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=preepared i n accordance th conventional - : thods I ncl udi ng
‘phosgenation in which ghosgene is b&l_pvvn |nto th ., 4" - di hydr oxy-

_di (nononucl ear .aryl)-al Hane i je= he pr €S epea -of . n,‘aqueous 'solution of a
“Caustic alkali n® -a<golx W’ P‘ n{erchange net hod may al so
-be used wherein a 4,4'-|di- 5 “H3 hydr 0XY- di: manonucl ear aryl)-al kane
-iss.reacted with -a diestler of a carboxylic a01 d a_“ as nore fully
“described in British Patent 772, 627. ¥ ~“The * - pol ycar bonat e
preferably ymgeininfs 4 MGsdd amowcmmtgm%dm)%@atmtw&mfpx@ﬁm

~ear boni ¢ aci d:Thelfolllprisg: gxamplod disolosés rhowran dsprbied ol WI )2, 2, propane]
“and 10 Pz #idieg palisarpenpie ¢ peligsterrahips gad then fopraing -

10 wherein nis a neasure of thé nolecul ar wei ght and may
“be at hgast 10 and .up to 400. Examerr 4 The fol'l owi'ng exanpl &

di scl oses how a@n pawprttbvimld pplmdﬂybatt mephthw pherertadded with 2 by addi ng

_pol ycar bonafes & @%)sﬁ’jwm“y TR %%W‘ﬂmmﬂ‘%ﬁwnher efrom 15

an 1n
-EXAVMPLE 4 examplcle, the polycarbonate is. commercxally avaﬂable _as “Merlon” 100
parts ab drI(HﬁEMN’EF tered __Ma eurﬁumbl ed2mith , 2
parts of th@ﬂdﬁ&ﬂ%@ﬂ&@@a&e ofer  wei ght

~correspends € '_d 1| 0 t 25[err]C in
_d|chIoronrett@,ﬁ@“m',]:,’fl s#imdtdly. 8 nte %;y wg%;,nqﬁéﬁiﬂgﬂ eis
~comer@bal | yfeed walls| abltmenanssedvmxhﬁra palﬁeﬁl eatdd d@36 2l "ta_tmg a’ ejERLCN 23s a

regi st ered Wh’Fha'é}@f‘R/&M@W 9@? df $hputhigaly to giypea tpiak depdep O
until it be %f}‘%ﬁ’g&gﬁ‘rf? FyReponatermodie '
‘hl.end pol y- of 790, a tensil€ qoL: aamrba.pmmeiyature of
290[ er#pC. thrd?hghara pi:@lﬁceﬂab@esqophtdelrmatr ‘inch, and 3’ ofah@qoplrcmawg spded of 150

‘yards per nifiseé In }F@IE’W@%&CWQ uped iy progyicigg deni er
o appr oxi MEFREY T s o el The it o ﬂe)anfpz@lormr otating
heat ed 25 elonéaﬁﬁdatrﬁéaksufam.d‘yt e reedtrpesb lyexrmnnd nadman poly@sfterhﬁﬂt ed draw rolls

rotati ﬁg at leldsrwéedascmﬂeamplec The unppdifed pp. cdvinte Slesentsof aBbut 6 to

‘1 to give ) e e : Eﬁ e and ld-en t hen vvound on
o e PR o g e S 1) Yo, O

a bobbi n. Thﬁmp
of 7.9 rarrsofp@rcodienmaspreanbmlofekm ahsnle)fetaixfed [ 34 ﬂﬂ%osedrglassmrbel nsi c

‘vi scosf method (GThpr by “%9“{" B Glayduby tespig ip n._b!b"&“ng and®n
‘el ongat i gn ape AL cord o 148 e'g%:; ; S 1 B ﬁ o THo above is

= h _ o
plied 8 turns3jer. umm-:ko u&f @mpﬁﬁgge;ir:%b&med 30° '+ twisted in
Teverse direction 8 turns<per inch to form'the cord used in produm ng the
i nproved rubber structure . of this invention  Theiresulting cord *“has a

-preak strength of 62.9 | bs., a:5% modul us {lase) of 14.3, a 10%
‘modul us (| ase) of 29.0, and an el ongdt'i on at ‘break of 17.8%,
‘The resul ting pol ycarbonate nodified pol yester copd 35 i.,s identified as

‘cord sanple C. The unnodified pol yester was processed.into-: filaments 35
and a cord nade in'the exact manner described above and dentified as cord

sanpl e D. Both cord sanples C and Dweré treated with an R F/L
‘adhesive made in the sane nmanner as described for cord sanples A
.and B in Exanple . Ther rral st abi | | ty of the cord is neasured in

‘terns of percent tensile retained by the closed glass tube



40 met hod (GI) or by the air bonb nethod (AB). d ass tube testing is

done by heati ng 40 the untreated cord for 48 hours at
300[err]F. Air bonb testing is doe by heating the untreated cord
enbedded in the rubber corrpound as shown below for 2.5 hours at
350[err]F. under 80 psi air pressure. The follow ng data were obtai ned.

6. ' 1, 265,571 .

6 TABLE 2 ~ . B
Adhesive 1" 6 1,265,571 .; & i s 6
Strip % Tensilte . |estT '

Hot Static - Refained AL 2ntrol (PE cord 1300/ 3, 8/8)
(sanple D of Exanple 4) : s 100 Adhesive 1 100 AB -
2. MPE (PE plus 2% PoI year bonate - c¥rip 1300/7%3 TegHils) pans
145 107 AB Tt - (sarrpl e C of BEESHS o 4) Remined =3,
Control (PE cord 190%0%013(%%&)1 1300/ 8/8 (sanpl e D of Exanple 4)
100 GT 4 (&R&l BE;fmxuﬁp W{e)o ycar bonat ewo - - 100AB cord

1000/ 3, 10/10) - phus 29 122 GT
(sanple C of" Exarrp?e Ed(l’goo/‘;s 8//§)P°IY?’1’°M-"E (PE plus {36 Pol yca %ate
(sanple C of Exanp i cal isocyanates that may be used

are: - Pol y%t%F%%@%p‘?ﬁM@agPX&ocyanat e - "Fog Ops referred
tra

by the enar k " PAPI "
Tri phenyl net hane4trmsw§ma2% Polycarbonate Ssonetines referred to by the

2, 4-tolyl ene-di i socyanetrd 10043, 1qiGrer - trademar k " Desnodl® GIr™
preparation for which &eple C of Example 4) |

British Patent No.sl1, (B8 B bus 19 Polywbogat@ toI yl ene-diisocyanate 10

Bitolylene dii socyanatoed 1000/3, 10/10) : 107 GT
10 Di ani si di ne(sahgls®of Hremple 4) Cm Phenyl ene diisocyanate
1- alkyl - benzene- Z7Z-0i 1 Socyanat e. T-alrkKyT-benzene-Z, 5-dr'l socyana-t e

15 2, 6-di al kyl - békypien ésocyangtesiriteusy Yemestage:

1- chlorobenzene 2 ' Y, e- dllsocyanate
3, 3-di net hoxy di p%%?‘h&g%@h%%w T socyanﬁéﬁmﬁﬁd}m
1-nitrobenzene-2,4- diisocyanate = . 1- al koxy- benzene- 2, 4-di i socyanate
20 i5al ky}g}éﬁfbﬂ e‘@%%ganate somietimes 9 Pethe- di i socyammt e
1, 3-di net hyl - d et hyl ) - Eermek. nate.

Hexaydr obenzi d| ne-4, 4" -di i'socyanate B Pl@t bu;?.)gg;gsa,nate'.'

25 Pr opylaaﬁmlykpezdnducymcyanat e

Cycl ohexyl eno- 1, 23ihje .e‘é‘ : S 3,3 -di chi or o- 4, 4' -bi phenyl ene .10
di i socyanate m-Phenglend-ditbo d -tet r amet hyI ene dii socyanat e 30

Cycl ohexyl i socy ditdikyBbenzene-24-diisocyanate,
30 1-alkyl-benzene-2,5-diisocyanate - . ' -

15 2,6-dialkyl-benzene-1,4~diisocyanate : S : 15
1-chlorobenzene-2,4-diisocyanate. . :
Dicyclohexylmethane-diisocyanate =
3,3-dimethoxy diphenyl methane—4,4’-fdusocyanate
1-nitrobenzene-2,4-diisocyanate L

‘20 1-alkoxy-benzene-2,4-diisocyanate S . - 20

: 1-alkylbenzene-2,6-diisocyanate ’ _ : . )

m-Xylylene-diisocyanate - .
1,3-dimethyl-4,6-bis ﬂB—:socyanatoethyl)~benzene—dusocyanate
Hexahydrobenmdme-4,4'-dusocyanate o

25 Ethylene-diisocyanate- . _ ' : _ . 25
Propylene-1,2-diisocyanate .' : - o .
Cyclohexylene-1,2-diisocyanate - '
3,3’-dichloro-4,4’-biphenylene dusocyanate
2,3-d:methyl-te1:ramethylene diisocyanate ' '

30 Cyclohexyl isocyanate " 30
p:p’-Diphenylene diisocyanate
2-chlorotrimethylene diisocyanate
Butane-1,2,2-triisocyanate
Trimethylene diisocyanate

35 Tetramethylene diisocyanate , 35
Propylene-1,2-diisocyanate
Butylene-1,2-diisocyanate
Ethylidene diisocyanate
Phenyl isocyanate




p, p' - D phenyl ene diisocyanate 2-chl orotrinet hyl ene diisocyanate
Butane- 1,2,2-triisocyanate Tri met hyl ene diisocyanate 35
Tetranet h\LLene diisaocvanate

- 35 Propyl ene-1, 2- dllsocyanate But yl ene- 1, 2-di i socyanate
Et hyl i dene dllsocyanate Phenyl i socyanate 7

1, 265,571 7 Pol ynmet hyl ene pol yphenyl i socyanat e
identified above by the trademark "PAPI" . is also referred to as |
- pol yaryT. pol yi socyanate, and is a da®¥%nber, sonmewhat viscous

o SR B L A L,

Connecti cut, lmjﬁt EE@yanﬂtE’Mhﬂr ap disdlagedt ih @mewl @educk bed as
cont-aj_ni_ng b Ullglgs ﬂ&. AT | Haﬁn’ Connecticut, giatqd d‘.éeroseg of a
fam |y of lo sio:ronl edm

. position of bRk arﬂre&mrr'

N Brin 3 VilidOhi ANkmd Vv €r age val ue
~of 1 and mﬁaqmmmvmwm@mtms,@@,ﬁemmmzum 730, the
“formul adpel ng, s enerating compounds are ?dc.‘éﬂ"y‘ﬁ“%?fggéﬁ‘} @enerﬁtl ng

compounds ar g,ltﬁeﬁquggﬂa agﬁ;ﬁﬁmﬁdcbhmm ok Gnclude Mo ﬁf“‘v action

i_product s of mmmcy@me Plico u&glsaofrpy@mmﬁrbeﬁlgact ive 10
Wi th the i sodigdessl o Ypd tateE)P é.§526ﬁ55 lamewﬁdékiamgles odppeuwrels i ncl ude -

_:__(rjmnohydrsoxy P“mafyhmgl M%rﬂb g@;@’gﬁk&m”g rgp-eaﬁnandsgegrgh cohol s,
etai |l s of r},g,m fuuy describe JmS .10 Rt ent S

2,952, 665 andmﬁes3 B, lacts] mmpﬂemﬁht nge;_aisclosed in” Belgian : piwimry and
secondary m)ﬁﬁi,“aﬁd gg; Jastainds ppdstadfiosk TRARLY @F Utirigeee ..Wmorm ol , 15
(when p noI bIR 2 isorvablis. The Dalrri Rl of rimpisd qoTelet]

t he oot o by reacting B alichy Witk 2O Forbiog oM ot bt ped i

" Adhesi \_/es ﬂy:sb'l ﬁ::efdﬁblﬁ& @Mﬁﬁx)s)phenol ‘such: a5 resm:zddsSmaue amdiyﬂm abat | act ans,

det ai | s - of i Brfommiigny: ¢lysis cfornial M@n

. 665, 47425(mhu;'f§,‘_’df__ boiie ‘L' ide
~is known saligenin, BiYfeta- hapBthél) 2k
conposi ti onsnwmmclhadmmfwemh guaigg

i socyanat e. ? g
" made by s¢ eacgsb@gm@nthgl w
.or a - oririula nRF 6 &Ec&b : eas ;

1 €

-dg’eln mafddMMeIdetaibl ock an _
.7ockrtn “agént 20 is
] ch as urea,

suc

_ dﬁi c phenol resor ci nol-.

. Sui tabl e aI dehydes t hat ‘may - be: used in form ng a resin include

" f ormal dehyde;" ‘acrol ei n; . gl yo&%iHW‘F‘PrrFQPONH “¥ . cratonal dehyde, al dol
and benzyl al gy, socyanald itheSrBlchonRhlG 0 r&s@@fnt&ﬁﬂ pﬁefo ﬁgeéin th 25 one
_of the aforemmag%géﬂmmmym mﬁ < Maah;{’@wsg%feseﬁmﬁ%ho|

- phl or ogPici n glent organic “radicale ujn nh}'ﬁroxsdrm'aldn ghaxt gl arddipl |, 35
hydr oui.none, b eI R -1-:-;:_ 1 Lk, 1 °1 ’sd“tz‘;;f)l“ apht.hol _
ami no- phenohnxuguah@&ﬁ Jeq -and. :am ne nay: -al 50, alllr) puse re det a|I

of prepar atlen w@adawaxweememwmmmﬁamoe&mnmmwﬁ&m&z

Wien th& hydt xgg:gqr@ ritjooperted gcuungprnp. e flletes sl dormpla form a

bl ocked 30 |socy(an s?ﬁmjl so’c"-",_f,-” € ‘group. i.s. converted: to,

* ur et hane gr oup -and the: foI I OWI Ag--:-30 , 3 gener al formul a: may be used

. to express thi's:conversion: "-jpolfy 'socyanate the reaction:

- may be expressed.in terms. of""' e “fof nul a:

: ‘ nd. R represent m)no 35 .. and
':orrpounds i-nclude aliplatic,

di val ent’ orga; C;-s

~arali-: 35 c.al cohol s-such’ as ‘et hanol

~ ethanol, butdnol, ) cycl benzy
. al cohol,,, $ , ik lﬁc mi xt ures -

. thereof, embodiment of szmn &lol:lertﬁsamnas' 1s mom@um\n' 'Mz@s&g@nat e to forma

“lactam bl ocked "i socyanpat.e: '__40
uret hane group - The' follovm' g, ger AQ rray be wused to
express..this. conver si on:: :Wnerel n: R and R' are :any
~organi c radieal -havi-ng- up 08 carbon at ofE. A nvre specrflc

'roup s converted to:a



enbodi nent of a | actam bl ocked i socyanate is one involving the follow ng
reaction: 8 1, 265, 571
8 [err] wherein__when R

is the | actam above and n is 1 the product is sonetinmes commrercially
referred to as "lsonate 123P "-and is described in a bulletin dated :
Septenber 1, 1966, 5 publ i shed by The Upj ohn Conpany Pol yner Chem cal s
Di vi si on. 5. The am de Dbl ocked :

| socyanatess are made in a nmanner Slnlhaﬁiﬁw t he manner - . descri bed
above for tneamnes and the ureas. The Term isocyanate  as
used herein includes both an isocyanate or polylﬁocyan- ’ . ate per se
as well as an isocyanate geberatiw.gage-tnaio c It is preferred _to
add the isocyanate or isog g Ay, CO din 10 -
pellet formto the polyes B i jor+#H 4j)g=-pduct i on of t he

m xture into the st , d with the spi hning of the
resulting nolten nmixture into fil The solif pol yester and

nodi fier rmay be blended in a gouble. cn’e drye to forma mast er
batch which*is then fed to t -_xtr THR&r Mat eri al s may be supplied
15 separately, in the corg®dct raf i g8, t hr oat of { t he extruder.

15 The fol | ow ng Af Ho$ hew—ar——~pr oved pol yester
cord may be nade , by addi ng an® dxte to polyester chips and
then formng fil, 1t Mﬁ%ﬁ% vbove and 1 the uct is sometimes commercially
EXAMPLE 5 ( PEBPI; 0 25 “Isonate 123P" A& mzﬁgea 1@£mﬁmtembmueyt ams

t er epht hal age (Pﬁ;bhshbdtpsfhaﬂmohnmdﬂmmmh@efp@aﬁmmon ~of a polyester5

bl ocked pol yi socya pipsk F@&iﬁ‘?ﬁ et R # REIE SR ’B‘F ma‘i‘tﬁb 20
parts of the hyd NESL Bl ﬁg@ﬁ%gnanq;oqﬂa;m Qfanet hyl ene
gl ycol and aﬁﬁél&s&hs@ﬁunmgmam@ageﬂnd 9 part’s of 4 but anedi ol

bl ocked wit¥® 40 paittlsmﬂmﬂztﬁ add ﬂ!e lsowanm phensy#nagesenmgeg Plt fnat e 10
having an HCl acW %’qﬁr Tps SpTPRe 3%"’0‘11:“” f%e as
"Texi n" 192A sol gadbii ] ')ﬂdﬂaa,h YorRQNO- 25
geneous. The r esuhser fbgrch phiené @EEBP )exipdded, heﬂpaha}mbmaylﬂemd

pol yi socyantt e gparately, in the cogpyr bay %‘l"?f"“’lfg‘eFW?“s un at a tenperat urd5of
290[ err]. througf FrR sl i and. them | 828 of 150

yards per mnute to give a’si ngI e spun ypgrn haV| ng a tot aI deni er
of approxi mately 7800 The spun yE rotating heated
feed rolls nd t‘I}ea log; %ﬁaﬁ"@%ﬁ‘ Wm%%‘:’" wﬁghé%tln at a
speed whi ch®30  pargs St %ok Ghe c@ihq;s o0 Teiirs shjonl Gnt t OF

deni er of approxmmzble aﬂl)9partsdf1,4‘-b&laﬂhdb otkedOwd oannadﬂ){;hbln The
modi fi ed pol yestgl%f?1 %‘t‘% g’gygfrgow% and commercialeni er’, a
break el ongati on ‘gi | e
strength of%t233 ly%fﬁatiﬁm @ﬁﬁ iﬁ%ﬁ% %
The yarn producea & s;eedpdfpl&@lya@dstwmuqawgwem:dh;gleapd s@mdfavm mlpl les are
35  twisted i FR efl P?‘bdff@Fa ted or d used
in produci ng t hejmaB® dmw gy ﬁ §&m ent|

The resulting cokdd dhaaSwoandid: rlelegiohﬁedpolyestery@ﬁhﬁat adit9 f 7.9 gralad/t ul US

(lase) of 14.3, ml@%medma&sd@mge)vf éz4°/29m0mnawd vésppsity of .790, aetmdgat ion at

break of 17.8% ’Hﬁ%ﬁ@y{g}? fﬁ%ﬁ@%‘f’%ﬁ"&%@%ﬁ éﬂ spcygnat m)dl

fied polyesger C%&dllﬁ ,dim ﬁg] 35
pol yester was pr impro¥ed m?dberemﬁ:emdﬂth“smvémb:ﬁrmatr&ﬂmgoboﬂ Boh dfengﬂn t he
exact manner desefrﬂé?eli’ssa é\/ |( hof 143 a 109 modﬂltSl(iaﬁeeaf 2%0, ¢ @n sanpl e F.
Both cord sanpl eged PR, st ;g% t he
same manner ,As d ea{sagd)g mﬂgah AarRerQeschited [IBUVE her
stability uﬁedeécetdtsmpbd?d S rreasured i.n terms of percent tenS| | e

retai ned by the ajrBybsed 5““ F wem qgihts%f heat i ng
the untreated coffue ahg o ljﬁ'@ e relihed by the air b as shown

bel ow for 246 honirsosb te&E@[lseaoh&ﬁz heditgahe &Qe@alcmalefnbaa@&aw&ubb&twmdat a 45

obtained is |i st pend as Fhatot @el@v for 2.5 hours at 350°F. under 80 psi air pressure. The data EXAVPLE -

obtained is listed in Table 3.
6 (DTTNPE) BxamrLE 6 (DTTMPE)
The dimer of 2,4-tolylene-diisocyanate (also known by the trademark Desmodur
TT) is added in an amount of 0.1 part to 100 parts of dried polyethylene terephthalate
50 (PE) chips and mixed to form a homogeneous mixture, The resulting blend 50



The diner of 2,4-tolylene-diisocyanate (al so known by the trademark

Desnodur TT) is added in an anpunt of 0:1 part to 100 parts of
dri ed pol yethyl er ~Chi. e

honbgeneous m xture. The resulting bl end 50 9 :
1, 265, 5711 9 (DTTMPE) is

then melt spun at a tenperature of 290[err]C through a 190 hol e spin-
neret under the sanme conditions as described in Exanple 5. This yarn made

of - (DTTMPE)," s then tesgﬁgsiig the sanme nmanner as shown én Exanpl e

5 and 2_the result-; . ing d nnrtpd in Tahle 3 5 :

EXAMPLE 7 ((EE‘WPWE)thm melt spun at a temperature of 290°C. through a 190 hole spin-5 A
.. F.esor ci nol /oExgy éﬁxd@,l%diﬂmsmscﬁﬂ@@d I%Xml%? 3};@ | ‘Pfyl i socyanate
B NP oo - o - 1 ,;‘Bit mﬁé’r‘fﬁé‘?"‘“ﬁfé 1k % dSYtand 2 of the
~“United Statés Patent " 3,268,467 except that 20 parts of nethyl t
-.butyl ketope was:used in pl ace of the 20 “. - rparts-of water and

water-Free fornmal dehyde was EXAMREE BUPE) 37% f or mal de- 0 hyde
“in wat er . m&nnoﬁ 3 k ( e %qgﬁy h. Cy: tHEd havi ng a.
cmp. 10 3268467 GRPY tharl B b RS i @ pi

20 pa P el yet hyl ene
" terepht hal gees ¢fRizker ahd patervie fcanldédiyde was used irf)pldce phiiké 31)% n’bximldpr oduct

- identilfied ,é"— CaiH WP opgaiged: baging 2 m.p. 3 ocessed
e, o T B BB R T W o cr e
resul ting dadcasedap thelsfhk mirnek ) 3a’&9&ﬁ\lﬂxamplé|-50f'ﬂnsm%nuon and the .
EXAVPLE § (reulEfs dayported in Table 3 below. - - 15 A

=icapr ol actam bl ocked . pol ynet-hyl:ene polyi socyanate is added in an anount ‘of
0.1 pggt to-100 parts of drlﬂmﬂ@g{@ﬂﬁ*ﬁﬁgj ‘terephthal ate (PE) chyps and
‘mxed fo A capfolittam bibcked HOGRERNNS pllyiRBAnaelH Addel &5 Wb bnsige b1 end 1 denti fi ed
“""as (CLBPI W 100 parts dft!lttﬁémObethstlen'sgmphmlatc&PE) ohipeaud mized of 290[err] C. in
the sane ng 098 AegMina)cso o 3 1%‘ i mﬁ%"e 5. The -
resul tipng G e s, e AR AR &s@%é&*&ms 20  manner
as descri benhnnanaﬁiesdwmﬁamplﬁehecmfaaepqu&trwsm Tabl e 3. _
Each of theE (ﬁegmw ) %ﬁ/%g?@m é;ate%mﬁ in the case
of sed aybonate: _
~pol ycangonaﬁo&ed/\asr dedn aaremn of Edimple& .1°8 Nm ' y' hgrmal |y
nor e st abl ecarbmactmumhmﬁultﬁ;emgtebmed fmbree-- - porte |n TabI e 4 In a
rerun of Exanple 6, .1% of DTTMPE and 1%.of* poI y-
" carbonat e were used, the resul ts lf.el ng reported in Table 4

.~ TABLE -3 - .« --Adhesive 1
Mall ory o (3) , [¢)) o
~Strip Fat i gue “2 00 Tensi Iaﬁdhwve o Mallory Test (@
Hot Static .. g KC . Retaine Fa“gt':‘;f CO/%%;@" (PE cord sarrpl e
..F of " __Ex ‘3 1'%()0/ 3 100
100 AB " -Contrdl . (PE [ebrBRIMREF (ofor d sarrpl e~E of’ o Ex. 5
1300/ 3, . 8/ 8) Ex. 5 1300/3, 8/8)129 o 100 184 100 . 11]99 MB . 3.
“DTTMPE (Exaan ePE(\B 1300/°'3, 8/ 8) ' 102
158 107. aﬂ%ﬁfﬁw‘;‘j’gﬁ) ple4E o, RFBRLMPE (Exmpl e:7 perak
..1000/ 3, 10/ 10) ol cpd 100 06 109 AB
5. CLBPI MPE r ST , _1,00.0/ 3 10)
193 %&Bﬁ 108 Ag - 102 1557000/ 3,6, 1Qf
Tl 4. RFBPIMPE (BExample 7 cord o o
1000/3, 10/10) 100 106 109 AB

5. CLBPIMPE(ExampIeScord E S
| 1000/3 10/10) S 123 314 108 AB




10 1, 265, 571
10 TABLE 4 Test
(1) - (2) (3) 6. Control (PE + 2%

pol ycar bonat e cord 1300/3, 10/10) - 100

100 100 AB 7. DITMPE . 1% pl us 1%

pol ycar bonat e 130 _ 139 98 AB 8.

CLBPI MPE . 1% pl us 1% pol ycar bonat e 123

98 102 AB - 9. PEBPI MR % pl us S 2% %, .

pol ycar bonat¥ 149 1565’?7{12 103 AR 10

The pol yester cords used in these exanplmsienvere made by first twi sting yarn

8 or 10 turns_per inch:and then twisting t hre(e of thersTé singles 8.
5

or 10 turns per inch Test to forma cord.® The nbdified At

pol yester cord is @megdeflPen r4phecafamrounded in accordance
100 100 100. AB

with the follow ng Torruda300/3, 10/10)
Parts by Wi ght o UDTTMEE .19 Iplrlllsgredi ents _
Anmount Used May He Us’ w0 S 1. Nat ur Rubber
70 "~ 0-100 Y polewbomatg o, oo 8T Sty riahel but ad: ene-1, 3
23.5/76.5 copol yners) .cpnumm?g% plus parts - oi.l per 100 parts
SBR) . - 1% polgegrbenate 138 0 98 31048 '
1, 4- pol ybut adi ene aPH 5O 100 0-50
" Carbon Black (Relnlohg pigesdant) . 149 4016 . 103 AB25- 100

Zi nc xi de (Act+vat-er—ef—etey - ——t — 2-10
Stearic Acid (Actrhy, ﬁiter%rd@'d&e@)in these examples were mad@ by first twisting yatn 8- 3. 0
Primary Accel epoal®fursZe?incdiddhhabwstingnihee bi thesesiegles 8 or1102§ms per3ucB. 0
Pine O (Softerfeppacud, ord s embedded i rubber SStnpoynded in scropancé OO
Secondar ¥ Accelg ﬁﬁmﬁﬂ%ﬁfﬁgﬂm embedded 1n popgded b ALl £1 dd)
0 .05-1.0 10. Anti oxi dant _ ' _
. 60 .1-4 -~ 11, Sulfur (Vulcanizing aggﬁ)by Weiat' .
2.5 =~ 1.0-5.0 I n conpoundi ng N
accordance with the f dugeadiestsi on set forth Ampdyot/Bsed o nMagtbesedt ch of
ingredients 1 andW%g’_ I T tHhe carbon brack ang, m xed 10, on a
mll to a tenperature e E‘B?Elﬁer 110[err] and nay be m%xed at a ?_élr(r,geratur-e
as 10 hi ghe. aDE}SEN €778 (fyrebbdutadieielli3i Ng car bon bl ack masterbatch is
then cool ed and the re-23.5/76.5 copolpmérh(pivg 3&opBUNds ar i xed in he batch
in the order indicated 5% L0 Rgts, SB perattfré of abo O[err].
and nay be mi xed ats adeiRplidhidi@eas hi gh as 100[err L. 0—50 The

rubber structure of this'invention may be prepared by first coating a re-
15 i nf orci ng f afor iCerbos Black Reinforspgagentind t hen usi #y the ruBbelcoat ed

fabric to make 15 oﬁde%(?uq%&iJf%)structure as, 4for exanpje;n a
~be A

pneumatic tire. Thes’r&g’ﬁer Wi com™ - pounded i n the manner set -
forth above. The r el niSear Add (Achvator ofrmye)be used wit hcut =~ - 1.5—&fy

previ ous treat ment ., agd UNAer, LACSs, SRRMGMRLAP TaPs © 15 kaoyg as orey
8. Pine Oil (Softener) 10 2—50

9. Secondary Accelerator (Tetramethyl _ N o '
- thiuram disuifide) ' .10 ..05—1.0

10. Antioxidant . 60 . .14
11. Sulfur (Vulcanizing agent) 25  1.0-5.0

BRBOONO GO A

In compounding -the. rubber stock in.accordance with the formulation set forth
above, a masterbatch of ingredients 1 and 2 is made with the carbon black and mixed
10 on a mill to a temperature of about 110°C. and may be mixed at a temperature as 10
high as 140°C. The resulting carbon black masterbatch is then cooled and the re-
maining compounds are mixed into the batch in the order indicated above to a tem-
perature of about 70°C. and may be mized at a temperature as high as 100°C.
The rubber structure of this invention may be prepared by first coating a re-

15 inforcing fabric with the rubber and then using the rubber cpated fabric to make 15
any desired structure as, for example, a pneumatic tire. The rubber will be com-
pounded in the manner set forth above. The reinforcing fabric may be used without
any previous treatment, and under these conditions the fabric is known as grey cord
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11 . indicating that no treatment in the formof an adhesive conposition
has been applied to the surface of the cord. Thus, the present invention
may be used in the rranufacpure of a pneurratic tire of

conventi onal qrésent day d

gn as shom,ljsg)gnexarrpl e, in such 11
United States : :

md1catmg that no: treatment m3hc2@gn gflg adh@wgzpz&pgsgg? bzgx:}lpalgg and

810;
3,253, 638 al b~of wh [q"? present invetion iy .
rubberl zed fhbric %ﬁéne O%E gf:%% 157‘%3 g%Yglgﬁnmas s;9 ?9;%97%1’3%3;&1%1
portion super- 5 3,225812;: 3,244,215. 3,253 633 and 3,253553;85611 ofiwdlich chele

- carbon’ area of 5t he prhberized stabrisicarshss 1y, frisgidal shage actread P°m°n s“P"“" 5

- forning sidewall's e&éﬁ@r Mrge d;n ﬂﬁ’%‘%‘ %G @g “m‘ﬁlefa‘b@ad

; portien. 10

10 ¢ 10, R a%A nodi fi ed pol yester reinforcing

el enent for a Yubber sVROCTWE &L -fr.om a

. pol yéster fiber nely Rifsagei @%ﬁgﬁgﬁ;ﬁ“ﬁ‘%&gﬁﬁf W‘%ﬁ?ﬁo gpﬁi part

- to 2 parts ofanlsocyanate,(b)mpmtafzpmdf&qsay pargartt 0 2
s of a pol ycar bohatmesl ¢ooiple® i) @hiclp é:etmqmd) 1@ lms letely satisfied ‘d’ Orbltal

etal co Iex”}dn‘z”

Beps; gpEnopiy ‘hé‘f“&c% 1°$Fc§”r?§ﬁ%}§l‘y |ed 15
tal myl%’m matey ose am*?ﬁ"ﬁ“f a an ? nine corrpl exes

d 5, or
0og Kstabrlltyzwﬁmfom:tgdmﬁmaem ding to &laim 1, in which the polyester in the mix-

1173 29) thermoplastic flingar m P"b@g‘
or (d) any Htg reinforcing: e‘iement aggh o{em!gr 1 orts claim gle mWanag 20

b
nforcing el T R B oo grtoleramrs Whivth b BloRed ¥eskdte | N
- ture is a ishesriphbaybitethan dﬂmaxnaiar tHe agprodmeri ghﬂnnpcﬁopet&eyl ene

t erej t hal at e. reaction of ethylené’ glycoz,@dlpxc acid and cin
cceordi ng to cPa m et AR ST Sty %x&@ = B
is a blocked i SOCY apgl§9dric phenols; amines, amides, lactams and resinous co

el enent accordi ng t bave mﬁveaydrogen\/\hr ch the bl ocked jsocyanate

i's 4,4"-di pheny) met han® A plemest FH"'CF ig yhich ke, p 15{' _
fromthe XJ l)fmm "q‘ﬁ e lsraepﬁ%éﬂﬁ“gg %‘f“ﬁ @%"ﬂﬂ fong p| c ac?%

and “1;4-but anedi ol . 7. A remforcmg element actbrding to_claim 6, 51 wﬁdrﬂxbrpsmﬂ,bm ®laement
accordr ng to cl ai m Bolyejter oftprtohic adidhand bisy ﬁa!yehemé)i!&m?éed 25

~with a blocki gg agen mteﬁ?ﬂm’@ﬁmtﬁﬁﬁﬁ “W o Eas Ll poly- 5

()

m)nOhY-dr I'C an 9. A ‘reinforcing element accord rdcbdidg '8 which The B&al
am des, |actans and cinplek i) the nifbp @&Sd domples of i, W, Of, Mil) F€ ICo, N1, Cu, Zr, Nb, Mo,
have an active hydr 3g&u, Rb, Pd, Ag, Hf, Ta, W, Re, Os, Ir, Pt, Au, Th or Pa, rei nforcing

40

el enent accor djng tQ"Pﬁ‘% ; ‘.1 gorRrding, o, FiRie %> i b mem complex is

30 car bonate B m%ﬁr&&ﬁa Ieﬁmalta&%mgwsnywdmg% (iHTih@-formofanre

4, 4' - di hydr oxy- di (rrmm)nucfe_ar ) %0 aryl) - al kane.
7. Alreinforcing el erreh'% g‘aﬁ § , 199PEprising 2 yinferping elemepbicpidirmBnat e
is.a g claim bog BEG SR of car boni ¢ acid and

ydr oxyphenyl )2, 2- pro‘-p’fane. MARKS & CLERK, 8. A

cing elenent according to any eretiP @B@tsm in which the poly-
carbonate in the mxture has AgHfefr the ABPcW®t yneri zati on bet ween 10
and 400. 35 ] ment
according to any preaa"&uagt Hﬁawﬁ{sbﬁac: mcen?i'em émﬁﬂf.sndﬁ%%&h ?&‘?ﬁ
conplex in the nixture is" orrpl ex (vhichgopies\pnay erobuaipgd. Fe, Co, Ni, Cu, Zr,
Nb, Mo, % Tc, Ru, Rh, Pd, Ag, H, Ta, W Re, OCs,
lr, Pt, Au, Th or Pa. _ 10. A reinforcing

el ement accor di ng to claim; 9 "in which the netal conplex is .

40 copper di nmethyl dit hr ocar bamat e.
40 . 11. A reinforcing elenment according to
any preceding claim |ntheformof atire cord.

:12. A reinforced rubber structure, conprising a reinforcing el enent
according to any precedi ng claimbonded to

r ubber. MARKS & CLERK, ‘
Chartered Patent Agents;
Agept.sifor the Applicants: Printed for Her
Maj esf'y' s Stationery O‘flc ~by the Courier Press, Leam ngton Spa, 1972.
Publ i shed by the Patent O i c€,. 25 Sout hanpt on Bui | di ngs, London _VC2A LAY,

from




11 1, 265, 571 I ndi cating
that no treatnment in the formof an adhesive conposition has been applied
to the surface of the cord. Thus, the present invention nay be used in the —

. in whlchthe

manuf act ure of a pneumatic tire of conventional present day design
as shown, for exanple, in such United States Patents as 31,57, 218;
3,160, 191; 3,160,192; 3,217,778; 3,225, 810; 3,225,812; 3,244, 215;
3,253,633 and 3, 253,638 all of which.show a vul cani zed 5 rubberi zed
fabric earcass of gemerally toroidal shape having a tread portion super- 5
i mposdl and bonded, to the carbonld$%4l of the carcass and plies a

rubberized. f g thatnotreaunentfﬂﬁmf&& oF lafl QUURdive orfpobiBiiial Beek Bypiied he tread over
t he -car cassgptie mspmepreslﬁmvennonmaybedﬁdﬁiﬂ'ﬂﬁ\@aﬁﬁmum IS -

© 10 AL ofapnelmlatw’\tmmﬂpcﬁw n%cﬂrﬂ;@s | SprrxaTRleA <X or a rubber
structure, Yaid ts a5 3,157,201 % ‘@g%w%ofv;s zﬁpm a nmixture of
gé. 215 25363
a poI ygster 1 e ,c Ihavmg a tread)fmrﬁdil supacyanag e, (b)

.0.1 part t OimpospdhddSbofided o ﬂﬁ| dmnﬁtde arfgl. 18)igs] of izedfabricl part

of a netal bmﬁsmwwemdwrm@eméamﬁawf%ﬁ@we? BBl etely satisfied 'd
orbital 15 and whose anmoni a and am ne conpl exes have a log K stability
const apt bet wagia® wE CLEIM IS : — and 25, or (d) any conbi natlonaothereof,

the parts -beima :hgdﬁa&mgﬁdsmpeinfom epomntgorafrubber structure, vl (%ggq

sl O R S Gl A
~ the mix- m bt T B Ry TR
= pol yetgpyl enﬁl‘ﬁ\ﬁﬁﬁ @hdamirddcomplexes have a I KAtanEﬂyﬂ:B@thﬁlb%@ve&l fnmentisaccor di ng

to claim 1l ad 25| &i(d) &ymmbmduorshhdrdo%thesuuybnmw wejght per 100 parts of n t he mi xture

is a bl ockenPlYF fQ nt according to
s O R ey et e
@cchid

claim3, in
di i socypanat e agltbcdlalme&ul:mﬂnmgmwmmmwanate 20r eacti on

Te
of et hyl enemglie nhrexsa@lome(tmanateand 1, 4- but anedi ol ) 5. A
rei nfor ci ng, e| %1 ﬁg’n‘; d ‘gﬁgﬂ_"q" i Pn“g@a b lﬁﬁi&@nate i s
bl ocked 250, of ethyiend BeioR o BB el eCt ed Trom primary and
seconagry a O%ﬁﬁmfomehmd{tla&oﬁmgtoclmm 3, in whivh|thehisochahate iplblotked s, a1 nes,
-~ am des, | acwins bhd@grae@tmd@mmsW| secondgry alepholsyjyio m? dﬂcand have an
. active hydr ic phenols, amines, amidegy lacms apq, fegipqs RpLRTRAAR Al L FBS di ng to any

a’CthB

preceding c A Eeﬂxf%%enﬁeﬂﬁac@&&ﬂg m3ﬂy precedfn@ cRRM) 34 Ghicdh delRIyM Xture is a
- pol yesseer d%oﬂ@ﬂ:nfm@mmdasépelghshy ged)frothi 4 Wﬁtﬁhydmk;ea{mono’jﬁclear 30 -
caryl)-al kan%;'yl)-alkane . A, rei. nfor%l ng el egE % cording to claimsbé,

ﬂiﬁg"eg‘g ;‘;ﬁ‘;‘;gpﬂn“‘% Hdhtc acid and
})]

oI yester in
ar wei ght

@3;

"“bis(4- hydrB sp 27 #0fding t any preceding clair). in ArhicRkif RIyCi Ng el enent
. accor d#ng tarumteipm: gaseldeymmpolymmmdnbtdwm 04nd40@ 5 car bon?éte in the

" m xture has a “a d& Mo
9. Arei nfoﬁf’?? .?&‘(%Wl‘g Ir lclfla’im I'n. WhICh t he
. et al dg’rte clafin a, lﬁwmhene Al Eompld# is Cr, M, Fe,

. Co, lemcoﬂpqdmbﬂxymmpocarbamate , Pd, Ag, Hf, Ta, WR? GCs, Ir,
- Pt, Au, Th or %Am°mgdmmtm°’?egm,@“¥€fefﬁ’6¥é?iﬁgm HEhef 2% or ding to
~claim9, in \f‘% 1€ fefifordi®hiBber SRS XorlpRisifka reinfor&ig iReent according to

. di net hyI di thiy@ﬁe’aé’dhﬁl&ﬁixﬂ:ondedtombber :

40 11, Arei nforC| n% el e ..{ according to any preceding
';cIaim |ntheformof atire 12, A reinforced
' rubber structure, conprising @fo;%p
“any preceding claimbonded. to ruhhpr
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