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This application clainms benefit of U S Serial No. 61/178551 , filed My
15, 2009,wendiilwe®37Seri al No. 61/285766, fil ed Decenber ptT/cA200001mhi ch are
herein incorporated by reference. FIELD OF THE | NVENTI ON The present
invention relates to conp@IIBiED ACONMWES TRANSFERDPEI¢ODs for the treatnent
of human i mmunodeficiency virus (H'V) infection. In particular, the present
i nvention provides novel inhibitors of the H 'V integrase enzyne,
pharmaceutical conpositions cont@—(‘nﬂﬁé‘:—%ﬁéﬂ%&mounds and net hods for using
t hese conpounds to reduce H 'V replication and in the treatnent of HV

i nfection. BACKGROUND OF THE | NVENTI ON Acqui red i nmune defici ency syndrone
(Al DS) iTde panrsedingyentedingurethscivvpdibroela feeedrd oyl tp ysmeIfiny RprasHps iedimard y
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target the viral reverse transcriptase and protease enzynes. There are al so
two approved drugs targeting H'V entry and one approved drug targeting the
i ntegrase enzyne. Wthin the reveE?i@!%(nﬁBwﬂ pt ase i nhibitor and protease

i nhi bitor classes, resistance of ing drugs is a problem
Therefore, it is inportant to discover and devel op new anti retroviral

conmpounds. ternati I t ca 71. and United
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whi ch arkuae bppeeatagaidnstthéd ‘ﬁ()rl‘cepiolcﬁlﬁ’t defhlneShiMVHRYstﬂEtqu'lEuV(N\w [v@Nrebh e
present jnvention provides a novel series. of S haV| i nhj bi.tory
activi tyfﬂaé%io Kt 190OrE fridedt .db?f?d*tméroéfi&fg melf g \%o‘rrgdu*ﬁﬂ%“‘ bl Relf o ¥ent i on
may be ussdnd eabmhd. A bulihe acdehiblyt ¥ BhiplEll ¥ hBthRgl ASIE afdN duidBYthB&het8E€ Plate0
reduce H V replication. One aspect of the invention provides a conpound of

For nul a lipeaiydiciosy apeltateelacetidht meleiliof diivasicehdbelr Parvided dodpsithe Shyttle
forml a (dIK) AN El& cﬁreagon' An (o% d@nasltxlﬁwure i€ ggup@dat!) Iﬂ'%n;}ﬂlttlg E)ld(e%d E}&) &MQLQ@JI K)y I,
vvherelnthe(C 6)al kyl is optionally substituted 6) a
- S(01- 6Palfy] an RErdtion QUi 18yldpk yticlgrdispogd gy thgrah ¢l lklyﬂd Ldmeibre@lhth? h@ld LOF@
(G3-8)c n S t k: yl,
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whi ch i snadd hefttﬁrdoct/yr:ﬂmmg e flcbpﬁa mokled atiolpoihyie yiad eudandnw@emdd porthe aryl or
het er opol ycycle is optionally substituted with 1 to 4 substituents each
i ndependently selected from (Cl-6)al kyl, halo and -Q(Cl-6)al kyl; R4 is
(C1-6) aILklyct:d Sta@ENPathatl 50037(581 16 )airda doyl, pulfliSBedbjrciaduoiad. K99, teathe OfiGnjection
al k and a is a doubl ond ent and R5 is. R51 or
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opti onal | y having 1 to 3 further heteroatons each independent|y selected
from O °Klamy fer dmbléuéﬁhetw&* S ARG S ghs wsieptindvdes Ry eyBE of PEEEE wi t h
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R53, § kenyl and (C2-8) ynyl, R53 Is in each case I ndependently
sel ect edorf mmyélelwf)lmlkcy hrtld(es::@wgy 6y>m| balnkafd., A (n08el8ysywl foaltlikyihg (FE rotatable
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whereby relative movement of the mold hdlves during the mold closing and opening motions causes

rotation of the suction cups.

35
United States Patent 4,715,806 to Ehrler et al, published on December 29, 1987 teaches a sprue part
that is cut and removed from the injection mold part during the manufacture of information storage
disks by an injection molding process. The highly sensitive molding of an information storage disk
is protected from damage by the sprue and the deposition of dust particles during stripping by this

40 process. The sprue is punched into a part serving as the die of the injection molding tool and
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wherein each of R52 and R53 is optionally substituted with 1 to 3
substituents each independently selected fromR55 , halo, -CN, -OR56,

- SR56, - SUB2611/069802R56, - N(R54) R56 , - N(R54) C(=O) R 55 pPCTN(ARBW)C(HO) N( R
54)R56 , -N(R54)C(=O OR 56 , -OC(=O)N(R 54)R56, -C(=O R 55, -C(=O)OR 56 ,
and s- COM(HRE4\eBE renwtved, eih NiZbuias by Ru@dahihcase inndapendeag yors eheet @d phirom

R56 ) al ke and al kyny R56 is jn _each case
i ndepen&éﬁgﬁngg%&léw%gﬁm#ﬂ<(t ms%lowﬁmé 2 PESE) %@r@gn ki sprue is punched

( Creycl oal kyk&endal kyith-the frlje)éﬂl@n ﬂBMlllx(t&ﬂLﬁ)l@i Kyd rnjeLHQ{ mol@ﬂﬁi tbdﬂtrm(sﬁje opened
1-6) al kyl -, wherein each of R55 and R56 is, where possible, in each case

i ndepend’é‘rﬁt“lﬁ\?‘ GpeREnad Pe dupdrverlieaty Reet rempved Ty spping ik ihe snddsdpproduct

i ndepenggni,| e)(peiﬁjna%&qh{dﬁ m (C1-6) al kyl , (C1-6)hal oal kyl, halo, -OH,
-Q(C1_6)al kyl, 1 6) al kyl , -N((Cl 6) al kyl )2 and - -NH(C=0O (C

1- 6Yal kyl ; wherein Het is a 4- to 7-menbered saturated, unsaturated or

aromat i - 0 e nt | e ted

ar Rt |G, LSRG Ty o, 4,115 o 98 o oA IOYEPEIBE el e e

het er opadiugay clde lﬁ%lrn@emekyemch posgiediioe molting Hrixeteroatonsniceadmn room

i ndependent | v sel ect ed and S QL 8. salt. . thereaof . Anothe
Of For e]lVll”OC]YI}entplPSlge d mof(d LdV c}/ Whl(% (djn s]{dyrr_.losed O dll’ﬁ(l)l”ne L(a] dmlll']dal.]tse\?/ra ejecélp] nfleon'er

or di astendeoreg tt@fm@ldmbpmomndﬂm‘ mf)kdedrp:hrals(ﬂ)fn)ed a/ddestdlnecR;h d ﬁdr@@lhl&) ahideyl |

(Cc2- 6)a|kn C3-6) cycl oal k ere (C i S tionally
Suse) pon e P & A e ey ko b & 4 S Bt

( C3- 8) cycisaalppyd offvxhert@hﬁeﬂiéuem(t%&)fcy@ﬁsewgey&peltareqpmltmn&bﬂey veHahshkd motded
with (Cl-6)alkyl; R3 is aryl, wherein the aryl is o tlonallfy fused to one
or nore ¢yeIedl o b oM el et 8 5 v Bhe Faperes g pytantially

het er opabygy&hee p@é‘gntv\é?i%aiymw@ﬁn@rtﬁémﬁf iR LIRS AP Y VGNE k§ppliSd GiRbie@ Lah
substituted with to 4 substituents each independently sel ected rom

(C1- 6) alPkyyide A arsuraheugh eyt Rithin the njoldseisTingyng) ke Thonpaxigizes mold
( CleG) h%ll(?glirkylkanh(l@ @EXE&&@LK o - 0]9%(1 L%L Q)@Jygllrnllld@éqﬁEﬁAlfﬁteﬁ/éﬂ@l‘dgll

absent and R5 1s R51 or -( , orals a single
bond andnRBEbandORE alahigks) 1©msnsecﬂ<,)0dtmgl@merdnm¢lmlm@tmrom&c@cwmﬁth they are
bonded, to forma 5-nenbered ring optionally having 1 to 3 further
het er oat ons each i ndependently selected fromO, N and S, wherein the
5- menber&ied iSngesi Bat@p i BAIND yo Sulpslt pohiisbal we Muy12( d 986 Rathes ubbsdpptuuentisr

\-Mll](erRSIZL;] Rgngljhuz)uss&/(re@)el%g%dm Logfclénq%%%g%g k%(ﬁ%%lﬁe\j%)}g}glgtguggéydmw%c&%%c%}% R53

, - N R54)himO)Reb2the arlifIR5 Al CloHEYN( e RB3 @iddeonbiiRadly Gh=OniRrb3 physiwhier ei n
R52 is in each case. independently selected fromR53, (C2-8)alkenyl and

(C2- 8) alPRYAYN O OBERAHW- i b each case i ndependently sel ected from (CL-8)al kyl ,
(C3|8)cyc|oa£kil6 (FE [ 4)sp|rocyglgg{kzl (83 ?LcrcloalgyESgC 1- 6)a|kyL
aryl, ar a : an - a -, an is in eac
case in lﬁésia@% teéfe@/ Q04 19 Homm il Pe@rhg} 9.11 ﬁ%ﬂtem%ér 210R tesgleh agrethsh and

R53 is qpjippal on p%&lQ&B& Bb‘l‘i&r\dn}é“s&&t&e{f Q)r %11% %Q&gbﬁe%nd‘iﬁ p?n?e@shus‘n{'gdgdl?%&@%t ly
selected fromR -N(R54) R56

- N(R54) @(Ja@))mng)ﬂghng .Mq(vp@q)u@@x:&@emﬂs 512]::) ;Rg‘eded in \{eRBah! @@&@ pgqlq;@rl,y at theead) N( R
(5:;1)seR5i6n(§fepeng))\ﬁ“?ﬁ1 %gﬁd erﬁgﬁplﬁgﬁdmdt Q J% %ﬁﬂ é)ﬂ ¢ Rgﬁhé Iﬁ%\‘)@/ eaggd
R56 i s ipackedahthe ased.iand épeinshennéybse hre dodkdd flr pimtidn %eﬂmn@l&ldkty%dtdble locking
mechanisms are used to lock up the insert members. Thereafter, gas or another fluid is introduced
into the rib members in order to provide hollow channels therein. Movement of the insert members
35 provides a recess or groove for placement of the displaced resin from the rib members. The

displaced resin material completes the formation of the molded plastic article.

United States Patent 5,244,606 to Maus et al, published on September 14, 1993 teaches a molded
disk is transferred out of the mold with short-stroke low-mass motions of a pair of mechanical

40 guides which can grip, then release, the O.D. edge of the molded disk, when acting in coordination
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(C3-8)cycl oal kyl, (C3_8)cycloal kyl-(C 1-6)al kyl-, aryl, aryl-(C 1-6)al kyl -
Het, and Het-(Cl-6)al kyl -, wherein each of R55 and R56 is, where possible,
in each caeeaoimgesendent|y optionally substituted wi th PCrTaA208MiostiHt uent s
each independently selected from (Cl1-6)al kyl, (Cl-6)hal oal kyl, halo, -OCH,
-Q(Gl 6)\fadh|ﬁyd)de}eMﬂﬂd meNH(et@]haﬁl)la.hlk(}%hc,ut%- N¢ (rﬁklea)oahktylht)on%f aindinndNHoCRD) of Che
1_6) al kyl ; ere| t is 7-menbered sat ted unsat urated or
ar omat i Wb é?‘&cvg/%%% i/ﬁ&anat%@% W@f‘g?dattaﬁ@ © Piotkrerigart| 495 §d) ¥ct ed
from O oNe@finSa s@on@ véticdl Plakd-(DBFRBETB6h Sat dir @ieﬁ@lm i mﬁfﬁhlUl’da'&@@x@fhr@fgﬁfmt ic
het er opol ycycl e havi ng wherever possible 1 to het er oat ons,
i ndependeRtid'ss gufedived Y oth ©PRIENte Sprugriran é%ﬂ tlisk gesr @@WH»AWBP h‘e‘FlOlé%‘bé’ct of
the i nV%@ﬁt&,ﬁ&e BEQY hQ?e?er NEhi OB & d HhELIE i &LRTerS R BE hRMLAM b NEister by
formul as: e Anot her aspect of this invention provides a conpound of
foriul a &(aIV)ty drschurgshahereio et 9peiadl | diskapeldpraa Bleeenslabad aghiaplepfbornggling trediheniment .
Still aqghagr&ﬁﬁgect of this invention provides a pharmaceuti cal
conposition tonprising a therapeutically effective anount of a conpound of
formula (1) or apharnaceutlcally acceptabl e salt thereof; and one or nore
phar WHC%H tec?ai%clitgs Eil)gt%ﬁ" télaﬁll%%i 86§: E% r%(msl etAClcorlgi 1shgd n i’-\l/P %@8 dll %”Eedﬂfestﬂ]' S
aspect, th |ca ition ac ord’ % iI'nventio
addltlomahbyaﬁ@mpfu&a&uaﬁnhﬁamgagmenthEﬁc@mmnWmeﬂeagepmnmmhﬁdummanbkon
al so pro des use of a ﬁharnaceytlca osition_.as desc
her €i naby RIVB“% SF’ lflﬁ‘é“)ft? {fingt i i Wer“ﬁf‘é PO R 5%&%&%‘%%1?%)“%\;% ng
or at rinshdedfcomambngorh i doftf B¢ in@Rovechiohtiar oASPaLt m@hs hd)&chinueninl @fhe
i nvolves a nethod of treating an HV infection in a human bei ng havi ng or
at ri sk WHIHSMRYCE BY DIVt FREOU HBAFREY HOUE dRp FPYeiRg THBnSPRERY 69T R D t he
human b%ﬁe@nﬁ;ﬁ@@ﬁ@%%ﬁm&dm%%ﬁlqhé Mgeanount of a conpound of formula
(n, armaceutically acceptable salt thereof, or a conposition thereof
as descrlbed her ei nabove. Anot her aspect of the invention involves a nethod
of treating an HV infection in a human being having or at risk of having
the infection, the nethod conprising admnistering to the human being a
therapeutically effective amount of a conbination of a conpound of formula
(I') or a pharmaceutically acceptable salt thereof, and at | east one ot her
antiviral agent; or a conposition thereof. Also within the scope of this
invention is the use of a conpound of forrmula (I) as described herein, or a
phar maceutically acceptable salt thereof, for the treatnent of an HV
infection in a human being having or at risk of having the infection.
Anot her aspect of this invention provides the use of a conpound of formula
(I') as described herein, or a pharmaceutically acceptable salt thereof, for
the manufacture of a nedicanment for the treatnent of an HV infection in a
human bei ng having or at risk of having the infection. An additional aspect
of this invention refers to an article of manufacture conprising a
conposition effective to treat an H V infection; and packagi ng materi al
conprising a | abel which indicates that the conposition can be used to
treat infection by H V;,wherein the conposition conprises a conpound of
formula (1) according to this invention or a pharmaceutically acceptable
salt thereof. Still another aspect of this invention relates to a nmethod of
inhibiting the replication of H'V conprising exposing the virus to an
ef fective anmount of the conmpound of forrmula (1), or a salt thereof, under
conditions where replication of HHV is inhibited. Further included in the
scope of the invention is the use of a conpound of formula (1) to inhibit
the activity of the HV integrase enzyne. Further included in the scope of
the invention is the use of a conpound of formula (1), or a salt thereof,
to inhibit the replication of H V.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON DEFI NI TI ONS As used herein, the
follow ng definitions apply unless otherwi se noted: The term "substituent”
as used hwoenn/mpd7unl ess specified otherw se, is intenaetd/aaorm@manian at om
radi cal or group which may be bonded to a carbon atom a heteroatom or any
ot her atom which may form part of asumbecRYe or fragnment thereof, which
woul d ot herw se be bonded to at | east one hydrogen atom Substituents
contenplated in the context of a specific nolecule or fragnent thereof are
those WNcEHdGk U8 ak h§Rct @s&bemhe@inl Yest il &i®anpPasInEs sl GAnds @FRe that is
recogni zed by those skilled in the art. Unless specifically indicated,

t hr oughdmmfi%é I8 g Wit a1 Fogstiah dnlch el ha pprltslerti el Alemer devige vashiden a rifaasier
formul a (RfciflaNR. SRAhds, GREAPAZS, BRILSa ArACIHHALInRNALIRGGE k& RlckiYe a first
acceptabl e salts thereof and sol vates thereof, such as for instance

hydiat egnoldedcirtidi- idre Sahsfert waicipfe alypeddineea @mﬁb@uﬁdghd@nelsia@ wdtrégriok changgl t  of
the co I h n Jd n Vv Xi st
- unsor g Bk PR oL g T B T DR BEESE Sk P AT
soIventgp@UEmwaEﬂmét@nmnthmmﬁhwamﬁnghmLhﬁk@:ﬁmhmg@ﬂbmaﬂedmhg)y@kma@ed
forms ar gsscso ;solug { (?Hs%ﬂlﬁlllﬂy&mgﬁletl towa &shﬁ e%‘?ﬁ%xle\(l)ﬁt ed forms for the purpose of
t he preg At 1 nven ¢tOthe present invention also provides al
pharmaceutical | y- acceptable |sotop|cally | abel ed conpounds of the present

i nvention erein mor e atons. are repl ac s having the sa
ot c. AURBAIE bt s Y SO AN UGG TP B e Ao o
MASS Or bBMESMBUMBEIn Predomnaablk yndh@undf ihe cBaddee . thdExampliess ©f dirseihgpas
suitable for inclusion in the con?ounds of the present inveption include

i sot opes HIOlIRY St © PoKingpairste 129—1“6#‘““@@”‘?%? e loNng i B cerbtlunds
of the pR&§&Mbn MVEMIIAR 2 FiRE nRXRIRIRIASHE L IRURY nY8d $hANSp&iind e ficerBRUNS,
can be prepared by conventional techni ques known to those skilled in the
art or byclsyHrpgng éhepﬁi%t@@@e%d%intal%i}bdse fiiot PRSE agiskcichld it arssupy aslent
appﬂ()' Cat(ﬁ ga sh'l%l a /RBLHPX I8l & 0L 3OURRLC aéfln\éd b?qgé %gllsﬁé?agf%&tn% I!Orhl 94 agesof the
nonl abel ed reagent nentioned therein. te 1-n)al kyl" as used

her ei n, muhédeirtelnthptsis seveived agbe ﬁrseamemr@re talp@neth@ngh mﬁo@h@nﬁmmmwl wivtapds a

anot her Aacyclic, straight or branched chain

al kyl réﬁ?gg @&@3%§gkp&gqgﬁggkyfgﬁﬁﬂﬁgééﬁtg%'atons. "(Cl-6)al kyl " includes,
but is not limted to nethyl et hyl, propyl (n-propyl), butyl (n butyl),

L et DS R LR e DY L SR Sl zgeRd

abbrsevi advien oivihe delnoties daschiftdaydf sgecditpaonEimdian @tne&halenteﬁlhydnj gicoarpwitPithe
denotes a %{, néi(%rou i Pr denotes a 1-nethylethyl group, Bu denotes a

butyl groupP fvd3hotes a 1, 1- di met hyl ethyl group. The term
"(C2-n)al kenyl", as used herein, wherein n is an integer, either al one or
i n conbi nati on with anot her radlcal is intended to nean an unsat ur at ed,

acyclic straight or branched chain radical containing two to n carbon
atons, at least two of which are bonded to each other by a doubl e bond.
Exanpl es of (C2-6)al kenyl radicals include, but are not limted to, ethenyl
(vinyl), 1-propenyl, 2-propenyl, and 1-butenyl. Unless specified otherw se,
the term"(C2-n)al kenyl" is understood to enconpass i ndi vi dual

st ereoi soners where possible, including but not limted to (E) and (2

i soners, and m xtures thereof. Wien a (C2-n)al kenyl group is substituted,
it is understood to be substituted on any carbon atomthereof which would
ot herwi se bear a hydrogen atom unless specified otherw se, such that the
substitution would give rise to a chemcally stable conmpound, such as are

recogni zed by those skilled in the art.The term"(C2-n)al kynyl", as used
herein, wherein nis an integer, either alone or in conbination with
another radical, is intended to nean an unsaturated, acyclic straight or

branched chain radical containing two to n carbon atons, at |east two of
whi ch are bonded to each other by a triple bond. Exanpl es of (C2-6)alkynyl
radi cal s include, but are not limted to, ethynyl, 1-propynyl, 2-propynyl,
and 1-butynyl. When



a (C2-n)al kynyl group is substituted, it is understood to be substituted on

any carbon atomthereof which would otherwi se bear a hydrogen atom unl ess

speci fi edwotzhawosdse, such that the substitution woul d giPCeE/CA28®/000714

chem cally stable conmpound, such as are recogni zed by those skilled in the

art.s The term " (C3-m OETOAIKYDESERIPSHIN OH EHEDRAWINGS M i s an integer,

either alone or in conbination with another radical, is intended to nean a

cycl oal kyl substituent containing from3 to m carbon atons. Exanpl es of

(C3-7) cynb @akiad dkadhiioalos illREAE @norPlthiti@b Leriidirhdnid & Bbd RoreOUTY QRprQ@RYdd,

cycl obutyl, cyclopentyl, cyclohexyl and cycloheptyl The term " (C5-n

splrocyéﬂ@%Fﬁ?}mLOWH@ﬁ@Pﬂ” tW%“éﬂ“PﬁV@ééW“méﬁIH@fkéfone or in conbination

wi th anot her radical, denotes a cycloalkyl multi-ring system having two

rings |inked by one common atom Exanples of (C5-14)spirocycloal kyl

r adifcal $1GntideiRiels apigheragtie raResehiapd edan gnjeching MRAENg systant ho3ngy eyedligalingy| - (C

1- n)alk¥h%omﬂénH§§9n E&H&oﬁM@SE&ﬁQmﬁlﬁnd m are both integers, either al one
in conbination wth anot ica is intended to nmean an al kyl

radlcal having 1 to n carbon atons as deflned above which is itself

Zgbzg; It '#é@dz cl%})li]ctsa‘ 11:_%}{801? ?f‘le\i)(vy{grotl%(gl Caf 10n N tlilalll(ﬁ;elfcﬂ %an?gegr&e% 1H1F?(§rlb£”p n?‘etc lr.lrtB

are not iha ﬂhtchiﬂoséd)c,mtﬁﬁ(tﬂa@@f Gpl}ld)frrﬁhdﬂyd:d drm;le rob i vibviceehdnyd 4ssoudted thexewnh,

cycl opentyl met hyl , cycl ohexyl methyl, 1- cycl opropyl et hyl,

2-chIoproperthyI, 1-cycl obutyl et hyl, 2-cycl obutyl ethyl,

1- cycl opant ¥ elkpiyk ,a 2c6ychiepeitonketiy portid 6y eleoiip¥ydneinbyl depiged in FIG. 2A

2-cycl ohexyl et hyl . Wen a (C3 _mcycloal kyl -(C 1-n)al kyl- group is

subst i t g@deed {4 paldaReer@figyafhat substituents may be attached to either

the cycl oal kyl or the alkyl portion thereof or both, unless specified

ot herw se, such that the substitution would give rise to a chemcal

st abl e ¢Hapbiarits sprEPedscaidy pldbopriiorel By injdsgeemeld AT IFEd 3 nthahigveasta f{mfe

term " anyl;ie @ USEL:iNES €l ihe SR RIARGSRF ddvibeCOMDI Nati on with anot her

radical, Is |ntended to mean a carbocycllc aromati ¢ nonocyclic group

containing 6 carbon atons which may be further fused to a second 5- or

6- nenb i G, t. U .
u nsngt urergfdé d ﬁ%?é?céf?mh v19\K/ %‘f' levt\?ér%grt%%f t?ieﬁrﬁrl&gﬁthgl? ()IfD ﬁ% n@%‘?{}oﬁﬁn&gg )(/)If FIG' 1

not
|ndenyl4ndmh@ﬁh¢nwkmd2mnbphn%ykkvmetrahydronaphthyI and di hydr onapht hyl .
The term"aryl-(C 1-n)al kyl -" as used herein, wherein n is an integer,
either alone or in conbination with another radical, is intended to nmean an

al kyl r &t caldefpiaviangpnl vied of ﬂﬁ)ﬂbﬂ po@ibo 6 tlastidehbretfaipovénwhan ahernse inbsel f
substityted with an aﬂ¥L qlg as defined above. Exanples of aryl-(C

1- 6) al kYT rdIebf NGPEIdRGEUIFE MR B phenyl met hyl  (benzyl ),

1- phenyl et hyl, 2-phenyl ethyl and phenyl propyl. Wen an aryl-(C 1-n)al kyl -
group is substltuted it is understood that substituents may be attached to
ei t her tHeS- My 66 demid sateRYANCHBE 1M YiIRwY 8bthegrortiostthe migsties S10ibelcFG 24

ot her wi §gnes Hl@hdftng al id-Re1aSHPRE kﬁd%‘flﬂqudtmg lcglf@m Aol {hé@of- &hrﬁg CREs Q\%Fl Ma
st abl e conpound, Such as are recogni zed by those skil in the ar The

t er ¥ " Hapn-ligdtinggeiectipamediding Biogtser  al one or i n conblnatlon W t h anot her
radical, is intended to nmean a 4- to 7-nenbered saturated, unsaturated or
aronatic het erocycl e having 1 to 4 heteroatons each independently sel ected
from O FGahdleSctsor satign viay 1M9mnt)®pei@nszftcu1r dtegdife umshnumgt @xbodmear oreat i C
heteropol %%nnumr§YH IWQ?&)%ﬁ» Lon hgo% to 5 heteroatons, each
|ndepen§éﬁt y se ect'e rom 55, M0N0 ess specified otherwi se. Wen a
Het group is substituted, it is understood that substituents may be

att ache 0, any carbon atam.or het ergat.am t her whi ch woul d ot herw se
eat a RYdrbGatat i S ELoL e 04 BriiPR L R hat ¢ he

substitution would give rise to a chemcally stable conpound, such as are
recognlzed by those skilled in the art. The term"Het-(C 1-n)al kyl-" as

used herl®F Frarees i Basneseyatily fetratse e sy, Ietedihy Rhapigmglipep. rﬂl@g@?md% t her

al one Ofegrdle GANIN RAY IFABMWEY 3RAt e berfadfing@hoes | GerdiRtignded n&%e@@@x@?/%} al kyl
radi cal having 1 to n carbon atoms as defined above whi ch is itse
understanding of the embodiments or that render other details difficult to perceive may have been

40 omitted.



substituted with a Het substituent as defined above. Exanples of Het-(C
1-6)al kylinclude, but are not limted to, thienylnethyl, furylnethyl,

pi peri di nybebtie9232- pyri di nyl nmet hyl , 3-pyri di nyl met hyl , péT@azotiooyiwet hyl ,
qui nol i nyl propyl, and the like. Wen an Het-(C 1-p)al kyl- group is
substituted, it is understood that substituents may be attached to either

the Het or th yn é i therw se,
LURANEN= conpound,

such t hat the% : : ; " 1

such as are recognlzed by those skllled in the art. The term "heteroatont
as used herein is intended to nean QO S or. N The term "carbocycle" as used
her ei n, Féit hdiricdt aneheBtis FPEsevttivatal oR IHFERD ARO4IRG PYStea PRIt pgophimdiifed to
mean a 3mpb@nBa IR &HioR AT A0EGranySBE LML abRdn REHA BB o@lscoy)eldble § Adiqcal

in which all of the ring nenbers are carbon atons, and which may be fused
to Bne orfirsraddegaricle BT 8B o5&t wehtedr cwwsrle urcanedenrosronat i ¢
carbocyclic groups. Wien a carbocycle is substituted, it is understood that
substituents may be attached to any carbon at om whi ch woul d ot herwi se bear
a hydr ogethe alteriptimmfe‘mn'spteuﬂ rhldidg oystrar Wisad tsuolectidnatolt A0 dubletlpwumiuon
}[Aﬁglsg glklyl I‘I Srr(?potnolﬁs t exet‘ r}ﬂ Cakn(%(WﬁSttoa%lﬁx% ncsosrpﬂ%grlél thezl’!i?tg dl?‘cd dﬁresgcehi n%%}g Iloﬁ)vﬁdegg
speC|f|edmpmhemmw3bpoebehEmJ&kmne mnmimmeombﬂnﬂmnbm<Mmﬂmuanaﬁhm6wradmma

is intended to nea EiaaB; %ﬁ17lnenbered sg ? nsatg g §Q or a
het Br ocy PR EBRHY MG rSth 41 P56t A et By 'Bal Y “’évd”& ""Hagpen 8?1%"1“9“9 ct ed
from O “Njaneh SMolOihgaHﬁmlB@M(al aﬂﬁorédi%IyCQSSW&ﬂJD/BURNKZ}/(BBMP@UN ofiSEN: hydnegen
atom therefrom._  Exanpl es of such heterocycle not

: ! .
to, azeti®fi'ne; (pylysiuMakingtindbenkdrehoc ARy RpéerT%HPd%%%@r%élﬁéN o

t hi azol lldBS]ez) &X)aqlqlectféh NEoldiRY B&s@érﬁk %théﬂElB@Elﬁhor&%ﬁmH&NNﬁgﬁkQJSBmd,aé-o| e,
i soxazol e, oxazole i sothi azole, thiazole, triazole, tetrazole eri di ne,

pi per azilh&33-Azegiondy) dupeipindeating Depign ﬁdﬂdexaﬁ@fe‘hbhﬁﬁﬁHM@NE (IS N 1-
4- tﬂgonqhgaghhng pyri di ne, pyridine-Noxide, pyridazine, pyrazine and
pyrlnldlne and ‘saturated, unsaturated and aromatic derivatives thereof.
The term "heteropol ycycle” as used herein and unless specified ot herw se,
ei t her aflhi(—? IIJSLQIO @ol&gm{é[{@ﬁ b8 SPMV\;] naﬁ@.t. h%[ slﬁo%&“ &)allll 1 Hes blu s %q%qm%{? Jrean a
het er ocycl e “as d ned above Tused to one ot her , 1 ncludi n
carbocychemn@chehebd@ﬁmhedmhmanylm$$ﬁﬂy@%hle, or a nDnovaIent radi cal
derived by renoval of ahydrogen atomtherefrom Exanples of such

het er opol ycycl es i nclude, but are not limted to, indole, isoindole,
ben%inid@z&b&ﬁfbﬁﬂ@ﬁlhk&@h@ﬂﬁad@@ﬂﬂ@@uﬁaaﬁnbﬂmiﬁﬂﬁmaﬂrqbéﬁﬂ@d%ﬂ&&i@pmm
benzodi oxane, benzot hi azal e, qU|no q . 1.50Q U|noI|n £ aphthyrld'
and sat GMat BT OHSRE UHAE e Aoiftand ey LR 5 PO RO ap

"hal 0" @petisBAnéesel Miched. AL CRAGKL dMnfBaMsEnNAbogRRy BHOSUIfueRtosel&ohed
fromfluoro, chloro, brono or iodo. The term™(Cl-n)hal oal kyl" as used

her ei n, SWieBeiohexinple. aie lrninggaly, Weiplarar. HiabPrangorid: Hiecimbinits wrbodinggst of

anot her tl{ea&lzilﬁ;ﬁbg dssénﬁlpb%ﬁil@ﬂdés a & ARerqhi Kys a 'frfa)q{n%%lldté\a)'ﬂzn«gst;tlotngfyrblﬁ&r bon
atons as defined above wherein one or nore hydrogen atons are each repl aced

by ¥ halPd4.subdani bleehnP13. waen tie Rer Blo. ?r?b@r e h@rd%lé@eh% e owgornerlpepPiewdh e hal o
substit h ti n f.f | es
o (L P T T T T oG PP By o oA

chl or oehyimplidinc il @M)oetnhyhly obe ombmreQ lkﬁylb Shdpyrro ntoie tpyda) t‘mYbYldWﬁElt kych, tie bars

1 uor oetnt s 20 GERRYSrarkiobi BPAETR & b bE blet Rl 2TRE Moy e
|nterch@mgembhm:dmh@bbtm9h3ﬂheannmnkegenmbemmhem1ahomedqﬂamnm0@nbunanmon
W th ang ? i S |nt§ngeg to nean an 0{§gen atom furt her ndep to
an Al kyl ébﬂ“ a‘lS ?’h‘@“pﬁ‘? tlo "W HAF HEH Aot SN FHEE a by e ERSRPIEL" of
- O (C laapabkyt the meé)use idushin@icd boGteeh thXni@h gt Patéed Paxyl (eGP Dlocked IROKYe
(CH3CH2C>) pr opoxy QCH3CH2CH20- 1- met hyl et hoxy. (/ so- pr.opoxy;

( CH3) 2CIRlAsymape 1@% ‘H|9r1rét1h%eelbf’?o%yu*(3t ‘é?r‘Tlo‘t?dP%W““% elat3t2 eyl resngeio A

-0 (C 1xmlaldky+1dtreadnmld hSs SBRSE fifsU8E halttoel WitHRGRESH Qe dn@ nffd BMPSY inhut ed

on the (Cl-n)a ortion thereof, such that the substitution would give
rise todg r@(p}gl,&ﬁdééqxq:ty respectively. The lemplng assembly 996 further includes a clamp actuator 91

40 and a clamp shutter 920 in association with the clamp block 913. The clamp shutter 920 is operable,
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stabl e conmpound, such as are recogni zed by those skilled in the art. The
terms "-S-(Cl-n)al kyl" as used herein interchangeably, wherein n is an

i nt eger, wWOthawoead3one or in conbination with anot her ra#czaia2oiozoimtended
to nean an sulfur atom further bonded to an al kyl radical having 1 to n
carbon atoﬁst@sadﬁmup&ﬁnmboae(Jﬁmﬁa@h£@~@m3wﬁhi&sﬁoﬂ)@bkyh@Naqbud&ebﬂnlare

not ed. to net hylt hyl t hi o yIth

(CHSCHZ Pging m&e%twp%? ﬁ@oﬁ{? &dléﬂzdblf‘ot wmg&?ﬂ @ﬁ@f %ﬁ taﬁd amping

1, 1-di mﬁts'@h{lb@td‘% |n§d|9|dﬁo (hc@rde= db@}eytbf- Rit@iior OCHESCasStor ex‘Wﬂﬂ@ a h§d1(1@1cldcﬂ])41ﬁ)|r k|
radlcal or an oxidi zed derivative thereof, such as an - (C

1- n) al kKPNFUARIUE AFUYPT &R clegep meehpnisylgcripiorr gdhc ike) thag lscnwscfoit%\flélatheélazyﬁla s
under st Qog:nt @ 2bepsubshi fdut.ed @8 it Beinkldbi)@h kithcuROfak RNk N8R&OKH Sech«t hat
the substitution would give rise to a chenmically stable conpound, such as
ar elfr ec ot bty he hiedurs jof Meddstimold hall 86 s drivlye. ip @ Wiragtuedar @fghﬁgma@‘ as
used her, P& ng
aynt hot 16" oisr SHERHC dn LReTERTAREAVEEL Non A PP PG, ESRe R it 12
| i sted ianic@ WBATIC. Py it chd twet Ildbps99.n Or gani ¢ Chem st ry : John Wley &
Sons, New York (1981), and nore recent editions thereof, herein

i ncorporated by reference. The foll ow ng designations and are used
interchéﬁg@@bﬁythpkubmh@bﬁUh&&wmﬂﬂj9@1daiewmhemhﬁadnwhﬁehnmﬁmxmhmgpkeb to
the rest of the nol ecul e (g% égﬁ The term "salt ther ot as used herein
i s Pnt end@EOFE AN S AL S H’/*B?‘”b‘a’é‘@“%ﬂﬂ’&uot] UreeR gl bty §f @ SO hp Bl AR O
accor di pgerh@ont th@edMy RIRENHAN As sl tHElinfigti®Uissdherly D@Iﬁnﬁﬁ%v’&:@d&teﬁﬂiﬁt@ﬁﬁﬁmfbhcal ly
acceptabl e salt thereof. The phrase "pharmaceutically acceptable” is

enpl oyed"Heteioh X HEPRF h'¢ng taaae @8\%‘66%%‘“‘ e BFas e h‘b%ﬁélie%‘ fyhgage

and/ or desageThOm®iMiCimBY 897 Widphiableib tref GAPE;QF 2 N MRdiigaluch udgsent ,
suitable for use in contact"with the tissues of human bei ngs and ani mal s

wi t hout c&stede diolsthylsnt ef Pylyethylenertgeplshrlatg (Flehghipughes pupiyee ngrledppiehopiobl em
or £onpl,h,&akd Lhelt GRWPQP«! L eaé Bgtqﬁlqﬂ@t&)ﬁl rpﬁﬁﬁ hstu{dlfécﬁ{ﬁn{e?‘toﬁ” Bre lrﬁé) used
herein, "pharmaceutically ccepta € salts" refer to derivatives of the

di scl osdltht conpuurdsy ihér e¢aend heldlatieht Too meturditivg omapiiafitusd 99yn ek ilinggtsaci d
or base 0 r | e salit.

el ude. ah%ﬁmtgh%&? | mt@sgyg ﬁq%re qui%ﬂ% ﬁ”’é%f%f g@% %Aggl?igﬁ)% %HQJ[ngr‘edO\ga%g the_
residuesmsmmhImﬁdaﬂOneﬁ;dmhkajmoMrNMT@ﬁamtd&akhsﬂomomcmml%3besgdumal&ubh as
carboxylk gg ) and the |ike. For exanple, such salts include acetates,
ascor bat é§'P<¢ (%%P?ates benzenesul f onat es, benzoates, besyl ates,

bi car bonates, bitartrates, brom des/hydrobrom des, Caedetates/ edetates,
cansyl ates, car a chlorldes/. drqochl orides, citrates, c¢ycl anmates,

edi syl U Tocgp ﬁgﬁ@ v O & SNSRIV PR o PRI SOF LRt es
(salt ofem%odlﬁreﬁh JTYIEH i@yt aRA 011 00 e in FEb. uzosemlaam a nfh-UsONatfHod@lcHt @nat es,
gl ycinate gl ycol ates, glycollylarsnilates, hexghresorC|nates

hydr abarﬁ%‘g arpj eeledraat 6% thhtyla FORGAGH Matedhe iolied egicls wawli dadtces,

| act at eg 50 ll@&ﬂé@ﬂé){@@t{ﬁﬁﬁex Rl ﬁtstel%old&p-ldr%@lteeﬁ)ZArme!{tqo%L@@&(i mBRAekat §id stack

met hanesul f onat es, nesyl ates, nethyl brom des, nethylnitrates,
netﬁWIsdpﬁépb@enmnéa@é§klH@psylates nitrates, oxal ates, panvpates,
pant ot henat es, phenyl acet at es, phosphates/diphosphates, pol ygal act ur onat es,
propi onates, saccharinates, salicylates, stearates subacetates, succinates,
sul f ani deshosulif B eSA. thennat esld labbriatleds atfegohat eboe 1] weviedud fiohstds,
triethi Odlt%gﬁ’l() h&lefﬁrgt e% gtd(ﬁ( f()6%f dn]1 tﬁ'cymo ¥dl%(,ler£l”d l}ex %Ivﬁgci ljﬁi?ire LOI]I%H um
ar gi ni n&, venzat’hi nes i 0f oprocal nes. "¢hof i nes, Yanol ani nes

et hyl endtle asgton@ sold lysii %;}Llﬂ@ld&ﬁl(ﬂﬂ&ﬁola Ri(ﬁ I(N:t@wﬁlchldssécond stack portlon 120 of

oha o G e Dpv o e st ST 1A Rad 87 bl G PH VESerbilsh binine 20 o

| i ke al umd pstdidheds al Wk Udatild fohatithérRYBRSh uma @@kasﬁi, Nof tlseo@ljeumn @blacioand
the like (al so see Pharnaceutical salts, et . .Pharm ScL,
(1977), '‘Beloseraniopsp g eldigs 6ok o] %ehﬁ%@a@ ﬁt?aqbetga?li for “i@“iiié& rm dFruae dm

Cami | | e g nMdeautRic(Bda. . Yhh ey- VCH, 2002, both of which are herein
i ncorporated by reference).



The pharnmaceutically acceptable salts of the present invention can be
synt hesi zed fromthe parent conpound which contains a basic or acidic
noi ety bywoaenuawbizonal chem cal methods. Generally, suclrcTaiasiooanmibe
prepared by reacting the free acid or base fornms of these conpounds with a
suf fsi ci ant fizwwuat pafiod he) appe Gipit ingll@ shes B indladd dnfinwAteele 1AL, iMool cdfegani ¢
di I uent I|ke ether thyl acetate, ethanol pr.opano cetonitrile,
or a m Athr8dEngRess sl %él tjgﬂb‘f CORPREe: é‘b}‘ﬁswfthdr‘rdfl glée*h%%%?otﬁ%aﬂa Vekahi ch
for examphnar@olrahiihe h@ldiRuiviyiog or isolating the conpounds of the
present invention also conprise a part of the invention. The term
"treatnment” as used herein is intended to nmean the admnistration of a
conmpound @b, EPIRO$ 4 ;sQndmcmmagdrmmtth@meé,eg%%ﬁt 12 (V8 iR RIaeOindlsk GV @tee OF
elimnate synptoms of H Vinfection and/or to reduce viral load in a
pat i%ent moyp@citehereolt dlery ﬁ’érmvldarrel@ e¥ic enpatsshycy e drn wiish matyi oeludst for
corpound, 19%@31%&5%'&'1 s@ﬁgﬁ{) hﬁiGt E‘Aﬁ) B 68 GAL moRUER ILQW()ERSJE&S%P@%#V e of
the individual to the viru utbe ore the appearance of synptons of e
di sease %tr@pd/ m\%verhl@ns Bluldbheirdegeécztmmw bf outve LvrlerllJ§ th ructdmencbﬁd@odl ugeg the
D Vet N ARG 8L TR Pt LSRR AR oA LR o,
of a comqﬂmxmdple,rthemnmmg <bﬂthmfnacmolﬁell mgcltacb()zmeomrtbasam: Lbll’&\/l&m.tl on to prevent
perinatal transm ssion of HV fromnother to baby, by adm nistration to the
not Rer before giving birth and to the child within the first days of life.
The t er ms"etididiyraibd@genhe o@sr doset dhad @hdinh& cbitt 18D deditighlR&MmaAno @8R Ao
(conpound or biological) that is effective to inhibit the formation and/or
repl i catiibh oyseathy ﬁlﬂsve P VEMERT Rl HEE: 2loRE RFangSBke bt X honF el she
agent s hat cdrdf £ 18y 6 Whbhre@id B8TheRBLoRl | Mi dhdlheTRehakk 3P sNREBSSBIa¥fifeor
the formation and/or replication of a virus in a human being. The term
"i nhi bi toayeret |Hpsket épl-i whrsinihe hayonded Shereihp yonehpegheletl 4 g rreahzuas! Byent
Ca%b le (,Q(E e[a@%l&@gﬁﬂéblﬂ%ﬂ&é&a{o‘ Snlgdt;l}h%ta@lb{hle lotlﬁéx &Ire H4 Aol tﬁgmnlﬂ L%K”eel 1|2nIn
host cel |, whet Invitro, ex vivo or in vivo. The term"H V I ntegrase”
or "int egfrlatgel"the msle!duhierlez mnd the erchemgéabhy, ken@@zw@btyhelgﬂmlégraalsee ldAz Ve
encoded node i r e 0leY, d
Sequench bl ¥ AF b WITHPORELAE LRGN WM AR bl R RERLL 8 e
SEQ I D I}d@sdé‘ersrhE‘) weh mh'mher:amemta il thy oefef eme iIVEtoaimmmml'hn earis oaintammunt
of a con E tccor? ntﬂ 0 the ffﬁventl on, which when adm nistered to a
pati ent eheo &84 "CRET EofC M QU flici ent to effect treatnment for
di ssase-states, conditions, or disorders for which the conpounds have
utility ch an anount ul d be sufficient to elicit the biolqgical or
medi cal Tﬂﬂa? sk gprign i aheg gy agiisat membet Lla’*i 5’?%‘*5:‘86% nggwean the
resear chgier 8fre ¢11 MdGth@Buterdde: AIOURL wiRhei (HeGBRRWMD FheAEE&ON S ii Ngrdh Ged (B Bias the
i nvention which constitutes a therapeutically effective amount will vary
dependi R§CBROBUL Paetdrs fayadnlemt shpsuRd YaRdeiPes Bi BF ofinean slaeei Vit at t he
conposi Qb@ap&ﬁﬁ%lﬁlQﬁelﬂQM1W ﬁIﬁlQ@rﬁ&l’E‘dLﬁHQQhé fnm@hn(%fof %rﬂrmr&;lﬁe"@iurﬁ% 1dohe. joute
of adm nistration, the rate of excretion of the conpound, the duration of
thé(%reah%hlﬂlﬂ@h?e‘\type of disease-state or disorder bei ng treated and its
severity, drugs used in conbination with or coincidentally with the
conpounds of the invention, and the age, body wei ght, general health, sex
and di et'ofprtvh@rshaningntedSihe Horagdiemapeart pICiatk Kfyst e fleptriianel lé)rmmamncmml thehe
determ tin Y, one of  ordin e art havi n to
thetr ot ionenge) Wie P el e gi bR Bl Sl bR L Er SR Mk eien
EMBODI Mbfd | ciaret fmmfe(Dl 130Wandg apstefrer rretdmanﬂ)mfdlthﬁemes sh@btyumnamﬂl sub&tid touent s
of the conpounds ccord to t tlon de cr| bed
*h tiot anre R R ARG R RO MERIAR SRRt e S e u TSR G e i g Thdre
conbi neannat Edre aryis @Red @ahfidsnebrd/iethiiat llitef[h@b&tbxajﬂ)reaﬁl 4setlidablly ahereell mtﬁﬂq.d
passageway 139 that is defined in the second core retainer 133 and as such is movable relative
thereto to accommodate, in use, movement thereof, along the mold-stroke axis X, from a outer core
molding position (FIG. 2A) to a stripping position (FIG. 2B). Lastly, the stripper sleeve 116 is
40 slidably retained within a pocket 138 that is defined in the stripper retainer 136 and as such is
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R1-A: In at |east one enbodinent, Rl is (Cl-4)al kyl, (C2-4)alkenyl or
(C3-5)cycl oal kyl, wherein the (Cl-4)al kyl is optionally substituted with
-Q(C 1-3)wbkyl1/w9237S(Cl-3)al kyl R1-B: In at |east one erbodiATerntoo1RL is
selected fromD -CH 3, -CH2Owe, -CH20OEt, -CH2SMe, -CH=CH 2 and R1-C. In at
| east om@vetbeditive nieretRlo monﬁﬁ&ddfk) ah kel mBlerh¥nt tHareat, aloa@shie @old- s&ﬁk&c{hmnt

RlLis - 3R2:. R2-A: In | east o odi nment

(C3-8) c?H b P PP e e MRl %ep‘)("é?“ é?&r?lrfggé‘l’ RY Flef%‘)“o‘iﬁ‘t*’i“(iﬁgr&y% ‘?"E%tﬂ?é’d
wth ( Cltr@b@'rkt}{inex Re-iRluded adhsel ;ﬂ@@ll %Dz!ﬂﬂ ﬁtﬁp@ﬂtemﬂﬁhdt B2 fhgense k(%@ﬂh@ldll‘f wsem
R2-C. In at_ |east one enbodi ne is (C3 al kyl. R2-D: In _at |east one
enbodi mehteling thepgekerpIgawith ﬁﬂa}twlléégi thg ﬁélp%%k%\‘er?éﬁfbly rRyuneg tskdmyl or R3 s
phenyl fused to one or nore cycles, at |east one of which is a heterocycle,
to forma 9- to 13-nenbered heteropol ycycle having 1 or 2 heteroatons, each
i nd@pem%rftlml}m selk bt sdcr qosi N, is dharigiode oppreeieil o thhdiry ety ¢taiper 132 in a fluid

ndopengent e @ iRkt QBN SHER b WA hekid O SURRE Rl RsFRET |
at | eastheigwen epdyddit deptnserRY3iagd p h@ﬂy thaprs dafiiretveittopdieyoyc F@e 4 & echisdviichom

and ; ner el or heterop cle .| s otlonall bstltute W|th
1to 4 su Looﬁflt c?ls epsex 1s arre 1n 36:{]? ijgor ign ot {he (I;lbtﬁjllsé)ETX% AT ul)nnehte O ond

- O C1- 6)ad fieyd LORSeGinei rBZafnd |ie<ant1 wonerrenpodi dieat qooRat, iisuss heaedead Lbdﬁl@llitnanS D

In at | eas odi nent [led in.the will
ochin S bol e folm kot B ol e AT e et 5 it Tdt b
about t Rgeraing a @boltu@t @ich @n wafer tineirk@ned @tdugl fHen@ok3: dhanifep toerenioh@ h@@ fpeunds
of the invention will have a rotational axis of as%rmetr and th

rotati o NPLFRET 512 P Byt eheVRgRC Y he! RN Bh et %thﬁ‘o‘tr%tﬂ?eb‘ﬂdliys

rel ati vebyhel @WMineteR@n! LA¢H gQH@-hrsl SIOIBS Sl @RDEA Ynaly BE RIERNVRII 18EnduROMaster
tenperature and are considered to be conformers. In contrast, when the

ener gy BEHdingeycleo rotation is relatively high, the rotational isomers
intgrconvert so slowy at roomtenperature that they may be isolated and
are considered to be atropi sonmers. Because the conpounds of the invention
al so podésselatvenersmegristvsehdre foki gosd repenst ép2 anlathe byipparietaipni k34l of élairfb@tn

at om bo t o) i St . i.ast

e o ol 1 30 ne RenDALALONG) O AR S i (ST b Bbpth SRLET FOTRLS,
substi t ierinn®R3al thtre@. M@Bﬁ’l }Idlrtﬁmlddlyl Woh pmlttdmembmm&z igjet@ohnold 153 btt@e@)ﬂf mpld
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I Iy substituted at the ortho position with a substituent R3a in fornul as
A-1 and n):\iyjje g $PrigRqtype actuator (e.g. coil, or air-spring) to bias the stripper retainer 136 to extend
relative to the first core retainer 132, along the mold-stroke axis X, with opening of the injection
30 mold 100, and that the retraction of the stripper retainer 136 relative to the first core retainer 132
may be provided with closing of the injection mold 100. Furthermore, the ejector actuator 922 of the

clamping assembly 996 may be connected to the second core retainer 133 for a repositioning

thereof, along the mold-stroke axis X.

35 As previously mentioned, and as shown with reference to FIGS. 2A and 2B, the molded article
transfer device 150 broadly includes a transfer structure 151 that defines a first aperture 154A. In
operation, the first aperture 154A alternately accommodates: 1) the first mold stack 106A arranged
therein, as shown in FIG. 2A, and more particularly, and without limiting the generality of the
foregoing, the first stack portion 110 thereof; and ii) the first molded article 102A received therein,

40 as shown in FIG. 2B, with opening of the first mold stack 106A, along a mold-stroke axis X, to
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absent and R5 is R51 or -(Cral kyl-R 51 ;
2B. One exception to the foregoing is during the execution of a start-up molding process. As the
name implies, the start-up molding process would typically be executed, although not exclusively,
30 when starting the injection mold 100. As generally known, the start-up of an injection mold often
requires manual intervention by a molding system operator to clear short-shots (i.e. molded articles
that are only partially molded), to remove molded articles that stubbornly resist ejection (e.g.
typically due to an over cooling thereof), or to remove flash (i.e. molding material that has seeped
outside of the molding cavity 101), and the like. Thus, during start-up it may be necessary to
35 position the first mold half 96 and the second mold half 98, along the mold-stroke axis X, such that
a space is provided between the transfer plate 151 and the cooperating structure 159 of the second

mold shoe 131 to provide ready access to each of the first stack portion 110 and the second stack

portion 120.
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wherein R51 is selected fromR52, -ORS3 , -N(R54)R53, -C(=OR 52, -C(=0OOR
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absent an is selected
30 molded dmcles 107A thereto, whereafter they pass through the first trunk channel 158A towards the

exit 164A thereof.

In a similar manner, and thus without further explanation, the transfer structure 151 may further
define similar structure to transfer the molded articles produced by other columns of mold stacks.
35 For sake of illustration, these similar structures have been identified in FIG. 4 as including
cooperating structures of a second column of apertures 155B, a second column of branch channels
157B, and a second trunk channel 158B with which to transfer a second column of molded articles
104B from a second column of mold stacks 107B. Likewise, a third column of apertures 155C, a
third column of branch channels 157C, and a third trunk channel 158C are provided with which to

40 transfer a third column of molded articles 104C from a third column of mold stacks 107C.
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will now Decore apparen t hose g& ] the“art upon review o
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with the ac n raw ngs. DETAI LED W NGS The
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nor e f ulshyteapeim®ei pMed ankrgitelt akieflivey ;ﬁ)@lﬂbhﬂ@lctd @R, W Hh dhbepRaarpanyi 61)

drawi ngs, i.n which: FIG 1 depicts a schematic representation of an

i nj ecti dﬁd HORY PR Ry Sier i HAG 3 S8l IR PRlg SBHES A Bt ICACS fhiTBHES on
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injection nold depicted in FIG 2A arranged in a nold open configuration;
FIG 3 depicts a perspective view of the portion of the injection nold of
FIG 2A that reveals a first nozzle that is associated with the nol ded
article transfer device; FIG 4 depicts a front view of another portion of
a first nold half of the injection nold of FIG 1 including the nol ded
artrcle transfer devrce FIG. 5 deprcts a front VIEM/Of anot her portion of
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enbodi mrent of the nolded article transfer device; FIGS. 6A 6G depict a
sequence of section views of the portion the injection nold of FIG 2A
further iwol2zadiosge3an i n-nold shutter that illustrate thecta2bguooatiison
t hereof during various steps of a non-limting injection nolding process;
FI G5 7 depie€h&ntbes €4 isOthgidedvwyith rreugix @erﬁ@d’xtli%nwﬂéxe@nt}ﬁmrﬁrﬂﬂameshoe 130 is

non-limtin i ment the jection nmold arran i nol d cl osed
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i nj ecti @nsHmIndh PG, mBoqx@s,ﬁuneTh@n@é;amng&s@@@ea%nnﬁ@ gssAbbyt 146, WkalHe aa:nd
may be illustrated by phantomlines, diagrammatic representations and
f r agnentigrtynald dwe 139 F’Pdk&é? Ry Gl it aereshe eldairke Pk Hicanpsmeped disiysy f or
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to percei ve may have been om tted. DETAI LED DESCRI PTI NON- LI M TI NG
EVBODI MERA ¢Sfe Fpgping agepblt?86-al hsdbregrand is sehepriagelntitiroriitofeleamet v it pon
nol di ng ion nold 100
arrange&é%ﬁéf@%gg&?MkE?%fg%$?8%hﬂ}%éggﬁggpggggg?g g“%%m#%}g%% first nol ded
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skllledshmmbh&mﬁMd(mamdmmslﬁuehmbM6$elhmomnnmmnmomemﬁSaﬂwbﬁmamm maueby
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17733-7) and/or (iv) "Runner and Gﬁtlnq Desi gn Handbook" aut hored by
BEAUMONTtagh SiN. puthayigeipipalpooy plumpily inpllsetcpgicspngilhgn Syest elrdoooighddi! i n
Fl g() 1 'dﬁlcﬁehos\{vgh gsothétrlﬁ(l)\qu@ith péféxeﬁc% t@PfG§ QJZ{‘ dtng(éBt Be 1nam811d‘?§m'teng4(?‘§1§}eﬂptlh& 996
and an injection assenbly 997. By way of exanple, the clanping assenbly 996
descr|b@uhhbmeéﬂwgythmf@pmb@ennéwkdglwhmhITthehhwmhmdéprhv@newéﬂﬁ@uy
al t houg i | P o id f tion
and o "GERR? BE NP RERLYE 5 wdfkd 3 2R SutI BRI Bild Yok RELERESLEEE' T,
have a dudﬁfW@mnhmmmﬁmmucnh@mynmmamjasmgﬁmmtaxhﬂnMemmohmshaumm@donly
two-pl atens. That being said, the non-limting enbodi nent of the clanping
assenbly 996 includes, anongst other things, a noving platen 912, a
st atsi onghy Jph@dreneBde4, 14a ﬁﬂrtﬁﬂ’pdebhﬁcki EiB,Llealmdcead;tdxtﬁrebaétS k6 .is Thefiduredd tbar

916 |links the sta ynar 914 with the.cl.a ck 913, and nor eover
sl i dabl y‘“‘é’ﬂ%ﬁr“?s‘}‘? ﬁe ﬁ%:m% A?ﬁn b agnged fsredban % &; g phytice member i+

si mpl i Cibkiig @bsi&RUGH iRMopRR |pM51Q<51€UT(|FR} ) 284 &iihShS hOWnerk bf (8 IritRh&alshde0
provi de four such tie bars 916, one ext endi ng between each of the four

corner s 8¢ 49j¢ heviddskateh J1ovarhe Stratsbprstipnph Akl 051 Depsrding R Ul anp
bl ock g%tllrgh@tr(%emh@grs@%ﬁﬁm& 1&86th@|f§9 dlél?in@éjg&x@mol@t Bl BOVi-ReLraf fuat or
915 (such as, for exanple, a hydraulic actuator, a pneumatic actuator, an
el e¥t r ocheehaniskain. dbougt be shefer mpanber k& Fuphermioss. dsnivepere Hase dedeen @live
movi ng %Eﬁ?ﬁeepseg&% Lq@dgdnrcgg e%%mﬁ%ﬂ G alr% 11;r hs% 8ggttﬂ%r}'rm¥édpdgcéﬁ}e"{%qr45 915
is opera In use, € novi ng a en respect to the

st at i onavith pekiaveng Qﬂme ahuﬂte!t lhlelsbemj@énmo fhemt:n poltdnRAlAs 96, Wictsheandsppeciicet 0 a
Zgggzgl ;ggelggl eh?% h(,e()ll_]%l%t})]’e u:j(gcsuqrgrl'rllg)ttg np}}egg{ker%%rhbex gﬁg%em dl‘ldX red tgelelh’lﬁn[rglg 920
in asso@iatth@s:huvmtrherﬁm 1¢4 i plsooked®ib3he diee pO‘h&(IST’DUSih(ﬂJWﬁtE Khegﬁ(@lehﬁnt of the

oper_abl |y conne he cla tor 918 with the
moving. pruwliEet frRuSs i iR AR b ebRER S FRESF Fr s ol @ hal t 96
and the second nold half 98. Lastly, the clanping assenbly 996 may al so

i nclude _an ejector. actuator 922 (such as, for_ exanp a hydraulic

act uat orl "¢ AMPRSHMAYT &! Q‘Etl‘l}Et“EﬁmbeéﬁMé]I“e‘EPP@] w&aﬁwsmf é%ﬂ f’lrab&%f%? apeiurg g
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922 is connectable to a structure that is associated with the first nold
hal f 96 arqisatye rigsethioselvf Int He pieyest nppilignitng £xo®l. stharlinke member dde hagia h
actuation of the ejector actuator 922, whereby an operation is perforned,
such as, for exanple, ejecting the first nolded article 102A (FIG 4) from
the first nold half 96. By way of exalple, the injection assenbly 997
descri bed hereafter is representative of a typical reciprocating screw

vari ety although no specific limtation on the generality of a construction
and/ or operation thereof is intended. As such the injection assenbly 997
may have a dlfferent constructlon such ‘as, for exanple ~one haV|ng
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variety). The injection assenbly 997 is operable to nelt and inject a

nol ding material, such as, for exanple, Polyethylene or

Pol yet hylwoeotiawesht hal at e (PET) t hrough a machi ne nozzlpeT(@mabviogloomm) and
into a nelt distribution apparatus 190 (e.g. hot runner, cold runner,

i nsul at edlifdioa@ndy, and tvheeinitkelrst dakancs ygssecidatedihaistdond beaseeapsunmdl 4 hal f
98. The nelt . |str|b tion ap?aratdi 190 in turn directs the nolding
naterlaP“ﬂﬁ?%‘%ﬁ%“@PpﬁBPE“ﬁﬁ Mgl o8ty 101 (FIG 2A) that are defined
within the injection nold 100 with the first nold half 96 and the second
nol d hal f 98 being cl osed and cl anped together. The focus of th
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non- | i mﬂdlcﬂﬁhl?‘ﬁ@&dhmﬁn&i mb9 0. %%Ett QR iR 1191@[813hl@\’i@fdrtﬂet%ré?\'rlde%ﬁlth an
including a non-1imting enbodinent of a nolded article transfer device 150
t hat! i s cisiopbpatiéd vitheviagh thirampghenbistagldshoe e and atsfwire depieen 1850 thes

oper abl 1 f t, r : Lom a
Frrst mo AR TroeA B Mo Ao 6 255 R i AR YDA e
first nmhdJMaMﬁm9@>un@hdﬁ@sMeﬁtmm@mhwUthshme1QB@nmdxmﬁwemnﬁmﬂﬂnsﬂS%tenk
portion 110. r and the nol ded ar transfer
fevi co. 1907 <kt B Mo BLaa ko e r "G PheT A bE b TR
shoe 13hdier ki ch aabs@ooodistgakorfoxt 1400 ret2lnofiha hiee fuppsit baod H2stsatiedhO6A

is connected The first stack por and th nd stack port.ion 120
o e pos UG ™ fif- Hd e Fara e (o B i ERGIE NS 2ol HOFHESE R BKEER 5 X
of the ibok @el demeralspact0Q9 widichiigr tanthsoRanretifd|162 agl Gavedoyd TOE rédiatr | s
defi ned therebetmeen for nolding and ej ectlng the first nolded article 102A
(FI G 2Ay7 148 b moyed. & wekalpnsr by eﬁldri@kwmt Rellay Vaih mpsing et YRS POBAMIERY udes
an i nnekn®alifedilthe s@PpQUEEheCR6Es hilidnedad thedradiftd PPRET5S W PULIEUO nlelBdned,
cooperate, in use, wwth a cavity insert 122 of the second stac portlon 120
to defi te mpvemenl of thy eaviold shpg130. drhe tsumeld-wekeads X. may b¢ el § larst Anged
arodnd bhe hINR!eGRC ki P2 AGCRETRARNE: ol ihbl5 Soo! SR hiclaNC IR Lber eof
al ong the nol d- stroke axi s X, a technical effett of which may "1 ncl ude for
exanpleddvﬁer9§4ea@eweﬁO@eseakm@éﬁtﬁbﬂﬁdogﬂéﬁﬂ@mmGEWibfdﬂhe“ﬁwnmstMﬁ@ded
article i ri,pper. Vv \Y/ ound
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al ong tﬁé%mmtdr&MmeMaiamesmea &emhnﬂé@hn@tmeeiomﬁumhnmhmmﬂy%tmehudew for

exanpl e, I ppin t he f rst ded article. 10 framthe outer core
T ac opbals SRRl i B M Ebu P inf s T uRar e his By B St 5

ar exssl i dahbhyt IBetdhAed nid@getdenxtxX.limt, in use, the relative novenent
thereof, in use, along the nold-stroke axis X. For exanple, the inner core
112 may be structured to define a bayonet 113 and the outer core 114

struct urp@dn Bridtebig edprbay o eblvRRakenjdklidn nMEI® Raviiieabayianetshddd3 1amd t he
bayonet et 117 are configured to cooperate, when rotatably engaged, to
sl i dabl y! Lt*%t“é‘i‘ i FIRS. 606+ Thereolding Psetbegie o5 AN WS- %tzwn{ rﬁheo‘filé‘t%ﬁ‘t on
the i nn%ol&@di(?béhl@ @sﬂgm&hﬁl t‘HyTHﬁ)ﬁd ng‘fe@ L%Ilﬁﬁtﬁa{tﬁ)n lﬁegﬁth rt&tf?rrs@tlﬂ!)lﬁ sﬁ&gﬁg)e@:nt&y a
key 11 . R fixed he second core retainer 133 such that a
porii on ppﬁne@leéf dl@%’t tenets)ld pitae t’dh!e 5%33% gmgenrded 139G Eludhihahthe dirst owpbstatke
with th e I nt.at f
respectquyghgoﬁgngg&%%ngggggﬁﬂ%%%g¥?@g@agﬁagL p%%%ig%jﬁgpm§ﬂ$£ Qlo@%%ludes
a resiIwemuﬁdenﬁerdmﬂﬁxthﬁﬂnksﬁdﬁrQWQEdkﬁewmeﬁﬂﬁim@nknnekrtﬁ&emmﬁQdamd t he
oL er COhRabH 215 MRSyt NG R s TR ARl 2088, RS
stri ppeIpoﬁittaeﬁ,ewﬂelfﬁ)ytthﬁflrscﬁfokEs‘hpé)ﬂﬂ@lsV\?lnHiLetl hvathr the etoahm\{ﬂtaf%angemmhgldurl ng
t he._nol di ng. of t ded article 102A

br ov1 oudty Mirghet Bmish 10F e PhEGGE MM hsHse s oot afiel: M2e” gBFERISH 110
are conmggdifd of ehd het hidat amdid 1900 ndBGhowhipW, pdrfvriied evidleihptdion bheofdidest
nmol d shoe 130, includes a first core retainer 132, a second core retainer
133, and¥rigt plgpemoldiieit s 136 that are slldably connected together to
accommodat e the rel ative novenent thereof, in use, along the nold-stroke
axis X. As such, the inner core 112 is fixed to the first core retainer
132. Theheipestioggoklinzerogess 89Xt anabidgs. ay ratgedhvicteringe & igasshdbway sggritchat
i's definedelif {dMIRAEOND (6 AlEn Bl PP Bl ARy &Hod 1@@ﬁ~8htcthe hl%VlﬂQ\é%@ne)ereh?et Ive
thereto to accommodate, in use, novenent thereof, along the | d- stroke
axis X, froma outer core molding posltion (FIG 2A) to a stripping
position (FIG 2B). Lastly, the stripper sleeve 116 is slidably retained
within a pocket 138 that is defined in the stripper retainer 136 and as
such isnmovable relative thereto to acconmodate, in use, novenent thereof,
anng t he nDId stroke aX|s X fronta strlpper sleeve nDIdlng p05|t|on (FIG
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to define the pocket 138 with a flange 123 of the stripper sleeve slidably
retained therein. O further note, the inner core 112 is shown to be
connect edwbDaotie9s37r st core retainer 132 in a fluid tigkCTreaosvooia4i sol at e
a coolant circuit that is defined therein. The coolant circuit is defined
bet ween va-saaekrianiofr diesfpensanenibed 1aMthcdudepadRing hbd shusied@binbedl Miihdl the b

inner core. 11 thin mhl h the cool ant disp r i§ arran n.end
portion PBT‘“‘B‘hiJ \A%‘Eﬁ’t‘tatht‘o‘&f oén@%r*%it&‘é ‘i‘&“‘t?bnlngct” B‘Qt"o:}tf’hg’“tt‘?‘rg‘f’%g%r Jﬁ

r et ai nenis¢@2c@ngor sheathefeMvserar ranged to direct coolant, in use, between a
coolant inlet conduit 191 and a cool ant outlet conduit 194 that are defined
inthe first core retainer 132. In operation, a coolant, such as water, is
circul atygd ntjttrucugltutlh@ R)Q&Is %@tt GOANRELS howh STRvErREAL of Frometh chhB&JF 1gOr e
112, and any of the ot ﬁ nmbers of the first nmold stack 106A that are

t he¥mal Iﬁystemkihet@tle&)%erte\rﬁttdhﬂnwmeflebytdtlheorﬂplr $10. pising éley mpllisebke 202X, ivay be
rapi dly t A r I r
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and ret kaohd cas reab s ﬁr(bledeﬁtthtoﬂ@letoﬂtﬁ)ﬂ at ARrejckdH aceh@df DY addtht Reiphbit St
core retainer_132 along the nold-stroke axis X. That being said, the
strrppeF”ﬁ@Pﬁ%? oFSPESRYShay be a spring-type actuator (e.g. coil, or
air-spring) to bias the stripper retainer 136 to extend relative to the
first core retainer 132, along the nold-stroke axis X, with opening of the
i nj ect i dHe Apsion omldinnaropsramextieclydss raschpom Vo relsenss (o e PDr efiat nege 436
rel A i V%n&l rlﬁ rh@le fftrstssrtch %’oﬁtoﬁ qtl@'t@% ectlt%g H}f&t}{nQ&ederBMb qggA%tB hhcc ¥1R§ }%gtugef the
i njection nol . Furthernore, the ejector actuator 922 of the clanping
assenbl yS%J&mrtavorbedr@otdﬂréx:ﬂedtrml%hé threwahnebreoy £ <eftth¢ fiest mDBRd fagicleal 02A
reposi tig 0 l,0 - St e Y.

menti on ef gﬂt Q/Q%\E h? %ﬁnolc?ed [‘%et\%‘%g ?géngtgat %o?%efg)&l@ E?é ol & n%lre !Lﬁp UV%&I raldtave
artrcIenkwmm&ﬁehmdﬁvmcehdﬁm hnmaMﬂynmmnhudﬁshaharamsﬁhruspmmcknvelﬂﬁmwthat

def f t 54A I n i 1
ai ter natary B odategor P nuPrBSh s sl il FFIGRE TR, s

shown i prdvbied B rame inP ey ﬁt&iﬂhéﬂ e aeliyper and MR tdaakit odtérmdotd Nigh. tAR8uch, the
generalr&y of the fore orngﬁ e first staﬁg pgrtron 110 thereof; and ii)
the firStOHISEEA™ YT CFECHERAC gtteﬁorﬁetrwflrré F-riroRgh «pligh of he gicEior sBualgy ¢ b
openi ng 90, b h@rafd the tnnBDd Sk $18GkK: 1] Q8Ancdah@BEh, AloNPkifd-r5d10 QfskeaxisSX % dift@icet r act
it fromthe first aperture 154A, As al so shown in FIGS. 3 and 4, the

tr ansf ercldfiede thir @armprd [ eieh defephaamepik; sty efrkemechingrsl Witlie deafiiat a
first t%ﬂﬂkd%hﬁﬂﬂﬁhAl&%ﬁs1Hh&9ﬁho%ﬁb%ﬂukﬂ%oﬁhﬁﬁb%”D|ded article 102A is
passabl e upon ejection fromthe first stack portion 110. More particul arly,
t he3fi rst branch channel 156A connects the first aperture 154A with the
first trT‘HQkH gc}ﬁ% %ldl&%ﬁécgsgqleﬂq cshlld%g’ds s O\H?%thtl” ren ccrt%tFI@D!’)}g df gagkfdgé & 102A
t hereto, rea passes through irst trunk channel® 1 towar ds
an exrtdm®4A%iheﬁeoﬁLmKMQﬁmnﬂéﬂt@ﬁ&ﬁb%edhann@ﬂaﬂ5ﬁﬂedﬁaAUMQthaﬁstdWmMHk
channel A2 ABPLDBALEIRAED ¢ Ry LT Byl P
articl e 1102Amtthe tiwglpettine 1504 e0teifomrRgsDE dwallvmgtraupatIhMy Lbﬂaat:tdlamolr.%dsdl@tgher
structures ast . of ude o d
At A S ST e e T R
i ncl udesetradsths Man cyk t1h2 gk & RAGRJtRerédnG didAnceahitriaRstieenibatghel Db ve iat i s
associated, in use, with the first nold half 96. The transfer plate 152
def i nes CUiCheyar{4 parpping pogiiien byivisug sh Ke ippgs cperldy ’BYléhéW‘]&ft@dﬁﬁéter’%*GA

and t he jifiir §itedvEUeki ehAnBebutdi BB 1 TR delifdtStyethe ByoHGIUR En dvbedliSPwithGheudes
a cooperating structure 159 that is provided by a front face of the second

nol d shéayongipogkat h 1 {vihe Firg goklee poists HORe 1f strirted Boghibn opaiore [4ESEAS BHdint he
first trunk channel 158A along at |east a portion thereof. As such, the
stripper retainer 153 is operable, during normal operation, to maintain the
transfer plate 152 in contact with th¥ cooperating structure 159 of the
second nol d shoe 131 throughout a period of tine required to transfer the
first nolded article 102A through the nolded article transfer device 150.
In practice, the foregoing may include biasing the transfer plate 152 to
renarn |n contact mnth t he cooperatrng structure throughout relatrve
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nanme inplies, the start-up nolding process would typically be executed,

al t hough not exclusively, when starting the injection nold 100. As

gener al | ywhromwneoshe start-up of an injection nold ofterCcrageirgsiimanual
intervention by a nolding systemoperator to clear short-shots (i.e. nolded
ar tiscl eshd fiat ajgri@reorthy, pasghabipportin @adyy, wido anenov ee Rpipgadiant ilch,ead tiat

st ubbornly resi st ecti pi cal | e to .an over cooling thereof),
or to r&HEUEEL h”'slh“l(“id‘téd R‘ﬁﬁg‘aqu‘“‘rfg‘tréﬁr‘i‘é‘fg{%g § S HRRI"SREPEYE out si de of the
nol ding cavity 101), and the like. Thus, during start-up it may be

necessary to position the first nold half 96. and the second nold hal f 98,

al ong t HEC Ao Mofkies BRFEs rextdipiles marhoy sk efrencs iVl ed: diepsieian fitkle
transf e Bl @e ki hoAMd1 dNe1caPaatiiNgoaEd MELIHNB2A 2 01QholDeoFRGORE, MRl d
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be appr f S r £
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first apﬁ%thgbmﬁ 4A. L dQ@SS &Brough the first branch channel 156A towards
the first trunk channei %@K ¥he first nozzle 162A may furthernore be
arranged to dispense the fluid through the first aperture 154A above t he
first ded artlclf 102A and t owar ds t. econd gkggé o on 1 urge
t he"f i r St° MEFGEH I PEPE DO 5K alial 1P ot ‘Ff 't bh ck’ 6 "H“ér? rStA

t echni calol@fhactooaf Thh@odar SR MYt MY sta0k [ 06k inpbRVERLiMgink iR fikt 5bldRdded

article 102A fromre-entering a cavity 124 that is defined in the cavity
insert 12216 therrgteadwopryitiop égw%a%tﬁwﬁl of2he figgheeie &t lon and ok eHEdrorsst
stack poshih@n3B1QonMRr @M dbRe filif & dwehdecbmdbl bele @AM ab®adPhe, tad pRss

t hrough the first branch channel 156A. V#ile the injection nold 100 thus
far has Sb@ay WeLEr 2bddewsctivali Hyedendi tha inngprde d1hed ho@ALer cere gy 1P R se
' nci()Ude 1@?8&%5 %lcﬁ)lﬁg lth)n@ L E 51550 C%ill&hptﬁﬂ tﬁJ LA pe?tle@@:l H6SLBE?1QK§OIMX bsnt%lucje
one or e colums” of mol d st acks. such he transfer structufe

i ncl udi ngtht didingrmersirent heaelewlsa, thfopocmel FoMdeld nat tlicgine ptl@ratnsflfédlnaewltse 150
may furth h r . u f
apor tur iR el SRR M4 &l SRR ulilfiu b b R LD
apert ur ebuttb 5 aleh gien dediryt nade g datogse mbyin@plhiendi2.col um of nDId st acks
107A of the injection nold 100 arranged therein, including the first nold
stack 106A; and ii) a first colum of nolded articles 104A received

t hersei n,The i@t di g dédagpddnrsahll Aol died t(atHeiCOh‘&ru&i@Mnd\M)éxhti(ﬂpﬁl’hhﬂgexﬂfltemh@vef irst
col um of nDId stacks 107A, al ang the gPlg stroke ax , to rg%éagt t hem
from t h@PTFUNCHPRMGY UPBT RIFLE" 1BYA 20Bypt NP oM “eRiEnes i The

st ruct utigechion mol@yodetdiairal fifigty © MeUfRc@n tsiansdoghannel sd A548n ohlﬁ(ﬂ{eUdi ng
the first branch channel 156A. Each of the first colum of branch channels
157A beilH§rdratigenstiusticonneerage thefeot well b deserikediipdpiaibfin Bpaeicipaen Pas5A

W th theyfdust trunk channel 158A for passing, in use, one of the first
colum of nolded articles 107A thereto, whereafter they pass through the
fir¥t trunk channel 158A towards the exit 164A thereof. In a simlar

manner, QQU%Jh?llﬁel\M]éethlﬁlgdt i ﬁﬁ?ﬁaoﬁ%ﬁ@l@%%ﬁ rEhe sec &1%&191@ agrlggtolf ltllfet ?He@tm]nSl
may furt ine simlar structure to transfer nol ded artic

pr oducedndhy 2@t hed mowl pantesladf thedirg rseld stesk 2(FgY, tediet ofld ishdeuSOr atdithnsecoihles e
R s R o A
channelQl&SﬁB‘wmmduan@ebmnauhpmmkﬁqhanneﬁrmESBuwmmmaMMUdhIUQAUWEmBﬁenma
second col um art.i S g 2 g}a second col umm of nold stacks
1078, LiPKeW' %m“§ﬂﬂﬁWTP%8Wﬂﬂﬁ g A P?ﬁf §U55C, a third col utm of branch
channel s 157C, and a third trunk channel 158C are provided with which to
transfer a third columm of nolded articles 104C froma third colum of nold
st acks Merepadicplply gpy Argglack pertopr <0 g OnRAsefOr 55 oW r g éttitn

bet ween s{rmgex side$d 2 PR Rfir ARG H61@SnLROA BGk obFers€GRNE:, GothWMviBf insert
apertures 155B, the second trunk channel 158B is arranged in between the
second éé¥Bﬁ%e6¥O%b%#$mpé§n@@%8“ﬁﬁéeﬁﬁéﬂﬁﬁﬂgﬁwébﬂ@hn of apertures 155C, and
the,third trunk channel 158C is in turn arranged to the other side of the
third columm of apertures 155C. G ven the tight spacing between col ums of
mol d stacks in a typical injection nmold, the first columm of apertures 155A
and the first trunk channel 158A may be arranged to extend, although not
exclusively, in parallel directions along a major portion thereof. Also,

gi ven the columar arrangenent of the nold stacks, each of the first colum
of branch channels 157A are arranged to extend avay (|. ~at an angle) from
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arrange the first trunk channel 158A and each of the first colum of branch
channel s 157A to extend in directions, wherein the first colum of nol ded
articl es woaAiaree3passabl e t heret hrough, in use, under ipofTiasenmeoofi4
gravity. The foregoing arrangenments may al so be applied with regards to the
remai ni Ngke®deuni Sirdfmagp elider36 s mbraehlychaiannal sanahe fikdt wikd clvanne kdsscrifdie
transfer str%gture 151 % Lso define a flrsg colun&hﬁf nozzles 163A,

i ncl uded SVIPUNAIE R 5 NP HBISP IRieyibPA BsabsRince aEhY Eh'BE HY RFPEnded to
di spensesd lins ;ﬁur df RpliSeold ie® TS €Rd {tRQtuthald IpEdeSn bihee f,}ilft $itsei€ @drngr 209 is

nmol ded articles 104A that are received in the first colum of apertures
155A t o WHIGOVR by R RS thup vl netdiedarrriBed BrdshREHeearRE]cs ltltS?Wettg%élPedfé‘”“tt he
first trynkeChAMNE! as138fn. FYhilHALIDBr Qae RS (§ Whih &ﬁilpm&flecﬁgz 21,€93463A may
be arranged to dispense fluid through the first columm of apertures 155A
aboWe t Kidabiyr wpundesl e paif oheldeeblditsiie] 2S5, pOUAY ardsttsoWahdis2 Breandecwaendst ack
portion, f C f S

first coﬁ&gﬁﬁg€®§(?%§gmg$fPé({&&fgﬁk% “R‘dggﬁgt gqgéﬁg%%zéFgglq%%%?%gﬁ 120
of each\@ﬂnhmﬂﬂﬂuh@nﬁnmkmﬁﬁ9dmmeh@ngbapksm1©ﬁﬁXUhmbas%Ihmtawvnammemaﬂand
s o0 L0 ks PR, SXROATALL BT hBAETREER TGN R ST BV e
aperture&:ﬁﬂdklhﬂn”hkéﬂSEWﬂ&nﬁ@&EbﬁM@elh@kﬁ&ﬁhmﬁdnbbﬁlHDﬁ@eﬂﬂafkiﬁﬁﬁ(m

transfer devhce 150 ma furgﬁ '”C1§? E@urall E flom1 roI devi ces
169t hat™dPe' 4t BHYRYOHEE Wl " i 19T €88 VYE*FO“E%*@ e ﬁi“ri?“ P‘H%‘)“f? st
col um afe Mmozabies 163AI02N, reprtivalling flow of the fluid thereto Nor e
particularly, of the four nozzles identified in the first columm, nanely
the first nozzle 162A, a second nozzle 162B, a third nozzle 162C, and a
fourth N@zzh@deib4Rle theSe ahveeceBONis seRatAtes fkamibieadibii EhnSPMIGEVIR
correspondi ng one of a first valve 168A, a second valve 168B, a third val ve
168C, aescabibRIFYIRUNRINBBE DR TRItPIH? eoAHEEt éPOFkre Pt BengR@ the fifst dreriuicne
16% a,3gk Q)vrlgml \)\/Hﬁh %@ Qﬁidb@ lretﬂnr 3116 s{rﬂ)ﬁexlxqgege 2{1"6]% QLLBBWOHQ@ 1'nrl§e ]nQ(Q\QmeI e

val ves may be controll able,” such a manual [y adj ustabl’e val've or an
el ect ri dldof alope thet re@Ildspd@I axyraKvanother digrense hiethal e nipdded aftickeidanpice devisee
drop de . : | .ur ty

of 11 ow STt 3Rn A B KBRS T W B bR BB Y,
use, of nfdidihdf 23r buglhs vtdyetht Itr’ﬁlsstfex cohaunm 26f thao&ezfinesa ﬂiﬁBb&aﬁ@rchsxaieEZiﬁfA arfdcar
exanpl e, sin h east. th
Frrer oS Man iR 2PN ba BRSO Me B PR bl P i B st s
163A at odikplenent rdhiosw 200t BE] is thy calipsppeans iingued 23%h@clobadidek fidrough cainnkleast
the fir seco | e 162B of the_ first colum of
nozzl s H6 S A GUE A FiGaE PR @Ol‘lFﬁ%?r}‘Llﬁgdi]ﬁﬁ|dﬁ6‘°%%52)pens| ng of the
fluid through at | east the first nozzle 162A and the second nozzle 162B of
the first colum of nozzles 163A at different points in tinme, The focus of
t he desdPf RUDAT SRAPICTIRN SR pew plfitindeclsieiproe of SnnspdPropelraeiPETewf308n
al ]E er natj VI?)%%H'P‘I@G%MQ@ hseém&ﬁét{@ﬁ&’} a 9$nnfoh@1 301 RGhbER mlrgﬁx%?% to@?(i 8ﬁthW th
reference to further includes an in-nold shutter such as
that) dest Hickae hah iscopinshl yseageidgridoihemiecdan SodtiessyPamell). RpptangellargRl s
o the sl & R fle® 45l phlaTRaRh BREREOT 0 0l e s LM OR bRl Ty "
of nmold llstcaloksr;oldlrl@$>ut¢ed9(l()rf0vuhﬁchntustltekf@f fliikestiserpdroke et Ao tﬂ@ﬁﬁppwuh«nm
havi ng t p itioning.the 2 re at i
Stat 1 ondsy B areARERs i EDRs: MG AP LERED AR Es S b Bk Tutho
nol d halcbni@8iedthetehe i njection nol d 100 bet ween the nold cl osed
con&gguratlon C, as shown in FIG 2A, and the nold open configuration O as
sho in FIG 2B. A technical effect of the foregoing may include, anongst
ot hers, Ac&ORELEReNG®nEblld: 701 MRlydin(gdC el tibhTB12 Waehel dmbddie@npanentolet- ti me
that was fornerly contrjbuted by the certain gperations of the clagﬁg@

>

assenbl YSOFeMRAYY PEH herrede: Sﬂ%afhe HRSUUE DS ol o dRfcdifesinge (e 1cantFbley

i nvol vesx@ietthd@olifl prdiessGoam sehwt henG 92 hat Qld?t@esstH@Qﬁﬁ%'f vely (i.e. with
each nol ding cycle) un-shuttered and re-shuttered, and nor does it require

wai ting (® ek)smaéO%ﬁv:e%m%umlt of mAld Facks 1A phide iyoqtiog nptldd eh 2609 2vhergia the

in- %Dl d féskt' UbiL&h og%gld s‘cf‘dcﬁ'%g ﬁ% Al %‘lidn%& \k’ltﬁ h%l ﬂr(t%m%'(ﬂ‘ dE@ U.ESSQ§5A More
particularly, the in-nold shutter I's disposed between the nDV|ng pl at en
912 and the first nold shoe 130 of tthlnjectlon nold 100. The in-nold
shutter 140 broadly includes a shutter nenber 144 and a |ink nenber 146. As
shown, the shutter nenber 144 is associated with the noving platen 9 1 of

t he cl anpi ng assenbly 996, and the |link nmenber 146 is associated with the
flrst nDId shoe 130 In operation, the shutter nenber 144 is alternately
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use, to drive the novenent of the shutter nmenber 144 between the open
position U and the shut position S. Wth the shutter nenber 144 arranged in
t he shut wo=ntivwm3s, as shown in FIG 5A, theshutter nerbercARd/ti0s71@ngaged
with the link nmenber 146, whereby the first nold shoe 130 is engaged with

t he smovidgmpldaice’ndla firsWedlmh e nshidddt eficlee ndoier wiikid B fiangeldminrfthad cpeks
positiou h%.as showmn in FIG 6B, the shutter nenber 144 is disengaged from
the lin nber 146, whereby the first nold shoe 130 may be noved, in use,
al ong t hig) @RS LOHKe faxi®luhn Jhaov.RRENY70fo thectfthdis trofDind rEhiaeivhdlof

al ong the nol d-stroke axis X, may be driven, for exanple, by the ejector
act uat oPPYPESIF phe cl anpi ng assenbly 996. The foregoing is schematical |y
shown Wit hak£lke:e08 et Rtk @mbBa m ek &N o Ry gbaqteoftrsa%ttuat A'm&d drci&hown
to be connected to the first core retainer The in-nmold shutter 140

f urher 1Pk Inides festselppoct atsagies 1227 :updn mhlch the shutter menber 144 is

o1 1 dan! Yo CauRhatl SRIMNNERGLD DA UG 13523 4834 30 SHEUGL Y EdohibE
fixedly connected, in use, ast ener , 7 t he novi ng

pl at en mledﬁmctldﬁelﬁnﬁrt@t dtehrecelwed kn rterfbserwmﬁ@ daf epa:mlmeléﬁedo p@% wrmm firace of
;??a];]brerscrt%lﬁﬁl%r%% gr(%%c N&ine 53]257%];%)%&}?185 tiér g 1rst tx 1n %Pnghk%% tha arset (i’llellged by ttl?eon
110 of t@e&&hnemmﬁqu stack 106A. leemnse, mhere t he |nject|on nDId 100
includes a plurality of nold stacks, included in which is the first nold
statk 106A, with which to define a plurality nolding cavities to nold, in
use, a mlun@hbkythefstemt diepenaict 31028, fushte cafkle eb@tollshrawnplotdity sfefoar @nael t o
FIGS. 2A and 2B, the in-npld shutter 140 may further include a plurality of

link medpers 169y waealhpaﬂmoé he; fduig Hewahrtke Fresherdymy 26 nogiee 81 Tuaeke off “ t he

pl ural i tofe 0f mbiendt: DBPDEHS 316 oflHe FREA W 1ORGs1Qfe HRENPAZ I RLAtId e SFRMMA
stacks. That being said, no such specific limtation as to the nunber and

ar r angememc 125 nfethF ik cAB e Srordesi W And eléfferarhs dloghigtes:efisngatised 1 01trg fipigh ¢ her
def Jpnes tlﬁ‘OLfl hrﬁtleaQJ ﬁ@rfﬁl@%%zﬂfp?éfy Ly éaéiecotﬂatno&zsfe ?’@fﬁ LIOYE ?qsttcgluﬁﬁctg mﬂé{[ e
the |ink member 146 bel ng arranged therein, 1n use, wth the shutter nenber
144 bei ng3posirtdidned inter Vtilhedndb)e hegpoyig the nhslgﬂ(smaélo @B}heafhnﬂ {hireugh tah lpasinolvee ment
of the fir t I X B

et act G el 1By AT il AR A80TR e B RS R ged PUL B e,
first nmbmusnuem130 the first cIearance aperture 145 may be structured to
extend, as shown, through the shutter nenber 144. Furthernore, the support
base 142 nmay al so define a second cl earance aperture 143 that is aligned,

i n 1se, Ivk tRo tWeethbfisd thal @akaneee apehichnie rilélﬁmg\l[drdchssﬁﬁ)@iﬁ toodl gxgeuddd it et
shutter nenber osition L Aﬁ cond cl gar ance

ito the o th
aper t ur @4figgaghgh ‘BB‘?iJf ?Wénpto@seegmaat : $40anf .tfr?km ﬁ)gﬁéh%f&r%@ umn

ar r angedf hgr@icRs 107 M@eo e pitfbfinddhequehili b i coaRmRET Ly 14 4ahah th posi tioned in

t he open position U and with the novenent of the first nold shoe 130, al ong
the nol d-stroke axis X, towards the retracted position B. The shape and

si ze of &l Qﬁdt m‘?&oﬁ&@ldl But'hﬁédastdn%nottd%e %%Sﬁexﬁfent A& fih gk eﬁllb@@ﬁféﬂ&e
aperture 145 and the second cl earance aperture 1 Is not particularly

i M0t ed THescinondimang dwebotlinratsraavtherusadyir rnellmcrnpang!ea*bﬂetlt nlér)eefhﬁ@dthlpmml t he
present ; Rﬂaé h&“ }%dﬂ“tﬂgla?)g geﬁl’entts hd%d lrhétllﬁ)drre%ggﬁteﬂtllﬁldh%cﬂ)@ >{)It % n%ﬁ‘lhngt?l%y’

and wherein t Irst clearance aperture the s con ear ance
aperturenmdﬁnamenpwbv5me@ba@demﬂpﬂéﬂEnﬁhnynwyknmmxamahmb@ﬁmsshA&prekmously
{Yﬁgt :c Iopg ’thOtShgkl ]a%n Bxg hfithrélola‘%luétg) ?g(?l%](r)rg I(S]Ltl?l.sﬁ% no%‘slmhtmg eml%(hhmen S can t()fzw th
shut t er effd@ed. ThE desthiex] npﬁ{[mnm&CanoUhneam (ﬁglaab o€ chvvuetiqd bmrtel‘taly/\dﬂuqi‘mt/@off rane
the flrst nol.d shoe 130 .and .ot herw se e.transfer plate
155%0r | SHEC RbITHat o5 PaI N FHeR e GG CER S hOTHE PHEOEHG oY Bt &l B15 of
the i nj ecdiv@nbymptliingtheyst@M A0z ebsEmPRL i € lffidny madndr @3 heagyind ¥2m in
connects the transfer plate 152 to a top of the ejector box 147 and anot her
f ast ener ai@éll%%hﬁbét)é@? gy Bladdis pslugss tlﬁémrn&neﬂ dnadthing e c4usst o a
bott om @fenfeh® LHRBE tQHiBRXbelfcln VaBE6@ hdndenfindtentoB&nRHRA kkprBasecohfbdplded
fixedly connected, in use, by a fastener 192, or the like, to the noving
pl at en Gapin, mips WeichbrkotherhiseaPert or box 147 defines a space 149 within
which the first core retainer 132 and the second core retainer 133 may be
noved, in use, along the nold-stroke axis X. It is worth noting that in
this non-liniting enbodiment, the strlhper retainer 136 is fastened to the
transfer plate 152. As previously nentioned, the novenent of the first nold
shoe 130, along the nold-stroke axis X, nmay be driven, at least in part, by
the ejector actuator 922 of the clanping assenbly 996. Mrre particularly,

t he ejector actuator 922 IS shomn to be connected to the flrst core
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An injection nolding process involving the injection nold 100 havi ng an
in-nmold shutter 140 is illustrated in FIGS. 6A-6G The nol ding process
begi ns, asoghovieeism FI G 2A, with the injection nold 10@cChaiagioposiiti oned
in the nold closed configuration Cwith the first nold shoe 130 being
posisti oned, al ong the nol d-stroke axis X, in an extended position E such

t hat th |rs k 106A is closed to define the nolding cavity 101
thereln [Qg(ggkﬂﬂﬁb%ﬁe first nold stack 106A is arranged within the
first aperture 154A that is defined by the transfer plate 152 nol ded
article transfer device 150. Furthernore, the shutter nmenber 144 of the

i n- nol d Ishut't'@pldadtivle tiapsterlevien (kS0pdd) thag s assocjipdy Bbyret Wih i pigctihgldshoe
130 is en@aged, w tqtamttneutrp\rrdrwe,%et@n5812%o> AneRkgbngly, the injection nold
100 is configured for nolding of the first nolded article 102A. Thereafter,
mol @i ng of ?h@W¥¢h§tﬂW©KH%dlﬁﬁﬂmb@%mTOZA (not shown) is performed with

i njection of plAlng. MRES il sl HhQukl% FRLOL NG E RN oF f@heckion
nmol di ng proce%s 3 eﬁ§c$551 ISSas ghoﬁ% & r?ereﬁeé to EF%§)é§b ﬁ%e

un- shut merd rtgakdﬂ()étﬁhé()ﬁfin>qmltlaillsbmnltre¢1d121@ to d| sengaged the first nmold shoe
Ilﬁgl Lég;n tsﬂle]ﬁ??%rdggh ant e?ptS%;i;dnd:;%F ok tiShu 51?1%1{]%8 OthFeOPL]lgh Elc%&he flr%enq(?ﬁe':doﬁgﬁ
controlaﬁkkﬂhéﬂ@hupkemkﬁctuator 148, mhereln t he shutter nenber 144 is

di d f he 146. Th t | di t
nokudos, ol Sk ERPT RO R s FG geS e RG "o B e ior o

st ack 1@65@Awf(trrbdtseﬁg attdeN@e e nfdldedtargi@ak2 RPMtc0N whdiBaftcaigRget Mheough the

nol d-stroke axis X, to ?os ition the first nplded article 102A that is
arrangeé“fﬁ@?%ﬂﬁ“?ﬁ(vﬁé fawagts ag seif thore) DAl Thi's invol ves retracting the
first core retainer 132 and the second core retainer 133, along the

nol dstroke axis X, and thus the retracting of the inner core 112 that is

r et ai ned t hdhemgldequarigitinttralenas dP0.C5PEoTiumdnyherhie: st ri pper sl eeve 116
retjact Wit thet mt 'bpd'ﬂ@{ chh& %158Ap¥méf Ihd W ttﬁinﬂgchbhl{élFQ%StAgg&ttJ‘-@rmt Jﬂ%%m th
by the first nolded article 102A. The retracting of the first core retainer
132 and dirhiogecond core retainer 133 is provided through control of the

ej ector actuator 922 and the stripper actuator 253, respectively. The

i njection nolding process next includes, as showmn with reference to FIG
6D, a fBrstT@tagwemmﬁmEmamgemgvmh650Kb@tmktamh poetinon 110 to eject the
first nol de tlc e rture 154A,

par £1 cul ar | Jeche GeFrEI Ry o ehTedar ThuPRRsunaht: 2% PRI Tl sk

ar tiscl e (LB2AA Zf)t[if@mt‘/\lfhem@edtfbn\m&ﬂd nodod eoD)i darabetdweetint el (inner isomelddd 2riand t he
out er co 114 mn rel ative novepent  thereof sh ith the

conpl et 7l grecetied Mo St @ PreHae é’ﬁepftrétr T ek T RA ) dloepagniigstoke
rearmardxﬂrn]ﬁ)@&mthqﬁﬂ{gmm&@h@n@he1pggket 138 and thus the first nol ded
article 102A is prevented fromretracting any further with the inner core
112 or the outer core 114. As such, the present step involves retracting
the firsgt CQ%@n&ﬁ&@mﬂ@kt&ﬁ@mtkﬁ£@§gb:%@P&ﬂﬂhmqfwha@meleCtOf actuator 922,
to retract the inner core is retained thereon, along the nold
strdke axis!K, tansigr swegnee (13lel2al) etherodefives aufinsl nesalee(1624) i ssharfag 2¢de st

i b | %158? sglﬂ[l&lufﬁ LQI: 1p§|dﬂgcti% tl‘?a@gl%gs Wetﬁtl]st 'ﬁqotlcl%g ]c”tl Iles(tl()%l tgﬁqb %Eéll/éal tﬂeOZA
that is sUFficlent 1o st rip the seal portion 3. “The i njection nol ding

pr ocess fmexperiunc(l6é8sto pas tbrtmovtnthwﬁtstu bragflechanpe (156 AFlo@ard Bpe farsf truméllchgstmalge of
arrangr ﬂSfﬁe first stack portion 110 to eject the first nolded article
102A into e first aperture 154A, and furthernore opening of the first
nol d stack 106A wth retracting of the first stack portion 110 fromthe
first a ert 4A The f oi n V, tracting the first core
et B nap 153 hEupBig e i ER DR e Rt BRCHA et r act ed postt i on B
t hrough COl’lfwﬁtﬁ|th@fflr‘tthﬂolﬂixﬁ(éit@re ACLNALQEIVER 2 thofifsetap@tie (IBIA)NRAR clafie 112
that is retained thereon a distance that is sufficient to further nove the
out er c&PEIAYE i gsisfack ppitialy (1d8st 0 ! pypendrstagl Paifion Hlgli e p! B it pobl

havi ng rpachedal, ifng aRMEIdrdieNikts (RS, thd @ElozkiBl BRIAY 8eih@atri@e Pt BIpefO iR 114
as defined by t he bayonet 113 in cooperation with the bayonet pocket 117.

The fi r $lvidyBiogelythe figt @pestureg@ A4 sabeyg thp ey nr)rdsrhdtthl@ (éh%®rdlléér“@f< s1the wsond s
held inthe first aperture 154A, through supporting contact with a top of
the stripper sleeve 116, and the outer core 114 is retracted therefromwth
its retraction to the stripping positibn. The injection nolding process
next includes, as shown with reference to FIG 6F, dispensing fluid through
the first nozzle 162A to urge the first nolded article 102A (not shown) to
pass fromthe first aperture 154A through the first branch channel 156A to
t he flrst trunk channel 158A Once received |n the flrst trunk channel
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nol d stack 106A. The closing of the first nold stack 106A invol ves
rearranging the first nold shoe 130 into the extended position E with

ext ensi orwof20tie9o37r st core retai ner 132 and t he secondpcorGa2omioaimier 133,
al ong the nold stroke axis X, through control of the ejector actuator 922,
and st he satk pgpef (1a0t vat @rthZH3; mbEsPatitic VEI2A) atvay Bxiheichetdhd stadla @ortic® (120,112
and the ter core 114 into their respective nolding positions and in so
doi ng p&g "the stripper sleeve 116 to its nolding position with sliding
novenent thereof within the pocket 138. Wile not shown, prior to nolding
of the another of the first nolded article 102A, there is a further
requrreﬁEntT?%WOQHUWP@FPﬁﬁﬁﬂﬂepﬁeuﬁﬂ3%% ) of kit ¥Pergi0 to engage the first
nmol d shoe 13 (L@t euimniing PBlieML12. The focus of the description shal
now shift to the construction and operation of another alternative

nontl i mi ti ng lenbeditnent wrrturhe U Njecticdingohd 2o0iredsrestahi- whatlicehishence
to FIG I t d si v tion
ol d 200 PRI B T SR G R G TG R BRI BE DR B
oper ati (olrm‘tHMerl@mllng\ntﬂel fnbtemdlésﬁcrcktié@bmn agietigid fiishcdlign @émﬂdeptdrtmt%t HeHA)

];TIC)): :jO\rI]VZ_I ?L%/g% lé':r?&:ﬂ][ %{Juldng?ngcrie r8n ldf:c Era%lg?l (fZAg,S\)E/Ithrr(gjleglglg '[O% thleI %155? |L(?lu Pm?lecond
nol d stamMQZOGﬁALhhegﬂmHSMdman:shoexﬁﬁﬂmmamdhmmeo&&@@@dﬁmbhdmsﬁoemﬂﬁmi

t her eof 5%§Xe been structured to accomodate a pair of novable split nold
|nsérts( with which to nold an encapsul ated portion of the first nol ded
article 102Afifsabblehn bhbif@ meeeemt57e>§an¢1hcen& thedirdt BRET clavhcdersbApand of a
bottle closure). Mye particul ar| the first stack portion 210 i ncl udes an
i nner core %3 i g% f&&tcewnebrféwih Lhen%‘t fioppepeiag éré‘t?ée‘bt%ot}li‘?dt P! B rstof
split m@l)l‘drrhlnﬁﬁﬁét§1rezjé$5§ﬁba$1ttptﬁ@lﬁ@s't ahf clalindd$ B8 AMSpadkifd Wil Lfts)‘, d)lﬁ&ﬁrtﬁe 232 of

t he second stack portion 220 define the nolding cavit i kew se,

the firspluppld weided aoles 1A tthaygpaphgredier ey arts thlﬁ%ttﬁ:htt%?e fifst rt%ltlk el hoe
13deesepm gg“@H@Mh@gggdﬁLgtﬁggh it now also includes a split insert
retainer wth which to retain and operate, in use, the pair of split
nol d |nserts 218. The structure and operation of the split insert retainer
239 is | I scribed in detai

her ei n. Wgufgﬁggmg?anngﬁ%uﬁi&cﬁagaiEH§¥1r£¢J$§%%?§%gﬁrncludes as shown, a
split retarnenmpﬁateua&%(ﬂﬂ wwwdmm&spawncdhmo@ﬁmeakbm@%bars 235 are

sl i dably mounted. The paj split
el { 215A Ak BE SR Bt o ERE S B3 5 BE e PeRe Al ghE i
connect idftgatrbﬁlth‘ﬁt 23y thantsitchusnaitendl@idairnesd (1 @rA) Ny aredte widtif tieh@sispluntn

i nsert tarner In ope rati t he pai r of onnec ng bars 235 a

movabl e FPﬁ’r‘d‘ rt%i%)s[o PRt rogﬂtggﬁefréﬂ O “ﬁb?fptgﬁaﬁé&rlar *t(egﬁ"?emW‘(Brl‘ Teplisie
axi s X, qoherghyel i wahi rst split half 218A and the second split half 218B
are noved between a closed and an open configuration to form an

encapsul ated portion of the molding cavity 101 and otherw se rel ease the
encapsulgat e‘i‘h@ﬁ%fdb@ﬁu@lfe trtdh@ex delisd 8@@'2@@90@“11%(\6' &hd02A, respectively. The

nol ded article transfer device ferent than the nolded article
trai¥sfer devitbehd 5ot gelyom cﬁe@olﬁrevtﬂelﬁs 110440 redsaed tipgha figghsolamn pif gpert2g)

defi nes f 1N

slrdablyﬂPe g&%¥?ﬁ%§ePrPg%gh(ﬁngge&ga%ﬂgg{gggonngﬁc(M%&?ﬁsﬁggb&ﬂgigégn

t her eof 2al)orfgeatthet rtlalfdstsphmkteofaxblg sKcksANOF Aerladi flicemelegoks atih 6X), thvefimiol ded
ggtgl g:’lg %)lﬁ%gg{fﬁlélzz €S (lrr‘égl?)gt?e(m tirrdngec Q))c?lzﬁen%e f‘{\ﬁe & nhrortlg% t%? dlrha%)l,p%%g% aper L%%shneg

way, t hel:iSrAarals(fverthesftrsmttmnﬂ)ﬂﬁ{ldetdhaklaslef(imeslmtowdrcsttheb,earmd Rtaclhpoitiel (1266 A

A R e N R e T R

t he coopehpfrbigheSdetdhdisticie pdtdn @nN0) @sesh dfhie ikt Stunlr dnedd aharnel7A256A and
the first trunk channel 258A of the nolded article transfer device 250. The

focus of the description shall now shift to the description of an injection
nol di ng 9pr 0GRS §oRPPartiadls uaRIMWNeliBe kG 258) oftdiah 7, fir@XacHpakhe on a control | er
501, as shown with reference to FIG 1, such as the one that is typically
associ at ed WPHRIHe flow @etpllsvisei dPHg syst em 900. The controller 501 is
shown to be connected to the platen-noving actuator 915 and the ejector
actuator 922 of the injection nolding system 900 for the control thereof.

Li kewi se, some or all of the stripper?lactuator 153, 253, the shutter
actuator 148, and the plurality of flow control devices 169 may be
simlarly connected thereto. Accordingly, the controller 501 may include
instructions 512 that are enbodied in a controll erusable nmenory 510 of the
controller 501 the |nstruct|ons 512 for drrectrng the controIIer 501 to

o, " o PN PN N N "



first colum of nold stacks 107A are arranged within the first colum of
apertures 155A;(ii) nolding 304 a first colum of nolded articles 104A
wi t hi n t wofanriste9ozsel uim of nol d stacks 107A; (iii) openiPo@/CAQ610tdoer1fti r st
colum of nold stacks 107A to retract themfromthe first colum of
aperst ur es 1GkAlurflity pf Bsw asi@iongdeva@8(Ibhebelgrsitan @adlbaree0f 10ddlsdursd @GksanliGheA t 0
eject the first colu of | ded articles 104A into the first colum of
aper t ur $8° fe/gRN © wzgjméﬁgﬁéﬁ@ﬁw “@fg’“f‘ffd’i‘%ﬂ‘{‘ﬂ%{f&h the first colum of
nozzl es 163A to urge the first colum of nolded articles 104A that are
received in the first columm of apertures 155A to pass through a first
col um df- b?%@ﬁldé%rﬁﬁlé|tr§n~*{ﬂ37‘AV%aéPd’s50iWélwﬁswh@?lﬂhk channel 158A t hat
are defi nedtﬁaéﬂ&rmﬁyw a0 fe8hira UEUEL YT @) boihe cofTtbutdaas TR HeNBpsieR. of use,
di spelling 310 may further include controlfling the plurality of flow
conitdr ol ofewiflpkthpggh the firs epltmp ol nqvgles [1ewAdfor phreorfiie df:t hr ough t he fi rst

col um of ng; S ot..anex r e
s b ongRPufe SO0 ARLARAAS PliFnetuie ol b RTAG P b0
t he fi r she fool celmmoft nnoZe|(&63 A @BATatendidwW ateent f | ow rat es; di spensing 310
the fluid through at |east .the fjrst nozzle 16 nd e second no 162B
of the 1 rshbarra or T oFEn LR aBaREl R AE PRI IF SRRONLAPRELS

begi nni g the Miestdola pans hovgleS L3 alH otdndifferant thidrtviough at | east the first nozzle

162A and the second. nozzl e 162B qf . the first col.um of ng es 163A at

di f Perent pOFRATE"S AseEE of (19 E”‘gl%“‘&%ﬁ‘t WP AG REte { ]r?é%‘gé‘a‘&é‘ﬁc??“?‘ﬁ‘

whi ch t hezA1o(1d2 Bt PicatessluaibfingzA@ (D63 Aaxeditt sk josntn@dtinpar ticul arly

limted. For exanple, the steps of opening 306 and the arrangi ng 308 of the
first colum of nold stacks 107A may be perforned sequentially or

concur r ant | Yhe Ablde@asitleiAnd@idevicd t150 2508 %hihBatndRg: f or egoi ng has outlined
sonme of the nore pertinent non-limting enbodi nents. These non-limting
enmbodi ment s heajinper strgedref(btl. Aulnyefaspl i cati ons. Thus, al t hough the

desgri pti Ona's§coﬂaqglumrofpﬁ_l%xttﬁrgswIQBB?(NEtﬁiﬂWkﬁre@Qg@ g‘@&%ﬁ&’%oltﬁnﬂ%f‘nﬂ;l@@t and
concept of these non-limting enbodi nents nmay be suitabl e and applicable to
ot her amprtaivgeHEmD Sroand scapipl ¢t ohwold]stacii (1107Bkthel wapssp@atchosh takinjebed i n

t he artéﬁ@@{}logﬁfﬂbji cations to the disclosed non-limting enbodi nents can be
ef fect ed. e described non-linmting enbodi mnents ought to be construed to
be merely i hkushd atlinueofidfragbranotls { HEBrorde prowitnekthdedt( Ursds; and

applications thereof. her beneficial res can be realized by applying
Chese. non-| T e G i & §id e Br S iR er et SRl Ty Ry tReR
ways knaewand coltiioseafeatick [ 1@6BWvith tHeliecoad trunkltHagnd]l NIISBO &S phdigninxikd) gnanid

mat chi ng of features, el nt or functions between various

non- 1 i mtq %ﬁaméﬁ%lmnﬁ)ém0§efq§ft££p‘?ﬁg’/§|> {PeEdht B At JePvHardPi e BF ssendieg | bed
ot her wi $8annalQ0ysB)\WHATIJ B SLAIIVED th&eotl. A nolded article transfer device
(150, 250) that is associated, in use, with an injection nold (100, 200),
the nolded article transfer device (150, 250) conprising: a transfer
structune (3hdmoReddritRatndefdResS 15050} §34aiARe FMk&n( 154A) that is
structured to receive a first nolded article (102A) froma first nold stack
(108A, 206Ajhedfstipyak phijnad (] ) pplrgnggion beiweer ge filt selen ehansreles (IP§8Nndand a
first trunk.shanmel & 128Ak, @ugh which the first nolded article (102A) is
passabl é; ‘the](f?rtstnob%%n@esté%jn el (156A) connects the first aperture
(154A) with the first trunk channel (158A) for passing, in use, the first
nol ded tigle 02A). thereto, .wher r. it sses .through the first trunk
channel 6}%153% mgj %dﬁ?ﬁ?‘)é‘élegﬁn%?idf Vl("i@igi)azgp %er(lladcl)'PHQZW}.’e'ellﬂ'e nol ded article
transfer dewiecec{niSOynk28Qpnedf(13dBaiiMalrangathén derweed hiee fdcost cdinancti phanael

(156A) he first trunk channel 58A) extend in different directions. 3
CIoRe) ndl e i bbb R SRR CSE (150, 350y of "ol ai m 1. winer ettt he
first aperture (154A) is structured to alternately accomodate: (i) the
first mold stack (106A, 206A) of the injection nold (100, 200) arranged
t her ei n:!*andhg ppided pacl ipadendsyiged 5%\»r2t59£<|>fé13(@@2ﬂ31ﬂ?1é'cei ved therein wth
openi ng of therdi ¢ostmiel dpesturck 14106Md ROBA) ’truill ORGnd@ (TR stidakia s (X) .

toretract it fromthe first aperture (154A). The nol ded article
t r ansf edirg@ppcdofasoyopgayonhegplai m 1, wherein: the transfer structure

(151, 251) further defines a first nozzle (162A) that is arranged to
22



di spense fluid, in use, in a direction that urges the first nolded article
(102A) that is received in the first aperture (154A) to pass through the
first brawmohothamsel (156A) towards the first trunk chamoelCA20B8W)7145 . The
nol ded article transfer device (150, 250) of claim 3, wherein: with the
first nol deddcardfitﬁé €éirs( LO2Ah df ecaick edaninsls t(h&7 A)i axsshd apeay tivmethé tb4Apjunwi bth
relative positi n of a first stack portion ( 110, 210) and a second

st ack de?F%ﬁ 220) of the first nold stack (106A), along the

nol d- st roke aX| S (X) the first nozzle (162A) being arranged to di spense
the fluid through the first aperture (5154A% above the first nolded article
(102A) dAd irb‘%/\}élf’blléd piHele dapdrdstise i SPportt drtlgPoyhereinur ge the first nol ded
article (10gQ)i-awa¥k LRAMIL K SeG00shsk akkiPQolinBorbkalh RAQds (B7A) Thénd

nol ded article transfer device (150, 250) of claim 3, wherein: the transfer
st rifct uredifeegens wTgin dasf firneepiunzn ¢f m%lﬁe%éﬂleﬂﬁh(lﬁfmhﬁfélpﬁmﬂéé theneggmyeh. imesktudi ng
the fir ), that alternately accomobdate: (i) a first colum
of nnld%é$%§ &%f%§%%§%? the injection nold (100, 200) arranged therein,
including the first nmold stack (106A) and (||) a first colum of nol ded
articles, (104A ei.ve rst, rmlded article
(1024) %\% t &ﬁe )nofclegdrtlcl]g(%irdhsl?ex d V1L€% (lggﬂggﬁofn?d fdmlh Elgl”lz Eb?A) al ong the
nol d- st rokeaaxnsftex (p)(ﬁe (162, 25e} thadt atsheared, fromet Wigh tmer@“ra feolnunahhof (9P ardes

155A afirst. co ranch chan A including the first
L oRen ahemi ol ERuAT 8k A BN EANIE ROHRE or ' br hnah chanrel 5. C157A)

being arr angedmﬁlotelcamae@a (iene23f) ifdnelef iHeStancfol piame @52, apeY, theRsn (hdt 2RAYfe t h
the first trunk channel (158A) for passing, in use, one of the first colum
of mol deHIAYPP-cI8s I HGTA) 19N PRE, OWHEBAF LB e g ROl Ptigh( oA e st
t runk CIf'@ﬂ@@lhm(llﬁ%cﬁc@lm{eﬂs(liﬁ)g Axihe rlﬁﬁ@(ch%ﬁﬁ@iSA)? . The nol ded
article transfer device (150, 0) of claim®6, wherein: the transfer
structure (151, 25 1) defines a first colum of nozzles (163A); each of the
first cqbumyofonegahies vd@dAbybelso Boranasd ik dhspense fluid, fin use, in
a direction that urges the first co um’ of nol ded articles (104A) that are
r ecei ved i nthehenfiprgucior! (U 201) fayesr tnghuelss { (8HARLINDSpaLiee tIAY.aghort fdeabl r st
col um 7 t t trun
" The n%{l%ig%«?glﬁp Pfgsjﬂg§ 1%()# %}% Jg%:\cl(lgnge lgglb(zeug% tlg% re s ssl{) gteg%%r}ﬁé fn(sg'%%ﬁ)
the fir $blf ¢l U9M and thasdodadmaldthatf (89, ed@dilNely ecei ved i n the first coI urm of
apertures (155A), with relative positioning of a first stack portion ( 110,
210) and a second stack portion (120, 220) of each of the first colum of
nol g st asks Thdélrd aratiemgndihreleind 561 sf@kémax| whegeX):, the first col um of

nozzl es (163A) being arran to dis nsefludthrouhth fir col um of
apertures (ISSAJPCHD, garicE? ﬁg%&* PRGN B FTORBRGH T e e %MZ‘&“

towar ds theyseepnde sit@CKIURArdfiRdhch LRMhe0f(1 BAGN@Thd M8t fridkSthasiRl mmgAQfdrenDI d
stacks (107A) to urge the first colum of nolded articles ( 104A) away from
t he secGRdost ARE pdrast dpPrEaRByreefdydhctropsaie PPt 130 urm of nol d st acks
(107A). 9 . The nolded article transfer device (150, 250) of claim7,
further conprising: a plurality of flow control devices (169);the pl urali ty
of Tl owl@onthomoled jugiels tpndg)depes ﬁéomfrth’mjéa W%en a fluid source (170)
and the fir r id
fhereto. 10T FHRg Hma QR EpEn it b iRE P sg Moyt ph P 2B B

wher ei n:dsst)tnetetblwuthahelmrytrotfldfslImWZfﬁb,ntroI deV| ces (169) being confi gured to
control the |se 0 he f I mm_of
nozzl es (163A) e S‘rﬂ*g “8%“#%0032“‘8 h 5““‘“’1* AS1 Ay ‘r"?‘%e%p“# P““k o1 ‘%%ug AR east
a first engzelealofd 6AA)K: apdtien maeofrt@ tmbedt@ﬂg&ﬁﬁatumf(z:'me first colum of
nozzles (163A) at different flow rates; dispensing of the fluid through at

| ealt the first nozzle (162A) and the second nozzle (162B) of the first

col um @b. NUBEZ heRled 18R rafardedicd f180.e130) &mnmwaj wher@ggi Nni ng di spensi ng of
the fluid through at |east the first nozzle (162A) and the second nozz|e

(162B) of tHE tf«ine%et PEH Ui 612 529558 PPA65A3 34 tbe%ﬁdfhr %ﬁ‘Brﬂf Poiht LofuR Plye

11. The jpoluded 854 $iign tWiadshedidsdgy kGan G18ehpe2 50dveQll 161286 M BeachMIE KR fitst t he
transfer structure (151, 251) defines: a second colum of apertures (155B)

within whitER of gngléslarive 147 A)de srePramiditen opsenBlotaeenA Hrereof along To4Byldfsiroin a
secgnd ¢olykn of nold stacks (107B) that are associated with the injection
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mol d (100, 200); a second colum of branch channels (157B) and a second
trunk channel (158B); each of the second colum of branch channels (157B)
bei ng ar raoged/ase3connect one of the second col um of apeTtaaern/p1E%5B) wit h
t he second trunk channel (158B) for passing, in use, one of the second

col um of nolded articles (107B) thereto, whereafter they pass through the

second trun chann 158B). t owar it (16 thereof. 12. The nol ded
articletr aﬁg? 'élPﬂﬁ‘gﬁV g g Upnetey, ‘16’2‘5?)8%8’@@5 “llﬁ”fll% W‘F)é?‘%l n: the first trunk
channel (158R)rahSedsii@ngRd23n) lsbl«abme@n if e, tf)ldh%jecﬁ)@bbmém’f ofaRahinbl@su(td55A)
and the second colum of apertures (155B). 13. The nolded articl e transfer

devi ce (19 ss@jc B¢ f&‘l’lé‘?‘hﬁfi@e tmgﬁbi‘WILet<Hé<) %@bw&hw BAKNE Wi 198) i s
ar r angegh;kdtioReloBf LR (d@pond col um of apertures (155B) and a third

col um of] apertures (155C). 14. The nolded article transfer device (150,
250 of claim 6, wherein: the first colum of apertures (155A) and the
first trnynk

por 1 on 2t her cort At at e haRERLdl BRSSPl s R g
away fr omop leé thiei qogtrolipol(Win thé inapentiony €4 2] b5 8Ajcting She Iingoliw| (deld tartdcoice
transferm }]/I ce . 1@% ) g5r9;}m01{ claim6, wherein: the first trunk channel
(158A) an alhco hé‘f t"%¢ol unm of branch channel s (157A) extend in

di rections V\hehg[}ﬁ)ZIhﬁrsfmblsltstdclo{ll(mn) @tfanmgbde;d natld (100.e£90(;104A) are passabl e

t her et hrough, . j.n , under infl . . Th | ded article
trahsfer demolzléng((%%,afg%dﬁ‘o%efd “5‘]‘“?&18%* 'ﬁﬁ?ﬁ?rﬁréd‘ﬁ%ﬁ?i‘tg‘%@@ “transfer plate
(152, 252) bﬁ@tnd(soegsmuaﬁ@dstdd:kn(m@@ with one of a first nold half (96,
196) and a second npld (98, 198é§of the injection npld gloo 200); the
transfer st r*wewé‘(e%ff flfztswd isagl (14R8) torreect ?‘Sﬁ‘éﬁ‘é‘fol‘{?ﬂa}ftéle((i 2 lzezyﬁrst
wher ei n abhgird 13085 @he iPuatiRd ﬁ)}ﬁ%&n&é@ru&@k' (1886 25 Btofla@RSed didd@irins P NS/IQF

nore of the first colum of ertures (155A%, the first colum of branch
channel éli()lgﬂl&}hdtér‘i‘é’%ﬁ@df“i“ﬁlé ¢ injepio RAANHE): 90458A) . 17. The nol ded article
tr%Sf er de)ﬂ%ﬁ&l%l(]}%@]()) %%Ql)th%fugﬁ Eﬂrsmn%ﬁzle Y‘hs@ ?'tfﬁt 18 c@%n&{ %ntchfe(%fdn?cftex sltllffltt"dfe
(151, 251) fturther includes a cooperatl ng structure on at | east
one of al¥li 23l toqwizd theHoe nfol@Q)artaind 182 5ebondrepniad is H@eﬁrﬁtl@qx)uw HétjrAalr)epd%%
associ a B ik I 9

Cony . ¢ A Bof Ond e PloBA LB Wbk A (50 SPEANS EBRa e 1,
17, whenmenger strheuweotipeldati ng structure (159) is pr OVI ded on a front face of
the second nold shoe (131), wherein the first columm of branch channels
(157A) and the first trunk channel (158A) are enclosed along at |east a
porisi on 28 hemeofonhwlidrh®) 16 0D@&MELY, AGersint uct ure (159). 19 The nol ded article
transfer deV|ce 0 f claiml1l7, wherein: the co ng structure (259)
i s provi ded“8i"& %25% &l dB?@*aiL%bnéﬁ% RS APLTIGR 30) r““ é‘%f% Ihigelufige the
associ atred nWid fadkn@0dA ¥ SheroBl B SRO&1(ESO) molh @R (n()tzhﬁdrfi bfrSige@ Qi @
branch channel s (157A) and the first trunk channel (158A) are encl osed

al ong atolr@ast! RePEFt oA HBfebRe B Enearcabisel 4t ngaiste detirfledy( s gynsion.
The nol q%{u%wﬁlg ity ansfer device (150 250) of claim 16, wherein: the
transfer plat (152 252) defines a pocket (238) beneath each of the first
col¥m of aﬁeictlw (53;&)4>( 3 ssscolyinheinmolded Articlss §1(4dabingludiag glienfigt sioded geicle

sl eeve ol um of nold stacks (107A) to
accommgg%é%]}%gg%g%fg)srtrﬁ(\g/}lg%r}rlgﬁ)?kohg‘r&ég}{mfof]g the nol d-stroke axis (X).21.
The nol ded apdningl (80G) tianisferoluavoiorold 360ks (260Y) tofetmttahem T6m thierse¢oumit bie
transferd ngu 5215(5%\?2’ 252) is nmounted, in use, to an ejector box (147) of an
i n-mol d “Bhut ter 40) to couple the nolded article transfer device (150,
250) wi t h aamoiginag3pd)ahefirs( d2nn of nand kngkecld700 wejedi g fisy sbamn(@0)ided22. A

contr of PO ZARN REH Ty Pt b HE" DoNRraM or (801) . the i nat ruct i ons

( 512) f or dufpakinf @3 Oh e TR thubR b FigdOdhmh Of BXLLUY B 3A) MRdIcHi RGP e 85&le
nprising: closing (302) a first npld stack (106A) of an injection

(300),
ol d (1687A b dfﬁhﬂ?fawﬂdwté%&)m*ém Yrgbrengp Bt R Pr &0 hirb oAl o AT dhe
first nmolgest@edn)(RAGMA received in the first column of apertures (155A) to pass through a first
column of branch channels (157A), including the first branch channel (156A), towards the first
40 trunk channel (158A).
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opening (306) the first nold stack (106A); arranging (308) the first nold
stack (106A) to eject the first nolded article (102A) into a first aperture
(154A) t hwo 20s1/def37ned by a transfer structure (151, 25PrTafA2eiomoided
article transfer device (150, 250) that is associated with the injection
nmol d (100) and di spensing (310) fluid through a first nozzle (162A) that
IS defl the transfer str ct re (151, 251) to urge the first nol ded
article 5105 “PWHP”#%“P@E@ ﬁmFWé first aperture (154A) to pass
through a f urs§énnman®hﬁ maﬂnﬂ@im(u@&%)mbmma furaditf bif Bhw tdnaokdshanneb) (158A)
that are defined by the transfer structure (151, 25 1) . 23. The controller
(501) ofrecHENATDIEW Gy Biifh SOWFo S TAYa3he first ptur ofi IeeHleid§3 A1 g icapraings
first colump t&fﬂtﬁ@!h%tﬁﬁ %Kﬁst(célqzﬁ)of nbﬁ@s?%.@%ﬂf&r%ﬁe bi hst ool d stack (106A),
wherein the first colum of nold stacks (107 are arranged within a first
col Wm of apepingingd3(025%5M)e flwddhlisrdﬂhgt leqré tid st neyaler ¢1024) aBlnyeconhapzzlr e
defi ned u ding (304) a first colum
of nDIdé§&B>?f%%hﬂp%%%ﬁ%?f&#%%iQgﬁééﬁﬁﬁﬁ%gﬁﬁg?q%%1ded article (102A),

wi t hi n t he flispgiingdB Uhhoflunothdugh ac kesst(th Tyt ; nooge ] 67gh) (8ABYe tdvend hogte

col um Lo Lek T act the first colum of
apertur (ﬁgggg %Pgrﬁgﬁnpn(kfﬁb@ OW??%% H%%kﬂhﬁ of nold stacks (107A) to
eject the f befasﬁnnwhmnslmf (3m0) dele: faruﬂ ticbed af o4 A firnitnoz4lhd 62 Ay atd thodeusml of

R ATt o T e e S T L L A R

transfer structure (151, 251) to urge the first colum of nolded articles
(104A) that are received in the first colum of apertures (155A) to pass

t hrough 2a f iTPSEONEBYG P 0! Brihch “afislhel s (157A), including the first
branch changgl, #&5@@0@ tdgwedwn%gfmmgtofttﬁ@ m‘st ChRRME ol S8Rks gfbmm%
control ler (501) claim 23, wherein: dispelling (310) of the

i ncl ude9eEHEH ePIchHgnt. Hllesian Pty of 1 ow control devices (169) that are
arrgnged between a fluid source (170) and the first colum of nozzles
(163A) for controlling flow of the fluid through the first col um of
nozzles ( 163A) for one or nore of: dispensing (310) of the fluid through
at least the first nozzle (162A) and a second nozzle (162B) of the first
col um of nozzles (163A) at different flow rates; dispensing (310) the
fluid through at |east the first nozzle (162A) and the second nozzle (162B)
of the first colum of nozzles (163A) over different intervals; beginning
di spensing (310) of the fluid through at |east the first nozzle (162A) and
t he second nozzle (162B) of the first colum of nozzles (163A) at different
points in time. 25. The controller (501) of claim 23, wherein: the opening
(306) and the arranging (308) of the first colum of nold stacks (107A) are
performed concurrently, at least in part.
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