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ABSTRACT 

Disclosed are in?atable sports balls using a particular class 
of thermoplastic elastomers as an outer cover layer. The 
class of thermoplastic elastomers exhibit a particular com 
bination of properties that result in the ball having excellent 
Wet play characteristics. 
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THERMOPLASTIC ELASTOMERS IN SPORTS 
BALLS 

BACKGROUND 

[0001] The present disclosure relates, in various exem 
plary embodiments, to improving playability of sports balls, 
and in particular, the grippability of such balls When Wet. 

[0002] The ability to grip, or maintain contact With a 
sports ball is a signi?cant factor. This is particularly so for 
sports balls that are used outdoors Where external agents 
such as rain, snoW, dirt, or mud can interfere With gripping 
the ball. 

[0003] Efforts to improve grippability of sports balls have 
included the use of anti-slip coatings applied to the outer 
surface of the ball, the use of particular surface patterns such 
as pebbling, and the incorporation of cushioning or padding 
Within the ball to facilitate gripping. Although satisfactory, 
a need remains for another strategy by Which to improve 
grippability of a sports ball. 

BRIEF DESCRIPTION 

[0004] In accordance With one aspect of the present exem 
plary embodiment, an in?atable sports ball comprising a 
carcass and an outer cover layer disposed on the carcass is 
provided. The outer layer includes a thermoplastic elastomer 
having at least three properties selected from the group 
consisting of a Shore A hardness of from about 2A to 
about 95A, (ii) a speci?c gravity of from about 0.80 to about 
1.2, (iii) an ultimate tensile strength of from about 180 to 
about 2200 psi, (iv) a tear strength of from about 30 to about 
320 psi, (v) a 100% tensile modulus strength from about 5 
to about 1000 psi, and (vi) an ultimate elongation of from 
about 200% to about 1300%. 

[0005] In another aspect of the present exemplary embodi 
ment, an in?atable sports ball is provided comprising an 
outer cover layer having an outermost layer including a 
styrenic block copolymer thermoplastic elastomer. The ther 
moplastic elastomer of the outermost layer has at least three 
properties selected from the group consisting of (i) Shore A 
hardness from about 3A to about 90A, (ii) a speci?c gravity 
of from about 0.86 to about 1.18, (iii) an ultimate tensile 
strength of from about 200 to about 1330 psi, (iv) a tear 
strength of from about 40 to about 300 psi, (v) a 100% 
tensile modulus strength of from about 9 to about 990 psi, 
and (vi) an ultimate elongation of from about 210% to about 
1290%. 

[0006] In a further aspect, the exemplary embodiment 
provides an in?atable sports ball comprising an outer cover 
layer having an outermost layer including a vulcaniZate 
thermoplastic elastomer having at least three properties 
selected from the group consisting of (i) Shore Ahardness of 
from about 3A to about 75A, (ii) a speci?c gravity of from 
about 0.86 to about 1.11, (iii) an ultimate tensile strength of 
from about 250 to about 930 psi, (iv) a tear strength of from 
about 40 to about 180 psi, (v) a 100% tensile modulus 
strength of from about 9 to about 430 psi, and (vi) an 
ultimate elongation of from about 210% to about 1290%. 

[0007] In yet another aspect, the present exemplary 
embodiment provides an in?atable sports ball comprising an 
outer cover having an outmost layer including a polyure 
thane thermoplastic elastomer having at least three proper 
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ties selected from the group consisting of (i) Shore A 
hardness of from about 3A to about 75A, (ii) a speci?c 
gravity of from about 0.86 to about 1.19, (iii) an ultimate 
tensile strength of from about 250 to about 2000 psi, (iv) a 
tear strength of from about 40 to about 270 psi, (v) a 100% 
tensile modulus strength of from about 9 to about 430 psi, 
and (vi) an ultimate elongation of from about 210% to about 
1290%. 

[0008] These and other non-limiting characteristics of the 
embodiments of the present disclosure are more particularly 
discussed beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The folloWing is a brief description of the draWings 
Which are presented for the purposes of illustrating the 
exemplary embodiments disclosed herein and not for the 
purposes of limiting the same. 

[0010] FIG. 1 is an illustration of a preferred embodiment 
basketball in accordance With the present disclosure; 

[0011] FIG. 2 is an illustration of a preferred embodiment 
football in accordance With the present disclosure; 

[0012] FIG. 3 is an illustration of a preferred embodiment 
soccer ball in accordance With the present disclosure; and 

[0013] FIG. 4 is an illustration of a preferred embodiment 
volley ball in accordance With the present disclosure. 

DETAILED DESCRIPTION 

[0014] The present disclosure provides a technique for 
improving not only the grip, feel, and performance of a 
sports ball, but also the “Wet play characteristics” of such a 
ball. “Wet play characteristics” as used herein refers to the 
grippability characteristics of the ball under Wet or humid 
conditions. Wet play characteristics are also important When 
the sports ball contacts perspiration, such as from players’ 
hands. 

[0015] The present discovery utiliZes a unique class of 
thermoplastic elastomers having particular properties for an 
outer cover layer of a sports ball. The class of elastomers 
surprisingly impart excellent Wet play characteristics to 
sports balls having cover layers or outer coatings formed 
from such thermoplastic elastomers. 

[0016] Thermoplastic elastomers are generally loWer 
modulus, ?exible materials that can be stretched repeatedly 
to at least tWice their original length at room temperature and 
are able to return to their approximate original length When 
stress is released. 

[0017] The preferred thermoplastic elastomers for use in 
the preferred embodiment sports balls described herein can 
be categoriZed into tWo generic classes, block copolymers 
(styrenics, copolyesters, polyurethanes and polyamides) or 
thermoplastic/elastomer blends and alloys (thermoplastic 
polyole?ns and thermoplastic vulcaniZates). 

[0018] Certain traditional thermoplastic elastomer types 
are knoWn as tWo-phase systems. Essentially, a hard ther 
moplastic phase is coupled mechanically or chemically With 
a soft elastomer phase, resulting in a thermoplastic elas 
tomer that has the combined properties of the tWo phases. 
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[0019] In addition to these thermoplastic elastomers, sev 
eral other classes exist Which may be suitable for incorpo 
ration in the preferred embodiment sports balls. The other 
classes of thermoplastic elastomers include, but are not 
limited to, metallocene-catalyZed polyole?n plastomers and 
elastomers, and reactor-made thermoplastic polyole?n elas 
tomers. 

[0020] The polyole?n plastomers (POP’s) and polyole?n 
elastomers (POE’s) are essentially very loW molecular 
Weight, linear loW density polyethylenes (V LMW-LLDPE). 

[0021] The preferred embodiment thermoplastic elas 
tomers suitable for use as outer cover components for sports 
balls exhibit at least three, preferably four, more preferably 
?ve, and most preferably all six of the following character 
istics: (i) Shore A hardness of from about 2A to about 95A, 
(ii) a speci?c gravity of from about 0.80 to about 1.2, (iii) an 
ultimate tensile strength (or tensile at break) of from about 
180 to about 2200 psi, (iv) a tear strength of from about 30 
to about 320 psi, (v) a 100% tensile modulus strength of 
from about 5 to about 1000 psi, and (vi) an ultimate 
elongation of from about 200% to about 1300%. 

[0022] More speci?cally, the preferred embodiment sports 
balls utiliZe one or more styrenic block copolymer thermo 
plastic elastomers that exhibit at least three, preferably four, 
more preferably ?ve, and most preferably six of the folloW 
ing characteristics: (i) Shore A hardness of from about 3A to 
about 90A, (ii) a speci?c gravity of from about 0.86 to about 
1.18, (iii) an ultimate tensile strength of from about 200 to 
about 1300 psi, (iv) a tear strength of from about 40 to about 
300 psi, (v) a 100% tensile modulus strength of from about 
9 to about 990 psi, and (vi) an ultimate elongation of from 
about 210 to about 1290%. 

[0023] The preferred embodiment sports balls can also 
utiliZe one or more thermoplastic vulcaniZates that exhibit at 
least three, preferably four, more preferably ?ve, and most 
preferably six of the folloWing characteristics: (i) Shore A 
hardness of from about 3A to about 75A, (ii) a speci?c 
gravity of from about 0.86 to about 1.11, (iii) an ultimate 
tensile strength of from about 250 to about 930 psi, (iv) a 
tear strength of from about 40 to about 180 psi, (v) a 100% 
tensile modulus strength of from about 9 to about 430 psi, 
and (vi) an ultimate elongation of from about 210% to about 
1290%. 

[0024] The preferred embodiment sports balls can also 
utiliZe one or more thermoplastic polyurethanes that exhibit 
at least three, preferably four, more preferably ?ve, and most 
preferably six of the folloWing characteristics: (i) Shore A 
hardness of from about 3A to about 75A, (ii) a speci?c 
gravity of from about 0.86 to about 1.19, (iii) an ultimate 
tensile strength of from about 250 to about 2000 psi, (iv) a 
tear strength of from about 40 to about 270 psi, (v) a 100% 
tensile modulus strength of from about 9 to about 430 psi, 
and (vi) an ultimate elongation of from about 210% to about 
1290%. 

[0025] ShoreAhardness is generally measured as folloWs. 
The most common instrument for measuring rubber or 
elastomer hardness is called a Shore durometer. The Shore 
A durometer has a blunt indenter and a moderate spring 
force. A spring is used to push a metal indenter into the 
surface of the material, measuring hoW far it penetrates. The 
instrument measures the depth penetration from Zero to 
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0.100 inches. A Zero reading on the scale means the indenter 
is at the maximum depth and a reading of 100 indicates that 
no penetration Was detected. Shore durometers come in a 
variety of hardness ranges and degrees of automation. 

[0026] Most materials Will resist initial indenture but Will 
yield further over time due to creep or relaxation. Durometer 
readings can either be taken instantaneously or after a 
speci?c delay time, Which typically range betWeen 5 and 10 
seconds An instantaneous reading Will typically give a 
higher (or harder) reading than the delayed readings. 
Delayed readings are more representative of not only the 
hardness of the material but the resiliency. A Weak, less 
elastomeric material Will creep more than a higher strength, 
more resilient material. 

[0027] Accurate testing procedures are needed to ensure 
valid data. To obtain an accurate reading it is desirable to 
have a ?at part surface as Well as a part thick enough so the 
indenter is not affected by the support surface. The usual 
required thickness is 0.200 inches but hard compounds that 
experience less deformation can be accurately measured at 
loWer thicknesses. 

[0028] The “ultimate tensile strength” is a measurement 
also called “ultimate tensile” or “tensile at break.” In this 
test, a piece of elastomer is stretched until it breaks. The 
amount of force needed to break the material is then mea 
sured. Units are typically given in pounds per square inch 
(psi) or megapascals (MPa). Elastomers With high ultimate 
tensile properties Will be more di?icult to break by stretching 
than an elastomer With loWer values in this test. 

[0029] The “tear strength” test is performed the same Way 
as the tensile at break test except the test bar is notched on 
one side to provide a propagation point. The material is 
stretched and the amount of force at Which the test bar tears 
completely is reported. Units are typically given in psi or 
kN/m. This value describes hoW Well the elastomer resists 
tearing. 

[0030] In the “100% tensile modulus” test, the elastomer 
is stretched and the resistance to the stretching is measured 
over a range of elongation points. This is often reported as 
tensile at various percentages of the original length of 
elastomer, such as 50%, 100% and 300%. An elastomer 
might have a strong resistance to stretching initially but 
become Weaker as it elongates (called “necking”). 

[0031] “Ultimate elongation” does not measure hoW hard 
or easy the material is to stretch, but simply hoW far it Will 
stretch before it breaks. This is reported in percentage of 
original length. Some soft elastomers Will stretch to greater 
than 1000% of their original length before breaking. A soft 
elastomeric thermoplastic elastomer Will typically have a 
much higher value than a hard rigid material. 

[0032] Speci?c gravity refers to the density of the material 
after curing. 

[0033] The preferred embodiment sports balls utiliZe par 
ticular thermoplastic elastomers having a particular combi 
nation of characteristics. Speci?cally, the preferred thermo 
plastic elastomers can include one or more of styrenic block 
copolymers, thermoplastic vulcaniZates, and thermoplastic 
polyurethanes exhibiting various combinations of the noted 
characteristics. 
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[0034] Non-limiting examples of commercially available 
thermoplastic elastomers are those from GLS Corporation of 
McHenry, Ill. 

[0035] Tables 1-5, set forth beloW list representative com 
mercially available thermoplastic elastomers from GLS that 
are suitable for use in the preferred sports balls described 
herein. GLS supplies various styrenic block copolymers 
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under the designation KratonTM. GLS also supplies styrenic 
block copolymers under the designation Dyna?exTM. GLS 
also supplies styrenic block copolymers, thermoplastic vul 
caniZates, and thermoplastic polyurethanes under the desig 
nation Versa?eXTM. GLS supplies thermoplastic vulcaniZates 
under the designation VersalloyTM. And, GLS supplies ther 
moplastic polyurethanes under the designation VersollanTM. 

TABLE 1 

Preferred Styrenic Block Copolymer Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 
Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Dyna?ex ® D3202-1000-03 59 A Nat PS, HIPS 0.99 700 670 230 140 
Dyna?ex ® D3204-1000-03 82 A Nat PS, HIPS 1.01 1240 990 400 260 
Dyna?ex ® D3226-1000-03 40 A Nat PS, HIPS 0.99 580 430 270 90 
Dyna?ex ® G2701-1000-02 66 A Trans PP 0.9 1050 490 590 240 
Dyna?ex ® G2703-1000-00 58 A Trans PP 0.9 1160 310 690 180 
Dyna?ex ® G2706-1000-00 28 A Trans PP 0.89 1010 90 710 80 
Dyna?ex ® G2709-1000-00 53 A Trans PP 0.89 980 240 670 140 
Dyna?ex ® G2711-1000-00 43 A Trans PP 0.89 830 180 650 130 
Dyna?ex ® G2712-1000-02 43 A Trans PP 0.89 820 190 700 110 
Dyna?ex ® G2755-1000-00 55 A Trans PP 0.88 770 220 700 120 
Dyna?ex ® G2780-0001 84 A Trans PP PE 0.9 1200 840 370 250 
Dyna?ex ® G6703-0001 3 A Trans PP 0.9 390 20 1030 40 
Dyna?ex ® G6713-0001 13 A Trans PP 0.88 200 57 540 40 
Dyna?ex ® G6730 30 A Trans PP 0.91 740 110 530 80 
Dyna?ex ® G7410-1000-00 64 A Nat PP 0.91 700 390 420 160 
Dyna?ex ® G7431-1001-00 66 A Nat PP 0.92 1330 390 610 200 
Dyna?ex ® G7702-9001-02 37 A Black PP 1.1 600 140 480 120 
Dyna?ex ® G7736-1 37 A Nat PP 1.06 430 150 600 80 
Dyna?ex ® G7930-1001-00 30 A Nat PP 1.06 490 130 650 100 
Dyna?ex ® G7930-9001-02 30 A Black PP 1.06 400 100 640 90 
Dyna?ex ® G7940-1001-00 40 A Nat PP 1.18 450 180 450 100 
Dyna?ex ® G7940-9001-02 40 A Black PP 1.18 510 190 450 100 
Dyna?ex ® G7950-1001-00 50 A Nat PP 1.18 620 250 500 120 
Dyna?ex ® G7950-9001-02 50 A Black PP 1.18 640 250 500 130 
Dyna?ex ® G7960-1001-00 60 A Nat PP 1.18 920 310 670 140 
Dyna?ex ® G7960-9001-02 60 A Black PP 1.18 960 320 700 170 
Dyna?ex ® G7970-1001-00 70 A Nat PP 1.18 1060 380 690 160 
Dyna?ex ® G7970-9001-02 70 A Black PP 1.18 1050 410 660 160 
Dyna?ex ® G7980-1001-00 80 A Nat PP 1.18 1180 530 610 190 
Dyna?ex ® G7980-9001-02 80 A Black PP 1.18 1050 530 570 190 

[0036] 

TABLE 2 

Preferred Styrenic Block Copolymers Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 

Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Kraton ® D2104-1002-01 35 A Trans 0.92 0 0 0 0 

Kraton ® D2109-1000-02 46 A Trans PE 0.93 500 200 550 125 

Kraton ® D2109-2026-02 46 A White PE 0.93 500 200 550 125 

Kraton ® G2705Z-1000-00 57 A Trans PP 0.89 840 280 650 155 

Kraton ® G7705-1001-01 44 A Nat PP 1.2 600 200 700 100 

Kraton ® G7705-9001-01 44 A Black PP 1.2 600 200 700 100 

Kraton ® G7720-1001-01 57 A White PP 1.2 800 200 700 150 

Kraton ® G7720-9001-01 57 A Black PP 1.2 800 200 700 150 

Kraton ® G7820-1001-01 90 A Nat PP 1.14 1900 700 600 300 

Kraton ® G7820-9001-01 90 A Black PP 1.14 1900 700 600 300 
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[0037] 

TABLE 3 

Preferred Styrenic Block Copolymers, Vulcanizates, or Polyurethane 
Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 
Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Versa?ex ® CL2000X 3 A Clear 0.87 250 15 1100 50 
Versa?ex ® CL2003X 30 00 Clear 0.86 280 9 1290 40 
Versa?ex ® CL2042X 40 A Trans PP 0.89 740 160 740 120 
Versa?ex ® CL2250 50 A Clear PP 0.89 840 220 760 140 
Versa?ex ® CL30 30 A Clear PP 0.89 960 100 780 110 
Versa?ex ® CL40 43 A Clear PP 0.89 860 200 690 130 

PC ABS 
Versa?ex ® OM 1040X-1 42 A Nat PC/ABS 0.92 520 180 490 100 

PC ABS 
PC/ABS 

Versa?ex ® OM 1060X-1 60 A Nat Copolyester 0.93 520 310 410 150 
PC ABS 

Versa?ex ® OM 1060X-9 60 A Black PC/ABS 0.93 520 310 410 150 
PC ABS 

Versa?ex ® OM 1245X-1 45 A Nat PC/ABS 0.94 940 260 490 0 
Versa?ex ® OM 6065X-1 65 A Nat Nylon 1.15 480 390 210 130 
Versa?ex ® OM 6160-1 60 A Nat Nylon 1.11 470 330 360 140 
Versa?ex ® OM 6160-9 60 A Black Nylon 1.11 490 330 380 140 
Versa?ex ® OM 6175-1 75 A Nat Nylon 1.11 460 430 210 130 

PC ABS 
PC/ABS 
Copolyester 

Versa?ex ® OM 9-801N 47 A Nat PS, HIPS 1.04 610 210 750 100 
PC ABS 
PC/ABS 

Versa?ex ® OM 9-802CL 40 A Clear Copolyester 0.93 930 230 1090 140 

[0038] 

TABLE 4 

Preferred Vulcanizate Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 
Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Versalloy ® XL 9045X-1 44 A Nat PP 0.89 430 170 560 100 
Versalloy ® XL 9045X-9 44 A Black PP 0.89 430 170 560 100 
Versalloy ® XL 9055X-1 53 A Nat PP 0.89 600 200 590 120 
Versalloy ® XL 9055X-9 53 A Black PP 0.89 600 210 590 120 
Versalloy ® XL 9070X-1 69 A Nat PP 0.89 810 360 580 180 
Versalloy ® XL 9070X-9 69 A Black PP 0.89 810 360 580 180 

[0039] 

TABLE 5 

Preferred Polyurethane Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 
Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Versollan TM OM 1255NX-1 60 A Nat PC ABS PC/ABS 1.05 1200 280 700 220 

Copolyester 
PC ABS PC/ABS 

Versollan TM OM 1255NX-9 57 A Black Copolyester 1.07 1200 280 700 220 

PC ABS PC/ABS 
Versollan TM OM 1262NX-1 65 A Nat Copolyester 1.19 1840 370 640 230 

PC ABS PC/ABS 
Versollan TM OM 1262NX-9 65 A Black Copolyester 1.19 1700 400 690 250 

PC ABS PC/ABS 
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TABLE 5-continued 

Preferred Polyurethane Thermoplastic Elastomers for Use in Sports Balls 

Speci?c Ultimate 100% Ultimate Tear 
Product Family Grade Hardness Color Bonds to Gravity Tensile Modulus Elongation Strength 

Versollan TM RU 2204X-1 55 A Nat Copolyester 1800 270 690 240 
Versollan TM RU 2205X-1 65 A Nat PC PC/ABS 2000 380 710 270 

[0040] The preferred thermoplastic elastomers described 
herein can be utilized in nearly any sports ball Where 
increased grippability or frictional characteristics of an outer 
surface are desired. Preferably, the thermoplastic elastomers 
are utilized in in?atable sports balls. Non-limiting examples 
of such in?atable sports balls include basketballs, footballs, 
soccer balls, and volley balls. 

[0041] FIG. 1 illustrates a preferred embodiment basket 
ball 100. The basketball 100 comprises an in?atable carcass 
or body as knoWn in the art. Disposed along the outer surface 
110 of the carcass, is a layer of one or more of the preferred 
thermoplastic elastomers as described herein. 

[0042] FIG. 2 illustrates a preferred embodiment football 
200. The football 200 comprises an in?atable carcass or 
body as knoWn in the art. Disposed along the outer surface 
210 of the carcass, is a layer of one or more of the preferred 
thermoplastic elastomers as described herein. 

[0043] FIG. 3 illustrates a preferred embodiment soccer 
ball 300. The soccer ball 300 comprises an in?atable carcass 
or body as knoWn in the art. Disposed along the outer surface 
310 of the carcass, is a layer of one or more of the preferred 
thermoplastic elastomers as described herein. 

[0044] FIG. 4 illustrates a preferred embodiment volley 
ball 400. The football 400 comprises an in?atable carcass or 
body as knoWn in the art. Disposed along the outer surface 
410 of the carcass, is a layer of one or more of the preferred 
thermoplastic elastomers as described herein. 

[0045] A preferred embodiment football is assembled in 
the following manner. The football cover panels containing 
the thermoplastic elastomer along their outer surface are cut 
in a generally oval shape and are coupled together at their 
edges by stitches and positioned over a bladder or carcass. 
Four essentially similarly shaped, generally oval shaped 
panels are normally utilized With the panels in abutment 
along their edges. Their edges are in-turned and stitched. 
The liner is formed from a plurality of components having 
the same shape and size as the cover panels. The liner 
components are stitched to the cover panels along their 
peripheries. The edges of the panels and liner components 
are then stitched together along their edges forming seams 
and creating a football-shaped shell for receiving a pre 
molded bladder. The stitching is made While the panels and 
liner are inside out. A central extent along one seam is not 
stitched to thereby form an opening through Which the 
bladder may be inserted during fabrication. A tongue and 
tWo patches are then seWn to the panels and liner in a 
conventional manner, With the patches spanning the 
unstitched opening. The tongue is seWn to a cover panel and 
liner along a short extent o?‘set slightly from the patches. 
The panels and liner components are then turned inside out 
and the bladder is inserted. The opening is then closed by 

lacing With the tongue having an enlarged portion located 
between the bladder and the patches. The structure of the 
lacing and closure are further described in US. Pat. No. 
5,098,097, the contents of Which are incorporated herein by 
reference. A basketball, volleyball, softball, or other game 
ball of the disclosure can be assembled in a conventional 
manner. 

[0046] Pebbling or other surface features may be produced 
by techniques knoWn in the art such as by embossing. 
Alternately, or in addition, one or more cushioning layers 
can also be incorporated under or beneath the covers 
described herein. 

[0047] The exemplary embodiment has been described 
With reference to the preferred embodiments. Obviously, 
modi?cations and alterations Will occur to others upon 
reading and understanding the preceding detailed descrip 
tion. It is intended that the exemplary embodiment be 
construed as including all such modi?cations and alterations 
insofar as they come Within the scope of the appended 
claims or the equivalents thereof. 

1. An in?atable sports ball comprising: 

a carcass; and 

an outer cover layer disposed on the carcass, the outer 
layer including a thermoplastic elastomer having at 
least three properties selected from the group consisting 
of (i) a Shore A hardness of from about 2A to about 
95A, (ii) a speci?c gravity of from about 0.80 to about 
1.2, (iii) an ultimate tensile strength of from about 180 
to about 2200 psi, (iv) a tear strength of from about 30 
to about 320 psi, (v) a 100% tensile modulus strength 
from about 5 to about 1000 psi, and (vi) an ultimate 
elongation of from about 200% to about 1300%. 

2. The in?atable sports ball of claim 1 Wherein the 
thermoplastic elastomer has at least four properties selected 
from the group. 

3. The in?atable sports ball of claim 1 Wherein the 
thermoplastic elastomer has at least ?ve properties selected 
from the group. 

4. The in?atable sports ball of claim 1 Wherein the 
thermoplastic elastomer has six properties selected from the 
group. 

5. The in?atable sports ball of claim 1 Wherein the 
thermoplastic elastomer is selected from the group consist 
ing of styrenic block copolymers, thermoplastic vulcani 
zates, thermoplastic polyurethanes, and combinations 
thereof. 

6. The in?atable sports ball of claim 1 Wherein the ball is 
a basketball. 

7. The in?atable sports ball of claim 1 Wherein the ball is 
a football. 
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8. The in?atable sports ball of claim 1 wherein the ball is 
a soccer ball. 

9. The in?atable sports ball of claim 1 Wherein the ball is 
a volley ball. 

10. An in?atable sports ball comprising: 

an outer cover having an outermost layer including a 
styrenic block copolymer thermoplastic elastomer hav 
ing at least three properties selected from the group 
consisting of (i) Shore A hardness of from about 3A to 
about 90A, (ii) a speci?c gravity of from about 0.86 to 
about 1.18, (iii) an ultimate tensile strength of from 
about 200 to about 1330 psi, (iv) a tear strength of from 
about 40 to about 300 psi, (v) a 100% tensile modulus 
strength of from about 9 to about 990 psi, and (vi) an 
ultimate elongation of from about 210% to about 
1290%. 

11. The in?atable sports ball of claim 10 Wherein the 
thermoplastic elastomer has at least four properties selected 
from the group. 

12. The in?atable sports ball of claim 10 Wherein the 
thermoplastic elastomer has at least ?ve properties selected 
from the group. 

13. The in?atable sports ball of claim 10 Wherein the 
thermoplastic elastomer has six properties selected from the 
group. 

14. The in?atable sports ball of claim 10 Wherein the ball 
is a basketball. 

15. The in?atable sports ball of claim 10 Wherein the ball 
is a football. 

16. The in?atable sports ball of claim 10 Wherein the ball 
is a soccer ball. 

17. The in?atable sports ball of claim 10 Wherein the ball 
is a volley ball. 

18. An in?atable sports ball comprising: 

an outer cover having an outermost layer including a 
vulcaniZate thermoplastic elastomer having at least 
three properties selected from the group consisting of 
(i) ShoreAhardness of from about 3A to about 75A, (ii) 
a speci?c gravity of from about 0.86 to about 1.11, (iii) 
an ultimate tensile strength of from about 250 to about 
930 psi, (iv) a tear strength of from about 40 to about 
180 psi, (v) a 100% tensile modulus strength of from 
about 9 to about 430 psi, and (vi) an ultimate elongation 
of from 210% to about 1290% 

19. The in?atable sports ball of claim 18 Wherein the 
thermoplastic elastomer has at least four properties selected 
from the group. 
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20. The in?atable sports ball of claim 18 Wherein the 
thermoplastic elastomer has at least ?ve properties selected 
from the group. 

21. The in?atable sports ball of claim 18 Wherein the 
thermoplastic elastomer has six properties selected from the 
group. 

22. The in?atable sports ball of claim 18 Wherein the ball 
is a basketball. 

23. The in?atable sports ball of claim 18 Wherein the ball 
is a football. 

24. The in?atable sports ball of claim 18 Wherein the ball 
is a soccer ball. 

25. The in?atable sports ball of claim 18 Wherein the ball 
is a volley ball. 

26. An in?atable sports ball comprising: 

an outer cover having an outermost layer including a 
polyurethane thermoplastic elastomer having at least 
three properties selected from the group consisting of 
(i) Shore Ahardness of from about 3Ato about 75A, (ii) 
a speci?c gravity of from about 0.86 to about 1.19, (iii) 
an ultimate tensile strength of from about 250 to about 
2000 psi, (iv) a tear strength of from about 40 to about 
270 psi, (v) a 100% tensile modulus strength of from 
about 9 to about 430 psi, and (vi) an ultimate elongation 
of from about 210% to about 1290%. 

27. The in?atable sports ball of claim 26 Wherein the 
thermoplastic elastomer has at least four properties selected 
from the group. 

28. The in?atable sports ball of claim 26 Wherein the 
thermoplastic elastomer has at least ?ve properties selected 
from the group. 

29. The in?atable sports ball of claim 26 Wherein the 
thermoplastic elastomer has six properties selected from the 
group. 

30. The in?atable sports ball of claim 26 Wherein the ball 
is a basketball. 

31. The in?atable sports ball of claim 26 Wherein the ball 
is a football. 

32. The in?atable sports ball of claim 26 Wherein the ball 
is a soccer ball. 

33. The in?atable sports ball of claim 26 Wherein the ball 
is a volley ball. 


