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CATALYST SYSTEMS FOR PRODUCI NG POLYMERS HAVI NG BRQOAD
MOLECULARVEI GHT DI STRI BUTI ONS AND METHODS OF MAKI NG
W{ Rili6/8AI8EH CROSS- REFERENCE TO RELATED APPLI CATI BNSUS1905011102
application clains priority to U S. Patent Application
Tﬁ%irial No. 10/829,550 entitled "Catal yst Systens
nprising a Chrom um Catal yst and a Non-Transition
_Met al @gd opent adi enyl Cocatal yst" and U.S. Patent
Windowy Blind S¥stemser i al No. 10/ 829, 842 entitled "Pol yners
Havi ng Broad Mol ecul ar VEight Di stributions and

the Sane", both of which were filed

F1eﬁ &E? ?Fesﬁ%tl\fb’éﬁgg) Dand are both incor por at ed by

reference herein in their entirety. FIELD OF THE

ven I dey t

Cat E‘Fﬁg 9‘\4 %‘lg r1n9é @rﬁ}e nltrella;e{gng) g?%ﬁgggmn? df n%vgngbﬁ 88nd, Oand more
parqmﬂarlyc wélated yo admaugmalsymm o5 pevidieg appoinppwnyl window blind system

ﬁ %Igug §§§ed catal yst and a nontransition neta
MU SOFEMt 4ti°8nyl cocatal yst. The present invention

generally further relates to polyners, and nore
Bagkgrdunduwif #ird Bresent Invkentivmr s havi ng rel atively broad

nol ecul ar wei ght distributions and net hods of making

the sane usin% a chrom um based catal yst and a

nont Blind pnd e liketsarh ay drapprendaporiiergs aegommaniy psed for sheltering

r c

Wi T e P RSy G s AALl ot o) yarvitible gn acshetcally
appkadmgnMOBt aftiiee Blind comgriseutsavstss seproseadapted tebe affiptddp ageiling, a
pluwg\{ye Ca!ﬁﬁ;é? El?trsndé%‘gg‘ﬁg' é;?egh@ci %fgl{ﬁ?] t?éde%s% @Fﬁ%pcg aﬁcf Iplurahty of

een u elr a
slath h@fﬁdyxtaalgztand/ wsp@idydm suppattedby thehalgimtets r&pheweboqa ispdhessmanner

that, ﬁ)y@ﬁg aﬁégé%g@ﬂey%a%%ﬁlﬁg? §e{| r?8P]§3’§ Eﬁ?ﬁn"hg vgxﬁlaal movable manner, or

ind i I RAAESH iRt @me tipieppor t ed chrom um based catal ysts
were 1nitially enployed in solution polynerization
processes. However, slurry polynerization soon becane
KnowHo@8vdrBe Bixidehas corailideaalbackaLiWaer the ibking iscopemel; sndight would

ar g e et o Sedesi 2 S B but o wpleasig
pedpfist dye Ul @ifhernidi€, N80 uGekIhab b6 @ﬂrvidﬁ/@lﬁ all hRkausdd the Mht@hbiyof the house is
affected by its nolecul ar wei di stribution

casity sicwotl &l autsidesihgntthablindris oReFd 0 Q%P%Bled@tyé’ﬁ?ﬁlﬁéiﬂ’%?‘e blind
forﬁ@g%z&d s@ouff Xle%@gttﬁé DGt BY etﬁ@yu&%ﬁfé 'Eﬁﬁ“gh{) On the other hand, when

ogr ap can scri bed
theplalinalnist ﬁlﬂlyl«rhrmm laswqutlrb bb)@kyftﬂll gxpequghgh;qqﬁf@@twe{ypﬂhyp people might
i,ndi ¢ I I i .
Sy g Moo LR MR s Ot e i
ful jpead| the swwtighhik aliéwal tp @htymﬁe hotse itldeughttye $lateeaps. However, the size

or AR S eER) B oLl e PRSI b ke e

In Gfd%lé fid laubw Qﬂot@fsu V%wlpmh@f fhPoulgk A blidd, ithep klay @ap st b@\enlarged
t he yol ef n e

nit is being pr ogessedq@t%&%
1nt¢17élpé%llyOﬂ*lcls ﬂv@mhe wigth ob ieyslat mustlys Bereased gorEssp fcovering up
s often performed in the
ﬂwgggégﬁ%gkggﬁﬁggggg@%%?gé%ioduce pol yol ef ns havi ng
relatively | ow nol ecul ar weights. Although hydrogen
can ke UaRGohRntiSEhildewiihad BBl saibad druebaghy, theI Uzers have to make
breadt h of the nol ecul ar wei ght dlstrlbutlon %
a dsoisipn| etween esashinecenirymentypids BrivAPY tDHECERB; %%?e%fon this situation, an
catalyst. A need therefore exists to develop a
catal yst systemthat could ble used to produce
pol yol ef i ns havi ng broader nol ecul ar wei ght
di stributions. A need also exists to broaden the
nol ecul ar wei ght distributions of polyolefins produced
usi ng chrom um based catal ysts. DESCRI PTI ON OF THE
I NVENTI ON As enbodi nents of the present invention,
catal yst systens including a catal yst conprising
chron1un1and a cocatalyst are advantageously prOV|ded

o e
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cycl opent adi enyl lithium cocatal yst and one is forned
W t hout a cocatal yst. A catalyst system suitable for
waig@eiomspol yneri zi ng ol efins i s advant ageous| yP@r/osiod&ei1102
as an enbodi nent of the present invention. The
aianded leﬁlomSMhide KWhichds oatableadt ﬁr@ﬂ&hg ntifohdtidRal WhhdiAg effects, have

cat st _and at non anS| i on net al
em d%‘gnF’éfatF%Cﬁy P°‘z@ E‘Hfoolahlal tignal swinday (klind  gomgpriges two
indépRhdent Sladingesyitems ex@ited doRBwaRl R frofthé RIFREHBAe ts%bpbh@r wherein
chromumin the catal yst systemcan range from

tworshading sysfefesaprisesdpspective hanaingmmangement for fprizaniadly apdrojationally
5 suppdri Qs%&ﬁvé ft gpslatﬁ |Nlé?1f1ﬂ'ﬁﬁé Yl?el to sflz{cﬁ’ﬁg Qs a}é)ve?’tncaﬁ{/' disposed at

altern vel fromO0.02 to 2. The non-transit
the gamefimeyo B@i‘ﬂﬁ‘é @n@lterygingaiesign Ewr@sﬁtatlngjmblpfer&hndlmg @fI%tSo This is to
say, Et: g‘ﬁ%@?ﬁ §1§1{] %nrsgtfr%s %&I&? slaf é\g%bﬁ’ pml;}ptgg fifs ?Eﬁn% a’rrangement of first
shatﬂlng) mrsmn_n_lsms@@lqdpma&:ﬁpt Wa :gzkttsup;forlbm by thersem@nd hartgﬁngaarrangement of

a n e cat al yst st.e d.fo
scodsTRURE SR o i B Pl iR Sy DB 78 or oo
10 hangmgtaﬂ'amgmmnmmohir@lrthe tistancenttaden st tloft Datd akdDsegbr@AUgRt of slats,

Exanpl.es .of,.suitahl.e non-tr ition nmetals incluyde a )
oo RS 4 SRyt AR b -Gy B blind
couﬂ&laldjulsﬂedﬁ&ioﬁilnftuﬁllib @erdmgiaesi um (My), and a Goup |11

netal such as al um num Exanples of suitable Cp groups

i nclude a cycl opent adi enyl group, a fluorenyl group,

or aDrdimeinyte pngingarrahlgeménn of Wﬁndawaﬂiﬁd b@mﬁﬂ;@% b I%z!dsl gflelongated

r unsubsritute For npl ro can
laddefypliappq wagmt aypg ap %mg P’ge@s igo w&» ’éfhﬁlat léﬁnserted to be
15 suppdried! By lad@hBkdped ﬁahgﬂ{gk&wo&%s&éptw@mng]mdlmxoreg APa pRfhlity of
aIkyIS|IyI roup, or conbinations thefeof. In an
travgsse §end frspace ngnq@gﬁeg|the@v%]@ggf@pr5a§porﬁg to form a plurality of identical
y t h ( Vi t
grldﬁag&{:”]cgg?ﬂ t@? %%ggdlﬁél Itﬁ’n Léél%) % th]ﬁ%: Slglﬁfgpgﬁl%sagﬁére in this
multlfunaﬂlcmal winslowcllind) ﬁhatdlsamse bﬁwp@o&nyl tvotsteds (rﬁpacttlvals( l:along to the
first lclr}/da h%néec&{%gl{a %1%' anttemﬁés %%: hsalgt hag ;tpe I1s?anc%l| tggaela ég/? SJﬁIS of a
20 conmnganalmmchm hdmlds For exanple, the netal Cp cocatal yst
can al so be cycl opent adi enyl magnesi um et hoxi de
(CoMgOC2H5), i ndenyl al um num di butyl (1 ndAl (C4H9) 2)
or fAueremnml) urrslehgﬂe rbundmlltchuhstamad,eth@d:muﬁﬁhﬁﬁcbﬂ&) winktoe blind just

t.al cat.a so b e a conple
ook & RGBT AR, HAbey B 15F S BHIEL A chhyshading 3tem i
opettated§ tthiy lamchdefll WiRddw2 b dBik .capdde SihilWingidhaSRdetfodd Mtd/the interior
[ nc(Ludes chrom um ogﬁ% suCPport that serves, as a
frony 2, distellce frafjee TFRIm EeghigFiEd {Ci¥pree G PYsSR Meighbprigsistals of gonventional

25 winddVe bHStH (88 dishRied ANt aOrled @s MRS gab! Tlﬁ?ls t@lséﬁmlrpérder to allow
al um nophosphat es, and m xtures ther eof In an

ligh penstrataeram arwidersgappietsizectziida of die sudtifunaignal Sgindow blind are
r
B8 gt @ R B BB i,
further i ncI ude addi tional conponents that do not

adv giedvdr, &hisekid t e ahatdRl y(ﬁl&)lﬁyaﬁlﬁmv Bl 1P ot 'c&ﬂﬁ‘elti@le with

zirconia, "alumna, boria, thoria, magnesia, and

stanardized size efrenvastionnh ellrsmyﬁzimds hﬁasn@tlgtpﬂé@qbovee the afigimgnet grids of

f
30 this ?alﬁl%ﬂae?n\glc %P‘\%g"q@g ta'rtf: ?J QSA s?éfotetﬁé gﬁ& ﬁﬁi L c&[\)’g%ﬁoggl window

blind§. i othenwBas,ein Fhiz muhfsrtahbhn]Mmdnvd blértdy theehahgingvhiétqifidiof this kind
commercially avail abl e fron1the Quant achr one
Corporation of Syosset, New2York, can be used to
deternmine the specific surface area (hereinafter
"surface area") and specific pore volune (hereinafter
"pore volune") of the support. The surface area of the
support can range from 100 square neters per gram
(m2/g) to 1,000 n2/g; alternatively, from200 n2/g to
800 nR/g; or alternatively, from250 n2/g to 700 n2/g.
Further t he pore voI une of the support, i.e., an
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the presence of carbon nonoxide (CO at a tenperature

in the range of from 2000C to 8000C. In another
wepwodorsent, the catal yst is activated via a redius1005011102

and reoxi dation process. Suitable reduction and

ot m{e\%@é spladnh QI PERPRASER iﬁE&n]ﬁiﬁ&i REE thel HankinSnet 3ngﬁftconventional

n
4,151,122, 4,177,162, 4,247,421, 4,248,
windowAdindst60, 4, 397, 769, 4, 460, 756, 4, 182, 815, 4,277,587,
each of which is incorporated by reference herein in

its entirety.ln an enbodipment, the pon-fransition .
et 41 TipL din Nt of RUBLBESEY MR R gt Vertically and

Sim‘ﬂ@%;‘%gﬂy (%P@ﬁ‘%ﬁ%%(ﬁbiﬂﬁeﬁ}y opBx@tedBliAd sysRnCgsthetfySdnsirfng that one

0 tthe support"after activating it. The )
set afcmd zslays mustabe bdiacsohist pratheRisetnok blindstigp belongfo apgsher shading
SR R | R WdE b/ AL&fbling workers since it
o Bl TRLUE e PR ERK, 208 b i v s i
asselplingopracdss i¥) sosoimbersome @udrpbpridus ghusheausing tie peystuction costs of this

. caca 1. The resulti metal Cp catal yst can
kumﬁﬁEﬂhﬁtxggﬂﬂF%n%WE@F§§€$$%é§4on reactor. In another
enbodi ment, the activated chrom um based catal yst and
the non. LI NSk §d 0 AL RertRd BhelY nfufifuh@ioRal window
pol§%%aPég?’d%ﬁi%%ggﬁ%%£§g?cano?ﬁ§r en%ogrnent, tﬁe é?m
blindsadir@hgedienand Cp conpound can both be continuously fed
into a contacting vessel where they react for a period
of fr ni e t.0 10 hours, and fromthere the
Sum@ﬁﬁ¥3@£€éﬁﬁﬁgﬁévpéﬁ?s are fed into the pol ynerization
zone. The two feeds can thus b e accurately and
conty BUANS! BictPEKthOplet V&R i BPrA IR idSRHlaA syseem which
deterﬁ?ﬁg§yhg cgrretf'nolar Cplcrqiatio, which in turn
is capalrle pDprovidimgymdiiplpshadimgeffests. 1 n this way adjustnents
to the catal yst-cocatal yst reci pe can be nade as the
polymers are produced. Pol ymer conpositiqgns can be .
f or Hawthsy opiestyafdhe pressgt ivertionds tooevidpA W plind,gystem, which
i i g KR pEREivaY SHRMIGRINE I8 JTBIiAd slats
com@ﬁéfe%%?%%tgggégﬁé%rﬁgg angﬁla r%nt?a%si tion netal Cp
so as tacsateatiwedyt shadexthapitasityéf sunlighbenteringdnfo s isteripciogie
unsat ur at ed hydrocarbons having from2 to 20 carbon
atoms such as ethyl ene, propylene, 1-butene, 1- o
pentAsmther objaetxad e preseptenyaprion 1Sy peayide a window blind system which is
y ving g SR8 blikd AichS8 @asylopBaf6A) Qess expensive,
am#@%@%%ﬁ%yﬁgﬁﬁqﬁﬁﬂi3?%§B§ g?eoflT e chro#?u#rbase&wsep
sunkighit abfeming] priyeey pratedtian,| apd sesthetiohlerppearange.ddl pghien grords, the present

. al yet hyl.ene ho ol y.ner s nd copol yners of ethyl ene
lnv‘%o’i’ﬂﬁ%l"?@f‘ aLlﬂ’ar%“: ngg?{é’*‘g%‘ﬂ%%%%‘r . The pol ymer density of

such copol yners can be controlled by varying the

conoponer. 10 nmer | Q.1 N, t t d svst herei

ot TABE ShRo B R robEh @bl s B R PhdyBlind system, wheren
no dx@eréB@Gnd soifplicated Swhatire drenpddyydrar the presanh inveitipnriyyorder to achieve

e S e AL RSB RS PR TR | sl provies an
ecoltéHRid RhEefBticRQoUA®A ifdtipheidhEhiipahating «fecl. produce the
honopol ymers or copol yners descri bed herein al so can
be used. Such reactors can conprise slurry reactors,
gas- REREEndIRas baksto Redmlish therabavd abjestspthe pragent invention provides
conmbi nation thereof Gas phase reactors, cap rise.
a WG Hlipe Ve IS SOSTRSes S R gy Sire HBRdeh plonted it gefing to a top
beaftH % @l1fhgCaRrst MR SeravRiehC Ald 4 ROME dadihgirangement, wherein the
| oops. SOlution reactors can conprise stirred tank or
aut ocl ave reactors. Such reattors can be conbined into
mul ti ple reactor systens operated in parallel or in
series. Any manner known in the art can be enployed to
contact the nmononer with the catalyst in the reaction
zone. As nentioned previously, the cocatal yst can be
co-supported with the catalyst, or it can
alternatively be separately introduced to a reaction
zone. Suitable contact nethods include fluidized bed,

L




pol yner drop when the cocatal yst is used w thout any
hydr ogen present. Wthout intending to be limted by

W b@eny1876t i s believed that the presence of tPEI/US2005/011102
cocat al yst causes the sites on the catal yst that

Tirsy Shahigy anpagchd e, *M“Whl“iwda@ﬂivﬁﬂly\/\ﬁdt@ﬂéd ki tRI top Qraverse supporter,
convert. to chr noce sites that ect the
corf 3R artsS B ACUANS Gl oty & 5% bmeings Helepe frospapedly and
suspeﬂdbdip stifp@riiret tﬁb slai HoPiealtalyyetwded theop ¥ sd fupbb&er and the base
%% %fasn1added to the reactor In the presence
h‘i’%‘ pesirollng alt gnele af xRt theoplatsutndra fiest gheratingygystem for
5 sel&ftlv&? BRR upITRS bdse 'h{Eﬁﬂl)elt AL [he't&?{r@@?sg %th@antdrh%hﬁmg the base
unmber average nol ecul ar wer ght

me@bﬁrstt) AFApi @Mnyfardéssa\lz‘@rﬁxan the t@mtraysrsm gunphréerswheemaheasey@m shading
arr G WHER P B ynb BB S OB U eBOSu el Comprises o

esence o t he sane “anoun
secmtdshmral Sy@pmcf@c apaa;leq/lytand ngpemhﬂllyysuppdnmg\/h (p&raleteﬂmmecasa of the

t han 25% al nativ
sl o fRly s Ren HeTPh Fhvar Aol wf i bESP it scqpg operaton
10 systequm liftimgaup the mbmr hdnig sgadaé}ﬁ towaEdsaRE P t@fver@au@boﬁ@ $that the
reater, tha a(ﬁ%also C sulh 8? endlng on
preETEN Pl oo aisecaaiilt At DPe i SR camePnBkaN iR lisht of
desﬁ&il@in‘.t’e%%lt}uﬁa@ﬁnfﬂﬁ'&{gﬁ frond &R sWt&%t&?ﬁﬂ@@ﬁﬁe Qﬁd@%l@ihd bRtem.
or greater than 20% alternatively, by equal to or
greater than 40% alternatively, by equal to or
gr eaTl&rrefbi&aﬂaé@s% ipableltd eglevtively @oitrol Ahe BFE ABAIME Q‘Yangements to
F@ ? ﬁé greater than 60% Likew se, the M and
pro ﬁpmgﬂ’? %6?6?%% produced increase when the mnetal
Cp cocatalyst is added to the reactor to which
hydr en so, added, .as conpared to the sane
5 poly ‘ié’a\ﬁf PRIepYYES slapfires, g adypntagsy é’? the presentyinvention will
becb@a@ppirent @0 the ESlwy detdiled B&cﬂﬁﬁﬁnQS a@cfon{ﬂaﬁylﬁ@ Hﬁbvlrf-g\ﬁ’ and the
cocatalyst The M or HLM typlcaliy i ncreases
app @%5$°%W¥cw greater than 50% alternatively, by equm
to or greater than 100% or alternatively, by equal to
or greater than 500% They can even increase by equa
to or greater than ten fold, depending on the catal yst
type, the amount of netal Cp cocatal yst used, and the
anount of hydrogen used. As enbodi nents of the present
i nvention, polynmer conpositions or resins produced
20 BriefDesgription ofllicoDiawihgzased catal yst in conjunction with
the non-transition netal Cp cocatal yst that have
uni que properties are advantageously provided.
FIGEX dnppaspectivet iew pbé wirslowdding system anesrdingab agheeferred embodiment of
meﬁ%5¥er&hF§e honmopol ynmers and copol yners of ethyl ene
ner 1- hexene conononer. For exanple, the
pol ynmer conpositions have a melghtaverage nol ecul ar

rc 1 G948 e, 409,09 P . SEA e e o

prefgrehembodimant eflibe PoBery/ m\CdntloIaIilthratmglthe fiyst hgnging eystem and the
r alt tively, greater than

t han 500 OOO nol ;
25 Sec{@g B0 HPIRH 4 eﬂ?né’g?rﬂy ﬁ%’pB’g ﬁ?rﬁetcodc Bsi ti ons have
broad MAD' s as i ndi cat ed by polydlsper5|ty i ndex

( RD ) .ln s embodi ment t.he
FIGD§ I I;S/ a%éi% ?%V%sw vgvog t%fDIWlm\fgf’vuglg1 RN %clcor{awgntogg? above
prefairdsdeembddlmait)o;f tlg‘:r madeat intvémion 40ystratidgedfeAtiewetond Hahgag eystem is

than 50; alternatively, greater than 70; or

alternatively, greater than 90. The nol ecul ar weights

and the mol ecul ar wei ght di$tributions of the pol ymer

conpositions are obtained using a Waters 150 CV ge

pernmeati on chromat ograph with trichl orobenzene (TCB)

as the solvent using a flowrate of 1 nL/inin at a

tenperature of 1400C. The TCB is stabilized using

2,6-Di - -butyl -4-nethyl phenol (BHT) at a concentration

of 1.0 g/L. An injection volunme of 220 mcroliters is

used mnth a non1na| polyner concentratlon of 0. 3 g/L

o, - N o o
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per hour and conditioned for 40 hours at room

tenperature in accordance with ASTM DI 505 and ASTM Dl
w@2®s/omsocedure C. The nelt index of a pol ynmerPCEES005/011102

represents the rate of flow of a nolten resin through

Tiffea mpO Bl @Fp&f‘d%y&ﬁ?%edoﬁ@ MaghiBls@m u\eaﬂeﬂqﬁﬂeﬁgtaaﬁcér@ & slats

for& ﬁ’&éz 160 .grans at 190Q0C. Further, the high |
suppgeq by %Stéﬁngén&ﬂﬁtﬁlﬁer resin represents the rate of
flow of a nolten resin through an orifice of 0.0825

i nch di amet er whe ubj.ected.to a force of 21,60
FiGy? dive SR GOH R r, B Do Ger e e pistered
embbdlilmﬁhﬁ!ifgﬁe Qlfesefn]’f Blﬁblﬁloﬁ,lllthrbfli%g‘WV;ﬂe{IOtﬁe Q&o&IAIH&lgﬁiig@ystﬁﬁ llS not lifted,
ternatively fr to m n ternatjve
the § 1“;&&?{??@? t .%@&%B@%@SW BipSpRESs i cménﬁl%b\@me?w blinds.
from0.05 ¢g/10 min to 5 g/1 0 mn; alternatively, from
FIG8§ és gj %86 mtﬂ: {Ilgwoof5thg;“il%o% thd{l)'%?'é%f\l]} g{f&%% e afngcl)empreferred
emb@ﬂlﬂﬁﬁi (ﬁf the pesknt Mhvatios] ida@angvvhdh tASIMoAN BaBing Biem is lifted, the
pi pes have HLM values in the range. of from

ligh r& abls t<1 oessghrenethiha windomeblindiip gegap tice amhf sjzg of éhegqownﬂonal
windBwbliidkt ernatively, from1l to 50 g/ 10 m n;

alternatively, from2 to 20 g/10 mn; or

alternatively, from4 to 15 g/10 min. The HLM val ues

FIGaB s dGlefpBitive dridw oR @ROKEIARS Blind shted hdoklingd o arnubold preferred
In addition, the shear ratio (HLM/M) val ues of

embpw@leﬁb P ks PRsPGRb dnvenEory shaving tbﬁ SAmgrisoq| heafeﬁat the djrgt, hanging
rnatively, greater than 150; or
Syﬁ&f‘?@rﬁ%ts%c\t}gﬁmhgﬁg}ggg%%@ than 200. Charpy inmpact testing
is one nethod of predicting the pipe's resistance to
rapid crack gromh at |low tenperatures. In this test,
conpression nol ded plastic bars are cooled to various
tenperatures, and subjected to an inpact test. The
DetdiRAMREEHpt0A o theMrefebred BaildAlménd a bar transitions from
ductile to brittle failure is recorded, as well as the
total energy at each tenperature required to break the
bar Remtiag' tosFigd. 1ttheugle3 of thedralyiresf Dwindow bliAGTsterP&8drding to a

e R N T
comgflsdslaqalb trh RIIRREUPHAHEE L 0 ac&ipd:d&'h)r iffiging pes tdp KEamrtﬁTag;éllmfg and two

kage at. a certain reference te Sratur usu X
%) &ﬁé p traverse

indigideally; opgrated; fadivg argngemeRs 40+ Skrdsng

suppbRr #019rHe st nIMRE atrfifzeinBRO! wﬁﬁﬁ lig) M@Wﬁ‘bﬁdl %Edeﬁﬂedt ﬁ‘&n the top
resin's reSIStanceto rapid crack growth aﬁo

traversg seppdeiercHl, iremphisas i basp anembgr P by mhlballtseﬁﬁ slms @ot'@st hanging

syst%q %é%m%%i )}it&fﬁf rspra%gcﬁf 91¥(1 Sgé'?l%lﬁcg% E@@g&é@ td §hts 22 horizontally

dispai;ddebetm&en\tbé yap tlrzﬁ&se tshgporterl D@)d e baset memberi 2ednd, fot edectively

roiaffiE e afely ity 222 P b wieh: 2oL ARGV Rk e base

melﬂdemZI Aswarts &¥er’tap ittd Pdrye, su@pfr&t @0 ahfh aﬂllﬁlﬂé thr]]e/ base Tiember 21:{ to drop
resi stance_o i pe to slow cr rowt h i.s nmeasure
dowwa@f o8t figmije 20 Eriers SuBrorr i@ﬁ@ W dhaging prpngement 30,
whiéhlig Zlﬂwmk&@ Jexfehddd frdh %eﬁ@&trﬁeﬁk@ %@)ﬂéﬂeﬁl(p t#Bpriseé £Edcahd hanging

to sl OMICYaCk rowth is st udi ed and docunent ed.
systamp 3B avhiighyis adapte rf@fsﬁpg‘teéh’@éd s'eﬁp@ndswyévmmrkgrammdﬁt%mmsqi pré of the
s LRl BEONER it 18 SR 080 ofRoRG 1 Pind e B0 mermber 21,

resin, and proper pl acenment of short chai n branchi ng

in the nol ecul ar wei ght disfribution. The inherent

resi stance of a pipe to slow crack growth is nmeasured

in tests such as the Pennsyl vania notched-tensile test

(PENT; ASTM FI 473) using conpression-nol ded

speci nens. Sanple bars are subjected to a constant

| oad at 800C until they finally break. The pol yner

pi pes described herein display high Pent val ues of

greater than 500 hours alternatlvely, ‘greater t han

— e~ o~ I o, A ~ NN




at nosphere. The catal yst was then enployed in four
different runs to polynerize ethylene. The

w@elognersrzat i on runs were made in a 2.2 |iter BCEEF2005/011102
reactor equi pped with a marine stirrer running at 400

* arfidl FgecOndTOPurE QTSP tEIEY “ﬁswlﬁmﬁgmﬁiﬂﬂ sByond h§ﬁgﬁ§% sysRAKEE towards the top
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cont ai ni ng 1$0| |dl n anol dagagl] connected to a steel
AP RBRBTEr 1P k%‘ P’Sd Hefcard baneingsysiem BAre| drgmdownwardly away

frofPiE toplttaRetsdstppatari1pg nitrogen pressure applied to the
condenser and | acket, which permtted precise
tenperature control to within half a degree

cent iTye dicke haNglﬁQWS}tsﬁfn tl'ebcﬂnp)fseﬁh Gaidr@niri Z3Nofadbly mounted to the
i nstrunents ss oth Hmed a smal | anou

o RFHRMAPORETGD. 1G5ty Siniiiey hareneetso e SPPetlgrisnded rom two

encisl df&ﬁe ed\Rfs8 et R0 &y sﬂéﬂeﬁ&ﬁ%uf)ébrﬁﬁlgethg %Mtsrﬁaa?lﬁ Qﬁe b€ ¥dember 21.
I|ter of isobutane liquid was ad

Fu’fﬂée&@f”@r ther elpneging hapging nsb?3R Famprisene aﬁrﬁl amg qem;ld supporting cords

2309337 é!@e%'dEd fin &b @#ds%t Q%E@é 23 13:'1!41}{]%!?}% e B¥e member 21,
another . l1ter o | SO utane

an¢ e abwality Wé@a\flqeatcetda B324parg Spacedlm bktow@d bblgweeﬂn thedttsli supmmting cord

58] PSS At AL OB, g v

arrmged; Sinst ehandind gdp232§, (A8 ﬂhE’a])ats Dhare rlﬁadbmarbemvéﬂl Uhe€ first and

stirred for e As et hyl ene s consuned
sedi T SRR GAER3a P o sPRErscL Ky, T irp e (i, 237 In other
woRIsethS élofgatddBanghiginét 232 MWadaddert Sdpddyhah S8 s¥htdAs WL ERWslat 22
of ethylene into the reactor to maintain the set

is watedrby anaindividuglyigavarse 6erde2p2¢ japg spacerdly sensiatashley the disst hanging
grid328 LWRREHst AR of 8 lcrn%ﬁac&f@ﬁe é’t\ﬁ@ 2§’i50}aﬂs3é r%ﬁrtﬁé §1Htrs '2? €6h be rested

and opened to recover granu ar po mer po
andppypperiesieen the fraverscaenrds ZWsewb@anlvammn the grndom@at Furthemfiore, the

of foylin
tllt%ﬁéle \gg#ﬂf %a?%%m&%ac&%@& eﬁgaﬁ{ r?%%%‘%?a se>; am %Le{ ato r%ﬁ:ésely lift up
andadtop\dotm the dirss ped isécord! sgporingnerdaf23pn| ABIIE rat ﬂfecnitﬂe&dne In other

R AR 5y BERRETL 1 0, BED ML v

in i VitEical daBdiod swelia® tHelidtatish BOthe |t1faf/éi‘§e€z&h1 ZITOMN 18ad0o thé"earlatlon of
rimethyl sil I cyclqr{;ent adi en [ithium (

theatllE angig af §})§: ¢ i the frs %d 433n g\ccordmwgly(,:ehel_ﬁzst and second
sup?bﬁﬁg %&1@ em AdBENk St BRktERANor RS R &ﬁfp?écek%%{gm lower

bel ow provi des details regarding run an
endspd thy ﬁrSHm seCHLd\mertmg/nprdeZIaﬂ 2Ppe ocaamqspted togethiendo the base
y i
0S54 TSRS 2 S35 TR 8 5 o
topitravarsdoduppdrier il end\Vd painef 1HE ddrds\24ll wech Haminp @dBst@nd portion extended to

e AR A SR B Byt e

slat§BD tind theieiaeselyaklefdCthapethe tdptttvese ApRbitdrng, \Tvﬁ’&eln a second end
t.heory thg@eihronocenyl sites formon the cataly

poriiprapft qarke b e Aiftoids 24 hiexisndsdoni 98 he tomiraygese sHrperter Hivia the lift
lock thcﬁnt?cfl tﬁehl%IdMéQnd 'unfo?duﬁ SR s shadlfzﬂé: g&ﬁeﬁt\’ﬁs n the
. EXAMPLE A9

cocat al yst was used 9VPI “gr ade
Cr/silica-titania catalyst was obtained fromWR

G aC’Eh@MmﬁFEHaHﬂE%@ah{én@hf 304s £aQGs] @sdpb%nﬁﬂtﬁ?sﬁi@ﬁ?%&stem for
as described in It was then reduced in

assisting ﬁﬁcféwbﬁhaéega%ysfamt Hhiseprvideevappusstading effestsc Hew) yhet second
was then enployed in several runs to polynerize
et hyl ene at 95C as described in Exanple 1. Mst but
not all of the runs were performed in the presence of
H2. Sone runs were performed using no cocatal yst, and
some runs were perforned using Cp My cocatal yst, one
of which additionally used triethylal um num ( TEA)
cocatal yst. O her runs were perforned using CpLi
cocatal yst. Table 2 bel ow provides details regarding
each run and the M, HLM, HM/M, M, MN and PD
values of the polyner reS|ns produced |n each run The
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cocat al yst, and one additional run was performed using
8 ppm of TEA cocatal yst along wwth the Cp2M

weowavalsyst . Figure 2 illustrates the nol ecul apCTEsZYN$/011102
di stributions of the polyner resins produced in these

“hafigiig sYSIRGEP A also Reniprigedtit Itfzastdﬁvotellmlga(ndi sevshdhaniginggitits 332 vertically

ex%h&édr FBHL RS0 of ttﬁci tr%er L 2 S{On@‘l %Odh"l&lﬁl o a, ?%h'%lﬁgorting a

n-transition cocat al’yst
pra:deathmméd Belt @f tel spaten2. rﬁa:emﬂnﬁtypdm@f%ﬂe}eﬂnigb@ sabﬁelafiaafzcshpported by
suc ocaI ted to the_ left
o R R e 7 I e i e phdey oR s Gpmaed by the
ﬁr@l’Haﬁdhhg S@tem RRAMVIareowdr afhy %écoﬂ@ﬁalﬂgﬁﬂgcﬂld@ 89> | 'cé‘mﬁx‘lies @lfirst and second
6000C and r g?cgg i n the presence of
SURROFES, SRS & Béra: aud elé?&ts%h%é’&trawrseégmgﬁ 333 giseedly extended

beﬁ@%@ﬁl\é&lrst\&ﬂ& séc‘)aﬁd]s %@Qngﬂjﬂ\@ﬁb fed BRAN plﬁxléﬂé of Qedﬂcally and

ol ynerize ethylene in resence
coeseatsefﬂg roaygedc p@eonﬁshaaegg rgr@éoﬁ% @/kemm eormon Affthe slats 22 are
f t
o R U TR hectndRepordie sl SPAL 35Y° b ipGteq by he
seqopgl (hgnging gsdy Rd25olhecssbend mrayxng spltem r34bcnmmr$ss a1f 1eattea pair of
br e
R Efe F LORREHIGE A HRE 55 T B3R! ol ponein
systeno dQyczmd austaingng dl‘ﬁe'lcﬁmé}il fmdﬁﬂm@ ;hstremiaﬁlga:loi'cngMIZ YIt is noted that the

SR R 63 AR N

arth 81 kt&ﬁtthe freéﬂl:ﬁdapdrﬁ@stdf&he fif&ﬁaxﬁf §e@@1{d SibpditiM@ Strin ; 3321, 3322 are
exgg&ﬁratoaggx t he cocat.al EXANPLE The fo OMAn
m theetofaan f 4 1BiAR Aord 5 %F%@&éém&ﬂ Kpteinting deyjcad4] in {58 present

invRhtil TRICBEH the P@8ihRIL-detids 31, HIURA L IS % A @E ?éizﬁm%? %ord 342 and
Cr/silica-titania catalyst than in previous exanple

holgddhesegend; hapgiag sysieme 33 i anlifted pasition. disra raw%&mmlfsdrdlapmement of
[
thegs?%%gaféngﬁé lg?gfééﬂa%’g yc'éfr@%?fg t}é E%Quréngﬁh@&ﬂ@%?e s(h?é; gg effects of the
anoa/nblmmgssyatpml bsdles, dteis vfcmmrtaonqntm itih theastdidag debitrycould be
SmadihLf Qundi n Dry air rose up
em? éfﬁ&f & aﬁgﬁgﬁ%{ﬂer egg&l afmua N g, %& I°%t the rate of
0.12 to 0.20 linear feet (O 036 to 0.06 neters) per
seco L, i | y
noat oqCTng 10 WL FELEES AROAINEES e B SRk habBRon 20 and the
secpid §h®(@rpt‘rengem¢mr skarg eme oshso fmdnhee Ziouansl edch ofaghehalhd 22 is

T e
sanmeotiog,i tdeené@)theb@hﬂlbw Hlinidnigardi capdvda” gl ﬂikﬂ&ldn@%gﬁhﬁﬂﬂ Peifetrating
one tn Qraer

), e HES PO A0 o e 90, Bl & e s

hanflhgrides 2 A Canig o Rat e diQatck Bewde\ivd al?i?ac@tﬁttﬁ'véf% cords 2324 is
from 650 0C to 370C while fluidizing the catal

|
ShO&Fyth%n ¢ lepgth ofjthe tigyerse herd 23 2hfos ersyring theiblackine ﬁ¥fﬁ@r1n1’® present
t
im0 .00, RS AR RN ST 41 L g v
ﬁmmnc\hlth penvertionhly window dlinfs sk theckemd shaditg syistemodfeis applied as a

supéleglgfft'éldéc‘f&q%&? 2 I(t)?cg'nagﬁyf‘{ﬁgttﬁ)%ﬁrgp £Ha&1% rrg)(/esr al 2/5 ‘f oprggi%g %?rricﬁ% éhading

effectt al yst wei ght charged was recovered The | ost wei ght
was water and very fine material. While the origina
hexaval ent catal ysts were usually orange or yell ow,
this reduced dival ent catal yst appeared bl ue and
cheni | um nesced brightly when exposed to oxygen. The
activated catal yst was enployed in various runs wth
di fferent amounts of Cp2My cocatal yst to polynerize
et hyl ene that had been dried over activated al um na.
Li qui d i sobutane that had been degassed by
fractionation and dried over alum na was used as the
di luent. The reactor was a 15.2 cm di aneter pipe |oop
filled with I'iquid and having a volunme of 23 gallons
(87 I|ters) The reactor pressure was 600 pS|g (4137

L7~ ey N o,




the rate at which filmcan be processed and thus the

capacity of a filmline. EXAMPLE 9 As shown in Table
W®@20060001870 | ca-titania catal yst grades 963 and BGHUS$2005011102

WR Gace were used to produce polynmer resins in a

pi | ol Bih&rWordsa bartionras the Skukd 1este posiviened bete@AMhESiS8t supporting

Th t sts re activate 00C and 650C,
sripg 335 R SEeoh SrpoGnei g oo AL PP A Aot Hespese cords 2324
andl r@verRagitifgs 332APAE AbdtkiBed\B&Ford2 the Befondl H&ngé @?st&ﬁ hB' RVE similar
concentration was 10 to 14 9@ mol| es of

Srughie {ThROMHHERGUH he Ak RrEE e heS I%vaﬂlteéese e Mferynce is that the
5 seddRd Bingffe drfag 3914 Heﬁzefchffeée?n bl%jincc@fn?grldoﬁ withdhé fifst héhefdddMds 2325.

cocat al yst was used i n nost of e runs in
Acesing e F@tﬁrﬁir@efmmm@dfm@ﬁpbthz prosent invgpiiery thedengttn of the second

s 023 0, UL oA BLon 08 U 031 LR i
lenglRfdke fitsbhangingtguidy 2825, Ffeierﬁﬂ}’,)ahbﬂﬂrtwmem]m lengthlof 6t first hanging
. I X The
grlé!)??gg oﬂ&\z}%}% bgtvs% ﬁgdi%cggtbt}a%rg olr%sgzs.’%4 ] sgﬁvg% Fﬁ% 2.
pol yet hyl ene peIIets into an annul ar shape and
sol i
10 AUpi b Qs s)ﬂ)\glg br% its‘lgg t%%x?gag e?éﬁl& tkiﬂglse@ga? 85’ id %g?&{eﬁ%@t;tﬁ% ghenﬁrst hanging
grig 233§c¢ft€)aﬁt3§ hmm@ﬁ@@a@mll@@r@w@m@umhe second hanglng grids

33%55‘({[?1" @g ?%gaﬁé gmeaﬁ_%c@a%ﬁ ti?‘al@éréee VE@?%sa'a%lﬂfarg g& a%‘at t\_alfgs the length of

thel firétimngisg pidsc23BA(the distarce betweeandgﬂcmﬁlttavereedesa’nmpm the preferred

a rom232 to 238 C. A I nch, di.e_was, used.
e fReHt i Af¥s 28 b ock L1 se<opd Mhgrtarld TSV RS iyt s the area
15 5126 opiheTHstiRBgIAE ¢HIRBLS e dthbywbids, thé 8z0bf e ¥eoad héﬁfg‘i@r grids 3325
nks where _the pipe was s ed with water on th
cay pie th pigs PhEwo Tﬁ*&gallym@nqsf éyrmn&lae geigs. meewfqrﬁéhe slats 22 are

su@'d?t@d %eth% lifrgtalﬁﬁ h sjshen | .'ZS‘ andIQcoid KASRe sf%¢m B3 3hiultaneously, only
Standard Sp eC| |cat|on for Thernop astlc Gas Pressure

halﬁsc@ ef slaty B2 ﬁ(j: summyfe;l:!by both draverse doedsi?ax4 alihe ﬂgﬂt hanging system 23 and
tra?ééée&&ﬂ‘%%ﬁ 3ELGERL EdeGid Nan ¥ glﬁ% %%st@r@ﬁj ad %ngﬂgh%pﬁ%g@é%%%’ another

e resins pro sing me
20 half edt lof mlﬂaﬂs EB raret dndy suppartaddyy. traAerIReodc&soziﬁﬁ 0% theeﬁristrhasgxhgl nd:1y232 This

.Ch
L g A S SRR RGP T g
33AIFep instance iflifie platsyaed diyldednts egd setss ahlelpyeveh aumbéted slats and odd

P il]ips em cal was test S contro
e s <ol s &t of BEPBI AR sebsied ty 3o Wnana s & resu, i
theREEE Héngiry ik BITare Ufkd @;l' thé RfdiMin¥VaSrd enpdlurf@@t d#§l|aﬁ92tsﬁﬁnorted by
same catalyst but a different cocataly

25 secppq bangingorsiom2 Wik be Yl “%rsil@u@alﬁﬁeéﬂé lslaFSe%VeElFPHeﬁ]é contact with
ano‘i’ﬁeﬁJ §&t oflafs 2t2ev§ﬂl&ijare ﬂ@psHEﬁﬁtefl 85 Hlet s§c09fl hE ett 9?5 % Rk ?very two

shown i n Tab densit
adjecgutslate 22 are mdanmé sohlight yrecallowed mrougérﬁm aigap tyyice as the size of
of each pipe were tested using
. [OBXI %Egﬁ@gs %1?81?6155 previously. Normally PENT
|ncreases as the denS|ty of the resin decreases.
HOWeY B olusiy, Bkl A R8P
poIynef%udegér?ﬂ%%ggéng%hﬁgesg*ﬁ%&ﬂﬁg Pgﬁ%&gﬁx&dbbeh
30 thedwstdianging systdng 33 land ecchindyhangin@E)sFeny 3B uElse sehemi lidnging system 33 is

fun&%ﬁ%& %%_gr& glﬂlfqa?y %@Q%ta Hnl? ¥ eprégl%%g é:/&%lftlxeogbqf ttl?eft %ﬂﬁﬁ%g eInng}e CPreferred

to process into pipe. The Charpy critical tenperatures
were al so much | ower for the, polyners described
herein, which indicate high resistance to rapid crack
propagati on. The total energy adsorbed (at 25C Char py
I npact) was al so very high for all of the polyners
descri bed herein relative to the control resins.

St andard PE- 100 screening hoop stress tests were al so
run on these polynmers. In this test, a two foot |ength
of pipe was pressured to the indicated pressure and

t hen |nnersed |n a mater bath set at the |nd|cated
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conpared to the sane properties of bottles produced
fromthe standard MARLEX(r) HHM 5502BN pol yet hyl ene
WO e®bn0sol d by Chevron Phillips Chem cal ConpaPgT/U31e05011102
resin, which has been sold for 35 years, has becone a
eRBORINTAE ¢ ®Ve T}ﬂﬂéﬂﬁfﬂﬂ%ﬁowmpp@'&dw thé sleécﬁldaiaﬁ@hg @?dtem 33 must be
ssing.characteristics one
o B S U PR B o s SRR ey S 56, S 22 ot supporte
byfthdiﬂbbmd%hamgﬁg rsysltah @3 andsleks e adpm['te@ BYER sfe&ﬂx‘d Hah@ing system 33 are

sed hereln roce etter. One . ca
vedl Rl Biebstd fin B ion, Bie PuaRE 8 the Wi mribendd in  crossed cyclic
maligeeiens ot s GRIIbeldipasénerewper ties. Their ESCR val ues
were nore than ten tines greater than those val ues for
the MARLEX(r) HHM 5502BN resin. The polyners discl osed
her eiArs flesctibeelr beﬁoi‘d, kthé é‘rﬂstasﬂadin@rarmn@éﬂlent Ac GHTTjE%E CejnﬂJloéd as a
{ P Jo85k; go (E% 54400 b
coyeBtional Window pids 5P, %flppéaem e Sppction of t me%é& blind of the
pr@bt&@m@ﬁﬁ@ﬁﬂfb@s nbtifferBicoRe@parbEHith cbﬁvehﬁ&iﬂnwﬁ&%w‘ Hlﬁd Sunhght is
" %P Cﬁg}The re Its in Table 7 below indicate t
allpwed theg es""‘&F‘%Y‘j é@j frgw; aveprinplezapevhich she distancs) lgpsween adjacent
trade aoc&dgmal@nt & Ghdwoin f
aAéTM ESCR vgl ues andfétsﬁea{%‘g%v;éfgmgg%ﬁl h esé@ec%{ik?hanlgmg grids
337etie Gaidissanse bpivveet arjacentrieaverso siringm3agd) amdtt lna!stttvve:e dheolength of
the
thelHirSHah 1h§ ?rl@sf 23t2§§l? cggtyr{@ %étw@gnoﬂigaccg& t&%%ﬁe?co %ﬁgglﬁttpecfreferred

cocat a Wer e very good conpare
empedjina, Tlhet lifsd\ﬂemdvha&mm slys®ys 3 e wilFidispldceofialf bieslds @3 emiported by

socbFt el 352 RS B o S ek SRt AR 8 ol 45 Pl s win

be taﬂo»aech tingrighgths yeihdow fohnd o) & ap GviACHC BNAE Whiktanok HEMWen adjacent

blin m mul tiple.shadj ng effect \ckground of
trayeeRe %ﬂ%%:;ﬁ??“ PR W‘F‘:S'nﬁga ﬁb" dﬂteh‘@‘nﬁ?‘ﬁ é’ﬁg‘b dhthgpresent invention
proddap e Furdsion B FHidr £scAlsabROBTERNsY dH§ﬁglefs‘Bﬁh§1bﬂ GhiRft) Bough the
mnnd?MI separati ng spaces, and etc since they are

W“EQ§“?9»naneuverable and aest hetically appealing. Mst
of the blind conprise a traverse supporter adapted to
be affixed o ceil , a pluralit of hangi ng nets
downg?é? éfg ({e'}?ttg%%ﬁﬂjf wekistend thar the embadizg l@eewreseahlavemon as
shadlnuh el drawifgs dnldafeseriBed 4b60is dkdnypldY dnSuad 8BAREhYed to be hmltmg
supported by the hanging nets respectively in such
manner that, by operating a pulley system the slats

coul H gl ﬂih;*. bt @eknl thatithe @bjecs alf tH@‘;Sﬂ“JBéIﬂ 1ﬂ%)ﬁfi@1{ ha\ier been fully and
d.at the sane tine wever ,

|nd|V|duaILéWro%
offgflyof asp P Ldiser & PP RS+e WG AhastHEAng dererieg fcambmwposes of
1llu&bb[ﬁﬂng gk fudetidel] ghd selchuYal %ﬁﬁf)leE e (e ﬁgée\ﬁ\ﬁ fnD&RioR Qﬁld {0 L%Ject to

heating up the interior of house but al so unpl easin
chapge ﬁ@ﬁwfe dgpastpee  from t el rmmelples hdhergtore, hthés riveption angkudes all
iy
modfic ik PRORMESed Puh SR hnPicpb 8 ORIEE SRR Y o
people may nerely close the blind for privacy and
security or open the blind for enjoying the sunlight.
On the other hand, when the blind is fully closed, it
woul d bl ock all the sunlight effectively. Then, people
m ght alternatively turn on the light lanp in order to
bri ghten up the house. Besides, when the blind is
fully opened, the sunlight is allowed to enter the
house through the slat gaps. However, the size of the
slat gap is predeterm ned by the manufacturer so that
the user could not make a change, hi order to allow
nmore sunlight passing through the blind, the slat gap
nmust be enlarged intentionally such that the w dth of
the sl at nust be increased correspondingly for
covering up the widen slat gap when the blind is
cl osed. Since the conventional w ndow blind bears
serious drawbacks, the users have to make a deci sion
bet ween sunshi ne enjoynment and privacy protection
Based on this situation an anended mnrldom1bllnd
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SO0 as to selectively shade the intensity of sunlight
entering into the interior room Another object of the
WEe@sems70 nvention is to provide a w ndow bl i nBCHYS1005011102

whi ch is capabl e of achieving all features of
“wiaonuvantieadal bl i nd such as easy operation, |ess
expensi ve, sunlight softening, privacy protection, and

aest het i anance. In ot.her words, the present
|nve2t|6% pg%ﬁﬂﬁgﬁﬁwﬁ p““%%omrbllndlng syst em
Another obJect of the present invention is to provide

Fﬂ@MﬁQQ &§£en1 wherein no expensive and
CO”D ate cture is enployed in the present

invention in order to achi eve the above nenti oned
obj eg st shABhE b4 embd; ewﬂfcﬁ 91@ H&wﬁ\{/‘é{f&lgt xRAd&H ?&ﬁ Ssﬁfdutlop Yraverse
provi des an econom ¢ and ficient solution
SUPPPIERFi ERIARfiSiRg ¢ ibpicememnbati n@heﬂf'%@tf slatspacinsthanging, systam which is
d en
o 2o PR ATRL YR SuBRN T BN I8 Bori P HERSA between said
topduanerpd Spportertang said hase memnbsugploior exlectivelp r@atinzen angle of said slats,
fd Xi y n first .sh
and et bk SR BE AR 158S, 1P Soic ot oS iy s wop
travielse| Sluplmrtes aadiunigfting kad g)ememblﬁbérdbl drep dovmwvadlgllayway from said top
traextende frontthe top traverse supporter, conprises a
5HS YRR a plurality of slats, a first hanging
systentfor spacedly and suspendedly supporting t he

slat [ bet ween the to ver rter
3 PR R b AR LSorb B ¢ RS ARG Bowmea o
salcbfopetmbrse)ﬁumhﬂers bidesst tam dloagdiéd Edngiﬂ@ gieBtveralby sitaifled Bom two
l[iftin er towards the top

i vel u he base

end BE G54 trecth g e haEp oot S o 4RE S5t e e, whercin

eachl (08 Baid Qishiated |h‘ﬁng’1lgFiMethoﬁiﬂ>}1§d§9a HRP ahd 8868AP @up‘pHnQﬁg lcbffs rextended
wherein the second shadi ng_ arrangenent,

frorg JwAvREAHOF stid temeraziamt hsaithbasegpembay adse pbm'«ﬂpo pf gpverse cords

spabPELSRRJ DeBREANHINAB HuPbrEYS &R P dﬁﬁ ?ﬁﬁiél}{}/ P Dertically and
suspendedl y supporting a predeterm ne

conggentivelharangen fiest hgngingt anidarwheiin saip skatsavepeséionep p@wt:@r said two

atlon system f or

Supﬁtrﬂ‘ﬁté ﬁbgd%gﬁ? ﬁlgg%ggog%’ %%glgﬁ% gg&! émtowards the top

traverse supporter, so that the predeterm ned set of

the gt sﬁﬁ irst %B&?kngeggteﬂ?g Akidet & iR %cﬁc%tat%ﬁ[br?lﬁ)tuhtég oY said top

allowmng alig rab e intensit
travietse @'trg)hrtelramwadrfec@d biavingancand tfhstened t(tmld)lﬁast tnemtm:m gralanother end

upvxgl%ec*lg g}ftgx\yldép %Tken-g Stk ?ﬁr?t?@ andrk?at e ({Fancé seél ?clzapﬁtégev%gﬁ fupppyer, wherein
salcbhﬁmolrdels mrlitdid fobre sailda:dp rgveedef ppater Viaesail i tbekttb@ontrol a folding

t d_advant f th t
progia Gt g AR AR aa ont 1 om the fol | oving.

detail ed description, the acconpanying drawi ngs, and

Fi & PRy Bl ShiabRRvRb Rl Ramegtl Bhfovers

suppeten rodmlpgsmg a aecphd?hafghgd;yﬁﬂh (Wlllldliaﬂ hdaptedifbresphted it stflspendedly
sup]leqr%ﬁe g I e}}}ltﬂﬁqj sg)pgts%p gae%hpr&oﬁtgﬁg? QISSB%EE %@W\éﬁ (se;/}/d top traverse
suppurRf ahd @Qd aROfieABeY aff atsBONAPERRAg '.S}V&‘bé@rmfdrqmlng up said second
illustrating the first hangi ng stentand he second
hangigg systen '@V@tdé FRigiep t&dﬁﬁ%?ﬂpyo@ﬁipp% prlifiipg tarrbseeertd hgnging system to
slats. FIG 3 is a partially perspective view of the
wi ndow bl i nd systentaccordl e to the above preferred
enbodi nent of the present ention illustrating after
t he second hangi ng systenrlsEftSd ip,
maTsl| upp6rteai 5y- -thl second hangi ng system are
over | appedly adjacent to slats supported by the first
hangi ng system FIG 4 is a schematic view of the
wi ndow bl ind system according to the above preferred
enbodi nent of the present invention, illustrating when
t he second hanglng systentls not I|fted the shadlng

Y Y e Y a1 T o o o "
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t he base nmenber 21. Each of the two |ift cords 241

upwardly extends to penetrate through the slats 22 and
w0 b@n/oorsaver sel y extends through the top travePGEUS2005/011102

supporter 10, wherein a second end portion of each of
“drophigowitwaiaigamey it shis™ tep travededsuppértedf sd Bt bPRpER@UEESE second

sqﬁPorter 10 vi&tthe hi&t IOSH 242 to control the .
oD WY T Rn T prPditeimigd 89t of FAd lpfs are capahle picpeineriiicd avitbrespect to
rendfnind ke siaws ed crbm Gryiid dagaFBRlus,30 i s acted as a

suppl enent al shadi ng system for assisting the first

shadi ng system 20 to provide various shadi ng effects.

IHer e whefen saiiatbshadihg aangﬁgeglezwﬁirmﬁ_ & 'ﬁllé‘d@f‘@gﬁsézloﬁgi&ﬂ'_'sa&?nld hanging

east .t wo, el ongat secopd. hangi ng nets, vertically

netg Rl FIePa i S G5 BF S EnErsa dup Ssuid bromembey Tohaubporting
said) predetBmiiber sePoflsaldlats thhBRIH a0l oPsal] REGIdEHaREIAE Het§ 8smBHises a pair

the slats 22. Accordingly, the predeterm ned set of
of epigaled gAY A Heraliy of HaveRecHiES Keaes g isyded dyivagn Fd pair of
eloh@$sdiriidian foiea f : ‘

by the fél'%r st _hantgimrr%i%gg?ée}ﬁnéagg .anﬁ/gﬁnesg%/%trv’@ly% ﬁg %ég(% gﬂogﬁqlangmg
grigifapiupportiag sadpregiermined set of said slets. and second

supporting strings 3321 and 3322, and a plurality of

traverse_ strjngs 3324 spacedl| y extended between the

first andeswiagay blpd seian.py redied ig slegn s whemipa wdistange fetween
each t06 SHidirhrsyersd cor@ it hiQadst KssRHat PRRRE U da)l ¥, ar r anged

second hangi ng grids 3325, wherein portion of the

slats 22 are positioned between the first and second

suppdr t iTg vihddwBiind3$sidm, a3 Bebited MCLISHMPP MhbRM sBM o d®ance between

econd. hangi ng grids 3325. The second operating system

eacg IV gl frpnskesegorqsds atileast Iaeger thag a disiencenf syjd transyersgapd.

connected to the second hanging nets 332 for lifting

up the cond, h i.ng system 30, and a retainjng,

devi &e 34 Wigdo a@ﬂ@isgﬁe‘%’f?é I infilaiy 2 yhersinsaid a distance between
each OV & 6hid haisvérBecob®GONTeSURIREYF thh8 diSlhhde Said Barsverdscord.

upwardly extend to a front and back side of the

traverse arm 231 then the free end portions of the

firss. artheseadew bisd PBtekr, g rédited MY Sladsd Al wherdZa AlsBince between
cord 342 coupl ed

rged,together to forma retainjng :
cacl) Py el [raNeTeR Ay FUEPSEUcs 1 aigansF BeBRen sagl BHL sagttransverse
cordddrough the retaining device 341, the user is able to
pull the retaining cord 342 and hold the second
hangi ng system 33 in a |lifted position. As a result,

t he ¢.er tThe avindbive Plidd S¥RAL a0freditb® irf RN, RABRGINNG dRMALEL R tween
33 is controllable thus ensuring the nultiple shading

each fwa spid Bpnsyerse Giringol ) leaNiithise & sieishdlistanggebetwean; edch two said
tranddrdetob®. Menti on that the retaining device could be
enbodi ed as an electrical device or a manual operable
devi ce. According to the preferred enbodi nent, the

first siradiwigion Blmd@eAEMtas 28ited th dIkiG £9aReRsh shbsk
rangenent share one base nenber 21, and each of the

ar € - =< .
of sgids{ats 9wporied hyesidespeand shading atapgrmant andypmeinings spidsslats supported

by %aﬁﬂngstn@la&mg dFarddentQfe H?l?caLlﬂé H%F%%@ B&hE %YC:FPIOE ?g@ers@gupporter

he same time, to ensure t rdow blin
and said bescemernbdr in by alidresting ngnserndvieghvopdiaeent adidl nigts are supported by

: ' f i. N ri 325, 1 s, at
iR e T T e S e Y
evergIN®. slakh avhensver Gaid aycontl apervties glisemais qalled tsaidetedevddmined set of

adj acent traverse cords 2324 is shorter than the

l ength of the traverse cord 2324 for ensuring the

bl ocking effect. In the pre% nt invention, the shading
effect of the first shadi ng arrangenent 20 has exactly
t he sane shading function with conventional w ndow
bl i nds, and the second shading system 30 is applied as
a suppl enental arrangenent for assisting the first
shadi ng system 20 to provide various shadi ng
effects.In*other wb'rds7a poWorfof the slats 22 are
posi ti oned between the first supporting string 3321

. o NN NN o e

rmined set
h



effectively acconplished. It enbodi nents have been

shown and descri bed for the purposes of illustrating
wa b@efonscd i onal and structural principles of tPEI/US2005/011102

present invention and is subject to change w thout
g‘éﬁidﬂqiﬁﬁiﬁﬁl‘fﬁféﬂ t@ﬂ?ﬁeﬂﬁlﬁ'ﬁrﬁb adjaehidaikslatd thas exfablisy subktite being penetrated
thrd veH ehwle s1§ ﬁﬂﬁa nodi fi cati ons enconpassed

Wﬁ?ﬁl | Pioge § gcope of the follow ng

cl ai ns. mnarls usiffieQ r 1. A w ndow blind systen]

co I Si I aryer: a.first

ar ?g%gen@%tw n?dowﬁlh ZSY%E)’\?&E\{\%?{% ¥ ‘é‘s‘(‘{“endvé‘aref‘} t }ﬁs Y e&erg“ned set
of sanip;latsr a\pgmmi byuspidoetand shadmggmraagenlgenaam:emamﬁrg’cmrd, slaas supported

> by St afiof s o Vit e ABRGRRAPo £P iR supporcer

andshlattmefmemh@nh ah hlyembtmg meﬁbrb@tevyem@ aféiﬁic&t is81P slafsa¥e§upPorted by
orteh(ﬁ base Eﬁ %¥ and for %flect vel

reSP’F‘é‘f ) “%ﬁ‘@?”ée‘B?m’ssé?ut Shaspune is,pepetiateq theque gt gpmbpetween

eve@)/ﬁfoemtﬁ Qﬁheﬁ@if@@ﬁld\@éoﬁd|dpéxﬁtlﬁ§sydtén§@|ﬁll@@%ﬁmrﬁg&?&mmed set of

towards said top traverse supporter and unlifting said

saidslpiparkshified to dea%wﬂa efumfrsaxdwlaéways Wabhﬂ%%mﬂmted}?mg penetrated

10 throbERY 8sBRoSRIRE kA4 slat¥h grel n said first shading
arrangenent conprises traverse armrotatably nounted

to said top traverse supporter, at |east two el ongated
hangj, ng TRE Wnd6®/ Bling 3l dtem eagtf&ﬁé&gl dI4iRng, tRreBNAR ﬁéde%é}fn%ed set
traverse armfor suspende y supporting said slats and
of saidjsiptympported Hyespid sogend shadingzemngmmeshang remainipgtseid slats supported
b &aﬁ%’sm
s SEOSSABS, 9 GIRELAGH Akl B GO UERO0I 0 cppri
and saif dbagsaryembas it e alt@m&tinan}ahlmr,aﬂvawofadjapw eaig elats@raisipported by
. ing, co
s e QRS SISO RAL 650 S A SURRRL BB RSP B R
everyrtmarsdps) vf/hens\ter Isad geaogd @perdimg wyetemeis pulied, daidl pédetethiihed set of

soid Bt BRACL G R Y aochilRg R RO h i fianipedging penctrated

throfiglt & distapey thlidenag sy sligiap.conpri ses a lift |lock rotatably
nount ed on said top traverse supporter and a lift cord
havi ng an end fastened to said base nenber, and
anotlier Tae dnnmwmﬂtlyym e dedted tn g8iRET, eticoii Kdi@ s@bnd operating
said slats to r id top traverse suppgr er, .
20 s3SI SPBPHOSSLR GOTT f1TC 5T BPUMLER (S0 ORI Shoh (appebted sirings, and

anothétaé&ﬁr BStefdd B QY loiing/ H@l&awge&inf daid R6lking ﬁeﬁ&"‘éd'rrﬂJrlséh an actuator
| di ng process of said first shadi ng arrangenent; and

Whl%h isdame it e dif easdevrahto, vartigalin mayingoisageeridyshading net to
defiﬁé@a@c[‘d@rsjmg SRRl eiict SRd id'cﬁYlg rd%ﬁcé&ig%gfxigga by AHVR 'n’?égﬁ@selected

a second hangi ng system wh s ad for spac

fromy p grospPpaviding| of manpallyraperatgd alriyingdisviee pcheldctgently @bersad driving
25 devidd. ats horizontal ly di sposed between said top traverse
supporter and sai d base nenber, and a second operating
systemfor lifting up said second hangi ng system
towards said top traverse supporter and unlifting said
second hangi ng systemto 11"drop ' ow dly way froftf
' SSSTtop traverse supporter, so that by operating said
second operation system said predeterm ned set of
said slats are capable of being lifted with respect to
remai ning said slats thus creating a varyi ng shadi ng
status; wherein said shadi ng arrangenent conprises at
| east two el ongated second hanging nets vertically
extended fromtwo ends of sgid traverse armto said
base nmenber for supporting said predeterm ned set of
said slats, wherein each of said second hangi ng nets
conprises a pair of elongated strings, and a plurality
of traverse strings spacedly extended between said
pair of elongated strings to forma plurality of
vertically and consecutively arranged second hangi ng
grids for supporting said predeterm ned set of said
slats 2 The mnndom1bllnd systen1 as reC|ted |n clalm

. o o o o o



