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The present 1nvention relates to a-ol efin copol yners cont &l I'ng a east
one species of gemnally disubstituted olefin nononer and a

pol yneri zati on pr¥FSHOPAND APPARATISSHARIAIJGNING A RAFAR PASITENar |y, the
invention is directed to a pr Ocesi‘ﬂACNSDUCE copol ynerizing [err]-ol efins
and gem nal ly di substituted ol efi n"rononers in the presence of

bridged bis(arylam do) G oup 4 catal yst corrpounds and the polyners from
it. EINVENTIC]\115

I nsertion, or coordinati OF M o Yy known chem cal
reaction sequence for preparlng polyners and copol yners of
et hyl ene, a-olefins, non-conjugated di ol efins and cyclic ol efins.

I n pialrti cl ar Fiq!d)omtbmenﬁw pol yneri zat i OE with Goup 4
metal | ocene Ca}llnsi%éentlésr}/refagengyar Fevit gg r{\é\ﬁﬁgpgfnx? cafln%ﬁlce“p&lgﬂ t%Q%O%Fnon -

_m)norrers e.g., ene SucC
"1- but ene, trahsdieere clemerRNURPT Csléntene’) il &leasie Inyotor. More spemﬁcynygrﬁua Gtlesent t he

presence of Goup 4 transiti tal s having as l.igands at, |east one -
5 bound dywraﬁrewf .t%wnr?\ﬁgm{@ﬁanq WS Jorlening pnRutivg yRRbElewERr ¢ t he
uni vyl entgyc, as, for exmﬁﬂxaa@mﬁtepﬁechhﬁsabm égﬁe‘éﬂomer@ter G5 3eBiri¥ forcroOMPOUNd SO

that an activated catal yst conpound capabl e of olefin insertion
polymerization is fornmed. 25 Gem nal |y disubstituted olefin
nonomners,, suc i.sob ?@é have been thought to be largely

i ncapabl e2 of crllpetﬁnzog ia?e ‘%/"l nsertion, or coordination, nmechanisns. In

t he chapter o rln cémwwﬁcnms’mk ypplitations, kaowing Rclyeiion of thPedton in Petationad theEng.
vol . 8, p. ... (Wley |nterscience, 1988)‘#‘@? Estate nt is. nmade

that " Sfatar B idivet i RREeSY R oomanag, 1 5 o in, gyiteh
COPOkY BT eRReinW ﬁ'x&ogt HR Wit b& snergxiéasaase%donsyﬁlam@b 1obH%Dh iof tHe@6koA - In-

olefins are typically polynmerized and i) ynmerized by cationic or
car bocat | @h¢rcmotors, it is onjyonapessay 28 toow th# aeatianywisthe eoter inarelatign fo HhesHatens

known to j.l gt e the formation of carbocati ons. However, since
ethyl ene 1's not readily polynerized by cationic techniques, WO
98/ 37109 There are several prior art RPT elements such as reluctance, capacitance and magnetic

PCT/ Us9s8/ 9
Con KomneRBTS: tn agdition, i Kpoty i1 arbibes A deresr Fpechanisgt oo ek oo wity,

| nvens Or yan apncaﬁsensor to provide &E€lectfichDBignV'th Q&iﬁﬁ@&%ﬂ@&&)’m@g hyhRf1e A
copol yners vm th di substl tuted [er rL olefins are rsg%el y unknown.

5 typical gmjos gyt imethodjof nstalljng 4 shuter Aniore elgetric satards Hwt first, a phase of the
et hyl ene- {yabisk YQNEaHOPR AR afighAUR of the rotor toRRERERERIYY. | ek, LhaiRlie E of

WO 95/ 29940 descri bes et hyl enell sobutyl ene copol yneri zat1 on
concur r enplagadtdn thé eotbroshefio Ilymrhezl&td thhofsha:ft;t msualbethro;ugb atppdsefit kanded, or

bis- o " 6 RbiceiChal bt Adnrelt s ARSIy Sfitend B ALt U Wb 21
act i wat edasy splitiringewith mhyhdjuﬂtﬁent or al teperaksleyp eat hwmsﬂbehtyﬁe)r iothe rrotod he

anount prgdHced of ethyl ene-isobutyl ene copol yner was |less than 1.3
wei ght % he total polyner products. Copol ynerization of 2-

met hyl propene 'ﬁheswavé Xh@v&?bn&fwlt fakiihe Qv c&QB %Edbl&xsaia%a‘io&ﬁé ftﬂec}o‘tartxb

et hyl ene- bi s(i ndenyl ) zirconiumdi chloride when activated wth

met hyl al usligngdet mfﬁcelpmsee@rem RPT to the shafiswitheut mtsalmirggrtber rorert Tyt igfthe
A efins C , al |
Transi ti on&%e alrtl%'rre aI cs;ogégy%éﬁacfms% mﬁg{)r d{g?i%lq’%% ouf bof

Pol yreer i zaﬁgnment pﬁgﬁ raﬁit moze Gut(&”pxs esxgtgize&’emgmgent 1 &8)h. The samng problens reawf

i sobutyl ene was orted ss, t.han 2. % the only

exanpl e i PPYE Pt resgect tojhe Fhsﬂ%efo;%ssemb 5, Tpically, dutitg §¥Tg§pt§? ?lsve%@msr@eam do)
G oup 4 cahakW%siheCRNBRES 8% AbRized apax?acm@ rdtét. L WWRh 4 rotor iR ki %n@f aftl n
polymerization. U 'S patent 5,318,935 describes bridged an unbr|

bi sami do shusiemsi weuithbedenuzlpd eniress+is prto dhaywhaf gf the rotey Jibe forcqnsguired t@abesbﬂhe of

i nsertion pol ynerization of a-qlefins. The exanples illustrate
[err]-olefin copolynmers and honopol ynmers of et hyl ene, propyl ene,
1- butene, and 1-hexene. U.S. patent 4,774, 301 descri bes zirconium

cat al yst conpounds corresponding to the forrrul a Zr XR3 wherein the 25

R groups nmay include one or nore -NR 2 group, R being alkyl or aryl of up
to 12 carbon atonms. However polynerization capability for vinyl
aromati c nmononers and highly syndl ot actic poI ynmers of them are
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conprising randomy incorporated -(P-Ga- and -(P)b- sequences where P
represents a branched or linear unit derived from propylene or a -
hi gher a-olefin and G represents a 25 CHerr]-C(Rerr])(Rerr])-)
unit deriv gem nally di substituted nononer, R er rr]
bei ng P‘gog&&g%sentl ally hydrocarbyl radicals as furt hgb@gﬁlg%g bel ow.
These copol yners, and ol efin copol yners conprising one or nore

[ er r] - Cishutte} opthe phifewpyid olisaligmibe eptenamsi/crmatos oplsbyprior a2 ewans to secure the

gem nal |

oot ST 8 it RS LEIchy 07 QIR BT el "Wl "

descri pt icambésding dnd!tysitally Caie notsiogal AR rdt@tRinkloforcd Qo be applield. tcStheSﬁﬁtter ifd

08/ 651,030, filed May 21, .1996. That work teaches that ethylene was a
W98/ 37 1(§gaﬁ and, thus, cavse misalignment of the shutter.

PCT/ 9598/ 0349& isan o {,?ft %f I%resent invention E)o overcome the ab ve-described rTBroblem§ in
Jequisite conononer I subst it ut ed i n nono

appar ent |ajigsieg wendugoenting RPT elementsadfpt exanple, ithie anrob_gptt ‘Dfdhe pmsﬂnanwsnmnecessar y

to aIIowtheln or por a enm nal. | isubstl olefln
ronorer o OWAREEE RGBT i Sibsf argeldh, B Mebitinss s end, GRERRY Febbitfe e

i nventi Orﬁrﬁﬂpﬁe&éwshﬁneﬂb&hémdﬁ&sﬂﬁhnmmdwiff&hﬁitheﬁhgﬁx{bﬁtrofttﬁ'e&moﬁt hyl ene
can be used. 5 Thus with the catal yst conmpounds accordi ng
to this invention the necessity of ethylene as a |limting process
condjtion is overcome and cCORINARYOE PN INVENTIONNET ol efins
becorres possi bl e. The pol yM“E@Tﬁp’%‘VﬁE@ﬂ# one non-ethylene olefin
and the one oin rm:roedagmwnﬂtl axyemxsnlhstttmhnﬂenbnoloéfﬂm pmsnntnmwmuon,ra@hmjmers of

il oubet 1 carempieis B e it pbes it B £t LB el e ctnbioted

segment s appaar pofnidmhit Rexrr&indélihe SpERipdiie the hdfo r THeltiding 1660 bhrilir and canbe  t O
be anor phous, that |s proch ral ol efins were_not stereoreqgularly orjented

in the madeof metal o oher suitapls matenal-, Tae slagg rinerqanlse further comprisg SpsalifAds of
the :,snverkteugn -or othL5 non-annular portions At 'Eé’ﬂs@ qt B&etosﬁhbéﬁc%ﬁ'xﬁl&dés-ﬁéﬂ&? MThis

copolyners according to the i nvention additionally conprise

one or noassengby pdiwsathe @hu‘rteo ito bhs@meisofastanddlowhe shﬂa@ﬁ the mppowithast causing
with the i

i ncor por a sggngle_éolcx Vﬁlli&l%lgﬁltd c&ﬁé%?rgfaﬂgﬁ'ﬁengu n u r pOI y cE ?o”tﬂ? 3%& sefxso&e rs,

et c. nnyorbﬁxsilfgﬁmaﬁeﬁﬂxedotoxrtodmstatorassembly,a-rﬂbddl ment as a pol ynmer conprising
r andond y incorporated ethylene, [err]-olefin and/or 20 ot her

coordi nati on pol yneri zabl e nononers segnents with the gemnally

di sustituted @mmmmﬁgemEDMWMMy i ncorporated” as
used here rreans t hat yneri zed gem na di substituted

ol ef i n nonomeFIGABE fisamexpladed mryézfasmab rglyctance motor shewiag thedecatiopandyr gt

| east ess b¥anYehboditH ﬁp&@g ﬁ@s@ﬁtriﬂh i substituted ol efin nononers

in any po?sgéd)&*c asnegrrgn s? © ehfor’ Gem nal |y di substituted

ol ef i n nononerFIGURE pmmmeqtmnal Niew of aewitclorelveaped moter showing the locatipn 6f vary
accordi ng,d to pr, ace ondi tj.ons,. particularly conmonomer concentrations used
in e F‘r%frtﬁez %Btmg‘?.?f’mgan achieve levels including the | ow

| evels taught !‘mumesizsran&ﬁ:pladédwewofanemboﬁnﬂm.omreqmsaﬁrmﬁﬁdi the absence of .
conononer) to 1.3 or 2.8 nol.% and can readily exceed WO

98/ 37109

PCT/ US98/ 03499Wh11e the invention is susce(ptlble to various fm odifications and altemaF

those,  e.g., 3.0 to about 50 Ampunts of from8 to 44rm%are
exenpl ifi sntczcxﬁc embodunentSt kave b&gpshocm by wayraf mpleetprfbs dravangsvaad will be

mononer | SRR Graifiein lop LTGRO B BRI ma g SHER e e
crystal | i pelimited to the pz(rﬁn_‘.dlatlféms disblh@éw rReilteY, the invemRih GSRY doﬁer@ﬁﬁndﬂﬁi@ﬁ@ﬁﬁr ed
in accordance with the i nve%ll on. Use of the term "el astoner" or

" el ast oneFquivalents aad gliernatiyes fallowing yyithinsthe spiriband, ssepspfitheigvangion as defined by e
art, that geSphdiged@ipkymers are |argely anorphous, they do not contain a

-

I-

5|gn|f|cant anount of crystalline segnents, for exanple not nore
than 15w .% A typical description 10 of elastoneric
ethylene-[err]-olefin copolynmers with rgspect to crystallinity appears in
co- pendi ng application 08/ 5457973, filed 9/25/95, the teachings
of which are incorporated by reference for purposes of U S. patent
practice. As will be apparent to one of skill in the art,

di sruption of any polyethylene crystalline structure, can also or
additional ly be achi eved by the further incorporation of the other

coor d| nat| on poI ymeri zat| on nonomers 15 capabl e of copol ymeri zation
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single ring alicyclic diolefins, multi-ring alicyclic fused and bridged
ring diolefins and 15 cycl oal kenyl -substituted al kenes. Preferred
exanpl es are 1, 4-hexadi ene, dicyclopentadiene

5- et hyl i de bonene, vinyl cycl ohexene and 5-vinyl -

nor bonene. Vo sarlkaéy The Clerr] and higher substl chmawusszs
[err]-olefins include those containing at | east one 20 Goup 13 to 17
atom bound to a carbon atom of the substituted a-ol efin. Exanples

include allyltrinet hy%’ Aﬁﬂ%nﬂEﬁ%{l{_}IW %ﬂr‘ﬁ% Pﬁiﬂﬁﬁmmt hyl al kyl ether,
met hyl allyl T er, a I y ne. The use of

functi onal gr&ruq:meimthairiqimgorﬁ gt isfimpdrtaht tosknpw the location of thesatomintréiationsliip scope

of thel nt| nvvhe ol efi canb i nc ora ed i.n.the sanme
mnner add SRR ARy s e By R e WG BRI, Ml At ano
Bor ane R&ﬁgsarazﬁmz%cauon of thB rdtbe Ehﬁs;lﬁ ewiadh! releRfdd MofrsDh previsy Gbladdnsisp, T. C.
.Chung, et al Polym WMater. Sci v. 73, p. 463 (1995), and
t he mské{ﬁweénﬁfrﬁpmﬂlmw&cefm@%mﬁa{ ent 5,153, 282. Such
e P! s kPR SRk Al bObhe HorROldP bkt b TRk dH GH4fk £RR 1Ak

se

i nvention yners capable quent derivati zatl nﬂ%nd of
“functi onaise mﬁcarkimeatemnﬁn iahthe form of a shutter atxk optivatl samsorgr Eliet shattel i ltypidallyype

P01V | AR b AR 1 Skl B0 g opicl S5 67

PCT/ {4S98/{9gi¢fl} mounted to a ;fmnted circuit board which, in turn, is mounted to an endplate 8f the
Cyclic ol efi ns capable o copol erEI’I zation in accordance with the i nvent| on

i ncl ude mgter Jisenreferzed emhogistent the, shuftseys royndand maded plasis with feath @¥tended
cycl ohex logé! n t r
backgr oun cl)tgt?lrlrtgrn%d eang @a?&% hé e Jg‘??%gédgztib&g th%gg&%@@‘%e&ﬁ%?n
copendi ngprb)/i&s aSagnal tche O@icallsensd.7 Thé optivdl @sdvzergly thicOGgnal 31rough the ppamtedU. S.
5,324, 80 These nts are g vvel I i ncor por at ed

Pt NS Seikedidpoind R i 57 St of e o WS

Pol YHEr i zat i OIFigi®T §oWs an dxbloded view of a swncthlaﬁzcﬁﬁ&aﬁm: @hﬁﬁﬂfg&nfeﬁbodxhem
preparation of the invention copolyners conprises contacting at

| east one°idhe prEEnJRYANHH |§humr§u5§ltprf1mvee°t9réﬁﬁr¥ aed servesddo ghedl 20y faseRg one
ol ef i ni callLypatns %wpaé.ﬁgemﬁ%&achm %faeﬁrﬁ:md%u@ﬁxmf&a%‘? “mrchmwh?aecpéd ot her

[err]-olefin optionally w one or nore additional coordination
pol yrer i ztatﬂn@néﬁbm pEthe wiotan. Higure 2 is a crose—aecabgd me@mfmmrfdrrm{shodmengofa

glrle??ﬁdpg &g&%ﬁgg}%@ﬁ}, %}gg&%% gﬂ%g%esan & kﬁ?noasho@a/& #ﬁ?’nl ng %he

acti vat edassemlilyyst conposition with the pol yrrerl zabl e nononers under

-

sui tabl e insert,ion Lnati o ol ygerization conditjons
Wt hout i nt endiBF 3 & aatplodedigey REERERBRY erpodi Bty bF e pient AR 1 B <
struct ur egmiddiment, shutﬁi(?'i'ﬂ}{){nfd £d c&ﬁtﬁﬁngﬁﬁl‘b&h&ﬂthﬁnl%%ﬁ fdd&eh diguldbove

and in the description and exanpl es bel ow, acts to allow ready

pol yrrer i zt@tthevadigkplangeof ghawtenh | The netsdedportion &fprms an opening &aéprpmblyemrﬁts

princi pal byer rbig unhmgaﬁs SRARRAGE Srbler' NG HRIAe £ AREALRR I CNt o7
and in a rranner I ctated e steric constraints of the ata yst conpound
| i gamd symterial, such as plastien dThehapticdl sensor 4 fis movmiedstoqirintddecinguitrborad Byvhlch, in

di substityuted ol efi e | k.,or ter re 25 an i serted
gen nai |y dt Beebd B ndeas Y ot e oreione Hefeord (e b e Prvidec g e Mt ).
ligand sytheaadistuplanegofl shimdrtl. OAs rmmteaqt rotdtbslﬁlfh Ritér shagry mmba@cddaﬁteeth 10
coordi'nation center of _the catal yst of an imediately subsequent

geni nal | yaltFraaiely inferypidhe bight peam Hf)‘?ﬂﬁﬁﬂtsem%fh@ cause the an?drféfé'lﬂf bagr o sgn
b
B e R s T R b R

di subst i tuf&dmotoe.fl nis 30 then not inhibited by the previously

:Drc]:.sl.? [JtSSg / ggzg S0 owr? %xnﬁr ea(§| er{)tre erre emboﬁunent of fastening mem%er § 7%% s%he

i nsert ed. pfaRAempsdihert fastéise Mambag ié dedPantiabadingdikd eittcture REAFETH: 6f a
cont ai ni ng t hose that, are essenti all y of al ternat| ng units, As an

appar ent %rg:z}rafﬂ ﬂ{drﬁsmewbemope?ﬁnedm%eﬁmh as aluminuger steel.; HS?MP’E%H gd
number of, that is essentially no, diadg, triads, etc., conprising
honnpolynerized, or sequentially polynerized, geninally di substituted
olefins. 5 For the copol ynerization of gemnally

di substituted olefins with ethylene, the preferred nolar ratio of
gemnally disubstituted olefin to ethylene is fromabout 1000:1 to

1: 1000, nore preferably from about 500:1 to 1:20, even nore preferably from
100:1 to 1: 1. The optional coordination polynerizabl e nononers for

o .



Preferred conpounds include those Goup 4 netal conmpounds having |igands

selected fromthe below |listing. [err]

-CH2 . |t ~~~~~~~~ N

5 i dged bi s(aryl am do) G oup 4 catal yst of the

i nvention n‘H?EB’ESOQI activated for polynerization cat j’%yﬁ'ﬁﬁsany
manner sufficient to allow coordination pol yneri zation. This can be

achi eved dmhodmnﬁéssnmenﬂmmw Is jteaj andihasaearsbid. dlbe earadd @k oppositely opppstdt he

ol art o of b, Al ARRRE b g bubli R385 13 Al R ofiney, o7

t he unsattightenitg 8f0fastening Membeer3. Tihe ﬁréiaﬁltd embaﬁmaﬁtdt\/ﬁktanﬁg @fenibet 3l isocene
pol ymeri zation art 6ETIISGQ:ET%b| e, those WO 98/ 37109

PCT/ US98/ famdagtured by 13
typically incliygee heihea 2mboRmente Snder a sHPPR¥BGHeo m%@% ro@d}dof'aoﬂnbiok ng,
Aani on pre- cursor conpounds that™ abstract one Z ligand so as

i oni ze t hEastening snemben 3nsdipefitscever grotiudedopertion 8 of shutter &l i @nccalm shutterildis a

count er - bal an atlble nopcoor,di nati ng_an .

A Kyl ol und B Aikpe SN wenbBOS R I S AmPR) I compresd i g TR ¢ ne

"I nvent i ondirection to ﬁmﬁgememswndsrnwm@n aﬂxsinglsuumnhmga@idﬁal of RftatidhatnoXxane
conmponent useful as at al yst actiyvator typlcally |s an ollgoneric

al um num meﬁ&r f@&ﬁfe'sem2 byhg ¢famping action useddo, gerapress Sastany isQ) n,
Whi Cly 1S Redlind ?ﬁemﬁw&m@a&eﬁ&aé&mg)ga&gmwh 1o shaﬁzwmg f}@ Is a
i near compoun n the general al unoxané fornmula R I's | ndependent

Cerr] 1'®rswna1mrootel@mqorcalﬁlaycouhhmm@mtuhémtorexs-,lmpﬁtrel, met hyl, ethyl, propyl,

butyl or pentyl and.. teger.fr t.q_ahagut
DUty O DOt BB o g o ol Sl e ST
prepared bilan¢ad.i mcan prsocbedppneaadsmm terhekVier thé nafetinl exRsEliSE mamber 3, the

al um num al kyI e {) gﬁted with water dissolved in an inert organic
sol vent, BPre atn*ayhoud ¢ balancgd,  LtoanAlsocke sppreriated Ay ears dd are pet QiR 195

hydr g4 ed FioPEVperdtide f%ﬁnﬁrlﬁﬁe &Q‘?ﬂrﬂb&- A8 shap€ bt eai'sﬁ 1 can v&y 9ARInGhSRbYEithe 1 O

yi el d an al unoxane. GCenerall'y, however prepared, the reaction of an

al umi num iventionyiAlsp, she stuctuecpf thearea ofsthe whittier they rrpvidesdherppaningdonithe shaft

| i near an y i are
preferr ed&é l?‘J‘)#l'&rt f?omog agccralﬁ%tg Iv%ﬂgc?&vgéﬂ%h@'s&b@%@ﬁ% lg%%g%eﬁ g{;ﬁ%@fg&&;

4, 665, 208gmHégdiraent5the vaﬁq@@rtSBﬂsh\ﬁtgﬂg,hnaﬁcﬂng fhe20@rued portip B4and k€eth 9 are
4,874, 734{ 4-§§'(%%§ 4 %08 463.. 4,968, 827, 5,329, 032, 5, 248, 801,

5, 235, 0g1ntegrafly piojdpdin plasuc as oneplecky3 031 ang EP 0 561 476 Al, EP 0 279 586
Bl, BP O 516 47ie &ssedublyOob®k préSenflinvention can b@%c&@lﬁﬂé&@ﬁ&@ m&fally, bg ng

|ncorporat ed by reference for_purposes of U S. patent practice.

When the BeMIUANGYT 3 combination,piBoth o An mHiemated proerss groviden Sster Eﬂﬁulﬁeﬂﬂ‘ﬁl"mb%pound

to 25 mtlg%édﬁt%taﬂrasﬁ&b@’lukat' ois from1:2000 to 1:10, nore preferably

f rom about 500 to 1:10 even nore preferably from about 1:250 to

1: 10 and nost lwragireferatd lyetiwd;mml;s clamfdiiCor ffiged in place. A clurdn® (40 vdc; 4+/- 5A)

The term t| fo Qn an| s cursor
RERARAEAAE A A ogles BRuliRor s PSRl e B RS

Coor dj nat elate) Jhe cburrent is then remded HhattekOD is slip-fit onto shaft 2 and shutter position
PCT/ US98/ 03499

transiti ofEieFERCing holgsilgaredised i align shutten to sehsond- (The Shpttsr hast%apqd&%ﬁ?%%t i on

thereby shaft2 umneﬁiatem .09/ /-1 6305Mdrh Yotdi bf RndoP 4D Thels&REALR thddendrgied!( 1 2|
Lewi s base. "Conpatib noncoordi nati ng ani ons are those V\hl ch are

not degraf®d edhe ahwtt@ryl isrvorptadreountegcloclaviss until sensor 4 fsgripgegedc G0’

bet ween t .1 d i I cat abyst, conpou and the 5

i oni zi ng, ?‘5‘?%&5# %?@b%ﬁé?ﬁ%cgﬁ%eg gg’ﬁ%@dgﬁﬁf@é‘?bﬁﬁf}? e ,’ﬁnﬁgﬁe ncﬁlagwe&iofl not
transper aﬂn?ressed to loclamumlm ?mSplib%tm Ehaft' D withiout gwmm toi'shril‘alhﬁ roftioman foee. az to
cause it or tral four ordi nat e, net al | ocene orrpo n
and a neut aFm'Bgﬂ S}PW%"WGFW@“"A]%‘BH"““ astening menB§, 38 OBFTAS AR ﬁg aNeebns
useful inpgee&r dance with this invention are those which are

conpatible, stabilize the netall ocene cation in the sense of balancing its
ionic charge in a 10 +1 state, yet retain sufficient liability to
permt displacenment by an olefinically gr acetylenically

unsat urat ed nmononer during polynerization. Additionally, the anions

useful in this invention will be large or bulky in the sense of sufficient
nol ecul ar size to partially inhibit or help to prevent
neutralization of the netallocene cation by Lewi s bases ot her than
t he pol yneri zabl e nononers that nay be present in the polynerization 15
process. Typi caI ly the ani on WI II have a nol ecul ar size of great er than or

. I B ~
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697 and EP-A-0 520 732 for anal ogous nethods. lonic catalysts for

coordi nation 25 pol yneri zati on can al so be prepared by oxidation of
the netal centers of transition netal conpounds by ani oni c
precursors ing nmetallic oxidizing groups along wt

ani on grou6§83%§®ﬂEP-A-0 495 375. The description of non- ggé&gngpsng

ani ons and precursors thereto of these docunents are simlarly

i ncor por at ed Isycan b¢ eppreiated that theipdivdual steps, as wellods the Sequenee aharegfy efcil) ce. 30
\IQIC)T/Q ?fsg;}:g%%g a phase of the windings; (2) slip-fitting a shutter onto the shaft of the rotor; (3)lsé1p-

VWhen t he figgig sofastéing maﬂb@iwara pofilonGf i sha®a] @) Alddningthe Sl i Qositich With
Bronsted acid uch as protons or protonated Lew s bases gexcludlng
wat er), @R ORUGRbERIPE feviqee B> REHEPINg or compressiRg he. stewing Member MFTbRHe v or
cati gns, sfifnch idaloirBe Ty Am theFbloR shile vARGl: uBRArBhl GbloRlor WiSRoal foree 85
.t hose of Ium magnesiumor lithiumcations, the transition netal to

acti vat orbems lapplied to the rotor exttheshutigr, ban beglterediwithoubdepanting fremethé scope ofthabout
10:1 to 1:10. nore preferably from about 5:1 to 1:5, even nore
preferabP§€FW3hrabout 2:1 to 1:2 and nmost preferably from about

©1.2:1 to 1:1. Roddowér, ﬂlbabd’vaﬁes@nﬂfonaiﬁmttexémﬁla@%iﬂbﬁdxhﬁﬁts Pt devief0d kRethod
Si nce the senlnally disubstituted olefins wll tend tq be polynerlzed 10

car bocat i@ wRY 9f exararlp antient fonpuprosesef lisitatjon nMamamamnsm@Peem@ro e

coor di natJ ROTE tg

stable car 0?%?P§R“%3§%B§Z&§§%%§P§ﬁ#ﬁ“ Gépart rp gﬁyl aB@ %ﬁ@ﬁ§¥ﬁ§drated
al kal i ne pmestzt| inmntiai k Spécificaldsa rthé pressng finvention toeyvbe usesli hsconjunction withsRPBng

enough to,libera roton from wat for |l e tris(pentafl uorophenyl)
boron,  clementss E(W‘ée’ 33”@ ﬁ%@é&?@ﬁegﬁ?‘&-m% the reaction
systemis essentially free of 15 conpounds capabl e of generating a
proton, such as water or alcohols. If trace quantities of these

conpounds are present, the preferred transition netal conpound to activator
.molar ratiois from10:1 to 1:1, nore preferably fromabout 5:1 to 1:1

even nore preferably fromabout 2:1 to 1:1 and nost preferably
fromabout 1.2:1 to 1:1 with the ratio of 1.05:1 being the npst
preferred. 20 Wien the Z ligands are not hydride,
hydrocar byl or silylhydrocarbyl, such as chloride Iigands and are

not capabl e of discrete ionizing abstraction with the ionizing
ani on pre-cursor conpounds, these Z |igands can be converted via known

al kyl ati on reactions with organonetal lic conpounds such as |ithium
or alum num hydrides or al kyls, 25 al kyl al unoxanes, Gignard
reagents, etc. See EP-A-0 500 944, EP-A -0 570 982 and EP- Al -0

612 768 for anal ogous processes describing the reaction of alkyl alun num
conpounds wi th dihalide substituted netall ocene conpounds prior to or with

the addition of activating noncoordi nating ani on precursor
conpounds. Accordingly, a preferred catalytically active Goup 4
transition nmetal catalyst conponent is a transition netal WO
98/ 37109
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cation stabilized and counter-bal anced with a non-coordi nating ani on as
derived in any of t he foregoi ng net hods. When

using ionic catalysts conprising the invention Goup 4 netal cations and 5
non- coordi nati ng anions, the total catalyst systemw /|| generally
additionally conprise one or nore scavengi ng conpounds. The term
"scavengi ng conpounds” as used in this application and its clains
is meant to include those conpounds effective for renoving pol ar
inmpurities fromthe reaction environment. The termw || also include proton
scavengers to suppress conpeting carbocationic polynerization, see the
description and 10 illustrations of WO 95/29940. Inpurities can be

i nadvertently introduced with any of the pol ynmeri zati on reaction
conponents, particularly with solvent, nononer and catal yst feed,
and adversely affect catalyst activity and stability. It can result in
decreasi ng or even elimnationcof catalytic activity, particularly
when a netal | ocene cati on- noncoordi nating anion pair is the

catal yst system The polar inpurities, or catalyst 15 poi sons i ncl ude
wat er, oxygen, netal inpurities, etc. Preferably steps are taken before
provi sion of such into the reaction vessel, for exanple by chem cal
treatment or careful separation techniques after or during the
synthesrs or preparatron of the varrous conponents but sone m nor

o, o Y ) o, 11 I 1 1 N 1 T



I ndustrial Applicabilit Low nol ecul ar wei ght
[err]-ol efin-contai ni ngr H"Mtﬂ!lt”'ﬂgﬁ“tnovm to be useful as

petrol eum product additivescd nents of adhesive and seal ant

conpositio 98/15051 And, since petroleumrefining pro treans
that can be separated by fractionation into those conprising | ower
carbon nunber conpounds (from2 to 4 carbons), fromthose 30 of

hi gher cNYHAT IS GHAIMEDIStounds (five and above), and since the |ower carbon
nunmber WD 98/ 37109

PCT/ US98/ 03499 20
conpoundg. wi | A retorposities traastilicet Ssdniblpéadipristhigand | sobutyl ene, the. ability to

i ncorporate the i sobutyl ene along with its anal ogs, 1-buytene and
2-but ene, cont BPhelgment adppteddo pemgutedon e S °faf°t°rr§a‘4mgt3¥’?‘5h?‘9“gdbsired.
See, 5T or oRXRABI fPrtiodnd3/ 24539, where isobutylene is apparently

.used as gn unreactive diluent unless a carbocationic catalyst is added with

the 5 bi Bstyrihgmemberdidantsd to he slipHfitmyerssidshaft atidrsaidipootruded porjantos .

The copol f the.ipvention wl| seful in nol ecul ar i ght
enbodi neﬁ%gg?{zi egefrggtgfa %fi’% Lo1114] 'é'\r%rricﬁ‘??gﬁt?g F?““E?%%“%‘%W%%?Pgﬁes,a’%fsﬂéf or

| ubri cat wigogtichusing torsional offitkitiohal €rce 10 de kppli¢t & a3a shiafe br SARIFRT éiéthdny to

el astoneric. 10, . Addi tional uses will arise in fields

tradi t i ofgHseymsgtignmeent of sajd shafyon said ¥ elemasng ethyl ene-[err]-olefin
copoghymers of at |east sone ethylene crystallinity, such as linear |ow
density and | ow density pol yet hyl ene copol yners of ethylene with 1 -butene,
1- hexene 2or  The rotor pogition transduceissambly aficlpiac k adenein theRET ieleinentciaa shuster
prepared from suc gl ymers by. . t hods wel |l -known in the art.
Addi ti ongfﬁerﬁ‘myfg e%“ft\%%e c?%%é? ?%%%a%g%sabdem f‘epar ed usi ng the

i nvention copolyners as replacenents for higher [err]-olefin content

copol yners repared W th netallocene catal ysts,, particularly those
descri bed" as ahagk"&ﬁg?sgergh}m%%ﬂ wherein s fayering WERAE ST COBPEERAR es.

As kpown gnmnibdieart, such copol yners can be used as base pol ymer s
that with the agdition of tackifier resins, waxes or plasticizers
constitute 20 adhesi ve conpositions useful in pressure-sensitive
adhesi ve gconpagsi L4 | &, . i i {4 . e

i ke. Sodh T otk Shilep subby ' chim 3 wherein B4 EBUNS, FORRA e om By

08/ 410, 6@npuléd dinedviy adbheitg eand 08/ 406, 832, filed 3/20/95 and their

pd

| nt er nat i onal counterparts WO 92/12212 and WD 94/ 10256, each is

i ncorporated by reference for pur poses of U S. patent practice. 25
WO 9§/ 3714)9  The shutter assembly of claim 4 wherein said fastening member further comprises a metal

PCT/ US98/ 03499, | . 21

EXAMPLES annular ring with balancing ggs.or der to illustrate the present invention, the
foll owi ng exanpl es are provided. Such are not neant to limt the
invention in any respect, but are solely provided for 5 illustration

pur poses.6. A shutter assembly foffgneelestrisymoter compriing:he pol ymer were det er mi ned by
the follow ng. t Y | | i are

wei ght aver agea sﬁm Xa {alrgqc\?/\%? lﬁﬁ‘fme&r?flébsess%? H%ar%ég’esa%k&&%%é}g\ﬂr%?%cul ar

we: gliktis (M@fﬁ#aﬂhtbh&:)g@iﬁﬁt@ﬁ&th&&hﬂ?fgﬂﬂrdt?ﬂ\éndand nunber average )

nol ecul ar wei vh re nmeasured by, Gel Per ti on Chromat.ography,

unl ess % }aﬁé‘ﬂ%é W’é@“rﬁ%@ﬁfmukel ﬁll‘g'f%i OYigft %ﬁg@&?gg@f"%ﬂ"ﬁﬁm of

Chr omat Oggaﬁp.*.huﬁl&ykm eidteiink Mefber adapted t6! ké(c{n‘:‘ersﬁiagﬂarﬁtgtgd@@ 5611651} gis’ Said SR8 1o

detector and calibrated using polystyrene stan . np wer e

run in ei saideshafyMithowt 3ie) application af torsional or edtationaltfense sufBicient fr¢ausermigyligtmentndi ng
upon t he &%aidshaf?@r’%%ﬁﬁte?m ubility using three Shodex GPC AT-80 M S
columms in’series. i's ge€ner al technique is discussed in "Liquid
Chr osmt ogr aphy of Polynmers and Rel ated Materials 11" J. Cazes
Ed., Marcel Decker, 1981,  pa 207 ich is_incorporated by reference for
purposes Of U. &€ %‘feéﬁfseﬁﬁbg'c&?‘é@mh@“g?ﬁ!" ?Qéf‘sgaéﬁe?’éét‘? €T FUEACTCOMPRPFS an
spr eadi ngaﬂﬁﬁfa?rin%la enpl oyed; however, data on generally accepted
tional

standards, e.g. Bureau of 20 St andar ds Pol yet hyl ene 1475,
denonstrated a precision with 0.1 units for Mwv Wh which was
calculated fromelution times. The nu i cal anal yses were perforned using
Expert Ease' software avail able from Waters Corporati on.

Al'l polynerizations were carried out under nitrogen using anhydrous

sol vents. 25 | sobut yl ene and 2-net hyl - 1- pentene were dried by passing
t he vapor or liquid through col ums packed with barium oxide and,
for isobutylene, condensing the gas in a bath cool ed to bel ow t he

boiling point of isobutylene (b.p.- -10[err]C). Ethylene was purchased

o ~NPN NN - o



o MY

The'reactlwgsyﬁm carried out in autoclaves between 20 M%@é C usi ng

hexane as catal yst transfer solvent and |sobuty noner
and sol vent. nononer s and sol vents are dried using conventional
dry box &ech ﬂ‘hq a‘mmgr Ssemlpiy ®f Tlairs 7gwheein agidefastening memberpfustise compiises an
procedure f.or.an. | ene/ j sobutyl ene copol ymeri zation. Exanples 2-18 30
are per fOPHEFE; §"%& Mg different types and amounts of catal yst,
activator and com)norrer These varl ations are noted for Exanples
2-18 in Table 1. ample 1 Two, 240 ng al i quots of neat

MAO wer e9-wei e sugiet assenphdy %ﬁql%m&twlwe@n @mtm mfraber further compgsesgmetd | i qui d
I sobut yl the reactor. The other aliquot of MAO was
.conbszjne ﬁlaﬁﬁ%&g{ﬂ#&%vﬁl ‘ch was dissolved into 1 ml of hexane. The
activator and catal yst were allowed to mx for 5 mnutes. This
slurry the Iaced [ eact or The reactor was

subseque Iy% H‘&iy\%‘;’t ege%'ﬁ‘?[‘fre"r"fnf’&sm%t this tenperature, ethylene
“WO 98/ 37109 ashutter havmg a protruded portion adapted to be slip-fit onto a rotor shaft; and

PCT/ US98/ 03499

was added t o ampae forfasteningssaid shufter tosaid shaft wirhous fausing; subsansipl twwaeh orgyer

h
. g st o S B of GFl 6el i  FB Bh =

was added.
The pol yumdwmsrshaﬁ.sol ved into toluene and reprecipitated into
met hanol . The product was finally dried in vacuo. Yield: 41.0 g This 5
copol ymer contained 39 nol %I B by [err]H NWR (250 Mz). Exanpl es
2-17 11. TheTORABE by &T MRHE 10 Wiheddifl Shidt AfRe TatdnirgN reMberERadigr € 1
but with substitutions as 10 listed in Table 1. WO 98/ 37109
PCT/ US98fampriyes metal. 26 [err]

15

12.  The shutter assembly of claim 11 wherein said fastening member further comprises ears.

13.  The shutter assembly of claim 10 wherein said protruded portion of said shutter is
notched.

20
14.  The shutter assembly of claim 13 wherein said shutter is further comprised of molded
plastic.

15. A method of securing a shutter to the shaft of a rotor of an ¢lectric motor comprising the
25 steps of
energizing a phase of the windings to align the rotor into position;
slip-fitting a shutter onto the shaft of said rotor;
aligning said shutter in position with an optical sensing device; and
a means for securing said shutter firmly onto said shaft without causing substantial
30 torsional or rotational force to be applied to said shutter or said shaft so as to cause misalignment
of said shutter or said shaft.
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ocess for the preparation of

ol efin copqﬁé contalnlng at | east one genlnakh¥ﬁ§ tituted
ol efin nono EE%%npr|S|ng contacting at the | east one *ﬁﬂgﬁ
di substituted ol efin nononer and one or nobre conopnoners selected

fron1thelgrouﬁﬂumn8$%bnngmémmeﬁhwﬂéngmambmgs C20 a-ol efins, optionally

wi th one or LS00 |nat| bIe nmong with a
catalyot oystdRRT clemedl 2Bl ebELAE} R B IRl EN o RAIRA®

cat al yst havagfeinided portidf) 2. The process of claim1 mhere|n t he

gem nal ly disubstituted ol efin nmpnomner Qne Qr. nNpre conononers

are sel ect ed ?faé‘ﬁ?‘%@eﬁpﬁﬁﬁldcfﬁﬂ%m@m?@b%f’a‘é?ﬂﬂﬁh@ﬁé relationship with frgpeettgr ] -
C[ ergl a'sﬁiﬁ@m@ﬁ&}a@ ﬁfd piekibied 2&% o%sm 'exanemusﬁ@ﬁm% plrcdsaBRNt ene,
ene. - Zometh

ept ene, al pha- thylst rene,
n or bor ne rmésecmmgdmd RPT element @uwﬁhaﬂmnhbuncﬂubos snbstantial yatatiphal o toiemaknes,
5-et hyl i gene not bor nen
ar anot hyRE pRHa oLy 3ot SR 2R o0 h o sl iR AR sSHEY Wement of
The procegid rétbr sBhfai m 1 wherein said bridged bis(arylam do) Goup 4
catal yst conmponent is derived froma conpound represented by the generic
forrrula [err] wherein: 25 Mis Zr, Hf or

, prefgrab s - 27A
G or®) 275 e ejorRoskion asluce; sseebly of oy 16 wheren s RET clementisa
gr oups orshutter. G oup 15 anal ogs thereof, said substitution
bei ng essentially hydr ocar byl , preferably being a radical
sel ected from hydrocarbyl, silyl- hydr ocar byl or
ger nyl - hydrocar byl having from1l to 30 carbon, silicon; or

germani um at ons, or substituted hydrocarbyl, silyl-hydrocarbyl or

ger nyl - hydrocar byl radicals wherein one or nore hydrogen atons is

repl aced by a hal ogen radical, an am do radical, a phosphido radical, an

al koxy radical, an aryloxy radical or any other radical containing a

Lewi s acidic or basic functionality; hal ogen radicals; or alkylborido

radi cal s; and, wherein two adjacent substituents nmay be coval ently

| inked so as to forma fused ring system Y is a bridging group
havi ng a backbone of 3-4 G oup 14-16 el enent atons form ng
6 - 7 menber netallocycle with the Goup 4 transition netal

and the two am do-Iligands, said atons being unsubstituted or

substituted with one or nore essentially hydrocarbyl group R defined

as are R err] and Rlerr], and further wherein said R group may be a an
alicyclic or aryl fused or pendent ring structure, including Goup 15

anal ogs thereof Z[err] and Zerr] are independently nonoani onic
| i gands sel ected fromthe group consi sting of hydride;
substituted or unsubstituted CJerr] to (Jerr]

hydr odar byl ; al koxi de; aryl oxi de; am de; halide or phosphide; Goup 14
organonet al | oi ds; and include |igands where two Xs together-

forman al kylidene or cyclonetal | ated hydrocarbyl or any other

di ani onic |igand; 4, The process of clains 1 or 2 wherein said

ot her coordi nation pol ynerizabl e nononers conprise at | east one nmenber of
the group consisting of (Jerr] - Cferr] [err]-olef ins, (err] and higher
substituted [err]-olefins, {err] - CJerr] cyclic olefins, or (err] -
Clerr] diolefins. - 28-

5. The process of claim 1 or 2 wherein said gem nally disubstituted

ol efin nmonomer is isobutylene or 2-nethyl-1-pentene. 6. The process
of claim4 wherein said C[err] and higher cyclic olefins, is a (err] -
Cerr] cyclic olefin, and said (err] and higher diolefins in a (Jerr]
- Cerr] diolefin. 7. The process of claiml1l or 2 wherein said

bri dged bis(aryl am do) G oup 4 catal yst conponent is a cation stabilized
and counter-bal anced with a non-coordi nating ani on. 8. The process of
claiml or 2 wherein said bridged bis(arylam do) Goup 4 catal yst conponent
has been activated with an al kyl al unoxg@ne. 9. An ol efin copol yner
conposition conprising substantially random copolynmers fromCerr] - Cerr]
[err]-olefins and gem nally di substituted ol efins. 10. The conposition
as defined in daim9 further conprising substantially random copol yners
fromdderr] - CJerr] alpha olefins and genm nally disubstituted ol efins
selected fromthe group consisting of isobutylene, 2-nethyl-I-butene,

2- nethyl-l-pentene 2 nethyl 1 hexene 2 nethyl-l-heptene



