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METHOD FOR ADDI TI ON OF ADDI TlI VES | NTO A POLYMER MELT
1. FIELD OF THE | NVENTI ON The invention pertains to
wo b@7asmeds i on of additives into a pol yner nelt PEI/USZNNG/034567
and nore particularly to the addition of additives
into a polyner nelt stream such as a pol yester
pol ynmer, by way of a slipstream 2. BACKGROUND OF THE
I NVENTI ON Pol yner s, and @ pgigicul ar, pol yester
pol yners are frequently ma<l:Te contai ning one or nore
addi ti ves dependi ng upon the desired end use of the

pol yner. For exa e | ol yester
polymer, it is c%fﬂ:ﬁ_ﬂl&mﬁﬂp@ne or nore
ulrboe1yi olrge br@z@éﬁﬂ i¥ichtioReldtes &8 ARTadtsRoavVE EkHalist system

_ reheat” of bottle preforns made fromthe pol yester o
isolaes) yMare partievleryr the gresant iovenfinrorelatgsata iagl isolator which is

conTEEef 4 ERAAE BRTIGN 3oSouldl Yo b LS e o encre

spikd durabilynloz@duci ng aids, crystallization aids, inpact
nmodi fiers, and so forth n _sone cases, these

additives are B%KGURQHNDIwOLFh-@"EdW@T@M require

2386021 ;. Picafls AR, v B bt Eadiuhd frucks have an
interrealt eowhedsiiaT iemgineofwHichrds asoupled dal aly lesestna i marssmission and a

cifterBRHHE Fe BTG PVE, 12 e o0&, WHPEIA Wahe) Joricle. T engine
exhahgté‘é}%téﬁl @hieR HdiSallydnBILass &R ekHERshpRhe! Qrca%%é‘gmiﬁ\ilﬁter and a

additives to a polyner nelt streamin a nmanner wh

“muffler i$ edtachet! liontheeenginpotouneietithe cambisiiort pranasat te edean the

exhaﬁ%} 8%%%%5@ >E<!? Egﬂtggtﬁe?rtgh\%tfs%q%o&ﬁﬁgﬁi ﬁév‘?’/ay Yoty ieﬂglsﬁe to a
desirtar pasitiog - fyblcanysail @ie addr nef afliviehitte di TIPRr 8kRASstOBystem is
solutions in | ow nol ecul ar weight carriers such as
suppeftad| yhexgaystomounts whidhi greepopitipeed katweendhe exhaust system
Ve ] I lss,
and HEPRLE P ISk 0P Ui Hn AR IHHENRHRIL 4, gn orcer to
prevér:]ritt enginbyvibm:timm_afrbng baireg atmnﬁit]ed\ﬂol fhee sar poolye thesexhaust
owever, result in adding extra col .into a i
mouRlS; ISERBPTaHE A Iexle SROTREE T elashe SHEPSREIPE metRbers fosisolate the
_ . . _ o
e R s e g AR B T, K A2eERPofe AR Rolate the
vehialeacaihaust Agstieny friohe thel diehiocle's naady, \it ishprafeaeddhat éhre isolator
. LS usyally too difficult.to neter or add in desired
includ g st oncbepler eptellRRoR THE | WENTI QN There i s now
POB0SEd Thaesividart asxiRAldt HHodits 2 idolatBrd Mafedincluded rubber
) olymer melt, preferably a polyester polyner nelt,
isolatosspvhishngre a. selids ewehesi egmaopenty pera sick thebris at least three-

auarlghe 85 3 Py IR ARAE R YRR ks COAE Pl bertures

. exterding therefhiroagh.t Theapetivres @btk tecdiee @nngoagatettmetal sfud. The

a?he di scharged pol ymer nelt streamto a slipstreamto
metaj stud ds sproyistede Withpan yeriargas headnthag. canedg frycas through the
it : S : r K
aperfifiSiih; 8 i8kforr BLE ibomuin R TRl Btho froh? the&BIEr.  The
oppoaite iendvef therstid is wgldedi tpsdrrathenvise aeboal foosithep st swsport point
. fromthe feed | ocation formng, said sljpstream The
in the, iEEleLSr toTe oI Comhanents Obig SaRUBLoRIARE neat o
with mniml anmounts of carrier fluids, and can be
punped into the slipstream polyner or fed through an
extruder into the slipstreaq1polyner.4. BRI EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a process flow
diagramillustrating a slipstream nethod for adding
additives into a polyner nelt stream Figure 2 is an
al ternative enbodinent. for illustrating a slipstream
nmet hod for adding additives and pol yners or second
additives into a polyner nelt stream 5. DETAI LED
DESCRI PTION OF THE I NVENTION It nust al so be noted
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same function as what is naned, unless expressly
excluded in the clains. It is also to be understood
WO b@/081924 ment i on of one or nore nethod steps BOBESI006/034567
preclude the presence of additional nethod steps
before or after the conbined recited steps or
|nterven|ng nmet hod steps betweent hose steps expressly
Eﬁﬂﬁéf | e9thel ESiMS for Jsal%térgtuﬁaua@ %Ié%ftor%ﬂé PFAIMGERY a spoke
onveni ent ans for 1dentifying discrete
desngacwhel‘et ispokes areclpadedrid i@nisiess antheompassigre@ntli adshear leg

desigf ek e R8CE Ragh e e HhiSSefh (' HPEGunG Bt PRHERE oocing

directidrer bstelditdméewhhare EXilz&s Ton @xpalistTzelabre exi9ibit poor
a tenperature range in a process, or of a reaction

tensilenfatigwespropertiss sfemaning diora jgw tear steengtieraperties.of hg preferred

meth Pl B 1 APl BB YT ForEFAskiod Be fhosls "2op f e

t gmna] at Urkee ptibreard puckldesigmpisrtae Lﬂlmplﬁst designebhd @s dlscussed

abovézﬂ% pfnf;@éeér?ﬂ%{] o at the y ec Ipﬁea fgg‘{)%réaw {;1,@ loads inflict

pure f@f’éﬂfﬂ bh%eeélgé‘tgHg?tc%gdé Qgﬁﬁgéftﬁﬁ% Rbﬁ’l 8ﬁ@§eWhﬂé‘tH|§‘i’s typically

03|t|on oes not at any 1 ng redi ent
the IotMest cosipdssign,ohis also tie mobt abuaweetadhednatﬁhel In order to offset

[ ti be. spl i I Th
the foiEF Eike ABblEnoE Adict Bapd Are vty ESGsfiahShRuapund the
outsideearthedelasiohfst SEbk. ik uﬂbéﬁt&g@tdﬁhw d?&@ﬂ)%cltsf hiflty torswivel
any oxidation state. By a "finished

aboutcmq)b@ng¢rdiplgﬁo pecgmeodats targe p@ﬁtﬁlpn§P t@éeiﬁncw@r the hanger.

p dﬁﬁ ' f I .
B*yc ndensa ﬁanlag[Ps pg}?(tgg#%/ﬁng? I%‘éﬂoﬁlcﬁ% ﬂfesglr%?t rﬂ?rt'% n}atenal
in combm hndtﬂ@asmrmvbe ttengile I@atjﬁ‘fgatnams taeddeSIgn vulnerable to
0Si t| on m)dd'if_i cations nm

fractufes Ins Auer sTpe @Heag ﬂ@@g@mqedlﬁfdl@ﬂlv &roperganal to
S e T, It

the IG3F 41 532!?? e @Sﬂéhgé?*ét B 3EEha el M0 pditional

requireonerit mfntmusgokmdemgaasctbiat the tnealirfg cmmeenhberrmger pin be

positiSnS Wi i feasEon Znasnt (M Brb theuplmesias Bl dedsolator
will béi 'b%&@MéQﬂoutnoﬁ ﬁ@slﬁdﬂéﬂeﬂta aFourhdeRi €BRk B! OThi®reduldSin the soft
I mL The viscosit the polyner solutions iIs

on-ceatftreratﬁ neldoeisg @gnnioyﬁag éfwsedefre@ﬂng itieel pDrpdserefiibe dgolator.

of ST e Pkt 'Sl S 2RRL2' bARY REcBygepotion

whichSg ppicainevertioar &nd diseeondary l0ading|ditdctibR WHicP R ﬁybi%ally lateral.
measured sol ution viscosity. The follow ng equatio

Whenythe: shear iagcAesighdsileaded 4 dff§| RYMARA nading fireclion the loading

meth:?c#‘ p.fﬁ%h%ar?)(l%ﬁ&ﬁ@g ng %ﬂg’tf& Vth:é“%ﬂefﬁ\F gfﬂén[?gﬁénr# f able to be

desigued aesiraplyaso25 However, pod )seeondamycleatirr@t divectiom [hflﬁ:t:g/tensile

100, L of 60% phenol and 40% 2-tetrachl or oe
comPRPSIE ltessRs AT ke BEaPTatE, far SLEliBye [ hogdanie. the

secoﬁdyrw@ ifig %Fédubﬁrwaé %b'%té Qhat i%okvv@% tme?é"ﬁniéso?)ﬁlfférr@ﬁan the

hroug a capillary t = Concentration o yner
pnmamrajeatviuclpm alsocarmnfaf/orabla/e@ndlmn 50% The intrinsic
viscosity is the [imting value at infinite dilution
of the specific viscosity of a polymer. It is defined
by the follow ng equation: hint = 1lim(hsp/C) = Hn(In
hr)/C C 0O C Owhere hint = Intrinsic viscosity hr =
Rel ative viscosity = ts/t0 isp = Specific viscosity =
hr - 1 Instrunent calibration involves triplicate
testing of a standard reference material and then
appl yi ng appropriate mat hemati cal equations to produce
the "accepted” I h.V. values. The three val ues used for
calibration shall bewithin a range of 0.010; if not,
correct problens and repeat testing of standard until
three consecutlve results within this range are

I ~ 1 " L e~ . PO Y |
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Corrected Ih.V. = Calculated Ih.V. x Calibration

Factor The intrinsic viscosity (I1tV. or hint) may be
we@gdormsmoed usi ng the Bill meyer equation as f ol POWES2006r034567

= 0.5 [e ab Corrected IhL - 1] + (0.75 x Corrected

I'h.V.) The reference for estimating intrinsic

viscosity (Billnmeyer relationship) is J. Polyner ScL,

4[0008}[) GheB@ohlifded - dReldprhent ofaslastsdefic mounts has been
conjunction with a transition netal  is nmeant the

directsd 4n SlaHOMaHE: MOUBIHWNISRCI insldega 505t eniceateroiate wivle avoiding
the urifRrABINBALRA BAURE R the BRYGHENE plERhgSt ate, and any

mcal state O Oor“as present in
t he pol ymar or &lthMIRVleIﬁTME INN/EberIONte pol ymer nelt

olHOBRT, < T WraBet Fapniah ruides e sty 90 SlBlngi sushing
whmh%se“s%d@haﬂ%d@'ﬁb ﬂ%&on&‘tﬁ@@éﬁsléﬁ %trb%ﬂﬁé’dthé%f'tﬁe bushin hing. The
ynmers, and nore preferably & yester polyners,

pol
radial d@a@mgacpaus(euslaearystrwe,se@ﬁ the plaisioraesc Mhmgtre@rdless of the

a0k 135! B0t 3 BB gBlal AP BRAIE pa cam be

indep@adetitdfom Beherafitetiohd ey raRhiag VoRishAlthaRissteietib ®ushings.
i nvent i on are disti ngw shable fromliquid crystal

pkOOI AL s Farther ipseas SEeppligpisy yafdhe rrasemainvention will become
apparbf'#3 3L | BeRAbYHeS ol h Qﬁgeﬂ%;eﬂeﬁ tnsﬁQ{ detn? should be
underb®odethrat theddetailed mlsapmbn ahd spemfxbd;a@nmlés leblle mwbatlng the

preferzpd BmbKiiSnEer BRdHYainaate IshIC arRIIB bR Ohdustration only
and a@ﬁ&ﬁﬂté?ﬁie@rtoi’ntﬁ@m&%o'd? tRe Weﬂtlbﬁ make a contai ner.

The pol yester é ntai ns repeating al kyl ene
aryl ate unlEﬂ%EFsl SC&P&’I@NI@EQ’HEMHGﬁe or

ht hal [
o "B TG ebfgR S bRk el Bote RuBaldSion ) fram the
detailéd dbsshptivhtuHeite AcopitdyHpdewisgdieseimapht hal at e,
and trimethyl ene terephthal ate. re preferred are

ébt eFigiipy teis aupeiaPeYiver ViRw @fi jana elagtemeyici tsolator in

accor@&r\c%\?/ﬁmﬂ‘??sfgse%? bﬁ‘g at |l east 80 nol e% of the

residues o erep |c acid, derivates of

t[@0dpht hxigureai i, aﬁa:pdsﬁsh@étﬂiMaE Viewli ofirthexglastonaerial isolator

?ﬂ?” vatives of naphthal ene-2,6- dicarboxylic acid, or
llustraied dn, &'?Her eof , and (ii) a hydr oxyl conponent

Si 0 :

TOORELS: PRiTe St K2 et Jie petioh JEbiosk SER S b Rirating

the inmer mewaﬁ&&jelalstcnmemmsbtamtlmmmedm ﬁagwae 1;pr ef erably

SBASE T FEtE i BTSSR e e BsRisepton usrating

the dnté%h@ﬁ@bf Fébldihbﬁrf@?(tﬁe Slasieafat lséﬁ%rqm%trét@d i Flgure 1;
pol yester pol yner. Typical l'y, polyesters such

60361 hy Fégwret Br épHa Hearapectivee viewdeofbyanr @éaﬂto:m@na otdtor in

h rbo |i.c acid as
accor@%ﬁ%@ﬁ%%ﬁgmﬁ%&%cﬁ&%h&f %ﬁea?rﬁg?ﬁ@gt’% - produce an
G[QOGW] nofFigre 6N @r cRbdsosedtional Wiew NoRtRe t BI8Btomeric isolator
ycondensed to produce the polyester. Mre than one
m”““ﬁ@ﬁﬁbﬁﬁﬂ"%@ntalnlng carboxylic acid group(s) or
derivative(s) thereof can be reacted during the
process. All the conmpounds that enter the process
cont ai ni ng carboxylic acid group(s) or derivative(s)
t hereof that becone part of said pol yester product
conprise the "carboxylic agi d conponent." The nole %
of all the conmpounds containing carboxylic acid
group(s) or derivative(s) thereof that are in the
product add up to 100. The "residues" of conpound(s)
contai ning carboxylic acid group(s) or derivative(s)
thereof that are in the said polyester product refers
to the portion of said compound(s) which remains in
the sald polyester product after sald conpound(s) 'S

e
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| east 92 nole% or at |east 96 nol e% of the residues
of terephthalic acid, derivates of terephthalic acid,
woaphobmkene- 2, 6- di carboxylic acid, derivati veBCD1S2006/034567

napht hal ene- 2, 6- di carboxylic acid, or mxtures

thereof, and (b) a hydroxyl conponent conprising at

| east 90 no!'e% or at least 92 nole% or at |east 96

m{b@ﬂ@f’ of FiglRe rﬁslbdﬁe?)eiaépe%h%{ | B @rysR! eRidMheRAolator in
more~preferably ethyl ene glycol, based on

accordanee wﬂb@rmther emb@dufaemcm‘;the pressnd Immlone nt r eS| dues

By, PREDE 187 cBloab Belbor el STH Hstopere poteor

illustratsd@igue 2ci d conponent with the hydroxyl conponent
during the preparation of the paol yester polymer i s not
r 480201t efiguee t9eisspaPemrsnastive pdewe of agaselssiaraeimdsolator in

acco@%g&élv&ﬂe%?otﬁe} éﬁ%%dﬁ'ﬁe o | ﬁé p?%ee Yrg{)e?@éb ﬁglngg}:‘em

r Qom1]ve E|gutehel oL@ amﬂre%—eéctmrabauqdvi of #we celastopmwmientsolator
. Iyester pol ymer made by the reaction wll,
ilustrg e 9”@0 ain the stated anmpunts of aromatic

dg@@iﬂoxyﬂ:lggré‘oﬁd i§ 631 seieBedfd ShdW '@m%ngb}é“s%menc isolator in

dues rivates of terephthalic acid and
accorgapiee dthaareotber amboriment efdhe presgnidevedlion; C4

S, AR B &P Setonih ViR tt Re S Al S tsotator

|||ustrHt§H fnll’éigﬁre?ﬂﬂ be present in amount of up to 40 rml e%
or up. to 20 nole% or up to 10 nole% or up to

miP@24] orFigpra d 31 isrd «rogs-peciianabnvigweot éh%uelﬁsﬂoa@r@f isolator
sy EGSRET S UAFCATTRIELS et I, BRLYTRE Ol I Fiour
12; in amounts of only up to about 8 nole% or up to 4

dditign to di aci d_conponent of, .
[ 3021 harBEre. s 2isite MeBs Ob N Srdgiand isplales i accordance
with At érhé‘r‘n%&rn?erﬁ d?'tﬁé‘?)?é@@fﬁ ifveRGbe; derivatives of
napht hal ene- 2, 6-di car boxylic acid, or m xtures
t {ed24G]f , Eigare;aﬂrﬂowﬁ |o¢0$sese|ctmabmmt ¢k thefelastomeric isolator
"msnpiefﬁﬂ598§%¥§ster_nay i nclude one or nore additiona

oxylic acid conpounds. Such additiona

m[dMT]er FiguRoXe i Rrss-08ERINMIS/iéWCOUe elastomeric isolator
nmono- car boxyl i c acid conmpounds, dicarboxylic acid

illustretaehisunigsre A6 dakemBB degtees framathe eees-segtiorillustrated in Figure
15- carboxylic acid groups. Exanples include aromatic
" dicarboxylic acids preferably having 8 to 14 carbon
at[m1 al Fighes 17 idi & 8ideoxig of anialastonedrier isblayohiavac@rdance
to 12 carbon atons, or cycloaliphatic dicarboxylic

with aqther pmepdinagn )Pfﬁla%Pﬁ%s@tﬂrB’eﬂi‘OBar bon atoms. Mbre
zﬁg‘l?]' BF@H%S i1 TBged. %%&Pﬁqa‘?%aﬁx 'ﬂ‘Fe g4 merlc isolator
useful® as n aci d conponent(s) are pht ic acl

lustriatexpimt fFigurec1&ci d, napht hal ene- 2, 6 di car boxyl ic aci d,

(o ex 1 ,4-dicarboxylic a
ﬁ@#@ﬁexgﬁsw&dc@ T “Bcperobar Biro AN 10ty anqplasiegge  golator n
accoﬂﬁn@e WitC&hSther éﬁib@dlrﬁéh'lté’frthé p@@ééht warﬁbﬁ aci d,
azel aic acid, sebacic acid, and the like, Wwth
i §8@3tihal Figurei2f) inaplaross-sectionab-dewaeb dhy | dlastaotatic isolator

exane-1 ,4- dicarboxylic acid being nost
||lustr%Pequ\yF§gﬁrge@ shoul d be understood that use of the

correspondi ng acid anhydri des, esters, and acid
chlorides of these acids is included in the term
“carboxylic acid". It is algo possible for tricarboxyl
compound branchi ng agents and conpounds with a hi gher
nunber of carboxylic acid groups to nodify the

pol yester, along with nonocarboxylic acid chain
termnators. In addition to a hydroxyl conponent
conprising ethylene glycol, the hydroxyl conponent of
the present polyester may include additional nodifier
nono-ol s, diols, or conpounds mnth a hlgher nunber of

p—
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| east 95 wt.% and nost preferably 100 wt. % based on
the weight of all thernoplastic polyners (excluding
WO 20070824 | nor gani ¢ conmpounds or particles, fiBPer/E$2006/034567
i mpact nodifiers, or other polynmers which my forma
di sconti nuous phase). It is also preferred that the
pol yester polymers do not contain any fillers, fibers,

?0 BapaciFigmeid1 & § gide Vidwlof N ¥rBtematic wol4tor I accordance
scont i nuous Ehase I n one enbodi nent, the

with apgthes smbasimephobingoresent iIB¥aRIRr recycl e pol yest er
DROSIF! | FISHR 22 8 BloskidelibnaP URAr dr! 618 Baisfdinb sotator

iIIustratedymrEIgureZa andcentrate carrying the addltlves for

on to the slipstream t his, wa
c@ﬁ\?’é é%a iSsa pPSWR?gg"? oY'eWoPE Xnﬁugﬁ'@ysmm which
mcorp@r?@@'tﬁ@ uﬁf%\fgr B adguétwsma a¢eBrddHc Wit menpn@@b»i@m\/ehnon

mer as the desired additives into

t HEEVNLQEID B GREPTION @FeTHEeBREIﬁEFHﬁEDdEMB@ENMENTShe

ge:é'ﬁlged °| \[vm%o %Sr' Iu' R f(figé] tpﬁ('?fgrrgg qmtizgé me%maq?nerely

exembl@r)aﬁﬂhﬁﬁﬁe Qﬁ’aqgllmﬂbtway" fiteRd¥@$d Bmitdtherig@sritiong itsi dpgliBation,
pol'yester polynmer can be added into the slipstream

orusesych that the finished polymer conposition also
ns S % t S 9
CRMD ol R bl e Hraflpot, a2k I T P 20 an
exhawst epstefrf whjpbcintiudesitiea enhbust&systé’rh esqﬂatqrem accqrdbpoe with the

| t b t t d
preseENYRGHGT A0d BIGlr BaasAoH doReTall thrDe prergls numsrgl 10. A
typical %5fcf§% ﬁ%@é B ﬁﬁél‘ngf‘ c@ﬁﬂ')u@ﬁbﬁ{ e‘éﬂg:grgflgdc}' sﬂb\\}&rﬂ a body (not

produce a polyester polyner of
showiiPp Bysspension|slysiema $motrehowrg ctngr extgaqst eystegeiso whi¢huigeattached

i rect condensation .0 car baxy with the
to theityBial SRTARY ProidRean] SUBRR s STRRSEEH, PGy dhEheatn the
vehncl@at Th Sherndl edriMSutoheehdih6 as idisigiditeio pevkePwhe &Ymore drive
wheelgo ytcondensatl on in the prepolyner, prefinishing,

be vehidle andghe @pﬂbgus&ﬁxaﬁ@ﬂﬁp@m@@ RFpdycts of combustion to

I ondensati on
ades@%%ﬁ%?{tq %'o%a%rggha tp{étoyﬁose ﬁnovvn |'éh('8t he art, such
af0037Pse Hxhaeast eystéhﬁmtwmmbéesiahlmwnmedm rmm u@, a muffler
titani um al kal i ne eart netal or al ka net al s

14, aajtalripem!6 nagthedi piwaliMnghriselator; aagempgh qf, vtarlﬂus afRsigns.
t

ot 5081 248 Cnedq it RGO Oftc 8 NS borjertr

(not spohmmhldeis thetr attachethi® aolexhausingibe wh:clrrmkbands etween the

engind Aol B péiBitrcaert. e SRR bhiutt ik bsuatechqd to @
smglee%thﬁﬁﬁnf:)lp%n%ﬁi’érpq%&oUé%in@l@ BRESUSANFhanfBldabf tﬁe catalytlc

solid mer obtained fromreéactants used to nmake th
onvqastﬂrm@rbe aﬁech@htﬂ srbraaghed exhaustepipe ovhich éepdsntor a,@lurahty of

oxhafF p Bl o IAr 18 Bl chotnafsh e iRA,, Bl Plemediate

pipe 1288k bésat@fcﬁed a6 iar sltalitpet yapRdiednvefsry WathWohneahthgether
they fall under a variety of on or nore nanes,

prior {onedasding mutfiereibIuping intaimesialeeatdeod2 of the afahigle imanghave a
act o st t 0
pluraifig 26t Koxnefist Pidbsy AR O, oal¥fe R o, plyraliy of
Pol ycondensation is typically continued in one or nore
finishing vessels and general ly, but not necessarily,
ranped up to higher tenperaures than present in
t heprepol yneri zation zone, to a value within a range
of from 2500C to 3100C, nore generally from 270 to 300
C, until the It.V. of the nelt is increased to a fina
desired It.V. The final vessel, generally known in the
industry as the "high polynerizer," "finisher," or
"pol ycondenser," is also usually operated at a
pressure Iomer t han used |n the prepolynerlzatlon zone

M o o a1 .



10

15

20

25

30

pol ycondensati on reacti on can take place on a
conti nuum of slight variations in operating conditions
wW@@/08792€ i n one pol ycondensati on reactor or POI/ES2006/034567
mul titude of reactors in series, either in a batch,
sem - batch, or a continuous process. The pol yester nelt
shoul d have an It.V. of at least 0.2 dL/g, or at | east
mtem@éd’-‘?al@'—é@es q|2 and bgﬂ@ﬁallﬁl é l@hhfflbrs qy \ﬂhlch%ﬁhe@t fbg@ﬂﬂ(é} ,using a
or at |east O. or at least O. :
singled @5 mubipie éallnleeetw@ 0 mdltgon,oth&aexheu%tt sxas gm @ﬁgl@tor of the

preseﬁ rk%@ dgpéldba%lle ??] W, g’ﬁqagg%&hg%gp ngsl‘té& u?:rlucﬂﬁg but not

I|m|te$tt0 eﬂml eRhalist ey¥tem whighpedvwertvo septrate péiralid) axdiadst systems
omthe final reactor used in the nelt phase process,
extengwlfgamtpewﬂgmel sembystion sysiear or final

n&dﬁ%ﬁ”d g%tegﬂens uM?ib & %&é%ﬁé 3éxh’a[]§t @é’ééé”ﬁém the
s disc arg romthe bottomor |ast stage of
enginehte &i desirade foxationi arouhd thel outshdes ef mm@o&etmleAsV\&iﬂeV\tnavehng

i,n, Fi : I t 101
througgp 1, Bxhautt svat&Re HE Fallytl damiaiter il thg SaaLER ggpes and
mufflé?OJM/ epnse tRatidMe crened Aurimgste! cdfBusitsT Brocess in the engine.
ol ycondensatjon is continued, and is di schala%pr§ rom

The presenideventionois dirscieditaardrtjed peughsystasl iso amhich anount

. [ I
exta g8l 3 EREg YA pERCERDELIER! B bhe movment o
exhaubt $95enhge0 vith seepbet tolthewebliclerel t stream has an It V.
of at least 0,60 dL/ or at least 0.68 dL/g, or
| K391 0. ﬁeemr@ ngw gl Riges ‘b47@rugx@aue;rsyﬁteme§§{ator 30 in
sccorfaff Sl sn8Lpi3Ent RS ROPHEEILE! b S0 afrbos ar
elastdrherlcabddy B2 evithip plhickda beanf&reesienpsmeemetam gwhootdedn [solator

30 is & arholé jabee LBy 9S8t ulTenoBytmers Bopl T2 dainés ' pair of
holestﬂﬁ aHg3g Wﬁ%h]éfg d@s‘@{écf &)egécédi %rrg?ltp%lf i3 lBEs &P BhanbBr pins

mﬁ) he di scharged pol yner streamis
40 anqll 42 e pf denger plnsd%pr Adyist saguned e thesfranie or ithe: mounting

the cha [ Lt stream.iss soki.dified
struotyiy of (5% VERAE AR OinGE oGl BT “Proroigie sesbfed 0 exnaust
syste® 1@SThG§%mu@§§y§tem fsisgduesd Bethewehiéle tﬁ@u@ﬁdsél@for 30.
solidifying the polyester polynmer fromthe nelt

pkQQ49 s |Fs’aﬁf@mﬁfﬂcnb@@d32;9‘%’"”@6@!3ﬁHFerﬁi'fCUmf@fentlaPVOId 44 and

t ngr NE r S b
an EELAARRNBRE) Y Mo Mk S PRE 4 Mgl fusvated as
asymmeltmcmlwzntmgesm;btstbrmedceéﬁter of chale 188 Vi @jithin the scope of the

lleti.zin astillators, ter etizers, hot
prese?uggy Pp ||}£ voigs f’e‘¥véa|§¥mr’é$ti”g@|r‘§"t&' d SFP%‘FtStP Relg 38 if
nt s
deSIré‘ae 'I“Hé H%@g; %Er%ng??%p sggemcﬁbﬂ gl'ﬂﬁfgﬂé@e?& R/ﬂllycfe?%ﬁﬁlne the
amoudt ef tttavehunttﬂ thecrate afrthedaushing eplked uhdoe gt medu:lesmg of the

voidsmtﬁﬂfdglgéinfgggft thg%g%{'se rml%ﬁ%r'ég%)%g/ geelfrl%éltl &h, r?rg&ardless of
the loaaln\ge@'?@:rtmol A8RlustrBfBNFighre 4! the Idé’ii‘i@aglr@étldﬂﬁbélﬂ b8 in any

gear punp, the nolten polyester pol may be
one ofnthe dhegen@ixial odiractionss c rianing tfetde aam ézﬂee:tumj in selective

aroctR2L8D IR0 Thddhdloc B B “oRLciFR By liorng

pol yester polyner can be drawn into strands, contacted
with a cool fluid, and chopped into peIIets, or the
pol ymer can be pelletized g the die head, optionally
underwat er. The pol yester polynmer nelt is optionally
filtered through filters 104 to renove particul ates
over a designated size before being cut. The nelt
phase product is processed to a desired form such as
anor phous particles. The shape of the polyester

pol ynmer particles is not limted, and can include
regular or |rregular shaped dlscrete partlcles wi t hout

o s o s .
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The additive injection nozzle (not depicted) supplying
the additive fromline 107 and feeding |line 105 should
wheoood3m4desi gn to prevent pluggi ng. For exanpP@l/usive6/034567
i njection nozzle may have a nozzle portion which
protrudes to the center line of the slipstream pipe.
The opening in the tip of the nozzle is restricted to
voids2 441 e lUe’ wﬂrﬁé 'réht‘ﬁ?%d 3ée§ | AQ d%heﬁérgeﬁtgh Figyre 2, void 44
slipstream nol ten romentering t zgzq
overlaipe withavoidrdsst ﬂ“hetlatgerdheaiveslap hetesen rvmcttré@ mm@,sthe lower

o B5o4d B REp 95 B IR e gk bl PATBUEAMATE 44 an

46 and e&ftio in Jwrﬁb@mfﬁéﬁsﬁ% sfBss §o eREtdrhefc bokg 32*‘#0:‘?1%9‘@ pins
and exten throu?h the nozzle tip preventing polyne

40 a'ﬂql/@ﬁﬁ@rﬁ@ infprimetah $4zby sandwiching. t Asdlilnsieated do eFlglme03 inner

et 38 S8 EEER G o B RH 54 7, oo poping o

of vorusl 44 and @@naridZ Subseglierit eonirksdion af elistorhBec %dy@zvmakes the
itive or a solid additive.

stresgmqs OH* Q 31" qu‘i?‘é matarial between, hanesp Rissu40 @é@eﬁﬁ and inner

metaPQﬂP&ﬂH@F‘tWaﬁ?Ha@lﬁ Sthé@tﬂebé%oﬂ[:eﬁt‘?é‘t‘éﬁ'lﬁ oke or e cross-section
ol ycondensat i on 90t a ySts present in (.91 leg,crogs;

as inAthespsioplast. of This speérimitsatia tsirees rmaglnlhndemke derredse as well as

h ddi
chan§RIRE S1fss TG I Aot IRvaRBIA RBng mat er i ot i ch
opoosnal | yhesinetause!systnbsdqaeriRe 9\’6\ﬂde§ raefléry"?éﬁ’ on-center

any solid additive is ' first conpounded 1nto a
rate Whichdfslesipbleowitp dhg @bilityito endere spikaaurabititydoads aIfbr closing
ofth(%,&iagcentrate and this concentrate is fed in nolten
mto the slipstream For exanple, a solid

c{)@ﬁﬂ]t r alRefetmg) ho t@QFlglre%O@l ahd\6& aﬂf&(@@ﬂbyﬁéﬁﬁ%olator 60 in
an It. V. of at |east 0.60 dL/ be

rp l¥mer havi B%ﬁ g
accorgante yithn gl émb@HﬁF@'ﬂféﬂ tBe peggenidrverdiontis Iustratﬂ;ghlsolator
60 ccﬁnﬁﬁé’és BH étBFn%rfcht?od;) 3&.&%&‘ Hlbﬁ%nlﬁﬁgﬁi‘%@ﬁo&ement 64 and

pre eflne rate corre to a
an outemminforcement G ammmdede Isolatdreﬁojissa: bimgleolealhea® hub design

wherd Bist T Boy; g Helines ibI&EBcuReh o depiancel o accept an inner
tube @pﬁélﬁ?gérrp?lh 7N Iqén%;é‘replﬁdm fs! seRtired' td Eﬁh&%%ﬁ/gferrﬁqﬁ -aidRolator

desired concentrafion of the additive
60 isgsenstied dedhgoirgmer omthe nsounding sGcture wiidhéi vehstledusing outer

onicR BB cEOTIRRS S840y, YR LB e i rougn

isolatop@Posi ti on can be nade and fed can very. For exanpl e,
as_nenti oned above, pre-nmanufactured solid concentrate

pl043]s dFastamerin buskipa & defines amouter ofcundierentiab void 74

anc 8 SRSy T R RNE s A st o
symrrmmca’rayltlh)crebpectntmm wntérf@feﬁo@%aﬁidist WitBin fﬁeD skbpe of the

ea Thi s acconpl i shed by compoun
preseph iRGBHER ?edﬁvev@”?%t %q? 78 Boryetisdl wi aposbi bels 68 it
di
desirdd] FHY BESRPGT HHE SRSt SfeEHibaNf air MEIER] vl detéimine the
amousf obytavelamtll'the retenpbihiet Ibtmshmg splkessup pétheealosing of the voids.

n.adgditiv lied by through |
Until 2cibbin 61 e\l e Lo SOHPY ralisipuce AeRL degarglosscof the

t he di scharged polyner nelt stream contains the
additive supplied through Iine 104. However, since
only a portion of the discharged polyner nelt stream
is fed to a slipstream and the discharged pol yner
melt streamis discharged continuously, additive is
supplied through line 107 into the slipstream pol yner
nmelt to forman additive containing slipstream The
additive containing slipstreamis enriched in the
concentration of additive supplied through |line 107
relatlve to the concentratlon of addltlve in the

. [T ] o a1
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50% or 5%to 25% of the discharged polynmer nelt

stream producti on rate dependi ng on what type of
wa@adasxwes are bei ng added and the desired PCT/US2006/034567

concentration of additive in the finished polyner

conposition 120 or in the discharged nelt stream 103.

In a pressure driven slipstreamflow rate, the

loadind aretich. O8inilke té'thﬁﬁ&l&&@éﬁelﬁﬁod% for %Iétopéba&%?atgb’ 60 can be

|ncrea5|ngthe ow rate of I pstream
loadegdin @nymfdhe tireesaialaivactipss illustrated mdﬁgum 4e rT natng/ﬁalryate and

ooneu P 5B, ARSARHA o Bl EchbRTHE BBt o otrr

dlrecﬁm% B?Iaﬁéﬂh?%ldd P drﬁi ¢6 IFI I’[ﬁe Q’@eréd séslore WPcaede seen in
supplied if is used in the

Flgurgﬁ poid @érﬁ\teala@smh |vpr¢e76Th1éheslar9§& theanveyian bplygercupids 74
t I

ana 7518300t IngsRSEaSL LR S AR BKLES, B0, Wi 74,290 70 ar

Iocatedwbetwdrm B'Iruepseln&mxerrmme 6#eand outepreinfareemeht 86 such the peak .

rable . to onal | y enpl o Xl n dewceto
loadso BRUPR §BbAE 145 5k MEoANE riatkilR (MPeriagaMPResSive stress o
elast&hbﬁé%o%l@”@@%dfﬁ‘%n@ieIélnfo‘?é&‘ﬁéhﬁbhyamtowéng sinforcement 66 by
dramatically ferent viscosity fluids or
sandwishings Asdlustratediin Figurés 5lanees nouter remfpntmnenbs@ycempnses a

oonclly B85 Badlhh Ao g ko B BRAGY W n o or e

moungifig| stietlire Biehé YeRicks aft>d gendtally §ﬁ‘aI@¢1€6rédke‘t“8Q Wthh extends
limted. In the event that the type of additive used

between ¢he twaileas qué-Srh@pgm briegeloBOtand jsi peewyednioxeaeh leg of U-

2o

shepdfhye: BURPURITEY: B7 oy A5%EH8ta i AHHYE! Thus, e

bottomirg betr oferdids Mﬂsmtd 76 Iaadesubseqn@rw ctedpr@spioncsfsslastomeric body
w? H]a sl i str Iteln g&é/rrer streamto which a

62 mpes fhealiesd seraaskonloionalhafidis matedal baiwWeeninRes EigiRroement

64 aﬁﬁtéd’@?rrelrﬁ&@e%e?ﬁcé’@daé"%ﬁ 'a‘ée 8&']@&?‘?'%? r@n‘;?ﬁe’ 4% inner

~ the same tw n screw extruder, e COMpOSI
reinfon¢eroentel raihelcﬂmgmmmg tha sth%st concestnatad iexa spdies orkegacross-

sectiqsﬁji?g e?an}q?ogg ?ﬂgop&% raggcﬁﬁ%iﬂ%l&ﬁga c{ggrease as well as
chan?]h@‘ih@'@ﬁe@é ldaamgiioS&h&rr@qa@cﬁrabIéet pglruder to provide

necessary pressure for returning the slip stream
pi10AMr cldse exhaust systemdselatariGs), simitardotiselatarBQ,ipregides a

vry Y S SERARET 1, AR AT T el Do

Ioadsfﬁtérlcrosmgsbfeﬂheabmds) a location upstreamfromthe feed
I cation formng the slipstream This would include

g t'%&feﬁraw peydoddenresn agd 8 Ppaxhalst systempsolaty 90 in

I
oy OB ol At e
90 comprisess gquolelastomesds btidyc@mgihih which anannelpfemfbrctememom and

am of tE%react 02 nv%fre in the nelt phase
an ol elrtarCemeant 4 16 Midsd: o s iyrRerolasheal Hehdesign
wher@énaaasmw b opr ETRIE® gﬁﬁﬁéllﬁBcéfé;@wcga gt \pﬁ.gw i8¥esigned to

ol ycondensation or fini zone
acceftiagsinglelhanges il i Wb@hdersleauredﬂg) eXhaust nsysmemn 40fardl a pair of

nolos f\hEii<)S <effl deiariseie SRR PGk 2B, Eatvignoer pin 40

have been well m xed through a m xer such as a static
m xer 110. Desirably, the additive containing
slipstreamis fed to the bgttomof the reactor 102. In
this way, the additive, and in particular a catal yst
deactivator and/or stabilizer, is added late in the
process after substantial conpletion of

pol ycondensati on, which is when one or nore of the
follow ng conditions are satisfied or thereafter and
before solidification of the polyester nelt: a) the
polyester mel t reaches an ItV. of at Ieast O 50 dL/ g,

oy ~ NN o, e ~ NS ] o, g,
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exits at the bottom of the plate through the channel
outlets into the polynmer nelt contained in the final
w@oloyosiekensat i on reactor 102. The di stri but orP@I/ESM06/034567
may conprise a first plate having an inner surface and
an outer surface, the outer surface having an opening
for. receiving the second material, the inner surface
: j [ h
is sec&ﬂé&rigcg f’rja éaélt HgH@Eg %{ﬂﬂ'gﬁ]{ aoﬁ r’glz 9§ﬁgle{ h‘gﬁlﬁé,&ﬁhaust system
10 is peatredi to the vehiole throagh osolaidrt%t hBy apingi tag, hamgkrapins 40 anti-

rotatiGl 5 B AR (e arpReiL i fver BpBici &ffede? & motion

of halﬁ(%i@' mﬁﬂ@rassil{[léﬁ"&t%d% FidlfesefpisbifopBe. having a
rality of channel s di sposed therein, wherein at

| &&"cﬁloneElastqmr@nqabmsaBQt fiobs amoouier er@ﬂmferents@omudj 104 and

an lnﬁk?tﬁmﬁéﬁel&n&gp %ng E}Bms gk@ f é’%ﬁc h% n%rﬁ% Qﬂ)ﬁn 2% |IIustrated as

symnistficalnvitat ne@Pe@M td thdr eeppembn ioldPe8 il Withii tlhéf@:bpe of the
one of the urality of channels of said second

preseih inventipato W@N@é’o'%@‘b?ﬁdt A wr@@mc&w&hdesp%tgthole 98 if
I

Sosirk25ing e, b nd YOREE heRicbl (ASE RIS, S ydBeppre e

amowxblaﬁttra\nel winél e pssterca‘ahtnelmshlmglespdqesah}aldgledauomeyelssm of the

difi devi ce (not
voids e ciosing e Seif3. yie cadiatpatyRaves pufcShenr regamiess of
the Io‘éﬁﬂfgeéﬁed:tﬁ)na AQ"ﬂds"t‘rlé@é@ il BfJure U, @F\é Rihdlﬁb’@lréé'l‘“ﬂh EQﬁ‘tbe in any
peration in a steady state, I'i pstream pol ymer
one nfeltlue 1’£DEBG/\/|a><ialadlr@Qttd>yISconTla1llng Sfonﬁ’atﬂr[ﬁnﬁ deflegtifet tlnv@electlve

ool S A RO B4 e Rl A 16y A e

v0|dsCIﬁfth@|r§qG|@edS sbpiors.e B £4h del seorf M Fi@ﬁr@@n%m 104 icvBrigps with
additive in the slipstreamprior to the addi tive

void i The karger the. overlapdstpesntvoids 194 ané 196; tha lowemthe stresses
and %ttfﬁégs%ggr goﬁ]éggfs?p?eagﬁle Bﬂjetddrkte%)éalib%\tlfm% é)%g VvBYast #6248HY 106 and
start twoimpart coslpyessive stresslitc @fastom@rip dodyed?2 freht veldsetd and 106

cont |n t he add|t| esu Iledthr h Ii
are '%ﬂk"é@ %‘F%HH‘G‘MP&P nt&¢ gpd rd\’eé,f&fjlg?éﬁegﬁ@%ﬂt 96 such that
peak I&‘dé“@étt ldut %ro%a«rm ?n& 06! Shd sl 15 ﬁﬂborﬂBpes‘sﬂfe stress to
di scharged polymer nelt stream s di scharge
elastayoatic rhoolys9 frcatddnneweembreerpphi 64 ard outdr feimforceddent 96 by

sanai i RS RS Tl o B AR & xtoncs

arourfl ¥ r'SBANdS offer eélﬁfbrcémbhte gm%&t@iwsabk&m&fthe perlphery of
addi tive supplied through line 107 relative to

elasterpadenbodit i%h off hugdithevboftamings auti b tvoidsm 1 yam 106 and

subselflchy sBif Eeslorpr i dinchCBodyZ s 1 siregs sprmad out to il

of themidterial Hetweeh amert retnforvetesritrat had odtert ﬂemmrhérﬁeme% Bs well
the additive containjng sljpstream In one enbodi

nt,

as between iagat Pt #éranst g ireinvrcemenh 84anfl PHigs reinforcement 96
5

and hgpagﬁg@sr@ﬁmgﬁé pféiAiibg dvaFt rfeagtg@saéga Rlonr&fial in md$p8ke or leg
cross+mi;|bn S¥%n the priorlartsThigS¥ernutsethet Stressanagnituds tmdeorfease as

add|t ve in the sli strea ol r nelt. The
wellag tigssrlaadingt et'WanH) QQ%M%OI yner nelt
contlnuously or intermttently as needed to el evate
the concentration of the additive in the finished
pol ynmer conposition. Prefergbly, the additive is fed
conti nuously. In another enbodi nent, both a liquid or
solid additive conposition can be fed into the
slipstreamat a first addition point, and downstream
of the first addition point, a second additive
conposition can be fed into the line in a simlar
fashi on before or after a m xing device. This
enbodi nent is deplcted in Flgure 2 A polyester mel t

NN A - r 1 . o e NN PN o



10

15

20

25

30

The additive containing slipstreammay be fed through

line 2 11 to an in-line extrusion device 213 (such as
W@2@708l924 or twi n screw extruder). The extrusiPCT/USW00€E34567

213 is supplied with a second additive from second

additive supply tank 214. As illustrated, solid

pol ynmer particles fromtank 214 are fed to the

eoo4F) onTHAY| éﬁa%%@s?ét@ﬁ‘glsb‘latt& 9@%@@9? {d iBlator ' 30, provides a

containing slipstream 2 compound
very et mnacenteé f atanrmlgbctsadasmhle Mlﬂetfmoablhhyrtoreg‘lckj re p&pikeedlmnabll ity

loadstéﬁé’rl{QQ %?t}?egiéfi%nd fed into the reactor 202. The

concen |on 0 e second additive in the first and

s §00481 adReferviﬁg Gont @ Figne:ssy bRt 1S M éxhdiisB BpstekidBlator 120
its concentration in the first additive contal ni ng

in acgprdanae: ¥ith apsihesreybadimentsefl eoniesentr invention lselélsstrated
Isolatﬁ?%‘ﬁb'dﬂﬁgénsat rgglgltg /l’()l%go/?fﬁﬁfgﬁthlrf&vp?ci} %\t? 8‘%}9#8 Hiorcement
124 anct;aerohuté'lhaalmsrwne%igﬁfi e ergﬂ@k;ed | hsalatoe el20r igta ABR Sisear hub
. u t hr.oughout rm_ne t he
ool BRI b EREd oo TGS seped o ccep
f
i AT T A E S SN o
isolatpp fl@2Pdp secyred tarthe framsr odthet muulntlnglstlexd:tmy of the vehicle usmg

ouer G TER, 200 1o a5 S8 5 voni

throufhisdlateldR0i ve contai ning slipstreamthrough |ine 212.
The enbodi ment provides the flexibility to turn the
eF2048i onFlgsianeerie husitieg 122s¢efnes ameu anaircumferesitiabuoid 134
S 0
ons B RTS8 130 VERBE s HAE 1 B oyt o

symnietdcalhwithi gss gt ¢o centsr of maevnze i withirs #eossb (5%161' thieVSresent
eq e second additive is

d., W
invenfifn e bavel alds 13oand 15 SuRNGH cah it wspect da hale 128 if
deswéd‘e T TdESIRT of GMé %l&’slgspégﬁéaﬂ? th@{?dth fdkABsS &' c?@tgrmlne the

the first additive cont'ainin reamto cr
amouni of trayatiustictbedratel df thevbush]ng a;pﬂqersg.u;s lait e chxsmg of voids 134

and 1|t3:§26'1)ﬁ(15‘5tﬂ{5| %sllr%%ét Hag t or gaotd%e@gg% Egﬂsé’ ];Jure shear
regar@l@bsfﬁffth@%édlﬁd; Frechon.| %iléb’toamai“d%ubged/ PMé |?8Pfsolator 30,
need for solid state polynerization to

'3013"@'?1%2@3&@@ kenloiagedn @OMIcﬁrtthﬂirgBtaXIaMdI@btlomaalshiown in Figure 4.

Tunlngqulgrz1 d‘%fes éﬁqdjeaieﬁ(]@c'ilgp 3‘a &%@@t éﬁ%l%htgr'éél € A ehae] accomplished
mdeppndwt@nﬂens@therrdlrmitlahsﬁySalteﬂir@% whids M 31 anal 188 Wete required
d into the finpal pol The use of reactive

Secto@arfgﬁ &anckE SBen i Ejiine é@ ¥Pidn134 Oueiéane‘ewﬂhtm 486. The larger
tho oRASIBIEGH, VRIS P94 SRL135, e Bk, SHEHEL A ffinoss o
isolateabVi efaids eldBdcamd) 186earedbemeuwetv\@leannnéif reinfdecement 124 and

red ced S e conditio en d
outer SRR Ao U Heeak dass, obom epeidesta4 and 136 and
start t&mmheéorﬁf)re%g%tdt?é%% tb '@ést@%n@%ddﬂ}gﬁ?ﬁéﬁtlﬁﬂeﬁ féﬁrﬁortiement
di schar ged pol yne tream her as
134 aasdwter/éeloforaewnbﬁBGahwsamdmchmgc| Adeumt;aealuh iiguresr® and

10, ook B8 el Ui R0 U 533 s S A i

absor bi ng agents, catalyst netal deactlvators,
colorants, nucleating agents, acetal dehyde reduci ng or
oxi di zeabl e conpounds, rehegt rate enhancing aids,
sticky bottle additives that reduce the coefficient of
friction between bl own bottles or sheets or other
articles such as talc additive, and fillers, oxygen
barrier materials, polyester polyners which are

di fferent in nol ecular weight or nodificationthan the
pol yester polynmer produced in the reactor 202 prior to
|ntrodu0|ng the addltlve contalnlng sllpstrean] and

o, o
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nmel t - phase pol ycondensati on under actual operating
conditions to a constant It.V. target is reduced, that

WO 2007/0879260kes nore time to reach the It. V. tarPer/PSmne6/034567
the 1t.V. of the polynmer is reduced at constant tine
relative to the no additive case. Preferably, the
catal yst deactivator al so reduces the rate of

s B SOAee 8 ha BT 202 BB EPh Qe B belile and o
brackePn42 iihith @xterids Beyaeer thiel two IHgsM\' Uestedpeed brazkebpldedind is
article, such as a preform tive to a no addit

securgd da eaéﬁhdleﬁﬁfeﬁdr%?&egbb@c&%m Yt GTRBPIpEr Q" Ry @@yfﬁbﬁﬁﬂ‘eans

knowr"f‘rh ltitle\é .Ofrpis, BBttQ@?r%{ gg{ &f 9&5@'@3@& Ofﬁaaaﬁa’lﬁbsequent
pol ymeri ’z e catal yst deactivatin

compm:!;sldn mésalaas‘tenmnef kodb 122 pinakes dhe sstasst spneadgout to aII of the

materfzd BENRGR MBS OB Ao, 176 AR PLipr s EhFagac 126 as well as
betwetern' %@rspmw dh@ iRReS RAHORSerERIPP2 fisther tﬁéf?héviﬁ@ttﬁé stress

derivatives am ne salts of acidic phosphorus
concendiated in ﬂgswﬂ'fﬁpoumCrQS@rSﬁCitiOprﬂ%WhtheuQﬂ@bﬁﬁou'ﬁbll§ peits the

v S PR Roh o B o B B o4 to @ more

favorablé®ype.bonded to at | east one hydroxyl or OH group.
The nunber of acidic groups increases as the nunber of

hQRa8Ty| Tdiusuexhapsiusiptem lsw@t%h%wu@r {2 isplaterag0; provides
a vergo%’flt e BH%‘? fefte OKRA s 'd@?fr%ﬁg ith Idblifty qgﬁ@ﬂ&&% spike

hosp or us conpounds 1 nc phosphoric ati
durability hqmidseaﬂwrolmsnagoﬁthqo*md@hor ous aci d, poI yphosphoric

B BB o P3!S G B SmgbR 150 in
accoraéhééwﬂﬂdarﬁﬁhé’t‘ EMBOHRhENt T h &l Brdset intRhitioh 1§ hlﬁ@traﬂad Isolator

aci di ¢ phosphate esters such as phosphate nono-
150 agimprisssean elastomsnicabodyl &5%Wﬂﬁwmavmclesstrerrme(rde@forcement 154

art RSB gk 2 b UM 0 A SHREb i sy s

de&gﬁhﬂ%?é&il@stohfdrﬁ:(t?od)ﬁﬂm dbfived » Holw BB atIsich d@@lgﬁéd ¢o accept

phosphate tri-esters, trioctyl phosphate, tripheny

an mrpﬂfd@éﬁ@f@anger 1 42. plapaphBing2 istsacsyed tﬁ/e@a@l%wﬁt@m 10 and

h t I
lsolat&h%@ @%gfzurter tf;ot{rﬁg gg@%ocg;‘qﬁ%%gﬁﬁﬁﬁéﬁ sgﬂbﬂﬁ' Bﬁ gngﬁfgmele using
outerniteﬁr(fh orceﬂmerllt aﬁla tgl‘ hueﬁtels(hauslf Is;bé‘ce:aphm s mhxdaldllq\ntd) hthe vehicle

t hyl ene gl yco i ethyl ene glycol, or 2-ethyl hexanol,

througj 'W%PW%@ of each. O her exanpl es incl ude

ryl i

ol 4R ¥ BESCRREA; BUSHIAG 107ATIES drboufth ticudiiérentigl void 164

and areinnar n:lrcuumfeg&ntlal m,ds?ﬁﬁor Wﬁ'uleovmdmr'i@é arhdit’l66r£a’e illustrated as

asymglﬂ?ﬁag?vﬁ é%%?ﬁ?lcﬂ%otbgnt%ﬁ%'p Btég@ 1§§’d'té?‘|‘§’/' hin the scope of the

presehhﬁﬁ/@hﬁbﬁ’%o hERé Soids $64 HhH ABS é%/fmrﬁ@frtdaﬂ/\ﬁtﬁ r@épéét to hole 158 if
mol ded parts is one indication of

desiregh| ukhe degigor of ithe tveitss sipesifically thﬁlr élmcbmﬁa,uwﬂ qieiermlne the

oSGy O RS Mo sl PRI 1 8 vocs

Until tHeosipBINgUST frpeided themudial I5adls *@éuéd%ﬁelsméaudegéﬂd%ss of the
am ne salts of acidi cc{Jhos phorus caonpounds. The am n

loadingy direetiqn, ¢ Similay toathad Idiscusaey ap@vqﬁgbfsglat@r 30, isolator 150 can
ol igomeric, or polymeric, and should be selected so as
to mnimze haze and/or maxim ze solubility when these
are issues. The organic cogﬁtituents of the am ne nmay
in principle be any organic 'group. Amonia and rel ated
conmpounds | i ke anmoni um hydr oxi de are suitable.
Sui t abl e organi c groups on the am ne include |inear
and branched al kyl, cycloal kyl, aryl, aralkyl,
al karyl, heteroaryl, etc. Each of these types of
organi ¢ groups may be substituted or unsubstituted,
i.e. mnth hydroxy carboxy alkoxy hal o, and I|ke

S — o

o o T T .
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Sui tabl e am nes contain at | east one nitrogen capabl e
of salt formation wth a phosphorus-containing acid.
wo poohiosmdes ed ami nes contai ning N-al kyl at ed pi prCT/UB2096/034567
noi eties, for exanple, salt formation may involve the
pi peridinyl nitrogen, generating species such as (but
not limted to): When there is one nitrogen in the

be Ioéﬂbﬂf?n GAYRFURE thRd akidn dfr@étfar% §§ fustrafs fi’PnggJ?é 4. Tuning for

phosphor Us- contalnlng acid Is use per

rate @ﬁrﬁ@ﬂ?@lowmleﬁe&ee inectionaccan, bmaceompllskn@émdapmslenﬂy from
e e 858 AIBRHE B R et 350 g soo

Figurepl 2, aroith 164mluﬁrlans vaien d0|d\M663hTﬁéeIaFg%$' tﬁé'd\/érlbﬁ%é’t@eﬁﬁ voids
remai ni ng neutralizable nitro

164 L 68. Bie [oner Bevimpssesinc SbmeA far [SURrdiGup/cids 164 and
166 drgfocilbd Boffoch Hife TeltRorbSinehf 184 Bt dufer ot c¥maiR 155 such

the ppalk imisd:rottdmanut vﬁdadmcand M ahd stmtcyi?ﬁp&’t cohpréssive stress
ul t |l ess volatilit | ess

| d
to ela3gte bERVi 167 femadtrb Pinaresal T4 789 ulercreinfarcament 166
by saRd®fcHASy. a%%QHﬁ%tfa?B? Gh Ff Ur8§ 133 SuRS r%'irﬁBrc%fm:%lii%%aMmpnses

cont ai ns I ox dor- a carboxyl grou
a gen@’aHBhUySflaRQﬂY braoklet dE’Orvylmicbxgladgpmqoto baeseeared twthedframe or

e P SRR TRRSERREL S, 17 e o o
two |égey onUtsidpalybrdekett 70 kdeindeelirdd > 6hch ﬂeg% Bﬁﬁﬁéhéﬂbd bracket

into the polyester chain is also possible
170 byeriprigo-oan sthermyepas knewndn tlneharts alhus, Ftbe bottommg out of

viss AT OO SOR len SAMEIF! o BSHE Wy 152 moves

the strebs/esstmds oub t@falleasf mdﬁmm@&idnwbeﬁﬂﬂn@rf palRforcement 154 and
in the m ddle of a

hori c C 0, react ) .
outer g 56! cegent ﬁgé @S wab %@Mﬁ%hamgﬁ&m@ 1R hipngs reinforcement
154 rﬂme?ttwarpﬁa\tnﬁﬁ tﬁé‘gﬁ%@%ﬁcérﬂét i tagég)o%%yoﬂééi Ab85-8ction as in

phosphor us | i'ng but not
the pmmphabwmﬂrm thelscﬂrespmagrhtnudeus decrehsepho sl @rsi changing the

aci d ol horic acid, polyphosphorous acids,
stres%&fagm‘gg p%ﬁwﬁ?g‘é? abf:eptHB@phl ﬁl cygm dg phosphoni ¢
aﬁlo(lsm phﬁﬁ@@xﬁaﬂ@ﬁﬂ%ﬁétﬁﬁ§olaﬂﬂoﬁ?‘éé§uﬁllgﬂ fisélator 30, provides

onat e nonoesters, pyrop te nonoesters,
a Ve"pfyﬁ@ h@%ﬁﬁa’t% fﬂt@swblcb lspydleewhldepwahether iabiltterts, endure spike

o till bear at |east one
durabﬁﬁy!]osad% 'c?rogen ﬁ%\%ﬂgghydrogen on any OH group
b;ﬂm] di rm@ftamng nowrte Fr?g@e@rmwesl an @&hQUQ’t sysbemasaiator 180 in
mpre than one aci dic hydrogen may have one or

accor a%%e H’thﬁ@ﬂi‘ﬁfo‘?'ﬁB@ﬂ@%’ﬂ@ﬁhQ Bfﬂﬁ@n@w&wnﬁﬁg@lllblsg'atﬂgbslsolator
180 CBHTH?|S@§er o?élkté)gﬁrég?/és bo%ﬁbﬁ%ﬂhlﬁgﬁ%ﬁé rgnraf rogft&r Ee&rl%ﬁement 186 is
moldedead;solaim 188) is- éedtmbd@ hate dhearhbr@b Q@Gi@]ﬂmmtaré elmittmeric body

wever f 0S hor h one or nore
182 SR Gaini Bt fdles 1EDceAG SUMPIH a5 asians {PogoaeRl andneer tube
or haR§erpine4®f Hdh%ﬁ# rfib@ 429518Ss éc? it %&ﬁg {f é)&té’hgf@'a?ld isolator
groups such as al kyl, aryl,
180 igsgapresstathe frasee @cﬁrtbeundlsnhlng: Btlrdetubautof dhe veiticle using outer
limted to al kyl phosphoni ¢ aci ds, al kyl phosphinic
aci ds and di al kyl phosphi ni c acids. As with the am nes,
the organic groups nmay be substituted. In one
enbodi nent, the salts are prepared by the reaction of
one or nore acidic phosphoqgs-containing conpounds
with one or nore basicorganic conpounds contai ni ng.
nitrogen, wherein the phosphorus-containing conpounds
are preferably selected from conpounds having the
formulas: OP H(2) RI-OP-HRL- OGP O Onerein RL and
R2 are independently selected from hydrogen, C-C
22~al kyl, substituted C C 22-al kyl, C3-C3-cycl oal kyl,
substltuted C3 C8 cycloalkyl heteroaryl, and aryl; n

- ~ NN s o .




10

15

20

25

differential for providing power to the drive wheels
of the vehicle. An engi ne exhaust system which
wa y@7o3i9ey i ncl udes an exhaust pipe, a catal ytPCI/US2006/034567

converter and a nuffler is attached to the engine to
qui et the combustion process, to clean the exhaust
gases and to route the products of combustion away

reinférc8Menf© 880 9iTHeis! @xAadSss sYKEnP9B! is! é’ébJréé@'tSaﬂhleyvé“lclghﬁwough
rear of the vehicle. The exhaust systemis su

isolatey 1§Qhaust rmunts whi ch are positioned betvveen t he

SADBRTE,, SERSFIMERS biyefing HiFigSine Y aich Grqimaeantial Yoid 104
and @ﬁl@hmﬁ Gitd@xhﬁbfé?ﬂi%l Lolm O8] Whild a6RIEI Méﬁénaqu‘ﬁré?ﬁmstrated as
t he exhaust nmounts incorporate flexible nmenbers

SymrEs?trléfabMth de§n@¢ptetﬁsﬂ1@rperréwb@f isotatol 38®,att ds wiiliry e steps of the

ro I et YO 15 e e M ek g

180 if h!eswedin c'IThié dekxgd)of the violdsprspleelfically thwit tﬁlﬂmesﬁomﬂ @étermine
i ncl center rate of. deflection'

the anpfah o fatyungf fag edeteeliiie byshingosrikes Pnal e closing of the
i r

voids! r@n%%ﬁﬁﬁtd%& ill}%ﬁ\hﬁg@ tﬁe‘SPlet‘éh oggg tc%uﬁ@ ufj% %ﬁ?grefega]{dless of

the leading clirectionk Similanto tiati disgusseddaiobwe for lablatcnfa(m isolator 180

can tgeplﬂaldd ég%z’&t tﬁ@ég?‘%ﬂggghpaﬂr‘%&er oA ﬁg?{i@tegtnufug%4 Tuning
for ret8tand sbfection i Seleepdk wbbn&rs egh Qf&aec&ﬁﬁﬁ’sﬂébatno%@ndently

be forced through the aperture in the isolator,
from gfhaidirassions &y alieringribeewids tnﬁheh@quyeﬂaﬁtaﬁorsﬂms can be seen

i FGRE, SIS BlerhS QiSaErds) 366 drBeRiredbibrii S Gmepy voios
194 am:e 196 tiree lovrpibRestiss el dntk seffhessstorSyslaisn dR00Aids 194 and

ns for isglators include el astoneric
196 %&9 g‘idsaﬁ thin oytareraliiorepmepic1 86 sysketheapeak doars) botom out

vmds”f%fbga @Wg@&gﬁa’ ﬁ)slsrﬁﬁaﬁ'&gc etgg%‘? Lr8g§ qcﬁ%'légﬂoﬁw%% body 192
from panger pmlscﬂe&jan@ odtereeinfomemdrﬂﬂ%l la;ssamjvrshudg CAsdliustrated in

e S R T T
200 Wiieras tdo%?)tedTR? bBriceiréd fo ik Mathd or 'tl‘?@‘?'nél.gﬁmg structure of the

el astonmeric material 1s in conpressi on or

vehiclepand p braekesr 30z which extendsibetwpeni thettive legsmpr ébshaped bracket

200 4fEP oy Sodh B ELBRRY Gl AR BHBRHTS b7 ot

mearisnkhowh Ut BeMNS i THUuSY Mthe NBotRdrAMgOBEE of Aidis CIRANeAli 166 and
both ends. While this is typ |caII5 the | owest cost

subseguanycompression | of lastemasict bady 484 enakes the saess saread out to

ol of e G585 G RhEA TarhE ol 42l ML IEnE108 FAbr

havmgthel steessf carfeentiated iner spokeusklegTesadieativngs il tHehpsor art.
S |ts ability to sw vel about one hanger hole
This BEHEE 4 mgg@sesﬁot degrgaseorealbas srANGIRG the stress
loadnﬁ?ﬁgghuxgqggﬁbb| pBrior art spoke design isolators
'oad the el astone |c material in conpression and
tension. The tensile | oading nakes the design
vul nerable to fractures in overl oaded conditions. The
stress maghitude is directly proportional to the | oad
di vi ded by the m ni mum spoke cross-sectional area. An
addi ti onal requirenent of the spoke design is that the
mat i ng conponent or hanger1g|n be positioned within
the deflection zone. If it I's not, the voids designed
into the isolator will be bottoned out or positioned
in a groundout condition. This results in the soft
on-center rate not being enployed, thus defeating the
pur pose of the isolator. [0007] The prior art shear
| eg design has a primary |oading direction which is
typically vertical and a secondary Ioadlng dlrectlon

oy o s o
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[0013] Figure 2 is a cross-sectional view of the

el astoneric isolator illustrated in Figure 1; [0014]
WO-R@ana7934 i s a perspective view partially in PCT/US2006/034567

cross-section illustrating the inner netal of the

el astoneric isolator illustrated in Figure 1; [0015]

Figure 4 is a perspective view partially in
;0051 °C R ehatat b AfishaptSGELIA ol 30, o
a vefy0B0#] oRigater Sateswhigheis mlesirable withwthos ainllty to endure spike

el.ast o c i,sol at or |n.ccordance wi th anot her
duratgl%i%aﬁﬂéterelogng YRS nvent i on: [0017] Figure 6

| 0657 OSRefe_f?ﬁﬁ R to iIFRMres 1hangl ?@té’ﬁfferxh‘éueﬁ@i/s%éﬁf isolator
|Ilustrated|n igure 5;10018] Fi ure 7 is a
210 lDe&@pédﬂnQﬁeWﬂheﬁn erembodimantieritbeipsesentanvention is illustrated.

solaBf 3383524 A, BB HRALE 15 Mg, B R iprooment

214 &oid aﬂﬂeu%raetrﬂ@f@emm 296 airemoltieds issiaed 2'10 IEIagethIeﬂ'lole shear
0Q20] Figure 9 is a perigect ive view of

hub desia oYHaTE celrsiomarisr body 242 dlefiiesea fiole 24Rcvhish is designed to
scoaf B ol SRl 62, HENGRLHRR £ EHd 1 stom
10 and isoktton? €0 is sectrgdrte ti%e flfaﬁiﬁﬁﬁ tHe mouatifg streicture of the vehicle

using UEF EEIRSCEIERt 2101 HAHSe AEBRRIGHIE 15 7 fo the vehicl

througﬁ\rgmgﬂoemo[ 0023] Figure 12 is a cross-sectional view
the elastonmeric isolator illustrated in Figure 11,
[ mxzaq] Fi Glastorgric bushing @42 definescambutdresivcufnietential void 224

and GLEHE S EpRRLE g4t oWl Yol 220808 226 afffiateted as

asymirdstriCAIOWRh rEbpedtetolthel Serftef bflhiold 280t léf\/viﬂhlﬁsﬂm@nﬁfdpe of the
isolator in accordance with anot her enbodi ment of the

preseit @g\@monﬁoé}ﬁvedmdq @2)42@]1 RiZ§usyenmetrical yith respect to hole 218 if

0 I ' r .
deSIr&]'i 5’?he°‘§fets O&P%'f 'tl‘(% 3)@!(.3 A fﬂ%?g@%@;fttiﬂ_g? l}hfékfié@elg\lv@ determine the
amoutit @f dravet untinthle raiteof te bbehlagmkmaeup @t ltlselcmsh‘tg of the voids.

illustrated. in Fjgure 14 t 90 degrees fromt

Until the,slosing. of gie ved stheafeétialalﬁa ﬁg&%elwre[m]regagtﬁe of the

loadirg dirécﬁoﬁ' @mﬂaﬁ’& & t%&ls@ég%iﬂ%fvecfo¥' ?%1%9%0' rbolator 210 can
accordance w th another enbodi nent o e present

be loaded:in iaoy; of[tbequeeFagalr dird@ions as dlustratesieiot frigned 4vi Buming for
of , t.h | ast o tor illustrated

rate ghstHBfediicht osGiecte' dfsbB s 88 2GRaRPl; Mo, IndébEndditly from

otheredlﬁéiih@ﬁgfb)ﬁ altémhg?l'tl% vbilisapCPIdRitifred $&Ltdf0t AR can be seen in

enmbodi nent” of present invention; [0031] 'Figure 20
Flgure s1& V@ﬂd)??%@@t”ﬂ@ﬁ avith,veigh 226.t hbedatgsr dhedverlapdieteen voids

224 11, 3287 e ool Pirilfabes at, Bindss i dodiaion - i 224 ano

226 arodddeted wmdemmer eéinfdreeeat 24 and\Rnéi BinfotddiRdit 216 such
22 is a cross-sectional view of the elastoneric

the p?%'gféad&rbqﬂqrmeytwea 22 andytrand starkiRiimRrATapMPreRsive stress .
to eladforherié bef %ﬁ%ﬁﬁbt‘ﬁ%ﬁéﬁ’éuﬁ’f&r&ﬁ’n@ﬁ‘t@%{?%n&ﬁﬁ@r‘?e‘fmb&!ement 226

I ncor porat s the uni que exhaust ors 1n
by sarwiwichiagce Ag ullmstrhtedonreﬁgmresnvEMmcbm8 DRitital lreiRforcement 216

comPIES G, GPTRLL SR PBEREHE NN FaRHapiBR e Bermacired to the

is merely exenplary in nature and is in no way
intended to limt the invention, its application, or
uses. [0036] Referring now,0 the drawi ngs, there is
shown in Figure 23 an exhaust syst em whi ch i ncl udes

t he exhaust systemisolators in accordance with the
present invention and which is designated generally by
the reference nuneral 10. A typical vehicle conprises
an internal conbustion engine (not shown), a body (not
shown), a suspension system (not shown) and exhaust
systen110 mhlch |s attached to the |nternal conbustlon

T 1 T a4
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prior to reaching nuffler 14 using internedi ate pipe
12 or the vehicle can have a plurality of exhaust
w@eEes37oa plurality of catalytic converters, aPCT/US2006/034567

plurality ofinternmedi ate pipes 12 and a plurality of

muffl ers 14 which connect together using a single or

mul tiple tailpi pes 16. In addition, the exhaust system

t [ [

frame gtégorﬂéu%rggﬁu quénc @B é?{abléjﬁnrﬁ@gtléﬁb*vﬁgms Yhosed
WlthlnChJBbreadéﬁned byy,tsbapemb:dckba%mand is eyegudctopdrsilapet bracket

230 byya piseS TH0BSY RWaGUor Sy erasKgWRdn Jhe I arg e 35, g kaioming
out oﬁt 06i dgxm%hdgms%nfdr% eﬁf‘%bﬁﬁ)ré&lﬁflm ciﬁ'selzléﬁélmenc body 212

ocati on around the outsi
makes it streag sphearlight tohall e&ﬂmumatenaimmwaelm emnm*tralnfoﬂcement 214

convert cl eans t,he exha Ier
and GBY TETREariOR 21BS 28 Wl e SBE et h %2, ang inner
reinfofderiéldt 2141 father TRANPRAGEE tthé NYtRIYSI @cﬁh¢@1t@té@%%ﬂ spoke or leg
toward the exhaust system i sol ators which npunt

crosseegtior @sspghemrico arb Thie pasmitsithegiiass magnitiudesingdecrease as

well a% 5%@9 n%[o{g%tﬁiresgq%ggﬁg%?dagéﬁ ﬁgg?éb? geStngV”J tlco) Wi th
F0p59s IFHus, axhausiesistern)isdlatori Zid, aiimﬂand) isblator 30, provides

accordance with the present invention is il]ustrat d
a Ve"Vs%‘I’%tQﬂ'CQOte(EoFﬁS@l‘HE@haﬁ desiablpopith Besapbdsy et gndure spike

durab?’}ﬁyﬁg,torgf%ér&(gg,ﬁ&gpme\; r metal 34 is nol ded.

two- hol e 'shear hub desi gn where
e[00603 e rRefelrirdy ndw theFlgmees d9paind X, drolexbadd sysierddsolator

240 A e 5 LRk SRS IR LML s RS e

lsolatéﬁ?&’@i egrntp‘?lsbﬁ %nfélé%rr@rlctﬁlﬂywwtﬁﬁm \ﬁﬁ'&HCédilhﬁepFelﬁfBﬁ:ement
vehi cl e and the ot her hanger pin 40 or is secured

244 and arxpualies reisfarcemend248 arg mm@uaolastpseéﬁwlaa sirgle hole shear

v RS e e ) 22 S L R 228y 0hpione

accept@ndinér fibé @nhamyerpis ¥2C Hdreye? Pin ZHZ iy @eduﬂaﬁl to\Wxhaast system
voids 44 and 46 are illustrated as asymetrical wth

10 anddsplatar 240 isneequend & the fragiecorsipe mP”F'@“Q\ﬁ?"HPWWP g&the vehicle
t 4

osing ABE SO BSNBRERE! TN AR oA AR St B enice

througielsqtatoomt)he voi ds, specifically their thickness,

O GRS ocBbn, Ss cUFbabBploi 254
and afinhkr Eﬂ@uﬁﬁé}“éhﬂgll %ldtm VWIﬂ'I% v%&@ A0k 2'593&9@, if@stffled as

pure shear regar ess of I Ng di rection.
symmiitrica twily erespectﬁogtheecanterm hoiec248g itliis wthlmrihea&o;ope of the

prosol LG Go e it 257 28780 ShyrGFieb e il BanBgl 8 hote 246
if des’r’r@GO”’PIHé %Jé%g;n aﬁlmz,eod.aat byeéuf@mnthaﬁrtmhkh@@él \Qmsdéﬂérmlne the
al teringvoi 44 and In the required sectors.

amouph af b’@vgb@n’uhthemagm péthza byghiag spikeseup abéhwtqslng)oﬁjthe voids.

o s ol 3 B (oS, BT B RELe Tl e Mol or e

Ioadln@dlréet&ih | Shfifabt thetdisdussed @dodé fanibokitondq, Eotatdr 1240 can
rt conpressive stress to elastoneri¢c body 32 fr

be |0ﬁ6%é'ﬂ gnef de dn@eorxiabdisgetiansner unmgaforswt% fid deflection in
sandwi ching. As illustrated in Figure 3, inner netal
34 extends around the periphery of elastoneric body
32. The bottom ng out of vg%ds 44 and 46 and
subsequent conpression of astomeric body 32 nakes
the stress spread out to all of the material between
hanger pins 40 and 42 and inner netal 34 rather than
havi ng the stress concentrated in a spoke or |eg
cross-section as in the prior art. This permts the
stress magni tude to decrease as well as changing the
stress Ioadlng to a nore favorable type [0041] Thus,

_________ s o, o . ~ N o - - Y R
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| oads bottom out voids 74 and 76 and start to inpart
conpressive stress to elastoneric body 62 frominner

wao edonfosmoeenent 64 and outer reinforcenment 66 bRCT/US2006/034567
sandwi ching. As illustrated in Figures 5 and 6, outer
rei nforcenent 66 conprises a generally U shaped
bracket 80 V\,hi ch is adapted to be secured to the frane

st HRIBAE 5 4 808 PGP SYARF gt apotions by

altenm@ the WDIdSeIfQSthL reuugbgmadrsagﬁégtcaaoo@séeh dn ﬁgugreezlo,tmd 254
ape racket Cri | L or an
Overlaﬁéhwt n\%‘ﬁaszﬁﬁm 4 arasiother pveriaf betyean yids, aﬁ%gansﬁ?-% the
4 ; {
Iowero{ he' Sirsse a@é&%ﬁf@séﬂgi%&"%@ VoY 953 déHHUQﬁ%oare Ilocated

astoneric e stress sprea
betwesn inner meintorcernent 244 emdi outer reirfonéemeni®246 sadh dimel peak loads

oo g4 258 5 0 i L PSR S99 P hstomere

body3t2623$rcﬁﬁ>nﬁﬁf§rf éipfbrcementP2L ahd! RUtEr OBRTBn®hta256 by
inthe prior art. This permts the stress magnitude to

sandwisbingas eAgs illustratess iahEigyiresy 1heard re@s outrrdreigfaresment 246

comBEF 4 EAERHLE B P U o BB IS Bapipe to e

securedffo the- framieeor tied enouriting steucies bRkHe vohicle the a bracket 262
ability to endure spike durability |oads after closin

whichgxiengd Abpu T4DaBphewalaiasigMasts RasHEgar dbus, Hiibatoming
out ofWo ﬁﬁ;?ﬂi moY QBG'Bdos?hB%éHue%Q do%ﬁr%ggbﬂ%‘fcélag‘c&nqenc body 242

anot od nment o resent’ I nvention
makelsl thasstneas espread ouaitaall %thﬂ)matemisbeiweeh alsmenmnfordwtent 244
whi ch nner reinf 94 and. an out

W t hi t
and Al EaBrEDoT A6 oMl 2% DeRipen bagd Rin 42 End inner
remfdr@érﬁén@Qh@ e tH%Mth\ﬂﬁ? Qﬂe\"&?és% ﬁbﬁééﬂr?éﬂq bé’%o% or leg

defines a centrally | ocaled hole whi ¢ eS|gne
crosstecion ast lnathgumg:rearhafﬁgtsrp@mtmma/\strm m@gpiddde énldecrease as

well agaégf?‘ﬁ@jgﬁ%%e%%%qg%@ﬂgt o%a”ﬂgﬁegEVOEﬁéﬁlooeﬁ‘Shcﬂaﬁéir

PO06R]i S THaM fextalit s\iteir iBORIST 240 Wiinilae t Isolstb 86, ﬁfowdes
t he vehicle. Thus, exhaust system 10 is secured to t

a veryeRPl| @n'lcﬁﬂtﬁﬁgfﬁtes‘dh@hois @@snrayleuwlthgthwhﬂahgf@r epdure spike
CE)EE}SJ ed to isolator 90 to support
durabt‘hﬁgl ree ?éééé@g'o? I{%\?aéé%om or notion of hanger pin
4p0a63]i | Imsibrmgadnomtd:F@gmes 21 andiZ)| st @xh30st §y¥ddb] isolator

270 I ARORARCE WA AMOHRS CTEPPAMAT L 10% RrSYItATYGH O llustrated.
IsolatbP2 P8 chRbriRes a%oéia's‘t'b%érlcl lﬂo;(% %%Wltlﬁfn \?S W trLilnﬁn@tF Eéghfo?cement

respect to the center o
274 apdareouter reiofgrcement 276 aeemialded .o |sodater 280ds aldddglarimble shear

s SRR A 2L 1 v o o s
acce[WI dri infef fRIDY GehArsorasii unt I-‘Péng{éhr%)iﬁ |42LIQtsbbuFé%Ietoré)$h%u§f system

bushi ng spi kes up due at closing of the void

10 arldnnsolatqw isosgauied o the:fragieder, thenmoupting istruetuge oéauswehlcle

inal S i~ ec .
usingRliE. FlRIoPBRERIG TS, RTage 3ysfin do BoadcEed £ thg,venicte
througin isotatopA®0Of the three axial directions. Tuning for

rate and deflection in selective directions can be
acconpl-i shed i ndependently from ot her directions by
altering the voids in the required sectors. As can be
seen in Figure 8, void 104 overlaps with void 106. The
| arger the overlap betvveen1 oi ds 104 and 106, the

| oner the stresses and stiftness for isolator 90. The
peak | oads bottom out voids 104 and 106 and start to

i npart conpressive stress to elastoneric body 92 from
voi ds 104 and 106 are | ocated between inner

rei nforcenent 94 and outer reinforcenent 96 such that
peak | oads bottom out voids 104 and 106 and start to
|npart conpre33|ve stress to elastonerlc body 92 from

o oy e Y ~ o~
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i nvention to have voids 134 and 136 asymmetrical wth

respect to hole 128 if desired. The design of the
waeeide379speci fically their thickness will detePai/ms200éa34567

amount of travel until the rate of the bushing spikes

up at the closing of voids 134 and 136. Until the

cl osing of voids 134 and 136, the radial |oads cause

BT, “ st FRG bt a7 205885 Pt EbirAigonta void 264
and ahsiihéf eircumferemial Wdid 28dednihile A/idP D8l ind PBE @rdilidtrated as
directions as shown in Figure 4. Tuning for rate and

symmgdigad witho resnect 4o dbei %ntai ok hole 7d 8¢ dnispwithisc Bigpscepr @f the
proschARBRAIFIL b RSl nd BB CIL ARRelitali 38Rt 3h Wl 270

if desfredurEnel@esigni of tha4\/did§r$m$f|oally hhamltldnckﬁ@ssjm detegaine the
et ween v 34 and 136, the

e_overl a | | ower th .
amoua{] phlrawal LHE&%%% raterls ef ing,sRKkES Wpat qesmszpfaiﬁa voids.

6, t n
Unth 53| e WA MBSkl Sl LRI ka; R of e
loadingodlidactiva4 Smﬂatﬂe thatidiscussed ebovm:&m isolatqur 8@ sisekator 270 can

ve 1058AEHS b8 51 5L BT o S ectB  BIRBATEF rassapg dfietion in
selectﬁ@d%@tl’dﬂ%gcarﬂ\?oé bbesmbrRéiet 'uﬂie'ﬁe%@éﬁﬁy Qrcﬁﬁlcbtﬂrgs dfEEfSns by
rei nforcement 126 conprises a generally U shaped

altering M@qumtmurewr%haapﬁow A5 een decsrasin biguie 42, aeid 284

) ia5Ng r r L.cle r
overel i VY 251078 AR e, BB BR85S, e
lower kthaCé(ﬂissééCbmhdtlﬁfﬁessefdﬂledlatm' 6achvbids 284 Endh2@&dre located
bracket 140 Cri r%ong or by any other neans known in

betweendnaek relﬁfﬁt&emw 80e QuiRy reinforeMAItdy b1siehie Resk loads
bottorrﬁmr@%te 28{3%2&5%% g@g%{@s g[}?‘?{n Wﬁ?ﬁ%@ﬁﬁe%@%\érs]@ 2lastomeric
body b282e&oni nineer rmlmfbmememm?]{mawmdoutﬂrerremforcement 276 by
r.e nforc 6 etmee in 42 an
sandwighiBe” oA I SEREH: T J90urein 2 @i 2Rn Pt (RITGECEaaNt 276

compﬁé&scgnbr@q@ﬂ 290 WhidPhS Raphed tSrﬁé%e%ﬁFéd 90 e frAneN®r the
rior art. This pernmits the stress magnitude to

moungm struelerasf ths vehigleganghgibnacket 292t whkich i$ disghosgd within a bore
cofndiDh ol 81 35 Sut iR Reck P RLorFalS: 26587 Phos HELE Brugp other

mean$ ofriova-iI¢ @Ré edirt aTRugh it Hostoreag rak! ef wbidd 284 and 286 and
ability to endure splke durability | oads after closing

subseapeﬂh@omar%loq obsigstemede bogy 27 akesi thersteessispread out to
all of g{]éo % ekgﬁlvdéér? [ﬁrfe??éi%&ﬁe%@ﬂt 2?4 aa&@g%lﬂ@w&p@rééhent 276 as
well aslbetweeanthamgel porl 42 camdll‘aaec ceipfarsemenn2 84 asthemthare having the

bodr{vﬁ?(l}g_z %/(\4;31 hi n ch an i nner r.einfaor cement 154 and .
stress,GprsehEAtackin g SPRKSOR {60 SiSSreection ddn the srer ait. 1HsiRermits
the stﬁes%' rﬁg?ﬁ’ it © ﬁ@&@és@% WePl Eg %@gfr@ BleastF¥EBbLEin ?%ya more -

ines a hole 158 whic ned to accep
favorabdméypec ube or hanger pin 42. Hanger pin 42 is secured

LROBEY Sy SRS Bl el 270e St TSl 38, provides

a verySsdfe dHéStef ehfy wrﬁ@ﬁragtdéﬁﬁabla hiith tﬁéhéﬁﬁf %Sérﬁinréosplke
Is secured to the vehicle through isolator [O

durabititylopdaeftet closig ofghesmidsef i nes an outer
circunferential void 164 and an inner circunferentia
void 166. Wile voids 164 and 166 are illustrated as
asymmetrical with respect { the center of hole 158,
it is wthin the scope of e present invention to
have voi ds 164 and 166 symretrical with respect to
hole 158 if desired. The design of the voids,
specifically their thickness, will determ ne the
anmount of travel until the rate of the bushing spikes
up at the closing of the voids. Until the closing of
the v0|ds t he radlal Ioads cause pure shear

o Y a1 o I oy e ~ 7 M e



accordance wi th anot her enbodi nent of the present

invention is illustrated. Isolator 180 conprises an
web@sames i ¢ body 182 within which an outer PCT/US2006/034567

rei nforcenent 186 is nolded. |Isolator 180 is a double

hol e shear hub desi gn where el astoneric body 182

defines a pair of holes 188 each of which are desi gned

t ept | hner (o] o]
ADORBT°C TR e Rloh KER Iy BRfidR s Betely ehlE infistire and,

thus, Variatimﬁsrmldt to nmddWMOmrthF@smﬂm ingeaiﬁasmhatm internded to be

.. the vehic usi.ng outerrei nforcemnent 186. Thus,

withinete, 8eepe; P8 theninventions e ScBJVaRAtORS 37en el Eolt'J%% tregrded as a

depadlﬁ@'fﬁ}rﬁrthe@;?irit {alq@%é&)?gbf‘ﬁ{é)méh pushing 182 defines
an outer circunferential vord 194 and an inner
circunferential void 196. While voids 194 and 196 are
illustrated as symmetrical with respect to the center
of isolator 180, it is within the scope of the present
i nvention to have voids 194 and 196 asymetrical wth
respect to isolator 180 if desired. The design of the
voi ds, specifically their thickness, will determ ne
the anmbunt of travel until the rate of the bushing
spi kes up at the closing of the voids. Until the
closing of the voids, the radial |oads cause pure
shear regardl ess of the loading direction. Simlar to
t hat di scussed above for isolator 30, isolator 180 can
be | oaded in any of the three axial directions as
illustrated in Figure 4. Tuning for rate and
defl ection in selective directions can be acconpli shed
i ndependently fromother directions by altering the
voids in the required sectors. As can be seen in
Figure 16, void 194 overlaps with void 196. The | arger
the overlap between voids 194 and 196, the | ower the
stresses and stiffness for isolator 60. Voids 194 and
196 are located within outer reinforcenment 186 such
t he peak | oads bottom out voids 194 and 196 and start
to inpart conpressive stress to elastomeric body 192
from hanger pins 42 and outer reinforcenment 196 by
sandw ching. As illustrated in Figures 14-16, outer
rei nforcenent 186 conprises a generally U shaped
bracket 200 which is adapted to be secured to the
frame or the nounting structure of the vehicle and a
bracket 202 which extends between the two | egs or
U-shaped bracket 200 and is secured to each | eg of
U shaped bracket 200 by crinping or by an other neans
known in the art. Thus, the bottom ng out of voids 194
and 196 and subsequent conpression of elastoneric body
182 makes the stress spread out to all of the materia
bet ween hanger pins 42 and outer reinforcenent 186
rat her than having the stress concentrated in a spoke
or leg cross-section as in the prior art. This permts
the stress nmagnitude to decrease as well as changi ng
the stress loading to a nore favorabl e type.[0056]
Thus, exhaust systemisolator 180, simlar to isolator
30, provides a very soft on-center rate which is
desirable with the ability to endure spike durability
| oads after closing of the voids. [0057] Referring now
to Figures 17 and 18, an exhaust systemisol ator 210
i n accordance with anot her enbodi nent of the present
invention is illustrated. hgolator 210 conprises an
el astomeric body 212 within-which an inner
rei nforcenent 214 and an outer reinforcenment 216 are
nol ded. |solator 210 is a single hole shear hub design
where el astoneric body 212 defines a hole 218 which is
designed to accept an inner tube or hanger pin 42.
Hanger pin 42 is secured to exhaust system 10 and
isolator 210 is secured to the frame or the nounting

. o Y " L - - oy L T
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and outer reinforcenment 216 as wel| as between hanger
pin 42 and i nner reinforcenent 214 rather than having
w0 bh@7881926Ss concentrated in a spoke or |eg PCT/US2006/034567

cross-section as in the prior art. This permts the

stress magni tude to decrease as well as changing the

stress loading to a nore favorable type. [0059] Thus,

exhaust system i sol at or ({%é%l imlar to isolator 30,

provi des a very soft on- Igl rate which is desirable

WY thattid eladipielliig:y t o endure spike durability | oads

after closing of the voids. [0060] Referring nowto

Figures 19 and 20, an exhaust systemisolator 240 in

aqcord 0?135]'\ . enbodi ment of the present

|?1vent ?‘gﬁg?l\gk?ﬁu trated. |solator 240 conprises an

el ast oaerelastbnmylczmﬁyw thin which an inner

rei nfor errent 4 an.ou rei nforcenent 246

mol ded?@ \§U“§F§P " R %hw%ﬁ\?gt'@ﬁﬁ’m%'cs t%ﬂfsaégmnent

where g é’ééd?t@hhéin@é&dhrzé@a&ﬁﬁ%rtﬁé élaﬁtﬂnﬁ‘en%%oﬁg't%h al Second

desi gned to accept an inner tube or hanger pin
compplaﬁgtewvlmrﬁmz is secured to exhaust system 10 and

i sol at the nt {.n

st ruot 1% SR AT bt g HsF ERnBlarnkl SREIIRG into the
elastdméncIﬁhslslngévdmuﬁtrstsstdeem 10 is secured to the vehicle

t hrough i soI ator 240. [0061] El astoneric bushing 242

def | note:Alastarapricbpdy, HplnasaiseEoudiaanuku vaisiexiandingdnto the

[ d 256 are

olastdin 4 BLERRG o 2\8cbnd 2t Sbodtar LR FF S “cent er

of hol the2flst annulas veid bverla[jeettmceqem)rmf ahmdapveisleby a specified

II nvention to have voids 254 and 256 asymretrical with
OVelgRsspect to hole 248 if desired. The design of the

voi ds, ThBeGddlaten! hé’cdrﬂﬁtgr to NICIXIRES$, \Mﬁérblrfjeéa?ﬂ””flfs? member

t he amount of travel un the rate of the bushing
compggek adirsihale extandingtiragglo saidrelastompric hushing.t he

Shoar  To8drdRE sPring U GG, avREEh S8 Gl dremper is a

secoridiadle d:xgending thrabgh @afdrélabMhéricdbusiing sol at or 240 can
be | oaded in any of the three axial dlrectlons Tuni ng

for raf Beaif@laier |aceordingi i Claimi ve furthect¢asnprigiag e insert
om ot her directions by

encnrcg‘iﬁ([j‘tﬁghxgs“t{kﬁfgj é\/écﬁag@%%e%ﬂe%ul red sectors. As can be

sﬁen | Mheiigplater 2@cordnglta2Glainv4erWageimtieningeitenthtles the first

q 9\%cmr er the overlap between voids 254 and 256, the

and seg stresses and stiffness for isolator 60.

Vei ds #R4 pRhigs: c t geog si -
_ rei nf or cenent §4 (%Egdlbgtgire@g?ﬁf‘gf?gﬁtg%{]egompgﬂ% ?ﬂemsert
dlspomarowuﬁtbeb‘ttstm‘reout voi ds 254 and 256 and start to

i gpart o sive s 0. el astoneric .hody 252 from .
e THETRORRE Aerordiag 18 clBinthcs iialein: Said Sbanid sngiggr is
brackéwnépbséu agaurﬁﬁhelftrusaﬁmtesbndwcﬁwur es -19 and 20,
outer reinforcement 246 conprises a generally
r8ct angbeaisoldtapeaccprdiogeto 2BlaimnhircHurtbendegopidsing ae insert
dlspo§§CﬁHFCﬁﬂmttﬂ8tfn§tDﬁ6I me or the nmounting structure of the
e an

ractket 262 which extends around the

peri phehy lsdlatdrmomﬁmg ¢o IB1diyn 25 Whelbinssail %cbﬁﬂhﬁéﬂﬂb@r is a
of voids 254 and 256 and subsequent conpr essi on of

pair Ogt'(a'@ﬁcﬁ%%%wn%tmughﬂt%leé@mﬁ@c buskigg. spread out to
all of the material between inner reinforcenent 244
and outer reinforcenment 246 as wel| as between hanger
pin 42 and i nner reinforcengnt 244 rat her than having
the stress concentrated in spoke or |eg
cross-section as in the prior art. This permts the
stress magni tude to decrease as well as changing the
stress loading to a nore favorable type. [0062] Thus,
exhaust systemisolator 240, simlar to isolator 30,
provides a very soft on-center rate which is desirable
Wi th the ablllty to endure spi ke durablllty Ioads

Y - o a1 F A/ -~ o
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bott om out voids 284 and 286 and start to inpart
conpressive stress to elastoneric body 282 from i nner
WO edonfosmoeenent 274 and outer reinforcenment 276PEHUS2006/034567

sandwi ching. As illustrated in Figures 2 1 and 22,
outer reinforcenment 276 conprises a bracket 290 which
is adapted to be secured to the frame or the nounting
structure of the vehicle and a bracket 292 which is
di sposed within a bore defined by bracket 290 and is
SEF.UI €Fhé OisBIAGK &lccdfiind@YioPrisim f 91 thﬂEePrcoki’b(pﬁ’dh#’t &% insert
means known in the art. Thus, the bottom ng out o

disposas] awupgthedigstdBBeand subsequent conpression of

o B B AR TSNS 1 B3 B Bt shmoor s =
brackeindisposeat arctindf thediestedid Sodondsvoigs.] as between hanger
pin 42 _and inner reinforcenment 274 rather than_ having

the st FaRsisplatereriqeatdiag i o £1aipakd, Jurthey comprising an insert
; 5 J Ln the prior art. This permts the
dwpoé%féééﬁﬁgéﬁﬁﬁﬂagﬂ%b decrease as well as changing the

st3.essTheaibofajot caccombing ftavGizmm e ,t whereih0®a% firstismember

h t, t i sol at 270 i.m to.isol at 30,
compiaciut fels ok ReUs, LB agrib o] SIS aHPUR DS g1 1 abf e
WM4.h thee %léfohécg;ﬁrgw_ el 18 wivsrei Eéﬁysé&ﬁﬁ%e?ber isa

after closing of voi ds. [ 0066] The description o

bracketdispesashatosndi thefissteind socomd) \aigs.i nhnat ure apd, ht hus,
"R on: 100 s} Ai8aREte RECRE, AL AkHelf o Llintliglehgian across

the firsteriiulaovoid SagBsvari ati ons are not to be regarded as a
departure fromthe spirit and scope of the

i Hrent T ixglatongoppeting o Glzimédwherein a pgdialsdimansion across
I3 S G .astoneric body; a first nmenber for
the S%?@&@Hgg}tvr@gﬁgﬁoneri c body to a first conponent; a
stt.ondT e ribaatdroacardiag hionGlditme 1 ¢ Maetreinethiec filsd danniutaravoid is
onent; wherein the el astoneric body defines

secon 0
Concea?fqug'ﬂ?%nﬁ[ﬁtme%% extending into the el astoneric
byghi nohd {yBt8r bt t@e(tlafrﬂelﬁl/\%?éﬁﬁ%é %eESﬁ% annular void is
defines a second annular void extending into the
concegtricswitivéine tirsbmsermbegr.f rom a second si de opposite to the
first side; the first annular void overlaps the second
annul ar void by a specified overlap. 2. The isol ator
according to Claim1l, wherein said first nenber
conprises a first hole extending through said
el astoneri c bushing. 3. The isolator according to
Claim2, wherein said second nenber is a second hol e
extendi ng through said el astoneric bushing. 4. The
i sol ator according to Caim3, further conprising an
insert encircling the first and second annul ar voi ds.
5. The isolator according to Claim4, wherein the
insert encircles the first and second hole. 6. The
i sol ator according to Claim?2, further conprising an
insert disposed around the first hole. 7. The isol ator
according to Claim?2, wherein said second nenber is a
bracket disposed around the first and second voids. 8.
-The isolator according to Claim?7, further conprising
an insert disposed around the first hole. 9. The
i solator according to Claim2, wherein said second
menber is a pair of holes extending through the
el astoneri c bushing. 10. The isolator according to
Caim9, further conprising an insert disposed around
the first hole. 11. The iséPat or according to Caim1l,
wherei n said second nenber is a bracket disposed
around the first and second voids. 12. The isol ator
according to Caiml, further conprising an insert
di sposed around the first hole. 13. The isolator
according to Claim1l, wherein said first nenber
conprises a pair of holes extending through said

ey o, o o



