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* In rubber compaositions for producing pressurized sports articles,
such as hollow core tennis balls or bladders for soccer balis, volleybalis,
basketballs or bicycle innertubes, vulcanizable natural or synthetic butyl
rubbers and combinations thereof are commonly employed. These cured

20 rubber components are fabricated with conventional rubber miliing and

26

molding methods and form products that are sufficient in some properties
but are typically deficient in either air retention or elastic properties.

Bladders, or "cores,” made from natural rubber can suffer from
deficient gas barrier performance, undesirably high rubber aging, and
undesirable rubber hysteresis attributes. Natural rubber is known to age
harden over time and suffers from high hysteresis in that the rubber does
not readily recover its pre-stretched elastic properties. Moreover, because
of the deficient gas barrier performance of natural rubber, the pressure
gradient between the pressurized inside and ambient outside, causes air to
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fromnatural rubber. Loss of air ultimately renders
these balls unsuitable for play. As a result of
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However, once & tennis ball is removed from its pressurized can, air
25  pressure loss starts and thereby softening of the ball resumes and play
consistency continues to deteriorate. As a result, tennis balls are discarded

frequently after just a few games.

An illustrative example for the difference between natural rubber and
butyl rubber biadders is observed in the sfate of the art butyl soccer balls
'30  and state of the art natural rubber soccer balls. Butyl soccer balls are far



frequently after just a few ganmes. An illustrative
exanple for the difference between natural rubber and
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Another approach is to employ gases thét permeate rubber more
slowly than air, Two such gases are nitrogen and sulfur hexafluoride.
However, each of these is expensive and cumbersome to employ. In the

. case of sulfur hexafiueride, internal pressure actually increases with time
26 due to pneumatic pumping of air molecules from the outside the ball into
~ theinside of the ball driven by the partlal pressure gradient and limited by

the relatively slow permeability of the suffur hexafluoride. (Described in US
4,340,628).

Another approacﬁ taken by some investigators to manage air
30 pressure in the tennis balls has been to insert valve into the tennis balls
where the tennis ball is pressurized at the play site, as described in
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In a second aspect, there is provided the composition

of matter as defined above, wherein said composition has

an oxygen permeability, at 25°C, not greater than about

(5.5 cm’ emfom® - s - Pa) 1072,

In a third aspect, there is provided the composition

of matter as defined above, wherein said rubber is

selected from the group consisting of palyisoprene, polybhtadiene. and
blends thereaf. LT

In a fourth aspect, there is provided the composition of matter

as defined above, wherein said polyisoprene is hatural or synthetic.
¥

In a fifth aspect, there is provided the composition of matter as
defined above, wherein gaid composition comprises at least 40 weight percent

millable polyurethane.




an oxygen perneability, at 25C, not greater than about
(5.5 cn3 cmcn2 s Pa) 10-13. In a third aspect,
there is provided the conposition of matter as
defi ned above, wherein said rubber is selected from
the group consisting of polyisoprene, polybutadiene,
and blends thereof. In a fourth aspect, there is
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wherei n said polyisoprene is natural or synthetic. In
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Disclosed is a4 composition of matter
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Polyurethane (MPU) alloyed with rubber and may be supst 9 millable

antially amorphous.

Disclosed is a composition
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wherein the mll abl e pol yurethane conprises an ether

gl ycol selected from the group consisting of

pol yt etranet hyl ene et her glycol, polyester ether

gl ycol s. and pol ypropyl ene ether glycols. A further
aspect provides the rubber is natural or synthetic
pol yi soprene, pol ybut adi en&, and bl ends thereof.
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A betler understanding of further aspects, advantages, features,
properties, and relationships of the invention will be obtainéd with the
additional detailed description and examples appended below.

BRIEF DESCRIPTION OF DRAWINGS

. Figure 1 is a graph lllustrating the dependence of oxygen
permeability as g function of percent MPU,

DETAILED DESCRIPTION OF THE INVENTION

* To help fully comprehend the scope of the inventioﬁ. definitions and
detailed descriptions are provided herein so that the meanlng of each term
will become clear. :

Polyurethanes are a class of materials which are prepared typically
by combining three classes of precursor subunits: (1) one or more long
chaln polyols; (2) one or more polyisocyanates; and (3) ohe or more chalh




extenders, short chain nol ecul es containing two or
nore active hydrogen- containing groups capabl e of
reacting with i socyanate groups. Long-chain polyols
(1) are pol yhydroxy conmpounds derived from
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t hereof. Suitabl e polyethera incéude pol yet hyl ene
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20  combined sequentially or simultanecusly in processes that are known io the

art.

Polyurethanes are conventional to the art and may be synthesized
by a number of known procedures whereby compounds of types 1, 2, and 3
are combined under coriralled conditions of temperature and mixing.
25  Polyurethanes may be substantially crystaiiine, semi-crystalline or
substantiafly amorphous according to the nature and relative proportien of
the three subunit types.

"Amaorphous” regions, equivalently known as “soft segments,” or "soft
blocks,” are contributed by the long-chain polyol (1). *Crystalling” regions,



" Anor phous" regions, equivalently known as "soft
segnments, " or "soft Dblocks," are contributed by the

| ong-chain polyol (1). "Crystalline" regions,

Repl acenent Sheet equival ently known as "hard
segnents, " or "hard bl ocks," are contributed by the
conbi nation of the polyisocyanates (2) and the
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pol yur EREH8Msynt hesi zed usi ng essentially no polar or
symmetrical _chain extenders (3). The term"nutable
pol yur et hanéhe grmisubsfangainsmoipbeitispaharetemet dospehends a

mat er i gokyufstiand AaiERAYERGbhR SSRNVPYEEINARLs deRRED by

CquLp mir,gc &_o sfir%farr] technique. Moreover, the term comprehends a
polyurethane synthesized using essentially no polar or symmetrical chain
extenders (3).

The term “miitable polyurethane” { MPU ) comprahends polyurethane
materials can be processed in conventional rubber equipment (often
25 referred to as "milling”) and MPU may be either amorphous or may have
some crystallinity in the range of about 0 — 5 wi%, as determined by DSG or
by an equivalent technigue,

Millable amorphous poiyurethanes are typically made by process
whereby a millable polyurethane (MPU) gurn is formed, subsequently
30 erosslinked, and filled with carbon, clay, sflica or similar fillers known in the
trade. MPU is generally lower in molecular weight than typical



referred to as "mlling") and MPU may be eit her

anor phous or may have sone crystallinity in the range
of about 0 - 5 Wm% as determ ned by DSC or by an
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20  Terathane®, E. |. du Pont de Nemours and Company, Wilmington, DE.) in a
reactor vessel with a diisoeyanate (2} and a short chain functions! diol (3).
The mix is polymerized to a molecular weight of about 30,000 gm/mol and
is allowed to cool and harden. Suitable, but non-imiting polyols {1} include
polyester ether glycols, polypropylene ether glycols, and any other glycol
25 thatyields millable polyurethane.

The diisocyanate (2) precursor of the MPU of the present invention is
preferably, but not fimited to, diphenylmethane diisocyanate and toluena
diisocyanate. Suitable dilsocyanates include, but are nat fimited 1o
hexanediisooyanate, timethylhexanediisocyanate, isophorone

30  diisocyanate, cyclohexane diisocyanate, biscyclohexyimethane
dilsocyanate, norbomane diisocyanale, tetramethylxylene dilsocyanate,
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| east 2- O Better air retention as well as other

desi rabl e rre_glgeratni Cﬁlﬂ’ﬂ 0 ert| e where produced from
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polyisoprene.

As used herein, the term rubber further comprehends rubber with
about 50% clay and other additives. A preferred clay is a kaolin, sold as
Suprex®. Other additives include, but are not limited to: barium sulfate as

25 adensifieation filler; silicon dioxide, zine oxide, Zine stearate, sulfur and N-
tert-butyl-2-benzothiazolesutfenamide, as curative agents; phthalate ester
process oils; diphienyl guanidine and benzathiazyl disulfide, accelerstors;
and Thanecure® ZM, a zinc chloride/MBTS complex as a cure activator.

The alloys of the present invention comprise 90 to 10% by weight of
30 MPU and 10 to 90% by weight of rubber and preferably 60 to 40% by



are not mll processable and have higher air
perneability. Furthernore, the inventive
formul ati ons, using MPU neet |ong-felt unnet needs of
the sports balls industry. The term "rubber”
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The {erm “balance of propetties,” comprehends material properties
such as strength, modulus, elongation, hardness, resilience, and glass
transition temperature that affect the playability and performance of a sports
ball, 8.9., tennis balls meet the USTA specificalions with respect I

25 deflection, rebound, air pressure, weight, and size.

Oxygen permeability was measured according to ASTM D1434 and
a specification less than (5.0 cm® emlem? -s - Pa) 107 was established
based on the benchmark established by the measurement of state of the art
tennis ball cores as measured in GP-1, GP-2, and GP-4 in examples A, C,
30 andE.



obtain a good uniformblend and then is cal endered or
processed by sone other industry standard m xing
techni que. Desired curatives, additives, and fillers
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20 The present invention is not limited to specific processes or additives.

The examples set forth below employ mettiods and additives commeonty
used in the art. Processing methods, curing and additive packages
typically used in the art for making rubber gaods are described in "Blends of
Polyurethane Rubbers with Conventional Rubbers®, Thomas L.

25  Jablonowski, Rubber Division, American Chemical Society, Paper No. 46,
Aprit 13-19, 1999, The reference describes a set of typical additives
including N330 carbon black, dibutoxyethoxyethy! adipate (DBEEA)
plasticizer, zinc stearate accelerator, stearic acid process aid, napthenit
process oil, benzothiazyl isulfide (MBTS) accelefator, MBT 2-

30 mercaptobenzothiazole éccelerator, sulfur and tetramethyl thiuram disulfide

{TMTD } accelerator.




downst ream processi ng, necessary to formtennis balls,
such as wapping the rubber balls with felt, cutting
the excess material, polishing, packing etc. before
shi pping cartons of tennis balls to custoners or
pro-shops is taught in US6030304; W95225258; and
US5558325. Pol yest er - based anofgphous pol yur et hanes
reduced gas perneabi | i Regpladditkrt @AgRr at ure dependence
nore so than did PTMEG based materials. However,

pol yest eér#mgg materials did not facilitate the

bal ance opertles suitable for tennis balls.
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or additives
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descri be ends of ~ Pol yur et hane Rubbers with
Conventional Rubbers", Thomas L. Jabl onowski, Rubber
Divi si o%hi lg' n Chem cal Society, Paper No. 46,
Apri | 39y The reference describes a set of

typical additives including N330 carbop,
di but oxyet hd¥gustwii foaprd A TEXIneSHBEA) 'prﬁ‘feasctk;‘}' @TCE‘@ zi nc
st ear at @fiRGRAETE-34 NE34§bERﬂlatﬁarﬁBIW6RMWBB\Biﬂﬂlad¢al rubber
ncoclor §oponeita fedorgley SxAeE BER Hipkian ek 88 plhChLs
sul fur &eldwt She uﬁﬁmypos:ﬁnwn@mﬁea iaBet HP Wit clpy R pther
accel er %H&iﬁves Reppaais iR HotedN@R andFMIbESs ikewise included
about 50 wi% clay and other additives. The results of permeability testing
are presented in the table below. Example alloys were made by milling
20 together the natural rubber formulations with either ACM, ME34, or MM76
formulations. The various aloys were cured and tested for permeabifity.
. Table 1 below presents the properties of the cured samples. Table 2
presents permeability values and test conditions. Permeabillity results for
conventional rubber formulations are provided as comparative exampies.
25 The data show that the novel alloys have improved gas retention with
acceptably high resilience and strength. These data were taken in the
presence of afloys comprising 50 weight% each of MPU and rubber.
However, the rafio of MPU to rubber may be varled to sult specific
applications. '




Exenpl ary enbodi nents of the present invention used
PTMEG based pol yuret hanes, Adi prene(r)'CM (ACM and
M| Il athane(r) E-34 (ME34). and a pol yester-based

pol yur et hane, M i athane(r) M6 (MW6) (Adiprene and
M1l ethane are trademarks of TSE Industries, Inc.).
These pol yurethanes are com# ned with rubbers to nake
the inventive alloys. Typically, the natural rubber
and MPU are blended in e.g. Banbury mxer along with

ddi t th
ach ebéeﬁe@?f@%@%&ﬁﬁﬁeéq@ﬂ%sd B ASEY 02249,
nat UReglliepemissiswesppongyietad irascorsiaprecuith ARTMIO2682 Tests
t y pi foalehslleysariies wepnyaiatitionm actoebhs Wil ASTM Dxanpl es

B by LA LR B AT o)

(MW6) with natural rubber conponents designated GP2
or GP4 in proportions indicated in the tables bel ow
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may be varied to suit specific applications.
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Har dness tests were conducted in accordance with ASTM
Resilience tests were conducted i n accordance
for tensile properties were

D2240.

w th ASTM D2632. Tests

conducted in accordance with ASTM D412. Perneability
tests were conducted according to ASTM D1434. Table 1
I I 100% Tensile Hardness Resi4ience Tensile Strength
Modul us Descri pti on Shaeplabelde®Sheé#tsi 50/ 50 ACM GP2
70 38 510 1692 50/50 ACM GP4 70 36 445 1620 50/50
ME34/ GP2_70 41 441 1361 50/50 ME34/GP4 68 39 445 1620

50/ 50 MW6/GP2 71 24 378 1149435Q550 MIre/ GP4 69 22
386 127 ReEpljacement  Sheetr — fabf e 270K StOXypPeEN
Exanpl e Sanplle Rel ative ®P®ssure Trans PerﬁgéEW?i st Cwygen
Thi ckneg¥™qurdi Tam . (r ekeenteRat je (219®mm(cnmmwo{wwwmw
Des s %ideg,. C_nmjcetabss B Haidy Hareds)| Qadied. |  mote
T T N e O e e el
4. 50150#&14(}&6%%ﬂ%b o/q@%U 104 bf%ug a -£aLI0”
760 96 [Sr 1. SGEOACWGP? 40 a5 25 fiiie] 52 3.0

2 50/50 ACMIGEZ 40 35 ar 60 85 54

3. SOMBOACWGRS 42 35 25 760 ] 34

4. S0/S0ACKIGRS 4z 35 ar 780 104 6.2

A G2 38 35 25 760 86 51

B GP2 35 3% 37 760 174 8.3

[+ 6P E<] 35 25 760 85 58

o GPa 43 a5 37 760 653 10.0

g SO/50 MES/CE2 40 35 25 760 81 45

6. S/s) MESAGR2 40 _.3a5 37 760 135 78

7. S0/50 MEM/GPA 49 3 25 760 85 4.8

8 50/50 MEIAGPS 40 ag a7 760 85 8.2

5 50/50 MMTSIGE2 35 28 25 750 EY 18

10 S0/50 MMTRIGP2 35 35 ar T80 64 3.2

11 SO/E0 MMTBIGPE k1] 95 25 78D 45 20

12 5050 MM7G/GP4 2 35 s | e oo 40




B GP2 38 35 37 760 174 9.3 C GP4 43 35 25 760 95 5.8
0 GP4 49 35 37 760 163 10.0 5 50150 ME34/GP2 40 35 25
760 81 4.5 6. 50(50 ME341GP2 40 36 11 37 760 136 7.8
7. ME34/0P4 40 35 25 760 65 4.0 S 50/50 ME341GP4 40
35 37 760 85 8.2 9 511/50 MW6/6P2 35 95 25 760 31
1.8 10 50150 Mwe6l GP2 35 35 37 760 64 3.2 11 50150
MWSI GP4 31 35 25 760 RegiagementfBhes0150 MW 6/ GP4 31 35
37 760 90 4.0 Repl acenent Sheet Exanples 13-24 Alloys
of MPU and GP1, a naturaleggﬁggmsﬁmrnulation i ncl udi ng
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. 200F | Noming! Oxygen
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13 20080 10 34 35 23 e 108 L]
ACM/GP1

1. A0 10 a2 85 25 760 77 35
AGMIGP1

15. 8O0 10 43 35 25 780 an 25
ACMIGP1

16, 80120 15 34 35 ] 760 as 1.7
ACMIGP

17 s 5 27 35 25 780 = 20

ACMIGP _
20 8020 18 r as b3 760 92 a5
MEB4IEPT

2i. 20580 10 a3 35 25 70 115 85
ME4/GP1

2. | 4o 10 2 35 25 760 87 42
ME3/GPE

23, 8040 10 42 35 28 760 64 a8
_MERAICH

24, 80/20 15 a2 35 2 760 59 27

MEI4IGPY ' .
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AGM GPI 15. 80/40 10 43 36 25 760 40 2.5 ACMGPl 18.
80120 15 34 35 25 750 35 1.7 ACM GP1 17. 80120 15 27
35 26 750 51 20 ACM GPI 20_ 80120 15 27 35 25 760 92
3.5 ME341GP7 21. 20180 10 33 35 25 760 115 5.5
ME3410P1 22 400 10 34 35 25 780 67 4.2 NE341GPl 23,
80/40 10 42 35 25 760 64 3.0 16 341G°I 24. 80120

e L W

15 32 36 25 760 59 27 RREFEVECCNCED 24 35 25 760 256

8.7 Exa -26 Exanpl es 25-26 were equivalent to
Exanpl egg%%??%%xcept formed into core hem spheres

and testing. at_significantl r r I i.ckn es.
Fi gure ‘f‘x?r?qqus%&fig%ge W@'@ﬁﬁ%g’faﬁ%?a%i 1I3¥?'yéxa°é&z§ ﬁ%@ i on
of i ncr eds hergisnberagtand Bsiinarat sipnificeplty gaeatesyed thigkpepsep]
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data _of Table 4 are d_ as f ' .of
concént PAETR APl sibRaRAR T Sofiuluilitl Alifhar .
35% r el foriationhiine dhta of Taliiné apepiotisd BF Rifungtiopfof MYE
var i ous ¢@lchi@for et dbilityval detBhdsddit 25-20HERER biGtve
reduction gm tq_ [ ncre%s_l n‘% MPU .con entr%.l O, .
i nfl ect "&H i}ys he permeability of the various alioys expibits @ bi-phasic,
asymptotic reduction with increasing MPU concenlration. An inflection is
10 observed in the vicinlty of 30 to 40 weight percent MPU. The curve to the
left of the inflection represents increasing cost-benefit ratios and lower cost
allays, The milling fime, required to form usable mixtures increased as a
function of MPU concentration. The milling time, in minutes, required to
form a good mixture is designated by the labels “10", "15" and "25."

Table 4
Nomingl Onygien
Example Sampka Relative Pressurne Trans. EsL Oxygen
Thicknzss | Hueidhty | Temo, | Gradiant Rate Porpaablity
1% 02 | (o’ cmtnt
Daseriofion Mis % deg.C | mmbgy | comPdsy | s-Pgj1o”
25, | 4060 ACNIGP1 139 35 26 | 760 0.0633 27
26. ) 40/80 144 T 35 25 760 0.1194 5.2
ME3&HGP1

ib
Examples 27-28
These examples and comparative examples F and G demonstrate

properties of the alloys with natural rubber GP1 in the form of a tennis ball.
The materials were made as in Examples 13-24. The alioys comprised

20  40% ACM or ME34 with 80% GP1. The results of age studies for various
properties of tennis balls are presented in Tables 5-7. Comparative
Example F represents the state of-the-art in the form of 2 premium branded
commexrcially avaliabie tennis ball designed and marketed for fennis
professionals, Comparative Example G represents a tennis ball made from

25  rubber formulation GP1.
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‘Table 7 Tennis Ball Air Pressura

Alr Pressure Change (psid)

14 days

28 days

42 days

Commercizf Tennls Ball

-1.2

2.7

GP1

-1.0

-1.8

2.8

27

40/60 ME34/GPT ALLOY

04

-13

-1.7

28

40/60 ACMIGP1 ALLOY

0.6

~14

2.1

Tennis balls made from the inveniive materials in exasmples 27 and
28 both exhibit good consistency in the balance of rebound, deflection and
air pressure attributes over time.  Destructive evaluation of core samples

16 revealed deficiencies in seam adhesion resulting in compromised air
tetention. Rebound and deflection were measured in Inches. Air pressure
was measured in pounds per square inch (psi) using a standard destructive
method described in US5558325.

Other inflated sporting goods are fabricated of these innovative

15 alloys. Simllar to tennis ball fabrication, basketballs, volieyballs, soecer
balls and the like ate made by preparing a smilled gum which is fashioned
into a pre-form, and then vulcanized in @ mold under intemnal pressure. The




F Commercial Tennis Ball -0.4 -1.5 -2.0 GGl ' -0.5 -
-1.0 -2.0 27 40/60 ME34IGP1 ALLOY -0.2 -0.6 -0.8 28
40/ 60ACM GPI ALLOY -0.1 -0.3 0.8 Table 6 Tennis Bal
Defl ecti on Defl ection Change (In) 14 days 28 days 42
days F Commercial Tennis Ball 0.012 0.016 0.006 G
GPl 0.006 0.009 0.016 27 40160 M~_34/GPl ALLOY -0.001
-0.003 -0.008 26 40/ 60ACM GPI ALLOY 0' 002 0. 002 0.000
5 Table 7 Tennis Ball Air Pressure Air Pressure Change

(pal 14 days. 28 days 42 days F Commercial Tennis Ball
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into a pmform and then vul canized in a nold under
internal pressure. The key distinction with these thin
wal led inflated balls is that an inflation nipple is
utilized. The pre-formis inflated within a holl ow
cavity during cure. The bladder is then covered with
reinforced fiber windings and ¥t a | ami nated | eat her,
synthetic |eather or rOBBEFRERFERSE. Wth all of t hese
balls, sinmilar alloys are eaPAsed. Another inflated
rubber, article, bike tire iTmner tubes, is made with
a sinmlar prifeiesleinggisn, with an inflation val ve, but
Wi thout the fiber winding or carcass covering. Another

const 1 ucleh BgPesaPt brder ;ﬂgﬁé Py %é*%eﬁn%#?@ﬁan?ﬁi
novel5 aam@@sscoawrémwb@w@a wagoptheus ailakin panughaneglioyed

bal ance ®ifh Aiswr, ki cBRpERBMNENtdiNng A driounDYY 16 iaBARBS W%
heat i ng vin@} h beneficial effect on wheel systemrolling
resistance® as well . Repl acenent Sheet CLAIMS Wat is
clainmed is: 1. A conposition of matter suitable for

form ng gashaaRiFBsiion @ mbier beadrdirgrid Ceire s, vieng daid Ng

o el dRlpodigdiERE B G S.{T%enln&;% iff, BRI Gang: i G

withru al ni ng anmount up
to about(ﬁmwwm'él éy a0 he conposi ti on of mat t er
according to Claiml, V\,her e| n said corrp05| tion has an

oxygen per abi |l it n r
(5.5 ¢ A Rigosiibn offistel peopfi WERRS Tarohlsthittinse
mat t er az;%wrea'mg cqlwr@%mﬁﬂ.@r ghypnb peleqiedsEqngthaaroug pensisting

pol yi§' et fpPReERREyIcHE ShorgiRil) pilyedtey embr g@borcdrad from
t he grou con |st|n ggﬁ pol yt et r anet hyl ene et her

gl ycol, SWy@ 5 glycols and pol ypropyl ene

et her glycols 4. The conposition of matter according

“to A ai n3. ITheaainsdition Shmatier Hitalingits Claim 1, wherein said nubber is
selected from the group consisting of polyisoprens, polybutadiene, and
20  blends thereof.

5. The composition of matter according tc Claim 4, wherein said
polyisoprene ig natural or synthetic.

25 - 8. The composition of matter according to Claim 1, wherein said
composition comprises at least 10 weight percent millable polyurethane.

7. The composition of matter according to Claim 1, wherein said
composition comprises at least 40 weight percent millable polyurethane.

8. The compositicn of matier according to Claim 1, further comprising
barium sulfate density filler, silicon dioxdde curative, phthalate ester
process oif, zinc oxide cure, sulfur curative, n-tert-butyi-2-




sel ected fromthe group consisting of polyisoprene,

pol ybut adi ene, and bl ends thereof. 5. The conposition
of matter according to Caim4, wherein said

pol yi soprene is natural or synthetic. 6. The

conposi tion of matter according,to Claim1, wherein
said conposition conpriges_ at. s 8RS 10 wei ght percent
m |l abl e pol yurethane. /% The conposition of nmatter

accor di ngpérofledbiBBultenalifte ol Ridd dishenfl %Uﬁ?(ﬁﬁs{ addBerator,
e mll able

7
conprises at .| east 40 wei ght percent’r )
pol yur et hg'ﬁﬁs.'c ZinG stepfple %?r%%%i i ﬁ“a&Y' disgificlepccglerstor. g gne
to C ai m @hlorideiMBTSrcomplaptursaatigatorbar i um sul fate density
f liter, silicon dioxide cugative. phthal ate ester

process all, zjpc oxide cure, sulfur curative, n-tert
but yl é Ré‘pl%'&’é‘ e‘ﬁ}‘Fi%‘?f"ﬁéPf?ﬁ{'rﬁioa'?@?%lﬁ“mﬁ%e

cur e ai deameipivive millablg palpirethsre sdlayed with atbber, andion@sding an

zi nc st eagade GioBp@lt 9wobaRzot hi azyl disul fide
accel erator, and zinc chloride/ MBTS conpl ex cure

activator. 9. An inflatable article of manufacture
conpri si ntp. sthiednfiaiable atikly of manfgsiunaisccaiding sbdieim 8, wherein
pol yufeet hapeeof ' b

U up o bR Bt %%#%aﬁ_ﬁﬁa&ﬁ%ﬁ@?&#@%@%
article PHdRIALHCENPR™ a8cotdPng to A aim9, wherein

said conposition has an oxygen perneability, at 25C,

not greatgr T%Q%?taﬂp%ﬁle ﬁ@n%y%r&%ﬁc&ﬂg? to e, whdaih

3.
11. The inflatable artic _ manuf.actu according to
G ai m 'S, SRR PoyeHarE FrRppe HBathpL PUr P RAC T o
an etiier gupcohsigied efpplytttrémeihyl¢restheg gigegh polyederstheng of

pol yt et r gjRbBYAng Beyfbiifhe Bn¥ClcolsPO! Yest er et her
gl ycol s, and pol ypropyl ene ether glycols. 12. The

inflatable article of manufacture according to Caim
9, wher eii2. Thaimdziahibbrdicie ofsnsefacintectcdrdiogia Caimd, whgrein

consi st i Rgy@finbBPE ¥ASARI Fftfthe group consisting of polyisoptene,
-20  polybutadiene, and blends thereof.

18. The Infistable article of manufacture according o Clalm 12, wherein
said polyisoprene Is natural or synthetic,

25  14. The inflatable aricle of manufacture according to Claim 12, wherein
said composition comprises at least 10 welght percent miilable
pelyurethane.

15. The inflatable article of manufacture aggcording to Claim 9, whereln
30  said composition comprises at [east 40 weight percent miliable
polyurethane.




pol ybut adi ene, and bl ends thereof. 13. The Infl atable
article of manufacture according to Caim 12, wherein
sai d polyisoprene Is natural or synthetic. 14. The
Inflatable article of manufacture according to Caim
12, wherein said conposition conprises at |east 10
wei ght percent m || able pol yuretihane. 15. The
inflatable article of rraﬁ%ﬁlmesh@attordi ng to daim

9, wherein, d ition co ises at |east 40
wei ght per ceﬁf}l erI%I%gEF@ #reording @ Clfimet2, further
i nfl at abl ecamprifiog karioh suﬁmﬁeaﬁtylﬁn& AIee8 Bdkiador el A Iha?ate

12, furt heéﬂerﬁmffwﬁ'oﬁ'ﬂgoﬁﬁ%ﬁ‘sﬁlm{gﬁgﬁ de&m té f I

silicon di 3@ CEP@IIVG
oil, zinc OXI e"@'ﬁ‘ll’%‘fﬁ'l‘e m: dichony] Qmﬁeﬁﬁe@wj@t&n‘z
benzot Bi aZbhasieaint sirarate dwre alde eoebEdliazy iR NRe beet@B S he

accel er at %bnﬁmgﬁ&nﬁleg&égﬁﬁgg e cure aide,
benzot hl azyl disulfide accelera and zinc

chl ori de/ MBTS conpl ex cure activat or 17. The
i nf1 at abl d7-afb¢ isflasablfarticiens ﬁaammeaem.@ tﬁ@leﬁrﬁ gqv.:fy,gm

9, wher ei Baid ﬁl%blg :s%feét&d frorh fhe %Edug %’%IFE"Q ?I{% ggr tltstfeﬁ.eagx_d

consi |ngg ! , Inner t
18. Tée in afg‘fe article of manufacture according to
Cam9, \/\hereln said inner tube is a bi cycle i nner

tube. 109. ﬂA T&ﬁﬁﬂa&bl@ﬁ"ﬂbiegp st PEack )k;’:@g%\ﬁ% ﬁgﬁﬁm

anor phou I I a rethane" a

and an anbt bﬁﬁagbﬁﬂéﬂ’@@rﬁk%cl ay. 20. The tennis
bal | accor d| ng to Caim19, wher ein said alloy has an
oxygers pefm&aﬁhmwn r.dan. about
(5.5 cnB corfpisig Syt SR Rbdoug b Do |

C
accor di nd™ WS’ e\ ?I@![ﬂé’ wi elr ﬁn%en AVPHN Udolabout 50 wit% clay.
pol yur et hane conprises an ether glycol selected from

t he groupaC qRg kehhis B4 according to Claim 19, wherein said alloy has an

oxygen permeability, at 25°C, not greater than about (5.5 cm® emfom? « s -
20 Pa)}10™®,

21, The tennis ball according to Claim 19, wherein said millable
polyurethane comprises an ether glycol selected from the group consisting
of polytetramethylene sther glycol, polyester ether glycols, and

25  polypropylene ether glycols.

22. The tennis ball according to Claim 19, wherein said rubber is selected
from the group consisting of polyisoprene, polybutadiene, and biends
thereof,

30

23. The tennis ball according to Claim 22, wherein said polyisoprene is
natural or synthetic.




of pol ytetranethyl ene ether glycol, polyester ether

gl ycol s, and pol ypropyl ene ether glycols. 22. The
tennis ball according to Caim19, wherein said rubber
is selected fromthe group consisting of

pol yi soprene, pol ybutadi ene, and bl ends thereof. 23.
The tennis ball according to Cz@ m 22, wherein said

pol yi soprene i s nat ur aReppcesyent Skedtc. Repl acenent
Sheet 24. The tennis ball according to C aim19,
wherein said alloy conprises at |east 10 wei ght

per cent n#4.| Hisltennjsdlaly anceitding ieClalibl s, Whereihemin aBoyatnprises at
accor di ngleﬁﬁ'lmwﬂp&%ent%%@'pﬂl §éindne! | oy conprises at
| east 40 wei ght percent 'm nabl e pol yur et hane. 26. The
tennis ball according to d"aim 19, further conprising
N330 d&ar bdin Thgltenpis baﬁadcuﬁmgﬁe&lhm@eembm aglt pdyeomprises at

( DBEEA) nhﬁhd)%@%em@tgﬁla gé&g@ fafccel erator,
stearic acid proCess ald, eni c process 0|I

benzot hi azyl disuffide (MBTS) accel erator,
2- mer captasb She éenhis dalbdceor(liMBb)Claiticia| fRrtedr eﬁmprismgh\faao catish

t et r amet ek lobutthasokydiPAdib B DEERR) ASGELE" MPdearate
10 accelerator, stearic acid process ald, napthenic process oil, benzothiazyl
disuifide {MBTS) accelerator, 2-mercaptobenzothiazole (MBT) aceelerator,
sulfur and teframethyl thiuram (TMTD)disulfide accelerator.




