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UNITED STATES DISTRICT COURT 8 2007 /'0
NORTHERN DISTRICT OF ILLINOIS %_w ‘D%(B'?Iz;
EASTERN DIVISION CLERK, U.8. DISTRICT COURT

WILSON SPORTING GOODS CO.,

07CVv2150
Plaintit, JUDGE KOCORAS
v. MAG.JUDGE DENLOW

EASTON SPORTS, INC., a/k/a EASTON-BELL ) JURY TRIAL DEMANDED
SPORTS, INC.,

)
)
Defendant, )

COMPLAINT FOR PATENT INFRINGEMENT

Plaintiff Wilson Sporting Goods Co. (“Wilson®) brings this Complaint against Easton
Sports, Inc., a/k/a Easton-Bell Sports, Inc. (“Caston™).

Parties, Jurisdiction and Venuc

L. Wilson is a Delaware corporation with its principal place of business in Chicago,
IHinois.

2. liaston is a Delaware corporation with its principal place of business in Van Nuys,
California.

3. This action arises under the patent laws of the United States, 35 U.S.C. § 101 e¢

seq. Subject matler jurisdiction exists pursuant to 28 U.8.C. §§ 1331 and 1338(a).

4. This Court has personal jurisdiction over Defendant aston because Easton is
doing busincss, transacting business, and committing tortious acts here, Venue is proper here
pursuant to 28 [1.5.C. § 1391(b), because Easton resides here and may be found here and because

a substantial part of the events giving rise to Wilson’s claim occurred here.

CH2 201994351
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Claim For Patent Infringement

5. On August 29, 2006, the United States Patent and Trademark Office issued U.S.
Patent No. 7,097,578 B2 to inventors Douglas Guenther, Mark A. Fritzke, Bradley L. Galf and
Michael D. Eggiman. The field of invention of the ‘578 Patent is a ball bat. A copy of the ‘378
Patent is attached as Exhibit 1.

6. Wilson is the exclusive assignee of the ‘578 Patent. Wilson has the exclusive
right to make, use, import, ofter for sale and sell products that fall within the scope of the *578
Patent.

7. Easton manufaciures, causes to be manufactured, imports, offers for sale and/or
sells ball bats which infringe at least claims 5 or 6 of the *578 Patent. Faston’s infringing bats
include, but are not necessarily limited to, the following: BST6 Regular Stealth, BST34 Stealth,
BST36 Stealth, L8T6 Stealth, L8177 Stealth, L'1250 Connexion, S8T6 Stealth, BST35 Stealth,
and the BT253 Connexion.

8. At all relevant times, Easton was aware of the ‘578 Patent. Easton has no license
from Wilson or the inventors of the ‘578 Patent and is not authorized to make, use, import, offer
for sale or sell ball bats within the scope of the *578 Patent. Easton has deliberately and willfully
infringed and continues to infringe at least claims 5 or 6 of the *578 Patent.

9. Laston’s infringement of the ‘578 Patent has damaged and continues to damage
Wilson and, in addition, threatens Wilson with irreparable injury.

WHEREFORE, Wilson requests that the Court enter judgment against Easton for patent
infringement and

A} Temporarily, preliminarily and permanently enjoin Easton, and all persons in
active concert or participation with Laston, from any act of infringement, inducement of
infringement, or contributory infringement of the *578 Patent.
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3} Order Easton to deliver up for destruction any and all products which infringe
claims 5 and 6 of the ‘578 Patent.

C) Order Easton to pay Wilson money damages sufficient to compensate Wilson for
the losses it has suffered as a result of Easton’s infringement of the ‘578 Patent, including
Wilson’s lost profits.

D) Find that Easton’s infringement was and is willful and that this is an cxceptional
case and, as a result, award Wilson ils atloreys’ fees, costs and expenses.

E) Award Wilson treble damages for Easton’s willful infringement.

F) Award Wilson such other and further relief as appropriate.
JURY TRIAL DEMANDED

Dated: April 18, 2007

Respectfully submitted,

Wi ORTINGNGO /59
By e

V' |/ Oneoflts Attorneirps

Michael R. Levinson
Louis 8. Chronowski
Matthew A, Werber
SEYFARTH SHAW LLP
131 South Dearborn Street
Suite 2400

Chicago, lllinois 60603
(312) 460-5000

CH2 201599425.1
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distribution, strength, and stillness and improved batting
capabilitics. The stiking member and handle member may
have juncture sections which are substantially rigidly inter-
connected throngh mating configurations,
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BAT HAVING A FLEXIBLE HANDLE

RELATED U.3. APPLICATION DATA

The present invention 15 & conlinuglion-in-part of TS,
palent application Ser. No. 10/115,593, cotitled “Bat With
Composite Handle,™ filed on Apr. 2, 2002 by Lggiman et al
now UX. Pat. No. 6,743,127,

FIELD OF THE INVENTION

"This invention relates to a balt hat, and more particularly
0 @ ball bat with & striking barre] member made to provide
desired stnking capabilities, snd a handle member made o
provide desired swinging capabilities, and a method for
manufactring such which produces a rigid interconnection
between the barrel and handle members,

BACKGROUND AND SUMMARY O 'TT11E
INVENTION

Tubular metallic baseball bats are well known in the arl,
A familiar example is a tubular aluminum bat. Such bats
have the advantage of a generally good impact response,
meaning that the bat effectively transfers power to a batted

" ball. This effective power transfer results in ball players
wchicving goud distances with batied bails, An additional
wdvenlage 15 improved durability over crack-prone wooden
bats,

Even though presently known bats perform well, there is
a continning quest for bats with better hitting capabilitics,
Accordipgly, one important need is to optimize the impact
response of a bat. Iurther, it is important to provide a bat
with proper weighting so that its swing weight is appor-
tioned to provide an eppropriate center of gravity and good
swing speed of impae! components during use,

Generally speaking, bat performance may be g lunction of
the weight of the bat, distribution of the weight, the size of
the hitting area, the effectiveness of force transfer between
the handle and the striking barrel, and the impact response
of the bat. The durability of a bat relates, at least in part, to
ils ability to resist denting or cracking and depends on the
strenpth and stiffness of the striking portion of the bat. An
attempt to increase the durability of the bat often produces
an adverse effect on the bar's performance, as by possibly
increasing its overall weight and stiffness, or having less
than optimum weight distribution.

It has been discovered that a hitter ofien can increase bal
specd by using a lighter bat, thereby increasing the {oree
transferred to the ball upon impact. Thus it would be
advantageous to provide a bat having a striking portion
which has sufficient durability to withstand repeated hitting,
yet which has a reduged overall bat weight to permil
increased bat speed through use of an oversl] Lighler weight
bat.

It also has been discovered that greater hitting, or slug-
ging, capability may he obtained by providing o bat with a
handle made of a material different from the material of the
siriking portion or formed in such a manner as to bave
different capabilities, One manner for providing such is to
prodoce a bat with a composite handle, wherein the com-
posite material may be structured to provide selected
degrees of flexibility, stiffhess, and strength, For example, in
one hitting situation it may be best to have a bat with a more
flexible handle, whereas for other hitting situations it is
advantageous to have a handle with greater stiffness.
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An example of a prior attempt to provide a bat with a
handle connected to a barrel section is shown in T3, Pat,
No, 5,593,158 cntitled “Shock Altenuating Ball Bat,” In this
patent #n atiempl wag made 0 produce & bat with handle and
harrel member separated hy an elastomeric 1solation union
for reducing shock (energy) transmission trom the barrel to
the handle, and, inherently from the handle to the barrel.
Accordingly, such a design does not allow for maximum
energy transfer from the handle to the bamre] during hitling,
As a result, the bat produces less energy transler or impuaet
eoergy 1o the ball due o the elsstomeric interconnection
between the handle and barrel.

Therefors there is o continuing need for 3 bat thal provides
the flexibility of a separate handle member and strhiking
member and maximizes the energy tansfer between the two
members.

The present invention provides an improved bat with a
striking portion with good durability and striking capabili-
tics and ¥ handle portion with desimble weight and stiffnoss
characteristics to permit greuter bal spesd dunng hitting,

One embodiment of the invention pravides a bat having
an elongate tubular striking member with a juncture section
which converges inwardly toward the longitudinal axis of
the bat on progressing toward an end of the steking member,
and an elongate handle member having an end portion
thereof which iz firmly joined to the converging end portion
of the striking member to provide a rigid interconnection
thercbetween 1o permit substantially complete striling
energy transfer between the handle member and the striking
member.

In another embodiment, the bat has an elongate tubular
striking member having a juncture section adjacent its
pruximal end, the sinking member being composed of metal
having a fimst effeetive mass, and un elongate handle member
composed of & material having o second effective mass
which is less than the (it cllective mass of the strking
member, the handle member having a juncture section
adjacent 1ty distal end, with the junctere seclions of the
striking member and bandle member overlapping and being
joined together to provide a rigid interconnection therebe.
tween to permit substantially complete striking energy trans-
fer between the striking member and the handle member on
hitting. Becavse the handle member s of & lower cflective
mass it will help to produce: @ lighler weight bal with the
possibility of a greater swing speed.

‘he present invention provides a novel bat and method for
producing the same wherein the striking portion is com-
prised of the most appropriate, or optimum, structure for
siriking and the handle is comprised of the most appropriate,
or optimum, structure for swinging, and the two are joined
far optimum slugging capability,

The present invention provides a bat, and method for
making a bat, wherein selected materials are used in selected
porlions 0f the bat W achicve proper weightl, or mass,
distnbution for optimum swing speed and (o provide desired
strength and stiffness of selected portions.

According to a principal aspect of a preferred form of the
invention, a bat has a longitudinal axis and an averal] first
length, and iz capable of being tested with a three-point bend
sliffness test device having first and second supports. The bat
includes an elongate bular steiking member and & separate
handle member. The striking member has a distal end, o
proximal end, and a striking region intermediate the distal
and proximat ends. The handle member has a distal end and
a proximal end, and is coupled to the striking member. The
handle member has a resistance to bending along the lon-
gitudinal axis of the bat in the range of 10 -1000 lbs/in a
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thres-point bend stiffness test wherein the handle member is
transversely supported in a first direction by the firsi and
second supports spaced apart a selected distunce, with the
first support adjacent the distal cnd and the second suppott
adjacent the proximal end, and the handle member is trans-
versely loaded in a second direction, opposite the first
direction, at a location on the handle member in a region
between 3% and 40% of the selected distance from the
distal end of the handle member.

According to another principal aspect of the present
invention, a bat has a longitudinal axis, and is capable of
being tested with a three-poinl bend stitfhess test device
having first and second supports. The but includes a non-
wooden, one-piece bal frame. The frame includes a distal
end, a proximal end, an elongate mbular striking portion,
and a handle portion. Either the handle portion or the
striking portion ingludes a tapered region. The frame has o
resistance W bending along the longitudinal axis in the range
of 104950 Ihs/in a three-point bend stiffness lest wherein the
frame is transversely supported in a first direction by the first
and second supports, whersin the first support is positioned
at a first predetermined position, wherein the first predeter-
mined posilion being the location where the tapered region
has a first predetermined outer diameter, wherein the second
support positioned a fimt predetermined distance from the
first predelermined position, and wherein the frame is trans-
versely loaded in a second direction, opposite the fimst
direction, on the handle member at a sceond predetermined
position that is located on the handle portion u second
predetermined distance from the {irst predetermined posi-
tion. The second predetermined distance is between 30%
and 40% of the first predelermined distance.

According W another principal aspect of the present
invention, » method of categorizing a plurality ball bats
ineludes the following steps. At least two distinet bat cat-
egorics are created based upon at least one bat characteristic,
The al leasi one bat characteristic includes either the resis-
tunee 1o bending of the frame of the bat or the resistance to
bending of the handle poniion of the frame of the bat. The
method further includes determining the resistance to bend-
ing of onc of the frame and the handle portion for the
plurality of bats. The method also includes assigning one of
the at least two categories to cach of the plurality of bats
based, ot least in part, upon either the resistance to bending
of the frame or the resistance to hending of the handle
portion.

The present invention contemplates producing a handle
member with multiple eomposite layers which are appro-
pristely oriented and joined to provide a handle which has
selected strength and stiffness. By providing a bat with »
handle member made of composite material which may be
laid up in mulliple Tayers with selected orientation and
strengih, the handle member may be stuctured to provide
selected degrees of strength, flexibility, and vibration trans-
fer in an assembled bat. The present invention alsa contem-
plates producing & handle member of a thermoplastic mate-
rial,

In one embodiment, one of the junciire sections of the
siriking membet or the junchire section of the handle
member has projections thereon which extend radially from
remainder portions of the juncture section a distance sub-
stantially equal to the thickness of a desired layer of adhe-
sive to join the sinking member and handle member. Such
projections firmly cogage the facing surface of the other
member and this, in conjunction with the adhesive applied
between the two members, provides a finn interconnection
therehetween.
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This invention will become more fully vnderstood from
the following detailed description, taken in conjunction with
the accompanying drawings described herein below, and
wherein like reference numerais refer to like parts,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 i3 a gectional view through the longitudinal center
of a bat in accordance with one embodiment of the inven-
tion.

FIG. 2 is a maynilicd seetional view of a juncture section
ol the bat of FIG. 1.

FIG. 3 is a cross sectional view taken generally along the
line 3—3 in FIG. 2.

FIG. 4 is a view laken genermlly slong the line 4—4 in
FIG. 2, with a pertion uf the striking member broken away.

FI(. 5 is a view similar to FIG. 4, but with a diffcrent ob
configuration.

FIG. 6 is a magnilied sectional view of a portion of the
handle taken generally along the line 6- -6 in FIG, 2,

FIGS. 7-9 are perspective views of @ flared end portion of
the handle with fotming members associated therewith
during the production of the handle member to produce
projecting, ribs on the junclure section of the handle.

FIG. 10 is an enlarged longitudinal cross section of a
hundle member as may be used in the bat of FIG. 1, with
portions hroken away to illustrale composite lay up of the
handle member with mulliple womposite material layers
disposed at various regions along the length of the handle
and wilth some sections of the handle having more layers
than others and being composed of different materials to
obtain selected handle member mass, strength and stiffoess
characteristics.

FIG. 11 is a side elevation view of a test fixture for testing
the bending strength of a handle member with an exemplary
handle member mounted therein for testing.

F1G. 12 is a side clovation view of a test fixture for testing
the bending strengih of 4 full length assembled bat with an
cxemplary handle member mounted therein for testing.

FIG. 13 is a side view of a bat having a one-piece integral
frame.

FIG. 14 is a side elevation view of a test fixture for testing
the bending strength ©f a bat with an exemplary assembled
bat, or a bat having a one-piece integral frame, mounted
therein for testing,

DETAILED DESCRIPTION

Referming to FIG. 1, an elongate tubnlar ball bat 10 having
a longitudinal axis, or centerline, 20 comprisce an elongate
tubular striking member 12. The striking member bas a
proximal, or irmer, end 12a and a distal, or cuter, end 125,
A stiking region 14 is disposed intermediate ends 124, 126,
A frusto-conieal juncture section 16 of the striking member
adjacent end 12a converges loward centerline 20 ont pro-
gressing toward end 12a.

In the embodiment illnsteated in FIGS, 1 and 2 sinking
region 14 has a substantially cylindrical inner cavity, with an
inner diameter I3, . A cylindrical tubular inzert 22 is received
in the striking region cavity to forrn a multiple-wall bat, The:
insert has proximal, or inner, and distal, or outer, cnds 22a,
22b, rospectively. End 224 is disposed adjacent juncrore
scotion 16, The bat also conld he made as a sinple-wall bat
without insert 22.

Junsture seetion 16 has a major diameter equal to 1, and
# minor diameter noted Dy at its end 12a.
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An elongate tubular handle member 30 is securad to and
projects lonsgitudinally outwardly from end 124 and juncture
seclion 16 of the siriking member.

The sssembled bat 10 has an overall length L), Striking
member 12 has a length L, and hundle member 30 has a
length Ly, As seen lengths L, and L, are cach substantially
less than L.

The handle member 30 in the illustrated embodiment may
be made of 8 composite material or other appropriate
malenial as will be discussed in greater delail below, It has
upposed distal, or outer, end Mg, and proximal, or inner, eod
3046 The handle member has an elongate, hollow, tubular,
substantially ¢ylindrical gripping portion 32 of & diametet
13, throughout a major portion of jis length, and a frusto-
conical juncture section 34 adjacent end 30a, As best seen
in FIGK. 1 and 2, juncture section 34 diverges outwardly
fram the longimdinal axis in a configuration complementary
to the converging portion of juncture section 16 of the
striking member. Juncture section 34 has a minor diameter
D, (less than I,), a major diameter D, (greater than D, but
lesy than I3 ), and @ length which is no greater than 25% of
the overll length L, of the assemblad bat.

Hind 12« of striking member 12 provides an opening with
o diameter [3; greater than diameter D, of gripping portion
32 of handle member 30. The diverging portion of juncture
section 34 of the handle member iz such that the outer
surface of juncture section 34 is substantially complemen-
tary to the configuration of the inner surface of junclure
section 16 of the striking member so thal they may {it in

close contact with cach olher when asssembled as llustrated

in FIGS. 1 and 2.

Referring to FIGS, 3 and 4, it will be seen thal juncture
section 34 of the handle member in the illustrated embodi-
ment has a plunslity of elongate, radially extending ribs, or
projections, 40 on its outer surface. These ribs extend
substantially longitudinally of the handle member, and are
spaced apart circumferentially substantially equally about
juncture section 34, or sl spproximately 1209 from each
olher as illustrtel,

Projections, ot ribs, 40 extend outwardly from remainder
portions of the juncoire section of the handle member a
distance substantially equal to the thickness of a layer of
adhesive which it iz desired to apply between juncture
section 16 of the striking member and juncture section 34 of
the handle member 1o sccure these two members together (o
form the completed bat, It has been found desirable o apply
a layer of adhesive between the juncmire sections of the
handle member and the striking membet, which is in a range
of 0.001 to 0.010 inch thick, and preferably within a range
of 0.002 1o 0.005 inch thick. Thus ribs 40 project oviwandly
{from remainder porlions of juncture scelion 34 # distance in
a range of 0.001 to 0.010 inch and more preferably ina range
of 0.002 o 0,005 inch.

When assembled az illnstrated in the drawings, the outer
surfaces of projections 40 firmly engage the inner surface of
juncture section 16 of the striking member, with a layer of
adhesive filling the space between the cirenmiferentially
spaced nbs, or projections, to adhesively join the striking
member to the handle member in this junctire section, A
layer of such adhesive is indicated generally at 42.

Although projections 40 are shown as formed on the
handle, it should be recogmized that projections formed on
the mner sueface of the juncture section of the striking
member and extending radially inwardly from remainder
pottions of the striking member could be used alsg.

FIG, 4 illustrates an embodiment of the invention in
which the ribs 40 are substantially steaight, and extend
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longitudinally of the handle member, FIG. 5 illusimics
another embodiment in which the ribs 46 are curved, such
that they extend somewhat halically about the outer surface
of juncture section 34. They function similarly to ribs 40.

Although the projections, which may be formed on the
extermsl surface of the juncture section of the handle or on
the internal surface of the juncture section of the strking
member, have been illustrated and descriked generally as
clongate ribs, it should be recognized that the purpose of
such projections is o provide a firm contacting engagement
belween the juncture seelion portions of the handle member
and striking member to produce a substantially dgid inter-
connection therebetween, Thus, the projections do not nee-
eszarily have to be elongate ribs as illustrated. Instead, there
could be a plurality of peojections of substantially any shape
extending outwardly fromn remainder portions of the juncture
section of the handle member or projecting inwardly from
the inner surface of the juncture section of the striking
member, or any combination thereof, such that firm interen-
gagement is provided between the striking member and the
handle member For example the projections may be a
pebbled surface confipueation, criss-crossed ribs, irregnlarly
shaped ribs, or any other configuration that provides a
plurality of raised surfaces for direct contact with the other
member to provide a substantially rigid interconnecticn
belween the handle member and the stoKing member.

The complementary ¢onverging and diverging configur-
tions of the juncmre sections of the stiking member and
handl: member prevent the two parts from being pulled
apart longitdinally in opposite directions, such as by pull-
ing outwardly on opposite ends of the bat. The adhesive is
provided o inhibit longitudinal movement of the handle
member and striking member upon application of forces
thereagainst such as might occur if forces were exerted at
oppasite ends of the bat in an altempl to compress them
toward each other.

Although adhesive has been noted as 3 means [or securing
the two members against relative longitudinal moverment in
the one direction, it should be recognized that other means
could be used alzo, For example, mechanical locking means
of various types could be employed. Although not shown
herein, the sioking member or handle member could be
formed with a mdially projecting lip which cngages a
portion on the other member when the parts are moved inlo
the positions illustrated in FIGS. 1-4 to prevent longitdinal
separation of the members.

Further, although it has been mentioned that adhesive can
fitl the spaces between the projections, it is not necessary
that the spaces beiween the projections always be filled, and
a less than filling guantity of adhesive may be adequalie,

Whent assembled as illustrated in the dewings, junciore
section 34 of the handle member fits tightly within junctore
section 16 of the striking member and a layer of adhesive
interposed therebetween rigidly interconnects the striking
member and handle member.

10 a particolatly preferred embodiment, the striking mem-
ber 127 is a one-plece integrally formed penerally mbutar
member, and the handle member 30 16 2 one-piece integrally
formed tubular vnit. The striking and handle members 12
and 30 are preferably connected to each other such that at
least a portion of the striking member 12 directly contacts at
least a portion of the handle member 30. A non-metallic
substance (an adhesive) 16 also preferbly disposad belween
the handle and striking members 12 and 30 to furlher secure
the connection hetween the handle and stnking members.

In other alternative preferred embodiments, the handle
and striking members can be coupled together in a manner
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that prevents direct contact between the handle and stnking
members. In such alternative preferred embodiments, a
non-meiallic substance can be used 1o wouple the handle
member to the striking member. The non-metallic substance
can be an adhcsive, an elastomer, an epoxy, a chemical
bonding sgent or combinations thereof. 1n other alternative
preferred embodiments, other types of conventional [asten-
mg or coupling means, including metallic fastencrs and
tings, can be used. Further, because dircel contact between
the handle and sriking members is not necessarily present in
these alternative preferred embodiments, the junclure sec-
tions each of the handle and striking members cun be formed
with or without ribs or other projections.

The fully asscmbled bat as shown in FIG. 1 includes a
knob 48 secured to the pruximal end 305 of the handle
member undd 3 plug S0 insetted in and closing the distal end
125 of the striking member. Referring to FIG, 1, a weighted
member, of plog, 54 is inserted and secured in the proximal
end portion of handle member 30, The structure and function
of member 54 will be described in greater detail below.

A genemlly cylindrical transition sleeve 52 having a
somewhat wedge-shaped eross seetion as illustrated in FI1G.
2 is secured to handle member 3@ to abut end 124 of the
striking member to produce # smooth transition between end
12a of the striking member and the outer surface of handle
member 3D, Rather than epplying a transition sleeve 52, the
proximal end 12a of juncture section 16 of the stnking
member may be swapged to a gradually thinner edge region
wilh @ rounded proximal edge.

Describing a method by which the bat illustrated in the
figures may be produced, striking member 14 is formed of
a material and in a manner to provide desired impaet, of
striking capabilities. The striking member may be formed by
swaging from aluminum tube (or other metal found sppro-
priate for the striking region of a bat) to yield an intepral
weld-free member. While swaging is one means of produc-
ing such striking member, it should be understood that other
methods of mamfacturing might work equally as well.

The steiking member is formed with 4 circular cross
section having a striking region which has a cylindrical
interior surface defining wn interior cavity of a first sclected
cross sectional dimension, or diameter, D, This produces a
striking member having a firet effcclive mass. The effective
mass may be a function of the specific pravity of the
material, size, thickness, or other characteristics.

The juncture seclion 16 converges inwardly toward lon-
gitudinal axis 20 to an opening at end 124 having an internal
dismeler indicated [, which iz less than D,.

Insert 22 has an outer diameter cormesponding genetally
1o, but possibly slightly smaller than, D), such that it may be
inserted into the swiking portion 14 of stiking member 12.
Its proximal, or inner, nd 224 may engage the beginning of
the inward converging portion of junchire section 16 which
prevents the insert from shifting further toward end 12a of
the striking menber. End 125 of the striking member 12 is
bent over to form a cireular lip with a hore extending
therethrough. An end plug 50 is placed in the end of the bat
to engage end 224 of the insert o hold it in place.

The striking member 12 may be formed of tubular metal
material of a first specific gravity, which may be, but i5 not
limited to, aluminum, steel, litanium, or ather snitable metal
material. The suiking member also might be formed of
composiie or other suitable materials. Insert 22 also may be
made of any such tubular metal or a composite. The insert
serves a function as set out in prior 1S, Pat, Nos, 5,415,308
and 6,251,034, Since the striking member i5 formed $epa-
rately from the handle member, the siriking member may he
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formed in such a manner and from such materials as to
produce the desired, or optimum, impact, or striking capa-
bilities, Thus the requirements of the striking member and
handle member are decoupled permitting each to be made ol
such materials and in such # manner as (o provide optimum
point location of mass in the bat and optimum strength and
stiffness or flexibility where needed.

The hendle member may be formed from material, which
produces a different, and generally a lower, effective mass
than it would have if composed in a manner or ol'a material
similar to that from which the striking member is lormed.
The different effective mass ol the handle member may be
a function of the specilic gravity of the material forming the
striking rmember, its si7e, thickness or other characteristics.
For cxumple the material of the handle member may have a
different specific gravity than the matenal Irom which the
stiking member is formed. In one prefered embodiment,
the handle member iz formed of a thermoplastic materizl, a
fiber reinforeed thermoplastic and combinations thereof,
Some cxamples of thermoplastic materials include nylon,
urcthane, Al3S, polyvinylchloride and combinations thereof,
The fiber reinforced thermoplastic material can include
fikets formed of fiberglass, aramid, carbon, Kevlar®, high
molecular weight polyethylene in strand form, or other
conventional fiber materials.

In some instances the handle member may be formed of
@ composite material, such as carbon fiber, having a second
specific gravity less thun the fiest specific gravity of the
striking member. In other instances the handle member may
be formed of materials or in such a manner as i provide one
or more operational or functional characteristics which differ
from those which the handle member would have if merely
formed in the same mannet of the same material as the
striking member. For cxample the handle may be formed
from other matenals such as titaniumn, aluminum, plastic or
other appropriale material.

Referring to FIG. 6, in one embodiment the handle
member includes multiple tubular composite layers as indi-
cated gencrally at 60-66. The layers 60--66 are disposed
adjacent each other and are arranged in a substantially
concentric manoer. The number of layers must be sufficient
to withstand the swinging action of the bat, a gripping force
applicd thereto by a user, and the bending force imposed
thereon when striking with the hat. However, prelcrubly
only the number of layers necessary lv withslund such
stresses would be provided, since more luyers will add
additional weight to the handl: member. The number, posi-
tion, and orientation of the multiple layers will vary depend-
ing upon the size and type of bat used. In one embodiment,
the handle member may include the seven layers, 60--66, as
shown. The number and thivkness of layers and thetr posi-
{ion, and orientation may vary as needed to provide desired
flexibility or stiffness and to withstand gripping forees and
hitting stresses.

Each composite layer in the embodiment illustrated
includes structural material to provide structural stability
and malnix materisl o support the structural material, The
siruclural material may be a series of fibers supported within
the matrix material. In one preferred cmbodiment, most of
the layers include fibers that preferably cxtend substantially
longitudinally of the handle member, When the bat strikes a
ball, the greatest stress component on the handle member
may be in bending, thus the majority of the fibers preferably
are directed longitudinally to withstand these stresses, For
example, the even numbered layers 60, 62, 64, 66 may be
Iongitudinally extending layers, whereas odd numbered lay-
ets 61, 63, 65, which are fewer in number, may be circum-
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{ferentially disposed lavers, The longimdinally extending
layers often are peferred to as longitudinal, or 0° layers, since
they have fibers that are directed substantially parallel to the
longitudinal axis. The other layers may be what are termed
90° layers, or circumferential layers, since they have fibers,
in which the majority thereof are directed at substantially
D0° relative to the longitudinal axis. Specific layers may be
constructed with fibers directed at substantially 90° relative
to the longitudinal axis and other fibers dircoted at substan-
tially 0° and woven logether within each layer. Or the layers
may be uni-dircetional layers wherein the fibers within the
layers are parallel.

Tn another preferred embodiment, one or more of the
multiple tubular composite layers 60—66 can formed prima-
rily of fibers extending in a non-longitudinal direction, with
only a small percentage, or none, of the fibers extending in
a longitudinal direction, In this preferred embodiment, the
fibers can be laid substantially 907 from the longitudinal
axis, in various angled positions between 1-89°9, or in
combinations thereof. By having a small perccntage, or
none, of the fibers exlending at 0° (longiudinally), the
stiffness of (he handle can be reduced and optimized to fita
particular application. In another alternative prefoerred
embodiment, one or more of the multiple composite layers
can be formed of fibers, or fiber segments, in & rndom, or
generally uniformly, conligurstion,

In this embodiment, the layers include carbon fbers,
However the fibers could be other lype of known fiber
material, such as, but not limited lo, Kevlar™, boron,
aramid, fiberglass, or high molecular weight polyethylene in
strand form. A metallic mesh also might be vsed.

The matrix in the layers preferably is suffictently durable
#nd has sofficiently high adhesion properties to continue
supporting the structural material even after repeatod use, In
a preferred embodiment, the matrix material is a toughened
epoxy. Alternatively, the mattix can be some other thermally
setting resin such as a polyester or vinyl ester. A person
skilled in the art will appreciate that a thermoplastic resin
can be used, rather than a thermally setting resin,

1n particularly preferred embodiments, the handle mem-
ber 30 has a weight of about 158 grams and is formed with
the number of layers between 28 (o 40, wherein the weight
of each layer varies from 0.6 to 14.0 grams. At least one
layer of such embodiments is a bruided layer having a
percenlage ol the fibers within the braided layer extending
longiludinally and the remaining fibers of the braided layer
extending substantially circurnferentially, Also, from 1 (o 4
layers are formed with non-woven or non-braided fibers
extending in two separale dircotions, such as, for example,
0 degrees and 90 degrees,

Additionally, in particularly preferred embodiments, the
handle memhber 30 inchides between 2 and 10 layers having
longimdinally extending fibers, In particularly preferred
embodiments, the handle member 30 includes a phirality of
layers having helically extending fibers at various angles
relative to the longimdina] axis, such as, for example,
between 10 and 16 layers extend at plus or minus 30 degrees
frorm the longidinal axis, between 6 and 16 layers extend
at plus or minus 45 degrees from the longiludinal axis, and
2 or less layers extend at plus or minus 60 degrees from the
longitudinal axis.

Also, in particularly prefemed cmbodiments, between 3
and 24 layers are formed of carbon fibers and between 13
and 25 layers are formed of fiberglass fibers. The layers are
formed in a variety of different lengths varying from 3 cm
to 67 cm. The layers, which are less than 67 cm, are placed
at varying positions along the full length of the handle
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member. The layers are also formed in a variety of different
widths ranging between 3.3 and 17.5 cm. Cther layers have
widths that vary along their length from hetween 0 to 17.5
¢m, The number of lavers having widths that vary along their
tength range between 8 and 11 layers. The fibers within
tayers are formed with an area fiber density of between
0.0143 and 0.04% gramy/cm?, and esch layer can be formed
with & weight in 8 mnge ol 0.6 to 14 grams.

In alternative preferred embodiments, one or more of the
charagteristics of the handle member can be altered, such as,
for example: the weight, size, thickness and stiffness of the
handle member; the number, sire, composition and onentsa-
tion of the layers; and the composition, densily, snd oriet-
tation of the fibers within a layer, The handle member
preferably has a weight within o range of 3 1o 8 ounces, The
handle member 30 cun be formned withowt a braided layer or
with an alternate number of braided layers. The handle
member 30 can be formed with {ive or more layers of fibers
wherein the non-woven fibers extend in two directions or
with no such layers. Two or mote of the layers can inclode
other combinations of longitudinally, circumferentially and
helically extending fibers., The handle member can be
formed of multiple layers having helically extending fibers
wherein any one layer can have fibers extending between
plus or minus 1 to 89 degrees from the longitudinal axis. The
fibers within the layers can be formed of other materials,
such as, for example, glass, boron, graphite or other metal.

1*[(5. 10 is a simplified illustration of the manner in which
multiple layers of fiber composite material may be
assembled. As is shown some of the layers extend the full
length of the handle (layers 90a, b, ¢, &), while others are
shorter and reside in sclected regiony of the hundle member
(e, £, g ki 4, k). Only a limited number of layers are
shown in 1G5 10, for the sake of simplicity in the illustra-
tion,

The handle member includes » proximal gripping portion
and a distal tapered portion, wherein one of the proximal
gripping portion and the distal tapered portion is formed
with a larger number of layers than the remaining portion.
The charactetistics of the handle member therefore can vary
over 1ts length.

The handle member 30, when formed of a composile
material and produced in accordance with the presenl inven-
tion, con be produced with a stiffness, or resistance to
bending along the longiludinal axis 20 of the bat 10, within
the range of 10 to 1980 1bs/in. when messured using & test
method deseribed below. In one preferred embodiment, the
handle member 30 is formed with a stiffness or resistance to
hending within the range of 4009200 Ibs/in. (The term
“Ibs/in” refers to the amount of force in pounds applied
perpendicular to the member to produce on inch of deflec-
tion in a test method descnbed below,)

In olber allemative prefems] cmbodiments, the handle
member 30 is formed with a stiffness, or resistance to
bending along the longitudinal axis 20 of the bat 10, at
specific levels within (he maoge of 10 w 1980 lbs/in, The
inventors of (he presenl iovention have discovered that,
contrary to conventional bat design and construction, when
the handle member 30 of the bat 10 i3 configired with a low
sliflness, or pesistance to bending along a longituding] axis
af the hat, the feel and perceived performance of the bat 10
significantly improves without negatively affecting the reli-
ability of the bat. The present invention contemplates mul-
tiple preferred embodiments of ball bats in which the
stiffness, or a resistance to bending along the longitudinal
axis of the bat, of the handle member 30 18 significantly
Iewer than conventional bats, While conventional bat design
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focuses on bats having a resistance to bending typically lar
ahove 1000 Tha/in, {often 2200-2500 ths/in for conventional
metallic bats), in order to prevent the bat from becoming
“too whippy,” the present invettion incorporates ball bats
having handle members with significantly lower stiffhess
values (resistance to bending along the longitudinal axis of
the bat), which are then tuned or optimized o maximize the
fee] and performance of the ball bat for 2 particular user.

Convenlional performance bat design secks (o obtain a
stifl handle member or portion to be vsed in conjunclion
with a responsive sinking member or portion, A responsive
steiking member or portion provides the desired trampoline
effect upon impact with a bafl, and a stiff handle member
maximizes the mass and the force that can be applied or
transferred to the ball upon impact with the striking member
or portion, A stiffer handle member or portion is also desired
under conventional bal design because it allows the batter o
bring the head of the bal around for impact {aster and in a
mare controlled matner.

Contrary to conventional performance bat design, the
inventors of the preseat invention have discovered that
producing o handle member, or portion, of & bat with a
significantly lower resistance to bending in a longitudinal
direction along the bat, provides the bat with a significantly
improved feel to the user, particularly during off-center hits,
Existing melallic and composite ball bals oflen provide
painful stinging or harsh vibrational feedback throush the
handle member or handle portion of the bat to the nser when
the bat contacts fhe ball away from the “sweet spot™ of the
striking member. Thiz effect is ofien heightened at lower
temperatures. A bat having a handle member, or portion,
with a very low resistance to bending in the longitudinal
direction of the bat, however, significantly improves the [eel
of the bat by altering or reducing the size or configuration of
the impacl energy extending along the bat, The handle
member or handle portion having the low resistance to
bending tends tw isolate, alter and/or reduce the painfiol,
harsh vibrational energy generated in a bat from an off-
center impact with a game hall.

Often, the harsh or painful sensation felt by a batter when
impacting a ball can have a significant negative impacl on
the ball player, particularly younger or less skilled players
who do not always contact the ball at the sweet spot of the
stiking member or portion. Many players consciously, or
subconsciously, alter or reduce the speed, motion or fluidity
of their swing in an effort to avoid experencing the stinging
or harsh vibrational cocrgy that can be gencraicd upon
impact with a ball. The bandle member or bandle portion,
having a significantly reduced resistance to banding, alters,
dampens, separates, isolates and/or reduces this pepative
vibrational energy or sensation transmitted to the ball player,
particularly during mis-hits, After repeated use of such bats
having a handle member or portion with a significantly
lower resistance 0 bending, the ball player experiences the
improved feel provided by the bat, particularly during mis-
hits. The player typically will become more aggressive at the
plate, swinging freer, smoother and often faster, thereby
aften improving his or her performance, even when mis-
hitting the ball. Further, more skilled batters may be able (o
adjust their swings o maximize the impact of the signifi-
cantly imore flexible handle members. More skilled players
potentially can bring the barrel o striking portion of the bat
arcund into the point of impact with a ball in a manner that
takes advantage of the flexibility of the handle to produce
potentially greater bat head or striking portion speed.

By lowenng the resistance to bending of the handle
member 30 well beyond the level of conventional bats, the
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present invention creates a significantly broader range of bat
configurations and provides the abilily tu properly malch a
bat to a ball player. Other factors such us the player's size,
age, strength, skill level and swing speed, as well as the type
of ball game being played can be vsed along with the
resistance to bending of the handle member to select a hall
bat that is best suited for an individual player. The present
invention includes a large number of bat configurations
having resislance o bending levels that are significantly
lower than conventional bats, In one particularly preferred
embodiment, the handle member has a resistance to bending
along, the longitudinal axis within the range of 900-1000
Ibefin. In another particularly preferred embodiment, the
handle member has a resistance to bending along the lon-
gitudinal axis within the range of 300- 900 Ibs/in. In another
particularly preferred embodiment, (he handle member has
a resislance Lo bending along the longitudinal axis within the
mange of 700-800 Ibsfin. In other particularly preferred
emhodiments, the handle member can have a resistance 1o
bending along the longimdinal sxis within the ranges of
GO0=700 1bs/in., 300600 thafin., 400-500 Ibs/in,, 300400
Ibsfin,, 200-300 Ibsfin., 100-200 Ibsfin., 10-100 Ihsfin., or
combinations and variations of these ranges. Each one of
these ranges, or variations of these ranges, can be used to
provide a bat having a resistance to bending that is best
suited for & particular ball player for a particular type of ball
game, Each of these ranges or range variations can be used
to produce an optimal bat for a particular type of ball player
for a particular application.

Referming to FIG. 11, the stiflneys of the handls member
30 is determined through a throe-poinl bend stiflness test
wherein the handle member is placed upon first and second
supports 90 and 92 of 4 universal st machine, or similar est
machine, such s the vniversal test machine produced by
Tinms Olsen Testing Machine Co., Ing. of Willow (irove,
Pa. The first support 90 iz a V-block support positioned at the
distal end 30« of the handle member 30. The V-block
support configuration of the first support 90 also serves to
inhibit both longitudinal and transverse movement of the
distal end 30a of the handle member 30. The second support
92 15 & roller support ineluding o roller 94 rotatable aboul &
horizontal axis 96 spaced from Veblock support 90 and
positinned near the proximal end 305 of the handle member
30. Yor hendle members 30 greater than or equal to 19
inches, the second support 92 is positioned a distance Dy of
19 inches from support 90. The second support 92 also
supports the handle member 30 in a fimst dircstion, prefer-
ably by maintgining the proximal end such that the long-
tudinal axis 20 of the bat 10 is in a substantially horizontal
position. The second support 92 enables the proximal end
306 to move longitudinally.

The third point of the bend stiffness test is provided by a
crosshead 100, preferably having a semi-circular or circular
shepe, Most preferably, the semiciroular ¢rosshead has a
radivs of 2.0 inches, The crosshead s configured to extend
in a second direction opposite of the first direction, The
crosshead may be moved downwardly onto the horizontally
positioned handle member 30 with a foree noted F| imposed
thereon. The crosshead is connected to a load cell (not
shown) which includes a strain gauge for measuring the load
applied to the crosshead during displacement of the eross-
head. The crosshead 100 iz positioned a distance D, Irom the
first support 90, Distance D, is in a range of 30% to 40% of
distance Dy, and more preferably 7 inches, such that the
semicircular crosshead contacts the handle member at a
location approximately 7.0 inches from the distal end 302 of
the handle member 30,
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During testing, the handle member is positioned uas
deacribed above. The crosshead is drven in the second
direction at o speed of 1.0 inches por minute. As the
crusshead moves in the second direction (i.c., downwardly
int FICi. 12) the testing machine with input from the load cell
caloulates the load (F|) per the lateral deflection, or dis-
placement, of the handle member 30.

Table 1 below illustrates the resistance to bending along
the longitudinal axis of a bat of handle members of an
existing bat formed with separate striking and handle mem-
bers, as well as handle members of bats formed under the
present invention,

TABLE 1

RESISTANCE TO BENDING ALONG A LONGITUDRINAL AXIE
FOR HANDLE MEMBERS OF BATS

HANTNG SEPARATH HAMDLE AND STRIEING MEMBERS
Resistance to Bending

Test (Ibg/in)
Sample #  Hample Desciiption Tewma Twth Average
tz04-050  Easton ® Connexion TH/ 155920 155348 155634

z-cote titanium/-3 besr

certified/34"/31 oz/mdl, bt7-»

baschallhandie-barmel sepamied
t5(4-N60-1 Debdarini @ Sample Na, 1 18.79 1821 18,50
060 DeMarini @ Sample Mo, 2 1594 2441 1545
w0479  DeMarini @ Sample Mo, 3 30,71 3151 3l
tal4-042-1 DeMnrini @ Sample No. 4 3671 3IxB2 5777
VW DeMarini @ Sample No. 5 55781 s9a91 57586
ever 1 DeMarini ® Sampls No. 6 609.03 62756 61830
521 DeMarini ® Sample No. 7 758 72004 T5E.H1
handle-1  DeMatini @ Sample No. B 156256 1530,03 1539.80

Eagton ® ig & registered trademark of Jas, I Eagton, Inc. Connexion ™ ig
a trademark of Enston Sporte, Inc.

The DeMarini® Samples 1-7 are examples of handle
members of the present invention having resistance o
bending values well below the handle members of exisling
hats, which are configured with separate striking and handle
members. The handle members having the reduced resis-
tance to bending values provide the ball player with a
significently improved feel and pereeived performance.
DeMarini Sample 1 has a resisiance to bending value that is
over 95% lower than the resistance (o bending of the handle
member of the existing Easton® Connexion™ bat model of
Tabla 1.

‘I'he bat 10 of the present invention can be formed with
geparate striking und handle members 12 and 30 (see FIGS.
1-5) or a5 a bat 110 having an integral one-piece frame 110
as shown in IIG. 13, The frame 110 includes a striking
portion 112 integrally connected with the handle portion
114, The frame 110 iz formed of a strong, flexible malerial,
preferably @ composite material, Alternatively, other mate-
riale can be used, such as, for example, a tubular metal

material or 4 camhbination of composite snd metal materials.

Through the use of composile materials throughout the
frame 110, the frame 110 cun be desipned with different
characteristics in the suiking portion 112 compared o the
handle portion 114. Preferably, the handle portion 114 is
configured to be significantly more flexible than the striking
portion 112,

Referring to FIG. 12, one method of performing the
three-point bend stiffness test on an assembled bat is illus-
trled, When testing a bat the first support 92 is positioned
such that a proximal side of the {irst support lies a distance
13,, which may be approximeately 6 inches, from the distsl
end 125 of the siriking membet 12, and the second support
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9% is positioned a distance D, which may be approximately
6 inches, from the proximal end 305 of the handle member
30. The distance between supports 90, 92 is noted at [, and
the cross head is positioned a distanee D, from support 92,
which is approximately ¢ne half 13, 20 as to coutact the bat
at a point between and penerally equi-distant from the first
and seeond supports.

During testing, the bat 10 is positioned as described
above, 'The crosshead iz driven in the second direction
{downwardty in FIG. 12) at a speed of 0.5 inches per minute,
As the crosshead moves in the sceond direction, the testing
machine with input [rom the Joad cell calculates the load per
displacement of the bat.

Referting to 17](;. 14, another method of performing the
three-point bend stiffness test on an assembled bat is ilhs-
trated, The stiffness of the bal 10 (vr 100) is determined
through a three-point bend stillness test wherein the handle
pnemyber 30 (or handle porlion 110) of the bat 10 (or bat 110)
is placed upon the first and second supports 90 and 92 of the
universal test machine, or similar test machine, The [irt
support 90 is a V-block support positioned toward the distal
end of the handle portion 30 of the bat 10 and at the tapersed
region of the bat 10 (the tapered region can be part of the
handle portion, part of the siriking portion or a combination
of hoth portions). The twpered repion of the bat 10 is
measured to identily the location of a predetermined vutside
dinmeter of the bat 10, Preferably, an outside diameter 0 2.1
inches is selecred, Alternatively, an outside diaumeter within
the range of 2.1 to 2.25 inches can be selecied. The tapered
region of the bat 10 is placed into the first support 90 at the
loeation where the predetermined outside diameter (prefer-
ably 2.1 inches) occurs. The V-block support configuration
of the first support 90 also serves to inhibit the transverse
movement of the bat 10.

The second support Y2 is spaced from the V-black support
90 and is positioned near the proximal end 305 of the handle
member 30, The handle member or portion is then placed
over the second support 92. The second support 92 is
preferably positioned a distance Dy of 19 inches from
support 90, The second support 92 also supports the handle
member 30 in a first dicection, preferably by maintaining the
proximal crl such that the longitudinal axis 20 of the bat 10
is in a substantizlly horizontal position, The second support
492 enables the proximal end 306 to move longitudinally, If
the bat 10 {or the bat 110) is configured such that the handle
member 30 (or the handle portion 110) of the bat 11 (or the
bat 110) does not extend to the second support 92, a different
predetermined outside <iameter value along the wmpered
region of the bat 10 ¢an be selected. A diameter greater than
2.1 inchez up to 2.25 inches can be used,

The third paint of the bend stiffness test is provided by the
crosshead 100, The crosshead 15 configured to extend in the
second direction opposite of the first direction. The cross-
head may be moved downwardly onto the horzontally
positioned handle portion or handle member 30 with & [orce
noted F| imposed thereon. The crosshead is connected to the
load vell {(not shown) which includes the strain gauge for
measuring the load applied to the crosshead during displace-
ment of the crosshead. The crosshead 100 is positioned a
distance D, from the first support 90. Distance [J; is in a
range of 30% to 40% of distance D, and more preferably 7
inches, such that the semiciroular crosshead contacts the
handle member at & location approximately 7.0 inches from
the location of the predetermined diameter (proferably 2.1
inches along the tapered region of the bat 10).

During testing, the handle member is positioned as
deseribed above. The crosshead is driven in the second
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direction at a speed of 1.0 inches per minute, As the
crosshead moves in the second direstion (i.e., downwardly
in FIG. 13) the tesling machine with input from the load cell
calculates the load (F) per the lateral deflection, or dis-
placement, of the handle member 30.

The bat of the present invention can be formed such that
the stiffness of the bat 10 is within the range of 10 to 2500
Ibs/in. In one particularly preferred embodiment, the bat 10
is formed with a stiflness, or resislance to bending, within

16

Table 2 provides a listing of the resistance to bending
along the longimdina) axis 20 of a number of existing ball
bats and a number of ball bats configured under the present
invention, measurad using the second full (assembled) bat
test method described above, (The term “lbs/in.” refers to
the amount of force in pounds applied perpendicular to the
bat fo produce on inch of deflection in a test method
deseribed below,)

TABLE 2

RESISTANCE 10 BENDING ATONG A LONGITUDINAT AXIS OF ASSEMBIED BATS

Resistance to Bending

Teat {Lbset/3nn}y

Bample # Sample Degeription liml & Tewl. b Avemige

t84-032  Enston ® Comnexion ™/=1/33"/30 un/baseball 1413.79 1450.00 1431.90

t804-033  Warth ® supercell ot/cryogenic/34"/27 oxknftball 16B3.40 1689.93 16BE.67

t)4-034  Eagton & z-cors'=3titanium/grephite reinforced 2320.11 217316 2246.64
Fe777/34"31 ozmdlbe7]-2husebl |

04035 Worth & 3dx/-3/34"/3] ca/mode] 3dxab/baseball 2166.00 20R7.44 213673

04036  Easton & Connexion ™ /-3/32"/29 oz/baseball 151640 1565.50 1541.9%

1204037  Baum ® asa-pro/33"/33 oz'bascball 189587 1991.07 194347

1304038  Louisville Slugger ® TPX ™/genln/=3/33"30 oz/ 313,61 239933 230647
medel cb203/bascball

04039 Easton ® z2k/-3/praphite reinforced ae300 scandium/ 270745 205600 268172
mdl bz2-kefbaseball

104040  Eagton ® (all aluminum)/youth bageball bat/31" 132810 132355 133584

ts0d:04]  Hastan ® Connexion ™ z-core/34"/24 og/mdl. atl-2/ 111151 115168 1131.60
softball

tal4-042  Worth ® Wicked ™/34"/28 ax/inodel wwscisafthall 1330.71 137898 133334

Is0d-0d3  Eagton & synergy/34" 28 oz/mdl. Scxl/ecftball 1005.63 99240 9w92

Ist4-0d4  Lowsville Slugger ® TPS/air attack 3/34"/28 oz/ 199048 1891,51 194099
tnode| sb22/eofthall

Ishd-0d%  Lovieville Shopger @ TPS/air ¢555/-10.5 oz/34*Y 1868,15 183537 1851.74
medel {p25/instpitch

tal4-046  Mizune ® techline/victory stage/33model ip-50340/ 272727 278090 275409
saftball

ts04-047  Easton ® cxn Connexion ™M/scBRRI9/18.5 on/mdl. 109430 1183.32 1138.7¢
it#-z/youth baseball

t04-048  Easton ® Connexion ™/youth baseball bal/31" 1128.07 112031 1E24.19

ted4-004  DeMarini @ Sample No. ¥ 0644 30640 306.42

tg03-19]1  DeMarini ® Sample No. 10 529.5¢ 44458 49708

tz03-040  DeMarini @ Sample Ne. 11 GAK.60 67411 &71.34

web-32-1  Debarini @ Sample Neo. 12 BR4.B4  G2RA7 di144

web-33-1  Debdarini & Sample Mo, 13 906,95 944,00 92548

tad3-1581  Debdarini @ Zample Mo, 14 1176.81 116474 117078

ts03:107  DeMarni ® Sunple No. 1% 134757 234882 234840

Enstan ® is n registered tradermark of Jag. D). Easton, Ine. Connexien ™ is a trademark of Easton
Sparts, Inc, Warlh ® is v registered trademark of Worth, Ine. Wicked ™ ig a trademark of Worth,
Inc. Baum & iz a registered trademurk of Baum Research & Development. Company, Inc. Louis-
ville Slugger & i a registered trademark of Hillerich & Bmdshy, Co, TPS ™ pnd TFX ™ ane
trademarks of Hillerich & Bradsby, Co. Mizuge ® is a registered trademark of Mizire Cam.

the range of 500 to 1500 lbs/in, and more preferably in a
range of 400-900 Ibs/in. A conventional aluminum bat
typically has a stiffhess, or resistance to bending, of approxi-
mately 2200 to 2500 lbs/in. In onc pariculariy preferred
ecmbudiment, the bat iz formed with a rasistance to bending
along the longitudinal sxis within the mnge of 800-950
lhsfin. In another particularly preferred embodiment, the bat
has aresistance to bending along the longitudinal axis within
the range of 700-800 lbw/in. In olher particularly preferred
embodiments, the bat can have a resistanc: o bending along
the longitudinal axis within the mnges of 600-700 1bs/in,,
S00-600 Ths/in., 400-500 Ihafin., 300400 Ibs/in., 200-300
lbs/in., 100 200 Ibs/in., 10—100 Ibs/in., or combinations and
variations thereof. Each one of these ranges, or variations of
these ranges, can be used to provide a bat having a resistance
to bending that is best svited for a particular hall player for
¥ particular type of ball game,
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Tabl: 2 illusirates buts having different stiffnesses, or
different resistance to bending values, of a mumber of
exisling ball bats, Table 2 also itlustrates the reduced resis-
tance to bending of the bats of [2eMarini Samples 9-13, The
eMarini Samples ave configured in accordance with the
present invention and provide for resistance to bending
values that are significantly lower than those messured on
cxisiing ball bats, The DeMarini Samples 1-7 and 9-13 of
Tubles 1 and 2 illustrate only & few of the vanations in
handle stiffness or resistance to bending contemplated under
the present invention.

As stated above, the present invention enables the bat to
be produced with significantly less stiffness, greater flex-
ibility, and signmilicanily beiter feel W the player, withaut
negatively alfecting the batting performance of the bat, The
present invention enables one of ordinary skill in the art to
vary the composition of the bat to produce a bat that is
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optimally configured, adjusted or tuned to meet the needs of
a particular player, The present invention also enables one of
ordinary skill in the art to produce a bat that optimizes
tlexibility and, through the direct conneclion between the
handle member and the striking member, maximizes energy
transfer between the handle and sinking members, and the
power output of the bat.

It should be noted that examples sg1 oul herein are only
exemplary in nature, and should not be considered limiting
as to the structure and method of manufacture of hats
according to the invention. For vxample, although the bat
has been described with a metal steking member and a
compasite handle member, such a wide difference in mate-
rinls for the two members may not be necessary. Por
cxample, the striking member and the handle member both
may be made of composite material, but with construetions
which provide varying operational or functional character-
istics beneficial for the specific portion of the bat which they
form.,

The present invention also includes » method ol calego-
rizing a pluralily ball bats or bal models (two or more) based,
at least in parl, vpon the stiffness, or the resistance o
bending of the bat along its longitudinal axis. The method
includes creating at least two distinet bal categones, or
groupings of bats, based upon at least one bat characteristic,
The at leust twao bat categories or groupings of bats can be
twa, three, four or more categories or groups. The at least
one bat characteristic inchudes 21 least the resistance to

bending of the frame of the bat along the longitudinal axis -

of the bat, or the resistance to bending of the handle portion
of the frame of the bat along the longimdinal axis of the bat.
Preferably, the at least one bat characteristic used to create
the two or more categories or groupings of bats is two or
maore bat characteristics, wherein the second characteristic is
the weight of the bat, the length of the bat, the application
the hat was confipured for, the material of the handle portion
of the bat, and the material of the frame of the bat. Further
characteristics of the ball player for which a particular bat is
intended for alse can be used. Such charactenstics can
include a batter's skill level, a batter’s swing speed, a
batter’s experience level, a battet”s strength, a batter’s age,
and a batter™s size. Still further, the application for which the
bat is intended for can also be used as one of the additional
chamcterstics vsed lo define the calegornies,

The method also includes determining the resistance to
bending of either the frame or the handle portion for the
pluorality of bats, or bat models. This resistance to bending
along the longitndinal axis of the bat, or handle portion of
the bat, can be accomplished through aciual tcsling or
through wse of design specifications, The method further
includes assigning one of the at least two categories to each
of the plurality of bats based, at least in part, upon either the
resistence 1o bending of the frame or the resistance to
bending of the hendle portion, The method of testing for the
resistance to bending of the bat frame or the handle portion
of the frame is preferably accomplished using one of the
thees, three-point hend stiffness test approaches deseribed
above. Accordingly, the above-described method facilitates
provided the bat that best fits a particular player. In other
words, the bat can be flex-tuned o a particular player. For
example, youth baseball bats may be configured with handle
portions having a lower resistance to bending along the
longimdinal axis of the bat than adult basehall bats, 1n other
example, the youth baseball bats may be categorized with
different stiffness levels, or different levels of resistance to
bending, in order to appropriately match a bat to a particular
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youth player, One youth model would be stff, the second
less stiff, and the third even less stiff, or more flexible,

In constructing the bat of the illustrated embodiment the
glriking member 12 may be formed as set out above. End
124 initielly remns ¢ylindmeal, without the bent over
portion as illustrated in FIG. 1.

The tubular handle member may be formed by wrRpping
sheets of preimpregnated composite material on a mandrel,
A first layer is wrapped on the mandrel, followed by a
second layer, etc., until the desired number of lzyers have
been wrapped on the mandrel in the desired positions and
orientations to form the tubular handle member. The man-
drel haz a configuration whicl produces both the elongate
substantially cylindrical gripping portion 32 and the diverg-
ing [musio-conical junciure scelion 34,

To form projecting ribs 40, and referring to FIGS. 7-9,
after a sufficient number of layers of preimpregnated com-
posite material have been wrapped onto the mandrel, a
Plumlily of forming mombers indicated genemally at 70, 72,
74 having o selecled arcuate configurslion are placed on the
outside of the juncture section of the handie member while
the composite material is still mallegble, FIG. 7 shows
members 70, 72, 74 prior to placement on the outside of the
Juncture section 34 and the placement of such 15 Mustrated
in dashed oulline in FIG. 7. Ag is seen members 70, 72, 74
do not extend fally about the juncture section when placed
thereon, but instead have gaps therchetween.

Members 70, 72, 74 have a thickness substantially equal
to the desired projection for ribs 40 and the space between
adjacent edges of elements 70, 72, 74 is the desived width of
ribs 40,

As mentioned previously, the projections may be in forms
other than elongale nbs snd other molding or [orming
members may be provided to achieve the desired projecticn
configurations,

When the forming members are placed against the junc-
ture section as noted, the tubular member then may be
wrupped in shonk tape and placed in an oven between 2350
amid 300° F. for sbuul 45 minutes (o one hovr, The shrnk tape
preferably is temperature resistant and has hiph shrinkage
and compaction capability when heated. As the shrink tape
contracis it presses the composite layers into a desired
configuration sboul the forming mandrel and presses mem-
bers 70, 72, 74 inio the composite malenal as seen in FIG,
8 to form depressions between areas which become project-
ing ribs 40. The depressions are indicated generally ot 76,
78, 80, respectively, having a depth equal to the thickoess of
members 70, 72, 74, FIG. 9 illustrates the configuration thus
produced when members 70, 72, 74 are removed.

Heating the handle member specds (he curing process, but
il may be allowed o cure gl a lower lemperature for a longer
period of time. For example, the handle member may be
allowed to cure at room temperature for several days, The
pressure applied by the shrink tape may range from 15 to
150 psi depending both on the type of the shrink tape used
and the flow properties of the matnox materal used, Aller-
nately, some other known spparatus may be used to pres-
surize the handle member Juring curing, such as a bladder
ar a vacuum bag.

The handle member (or striking member if chosen o do
g0) also muy be formed of a chopped fiber slurry. The
chopped fibers can be carbon, glass, fiberglass, boron, or
various metals.

Although not illustrated in the {igures, it should be rec-
agnized that other methods may be used for forming the
handle and providing a desired series of projections thervon,
One method of doing so is to weap sheets of pre-impregnated
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composite material onto a mandrel as previously described
to form the gemeral configumation for the handie with its
cylindrical gripping portion and flared [rustu-conical junc-
ture section. The materials wrapped on the mandrel then
may be placed in # clam shell style mold having the desired
external configuration lor the handle, including forms to
produce a selected pattern of projections thereon, After the
clam shell mold has been placed about the exterior of the
handle, the forming mandre] is removed, a pressure bladder
is inserted where the mandrel previously had been, and
pressure is applied on the bladder to [loree the wrapped
materials outwardly against the mokl. The materials then are
allowed to curc and are removed from the mold with the
desired external confipuration.

Although the handle member has been described using a
pharality of sheets of imprepnated composite material, the
layers may be formed by some other method, such as a
filament winding process. With a filament winding process,
a continuous fiber, rather than a preimpregoated sheet as
described above, is wrapped around a mandrel, The [ilament
winding provess may wse a preimprepnated fiber, Alter-
natcly, the continuous fiber may mn through a resin bath
hetore it is wrapped onto the mandrel. The filament winding
process typically winds the fiber in a helical path along the
mandrel, making it difficult to produce a layer having fibers
that are exactly 90 degrees relative to the longitadina] axis
of the layers. Thus (he layers may include layers that are at
an angle substantially 90 degrees, but not exactly at 90
degrees,

The handle member, heing produced of composite mate-
mial, permits selective production to obtain a handle member
of the desired weight while still obtaining the necessary
strenpth and stiffhess.

In an alternative preferred embodiment, the handle mem-

ber can be formed of a thermoplaslic material, as described 3

above. The handle member formed of @ thermoplastic mate-
rial is preferably produced through injection molding. The
injection molding process includes the steps of cbtaining a
mald having a cavity configured for the desired structure,
such as the handle member. The mold cavity 15 then filled
with the thermoplastic material under heat and pressure. The
thermoplastic material can include fiber reinforcement, and/
or it can be formed of a combination of thermoplastic
muterials, The thermoplastic material is then allowed to
cure. After curing, the stucture (the handle member) is
removed from the mold. If a fiber-reinforced thermoplastic
mnaterial is used, the injection process can be configured (o
orentate a significant portion the fibars, or fiber segments, in
a particular direction. As such, the handle member formed of
a thermoplastic material can be penerally anisotropic. Pref-
crably, the handle member formed of a thermoplastic mate-
tial iz formed to be generally isotropic (wherein the fibers,
or fiber segments, are rmndomly configured).

Alfter the handle member has been formed it is inserted
through the open end 124 of striking member 12, such that
gripping portion 32 extends longitudinally outwardly fom
end 12« of the striking member. Prior to inserting the handle
member a layer of adhesive iz applied either to the outer
surface of juncture section 34 of the handle member or the
inner surface of juncture section 14 of the striking member,
The striking member 12 and handle 30 are urged th opposite
directions along the longitidinal axis, such that the juncture
section 34 of the handle member is forced into tight engage-
ment with the interior surface of juncture section 16. As this
occurs, the adhesive applied between the parts is pressed
inlo recesses 76, 78, 80 and rbs 40, or other projoctions,
{irmly contaci, or cngage, the inner surface of junclure
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soction 16, Excess adhesive will be allowed to flow out-
wardly from end 30a of the handle member, with only the
soleoted thickaess of adhesive remaining.

It has been found that an adhesive such as Scotch-Weld™
DP-100 cpoxy adhesive or PT 1000 urethane adhesive from
Willamette Valley Co., of BEugene, Oreg., works well in this
application. Other appropriste adhesives also may be used.
In a preferved embodiment, projections 40 extend outwardly
from remainder puttions of the outer surface of the juncure
section of the handle member in a range of 0.001 to 0.010
inch, and more preferably in a range of 0.002 to 0.005 inch
and have a width in a range of 0.125 o 0.75 inch and more
preferably in a range of 0.2 to 0.3 inch. The layer of adhesive
will have s thickoess generally equal o height of the
projections and is allowed to cure and form a substantially
rigid, firm interconnection between the striking member and
the handle member. The substantially fgid interconnection
between the juncture sections of the striking member and
handle member provided by the adhesive and direct engage-
ment of the projections wilh the inner surfuce of the striking
member permite substantially complete stnking energy
{ranster between the handle member and the striking mem-
ber,

After the handle member has been secured to the striking
member, iozert 22 iy inserted inlo the strking member, the
outer end 124 1s rolled aver into the configuration illusteated
in FIG. 1, and stop member 50 is inseried therein. Transition
member 52 (when used) is attached o provide a smooth
transition between the nner end 12q of the striking member
and handle 30.

Prior to, or following, assembly of the handle member and
striking member, weighted member, or plug, 54 is Inserted
and secured in the proximal end portion of the handle
member as shown in FIG. 1.

Weighted plug 54 is a generally cylindrical member
coupled to the proximal end 304 of the handle member 30,
The weighted plug prefcrably is sired to fit snugly within the
proximal end 305 of the handle member 30 and preferably
is alkxed o the proximal epd 3054 with a suitable adhesive.
Alternative means for coupling the plug 54 to the proximal
end 30b of the handle member 30 also are contemplated,
such as, for example, press-fit connections, fasteners, and
other mechanical latching mechanisms, The weighled plug
54 is formed of a relatively dense matenial, preferbly a
metal. Alternatively, the weighted plug 54 can be formed of
other materials, such as, for cxample, sund, o Ouid or a
polymeric material, The plug 54 13 [ormed with g weight in
the range of 0.5 to 7.0 punces, and preferably within a range
of 2 o 5 ounces, and a length in the range of 1.0 to 4.0
inches,

The weighted plug 54 places additional weight, or mass,
generlly directly beneath the player's geip during, swinging,
thereby facilitating the player™s ability to swing the hat and
to increase his or her bat speed. The weighted plug 54
provides the player with a pivot point, which facilitates
rotation of the bat about the mass or gop locstion of the
player.

Additivnally, the weighted plug 54 also serves 1o dampen,
or substantially reduce, the shock, vibration and “sting”
commonly felt by o player when hitting a ball, particulatly
when the ball iz hit away from a desired hitting region of the
striking member, or the “sweet spot.” The weighted plug %4
serves as a vibration sink that substantially lowers the
smplitude ol the vibrational cnergy gencrated upon impact
of the bat 10 with a ball at the location of the plug 54 thereby
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reducing the vibration or shock felt by the player. In another
alternative preferred embodiment, the plug 54 is integrally
formed with the knob 48.

The vse of the weighted plug 54 is just one cxample of the
advantages achicved in the present invention from redistrib-
uling the weight, or mass, within the bat 10 through decou-
pling of the handle member 30 and the striking member 12
When forming the handle member 30 of a composite mate-
rial, the weight of the handle member 30 can be reduced
from thet of a conventional metal handle member. This
weight ¢an then be redistributed lo other locations on the bal,
such as at the proximal end of the handle member 30 1o
improve, or tune, the performance of the bat 10, In the
prescnt invention, the weighted plug 54 can be added 1o the
bat 10 to enable the player to increase his or her bat speed,
and to reducc the shock and vibration felt by the user,
without excessively or unnecessarily increasing the weight
of the bat 10. In another alternative preferred embodiment,
weight can be redistributed to the striking member 12.

The method described herein and the bat produced pro-
vide a bat which has improved striking capabilities. Such
improved striking capabilitics are provided by the sruciural
characieristics of the bat. In one instance increased bat swing,
speed is allowed by producing a bat with 4 handle which is
lighter than would be the case if it were made of the same
material or in a manmner similar to the striking portion of the
bat. This reduction in weight of the bandle in relation to the
striking portion and providing a substantially rigid intercon-
nection hetween the two permits increased bt speed and
subslantially complete striking vnergy transfer hetween the
striking member and the handle member. Further it provides
desirable weiht distribution in the bst with the greatest
cfective mass in the striking region and lower effeclive mass
in the handle.

It also has been fouad that the slugging, or hitting,
characteristics of the bt may be varied by mating various
composite handle members with striking members of dif-
ferent materials or configurations, with a substantially rigid
intereonnection therebetween, Thos different models of bats
may he produced, mned to selected requirements.

By providing a bat constructed with an independently
produced striking member and hundle member which are
rigidly interconnected at a junclure region, bats may be
made with numerous selected fanctional characteristics, The
siaking member may be made of materials which provide
oplimum bal} striking effectiveness, while the handle mem-
ber may be constructed in such a fashion that is allows the
batter to impart the meximum possible force from the
batter's hands to the bat and to produce the greatest swing
speed. The handle member may be laid up from a variety of
composite materisls with seleoted thicknesses, orientations,
and positions within the handle member lo produce desired
strength, weight, stiffhess, cle., in the overall handle or even
within sclected regions of the handle.

Explaining [urther, selected regions of the handle may
have a greater or lesser number of layers of composite
material then other regions, the thicknesses or structural
materials within the layers may vary st different regions of
the hundie member, and other characteristics may be varied
through selected lay up of materials in the hundle member
during production.

As an cxample of desirable differences in handle members
which may be formed, it has been fuund that cerluin bats,
guch as for softball use, will work better with a stiffer handle
member, whereas for baseball a more flexible, or less stifl,
handle member is preferable.
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With the strueture and method for producing such set out
herein, @ bat may be optimized for the selected usage by
selection of materials and lay up for the various components
of the bat.

While there have been illustrated and deseribed preferred
embodiments of the present invention, it should be appre-
igted that numerous changes and modifications may occur
1o those skilled in the art and it is intended in the appended
claims Lo cover all of those changes und modifications which
fall within the spirit and scope of (he present invention.

What is claimed ix:

1. A but having a longitudinal axis and capable of heing
tested with a three-point bend stiffness test device having
first and sacond supports, the bal comprising:

an elongate whular striking member having a distal end,

a proximal end, and a striking region intermediatc the
digtal and proximal ends; and

a separate handle member having a distal end and a

proximal end, the handle member coupled to the slrk-
ing member, the handle member having a resistance to
bending along the longitudinal axis in the range of
10-850 Ibs/in in a three-point bend wsiiflhess test
wherein the hatdle member is ransversely supporied in
a first direction by the first and second supports spaced
aparl a selected distance, with the fiest support adjacent
the distal end of the handle member and the second
support adjacent the proximal end of the handle mem-
ber, and the handle member 15 transversely loaded in a
second direction, opposite the first direction, at a loca-
tion on the handle member in a region between 0%
and 40% of the selected distance from the distal end of
the handle member,

the bat configured (o optimize batting performance and to

salisfy the perfurmance requirements of al least one
level of conventional youth or adult, softball or base-
ball organized competition.

2. The bat of claim 1, the handle member has a esistance
to bending along the longimdinal axis in the range of
BOO . 850 Ibs/in.

1. The bat of ¢laim 1, the handle member has a resistance
to bending along the longitodinal axis in the range of
700-300 Thsfin,

4. The bat ol ¢laim 1, the handle member has a resistance
to bending along the longimdinal axis in the range of

+ 600700 lbsfin.

5. The bat of claim 1, the handle member has a resistance
to bending along the longitudinal axis in the range of
500-600 Ihs/in.

6. The bat of claim 1, the handle member has a resistance
to bending along the Jongitudinal axis in the range of
400500 Ihs/in.

7. The bat of ¢laim 1, the handle member has a resistance
to bending along the longitudinal axis in the range of
300400 Ibsfin.

B. The bat of ¢laim 1, the handle member has a resistance
t bending along the longimdinal axis in the range of
200 300 Tbsfin.

9. The bat of claim 1, the handle member hag a resistance
to bending along the longitudinal axis in the range of
100-200 lbs/m.

10, The bat of claim 1, the handle member has a resistance
to bending along the loagitadinal axis in the range of 10-100
Ibsfin.

11. The bat of claim 1, wherein the handle member is
firmly joined adjacent its distal end to the proximal end of
the striking member lo provide a rigid interconnestion
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therebetween to permit substantially complele sinking
cocrgy lransier between the handle member and the striking
member.

12. The bat of cleim 1, wherein the striking member is
formed of a material having a first effective mass, and
wherein the handle member is formed of a material having
# second effective mass which is less than the first effective
TMARS.

13. The bat of claim 1, wherein (he bat has an overall fiest
length, wherein the striking member has a second length,
wherein the handle membar has a third length, and wherein
the second and third lengths arc cach shorter than the first
length.

14, The bat of claim 1, wherein the striking member
includes o first juncture section positioned adjacent the
proximal end of the striking member, wherein the handle
member includes a second juncture section positioned adja-
cent the distal end of the handle member, and wherein the
first junction section is engaged with the second junction
section.

15. The bat of claim 14, wherein the first juncture section
i¢ integrally formed to the striking member, and wherein the
second juncture section is integrully formed to the handle
member.

16. The bat of claim 14, whercin the bat has an averall first
length, and wherein the first juncture section has a length no
greater than 25% of the first length,

17. The bat of claim 14, wherein the bat has an overall first
length, and wherein the second juncture section has a length
no greater than 25% of the first length.

18. The bat of claim 14, wherein the first and second
juncture sections ol the striking member and handle member
are substantially {rusto-conical, each having a major dism-
eter section and a minor dismeter portion, with the major
diameter portion of the junctore section of the handle
member being greater than a minor diameter portion of the
juncture section of the striking member.

19. The bat of claim 15, wherein the stnking region of the
siriking memtber has a first diameter, wherein the handle
member has a gripping portion positioned toward its proxi-
mal end, wherein the gripping portion having a second
diameter which is less than the fmt diameter, and wherein
the second juncture seclion is captured in first juncture
section,

20. The bat of claim 14, which further comprises adhesive
material interposed between the first and second juncture
sections,

21. The bat of claim 1, wherein the striking member is
formed from a material selected from the group consisting of
a metal, wood, a fiber composite malerial, and & non-
metallic material,

22. The bat of claim 1, wherein the striking member is
formed of 3 material having a first specific gravity, wherein
the handle member is formed of a material having a second
specific gravity, and wherein the spevific gravity of the
handle member 15 less than the specific gravity of the
striking member,

23, The bat of claim 1, wherein the handle member is
[ormed from & material selected from the group consisting of
# melal, wood, a fiber composite material, and a non-
metallic material.

24. The hat of claim 1, which further comprises u second
tubular member concentric with the striking region of the
striking member.

25. The bal of claim 24, whensin the second tubular
member is configured to move independently of the striking
member upon impact with a ball,
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26. The bat of ¢laim 1, wherein the striking member is a
one-piece integrally formed tubular member.

27. The bat of claim 26, whercin the handle member 18 8
one-piece integrally formed tubular umil, and whercin the
siriking member 15 directly connected to the handle member.

28. The bat of claim 26, wherein the handle member is a
one-piece integrally formed tubular unit, and wherein the
striking member is coupled 1o the handle memher by a
non-melallic substance,

29. The bat of claim 28, wherein the non-metallic sub-
stance is selected from the group consisting of an adhesive,
an epoxy, an elastomer, a chemical bonding agent and a
combination thereof.

30. The bat of ¢laim 26, wherein the handle member iz a
ohe-piece integrally formed tubular unit, and wherein al
leqst  portion of the one-piece striking member overlaps al
least a portion of the handle member.

31. The bat of claim 1, wherein the striking member is
swaged at and near the proximal end of the striking member
such that the shape of the proximal end of the striking
member generally conforms to the shape of the distal end of
the handle member.

32. A bat having a longitudinal axis and capable of being
tested with a three-point bend stiflness test device having
first and second supports, the bat comprising:

a pon-wooden, one-piece bat frame including a distal end,

a proximal ¢nd, un elongate tubular striking portion,
and a handle portion, one of the handle portion and the
steiking portion including a tapered region, the frame
having a resistance to bending along the longimdinal
axis in the range of 10-850 lbs/in in three-point bend
stiffness test wherein the frame is transversely sup-
ported in a first direction by the first and second
supports, wherein the lirst support is positioned at a first
predetermined position, the lirst predetermined posi-
tion being the location where the tapered region has a
first predetermined outer diameter, the second support
positioned a first predetermined distance from the first
predetermined position, and whersin the {rame is rans-
versely loaded in a second direction, opposite the first
direction, on the handle member at a second predeter-
mined position that is located on the handle portion &
second predetermined distance from the first predeter-
mined position, the second predetermined distunce
being between 30% and 40% of the first predetermined
distance,

the hat configured to optimize batting performance and to

satisfy the performance requirements of at least one
level of conventional youth or adult, softhall or base-
ball organized competition,

33, The bat of claim 32, wherein the first predetermined
outer diameter 5 within the range of 2.1 to 2.25 inches,

34, The bat of claim 33, wherein the first predetermined
distance is epproximately 19 inches from the first predeter-
mined position.

a5, The bat of claim 34, whetein the second predeter-
mined distance is approximately 7 inches.

36. The bat of claim 32, the frume has a resistance to
bending along the longitudingl axis in the range of 800 -850
Ibs/in.

37. The bat of claim 32, the hundle member has a
resistance @ bending along the lonpgimdinal axis in the range
of 700800 Ibs/in,

38. The bat of claim 32, the handle member has o
resistance o beading along the longitudinal axis in the range
of 600-700 Thsfin.
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3. The bat of claim 32, the handle member has a
resistance to bending along the longitudinal axis in the range
of 500- 600 bs/in.

40. The bat of claim 32, the handle member has a
resistance to bending along the longiludinal axis in the range
of 400 300 Ibs/in.

41. The bat of claim 32, the handle member has a
resistance to bending along the longitodinal axis in the range
of 300-400 Ihs/in.

4}. The bat of claim 32, the handle member haz a
resistance to bending along the longitudinal axis in the range
of 200-300 Ibs/in.

43, The bat of claim 32, the handlc member hag a
resistance (o bending slong the longitudinal axis in the range
of 100-200 Ibs/in.
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44, The bal of claim 32, the handle member hay &
resistance 1o bending along the longitudinal axis in the range
of 10-100 Tbs/in,

45, The bal of claim 32, wherein the frume 15 formed of
a material selected from the group consisting of a metal, a
metatlic slloy, 8 composite material, and combinations
thereof.

46, The bat of claim 32, further comprising a second
tubular member concentric with the striking portion of the
frame.

47, The bat ol claim 46, wherein the sccond iubular
member is configneed to move independently of the striking
portion upon impact with a hall.
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