AN ELENVENT OF THERMOPLASTI C MATERI:AL The present invention rel ates tcjan
elénment of thernopl asti caANaEeEMENTGOE tTHERMEPDRASTTC manuf acturing 5 th
element. In the manufacture of pr MAFRRIALOM t her.noppl astic material, thég
starting material is in WDSt cases a substantrally flat blank. An end 8
product may be forTiee fpresehtte ibhvasrktiobstabaikekl o mrorel ewdwt nafi on 10§
step, or a prenoulding may be fornmed which is reshaped later to formthe#
end product. tHermépbastiof metertiainkand ebf achethodc off diapufacterings 3
known at present, either by a bl ow noul ding process or by a therno-forn ng}
process. SWherthe helehendot to be 15 fornmed is a hollow body with a cl osed
bottom such as a cup, blow noul ding generally produces a-bottom having a “§
thi ck section. |n Ihethaecnapufeciure RH@sedustshdromedghiermoplastic 3
thernmo-formng or positive therno-formng can be used. In the negative
therno- 20 makewkyl prSbesstartiag dneniahalendnamost ¢rIesndi s
produced whilst a thick bottomis prqduced in the paositive therno-formng

process. |n rdRgtartiatirod iHeEee Wt SREePTOAVS TR 98 m i s pl aced
over cavities afnfr whi ch th

25 terial . of_the filmo he sheet is
pressed and Yormed from the. blark su stantiaily n ‘one ée%orma fon
10 step, or a premoulding may be formed which is reshaped

later to form the end product. The shaping of the
blank is effected, according to methods known at
present, either by a blow-moulding process or by a
thermo-forming process. Where the element to be

15 formed is a hollow.bod? with a closed bottom, such
as a cup, blowamoulding generally produces a bottom
having a thick section. In the thermo-forming
proceés, either negative thermo-forming or positive -
thermo-forming can be used. In the negative thermo-

20 forming process, a hollow body having a thin bottom
is produced whilst a thiék bottom is produced in the
positive thermo-forming process.

In negativé.thermo-formiﬁg, a warm éheet or a

warm f£ilm is placed over cavities, after which the

25 material of the film or the sheet is pressed and




-2- sucked into the cavities by external pressure and internal reduced (EE)
‘pressdre. This has the result that the material is stretched and becones :
thin, when it is sucked into the particular cavities. If the 5 cavity is
in the shape of a cup, a thin stretchebottomand a wall thickness which
i ncreases towards the top edge of the cup are obtained. In positive
t her mo- f or m nguthedciptewodhd foarvistice prioy eextarnbhbdpresdulree ameat eri al of
._tﬁé filmor 10 sheet is pressed and sucked over this projecting body.
This has the iaselrnaflhateduredgressiren tTeisppes phet refsufllte tvadj ecti ng
body, that is to say the bottom of ‘the cup, remains thick and essentially"
unstretched, whel satemdalhiick atretthed camdit becaness5thivgcwbeded &t owar ds
the top edge of the cup. To obtain an adequate material thickness in the
bottom part ofst sucked iimteeddis marticcwbaroeavigies.sullfi dhent thickness
in the starting material nust be chosen. To obtain an adequate thickness ' in
‘phe 20  2dgeca¥dsyoi-st Aa dle Bhansief v@ eWRs 8- tBini s§relehed i s
‘necessary for_the stability of the cup, a suffjcient thickness of starting
‘material nust PPEEEH s8dp@ Wedderthicknesagirich LRErR3SLS: FOMGTdhe areas’
of material befween the shaped cups remain 25 . uninfluenced and are
Subsequent | y g@?e%@&,egﬂﬁbpqiﬁ?e'cuP are obfained.

In positive'thermo-forming the cup mould forms
a projecting body and the material of the film or
10' sheet is pressed and sucked ovef.this projecting body.
This has the result that the material on the upper
part of the projecting body, that is to say the
bottom of the cup, remains thick and essentially
unstretched, whilst the thickness of the material
15 ' decreases fowards the-tbp'edge of the bub.
To obtain an-adequate material thickness in the
bottom part of the cup in negative'thermé-forming,
a sufficient thickness in the'starting,material must
be chosen. To obtain an adequate thickness in the
20 ‘edge zone of the cup by positive thermo-forming,
which is necessary fqr the stability of the cup, a .
@ . sufficient thickness of starting material must
likewise be chosen. In negafive'thermo—forming,
the areas of material between the shaped cups remain

25 uninfluenced and are subsequently severed, after the



©-3- manufacture of the actual cups. tn positive therno- fornming, the
terial between the cups is drawn int'o recesses and severed fromthe cups
Yﬁg med. In positive therno-formng, cup bottons are thus obtained 5 which
haye substantially the same thickness-g® the starting material. Both
rmng processes require an unnecessarily high consunption of material,
whi ch i s ofmamwfacterenpsr thecacitmalheunss phodeeslibhvef thermeres. 10 "
The present invention, which seeks to nminimze the disadvantages descri bed
above, is piermingarthespptepiell detweenahg RURS ol 8f dBAWReAREOS r om
therno- plastic material of the polyester or polyam de type. Exanples of
such nat er iRgeesses panGeSRYPERE Cacipim cirs figrmed. 1n
pol yhexanet hyl ene- adi pani de, pol ycaprol actam pol yhexanet hyl ene-sebacam de,
pol yet hyl erROshtive sRaermg-KFRiRg, a0 RA YRS e hieseObtained

o 1y bouzaal s a0 SoBLITYS 0 SV s el g g ene
Dol ow 1 ot o B AL kB BRL° MHSRe Jheltt el atosacel LeguEEL 1N the
oL {1 ool St e Roh IR Bkl e SR LR VBRI 2
- is of economic importance in the mass production of '
articles. | _
10 The present invention, which seeks to minimize
the disadvantages described above, is particﬁlérly
suitable for the manufacture of elements from thermo-
plastic material of the polygster or polyamide type.
Examples of such materials are polyethylene férephthalate,
15 polyhexamethyleneéadipamide,-polycaprolactam,
polyheXamethylene—sebacamide, polyethylene 2,6~
and 1,5-naphthalate, polytetramethylene 1,2-
dihydroxybenzoate and 00polymérs of ethylene
terephthalate, ethylene isoﬁhthalate and similar
20 polymers. The description of the invention below
relates mainly to polyethylene terephthalaté, called
PET in the further text, but the invention is not - »
restricted exclusively to the use of either this
material or other materials already mentioned; instead,-
25 it is also suitable for many other thermoplastic

materials.



known net hods, several charact- eristic ‘properties of the polyester
polyethylene terephthalate are described bel ow. Fromthe literature, 5

for exanple "Properties of Polyners", by D.W van Krevel en, Elsevier .
Scientific Publishing Conmpany, 2nd conpl revised edition 1976, it is known
that the properties of the materialgchange when anorphous poly- ethylene
“terephthalate is oriented. Sone'of t hese changes 10 are shown in the

e dparsicc ' Sl oS et ApoB S F Ul Crapobon B
materiats, Wits S¥iBEeRe Pey By BAkim MEhAdR ACEITAL SheRBfRRI Ty this
g?:ﬁ[tﬁ!ﬁg éﬁ%ﬁ% 8 & ng ?zig rgﬁﬂéaﬁ t ? % nsqtlohly this
tenperature t ﬁ% RE%E% 8 %@' St %?%%cégifkgé % n?he material are
iproved beokLanihafs eINgrkl Lk @wb%tf R "2 lpedd LA ff%ggrahttﬂee
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is to uns%méﬂé Q@rhggrkgggt% Qé% : @t-@ianwteg and the

lsengt h of t ched naterral Increasein the

i nprovenentg ﬁvéf@nmtfgé%ew se&re&fﬁ%elc\%ﬁtbﬁ%ﬁtéeé&ﬁpaﬂytaéha [err]

i s increased from abou
compl. revised &dition 1976, it is known that the

- 4- For a better understanding of the invention and of the problenms of the (Ei
i

properties of the material change when amorphous poly-
ethylene terephthalate is oriented. Some of these changes -
10 are shown in the diagrams, Figures 14.3 and 14.4 on pages
317 and 319 in the book "Properties of Polymers!. The
symbols used in the discussien below correspond to the
 symbols ‘in that book | |
PET, like many other thermoplastlc materlals, can
15 be oriented by stretching the material. 'Normally this
'.stretching takes place at a temperature above the glass
transition tempereture'Tg of the material. The strength
-properties of the material are improved by orienting.
The literature shows that,'in the case of the thermoplastic

- 20 PET, an increase in the stretching ratio 4% , that is

Yo

to say the quotient of the length of the stretched material
. - and the length of the unstretched'material, also leads to
an increaseinethe,improvement of the material properties.:

When the stretchinglratio 4\ is increased from about



operties are obtained. The strength in the direction of orientation is

re markedly inproved, whilst at the sane tine the density [err] _and 5
| i kewi se the crystallinity [err] rises and the glass transition ’
tenperature Tg is raised. It can phe seen fromthe stress-strain diagramon
page 317 that, after stretching,™ith A assum ng the value of 3.1, a stress .
of 10 cNtex applied to the material produces a very small 10 hed

ol ongat i on e ik et Phfges pRk tipal iy Tatke dhiee, o0 1
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oup as al&%'e%wi@é %%ﬁ%ﬁ%ﬁ%@igﬁi%&s i SR %Egﬂﬁ??é &1 properti es,

cofresponding to those ned by 'step” defined above, are

al so obt a4 cH) My EPRYSrERLET 18l rad s¥d.et dpdaihé séen

from the stress-strain diagpam-on page 317 that, after

_(EEE-LZ'to alittle nore than 3 particularly |arge changes in the materi al

stretching, with £\ assuming the value of 3.1, a stress
of 10 cN/tex applied tb the material produces a very small
10 elongation, whilst after stretching wifh.Z& assuming the
value of 2.8 the elongation is substantially larger. In
the text, the term "step" is sometimes used to designate
ofienting which is obtained by stretching, or a reduction
in thickness by at least 3 times, and which leads to the
15 marked improvements of the material properties, indicated
above. |
The diagrams quoted above show . changes which are
obtained on mono-axial orientation of the material. 1In
biaxial_orientation,-similar effects are obtained in
20 both directions of orientation. Orientation.is carried
~out as a rule by successive stretchings.
Improved material properties, corresponding to those
which are obtainéd by the "step" defined above, are also
obtained if an amorphbus material is stretched until it

25 flows, and before flowing, the



25 flows, and before flowng, the  *material is at a tenperature mhlch(E%y
i's bel'ow the glass transition tenperature Tg. In a rod being drawn, a /-
reduction of the diameter of about three times results in the f1 ow zone. ‘ On
drawi ng, the 5 flow zone is continuougky displaced into the amorphous
material, whilst at the sane:time the material, which has al ready undergone

tg%fS_tate of fdé%’éﬁﬁ?hl.%oé@sat{?@ngéf‘ﬁth%f Whaes afs e dwestnd od wi thout an
ti onal pernanent stretching According to a first aspect of

the present inve/ds cirddeieibs begyesatdurenTel.endy HDirddaseing pl astic
mat eri al having a holl ow body and an edge part surrounding a top opening of

.the hol | ow bodirawttiereiredbiet£benent thas dieae tiear e dbcut atipedk 15 - of
mat eri al which is anorphous or has a crystallinity of less than 10% at

| east part of tie darkysiibvs nin btke fhewedohge .dr &n diyaatirigasthene zone of
the blank until flow sets in, said zone being |ocated within an area of the
bl ank def i5ni ngflsaw olzam@elqs)amntmuouslyadespamc@‘d timtddthe vdmatrphasgs f | oned
assumng a crystallinity of between 10% and 25% whil st the material of the
undrawn part ofateridbdywlaihbisbf at hthedgempartimeetthensaterial givkaichal ue of
crystalllnlty of less than 10%
_ has already undergone the state of flowing, absorbs
the tensile forces of the test rod without an
additional permanent stretchlng. '
10 _ Accordlng to a first aspect of the present
g inventlon_there-ls provided an element of thermo-
plastic material having a hollow body and an edge
part surrounding a top opening of the hollow body,
wherein the element has been fqrmed from a blank
15-"df materiai whidh is amorphous or haé-a crystallinity
of less than 10%,; at least part of the body having
been shaped by draﬁing at least one zone of the
blank until flow sets in, said zone being located
within an area of the blank defining said edge part,
+ 20  the material of the body which has flowed assuming

'.,é_crystallinit& of between 10% and 25% whilst the

material of the undrawn part'of'the body and of the
edge part retains its original wvalue of crystallinity
of less than 10%.

25 . An element of the invention is suitable for many



- ) An el ement of the invention is ‘'suitable for many appl i cations,
EEZ exanple, it may be a cup simlar to those described above. In addition,
el enent may forma pre-noulding for reshaping to formconta- iners or.
~other parts. This reshaping may be prrformed, 5 for exanple, by a bl ow ng
:process or by nechanical working such as pressing or extending. \Were the
el ement of ibg1isNenbhe) tora eidmplle Cait heapopsi deceg bomedagi st of an
\ edge part and a cup part. The material is preferably of nore or less 10
uni f or m t hi eneBssandesgerdica isbovie, t Hin eadditibngt theoblementup part. In
an enbodi rent of the invention, the material in the bottompart of the cup
mor eover comaysfermoappeempudding tfct | yesitapinmgr tal fofmt bendase t hi ckness

as that of the material of the wall. 15 The renumining sections of

mat eri al haimerbseorhbtkess paaris atThisl reshapingenayf behpesfarmedy
material. In certain applications, the bottomis nore or |ess conpletely
flat, whilsfornezampileapbyl catilowingoneteds eBnbysnechenigeds which are -«
axially displaced 20 relative to the axis of the cup. |In this case, in
some enbodi werkingasughamsegpressisig B exbeR@iRBd adj oi ning the | ower edge
of the wall, whilst in other enbodi nents central bottom sectiqns are

- di spl aced furtheWhgrgy theoplanentpf theniRyeridenot s gecup 1
can be considered to consist of an edge part and a
cup part. The material is ﬁreferably 6f more or less
10 uniform thickness and orientation in the entire bottom
of-the cup part. In an embodiment of the invention,
the material in the bottom part.df the cup moreover
consists completely or partially of material. of
the same thickness as that of the material of the wall.
15 The remaining sections of material.have the thickness
and material properties of the Starting material. 1In
certain applications, the bottom is more or less
completely flat, whilst in other applications the
bottom consists of parts which are axially displécea
20 relative to the axis of the éup. In this case, in
some embodiments, annular edge sectiohs afe formed
adjoining the lower edge of the wall, whilst in other
embodiments central bottom sections are displaced
further away from the upper opening edge of the

25 element.



25 el enent. I n general, an elenent-of the invention consists of an
‘edge part which surrounds a top opening of a hollow body which is sunk (}é)
relative to the edge part. The material in the edge part is mainly 5

anor phous or has a crystallinity of lass than 10% The body has a wall and

-a bottom The wall may consist of material which has been drawn at a

t enper- ature bel ofnt gengrads tamarsidnemt tefipthat imeefigionntohsilsdw set s

ihf and in which the crystallinity 10 is between 10 and 25% In an

enbodi nent, . ofieahoetdgm pamti sindolf surrdyndsoa pbopsopeningabfor - of

-material having a crystallinity of less than 10% In other enbodi ments of

the inventiona hbo2lbowt bodycwidicdt dofsunk erebatime chohthebedgedrawn at a

tem 15 perature bel ow the gl ass transition_tquefaturg Tg and at a

crystal | ini t ypaetweefheonaterisd, iamtthe redge spaxtihs vadnlys to say of a
material having properties_which are substantially identical to the )
material PropaRereBoBs cKehad |2 srisflotiadty . oPolesa theRallP¥el y, the
bott om may have sections which_have been drawn until flow sets in and which

al ternate w t Fn8ebPABnBass andicdily affbrpRaictomt er TR WAlka®aY al having a

crystallinity of. Lless than 10% _ The sections of the botto may be
aigp|aced iny@ﬂgsis of materfél which has been drawn a g‘teméer-

ature below the glass transition temperature Tg,
b until.fiow sets iﬁ, and in which the crystallinity
10 ~ is between 10 and 25%. In an embodiment,. the
bottom consiéts_of mainly amqrphous material or of
material having'a crystallinity 6f less than 10%.
In other embodiments of .the invention, the bottom
consists of material which has been'drawn.at'a tem~
15~ perature below the glass;transiggan temperature |
Tg and at a crystallinity between 10 and 25%, until
flow sets in, that is to say of a material having
propertiés which are substantially idenéical to the
material properties of the wall of the element. -
20 Alternmatively, the bottom may'have sections which -
have been drawn until flow sets in and which alternate
$ with sections of mainly amorphous material or material
having a crystallinity of less than 10%. The
sections of the bottom, may be displacedfin-the

25 axial direction relative to the lower edge of the wall.



25 axial direction relative to the tower edge of the wall. The present
~avention al so extends to a method of manufacturing an el enent as defined
ve, the nethod conprising the steps of clanping areas of the blank such
t at |l east one zone is 5 ~ defineedhawi thin and conpl etely surrounded by
said cl anped areas, applying a pressing tool against said zone, the contact
surface of said fhespiregentolimantipranabseaestehlsr tbhan that of said zongy
whereby a closed internediate strip of nmaterial 10 i s defined between the
part of themethedi nfcmanmftacturiddearwosieméntuabadefinedt he cl anped areas
and noving the pressing tool relative to the clanped areas such that the
mat eri al of abaid,i ther medihade compi singt tiee chbapsoofuchaapiamg ent t hat
flow takes 15 pl ace and the material of said internediate strip is
ori ented, tarveasvefetheolsnld suassthrayttabl leaati ogesaooe dser nedi ate
strip to format |east a part of the body of the elenent. In an enbodi nent,
a substant i definedawithink apgl camplekelnpsurreundatdebyasailavi ng a
crystallinity of | ess than 10% is clanped at a tenperature below the gl ass
transition @i Bedt greafy IBPRASENE curReesshegdtpel 3gapnsiat a zone is

formed which is conpletely surrounded cl anpped.areas of the blank. A
pressi ng saia zogg,'t%eyqontact sur%gée ofPsaid pressing

tool having an area smaller than that of said
zone whereby a closed intermediate strip of material
10 is defined between the part of the zone in contact
with the contact surface and the clamped areas,
and moving the pressing tool relative to the clamped
areas such that the material of said intermediate
strip is stretched to such. an extent that flow takes_
15 ~ place and the material of said intermediate strip
.is oriented, the movement of said pressing tooli
drawing said-intermediaté strip to form at least a
part of the body of the element.
In an embodiment, a substantially flat blank
20 of thermoplastic material, haﬁing a crystallinity of
lesé than 10%, is clamped at a temperature below'the
glass transition temperature Tg between counter-
holders, such.that a zone is formed which is completely
surrounded by clamped areas of the blank. A pressing

25  tool, the contact surface area of which is smaller

.



25 tool, the contact surface area-of which is smaller -10- than the
'surface area of the zone, is applied against this zone. Thus, a closed
internedi ate strip is forned between the clanped areas of the blank and,
that part of the zone which is in confl@et with the 5 pressing tool.
Subsequently, a drive nechanism noves the pressing device relative to the
count er- hol dd1@ the sunkage caBeagodelilee ZoBfai AiSn @O I&shtag&3iR$th t he
zorfe. The materjal in the'internediate strip is fhus stretched in such a
way that flobhdis @ene ¢ heliager faflosedr Intermeddiada St neS ori ent ed,
~whi I'st at the sane_tine the thickpess of the material .is reduced by about 3
tinmes in the ZoFRed beipmeer theafiagped, aregsnod the RFat i ng t he
stretching prQcess. 15 Si nce the_ ci.rcynference ,of the contact
surface of t %&%‘T%goﬁeweez?’ées}’fhilf"@r 15h &R ﬂ?@%%r"”cﬂ'}c erence of

1 E& ° 2”?;18?@%6%#‘5??5 S ﬁé?é@?gg‘%i&ﬁ?fegjﬁ i%%%‘}enr?r{é%%ﬁ%t h:t T bndot
e nfor ced by (e YREeSH SPReBlFTattYR i B PE e of (he
pressing tooly &0s e Si£ley Wehk Sp?&s’sﬁﬁgpﬁ%ﬁ'c_%g A Gfing in contact

with the zone. The material in the intermediate

strip is thus stretched in such a way that flow of
10 the material occurs, the material being oriented,
whilst at the same time the thickness of the material .
is reduced by about % times in the case of PET.
The wall of the element is formed during the
stretching process. '
15 - - Since the circumference of the contact surface
- of the pressing device is smaller than the inner
circumference of the clamping devices, the material
which adjoins the edge of the bressing tool is
subjected tb the.greatest étress, for which reason
20  the flow of the material normally starts at this point.
This effect is further reinforced by the fact that
s ~the transitién from the contaqf surface of the
"pressing tool to'the side walls of the pressing device
is made relatively sharp-edged. When flow has. set

25 in, the zone of flow of the material is gradually



‘made rel atively sharp-edged. Wen fl ow has set 25 in, the zone of flow
“of \the material is gradually shifted in the direction of the clanping

ces. In sone enbodi nents, the pressing step is interrupted when the

zone has reached the preSS|ng ol s. In other enbodinents, the

essing step continues, renemeJ flomnng of the material taking place

adj oi ni ng t%ﬁ‘?ﬁ 985 /f tﬁge RreetiReh (30!t en a glég{,ﬁggg fromthese g

zones towar centre o tthe materi al . he material which is in

cont act wi tyh {§6néOgiBELRLRTACE the iR NS Sgep 0L hagedPuptuader gone
flow, that Taterial befween thé cl anpi ng deV|ces which is |ocated next to

the inner Cvméﬂn’chéeﬁaﬁez@het P C IrEy s digve Cppes§1u%|tb§md for a further
drawi ng step in sonme enbodi nents. To nake this possible, a somewhat

el evat ed t erpeseherecedbodimenttss rmilecgrdsstngostep | yonedniuesy. The
starting tenperature, however, is still below the glass transition

t enper &8 ur erdlewéd smawmgo@ch i matancidbridlethgoplacg of the drawn .
material is necessary. In this case, the 20 pressing tool may be provided

with a cooladgoiieingethei eliges af wigedressing toohyanabeting zones of the
material, which flow during drawing of the material, are in contact with v
t he coollngiﬁsplaeed from these zones towards the centre of the
material. When all the material which is in contact.-
with the cohtact surface of thé pressing tool has
10  undergone flow, that material between the clamping
devices which is located next to the inner circum-
ference of the clamping devices is utilised for
a further drawing step in some embodiments.” To
make this possible, a somewhaf elevated temperature
15  in the material is normally réquired; The starting
temperature, however, is still below the glass
transition temperature Tg. | | |
In some embodiments, acéelera%ed cooling of _
the drawn material is necessary. In this case, fhe
20 pressing tool may be provided with a cooling device
which is arranged in such a way that the zones of
the material, which flow durlng drawing of the
materlal are in contact w1th the coollng dev1ce .

The flow of the material may be caused to start

25 adjoining the clamping devices. This is accomplished



The flow of the material nay be caused to start 25 adjoining the clanpin
devices. This is acconplished" -12- by providing the clanpi ng devi ces

wi th heating devices which raise the tenqerature_of”those mat eri al secti ons—#
where flowis to start. The tenperatur& '@T the material, however, is still B

past the trandiaViSET (i Chererae VAP LoMBerRE o Ofrthtre BateEkel of t he
P itore Sdue s ST A Waehe 1R £5°HR MR COhd SdileddBul AT T N
Pber Cof " it MEELLLER, ABweyer, 45l SIY SRREPSAR Fedall 19 B

nunber of drawng Steps Oh in the

bot t om of 4 he .é}wysi{%r?%&hg\e/gaggéﬁaggz\%%{ lzt%rélsltﬁl%ﬂﬁﬁ teryad,gl y consi st

of materidl sectlons OW sets I'n and have in

this 20  way NsEUVENA fftéﬁcﬁgsw%lbnt _@soé&mssh@,d #OdE e ERhgeEal

sections which have retained their wall thickness. n material sections
l,ocated in then the direction of the contact surface of the

pressing device and, in some cases, it continues
' past the transition from the side walls to the contact
10 - surface of the pressing tool. .
To ensure that the -clamping devices retain the
.blank_in the future edgé éections of the element, the
clamping devices are generally provided with cooling
devices. |
15 It is also possible by using a number of drawing .
steps one_aftef the other, both in the wall and in T
the bottom of the body, to obtain material sections
which:alternately consist of material sections which a
have been drawn until flow sets in and have in thiS‘“

20 way been given a reduced wall thickness, and undrawn

material sections which have retained their wall

4

thickness. In material sections located in the
bottom of the body,. a dispiacement.of the material
in thé axial direction of the body may also take

25 - place in conjunction with the drawing step.



om of the body, a displacenent of the material in the axial direction
e body nay al so take 25 pl ace i'n conjunction with the draw ng st ep.

iments of the present invention will hereinafter be described, by way
anple, with reference to the acconpanyi ng drawi ngs, in which:- FIGURES

d 2 show alternative bands 90135 thernoplastic material which
are suitable for reshaping, FIGURE 3 shows a |ongitudi nal section of an -

el ement of the invention having a bottom part of the body consisting mainl y‘
of anor phous Hhbodimentwtefithe Pr&ERAS dntventichowililohiessinafséeps in
the formation of an el enment. using cl anpi ng devices, and FIGURES 9 and 10
show st epe idesichrd Head jyebty omat Sof exampidk,awidhemeflenevicw &b tEhaati ve
cl anpi ng devices. Figure 1 shows a plan view from above of a thernoplastic
band or Bcaokpadlying tdweawings of im whachplate. The material of the blank
has a crystallinity of less than 10% and preferably |less than 5% A nunber
of material 1FIGURBfRS! -andr2pshewnt adternedd v dends'ofind these material
zones are fornmed when the blank is drawn to form el enents of the invention.
Thu$ the bl ankhermapkastienpeateriphnwhich are suitable
for reshaping,
FIGURE 3 shows a longitudinal section of an
element of the invention having a bottom part
~ of the body consisting mainly of amorphous
10 material,
FIGURES &4 to 8 show progressive steps in the
formation of an element using clamping devices,
and ..
FIGURES 9 and 10 show steps in the formation
15 of an element using alternative clamping devices.
Figure 1 shows a plan view from above of a
thermoplastic band or blank 14! in the form of a flat
plate. The material of the blank has a crystallinity of less
than 10% and preferably less than 5%. A number of material
10 zones are represented in the blank 14' and these material
zones are formed when thé blank is drawn to form elements
of the invention. Thus the blank 14' has a number of inner
material zones 15! each surrounded by a material zone 17!
in the form of a frame, Similarly, the material zones 17!

25 are each enclosed by an outer zone 16! also in the form of

a frame. Figure 2 shows an alternative thermoplastic band



’nater}al zones 15' each surroUnded'by a nate(iar zone 17' in the formof a
frane. Simlarly, the material zones 17'° 25 are each encl osed by an outer
zone.-16' also in the formof a frame. Figure 2 shows an alternative

t her mopl asti ¢ band -14- or bllank 14" In the blank of Figure 2, the
I nner  material zone 15" is circular a&d t he encl osing zones 17" and 16" are
annular. Wien a blank 14t or 14" is drawn to forman elenent, 5 t he

out®r material zone 16 is that zone which is clanped bet ween clanplng

devi ces, sugh @g VHQ@S 3§ﬁ%mnngq&?”?ﬁég QFE $e 2Th%HényﬂhéFad%$é§lépne

15 is that zone Ian is i'n confact Wit

pressing togbnef qg“&%:.%dihﬁ%&cﬁhéﬂ éﬁciaglh%C%o%%SOf’l‘f‘h%_rﬂi epst Ngre

tool 10 20 1n gure 4. The internediate material zone 17 1s that zone
whi ch, on dgawinagrof the blank, is brought into a state of flow. The width
of the clanped zone 16 is preferably selected such that the flow of the

naterial on dr awip@ned &ldmk ath f adrasitheszdpewhbtolTorm an elsmenent
10 consisting of an edge part 12 and a body 13 is shown in Figure 3. The

body &3 conghet sudfera mepdrilfl axshe P6tisnmthat zbnet Whikigure, clidmpedl | 18
is formed of drawn material having a reduced thickness as conpared with the
thi ckness obettweest altampinmtdevides, Toachoasodevices 302 arfdriti i
naterlal which, while retaining its naterial
Flgure 4, The inner material zone 15 is that zone which,
on drawing of the blank, is in contact with a pressing tool,
| for example, in contact with the face 21 of the pressing tool
10 20 in Figure 4. - The intermediate material zone 17 is that
zone which, on drawing of the blank, is brought into a state'_
of flow. The width of.the clamped zone 16 is preferably |
selected such'that'the f1oW of the material on drawing
extends. as far as the zone 16, |
15 An element 10 cons1st1ng of an edge part 12 and a body
13 is shown in Figure 3.  The body 13 con31sts of a wall 18
and a bottom 11; In the figure, the wall 18 is formed of
drawn material having a reduced thidkness.as compared with
the thickness of the starting material. The bottom 11 is.
20 formed of material which, while retaining its material
'_'properties, has been displaced relative to the edge part 12
in the axial direction afthe.body; ‘Moreover, a zone 19
is represented in which matérial from the edge part 12 had

been brought into a state of flow.

25 - In Figures 4 to 8, the formation of an element is

&

t



pegperties, has been displaced relative to'the edge part -12 in the axial

di fgction ofthe body. Mr.eover, a zoné 19 is-represented in which naterial
the edge part 12 had been brought into a state of flow 25 In
iglres 4 to 8, the formation of .ag-el enment is -15- illustrated. As is
sttown in Figure 4, the blank 14 is held between a nunber of clanping

devi ces 31 AEFLESANT A90Ls28nban Ha Fipnrass Lontleetblamle 24 is | ocated
bet ween the clanping devices 30. In Figure 4, the pressing tool 20 5 i S
i n a posidHdlah betwédés hathrempeessfcelbapigcevices IOcat Adpdessthgy on the
upper surface of the blank 14. Figure 5 shows the pressing tool after an
initial doeiwe2@ movingna, phesw cbntiee triflawe &1 dis thecatedkbhivery
started. In Figure 6, the pressing tool 20 has been noved downwardly t

such an fthe clamminghdevines 3fsnt Lis Fiigwre ilh, theupresskng seed £26r rred
In Figure 7, the pressing tool 20 has been noved further downwardly

further flsvinfatpesiiien in whichy the@ressconiact| Saeat 2101Sh&§01a|#@§1
been fornmed, the body 13" of which has a bottom11' of,K which the central
port|onsdﬂﬂﬁqt#YﬁQplghéfuﬁﬁﬁrpﬁﬁiﬁeﬁﬁﬂﬂﬁm1hﬁuh%@%# %ﬂrch %§u§§r50unded by
drawn oriented material in whic flom1has take Fi gure

a
8, the prQWsigthepredsing kee t%PéHEh i?%ﬂ %VF ey the
et e Mk ar Pab "R 28088 & e W1%iOWadihe s%‘ar%egergiﬂeﬂ'g%re An

€, the pressing tool 20 has been moved downwardly to such_an

10 extent that an element as shown in Figure 3 has been formed.
In Figure 7, the pressing tool 20 has been moved further
downwardly, further flow of the material having taken place.
An element 10' has thus been formed, the body 13' of which
has a bottom 11! of which the central portions are formed

15 of amorphous undrawn material which is surrounded by drawn
oriented material in which flow has taken pla¢e. Finally,
in Figure 8, the pressing tool 20 has been moved to such an
extent that virtually the_entire material in the bottom_11“
of the body 13" has undergone flow, - An element 10" has thus

20 been formed in which both the wall and the bottom of the body
have a reduced wall thickness because the material has been
-in the state of flow and has at the same time been oriented.

The material of the eiement which has been in a state
of flow and has been oriented assumes a crystallinity of

25 between 10% and 25%, and preferably of between 12% and 20%.



. 20 been formed in which both the wall: and the bottom of the body have a -
reduced wal | thickness because the material has been in the state of flow (!
and has at the sane time been oriented. The material of the element which
has been in a state of flow and has beenq ?rlented assunes a crystallinity

of 25 - between 10% and 2596 and preferab y of between 12% and 20% - 16-

In Figures 9 and 16 t ices is
n\anuThe cl anpi ng deV|%§ g% %%g @gg %?WEEES?%%HQ' Jﬁqgsarég%¥OV|ded
with cooling e < fumsids eeviogscianabimi!. the dibdgmges 9 and 10,

only the feedline for the heating channels 34 Is shown, scharge |line

for the heati @z b&w%t@cafem?e%@d ot el aerldme groiiteedi gures

and being indicated by an upwardTy poinfing arrow. Both theé cooling

channe. 2s and wifth HboligatcHansEBENSH S anfeheadhdd dharplat$s385, the
external surface of which at the sane tinme represents the contact surface.

of the cl dnpi I EDgwress fPramwd atd| ngniire theafieedAinenFWathiioh BatEpar at es

t he cool ed zone of 15 t he cl anpi ng devices fromthe heated zone. n
certain appli ciianmel s t3e Teaghown ¢ htheels sehergles L iwgedors §He cool ing

ghannels. Figures 9 and.10 al so show an alternative
heating channels being located behind the feedline
in the figures and being indicated by an upwardly
pointing arrow. Both the cooling channe.’s and the
10  heating channels.are covered by.plafes 35, the external
surface of which at the same time represents the
contact surface of'the.clamping devices for clamping
the blank. |
An insulation 32 separates the cooled zone of
15  the clamping devices from fhe.heatéd zone. Iﬁ
certain appliéations, the heéting'channels_are also
used as the cooling channels.’ | _
- Figures 9 and. 10 als0'show an alternative
embodiment of a pressing device 20a which is also”
20  provided with cooling channels 22. The cooling
channels are covered by a cooling jacket 23 which |
at the same.time forms fhe-outer contact surface of
the pressing device. 'Figure 9 shows a_position of
the pressing device 20a which corresponds to the

25 9position shown in Figure 5, and Figure 10 shows a




sqbodi nent of a pressing device 20a which i's al so 20 provi ded with
vl ing channel's 22.  The cooling channels are covered by a cooling jacket
28 /whi ch at the sanme time forms the outer contact surface of the pressing
devi ce. Figure 9 shows a positiom1df-the pressing device 20a which '
‘corresponds to the 25 position shown in Figure 5, and Figure 10 shows a
-17- posi tpesitionhef phespregsiag sevime & WRbFR cCPBRASPPBABhe positi 1
shown in Figure 8. The pressing device has an outer surface with a
rotgtlonartw E%aﬁ9©$l§épnc§h@&@0@§ Kiiguwre i&- snEpRPTRSSLEE a 5 way that,
on drawing within the flow range, the drawn ther |astic material of the
blank i s alewleeiRagoARafBIRT RS AT Yy ?dﬁ‘k‘g%l%#iy that materi al
whi ch has not yet been in the state of flow,i s c Ietelé wi t hout contact -
[

i it b iaribsitiad ot st
rrﬁ??gﬂs ﬁﬂjicg?? igpﬂe. agpnﬁhégﬁgPé}?gﬁet%ibVogfﬁé anpéased.lkbating S
2l vy be CERET ERERDORLSGTIL BRI T Ot | Blpey HetP et o RBYE 1 nakes it
possi bl e tfnaééﬁ%éagengﬂMﬁﬂg'cooling jacket, whilst that
material which has not yet been in the state of
flow is completely without contact with any device
10 in the zone between the pressing device and the
clamping device. _
By heating thé material with the aid of the
heating channels 34 the readiness of the material to
flow is increased. " Heating is limited, however{
‘15 ° inasmuch as the temperature of the material must
always be lower than the glass transition temperature
Tg. Heating makes it possible to allow the drawing
step of the maferial to continue a little into the
zone between the Jjaws of the.clamping devices, as’
20 shown in Figure 10. In another application, the
increased readiness of the material to flow is
exploited so as to obtéin, during the drawing step,
initial flow of the material in the zone next to the
inner edges of the clamping devices. After initial

25 flow has taken placé, the flow zone is gradually



step of the material to continue a‘little into the zone between the j-aws of¢3/,

the cl anpi ng devi ces, as 20 shown in Figure 10. In anot her application,

the .increased readiness of the material to flowis exploited so as to

obtain, during the draw ng step, initial®1 ow of the material in the zone

next to the inner edges of tEe cl anpi ng devices. After initial 25 flow
st%é% 0

has taken pla wWBS o€ BrEFSdna Id3¢V1°e|- lﬁﬁ'iaca4%btiéc§@Vfﬁs Ej'he N
'Si devi d I : d dly illustrated, in e direction
Bvay from t he Q9IRS xaé#‘éﬁ%&%%‘@?&,hérﬁimeo@gfeqwﬁwng devi ce.
sul f IS LS.t fl . S _praopa es in e sa
-(!I-ih(rae(r:'?isgnf gn. llagﬁetﬁ%tgf%mg‘}ﬁévl g,ﬁ,V§§§\r%a§§v1[%£g€ss %i@%ﬂéﬁ PhetRFbodi nment
Gescription oFer e AfyTdN “Tng F8sfne of Wit 30 UHAE I  produci ng
t he _appl.ication, of the o
it..-g\?eﬁ!t ?gﬁl.st %hg@ esn:ﬁrf%%é\geéﬁngggfg%hgﬁr§p#1mr a&*d s%cr?:%‘gs! ve
i - a er 0 g
ol tor 015" Ph ST RAEI0f et Ohs R BKAS BTN WA, T o LGB ED,
whi ch cont ai n oMW APdrPEL G - sHBIhSint PEgures 4 to 8 is used, is

avoided. .

The above description of the element, and a
10 process and apparatus for producing the element,
merely representS'eXaﬁpies of the application of_
the invention. 'Thé invention'aliows of course
that a number of successive drawing steps take place,
zones of drawn and undrawn material fdrming.alterf
15 - nately. For example, the wall may be formed with
. sections which contain undfawn material,'whilst the
.bottom of the body'may be formed of sections, for
example annular sections, which éontain undrawn
‘material and which are'displaced in the axial direction
20 of the body relative to the lower edge of the wall
of the body. |
. | ' -j Material which has been oriented by flowing
| posséssés-improvedlstrength properties in the direction
of orienting, which largely corfespondé-to the

25 ~direction in which the material is drawn. Heating



* bottom of the body may be forned of sections, for exanple annul ar sections,
ch contain undrawn material and which are displaced in the axial

ection 20 of the body relative_qg_the | oner edge of the wall of the

y. Material which has been oriented by fl ow ng possesses-inproved

strength pr %?ﬁ%egwlt%g% ?&%8&%9@&%@”%&% WY il g 9el y

corresponds ionTrnt the material 1s drawn. Fbatingﬁ;_

-19- of thet%t Hidlls rdnd CEPGA AL URBeRLGRe THMUS NG, s, transi i on

tenperature es it easy, In a bfowmng process, to shape the el enent’ by

stretching he MURNHHg IPrdcdiseCELHOBnaRRS LRt icdldmer @y right angles to

the said direction of ori'enting. An el enent shaped in thi's way provides,

for exanpl e st3RQHiAHS Sthdayh Perfali g4l 8 Bl tilon asf MardtLAETRt er Whi ch
exceeds the dianeter of the top opening, and having a bottomin which the

transitison B ribgipesiplde toWEheedaedoiirbetikel lofs Wriaseramg, t he bottom
surface defines a supporting surface. The bottom surface may be slightly 3

Fel'ative 10 ne another T he ar ol Tt on ot The 15 comaher - he
el enent is a sorsdirmdy chdwinghapnfiddle shell surface of a .
diameter which exceeds the diameter of the top
opening, and having a bottom in which the transition
10  between the lower edge of the shell surfgcé and
the bottom surface defines a supporting surface.
The bottom surface may be slightly concave and may
consist of annular material %ones which are displaced
relative to one another in the axial directibn of the
15. container. The element is also suitable for shaping
according to a process similar to deep-drawing, which
is used in the manufacture of metal products. |
It will be'appreciated that many embodiments
are possible in accordance with the invention. In
20 one embodiment, drawing of the body of the element
is effected by a number of successive drawing steps,
the contact area of the pressing device decreasing
for each drawing step. The result of this is that,
in particular if the pressing device tapers in the
25 direction of the contact surfaces, the width of the

material zone 15 is adapted to the extent to which

the drawing step has proceeded.



ac-cor\'di.ng to a process simlar to deep:draw.ng, which is used-in the 3.1:"
manuf acture of netal products. It Vi |l _be appreciated that many enbodi ments ..,
are.possible in accordance with the--i'?ﬁgen:ti on. 1n 20 one enbodi nment, :
drawi ng of the body of the elenent is effected by a nunber of successive

drawi ng steps, the contact area of the pressing device decreasing for each
drawi ng step. The & &trcess ofivanvfepduring particiesirof fthermeoptastig
devi'ce tapers in the 25 _ direction of ‘the contact surfaces, the width of
the material BafRrisl janddapeeatadnere nesudactiusathiderely darei dgserapetas

proceeded. 20 A process of manufacturing articles of thernoplastic

material and EEdhatTRY HAnAWECFOPERILRE Sppldcatdan rNCbeoB%?&Q@a( ABG2BR3A)
our copendi ngc applJjgation No. 8018900 %2052363A) to which reference.is

nmade. 5 A KeHFTRRABT A8t BRARy articles of thernmoplastic material

and cont aizners manuf actured thereby are described and cl ai med in our . .

Gopendi ng éz;ppl i cat#cﬁf'%e.s%o‘i 9’3@%5‘69%%&)95 taJSRMaJﬁF r%?e FrBopLaghds.
2_1 material and containers manufactured thereby are described
3 ' and claimed in our copending application No. 8018901 (2052364A) |

to which reference.is made.



alms: 1. An el enent.- of thernDpIastié mat eri al having a hol | ow body

] an edge part surroundlng a top opening of the hollow body, wherein the
é} ment has been fornmed from a bl ank of mat eri al which is anorphous or has
Lrystallinity of |less than 10% at,.l east part of the body havi ng been
shaped by drawi ng at | east one zone &f the blank until flow sets-in, said
zone being located within an area of the blank definin sald part, the:
mat eri al of Cllgémedy which has fl owed assuni ng ﬁm“m‘ Mﬂ?f bet ween ™
10% and 25% whi |l st the material of the undrawn and of the
edge part retains its original value of crystalllnlﬁy of Iess than 10%

An elenment as clainmed in aiml, wherein the blank is a flat plate or a

bl ank shel | land t hanmaslamentt hef ethetopaastist aklbetiital Havigss 4 han 5%
and wherein the material of -.the body which has flowed assunes a

crystal | i ni hplabwdodyerari® %braneig®%ast surrdandiegen Hp cd;eem%i n daim
1 or 2, wherein the holl ow body has a.bottomhaving a central- section, the
botton1haV|n@ bhen hodidroed tadyh, twinéreint the zdemendf Halze Hdaankfdmwsi on
drawi ng of the el enent, *been 22 displtaced relative to the edge part
whi | st ret afmomga blank of material which is amorphous or has a '

crystallinity of less than 10%, at least part of the
body having been shaped by'drawing at least one zone of
the blank until flow sets in, said zone being located
within an area of the blank defining said edge part,

the material of the body which has flowed assuming a
~crystallinity of betweep 10% and 25% whilst ‘the material
of the undrawn part of the body and of the edge part
retains its original value of crystallinity ef less

than 10%.

2. An element as claimed in Claim 1, wherein the
blank is a flat plate or a blank shell and the material
thereof has a crystallinity of less than 5% and wherein
the material of the body which has flowed assumes a
crystallinity of between 12% and 20%.

3.  An element as claimed in Claim 1 or 2, wherein
the hollow body has a bottom having a central section,
the bottom having been formed such that central zones

of the blank have, on drawing of the element, been



the’original material properties both: of the c bottom -

-and of the edge part. 4. An el enent’ as clal ns 1 to 3
wherein the elenent is forned froma pol yester H jv
el enent as claimed in Oaim4, wherein&ahe elerre -
pol yet hyl ene terephthal ate, pol yhexanet hyl ene- adlpan1de pol ycaprol act am
pol.y- hexanet hyl ene-sebacam de, pol yethyl-ene 2, 6-napht hal ate and
pekyet hyl ene d;Spbaphdhab&aE;Vpoanﬁhaﬂﬂﬂggﬂpam¢Jyﬁllﬂthydtaxybagzoate and
copol ynmers of ethylene terephthal ate, ethylene isophthal ate or other
~simlar pol ynths. o8iginalAmademdidlopraperticesirboighanf ethaenenszadl ai ned in
any preceding claimfroma blank of thernoplastic material having a
crystallinityse¢tiessofhihel brttome anst okl Taerpedse igarhe steps of cl anping
~areas of the blank such that at |east one zone is defined within and
- conpl etely surrounded by_said clanped areas, applying_ a pressing tool
against said bone, tAR edrmeBt &g faleimad ski BRY cafi G§2iBs| 1h#0i By an area
'smal |l er than that of said zone whereby a c]osed internediate strip of
material is d@ﬁ?ﬁéﬁnbEbﬁeéﬂepﬁeﬂbéﬁ: et TI0R 2 PeLReEEETWOTh 2t he
contact surface_and, the cl anped areas, and noving the pressing tool
~Yelative to tm%lx?%ﬁﬁgd areas such that the material of said internediate
strlp

5. An element as claimed in Claim 4, wherein the
element is formed from polyethylene terephthalate,
polyhexamethylene-adipamide,'polycaprolacfam, poly-
hexametthene—sebacamide, polyethylene 2,6-naphthalate

and poiyethylene l,5—nephthalate, polytetramethylene 1,2- |
dihydroxybenzoateland cepelymers.of ethylene'terephthalate,
ethylene isophthalate or other similar polYmers. |

6. 'A method of manufacturing'an element as claimed
in any precedlng claim from a blank of thermoplastlc |
materlal hav1ng a crystalllnlty of less than 10%, the
method comprising the steps of clamping areas of the
blank such that at least one zone is defined within
and completely surrounded by said clamped areas, applying
A ‘a pressing tool against said zone, the contact surface
| of said pressing'tool having'aﬁ area smaller than that
of said zone whereby a closed intermediate strip of
material is defined between the part of the zone in

contact with the contact surface and the clamped areas,



~is_ Stretched to such an extent that fIOM/takes pl ace and the material of

‘ gaTy internediate strip is orient ed, the nmovenent H H"H nllﬁﬂﬂdﬂ t ool

%W ng said internediate strip to fgg"mat | east a m of the
yent . 7. A nethod as clained in Caim6, whereifh movémeft of the
pressing tool is continued until substantially aII of the material in sald

?8?}3} “%@?&Wéﬁﬁ%é@ﬁ“@é@”%ik °2=§%I€l.%dé<?¥¥ Y
- or

oL 4 e meeRd Sufe %?%i%%@%ﬁﬁ?—%a. Qﬁ?&?@ng B U o
the materi aI t%_%[ea@hﬁ] 'lt,@es@ sghn Itt t?;xeat fld%v n @éal med in

any of d ai /S erein cl"anp areas 1s selected

igch tha;f 3; tﬁ%{a?}n%dia&fogagg?y}gzggﬁéh R4S vaﬁ;r@ t he said areas.

i n any al ns eln i mediately

before the drawftbe! e LhSyERERL] Bk L31al Ip%efs%rﬂi‘% HIHE Aptngs below

t he gl ass tran5| M tenperature, for exanple room t enperat ure. 24

c L sailil interhd®ided SerepaitBedorh Y 1¢fasd A Hadttor 10,
| the body of the element.

7. A method as claimed in Claim 6,'wherein movement
of the pressing tool is continued until substantially
all of the material iﬁ said zone has undergone flow |
such that substantially all of éaid hollow body is

formed of material which has flowed.

8. A method as claimed in Claim 6 or 7, wherein said
claﬁped areas form.a closed frame completely surrounding
said iﬁtérmediate strip, and movement of said pressing

tool causes flow of the material to start at the pressing

tool.

9. A method as claimed in any of Claims 6 to 8, wherein
the width of the clamped areas is selected such that
flow of the material on drawing extends as far as the ¥

said areas. _ .

10. A method as claimed in any of Claims 6 to 9,
wherein immediately before the drawing step, the material
is at a temperature which is below the glass transition

temperature, for example, at room temperature.



wheréin the material is subjected, at *l east, duri nj t he drawi ng step, to @
t

accel er-ated cooling in the flow zone. A e mu zml !Iﬂﬂ mnru Cl.aim
UL whi bh

12.

11, .wherein the 5 . pressing tool iéﬂbrovided W t 4
* are arranged in such a way that, on drawing the material the zonés in which
the faterial flows are in contact with the cooling devices. 13. An

el enent as chai.ned | & @ethod,ad ccheiné@ ihr anypolfy €laimend tiy ety hal at e,
wWh€rein the el ement is cup-shaped and has a nonoaxially oriented side wall,
t he mat eri al wherslinc theamataerial alsi sibjeoteligt ated eb@ dutrizigo e An
el ement of thernoplastic material as clained 15 in-Caim1l, substantially
as. her ei nbef drawvdoge Stsm ko raecesberatedt coahdngs il rbret fHtayd 2ane he
acconpany- ing draw ngs. 15. A nmet hod of manufacturing an el enent of
thernoplastic material as clainmed in Claimé6, substan- 20 tially as

her ei nbef or eldescri bédd BgiP¢ cderekained ineCiadmnpdnyvwhenaiswitie. The
text of the specification has been _reprodoued _bhy photocopying. .the
sappl i caft s oPFEERANEG sl riHtProvided nuythofPaldng AeWi&fshWRE  which
are difficult to read. The original typescript containing these
¥ mendment s nBFeo8TTRNESS G TR eR pVa¥: £BE Lot OB ATEMIDE Y | co.

material the zones in which the material flows .are

in contact with the cooling devices.

13. An element as claimed in Claim 1, formed

10. -fro"m' polyéthylene terephthalate, {vﬁerein the element -
is cup-shaped and has a monoaxially oriented side
wall, the material of which has a crystallinity of
between 10% and 25%. o

14, An element of thermoplastic material | as claimed
15 in Claim 1, substantially as hereinbefore described
with reference to and as illustrated in -the édcompany-' .'

ing drawings.

15. A method of manufacturing an élemen‘l: of
thermoplastic material as claimed in Claim 6, substan-
20 - tially as hereinbefore described with reference 'tc_ “the -

accompanying drawings.

s B v i@

The text of the gpecification has been reprodcued by photocopying the applicants original
typescript. It may contain a few smendments  which are difficult to read, The original .
typesoript containing these amendments msy be inspected on the premises of the Patent Office



