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(57) ABSTRACT 
(76) Inventors: Stephef‘ Fltzgerald’ Hahfax (CA); Tubular baseball bats comprised of an elongated handle 

Fredenc St‘ Laurel‘? Val des Moms portion and a striking or barrel portion Wherein the barrel 
(CA); Terrance Wllham Sutherland’ portion has variable stiffness along its length. One such bat 
Ottawa (CA) has a circumferential loW cost, loW Weight stiffener gener 

correspondence Address ally located in the sWeetspot area designed to increase radial 
David J- French ' stiffness in a controlled manner Which results in decreasing 
P 0 BOX 2486 Sm ,,D,, the bat performance to meet a changed bat performance 
o'ttéwa KIP 5’VV6 ('CA) standard and can be applied at loW cost to both used ?eld 

returned bats and bats being neWly manufactured. Further, 
_ neW tubular polymer composite bats can be designed With 

(21) Appl' NO" 10/672,060 increased radial stiffness generally located in the sWeetspot 
(22) Filed. Sep_ 29, 2003 area or With radial stiffness graduated from highest, gener 

ally in the sWeetspot area, to loWest at the barrel ends. All 
Publication Classi?cation bats of the present invention result in calculated bat perfor 

mance to meet applicable regulatory standards While also 
(51) Int. Cl.7 ................................................... .. A63B 59/06 increasing the sweetspot size 
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TUBULAR BASEBALL BATS WITH VARIABLE 
STIFFENED BARRELS 

FIELD OF THE INVENTION 

[0001] The present invention relates to baseball bats and 
more particularly to tubular baseball bats, constructed of a 
variety of materials, and more particularly to baseball bats 
designed to improve player performance as de?ned by 
greater hitting distance, and more particularly to baseball 
bats Whose performance as de?ned by hitting distance is 
controlled by performance standards established by regula 
tory bodies. 

BACKGROUND OF THE INVENTION AND 
PRIOR ART 

[0002] Baseball and softball bats, hereinafter referred to 
simply as “baseball bats” or “bats”, are today typically made 
solely from aluminum alloys, or aluminum alloys in com 
bination With composite materials (hybrid bats), or most 
recently solely from composite materials (With the exception 
of solid Wooden bats for the Major Leagues). Such bats are 
tubular (holloW inside) in construction in order to meet the 
Weight requirements of the end user, and have a cylindrical 
handle portion for gripping, a cylindrical barrel portion for 
striking, and a tapered mid-section connecting the handle 
and barrel portions. Such bats have constant stiffness along 
their barrel portion length. 

[0003] When aluminum alloys initially replaced Wooden 
bats in most bat categories, the original aluminum bats Were 
formed as a single member, that is, they Were made in a 
unitary manner as a single-Walled aluminum tube for the 
handle, taper, and barrel portions. Such bats are often called 
single-Wall aluminum bats and Were knoWn to improve 
performance relative to Wooden bats as de?ned by increased 
hit distance. More recently (in the mid 1990’s), improve 
ments in bat design largely concentrated on further improv 
ing bat performance. This Was accomplished primarily by 
thinning the barrel or hitting portion of the bat frame and 
adding inner or internal, and or outer or external, secondary 
members extending along the entire barrel length; these 
members are often referred to respectively as inserts or 
sleeves; While the main member is often referred to as a 
body, shell or frame in the prior art. Such bats are often 
called double-Wall bats or multi-Walled bats in the case of 
more than tWo Walls. 

[0004] The prior art of such double Walled and multi 
Walled tubular bats generally refer to improved performance 
or hit distance resulting from trampoline effect, spring, 
compliance, rebound, ?exibility, etc. resulting from the 
multi-Wall tWo or more member construction along the 
entire barrel length alloWing the barrel portion of the bat to 
de?ect or ?ex more upon ball impact Which propels the ball 
faster and further than prior art bats. The scienti?c principle 
governing improved bat performance is bending theory. 
When a ball impacts a bat it has kinetic energy that must be 
absorbed by the bat in order to stop the ball. The bat stores 
this energy by ?exing. After the ball is stopped, the bat 
returns the energy it stored by rebounding and sending the 
ball back toWards Where it came from. The more the bat 
barrel or striking portion deforms upon ball impact Without 
failing (denting or breaking), the loWer the energy loss in the 
ball, and the greater the energy return to the ball from the bat 
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as the tubular bat barrel portion impacted returns to its 
original shape. To alloW the bat barrel portion to deform, 
requires loWering the radial stiffness of the barrel portion. 
The prior art double Walled and multi-Walled tubular bats 
accomplish this by thinning the main member barrel portion 
and adding thin secondary member insert(s) and/or sleeve(s) 
Which are not joined to the main member, extend full length 
of the barrel portion, and result in loWered constant stiffness 
along the barrel portion. 

[0005] US. Pat. No. 5,303,917 to Uke discloses a tWo 
member bat of thermoplastic and composite materials. 

[0006] US. Pat. No. 5,364,095 to Easton discloses a tWo 
member bat consisting of an external metal tube and an 
internal composite sleeve bonded to the inside of the exter 
nal metal tube and running full length of the barrel portion 
of the bat. 

[0007] US. Pat. No. 6,322,463B1 to Chauvin discloses 
the method of tuning a unitary member all composite bat. 

[0008] US. Pat. No. 5,415,398 to Eggiman discloses a tWo 
member metallic bat consisting of a frame and internal insert 
of constant thickness running full length of the barrel portion 
of the bat in a double-Wall construction. Further, US. Pat. 
Nos. 6,251,034B1 and 6,482,114B1 disclose variations to 
US. Pat. No. 5,415,398. Further, US. Pat. No. 6,251,034B1 
discloses a polymer composite second tubular member run 
ning full length of the barrel portion of the bat With the 
members joined at the ends only of the barrel portion With 
the balance of the composite member freely movable rela 
tive to the primary member. US. Pat. Nos. 6,440,017B1 and 
6,612,945 B1 to Anderson also disclose tWo member bats 
With an outer sleeve and inner shell of constant thickness 
running full length of the barrel portion.. 

[0009] US. Pat. No. 6,063,828 to PitZenberger discloses a 
tWo member bat consisting on an internal body and an 
external shell of constant thickness running full length of the 
barrel portion in a double-Wall construction. US. Pat. No. 
6,461,760B1 to Higginbotham discloses the bat of US. Pat. 
No. 6,053,828 With a composite shell formed to an outer 
shell running full length of the barrel portion of the bat. 

[0010] Similarly, US. Pat. No. 6,425,836B1 to MiZuno 
discloses a tWo member bat With a lubricated coating 
betWeen layers or a Weak boundary layer formed on the 
surfaces of the inner member. 

[0011] US. patent Pub. 2001/0094882 A1 by ClauZin 
discloses a tWo member bat consisting of an outer shell and 
an insert laminate partially bonded to the shell. 

[0012] In all prior art multi-Walled tubular bats, the bat 
frame primary and secondary members extend along the 
entire barrel length and are of constant thickness. Also, the 
bat members are not joined, except at their ends, in order to 
reduce radial stiffness of the barrel portion to improve bat 
performance. Also, in all cases, the radial stiffness of the 
barrel portion is uniform or constant full length of the barrel 
portion of the bats. 

[0013] While the prior art single member, and more par 
ticularly, double-Walled and multi-Walled tubular bats have 
demonstrated improved performance as claimed, various 
regulatory bodies have raised safety concerns regarding 
improved performance bats and thus, some have established 
maximum performance standards for various categories of 
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baseball bats under their jurisdiction. As a result, manufac 
turers of baseball bats are required to pass various controlled 
laboratory tests, such as, bbf (batted ball performance), bbs 
(batted ball speed), etc. Further, for a given bat category (eg. 
sloWpitch softball), there may be tWo or more regulatory 
bodies each of Which may establish a different standard. 
Further, any of the regulatory bodies may change their 
standard from time to time. Such neW or changed or varying 
regulations are eXtremely problematic, costly, and disruptive 
for both manufacturers and players. 

[0014] The one solution to the problem of loWering per 
formance of the prior art bats in order to meet neW or 
changed performance standards is to increase thickness full 
length of one or more of the barrel members, and/or the 
single Wall bat frame, Which increases radial stiffness thus 
reducing performance. The increased Wall thickness solution 
of the prior art tubular bats applied along the entire barrel 
length of either the main member frame and/or secondary 
barrel members can increase Weight such that the ?nished 
bat Weight standard or objective is eXceeded and thus, the 
bat in question is obsolete. This results in costly inventory 
Write-offs for the manufacturer While individual players 
must replace an otherWise good bat With a neW bat Which 
meets the current standards. Further, the manufacturer incurs 
signi?cant redesign and retooling costs and marketing tim 
ing issues (ie. for at least a period of time, have no bat Which 
meets the neW standard). 

[0015] Therefore, What is needed is a simple, loW cost 
invention to decrease bat performance of tubular bats in a 
controlled manner, in order to meet loWered or changed bat 
performance standard requirements Without signi?cantly 
increasing bat Weight. Further, What is needed is that such an 
invention can be employed for both neW bats being manu 
factured and used bats returned from players (to be returned 
to players With loWered performance to meet the neW or 
changed standard involved). Further, What is needed is the 
required performance decrease at least partially be offset by 
improving another bat characteristic such as “sWeetspot” 
(barrel portion length of maXimum bat performance) siZe. 
Also, What is needed is neWly designed tubular bats With a 
predetermined bat performance With larger sWeetspot areas 
than bats of the prior art. 

SUMMARY OF THE INVENTION 

[0016] Therefore, in vieW of the foregoing, What is needed 
is tubular baseball bats With variable stiffness along their 
barrel portions. A main object of the present invention is to 
provide tubular baseball, and particularly eXisting bats, With 
changed (usually decreased) bat performance, Without sig 
ni?cantly increased Weight, in order to meet neW or changed 
performance standards. To achieve this, the bats of the 
present invention are stiffened in the barrel area of peak bat 
performance commonly referred to as the sWeetspot. Typi 
cally, this is an area approximately 2“ to 4“ in Width as 
compared to barrel portion lengths of 4“ to 16“. This is 
achieved by inserting or adding to the bat a circumferential 
stiffner in the region of the sWeetspot. 

[0017] The preferred short light Weight polymer compos 
ite circumferential stiffener employed adds only minimal 
Weight to a given bat thus alloWing the stiffened bat to be 
continued to be used Within the required Weight require 
ments of baseball. The stiffener of the present invention can 
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be added to used bats returned from players for modi?cation 
to meet a changed regulation and also can be added to bats 
manufactured before a regulation change occurs, alloWing 
such previously manufactured bats to meet a changed stan 
dard. Though someWhat heavier, a short metallic stiffener 
could also be employed. An alternative solution of the 
present invention to vary stiffness, and thus bat performance, 
along the barrel portion is to vary thickness along the barrel 
portion. 
[0018] A second object of the present invention is to 
provide tubular bats With bat performance decreased to meet 
a given changed regulation in a precisely controlled manner; 
that is, if the standard requires a standard of X maXimum and 
a given bat design has a performance greater than X, then 
folloWing the precisely located stiffening, the bat perfor 
mance Will meet the X requirement and not be signi?cantly 
less than X. In the present invention, this is accomplished by 
engineering calculations considering selection of the com 
posite ?ber type, the ?ber siZe, the angles of the ?bers, and 
the thickness of the polymer composite stiffener to be 
employed to precisely loWer the bat performance. Proper 
engineering design of these variables of a polymer compos 
ite results in a polymer composite stiffener Which When 
added to a tubular bat results in that bat precisely meeting 
the desired neW bat performance. 

[0019] A third object of the present invention is to provide 
eXisting tubular bats With a speci?c predetermined bat 
maXimum bat performance With a larger sWeetspot than 
tubular bats of the prior art. In the present invention this is 
accomplished by precisely stiffening only the peak perfor 
mance area (generally the sWeetspot area) of the eXisting bat 
to the performance level of the barrel portion areas imme 
diately adjacent on both sides of the sWeetspot of the 
unstiffened bat. The resultant effect is to approXimately 
double the sWeetspot siZe (that is, the area of the barrel 
portion Which provides maXimum bat performance). 

[0020] A fourth object of the present invention is to 
provide neWly designed tubular all polymer composite base 
ball bats With a predetermined bat performance With larger 
sWeetspot areas than bats of the prior art. In the present 
invention this is accomplished by graduating the radial 
stiffness of the barrel portion along the entire barrel length. 
Speci?cally, the peak performance area (generally the 
sWeetspot area) is designed to have the highest radial 
stiffness While the area of the barrel portion nearest the taper 
and barrel ends have the loWest radial stiffness and With the 
barrel portion betWeen the sWeetspot and barrel ends being 
graduated. The resultant effect is a sWeetspot area that runs 
substantially full length of the barrel portion. In the present 
invention this is accomplished by engineered selection of the 
composite ?ber type(s), ?ber siZes(s), ?ber angles(s), and 
the total composite multi-layered laminate or structure hav 
ing graduated radial stiffness along the barrel portion length. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The invention Will noW be described With reference 
to the accompanying draWings, in Which: 

[0022] FIG. 1 shoWs a longitudinal cross-section of a 
typical prior art single Wall tubular bat With a singular frame, 
or member, construction. 

[0023] FIG. 1A shoWs a cross-sectional area take at any 
location through the barrel portion of the FIG. 1 prior art 
tubular bat. 
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[0024] FIG. 2 shows a longitudinal cross-section of a 
typical prior art double-Wall tubular bat With tWo separate 
members, a frame or main member With an internal insert as 
a secondary member in the barrel area. Both the frame and 
insert run the full length of the barrel portion and are not 
joined full length. 

[0025] FIG. 2A shoWs a cross-sectional area taken at any 
location through the barrel portion of the FIG. 1 prior art 
tubular bat. 

[0026] FIG. 3 shoWs a longitudinal cross-section of a 
typical prior art double-Wall tubular bat With tWo separate 
members, a frame or main member With an external sleeve 
secondary member in the barrel portion. Both the frame and 
sleeve run the full length of the barrel portion and are not 
joined full length. 

[0027] FIG. 3A shoWs a cross-sectional area taken at any 
location through the barrel portion of the FIG. 2 prior art 
tubular bat. 

[0028] FIG. 4 shoWs a longitudinal cross-section of one 
embodiment of the present invention shoWing a single Wall 
tubular bat in accordance With the present invention shoWing 
an internal stiffener generally con?ned to the sWeetspot area 
of the barrel portion and joined to the barrel portion. 

[0029] FIG. 4A shoWs a cross-sectional area of a barrel 
location not Within the sWeetspot area. 

[0030] FIG. 4B shoWs a cross-sectional area Within the 
sWeetspot area shoWing the internal stiffener of the present 
invention. 

[0031] FIG. 5 shoWs a longitudinal cross-section of a 
second embodiment of the present invention shoWing a 
single Wall tubular bat in accordance With the present 
invention With an external stiffener generally con?ned to the 
sWeetspot area of the barrel portion and joined to the barrel 
portion. 

[0032] FIG. 5A shoWs a cross-sectional area at a barrel 
location not Within the sWeetspot area. 

[0033] FIG. 5B shoWs a cross-sectional area Within the 
sWeetspot area shoWing an external stiffener of the present 
invention. 

[0034] FIG. 6 shoWs a longitudinal cross-section of a third 
embodiment of the present invention shoWing a single Wall 
polymer composite tubular bat in accordance With the 
present invention shoWing a localiZed area of the ?ber type 
and/or angle change resulting in increased radial stiffness 
generally con?ned to the sWeetspot area of the barrel por 
tion. 

[0035] FIG. 6A shoWs a cross-sectional area at a barrel 
location not Within the sWeetspot area. 

[0036] FIG. 6B shoWs a cross-sectional area Within the 
sWeetspot area shoWing a stiffened area of changed ?ber 
angles and/or type. 

[0037] FIG. 7 shoWs a longitudinal cross-section of a 
fourth embodiment of the present invention shoWing a 
double-Wall tubular bat With tWo separate members, a frame 
or main member With an internal insert as a secondary 
member full length in the barrel portion, and in accordance 
With the present invention, shoWing an internal stiffener 
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generally con?ned to the sWeetspot area of the barrel portion 
and joined to the barrel portion. 

[0038] FIG. 7A shoWs a cross-sectional area at a barrel 
location not Within the sWeetspot area. 

[0039] FIG. 7B shoWs a cross-sectional area Within the 
sWeetspot area shoWing the internal stiffener. 

[0040] FIG. 8 shoWs a longitudinal cross-section of a ?fth 
embodiment of the present invention shoWing a double-Wall 
tubular bat With tWo separate members, a frame or main 
member With an external sleeve as a secondary member full 
length in the barrel portion, and in accordance With the 
present invention shoWing an external stiffener generally 
con?ned to the sWeetspot area of the barrel portion and 
joined to the barrel portion. 

[0041] FIG. 8A shoWs a cross-sectional area at a barrel 
location not Within the sWeetspot area. 

[0042] FIG. 8B shoWs a cross-sectional area Within the 
sWeetspot area shoWing the external stiffener. 

[0043] FIG. 9 shoWs in graphical form the typical rela 
tionship betWeen tubular bat performance and barrel loca 
tion and sWeetspot siZe. 

[0044] FIG. 10 shoWs in graphical form a typical rela 
tionship betWeen tubular bat performance of a bat of the 
present invention With an internal stiffener, and barrel loca 
tion and sWeetspot siZe. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0045] The present invention is directed to providing 
tubular baseball bats With bat performance decreased in a 
controlled manner, to meet changing regulatory standards, 
Without signi?cantly increasing bat Weight (FIGS. 4, 5, 6, 7 
and 8). Further, such decreased bat performance can be 
achieved in a simple manner at reasonably loW costs and 
applied to both bats being manufactured or returned from 
end users. Further, such bats of the present invention can 
have a larger sWeetspot siZe. 

[0046] The prior art bats are shoWn in FIGS. 1, 2, and 3. 
FIG. 1 shoWs a single Wall tubular bat With main member 
16. FIG. 2 shoWs a double Wall tubular bat With an insert 13, 
formed separately from the main member 16, Which is ?tted 
into the entire barrel length 1 of the main member 16. FIG. 
3 shoWs a double Wall tubular bat With a sleeve 14, formed 
separately from the main member 16, Which is ?tted over the 
entire barrel length 1 of the main member 16. 

[0047] Though not indicated in FIGS. 1 through 8, bats 
of the present invention, as do bats of the prior art, include 
a traditional knob (not shoWn in the draWings) at the handle 
portion end 5 and a traditional end cap (not shoWn in the 
draWings) at the barrel portion end 4, both of Which can be 
made from a variety of materials. 

[0048] Most adult tubular baseball bats of the prior art 
have maximum outside barrel portion diameter 2 either 
2.625 or 2.75 inches. Depending on the taper portion geom 
etry of the mid-section 8, and the total length of the bat, the 
barrel length 1 as de?ned by length of constant maximum 
diameter 2, ranges from 4 to 12 inches. Barrel Wall thickness 
6 ranges from 0.100 inches to 0.140 inches for aluminum 
bats and up to 0.220 inches for all composite bats. 
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[0049] Most youth baseball bats and softball bats of the 
prior art have maximum outside barrel portion diameter 2 of 
2.25 inches. Depending on the taper portion geometry of the 
mid-section 8, the barrel length 1 ranges from 4 to 16 inches. 
Barrel Wall thickness 6 ranges from 0.060 to 0.090 inches for 
aluminum bats and up to 0.220 inches for all composite bats. 

[0050] The bats of the present invention, shoWn in FIGS. 
4, 5, 6, 7 and 8 have similar dimensions to the foregoing 
prior art bats shoWn in FIGS. 1, 2 and 3. 

[0051] A ?rst embodiment of the present invention FIG. 4 
is a single Wall tubular baseball bat consisting of a cylin 
drical handle portion 7 for gripping, a cylindrical tubular 
barrel portion 9 for striking or hitting, and a tapered mid 
section 8 connecting the handle 7 and barrel 9 portions, With 
a thin polymer composite stiffener 18 located internally 
Within the barrel portion 9 and extending longitudinally in 
the sWeetspot area 19 of the barrel length 1. 

[0052] A polymer composite is a non-homogenous mate 
rial consisting of continuous ?bers embedded in, and Wetted 
by, a polymeric resin matrix Whereby the properties of the 
material are superior to those of its constituent ?bers and 
resin taken separately. Such polymer composites are anis 
tropic materials since they exhibit different responses to 
stresses applied in different directions depending on hoW the 
?bers are aligned or angled Within the matrix. 

[0053] Other materials commonly used in bat construc 
tions such as aluminum, Wood and plastics are not anistropic 
and are thus limited in controlling bat performance; for 
example, radial stiffness is equal to longitudinal stiffness and 
cannot be graduated along the barrel length 1. HoWever, 
With composite materials, Which are preferred, properties of 
bats made in accordance With the present invention, such as 
radial stiffness Which determines bat performance can be 
controlled (i.e. designed to a given requirement) by altering 
such parameters as the ?ber alignments along the bat length 
1, and/or the type of ?bers chosen, their dernier or layout 
density and/or the thickness of the polymer composite 
structure. 

[0054] Generally, the ?ber materials used are selected 
from a group consisting of ?berglass, graphite or carbon, 
aramid, boron, nylon, or hybrids of any of the foregoing, all 
of Which are commercially available. The resins used to 
impregnate, Wet out, and encapsulate or imbed the ?ber 
materials are generally selected from a group consisting of 
epoxy, polyester, vinyl ester, urethane, or a thermoplastic 
such as nylon, or mixtures thereof. 

[0055] The ?rst embodiment FIG. 4 of the present inven 
tion consists of a thin polymer composite stiffener 18 located 
internally Within the barrel portion 9 generally in the sWeet 
spot area 19 located in proximity to the middle area of the 
barrel length 1 of a single Wall tubular bat. The resultant 
stiffened bat results in a predetermined calculated loWer 
performance, With a bigger (longer) sWeetspot 19, as sub 
sequently explained. 

[0056] The sWeetspot area 19 of a baseball bat is generally 
referred to as that area along the barrel length 1 in Which bat 
performance is greatest; that is, a ball struck Within the 
sWeetspot area 19 Will travel further than a ball struck on 
either side of the sWeetspot area. Typically, the sWeetspot 
area 19 is located around the middle of the barrel length 1 
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and is in the order of 2“ to 4“ in length as compared to barrel 
lengths 1 ranging from approximately 4“ to 16“ or more. 

[0057] In actual practice, the performance of a baseball bat 
of the prior art folloWs a statistical normal distribution along 
the barrel length 1, usually centered near the middle of the 
barrel length 1 in the sWeetspot area 9. FIG. 9 shoWs a 
typical bat performance distribution example With a 12“ 
barrel length 1. 

[0058] In FIG. 9, the maximum bbs (one measure of bat 
performance standard) is 100 While most players Would 
describe the sWeetspot as being approximately 2“ long (that 
is, the portion of the barrel length equal to or greater than 98 
bbs). The bat of this particular sample meets a bat perfor 
mance factor standard of 100 bbs maximum if so regulated. 

[0059] If the applicable regulatory body for the bat in the 
FIG. 9 example changed the bat performance standard from 
100 bbs maximum to say 96 bbs maximum, the bat of the 
present invention With a speci?cally designed 4“ polymer 
composite stiffener 18 located in the center of the barrel 
length 1. FIG. 10 shoWs the bbs versus barrel length for this 
example. 

[0060] In FIG. 10, in an example of the present invention, 
the polymer composite stiffener 18 is approximately tWice as 
stiff in the center 2“ of the sWeetspot area 19 as in the 1“ area 
immediately adjacent to the center area on each side of the 
center area. The polymer composite stiffener 18 ?ber type, 
?ber angles and thicknesses are designed such as to reduce 
the bbs from 100 to 96 in the center area 2“ of the barrel 
length 1 and from 98 to 96 bbs in the 1“ areas immediately 
adjacent to the center area. As a result of the present 
invention, the resultant typical example bat meets the loW 
ered regulatory standard of 96 bbs With a sWeetspot area 19 
Which has been increased by 100% (from 2“ Wide to 4“ 
Wide). 
[0061] The ?rst embodiment (ie. internal stiffener 18) of 
the present invention is particularly suited to retro?tting 
used bats returned by players and making legally playable 
under a revised standard. 

[0062] The thin polymer composite stiffener 18 of the 
present invention is typically in the order of 0.005“ to 0.040“ 
thick With length 2“ to 6“ Which is typically less than 50% 
of the barrel length and is preferably bonded, fully or 
partially, to the main member 16, or to the secondary 
member insert 13 of FIG. 7 or to the secondary member 
sleeve 14 of FIG. 8, or combinations thereof. Though not 
shoWn, an alternative solution (since stiffness is proportional 
to thickness) to the stiffener 18 is to vary the barrel thickness 
6 along the barrel length 1, either full length or any portion 
of the barrel length 1 in order to vary bat performance. 

[0063] A second embodiment of the present invention 
FIG. 5 is a single Wall tubular baseball bat Which in 
accordance With the present invention has a thin polymer 
composite stiffener 18 located externally to the barrel por 
tion 9 generally in the sWeetspot area 19 located in proximity 
to the middle area of the barrel length 1. The resultant 
stiffened bat results in a calculated loWer performance, With 
a bigger (longer) sWeetspot 19, as previously explained. 

[0064] A third embodiment of the present invention FIG. 
6 is a single Wall tubular polymer composite baseball bat 
Which in accordance With the present invention has a local 
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iZed area of ?ber type and/or angle change 20 resulting in 
increased radial stiffness generally in the sWeetspot area 19 
located in proximity to the middle area of the barrel length 
1. Though not shoWn, this embodiment applies equally Well 
to double-Wall and multi-Wall (more than tWo Walls) tubular 
all polymer composite baseball bats and is limited to neWly 
designed polymer composite single Wall, double-Wall, and 
multi-Walled neW bats as opposed to ?eld returned bats. 
Though not shoWn, the ?ber types, and/or ?ber angles, 
and/or ?ber siZes, and/or composite thickness can be 
designed such as to graduate the radial stiffness of the barrel 
portion 1 along its entire length. That is, the radial stiffness 
could be highest in the peak performance area (generally the 
sWeetspot area 19) and gradually changing in uniform 
increments toWards the barrel ends Where the radial stiffness 
Would be loWest. The resultant effect is a sWeetspot area 19 
that extends substantially full length of the barrel portion 1. 

[0065] Afourth embodiment of the present invention FIG. 
7 is a double-Wall tubular bat shoWing tWo separate mem 
bers, a frame or main member 16 With an internal insert 13 
as a secondary member full length in the barrel length 1, and 
in accordance With the present invention has a stiffener 18 
located internally Within the insert 13 generally con?ned to 
the sWeetspot area 19, along the barrel length 1. Though not 
shoWn, the stiffener 18 could be located externally to the 
main member 16 or betWeen the main member 16 and the 
internal insert 13. Also, though not shoWn, in multi-Walled 
bats the stiffener 18 could be located internally, or externally, 
or betWeen the members, or combinations thereof. 

[0066] A ?fth embodiment of the present invention FIG. 
8 is a double-Wall tubular bat shoWing tWo separate mem 
bers, a frame or main member 16 With an external sleeve 14 
as a secondary member full length in the barrel length 1, and 
in accordance With the present invention has a stiffener 18, 
located externally to the sleeve 14, generally con?ned to the 
sWeetspot area 19, along the barrel length 1. Though not 
shoWn, the stiffener 18 could be located internally to the 
main member 16 and the external sleeve 14. Also, though 
not shoWm, in multi-Walled bats, the stiffener 18 could be 
located internally, or externally, or betWeen the members, or 
combinations thereof. 

[0067] The invention may be embodied in other speci?c 
forms Without departing from the spirit or essential charac 
teristics thereof. The present embodiments are therefore to 
be considered as illustrative and not restrictive, the scope of 
the invention being indicated by the appended claims rather 
than by the foregoing description, and all changes that come 
Within the meaning and range of equivalency of the claims 
are therefore intended to be embraced therein. 

I claim: 
1. A tubular baseball bat comprising a cylindrical handle 

portion for gripping, a cylindrical tubular barrel portion for 
striking, and a tapered mid-section connecting said handle 
portion and said barrel portion, Wherein said barrel portion 
has variable stiffness along its length. 

2. A bat according to claim 1, Wherein said variable 
stiffness is achieved by adding a polymer composite material 
stiffener to the said barrel portion. 

3. A bat according to claim 2 Wherein said polymer 
composite material comprises a resin matrix encapsulating 
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reinforcement ?bers Wherein said resin is selected from the 
group of resin consisting of epoxy, vinyl ester, polyester, 
urethane, nylon, and mixtures thereof and Wherein said 
reinforcement ?bers are selected from the group consisting 
?berglass, graphite, carbon, aramid, boron, nylon and mix 
tures thereof. 

4. Abat according to claim 2 Wherein said stiffener has a 
length less than 50% of the said barrel portion length and 
adds less than 2 OZ. to said bat Weight. 

5. A bat according to claim 2 Wherein said stiffener is 
located internally, and/or externally to said barrel portion, 
and/or betWeen members of double-Walled or multi-Walled 
bats, or combinations thereof. 

6. A bat according to claim 2 Wherein said stiffener is 
bonded full length to at least one bat barrel member. 

7. Abat according to claim 1, Where said stiffness is radial 
stiffness. 

8. Apolymer composite tubular baseball bat comprising a 
cylindrical handle portion for gripping, a cylindrical tubular 
barrel portion for striking, and a tapered mid-section con 
necting said handle portion and said barrel portion, Wherein 
said barrel portion is radially stiffer in the middle of the said 
barrel portion and circumferentially less stiff radially in the 
tWo end portions of the said barrel portion. 

9. A bat according to claim 8 Wherein said polymer 
composite material comprises a resin matrix encapsulating 
reinforcement ?bers Wherein said resin is selected from the 
group of resin consisting of epoxy, vinyl ester, polyester, 
urethane, nylon, and mixtures thereof and Wherein said 
reinforcement ?bers are selected from the group consisting 
?berglass, graphite, carbon, aramid, boron, nylon and mix 
tures thereof. 

10. Apolymer composite baseball bat comprising a cylin 
drical handle portion for gripping, a cylindrical tubular 
barrel portion for striking, and a tapered mid-section con 
necting said handle and barrel portion, Wherein the radial 
stiffness of said barrel portion is highest in the said barrel 
portion’s middle area, loWest at the ends of the said barrel 
portion, and generally uniformly changes from the middle 
portion to each end portion of said barrel portion. 

11. A bat according to claim 10 Wherein a polymer 
composite material comprises a resin matrix encapsulating 
reinforcement ?bers Wherein said resin is selected from the 
group of resin consisting of epoxy, vinyl ester, polyester, 
urethane, nylon, and mixtures thereof and Wherein said 
reinforcement ?bers are selected from the group consisting 
?berglass, graphite, carbon, aramid, boron, nylon and mix 
tures thereof. 

12. A tubular baseball bat comprising a cylindrical handle 
portion for gripping, a cylindrical tubular barrel portion for 
striking, and a tapered mid-section connecting said handle 
and barrel portion, Wherein said barrel portion’s thickness 
varies over said barrel portion’s length. 

13. A bat according to claim 12 Wherein said barrel 
portion’s thickness is at least 5% thinner, at either or both 
end portions of said barrel portion, than the central portion 
of said barrel portion. 


