GRADED CRYSTALLI ZATI ON OF CONTAI NER FI NI SHES The present invention is
directed to containers of nolded polyner construction, and nore
particularly to crystallization at the container neck finish. Background and
Summary of the Invention 5 Containers of crystallizable polyner construction
- e.g., PET construction - are conventionally fabricated in an injection

bl ow nol di ng operation, in which a preformis fabricated by injection

nol ding, and the preformis then subjected to a bl ow nolding operation to
formthe container. The container finish is fornmed to final geonetry or
substantially final geonmetry in the injection nolding operation, and

generally is of dsRADED CRYSTAERLIZATIONOFICONTANEROFINISHES t he cont ai ner

is subjected to stretching during the bl ow nol ding operation so that the

body is of orientege P@Eé&ﬁ’%veﬁﬁ’ﬁf‘srd%été@% coh¥a1 ot@ﬁ‘tﬂﬂe@ﬁ&?ﬂ@ﬁ%nﬁ@ucuon
strengthen and rigiditfy the finish portion of th e cont ai ner by

crystal I' i I QN el ect ns of the n i nish. See, for exanple,
U. S. {}‘%re%aéti ocaysgagléfagg Wac%m?ﬁ“%?f 1m15 e uncrystallized

portlons.of t he contalner bod and finish are typically translucent, while
t he crysBackgraund an BHN e "‘aun'=u05h contain spherulite 15 that has a
m | Ky opaque appearance. The term"crystallizable polynmer” in the present

applsi cation ref er sCoataitieys ¢farysatlizablesilyrh& coagaktien ok.gh ®ETxoakywtioh - azed.
These pol yners include not only polyesters such as PET, which is the
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pol yolefins such”as poly enes an nes ycarbonates and

ol amdssuhas Ion u 20, al t hou cific errbodlments of t he
Povanti off uetan Bl Sbednt inerorBtm S %95%5 lou{raplding apeigtion lqyem {h e
|nvent|on |s by no neans Ilnlted specifically to this polynmer or famly of
pol yner scontdingr. Fbaicemaingifemsty ie farmed trfinah gecmeetyyros sehstantiplhy finad geanetryonpheef or ms
or containers that

injection molding operation, and generally is of amorphous polymer construction. The body of

10 the container is subjected to stretching during the blow molding operation so that the body is of
oriented polymer construction. It has been proposed to strengthen and rigidify the finish portion
of the container by crystallizing all or selected portions of the neck finish. See, for example, U.S.
Patents 4,618,515, 4,928,835 and 6,217,818. The uncrystallized portions of the container body
and finish are typically translucent, while the crystallized portion(s) of the finish contain spherulite
15 that has a milky opaque appearance.

The term “crystallizable polymer” in the present application refers to any polymer
that is capable of being crystallized. These polymers include not only polyesters such as PET,
which is the crystallizable polymer most typically used to make containers, but also polyolefins
such as polyethylenes and polypropylenes, polycarbonates and polyamides such as nylons. Thus,

20  althoughspecific embodiments of the invention are disclosed in conjunction with polyesters - i.e.,

PET - the invention is by no means limited specifically to this polymer or family of polymers.



are at least partly of crystallizable polymer construction, or to preforns
or containers of «crystallizable polyner construction, such | anguage refers
not only to containers that are entirely of crystallizable pol yner
construction, but also to nultilayer containers in which inside and 5
outside layers are of crystallizable polynmer construction. O her

i nt er medi at e | ayer $ikgfvitehwhercefirangiarthapresenedppticationyo prefdrme er dvmtainees that

mat eri al s agai nst m gration of gases through the container walls, |ayers of

process @odtilaght gragtyoof b@fm_nfzablbgsoéy'rﬂal Qs tReBEN, CANRUIBIorhE Dk RonthiREEof
intermedi ate | ayers may be included only in the body of the container, such

that the Lper I Di IS, I nstr.uct 1,0 [
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4,550, 043, 4,609,516, 4,781,954, 4,990,301 and 5,098, 274. It has bheen

pr oposed©t erysallizable polaner cengrictipw tut alse o srultlapercontaimess ewhich nsids divk

di mensi onal stability of the container finish. However, such conplete

cryst al | butaide dayarnyrel ofderystallizghble rdodygeer abndthetidn.niGtherainteamedistel lhyeds of the
crystallization, which is unacceptable in the threaded section of the
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a conpletely 15 anorphous finish is subject to softening and novenent as the
container js hot-filled and capped , because the.t erature _of the.container
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t herefore an object of the present invention to provide a technique for

sel ect i vEltgrmediajes taxgrs mayhy ipdpdedorndy bt the fhedy ehtha icprtpings, giadrthetihe container
substantially reduces or elimnates shrinkage of the finish as a result of

cryst al | fizBh st unpuyened o B/ntbe sonsatictsda bt may sxterd ihivethé fifisk bf the abntaigerrSde} hr ead
20 area where the container closure will ultimtely be secured, and/or that
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whi ch the container finish is selectively crystallized as described above.

dimensional stability of the container finish. However, such complete crystallization may induce
shrinkage of the finish as a result of crystallization, which is unacceptable in the threaded section
of the finish to which a container closure will ultimately be secured. Conversely, a completely
15 amorphous finish is subject to softening and movement as the container is hot-filled and capped
because the temperature of the container may rise above the glass transition temperature of the
plastic. It is therefore an object of the present invention to provide a technique for selectively
crystallizing portions of the container finish that substantially reduces or eliminates shrinkage of
the finish as a result of crystallization, provides desired stability in the finish sealing and thread
20 area where the container closure will ultimately be secured, and/or that reduces consumption of
energy as compared with crystallization of the entire finish area, Other and more specific objects
of the invention are to provide a preform for blow molding a hollow plastic container, a hollow

plastic container, and amethod for forming a hollow plastic container in which the container finish

is selectively crystallized as described above.



2 These and ot her objects are achieved in accordance with the present
invention by selectively crystallizing the neck finish of the preformor
container in such a way as to achieve substantial crystallization in at

| east a first portion of the finish, substantially no crystallizationin a
second portion of the finish, and graded crystallization between the first
and second porti ondhesegnd pther ahiefitsHe achiryed i apcorgpragerithcthy presgnt invamtias by
refers to a gradual transition between substantial crystallization and
subst ant sedddltiyelyerystatiziag thezmtk finish af thdipsdfomy uf cdnetndr iosach askayr 43 toackdéwet i nct
non- graded pattern of contrast between crystallized and uncrystallized
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conti nuous, and nmay be either |neatp or non-li1near wt i stdnce. T%e
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first aspect of the present invention, a finish on a hollow plastic
confai ne¢fthe fipishf Dhaverma Sgraded onyseallizatiohdrpfers @ afgradsial teanditioo betivean sibistantial end
surface spaced fromthe body, a second end portion adjacent to the body and
a md pocrystalilizgdnv@enubiatiig no Pgstall2agon, I8 Estingukhe®fiénaRBarh BEdiglistt peHL | ons
form continuous inner and outer surfaces. The fgi nish 15 is crystallized at
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crystallization at the one surface to  an essentjal absenge of |
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Yet anot her aspect ofthe present invention provides a nethod of nmaking a
hol | ow pl astic colhapmrsent imishiidn ¢émioddictesnumiied b hHaspecty it anay betimipkeagsnted
partially of crystallizable polynmer 20 construction and bl ow nol di ng the

pr abor m iepata@dltrofforialchb@Binati e with e dtRdrner . Either prior to or subsequent
to blow nolding the preform the finish is crystallized in such a way that

at least the fir an[ e%:gg : {e&h&? %?{é?,t%lgée&{ 'Pf;] %%%résgntqﬁye%i%ln,l é Fll'?i(sih og%qwllow

crystallization in

plastic container or preform has an integral body, a first end portion with an end Qurface spaced

from the body, a second end portion adjacent to the body and a mid portion between the end
portions. The first end and the mid portions form continuous inner and outer surfaces. The finish

15 is crystallized at at ‘least one of the end, inner and outer surfaces, and crystallization in the finish
in a direction perpendicular to the one surface is graded from crystallization at the one surface to

an essential absence of crystallization at a position within the finish spaced from the one surface.

Yet another aspect ofthe present invention provides a method of making a hollow

plastic container, which includes molding a preform at least partially of crystallizable polymer

20 construction and blow molding the preform to form the hollow plastic container. Either prior to
or subsequent to blow molding the preform, the finish is crystallized in such a way that at least

the first end portion of the finish is crystallized, and crystallization in the finish is graded from

crystallization in the first end portion.



crystallization in the first end portion. 3 In accordance with a further
aspect of the invention, a finish on a hollow plastic container or preform
is at least partially of crystallizable polynmer construction and is coupl ed
to* a body integral with the finish. The finish has an end portion renote
fromthe body, a cdppgrergdanck ande fathercepact ofthe myeirouhya fiaist oa aiotowetastion
bet ween the end portion and the capping flange. 5 At |east a portion of the

end por t icotaired6r phetbrinds 4til@Rt pAtialpodfierdshliABR pRBidr eohsaietiddTd sbupREid ON
is crystallized, and the capping flange is essentially free of
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preformfor blow nolding a container in accordance with one aspect of the

present iAtleast & portiofFb{3he 2nd poriiomdhd mad goytice ot batimthe end partiof amd themidpargon bl ow
nol ded fromthe preform illustrated in FIG 1; 15 FIG 3 is an enl arged

fragment a¢ yrys@nize@nal thd ippRiz fldnge RRGkentiblly &8 bftriRalRERbar m of FIG 1; and
FIGS. 4-11 ra}{re f ragnment a%psegcti %%al vinelv\gy simlar to tlhat of FIG 3 but

i1l ust rapg’ ngféees&eﬁti vg Ia@i tional enbodi ments of the invention. Detail ed
Descripti nts 20 FIGS. 1 and 3 illustrate a preform
20 in accordance wth one aspect of the present invention as conprising a
finish 22 and a bodhedaventipn,tegetiy witheddisigpal phjegisefeptires gndadupntesstereot,
will be best understood from the following description, the appended claims and the
10 accompanying drawings in which:
FIG. 1 is a cross sectional view of a preform for blow molding a container in
accordance with one aspect of the present invention;
FIG. 2 is a partially sectioned view of a coﬁtajner blow molded from the preform
- illustrated in FIG. 1;
15 FIG. 3 is an enlarged fragmentary sectional view of the neck finish in the preform
of FIG. 1; and
FIGS. 4-11 are fragmentary sectional views similar to that of FIG. 3 but
illustrating respective additional embodiments of the invention.
Detailed Description of Preferred Embodiments
20 FIGS. 1 and 3 illustrate a preform 20 in accordance with one aspect of the present
invention as comprising a finish 22 and a body 24. Finish 22 and body 24 are integrally formed
in an injection molding operation, for example, and are either of monolayer or multilayer

construction as previously described. Patents noted above illustrate various automated

techniques for fabricating preforms 20. Finish 22 of preform 20 includes a first end portion 26



in an injection nolding operation, for exanple, and are either of nonol ayer
or multilayer ~construction as previously described. Patents noted above
illustrate various automated techniques for fabricating preforns 20. Finish
22 of preform 20 includes a first end portion 26 4 renote from body 24, a

md portion 238, an second end_ porfion 30, which preferably includes a
cappi ng FRRE g?mipghg% agpid %‘?%ﬁfm el end portian s waieh Pirderebly Andledet i nes
an end surface 32. First end portion 26 and md portion 28 also define a
cont i nuousappxigemgalr flsuged H; edja3dent tvaiody 3¢ Lidst end pdrtibe26 defore aesidsuntate 3hr ead
for ultimate securenent of a container closure, and an internal surface 5 36

that W | Firdt efidpdrtien 2®aHdmdfpoktid 28QRbaALMERS a cohlifmoud extbindBur fa¢ €3 tRatGRIMdRIsNer
20a bl ow nol ded from preform 20. Container 20a includes finish 22 and a
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FIGS. 1 as we i nishes o ave an external
and a retaining bead for

thread f | ater. securenent of a c¢losure, . .
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in particular to FIG 3, and in accordance with one presently preferred
enbodi mepreforin 20h €ontaren 2Doinclydeefitsin? armdiatodP 244 thads bloer mbldeéfrumtprefatel v
container finish 22) is selectively crystallized for enhanced di nensi onal

stabilit frat t ; s chf f4_6)
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stipplin fth tr nsity of t hadi ng .or sti.ppling.indicating the
dearee ofttengb e s (8 vetdnitent 4 TRl peRp G eRaP SR MBI  ng
i ndi cati ng an absence of substantial crystallization. Reference to an
absence ®mper-ynslicating staadtera ondke ¢losurhe fact that a portion of the finish is
essentially uncrystallized or anorphous, nmeans that there is an absence of

i ntteénded cryst al | i Refetrity, in padictlagto FIGY3, add isdcabldaga@tvitiordeprésantiypifegieded and
i nsubstantial mnor result of variations in the manufacturing process. The
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selectively crystallized for enhanced dimensional stability of the fhread and sealing surface areas

of the finish. Crystallization in FIG. 3 (and in FIGS. 4-11) is illustrated by shading or stippling,

with the density of the shading or stippling indicating the degree of crystallization, and with the

15 absence of shading or stippling indicating an absence of substantial crystallization. Reference to

an absence of crystallization, or to the fact that a portion of the finish is essentially uncrystallized

or amorphous, means that there is an absence of intended crystallization, and that any

crystallization is an unintended and insubstantial minor result of variations in the manufacturing

process. The degree of crystallization will depend upon application. In other words, the darkest

20 areas of the drawings may possess 50% crystallization, decreasing to substantially zero through
the graded area.

In FIG. 3, there is substantial crystallization at the outside edge of first end portion

26 of finish 22, énd graded crystallization from the upper outside edge of firstend portion 26 both

radially inwardly and axially downwardly with respect to finish 22. (Directional words such as

5



20 areas of the drawi ngs may possess 50%crystallization, decreasing to
substantially zero through the graded area. In FIG 3, there is substanti al
crystallization atthe outside edge of first end portion 26 of finish 22,
and graded crystal i zati on fromthe upper outside edge of first end portion

26 both “rad,,al n xi al I'y. downwar d wi.th res t to finish 22.
(Directi oﬁ}éla déadé%ﬁ fgn g’&‘(i‘%ﬁy %zﬁlﬁwl’pp%F‘%@lnméﬁ‘@ta@ﬂﬁ%ﬁﬁ’e@wﬁ? f§/e
description and not Ilmtatlon W th respect to the central axis of the
cont ai nerceRtfaljagis. ofithe eentpiperafiniglor Bireetinnhl werdsspgiens' “upper"aadvidweneards aee

enpl oyed by way of description and not limtation with respect to the-

upri ght eripboyedbi ong obdestiigtionndhor liritaiva withvesgeogd she dpkight drghetiohdbflihe
drawings.) In md portion 28 of finish 22 in FIG 3, 5 there is sone

crystall Al f p%pg%gg&e ation
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crystalllzatlon along outer surface 34 in first finish end portion 26 and
t he upperleagethe logfer prtian pbinside sures 3gredent andpsttmni3Dzatliding thedapping flangsar di y
to surface 36, where there is partial 10 crystallization in first end

portion 2esadiiaflPedipiReystdlidgdtion fn thiseémPodiican 138s, iRihd cAkbdihledt SMFAGE there
crystallization along surface 34 in the nmiddle and | ower sections of nid

finish p
cryst al | 1o a5 oAt LB BREh cRTTrtha 2 iR LhSBpaPpe
finish thi kness and crysfalllzgill on at inner surface 36. (It wl]l be
under st oé’%l RORgH 28, %@%ﬂm%& llization rediplyy perdly e swase Shc whee q‘l‘FfﬁH% Ratsigl j g
the same as illustrated in the cross 15 section of FIG 3 (as well as the
cr ol sectystablszatibn fi 55t edd Birtion 26iand themppergtartrdf myidtpottéomsd8; end werilpgiaded. )
FIG 4 illustrates a finish 22a, in which crystallization is simlar to that
In FI G 3rystallization along surface 34 in the middle and lower sections of mid finish portion 28. In these

mid and lower sections of mid portion 28, crystallization is graded radially inwardly to about the

center of the finish thickness, and no crystallization at inner surface 36. (It will be understood

that crystallization around the circumference of finish 22 is the same as illustrated in the cross

15 section of FIG. 3 (as well as the cross sections of FIGS. 4-8) within manufacturing tolerance
variations.)

* FIG. 4 illustrates a finish 22a, in which crystallization is similar to that in FIG. 3.

The uncrystallized inner area of mid portion 28 extends upwardly into first end portion 26, while

the partially crystallized lower end of mid portion 28 extends to a position adjacent to second end

20 30. Again, the capping flange is essentially free of crystallization. FIG. 5 illustrates a finish 22b,

in which there is full crystallization along outer surface 34 from first end portion 26 through mid

portion 28, with second end portion 30 being essentially free of crystallization. Crystallization

is graded from substantial crystallization at outer surface 34 to no crystallization at and near inner

surface 36. Crystallization is also graded in the axial direction from substantial crystallization in

6



The uncrystallized inner area of md portion 28 extends upwardly into first
end portion 26, while the partially crystallized |ower end of md portion
28 extends to a position adjacent to second end 20 30. Again, the capping

flange is essentially free of crystallization. FIG 5 illustrates a finish
22b, in which there is full crystallization al ong outer surface 34 from
first enBipppHipnd+sgessertipliymosistallizstion ersecmd enil 8h. EKE SrilusmatespdinisholRe30

bei ng essentially free of crystallization. Crystallization is graded from
subst ant that hasrfyHteatstalliztionat mheowtface 3dinfadefildetdpartorc 2y aidahld matidwds.at and
near inner surface 36. Crystallization is also graded in the axial

directi oar;sfatmraawl@isstgmeu%thmdﬁﬂ aﬂrédtiéﬁ%ﬁﬁubé%amﬁl éqaalﬁea&foh%n?fé}sﬁﬁace36 o
essentially no crystallization at second lustrates a f| ni sh

22c th full || t th t
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direction from substanti al stallization at inner surface 36 to absence
of @éryst Bithe ageljdigctian, afrh"(htbﬁ!? é@@mam@lC@@taélrzagmatémmsxtfacd@@dtallllﬂmdldn i's

al so graded 5 in the axial direction, wth there being parti al
cryst al | biztht icapping flanpeer surface 36 radially inwardly of the cappi ng
flange. Controlled crystallization in the enbodi ments of FIGS. 3 6 (and

FIGS. 7-8) can be 89&@1‘1&3%%5‘&?11%@1?{&%{h:]bgdlﬁﬁﬂ{}%rfFI §0Lydhagiber examp! ©

dlrectlng heat from a quart rea to e crys ile
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t he out5|de surface and the upper portlon of the inside surface of the
finish, tiidrea go bhicrystgllizeg while heolingi the opposimgphrey ed tho finish thattihdo Iremein
portion of the inside surface. Heat shields can also be enployed to prevent

crystall hﬂ@{dtﬂﬂze@str'eké&ﬁgI%a%QHe £0bo GXRAPHEFIGN 3 AR B AR b dirddt & adBtseiNe
4,928, 835 i kewise, int nbodi rrent of FIG 6, hot air can be directed

onto t he%ﬁtgl?/l' o hegg%t g?g enortg rnro %dc?%}urfa@é gpthe W?nshewﬁlp ac'hﬂ Slrug(g[' th%f the

preform

like is employed to chill the lower portion of the inside surface. Heat shields can also be
employed to prevent crystallization, as illustréted for example in above-noted U.S. Patent
4,928,835, Likewise, inthe embodiment of FIG. 6, hot air can be directed onto the inside surface

15 of the preform finish, while the interior of the preform body and the outside surface of the
preform body are suitably shielded and/or cooled to prevent crystallization.

FIG. 7illustrates a preform finish 22d in accordance with a modified embodiment
of the invention, in which first end portion 26 of the finish is crystallized at and beneath end
surface 32, while graded crystallization extends through mid portion 28 to a position at or

20 slightly into second end portion 30. FIG. 8 illustrates a finish 22e in which first end portion 26
is crystallized at surface 32, and crystallization is axially graded from surface 32 to a substantial
absence of crystallization in mid portion 28. The embodiments of FIGS. 7 and 8 are particularly

useful for stabilizing only the sealing portion at the end of the container finish.



preform body are suitably shielded and/or cooled to prevent crystallization.
FIG 7Y illustrates a preformfinish 22d in accordance with a nodified

enbodi ment of the invention, in which first end portion 26 of the finish is
crystallized at and beneath end surface 32, while graded crystallization
extends through m ortion 28 to. a position at or 20 slightly into second
end portion 30. Fl glgé) 1§1P$t£?§‘israe&r%f§“5€) ricﬂ‘i‘télﬁerif@lsgﬂzmi‘ﬂﬁchﬁrﬁﬁndé’ﬁﬁloﬁ@rﬁti on
26 is crystallized at surface 32, and crystallization is axially graded

f r om sur tseeseengally snerysalbgedanihilgimidaiostioncyd astl seeopdteat Iportinmi drare arystalizpdr t i on
28. The enbodinents of FIGS. 7 and 8 are particularly useful for

st abi | i zCagtadlidayioh Reraieddtifty Heokédnaiid pbrtibhe8 enikndipoftidd 26 Uht M greded kddMIsh. 7
FIG 9 illustrates a preform (or container) finish 22f in which first end

portion i Nl i Lk i . cond
end port ﬁl&\an?slg agéé%gﬁ g{)‘g?{w:ayzaydﬂ g&%lru;c/lg? gﬁfliz\zggr% élgléyn}ngvag@gégglgé:)%?%ﬁ? ;ﬂ/a t ween
m d _portion 28 and_end portion %6, and is graded radiall i nwardly and

axi dl 'y downwar di y F¥@dfkstraiss 2 finish 2oghaviganexigrmahsngp bead rather then aesenelg
flange. 5 FIG 10 illustrates a finish 22g having an external snap bead

rat her t Haeaddoesdceringh clobinee&dtstfamd poetomrdorig caystallizsd theoudhionssits thivéingssy andon 26
is crystallized throughout its thickness, and the upper part of md portion

28 15 o kbl @%b rati bhitioR s Weriifi AR BBHR: hicelABUTR AhACK IR enbead

is disposed. Crystallization is graded radially inwardly and axially

downwar d fragmth . part. of md portion,28 .and second end portion
So. " ol s URbotl, SRl Saadl AgBRE L BRF ng SORMETGRR DO & 14
illustrates inplenmentation ofthe invention in a crown type finish 22h_often
used on MpRar ngE: ef mid pewien SBanpd secopd ead ppitions}), pealeding trecapping dangsgist he
finish crown, is substantially crystallized throughout its thickness. The
updér andssentigly Burfadiezeportions of md portion 28 are crystallized, while
the radially inner part of md portion 28 is graded axially

FIG. 11 illustrates implementation of the invention in a crown type finish 22h often

used on beer bottles, for example. First finish portion 26, including the finish crown, is

substantially crystallized throughout its thickness. The upper and outer surface portions of mid

portion 28 are crystallized, while the radially inner part of mid portion 28 is graded axially
15 downwardly and radially inwardly. Second end 30 is essentially uncrystallized.

Although the preferred embodiments of the invention have been discussed in
conjunction with crystallizing the finish of the preform, which is preferred for process handling
purposes, it will be understood that the crystallization operation could take place in the neck
finish after the container is blown to final form. Such a modification would be particularly useful

20 in situations in which the finish geometry is modified during the blow molding operation. Thus,
crystallization in gccordance with the present invention can be implemented on either amorphous
or oriented finishes.

There has thus been described preforms, containers and methods of manufacture

that fully implement all of the objects and aims previously set forth. The invention has been

8



15 downwardly and radially inwardly. Second end 30 is essentially

uncrystal lized. Although the preferred enbodi nents of the invention have
been di scussed in conjunction with crystallizing the finish of the preform
which is preferred for process handling purposes it will be understood

t hat the alll a ratlo £9 | d Lake ce, | e neck . fini
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particul arly usef 20 in S|tuat|ons n which the fini eomet

modi f i ed2difqT3, Pﬁ@cmww%%wanﬁw? a%qn@#ﬁcuspﬁ%rsomewvﬁﬁ%qnom%& V&Haﬁl%ﬁ
accordance wth the present invention can be inplenented on either anorphous
or ori enwdbreadily siggsst thEmsek ehmetdons ofedinaryeskthin hechrp ridk arvestiorciomtendedr s and
met hods of manufacture that fully inplenment all of the objects and ains
previ ousioyenhed A1 dubh mUﬂﬁidaﬂMﬁs”iddQﬂnE‘t%s Be M withidl tiRGhRR 88d brdad Stbipk BEHEON

Wi th a nunber of presently preferred enbodi nents, and several additional
nodi.fi cation qd vari ati ons have been di scussed. O her nodifications and
var Pat i offPeh é&éﬁ 1Fg’adlly suggest thensel ves to persons of ordinary skill in
the art. The invention is intended to enbrace all such nodifications and
variations as fall within the spirit and broad scope of the 5 appended
claims. 9 CLAIMS 1. Afinish (22, 22a, 22b, 22d, 22g or 22h) on a hol | ow

pl astic container (20a) or preform(20), said finish being at |east
partially of crystallizable polynmer construction and 5 being coupled to a
body (24a or 24) integral with said finish, said finish having a first end
portion (26) renote fromsaid body, a second end portion including a
cappi ng flange adjacent to said body, and a md portion (28) between



said first end portion and said capping flange, at |least a portion of said
md portion (28) or both said first end portion (26) and said 10 md
portion being crystallized, said crystallised md-portion including at,

| east one of an external thread, crown or snap bead for securenment of a
cl osure, characterized in that said second end portion including said
capping flange is essentially free of «crystallization, and said
crystallisation is graded between said rgAMSti on and said second 15 end
portion. 2. The finish of claiml wherein at |east a portion of said
crystallization is graded between an outer surface of said crystallised

d- d Lpi Ur
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axially domnptefbﬁhx(zo)r @ﬁivdsmngh being haldasts@etialtydoParybtallizablé. polyiger donktlictidh and
claim2, wherein said md-portion includes an inner surface which is 25 at

| east parPi dlemg mp}eﬁstpaquyé%ﬂa oy 24 petegrahvith sgfd fpish.m 1, wherein at |east a
por 1 o0 of i TALF afAORS Al F OB T8 o, s BTk el e
t hi ckness bejoresninchideig areppitg fange! ﬁdj@@@ﬁ o %ﬁd body, and a mid portion (28) between
said first end portion and said capping flange, |
at least a portion of said mid portion (28) or both said first end portion (26) and said
10 mid portion being crystallized,
said crystallised mid-portion including at least one of an extemnal thread, crown or
snap bead for securemént of a closure, characterized in that
said second end portion including said capping flange is essentially free of
crystallization, and said crystallisation is graded betwéen said mid-portion and said second

15 end portion.

2. The finish of claim 1 Wherein at least a portion of said crystallization is graded
between an outer surface of said crystallised mid-portion and an inner surface of said mid-
portion. | |

20
3. The finish of claim 2, wherein said crystallisation is graded radially inwardly and
axially downwardly from said crystallised mid-portion.

4. The finish of claim 2, wherein said mid-portion includes an inner surface which is

25 atleast partially uncrystallised.

5. The finish of claim 1, wherein at least a portion of said first end portion is
crystallised.
30 6. The finish of claim 5, wherein said first end portion is crystallised throughout its

thickness between inner and outer surfaces.
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