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(57) ABSTRACT 

A bat having a non-uniform circumferential wall thickness. 
The bat comprises a tubular body having a handle portion, 
a tapered mid-Section and a barrel or impact portion. In one 
embodiment, the Outer diameter of the bat is constant, while 
the inner diameter varies between a maximum diameter and 

a minimum diameter to create alternating points of maxi 
mum wall thickness and minimum wall thickness. In an 

alternate embodiment, the inner diameter of the bat remains 
constant, while the outer diameter varies to create alternating 
points of maximum and minimum wall thickness. The 
distance between points of maximum and minimum wall 
thickness is Such that there are at least two points of 
maximum wall thickneSS under the area of the bat that is 

contacted by a ball upon impact. Further, the minimum wall 
thickness is Selected So that the average wall thickneSS under 
the area of impact does not fall below the thickneSS required 
to resist denting. 

  



Patent Application Publication Jan. 24, 2002. Sheet 1 of 4 US 2002/0010043 A1 

vs 

S 

S s 
(N 

  

  



Patent Application Publication Jan. 24, 2002 Sheet 2 of 4 US 2002/0010043 A1 

  



Patent Application Publication Jan. 24, 2002. Sheet 3 of 4 US 2002/0010043 A1 

S 

s s 

  



Jan. 24, 2002. Sheet 4 of 4 US 2002/0010043 A1 Patent Application Publication 

87 

  

  



US 2002/0010043 A1 

BAT WITH WARYING CIRCUMFERENTIAL WALL 
THICKNESS 

0001. This application is a continuation of co-pending 
application Ser. No. 09/015,651 of Dan S. Pitsenberger, 
entitled “Bat With Varying Circumferential Wall Thickness” 
filed Jan. 29, 1998. 
0002 Be it known that we, Dan S. Pitsenberger, a citizen 
of the United States, residing at 108 Safley Court, Tulla 
homa, Tenn. 37388, and Danny W. Maxey, a citizen of the 
United States residing at 1195 Turkey Creek Road, Tulla 
homa, Tenn. 37338, have invented a new and useful "Bat 
With Varying Circumferential Wall Thickness”. 

BACKGROUND OF THE INVENTION 

0003. The present invention relates generally to softball 
and baseball bats, and more particularly to Such bats having 
a varying circumferential wall thickness. 
0004. In an effort to continually improve bats, manufac 
turerS Seek out new materials and designs. Most top of the 
line bats utilize the highest tensile and yield-Strength alloys 
available, such as the 7000 series hard alloys, titanium and 
composites, all of which are readily available to manufac 
turers. Thus, in an effort to differentiate products constructed 
of the same materials, manufacturers and engineers focus on 
the development of features that will enhance the perfor 
mance and durability of the bat. To this end, there have been 
Several attempts to design bats which include Structural 
features to maximize performance and/or reinforce the inte 
rior of the tube for increased durability. 
0005 One such attempt was disclosed in U.S. Pat. No. 
5,364,095, assigned to Easton, Inc., which is incorporated by 
reference as if fully set forth herein, is directed to a tubular 
metal ball bat internally reinforced with fiber composite. The 
bat comprises a hollow metal tube including a metal sleeve 
compressively engaged with the interior of the tube. The 
sleeve is formed of carbon fibers in an epoxy matrix. 
0006 U.S. Pat. No. 5,511,777, issued to McNeely, which 

is incorporated by reference as if fully Set forth herein, is 
directed to a ball bat with a rebound core. The McNeely bat 
comprises a hollow tube having a tube wall including a 
barrel portion, a tapered portion and a handle portion. The 
bat includes an inner damper that is covered by a resilient 
attenuator sleeve. The inner damper is inserted into the 
hollow tube Such that the resilient attenuator sleeve is 
compressed between the inner damper and the tube wall. A 
cap covers the open top of the tube and a knob is installed 
to the open bottom. 
0007 U.S. Pat. No. 5,415,398, issued to Eggiman, which 

is incorporated by reference as if fully Set forth herein, is 
directed to a softball bat having a tubular insert. A tubular 
aluminum bat frame is provided with a large diameter 
impact portion, an intermediate tapering portion, and a 
Small-diameter handle portion. A tubular insert is Suspended 
within the impact portion by interference fits at each insert 
end. A gap exists along the length of the Suspended insert 
Separating the insert from the interior of the impact portion. 
The gap is filled with grease to facilitate relative movement 
between the insert and the tubular frame when a ball is 
batted. 

0008 All of the aforementioned designs attempt to maxi 
mize the wall flexibility, or “trampoline effect”, and/or 
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reinforce the interior walls for durability. Furthermore, all of 
these designs utilize an interior reinforcing mechanism with 
an exterior tube of uniform wall thickness. 

0009. However, an important consideration in bat design 
is overall bat weight. Thus, it is desirable to design a bat of 
minimal weight, which is generally achieved by using a 
lightweight material and by minimizing the wall thickness of 
the bat, without compromising the Structural integrity of the 
bat. In order to maintain the Structural integrity of the bat 
upon impact, the wall thickness of the impact portion of the 
bat must be a certain thickness, which is based on the 
strength of the bat material. Previous bat designs have 
attempted to minimize bat weight by varying the wall 
thickness along the length of the bat. What is needed, then, 
is a bat that minimizes bat weight by varying the wall 
thickness circumferentially. 

SUMMARY OF THE INVENTION 

0010. The bat of the present invention comprises a tubu 
lar body having a handle portion, a tapered mid-Section and 
a barrel or impact portion. In order to increase the Strength 
of the bat and yet optimize wall flex for maximum “tram 
poline effect”, the wall thickness of the bat varies about the 
circumference. In one embodiment, the outer diameter of the 
bat is constant, while the inner diameter varies between a 
maximum diameter and a minimum diameter to create 
alternating points of maximum wall thickneSS and minimum 
wall thickness. In an alternate embodiment, the inner diam 
eter of the bat remains constant, while the outer diameter 
varies to create alternating points of maximum and mini 
mum wall thickness. The distance between points of maxi 
mum and minimum wall thickness is Such that there are at 
least two points of maximum wall thickness under the 
impact area, i.e. the area of the bat that is contacted by a ball 
upon impact. Further, the minimum wall thickneSS is 
Selected So that the average wall thickneSS under the area of 
impact does not fall below the thickness required to resist 
denting based on the Strength of the particular material from 
which the bat is constructed. 

0011. The bat may be constructed from any suitable 
material, Such as aluminum, titanium, composites and the 
like. 

0012. A first object of this invention is to provide a metal 
ball bat that is lightweight yet Strong enough to resist ball 
impact damage. 

0013. It is an object of the present invention to provide a 
bat having a handle portion, a mid-Section and a barrel 
portion with a wall thickness that varies circumferentially. 
0014. It is another object of the present invention to 
provide a bat having a variable circumferential wall thick 
neSS wherein there are at least two points of maximum wall 
thickness under any given impact area. 
0015. It is another object of the present invention to 
provide a bat having a variable circumferential wall thick 
neSS wherein the average wall thickneSS under a given 
impact area is no less than the minimum thickness required 
to resist denting for the particular bat material. 
0016. These and other objects, features and advantages 
shall become apparent after consideration of the description 
and drawings Set forth herein. All Such objects, features and 
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advantages are contemplated to be within the Scope of the 
present invention even though not Specifically Set forth 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 is a side view of a bat having a varying 
circumferential wall thickness in accordance with the 
present invention; 

0.018 FIG. 2A is a cross-sectional view taken along line 
2-2 of FIG. 1 showing the manner in which the inner 
diameter varies about the circumference of the bat of the 
present invention, including four points of maximum wall 
thickneSS equally Spaced between four points of minimum 
wall thickness, 

0.019 FIG. 2B is a cross-sectional view taken along line 
2-2 of FIG. 1 showing the manner in which the outer 
diameter varies about the circumference of the bat of the 
present invention, including four points of maximum wall 
thickneSS and four points of minimum wall thickneSS offset 
ninety degrees from the points of maximum wall thickness, 
0020 FIG. 2C is an enlarged cross-sectional view show 
ing the variation in wall thickneSS along the inner Surface of 
the bat between points of maximum wall thickness and 
points of minimum wall thickness, 
0021 FIG. 2D is an enlarged cross-sectional view show 
ing the variation in wall thickneSS along the outer Surface of 
the bat between points of maximum wall thickness and 
points of minimum wall thickness, 

0022 FIG.3 is side view of the tube used to form the bat 
of the present invention; 

0023 FIG. 4 is a cross-sectional view taken along line 
4-4 of FIG. 3 showing the tube having a uniform wall 
thickness prior to processing according to the method of the 
present invention; and 

0024 FIG. 5 is a schematic showing the method of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0.025. An embodiment of the present invention is desig 
nated generally by the reference numeral 10 in FIG. 1. Bat 
10 comprises an elongated, tubular body 12 having a handle 
portion 14, which terminates in a knob 16, a tapered mid 
section 18, and a barrel or impact portion 20. 

0026. In order to maximize strength and optimize wall 
flexibility, the bat 10 of the present invention is formed from 
a single-wall tube having a non-uniform wall thickness. In 
the preferred embodiment, the wall thickness of the bat 10 
varies circumferentially over the length of the impact por 
tion 20. In one embodiment, the geometry of the outer 
surface of the tubular body 12 is circular and, therefore, the 
outer diameter of the bat 10 is constant (see FIG. 2C). 
However, the geometry of the inner Surface of the tubular 
body 12 is non-uniform, therefore, the inner diameter varies 
between a maximum diameter IDMAX and a minimum 
diameter IDMIN to create alternating points of maximum 
wall thickness TMAX and minimum wall thickness TMIN 
(see FIG. 2A). 
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0027. In an alternate embodiment, the geometry of the 
inner Surface is circular and, therefore, the inner diameter of 
the bat 10 is constant (see FIG. 2D). Accordingly, the 
geometry of the outer surface of the tubular body 12 is 
non-uniform, and the outer diameter varies between a maxi 
mum diameter ODMAX and a minimum diameter ODMIN 
to create alternating points of maximum wall thickness 
TMAX and minimum wall thickness TMIN (see FIG. 2B). 
0028. The wall thickness transitions gradually between 
the points of maximum wall thickness TMAX and the points 
of minimum wall thicknessTMIN so that there are no abrupt 
changes in wall thickness about the circumference of the bat 
10. 

0029. As seen in FIGS. 2C and 2D, when viewed in 
croSS Section, these gradual wall thickness transitions result 
in Surfaces extending only at very shallow angles to a 
tangent to the circumference of the bat. This is contrasted to 
various prior art bats which have essentially ribbed cross 
Sectional Structures. 

0030 The cross-sectional profile of the inner (or outer) 
surface of the bat 10 of the present invention resembles a 
“cloverleaf in that it includes four points of maximum wall 
thickness TMAX alternately disposed between four areas of 
minimum wall thickness TMIN. Other configurations with 
greater than or less than four points of maximum and 
minimum wall thickneSS are also contemplated to be within 
the scope of the present invention. However, the bat 10 of 
the present invention is configured So that a fixed distance 
exists between points of minimum wall thickness TMIN and 
points of maximum wall thickness TMAX. 
0031 When a baseball or softball is struck with a bat, a 
portion of the ball directly engages an area on the impact 
portion of the bat and defines what is commonly referred to 
as the “impact area'. The typical impact area of a Softball 
against a Softball bat ranges from two (2) to three (3) Square 
inches. Accordingly, the bat 10 of the present invention is 
preferably configured So that at least two points of maximum 
wall thickness are contained within any given impact area of 
the bat 10. 

0032. The wall thickness of the bat is determined accord 
ing to the Strength of the bat material and the force of impact. 
Any force that exceeds the Strain rate of the material will 
cause the material to plastically deform, resulting in a dented 
bat. In the bat 10 of the present invention, the minimum wall 
thickness is Selected So that the average wall thickneSS under 
any given area of impact on the bat 10 is not leSS than the 
thickness required to resist denting. 
0033 Based on the cloverleaf design described herein 
above, it has been determined that for a bat constructed of 
a 7055 alloy, a maximum wall thickness of 0.080 inches and 
a minimum wall thickness of 0.068 inches would achieve the 
desired durability and performance characteristics. 
0034). With reference to FIG. 5, the wall thickness of the 
bat 10 of the present invention is manipulated using a push 
pointing method of processing to achieve the desired inner 
Surface geometry. To control the wall thickness, a tube 22 is 
formed over a mandrel 24 that is greater in length than the 
tube. To form a bat 10 having a circular outer diameter and 
variable inner diameter, the tube 22 is positioned on a 
mandrel 24 having an outer Surface geometry that is con 
figured to create the desired inner Surface geometry of the 
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tube. Thus, the outer surface of the mandrel 24 is configured 
to form circumferential points of maximum wall thickneSS 
TMAX and circumferential points of minimum wall thick 
ness TMIN along the inner Surface of the tube during 
processing. 

0035) To form a bat 10 having a circular inner diameter 
and variable Outer diameter, the tube 22 is positioned on a 
mandrel 24 having a circular croSS Section. The tube 22 is 
then processed through a reducing die 26 to form the desired 
outer Surface geometry and, thus, create a tube 22 having a 
non-uniform wall thickness. 

0.036 The method of the present invention includes pro 
Viding a Single wall tube 22 having open ends and a 
relatively uniform wall thickness T (see FIG. 4). At the 
nosing Station, the tube 22 is processed through a nosing die 
28, which tapers an end of the tube 22 inwardly as shown in 
FIG. 3. Anosing stripper 30 is provided to remove the tube 
22 from the nosing die 28. The tube 22 then proceeds to a 
reducing Station where it is processed through the reducing 
die 26 to create the desired wall thickness geometry. A 
stripper 32 is provided to remove the processed tube 22 from 
the reducing die 26. 
0037 Thus, although there have been described particu 
lar embodiments of the present invention of a new and useful 
bat with an exterior shell, it is not intended that Such 
references be construed as limitations upon the Scope of this 
invention except as Set forth in the following claims. 
What I claim is: 

1. A tubular bat wherein an impact portion thereof has a 
non-uniform circumferential wall thickness including four 
and only four points of maximum wall thickness alternately 
disposed between points of minimum wall thickness, the 
wall thickness continuously varying over a majority of the 
circumference of the impact portion of the bat. 
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2. The bat of claim 1, wherein the maximum wall thick 
ness is at least 0.080 inches, and the minimum wall thickness 
is at least 0.068 inches. 

3. The bat of claim 1, wherein at least two circumferential 
points of maximum wall thickness are contained within an 
impact area of predetermined size. 

4. The bat of claim 1, wherein an average wall thickness 
within a given impact area is at least equal to the minimum 
wall thickness required to resist denting for a given material 
from which the bat is constructed. 

5. The bat of claim 1, wherein the circumferential points 
of maximum wall thickneSS are equally Spaced about the 
circumference of the bat 90° apart. 

6. A bat having a handle portion, a midsection and an 
impact portion, comprising: 

a cylindrical tubular body having a wall thickness, and 
wherein the wall thickness of at least a part of the impact 

portion of the bat gradually and continuously varies 
alternately a plurality of times between a maximum and 
a minimum to create a non-uniform circumferential 
wall thickness. 

7. The bat of claim 6, wherein adjacent points of maxi 
mum wall thickness are spaced 90° apart. 

8. The bat of claim 7, wherein an outside circumference 
diameter of the bat is circular and an inside of the bat is 
irregular to create the non-uniform circumferential wall 
thickness. 

9. The bat of claim 7, wherein an inside diameter of the 
bat is circular and an outside circumference of the bat is 
irregular to create the non-uniform circumferential wall 
thickness. 

10. The bat of claim 6, wherein the non-uniform circum 
ferential wall thickness extends along Substantially the entire 
length of the impact portion of the bat. 

k k k k k 


