. . AU TTIVL
SS AND APPARATUS FOR MANUFACTURI NGlTUBULAR PRE- MOULDI NG5S OF - Lo
LASTI C MATERI AL The present invention relates to a process and

atus for manufacturing tubular pre-moul dings of 5 t her nopl asti c )

rial. Such pre-noul di ngs; may, for exanple, be.reshaped subsequently ra~

produce contai ners PROCHBS | ANB. APPARATUSI UPOROMANURAECTURING f or t he

manuf act ure of coPUBUIAR PREMMOUEDINGS\SOF CTHERMORILASDIGNMATERTAD

containers are produced Tromsevered parts of extruded long tubes of an

anmor phous t her nppkagiries otet eiheentides ardllabks o rmlpyodeissg axad | ed

pre-nmoul di ngs. At one end, the severed pieces are shaped in such a way that

they for mdgifar@ttp For mintPectartizgetubulalrs pricvayoibdiaps ddsed at

the other end. The present invention is particularly suitable for the

nmanuffct urh fmEpIbati)y mdteriall heiSugh gprecmoulidings! neyt,erfor

pol yam de type. Exanples of such materials are pol yethyl ene terephthal ate,

pol yhexaneiztadnene; 2& nggnupéaesum@a%uamtlyctmnproduce containers

pol yhexanet hyl'ene- sebacani de, pol yet hyl ene 2,6- and 1, 5- naphthal ate,

pol yt et r armidhy+egelike . di hydroxybenzoate and copol yners of ethyl ene

terephtha- late, ethylene isophthalate and simlar polyners. The .-

description of fheal preytuctidnl procddsy assedi floy tthe mapofsdthyrene

t erepht hal at e, -2- called PET in the further text, but the invention is G’

of containers from thermoplastic material, blanks for ‘-

10 contéiners are produced from severed parts of extruded
.1ong tubes of an amorphous thermqplastic material, . (f
these blanks normallyfbeihg-called pfe-mouldings. At
one end, the sévered piecés are shaped in such a way
that they form the mouth part.of the container, whilst they
15 are closed at the other end. '
' The preéent inVenfion is particularly suitable
for the manufacture of containerS'from a thermoplastic
" of the polyester or polyamide type. Examples of such
materials are polyethylene:terephfhalate, polyhexamethylene- C
éo adipamide, polycaprolactam, polyhexamethylene—S¢bacamide,

polyethylene 2,6- and 1,5-naphthalate, polytetramethylene

'1,2-dihydroxybenzoate and copolymers of éthyiene terephtha-
late, ethylene isophthalate and similar'polymers. The
description of the invention below relates mainly to

25 polyethylene terephthalate,



not restrlcted only to the use of elther this material or one of the other
materials al ready nentioned; instead, I's also applicable to other
- thernoplastic materi als. 5° For a better understanding of the

i nvention, several charact er‘% s?l c pr op%t i es of the&«dol yester polyethyl ene
tere‘ph’[hal ate are’ descrlbed below.. Froffthe literature, for exarrple

’plE[)f’PgH nccadLesh B Ty i oﬁw %%C.m ! RS VYot i 'elm Sun ¢ hat

Eefegﬂfﬁg[é{’??gs&?ﬁ&nﬁ 'errggfre% ﬁgs“éeegtgog%:g‘tﬁﬁé %ﬁ&éﬁ #qeﬁl agr arms,
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stretching
"by D.W. van Krevelen, Elsevier Sc:.entlflc Publishlng

— 10 Company, 2nd_comp1. rev1sed editlon 1976 it is known |
n that the.propertles of the mater1a1 change when amorphous
polyethylene terephthalate is orlented Some of these
changes are.shown in the dlagrams, Flgures 14 3 and 14 4 on
pages. 317 and 319 1n the book "Propertles of Polymers"
15 The symbols used in the d1scuss1on below correspond to
the symbols in that book o S i
| - PET, llke many other thermoplastlc materlals, can
L . be. orlented by stretchlng the material. Normally this'
stretchlng takes place at_a:temperature above the glass

p 20. transition. temperature Tg 'of the material | The strength
o propertles of the mater1a1 are 1mproved by orlentlng. _
_ The literature shows that, 1n the case of the thermo- .
~plast1c PET, an increase 1n the stretchlng rat:Lo -A.,
that is to say the quotlent of the 1ength of the stretched
25 material and the length oi‘ the unstretched material, also
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reased fromabout 2 to a little more t han 3, parficularly 1 arge changes
@ naterlal _properties are obtai ned. 5 The strength in the direction

'fy and likewi se the crystallinity ~[err] c¢ rises and the gl ass

transitiontemered Ush Ificreast S9f. thé ¢ rb@e’ﬁ%@ﬁ: fgprhBemaitedsisa Bt I aiQ/
~diagram on page 317 that, 10 after stretching with assunm ng the

val ue of 3phofertiess ofhed @ etrPeBthedgt Qatﬁio matfri g produces a very
smal | el ongati'on,. whilst after stretching'wth - assum ng the val ue of

2.8 the el qrgiida¥edifHbR 8BRS 656 4 S1steIbaniordl |thdR! BGr partidigl 42Xy
the term15 "step" is. sometines used to designate orienting which is

obt ai ned by a¥igetcHirges 0ina thed it 4T ?bbﬁbﬂﬁ%&kﬁéodbtﬁihé@.& and
which | eads to the marked i nprove- nents o e material properties,

i ndi cased gy & tridiegthathathed ddirest tbon eoghowiehaeronhi sh here 20

obtai ned on nono-axial orientation.of the material. |n biaxial orlentatlon

sinilar ef peaicedry Dhppbved,i whHididt ditetheosame! Himenthei density
Orientation is_carried out as a rul e by successive stretchings. Inproved

| material propéPtiess@rlekeeidiendte dipstalliniityh ar Sxbbt eises hind he
| .step" defifed above, are al'so obtained if an anorphous material is -

|
|
|

stretched thie | glids$ | trensndiobeftempdtating, Tehd sTtised. i T4 can be
t enper at ure mhlch is below the glass transition 5 -tenperature Tg. In a
rod bei ng ée&u1fnbmethtsuness-straln diagram on page 317 that,
10 after stretching w1th -ZAL 'assuming the value of 3. 1,
a stress of 10 CN/tex applied to the material ‘produces a

hilst after stretching w1th Jﬁb

very small elongation,-__
' assuming the value of 2.8 the elongation at “the same -
stress 1s substantially 1arger. In the text the term
-15. "step" is sometimes used to. des1gnate orienting which
is obtained by stretching or - a reduction in thickness
by about 3 times, and which leads to the marked improve-
' ments of. the material properties, 1nd1cated above.'
The diagrams quoted above show changes which are
20 obtained on mono- axial orientation of the material.

o

In biaxial’ orientation, similar effects are obtained o "

.

in both directions of orientation._ Orientation is
'carried out as a rule by succeSS1ve stretchings.

Improved.material properties corresponding to those '

-



thie "di ameter .of about 3 tinmes: results in the fl ow zone:.. On drawing, the

flow zone is conti nuously di: s- pl aced:i;hto. the. arTDl’phOUS materl al, whil st L
at the sane time the rraterl al, whith Rat al ready undergone 10 the state '
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In pr actIC t:r.mew%yl ma")@ ',CKPE_ iqas a ?’8ah§rarﬁndergone

= 10 the ‘'state of flowing, absorbs the tens:.le forces .of

_- — - ~the test rod without an addlt:n_onal permanent stretch:mg.

o - For bot'tles, deflned external dlameters of the
ﬁxog‘th with the associated -tlf}read are standaralaed and,
:Ln the tet:hnolqu-_,..~:_kamvm, at present when using the

.15 moulding pm.ce;s;_s..-‘n-described .as an -im:rodﬁctj,en, this -
determines the greatest diameter which.is permissible

_in the blow-mouldlng container-body. The' .reasons for

"l:hls are explamed in more detail in- the.. follow:.ng

- text..In order to obta:.-n an amorphous starting -material
20 for.the pieces of tube, whic‘d .are to be shaped into |
e/ .pre-mouldings,’ 'the matern.al must .be cooled rapidly to.:

~ below the glass: transz.tlon tamperature Tg after
_f,extruding - in the -case’ of extruded- stubes. from whlch
:.the-- pieces of tube are severed. . Inm the .case of exces-

- 25 sive wall thickness,. the mater:.al does not possess.



e used. In fact, in bl ow noul-ding .of a pre-noul di ng having.wal |, material’
xcessi ve thickness, problens 10 . arise due to the cooling of the
rial during the actual bl ow noul di n'g53t ep and before the nateri al N
hes the wall of the nould.. The bl ow noul ded_container iis no |onger :
chear as gladequate heatagondustdstvphouenablie tRiceRETal y o
bl ow moul di ng,. in. order to 15 __obtai.n containers having_ the requisite
resistance 8gathonssofestke Wadlpdrtber¢enlsh @k mg
t hi ckness of the finished container nust-not fall below a defined val ue.
Mor eover, aS@ecdheti dheimakeriricdegatr@ntiether aentrapbednesy the
shaping 20 of the nmouth part of the pre-npul-ding is not possible in
accor dance Sry&stradime candorpggue .Thd ¢Rsthisi IeasAn s hE1884 ed rout h
di aneter of. the bl ow noul ded con-"tainer is decisive for the dianeter of

the pr& noutheageiiealds, f bhet langesmpeasipdecwakl t Halskai®s®ul ded 25

contai ner body. If bottles of_ |large capaci tﬁ are_ - -6- required, these
bottles ar cofxthadeFtmted dbubeso Yamovwss cEhan @Rput OtBB.axild direction
after they have reached the maxi mum possible dianmeter. In addition to the

'di sadvant ageracticesr haweven; awrilil ythicknegsesx odnsiessr hassdhimman
unsatisfactory utilisation.of the quantity of material i-n the container"
body si nce ane neqdi.si tla qfaetst fnoblaw-reulding @F ta vpremaaildingage
capacity is greater than would be - R

- _ having wall material of excessive thickness, problems

* 10 agyise due to the cooling of the material during the
éctﬁal"*blow-mbﬁlding .étep and before the material reaches
the wall of the mould. The blow-moulded container is
no longer ’c1ear.'- as glass and, ':'L'I_isfea'd-,“ contains - -
opéqﬁé ‘white sections. "In blow;-mbulding, in order to | T
‘15 obtain 'bo’ntéinér‘s’ 'h'avi.ng the requisite resis‘tance- S .
‘against stresses and peﬁetrétioﬁi'Of the container wall, -
the wall thickness of the finished container must not
fall below ‘a defined value. Mor_'eove"'r','-' a reduction of
the external -dia:he't';e:.r' of the tube during the -s"haping”
20 . of the mouth part of the pré-m’éﬁfding-is not--possib'lze'
in accordance with known techriology. The result is that
~ the desired mouth disameter of the blow-moulded con- |
tainer is dé_'éiSi’Ve -for fthe di__amete'i--. of the pre-moulding
and ‘thus fbr’-t{i’l‘g’-"}"ﬁaai.:?.mum'.dia'me'ter-‘_oi‘ the blow-moulded

25 . container body. ‘If bottles of large capacity are

He@S\arequigedl | |



necessary I f-both t he dlanetﬁgwand t he Iength of the 10 cont ai ner body
were adapted.to the actual volilne FGQUIé Nbreo?éﬁz t he . unnecessarlly
|l-arge surface of the conta|ne{ leads to a correspo dlng i ncrease in the

contarn ﬁS”%éa@ék%?,a&rﬁeaé%‘éﬂ BB oRE e’ BESRAlgatNe 0%
the materi i eS| t hat, ..t he gnet%hﬁg t hose
8 BEp;
P o Tl B BT i R i
t-he matterlali<j %'i kﬁg o‘fw%ﬁl’a l@b’ﬁ’téﬁ%‘?’% E%I e tLhe Besired’
e | o in
oony unat | one m&aa; B e, o BB b 5L B beriendin S BahEY s, | na

bove .shows

hat " HeortiRgEREeRRIAR (iTeRELS, an HSRLABTAr b T bl LRk ahe

mout h part t determinedb th cal ulate stres es. _but by the rT{-})_(irrum
dianeter(ﬁofhgﬂsoﬂPépm%tXJ %E 4; DR - gé |

' i.d bl e;. f t th t. art r exanple,. in a PET
bottle of £ fuﬁ%&i%ﬁs‘;aa%eriﬁ% bty rt’ofEarE sesaa& RPE oMb

25- 30% of .t he-t ot al uantity of naterial.
technology antalgfuggo%age cap§c1ty is gregter*tﬁén would be *

-~ ﬁecéssary?if both the diameter and the~1ength-of'thet
» :10 _contalner body were adapted to the actual volume
~ '“;f*'requlred ’ Moreover; the unnecessarlly large surface
o of the contalner'leads to a correspondlng -increase
in the overall penetratlon of carbon dioxide durlng
~ the storage-of beverages c0nta1n1ngrcarﬁdnrc acid.
-?5 1o utilise the material properties of - the ﬁjﬁ%=r
o material in the ‘best way, 4t is desirable that the e
dlameter of those partShof-the pre-moulding ‘which,

after the blow%moulding%step;~represent.the actual

~ container ---bod'y','- is giveh a valuewhich "has"the ‘result
20°- that the mater1a1 in the- blOWbmoulded container body

“ assumes the des1red orlentation. “In containers of PET .
| | it is deszrahie*that the materzal in- conJunctlon
.wath blow—mouldlng, is blaxlally stretched in such
.iﬁ- . a way that the product of “the stretchlngsls
25 about 9 o |
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Ni sregardi ng the unpl easant appearance of the over- sizing of, the
o bart, this fact al so r-'esults.i'yn.a waste of material, which is of
DO ance in the mass production of articles. In the technol ogy used at

present, .the noghd abdve PahbwaNehad ACEEEoPAS NPT JsORB et~ unoriented :

naterlal t hat |s t.o say anorphous: ‘meterial. This neans that the materialy/

in the motﬂéu _ p@tqﬂaéﬂti{a ¢ 89 Mrﬂ&ikiﬁaﬁﬂ}& *}ﬂ’éuﬁhoﬂﬁ’x‘tes whi_ch

differ fromt he cont ai ner  body. = I'n-containers-of.; 20 *for

“exanple, RE.n yeed@%téern&fﬁeanbyh%h@l&énmataas St #sést beﬁts%yon

“col d-forming of

tenperature Tg of 71[err] st the glass transition tenperature of the

mat eri al 'El?é aﬁ%e i 12 & f¥i fal%qig @gi[lgég_her ldody! | owg f£om this that -

the materi part softens at 25 alower” tenperature than the -

matersal i4,ide tﬁﬂ%a' tdds s bpgya cons%défabiea'e&&%ys koS Vha ity ¢

part of “the blank,.to displace nmateri al a:cliownwards

from the @utﬂ,gaﬁb}l%%élh@ sections of t he bl ank,. which later represent

the wall sections o container 5 body.  In this: way, a certain
ol 15 LoRREPE LN PR R A R
]PZLE or nggqugggﬁ? ?raﬁ‘r"i.t %éﬁdabaomrﬂg 835 ﬁb%‘ adedlﬁaéib‘é&"hed by a
‘contain up to 25-30% of the total quantity of matera.al o
. .'.-'10 ; D:Lsregardlng the unpleasant appearance of the over—
sizing of the mouth part th:.s fact malso results in . W
) a waste of. mater1a1 h:.ch 1s of. :.mportance in the... '
mass productlon of artlcles e |
In the. .technology used at present the mouth
15 part and adaacent neck parts cons:x.st of unor:.ented
material, that is to say amorphous materlal.,,__.zs‘._,;ﬂ.?l;ii_s .
means that the mater:.al in the mouth part :mclud:.ng .
the ad;jacent neck parts has properta.es which differ .
- from those of the container body.. In- conta:n.ners of, _. Y
20 for example, PET, the matera.al in the mouth part |
has a- glass transition temperature Tg of 71 C whllst
the glass transition temperature of the mater:.al in
the container. body .'LS about 8;100 It ;_fo-,llows from. -
this that the mat_erz.a_ll-.ln the -mout_h__'_p___art softens at |
25 a lower temperature than the material 1n the contaiuer

- b‘ody';



10°. These neck sections in the noul ded container thus consist of ,
i nadequately oriented material, whilst at the same tine the wall thickness
"is undesirably large. This qg&god is oftribed in British Patent No.
2016360B. 15 - U'S Pateht No.- 4 108 937. degbi¥ bes_a net hod wherein
a tubUar bl ank, I#hiéh alredd¥cingwiondik o bddE g Oh ERed@Pukh ¢ he
other end with .beading _for fixing the _blank in a downstream hlow ng *

el enent, i PR} efi Fherhiad, ot fAspdiace meatebied: GQnvards finem

bl ow- noul ded after a certai-n.reshapi-ng to -give a container. . Material in .
t he t ubul arth@rmogth- pary Hinkeaikke secdieredofn thiee blanky whdcdtion at a
“tenperature:above the glags transition tenperature Tg i.n order thus.-to form
the nouth pkdtenfrepresanti e wadlasaakiensr ofoitiey qontatngahner

descri bed possesses. Q-4 nputh part -and a neck section in which the
materi & hadedigen ERpddds tWa¥nl & eertain dgratehingewitnthedananddty
orienting, so that the disadvantages, already indicated, wth.respect to

t he nout h f tnaterpalkdawviie medthapedrs e cthesfuuemtresses
contairner. The invention .described in the U S. Patent al so has the

di sadvant adies tachiewed dutar tbetwern tlaecractusdbneontaimemncbody
injecLion<nnuldedftubularfblankeisgqtiIisep,when.reSDaan? the blank to
give 10 -~ tamsl filne showtdopanrhernecks sestinngusrend mswhich- . =

the.matéfiai'is stretchéa'by'é féétofi5f 1eés than 3.
10 .ThéSe néckfgectionSiih_fhe'moulded container thus |
o consist of inadequately oriénted material, ‘whilst ai‘-t_:-.‘__,z":w |
 the same time the wall thickness is’undesifably’fargé.
This method is described in British Patent No.
,2016360B;: ;.;;;_ﬁ3_5 e ' s ARRRNE B _ _‘;
15 " U.S, Patent No. 4 '108°937 :describes ¢
| a method wherein & tubular blar, which is closed at
- one en& éﬁﬁ whigﬁﬁig_pféﬁidéd*af thé'o£hef&én&*with
beading for fixing the blank“in a downstream blowing
'elé;ent:Afg“ihjécéiah#mbuidediéndﬁWhefein°the fubular
20  blank 'ié_ ’B_lbw-'hi'oﬁldedff?éﬁer ‘a Gertain reshaping to
A giQé.é é&ﬂ%@iﬁé#.ﬁ'ﬁ;%éfiél iﬁ'fﬁé“ﬁubﬁi&f part of -
. the bléik“fghekféhdéﬁﬁfﬁgﬁhe“fa&iélﬁﬁifécfion“éfla*“
temperature above the glass iransition temperature Tg
in order thus to form 'l:he mOu-f;h partof'the con'!:a:mer .

25 ::Ayédntainér fdfﬁgd’in'thefﬁﬁnﬁé§f&e§éfibed“prseSses
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-.:terlal whi ch occur in this process, represent an economi.c .
ﬁovantage in the mass production. of _gticles. From Federal .Gernan
nl egungsschrift DOS 15 2,540,930, ‘a process is known wherein a

tubul ar bl agk sfu i Tpastr esﬂaameché@kgs\éetacﬁpniﬁl whicandhdaigterika .
cont ai ner. wal | con5|sts of a materjal which |s ‘stretched by a factor of ,\e/

for exanpl epd@reéha8xposed to odly bekho toktireecioitigi 8AR consists:
of 20 an anor phous unorlented naterlal t he neck sections of the

contai ner CeRicd &FiEBteNg S’&“ﬂ'@aﬁathlée‘ﬂls&dﬁah%dg@@ Y dDréaglkyi ght
extent. As a result- of heatlng and crystal lisati-on, “Gaused t here y, the

strength of jhiss dBE&Ed] alvith IPEEPOEE €8 thHe :ﬂé\@tﬁnﬁwt@ﬁ ER8RnWirEh at
the sane tinme becone 0 opaque. Furthernore, - a-conbi nation of the nmethods

~indi Cat d a%\f&ﬁgﬁ-ésae @ 441 4e5¢ £ 8 t0Me] s&ﬂiggcehthaeéteck sections of
t he con ai ners St~the latter at the same tinme have poorer properties

than 5 the miepidlihgehts it dpbcepeBedl nel ﬂ@ém Accpedieng to fhe

pr esent i nvention there”is pI’OV ed a process of manufact uri ng- t ubul ar

pre- moul di ngs f HAerfRe! ag_fsl gl t \gr:ceéﬁﬂyo epairtTy£ £raes of - a

tube of. thernoplastic naterla ar tret e 10 axial direction to

Lg?gf?afhe Eg?ﬁ%?ﬁ%?lﬁontﬁﬁﬂ“@f”tﬁe fﬁae@%fonfﬁﬁﬁléeaetﬂﬂﬂiParent.the |
blank is. utilised when reshaping the blank to glve _\4-
* 10 the flnished contalner It is obv1ous that the 1osses
of material, which.occur in th1s process, represent : ;J
hiﬁ an economic dlsadvantage 1n the mass productlon of .
artlcles.pp_,_“ : . o Cor
e . From Federal German Offenlegungsschrlft DOS ;;pf d
- 15 . 2,540, 930, a process is known whereln a tubular blank -
of PET 1s reshaped to glve a contalner and whereln
the contalner wall con51sts of B material whlch |
is stretched by a factor of for example, more than _
1. 5. The bottom part of- the - conta;ner con51sts of p_ N
. .20 -an. amorphous unoriented materlal, whilst the neck |
sections of the. contalner con51st of material whlch
has been .oriented only 50, a. slmght extent Ash-
a resultwoi heatlng and crystalllsatlon,~caused”

thereby, the strength of the materlal 1s 1mproved

i 25 in the unorlented zones which at the ‘same tlme become



i“fitt he axial :direction, the material in the or each Zone is heated to a

t enper at ure above t he glass tranS|t|on tenper- ature and is expanded in thej. t
-r.adial direction of the tube‘lﬁ éﬁi i't makes cg npact with mould walls 3
such that a nmouth part and -an?adj ac “neck sectié éye shaped, the

el o Uh U andnect soutlon [hat ol wccspladpelov tre
P2 Tl MR B AR SRR 2
1 Tne"Str BecEhe e heiord Bt ﬁfﬁ?‘"ﬁﬁ% R S T
STV R o b R
eslt e, ARiRR 1L Ef%? i echn%'fﬁ’?wz%‘"’éggﬁfy“ S
o afners o st S R R Bt e
- tSL re (rafns)elsag Piaﬁoyﬁa:??ijé?r%%??g g '.aq@ﬂ'lra:'rp rrg'ig p?e—?xej%g%gﬁngs
oo ety s dschl alped bevecs L i L s el

| a tube of thermoplastlc materlal are stretched 1n the

_I..

e,

-NLEQ%}aX1al dlrectlon to reduce the thickness of the materlal
| ?niof the or each zone and orlent the materlal substantlally
in the axlal dlrectlon, the materlal 1n the or. eadh zone is-
heated to a temperature above the glass tran51t10n temper-
.ature ;nd 1s expanded 1n the radlal dlrectlon of the tube
15 .until 1t makes contact w1th mould walls such that a
'“ _mouth part and an adaacent neck sectlon are shaped the.
material of the mouth part and neck sectlon then«belng
.cooled below the glass trans1tlon temperature, and an end of
the tube spaced from the mouth part is closed. Jﬁ"‘nh_
20 ' o A blank or pre—mouldlng produced by a process of the

1nventlon can be used to form a contalner in which the

‘mouth part the neck secMQQn and the contalner body

" are all of a materlal whlchhls adapted to the stresses -

P B

.....

N Emﬁ.'.-:""_occurr:x.ng and 1n.wh1ch the“materlal in the sald parts .
25 ;is orlented to a satlsfactory extent. 'iuf o
B Thls results 1n the advantage of a ralsed glass trans-
1tlon temperature Tg in all the said parts of the con-

tainer. Thls means that all the sald parts will have



es away from one another. We ET is used, stretching by a factor of
ast 3 takes place. According To one enbodi nent of.the |nvent|on the .
15~ material in the tube is stretched, while the material is at a
t enper at ure above the’ glass trans&tlon tenperature Tg, whereas in anoth%wJ

et or 5 SEhEh piah %E‘Z‘iti%ﬁ o) Bpll 1 44 gredt davmaaghnal
T8 e AN AL R nf%‘?%?g%%@é{% g tlr oo
i AR e iy
adj acent n&ORLRIREHRS! ?Ji%g'g ﬁglqsh par &zrieﬁlr ?\I%% a%é%ts
Porveeh s harfewéplqzmgfggﬁguﬁe L%ﬁé‘gf EHBRagy RS seve?"%ﬁa‘pﬁ bhts
S bt oo ik eFE sty o e iesied uipast B The

requi red ‘closure, surf Tn- optlonal enbodi nent’s “of . the |nvention t he
mat eri al |§% eBeﬁBﬁé{'fhe axial stretching to a tenmperature above the

~glass transi t | oritegﬁe tburd%.mech'l:,or ﬂtﬁbe of thermoplast:.c material bl

A 1s clamped between two mutually separate clamplng dev1ces.jw;

'”kE:?%retched in the axial direction of t he tube by oDving t he cl anpi ng
a

| 10 . The materlal 1n the zone between the two clamplng dev1ces“ﬁ:\/_
is stretched in the ax:Lal direction of the tube by moving
the clamplng dev1ces away from one another. When PET
athls used,_stretchlng by a factor of at least 3 takes place.
| Accordlng to one embodlment of the invention, the
15 materlal 1n the tube is stretched whlle the material is at
a temperature above the glass tran51tlon temperature Tg,
o _whereas 1n-another embodlment the materlal is stretched in
x fhh%ﬂthe cold state, Whldh means that the materlal is at a tem-' \J
. ;.:perature below the glass trans1tlon temperature Tg at the
éé .beglnnlng of the stretchlng step. On stretchlng "in the colr
- wstate"_ the materlal is drawn until flow sets in.’
e {m-:f" ;' After stretchlng, at least the central sections of the
| | Jdrawn materlal are blow—moulded agalnst a mould at a temr |
perature above the glass tran51tlon temperature Tg 1n
t.25"_order to form, for example, threads and in some’ cases parts
o of the adaacent neck sectlons, whlle two future mouth parts

are in adJacent p051tlons.



- ' S
10 stretchlng step is preceded by a b|OMFnDU|dIng step in mhlch the heated: /. -
material is subjected to a certaln&g%pan5|on in order to increase the '
‘dianeter of the zone. In.angther e di ment of therlnventlon the rnouth
B

D Shete o o P Ry SRR ELTULAREE RS Spe X%laéﬂ%?tia%“' "0
profi |6 suchSRet A, ﬁﬁév%‘%w%n%ﬁf&ﬁ%%' 2! BRI JE e BB
o excecnyidind PR K38l A5 MroR Bt eyl BRRL) (0.
tube is. ATl B Xt repde " RReL At EBE O hRsa ot ur e
retoring REYIERS (Fofl Shel! B0 P ohEBRoSEL Uil e feqliped”
v ki FESEBIBE e b ought 1t o cont et v th The ourer "
onaxi 4 OEJQ?CE.% | FEAE, APt 6 PhRTThOER Y S0 et
i eR R ke YR MREGECHhE BN SRR IR, R éﬁﬁo‘%?’%t%ré?éﬁ o

above the glass transition temperature Tg, or the

* 10 stretchlng step. 1s preceded by a blowamouldlng step 1n
S which' the heated materlal is subaectad to a certaln ";
| vexpans1on An order to increase the dlameter of the zone."”
In:ahother embodlment oﬁ the 1nventlon, the
) __;;ffmouth parts of the pre-mouldlngs are Shaped by 51mu1taneous.
.ph-fd5,;ax1al stretcfﬂp
o radial expan51on of ‘the heated material.,

3; and. plow—mouldlng for the purpose of”a

s

Inhsome embodiments, the heated materlal zone.has a
temperature profile such that one or several annular sections
N are at a. temperature whlch exceeds the temperature of the
20 _adaacent materlal by 3 to 20°C, preferably 10 to 15 c.
The actual: draw1ng or. stretching step starts in the :__
sections of higher temperature._'_,j_ B

‘Where the material in the tube is, at the start;;':“

iy of axial - stretching of the materlal, at a temperature
ﬁ'w25? whlch 1s 1ess‘than the. glass trans;tfon temperature ;‘
Tg, ‘the draw;ng or stretchlng step may be 1n1t1ated _

with the ald of pressure forces i Thls 1s achleved



e tube. 10 The invention al so extends to apparatus .for ,
acturing tubul ar pre-noul dings of thernoplastic materlial, by the
ss defined above, the apparatuasidnprising first and second cl anping
es for holding parts of the tube are thernoplastic material, drive -
means for rtﬁorngxam]cemhyrpmagnﬁoi‘denmtmc}lsS&HU‘O;MSfthmme o/
. other for stretching one~or. nore zones. of the tube in.the axial direction
to reduce ttiket Mnnlaressaaﬁaceeoﬂaﬂ:ha aing beingr beavghtrinbodconttaet t he
material substantially in.the.axial direction, neans for heating the '
mat erial ofwith dheeanitemnsurface’of tl'zemsu‘aeuby reduaingetheass :
transition tenperature, a blow ng mandrel for insertion within the tube and
a moul d forintezngd- dimmebenuof the mibg. sai d moul d havi ng moul d surfaces
shaped to produce a nout-h part and an adjacent neck section in the part of
the tuPe brought Onntexiaihtstretobing of @t materiadns the externglxhe end
of the tube spaced fromthe nouth part. The clanpi ng devices are provided
for clanpi niiametie, cdhdthéretube ist reducsdnpi i§ dsvitdais gpesaibiegdd in
such a way that -they can be noved towards . 4 one another or away from one
- another. - Tpreoduceaa pre-mowiding;héhe mqﬂﬂg pevitced whichhbasubn may be .-
cool ed; Appropriate .deyices may. be provided for heating the material in--

the tube beewbermefe daaame'ser ttbishoﬁ.scllﬁﬁﬁ n'ghanvtthés e:al'ramalodtaaeter

" - bl ow moul ds L _ | T o -
of the tube ) E
10 ' The 1nventlon also extends to apparatus for manufacturlng
| tubular pre-mouldlngs ‘of thermoplastlc material by the “

- process deflned above, .the apparatus comprising first and
second clamrolng dev:.ce :Eor hold:r.ng parts of the tube are

thermoplastlc materlal, _-'a?',lve means :Eor mov1ng said clamp::.ng

"15 dev1ces towards and away from each ‘other for stretching ore
or more zones of the tube in the axial dlrectlon to reduce
" the thlckness of the materlal of the or each zone and

f“orlent the materlal substantlally in the axial direction,

| means “for heatlng the materlal of the or each zone to a -/

20 | temperature above the~ glass tran51tlon temperature, a. blcwung

_-mandrel for J.nsertion w:.th:.n ”the-' tube and a mould for arrangb
ment around the tube, saJ.d mould hav:.ng mould surfaces
shaped to produce a mouth part and an adgacent neck sectx_on
in the part oi‘ the tube - brought :Lnto contact therew1th
25 and means for c1031ng the end of the tube spaced from the
- mouth part ol .
The clamp:mg dev:.ces are’ prov:Lded for clamplng
a tube, and the- two sets of c__la_mplng devices are

arranged in such a way that they can be moved towards



TSR : ' : : N : ' ' -
agaj nst which the:heated naterial is blown. Mreover, the apparatus nay /
conprise elenments- for sealing a space-wihiin the tube before bl ow noul di ng\.
and al so neans for applylng an el evated pressure to, the. sealed 10 space.

I an embadggRian il B LG [eibisoRksaridt bk Korade tube. in

addi . an el ene or severing the tube into tmb“preferably equal parts

ray be Drovhg tudéb a&feﬁﬁedici(%m&m%%edsﬁ@asﬂgfﬂwlﬁﬁé &upe Way arranged

such that t e can be rétt I'ts own axgss In this may, heati ng

of the matepjal, ddl ¢ ZBpBrR tHEvE WS a@;s ag%eg%aw%fes and

al so the severing o iNto Two equal cilitated. 20

To f.orma bhg%ku]ng haué URS tie$ifd Xefh bﬁl@’e%ﬁbteheoé eﬁ'eﬂw G idevi.ces,

af ter mhlch ter are nove rom one. anot ThIS nmovement .may ..

15 PSR PR RS, B o s 0 1
1 |
ey occur SLELREYEL . s edtdd heseeh v Bl Moo

t he tube or he material In Tube has

Ki | - h di |
reen oDy 2o tne] MRS hal B it 86561 BN s VEeh 11i0 d W80T
such a wey Lhah s eH@t £hba! be%%%esbfowaha'dfﬁg lghd dlso means.

\..

i for applylng ‘an elevated pressure to the sealed

;& 10 '.space.' In'ah;embodiment,-a cylindrical rod is also -
.. . fitted axially in the tube. In addition, an element
for severing:the tube into two preferably equal parts

' may be prov1ded S R : "f'ﬁf

. In’ an embodiment,..the clamping devices are f;#ﬁﬁﬁﬁm
15" 'arranged such that the tube can be rotated:about its -
| own axis. In this way;-heatlng of the material in the |
zone betWeen-the:tWoﬁéets'offclamping'devices and- -

'aISO"the severingidf”the tube into' two equal parts -

are facxlltated ) LETE .
20 . - To form ‘a blank, theﬁtube is fixed between the .
;J- ’ two clamplng dev1ces, after Wthh the latter are.moved

ﬁ;away from ‘one: another. This movement may take place

after’ the material between: the twa'sets of clamping -

. dev1ces has flrstheen heated to the désired temper—




{ |east 10%on axial orientation: |In some cases, the cylindrical rod
troduced into the tube before the.magerial is stretched. . In certain
ples, the 10 rod is heated. To -effect radial expansion, the two ends
'he t ubgriite radsell, ek?%nﬁﬂ@mlaf hiewarat édbal wins ditse ofubkeanpi ng

devi ces may be heated, and the clased -space in the tube is subjected to \u
pressure, Uiediewéﬁdam&ﬁswlrﬁramdewansmmﬁ the . wwterialsin makes
contact with the nmoul d-surfaces, for exanple for the purpose of noulding
.t he nout hihy emberndasdrbamerﬁlaeek sGtié dengtihedf e ndisplalcdas
cooled to a sufficientextent. to reach dlnen5|ona1 stability, the tube is

sever ed lnh@ri‘b/\&'@ativbywa:lﬁé\@éngﬁhﬂbf thenpart oEaOtthef tube two parts
is cl.osed at one end by reshaping -an i f" appropriate, reworked at the

- other Bnd, thade isthetened, hd soséleetted iinm ctifercasep o PETt e requisite
cl osing surfaces. Thus, the pre-noulding is conpleted 25 " “The

process deggidiped w@pveha@aﬂfélmaeéeiag.eeeaché@ brydtalkingriy from
each tube which, after a certain reworking and reshaplng, each-ferm a

pre-nmoul di gE 24) TdBStMOReon RExigTserieh Bt ronal In some thedyoduction
~of pre-nouldings. O course, the 'stretched 5 nmaterial forned: durlng t he

drawi ng st epeC Ry mdseebad ridd SU§hiatwedudeid intbstheedipe b@EﬂBz‘kﬂ only
~a singlé future nouth part wth adjacent neck sections.” - |

the materlal 1s stretched. In certain examnles, the .-

« 10 rod 1s-peated ~To effect radial expan51on, the two
ends-o6f the tube are,clqsed,:the_materla;;betweenf
the two sets of clamping devices may be heated, and .
the closed space in ‘the tube is subaected to pressuref
the heated materlal expanding 1n such a way that 1t ' ”;]
- 15 makes contact w1th the mould surfaces, for example ' |
- for the purposerof mouldlngftheamouthithread-and.adj—
acent'neck sections. .: When the materialdhas coaled
to a sufficient extent to. reach dlmen51ona1 stablllty,
the Tube is severed into two parts by the severing . \)
20 element.. Each of the two parts is closed at one end
| Z{byfresbap;nguand, if appropriate, reworked at the
ofher§eﬁd;Tthai;isgto;say the mpdth end, in 6rder5
dt0~produceathe'requisite clasing surﬁaeesr Thus,
fthe pre-moulding is completed. L

'_-25'"1 ~-The process descrlbed above generally'broduces



Due to the severing of parts of the piece of tube, wiich cannot be used for,
furthee production of the 10 . .pre-noul.ding, however,this |eads to undesired
l.6sses of material, so that this enbodi Hent -of the invention is only used
in Sp{g%i al - cases, for -exanptesdin the producti on ofspre: noul dings which are
i ntend€d f ortwonbaank pardsnfrrengaeduttnbecvhégdiniRf tREK315" sections.
- Enbodi nent.s of the present i.nvention:will herein- after be described, by
way of exanptertainhnesfasriking end: meshapingny PAGHIEANTGE, Pre-Mawkding.
FI GURE 1 shows-a perspective view:of.a stretching 20..-., . and
bl ow noul di nEnappasamannen; Mot kossas of Bakaplad @RAsesinythe the two
set s of  cl anpi ng -devi.ces. posit.ioned to.receive.a piece of - tube, FIGURE 2-
shows a permodhc&imwgfpraemapﬂ&mg%- of OFi o se wi thet fEratehedg
devices 25 .. -positiogned.for fixing.a piece of tube,  _-17- FIGUJRE 3
shows a3 onghateripal feomed during shetdnavingnsteeaBubei adame@at us
~during the heating of a central part. of a piece of -tube, FIGURE 4 shows a-
| ongi t udi nalimestuchn sofwahetibat it iswmsedrfey {edmims-eB4YdEng appar at us
with the piece of tube fixed and drawn, FI GURE 5 shows a l.ongitudi nal
section of téingleefortiune anouthowardulviitly agjacenis neek sgetions.

Dﬁé'tbfthewéeVerihé'6f%pér£é'bf'thé*pieééfof'tube,

which cannot be -used’ for ”_fur'_thér" 1pf‘oduétion of the
10 pre-mould:.ng, however, thlsl.eads to und_eé‘ired losses = - -
| of material, so that this émbodimen’t of the invén'tion
is onlysﬁsg&ﬁiﬁisbéciaifcaéés,'for example in the
_prbduction of bre;mbulﬁings'Which'are?intended for
| con‘talnershavinglong mouth 'sec;tiong_r;""‘a.n'cf neck
.15 :lsé;fidh;;;i;}?*ff WA - 8 N )
| Ehnbodmen‘.ts of the pré-sez;jt invention will herein- -
after;béjagggribea; bj’wayzbf“g§%mp1éﬁlwith‘reference
to' the accompany:.ng drawings, in whichi-
. | | FIGURE‘I :'éhowé""’%:f;'perr""sp"é't:ti'v'e view of a stretching
| —%,éb:?  | _'and_blow—moulding apparatus haVing two sets of .
o - clampingdevices,withthe ‘two sets’ of clamping .
| Co devzcespositloned ;to":-i_{r':féCeiv_e ‘a piece of ‘tube,

" FIGURE 27 show§"

af%ﬁéfsp:édtiire: view of the
- ... T apparatus 6f Figure 1 with the clamping devices -




' arnal vol une of the piece of -tube subjected 10 T to pressure to :
fMnmout h sections and adj acent neckqgections, FIGURE 6 shows, a device for °
drfi ng the piece of tube into two separate blank parts, FIGJURE 7 shows

\ - ammat i cal | g ; ngsBUEPé%IEEa& %ﬂ%tﬁaﬁn%tle% iPﬁogf:tﬂQg of - bl anku

parts for pre- rmul ongl fudi section of a

stretching and lg.‘Ltq,xg- éngnap%_rd@w Uﬁ"@?&Fﬁg %%ﬁ&u ordhl%}ev\%tlgng an

annul ar ‘section’int | ece

| ongi t udi nal segji0 t b ing a
col d-drawi ng stgip? o?l% e%gtc%] %)-E’PQ?: W%% g’?ongl tuz}grf
section of a 25p t | I fter the
- col d-drawng ste;]):Go éé %Iﬁégr% %%Ptgggggh carr g’iﬁ u&é FI GURE 11

- ShOWS ~Longitu S8 _tbo bri%v}- (Fufgﬂ'l eta#&ga.eﬂg r‘ﬂgﬁbdl ng

appar at us with € axl a ne.T.ACrease

FI GURE 12 shows. gara tffl?ugggﬁ%aﬁuaé?%e%?gﬁ of the. stretch| ng and

bl owmoul di ng aB Fgure the internal vol ume of t he

| piece.of tube hpgchegn ?“Qh@%%e‘a tl%rPéf'éﬁ&iﬁal section of the
.stretchlng and blow-mouldlng appara‘tus w:.'bh the -

1nternal volume of the plece of tube subjected
. 10 %o pressure to form mouth sectlons and adaaceni
negk sectlons, . e | .
-FIGURE 6 shows a dev1ce for severlng the plece T
of tube into two separate-blank parts, _ |
;.' --FIGURE 7 shows diagrammatically apparatus _..st'.- s
15 o for the stepw1se productlon of blank parts foz'l
-.pre—mouldlngs, ' ; o
_._FIGURE 8 shows a. longltudlnal section of a
__stretchlng and blowamouldlng apparatus hav1ng a
. device for heatlng an annular sectiqn in the
20 piece of tube,
' FIGURE 9 shows a longitudlnal sectlon of a
,stretchlng and blow-mouldlng apparatus durlng a
: cold-draw;ng_stephof the p;gsg of tube,
‘FIGURE 10_$hQW§'aj1°ngitUdiQ?1.SéinOﬁ of_a_
a2 stretchingﬂand blow—moulding apparatus afterV |
“the cold-draw1ng step of the piece of tube has

been carrled out,



to form neck -secti ons adj acent to a nputh part, 10 - _FI GURE 13 shows
| ongi t udi nal sect.i on of a conpl eted tuaﬁl ar pre-noul ding whi ch has been
- produced as ill ust rat ed in, Frq@ure 5. 7ar® Fl GURE 14 hps-bows a | ongitudi nal

L R ot o AR L BB, o 357,

bl ow -_noul di ng appar at-us :-havi a fr on V\/n .tvvo se ets of

cl anpi ng devi ces AR Bl r?@lS’&ng?Ej angng:é?'éf'g'n’ 8 8P %[ttg‘bg "Each’ set
of cl anpi ng -devices 20 . ¢ es er .Cl rt 20a 2la and a

| ower elaripi'ng paft lgo‘ghezi.@n%g'qi}-, Qfg a"c?ﬁg?ﬁﬁ EN%es, the upper
cl arrpl ng part can be.noved transversely. to t he-l.ongi t udi nal .axis of. the
appar at us bet Weeri-réﬁif'%§ﬁdp05| tion and a closed position.: | n 25 t he

cl oséd -position, each set _of clanpin yi ce old tive end
of a tube 50. THIGUREsdZsshows H@j‘ 3@9&'5%“%%1&% '1 tudi nal |y
fromthe startln%iposmlon shown in F| i \}Vf S._one another t.o an

i nwar d posi tion iaf WRehstrefching an rb RY=dq é&%nﬁ?@ﬁr@?ﬁ% | ength of
the tube 50 (Figure 2) The cl.ampin devi ces can .al so, be ﬁved clsgck from

the innard positich Figurge 1duakn whiehi then Intermglsye sition,

each upper cl anpin art..is- in its aopen position.and,r ns in the o en
pp rrpthge IOp:r.ece oi‘ tube I?as een subjeete n%ofpre : .p.

~r
) to’ .Lorm neck sectlons ad;racent to a mou‘th par't

+ .10 - FIGURE 13 shQWSf.'“_a__._.longltudlnal section of a'; -
e 'comple'ted-'l':ub‘iﬂ"ar' 'p’i‘e-r_n"o“ul’ding which has been ..
produced as-illustrated in Figure 5, and

'FIGURE 14 shows a longitﬁdinal-sectionfof a .

~' completed tubular pre-moulding which. Hag™ beerr '
15 -"'produced as ‘illustrated- in- F:Lgure 12. |
| 'F:Lgures 1 “and 2 show a. ‘stretching and blow— * .=
mould.:.ng apparatus having a frame on which two
separa'te sets Qf "clamplng dev:Lces 20a and 20b and
- 212 and 21D are 1or:ated. Each set of' clamping dev:.c,es
_ 20 comprn.ses an upper clamp:.ng part 20a, 2la and a lower
*-i/f  "¢lamping part 20D, 21b} CTh both sets of clamplng
| 'dev1ces, “the upper clamping part carr be moved
transversely to 'the longltud:r.nal axis ~of the apparatus

between an Open ‘position and a’closéed pOSl“blon.',_;.'.'“-..i:IIl'f-.-_f{.‘;.;

| -'._the closed pos:Lt:Lon, ‘each set o:t' clamp:.ng dences BT



o

relatively
tube 50 is
Wth the uppe

position until

|
sérGrI}g%J dedt%?gatr?ﬁ CF‘@ %y ge?—gﬂs

the two sets of clanplng devi ces have been noved
W ds one another to the inward posij In the
et ¢l anpi ng parts assune the cl osed %

I nwar d p05|t|on t he

05|t|on and each covers a

W€ LoRoldeds - of the

-of cl anpi'ng devi ces.

t I t the two. sets
of cl anpi ng deV| %g?ﬁh{g ﬁ%ggﬁeﬁ%ﬂy ﬁn%\rlg ' ' E'%ﬁgais'%ggt ?ng posi-tion.

20

: S e f oyt N er a 21a of
the two sets o %ﬁgaﬁﬁéfﬁgﬁé ggg%?%ﬁée%?g lﬂ:Fi%FPg g ?%é%ectlve drive

mechani sm 25n ¢ 2fno thiradgh { LN nfradid mgfwegs&ﬁ A enpemeyiaghd or moving

the two sets of cl"anpi ng devices 1 ong

h | t | 22, 23
o7 ovi g Q‘lﬁo&ie“ftd;?‘?% i b 558{1?’??%33% 133

hrespect to

a5 p__r,_,_ ESTEN2 t“ﬁbfe Fromiett ¢ %ﬁ%?ﬁ% géﬂfpéié%ég L A
Consi ot ?1393?‘91%‘% at-‘rﬁn*g}g?”élméf’% Mok,

| in “h'Ch'tlﬁaﬂthgE'

of thé heatTng Jaws 15 .

~ is in 1ts open position ‘and remalns i

. 10

- position until the two sets of clampl

--wa-been moved towards one anotherwto ‘the

15

20

roug Qnﬁ{%ﬁﬁﬁ%dgoplon_
-§%6§£t§%§f | Oéécﬂounp(efr téfalﬁﬂfﬁgSBar@e ot i on

n the open
ng devices have

1nward p051t10n.

In the inward- pos;tipn, the upper clamping parts

assume the closed position and each covers a relatively

.largef1Ehgth“of;the<tﬁbe 50. Hence

a large length .

of the tube 50 1s -both surrounded by . and held by the

_sets of clamping devzces. With the upper clamplng

parts stlll in thelr closed p051t10ns

- the two sets

..,,.*- -

of clamplng dev1ces are subsequently moved back to

the. starting position..~~~

~ The. transverse movement of the upper clamplng :

parts. ZOa, 2la of +the . two sets of clamplng dev1ces is

effected by. means of a- respectlve drlve mechanlsm 25,

f;25,? In addition, .a drive mechanlsmizﬁtls_provlded_'

_Qfor“moying;the.tﬁqlgets of clamping;déyices%lcngitudin-

o

.qallyﬁand}with;fespect_to;oneganotherg;i

ihe;twq.upper

-



éffected by meansiof a drive mechani sm 33 including & reciprocable rod.

" lead 31 for supplylng energy -to the heating jaws, for exanple for supplyi
-ekectrical power, is shown i A.he. figwe0 45 A.cylindrical formn
and bl owi ng mandrel 27 is ptoyided adj oi ni ng_one he two sets of
. cl anpimg dmg@ln Tpla&-umrsn;meZinl ETrovveEs 22y BBaprosfidedrine mechani- sm
. 39 fromand to_a positi-on in-which the cylindrical part of the mandrel - -
proj ects a{ldtiews® parts, arhDpeti tireofl dwer opaptss el isde cimnpi ng

devi ces. -The mandrel pr.ojects iLnto the.sai-d opening even when the two sets
of cl anpi n%ﬁtﬁdvéssmeeand t18b rpsowt dedy fvstheofsamene bxternal’ di anet er
of the man and the 25 internal dianmeter of the tube 50 are arranged
such "~ that theA”%Mb@eﬁéﬂBbfsllﬁrbvdw fowr ofhsetrittimg Maidover, t he-
mandrel is provided with _a row of orifices 40 which comuni-cate mnth a .
cavi ty5i n tthansviggi eheoftite H@nfrem the wlamping dewicescied 5° to a
line 32 for supplying a pressure nedium A pressure mediumis also fed vi-a

lines 30a, wWikn €Re. take ddte of esRumpil gleié@ﬂces axte spwbhefrt he figure)
to the individual. drive nmechanisns 24, 2 26, 33 and 39 . 10 ~In

Figure 3, 4hgydMe ﬁefsitqforplermeeﬂlﬁgveqemm céfisistling 268 she Shown in
;helr |nmard position. I n additjon i gure 3 shows the caV|ty 42 |n the

two heating jaws 29a and 290 1s brought” into a

'oosrtlon-- in which it can heat the cen:t:ral._..__sectlons.,_;i'__,'

10 of 'the tube 50. The- motJ.on of the heat:l.ng Jaws is RN
fected by means of" a drlve mecha.m.sm 33 1nclud1ng
: .a rec1procab1e rod A lead 31’ i‘or supplylng energ,y
o to the hea't:r.ng Jaws, for example ror supply:.ng
.electr:l.cal power, is shown :m the i‘lgures. )
| 15 A cyln.ndrical form:.ng and blcwirrg mandrel 27 -
is prov1ded adjo:.ning one of 'the two- sets. of clamp:mg

devices.. Th:n.s mandrel 27 :Ls"'movable by mezns of a .

dr:.ve mechanism 29 from ‘and "’1: a posrl::.on in which -

'I:he cyllndrlcal par'b of 'l:he mandrel proaects a J::Lttle
20 | 1nto an open:.ng of the other set of clamplng dev:.c:es.
The mandrel proaects in‘to the sa:Ld opem.ng even vhen

the two sets of clamplng devices are

starting positlons S

The external dlameter the mandrel and them B

25 1nternal dlame'l:er of 'l:he tube 50 are arranged sucl:n

NPT



e el 27, a gasket 41 bet ween one end of the tube 50 and the set of
aymi ng devi ces 21a, 21b, and 15 a g_a?ﬁet_ 34 between the ot.,her end of
¥ fube 50 and the set of cl anpi ng devi Ces 20a and 20b. A gasket” 35 s

.Z??? Pt e e R
0si i on vi SRIZHESS °f45sﬁ538§%§§°§%€$i35%?%5f B Sabid! kR
cont i nbes. + SAEERR PR eagétsf ?f&ﬁﬁhg"%ﬁ?&eisﬁg‘f’%ﬁt B o i

zone 5] of he t he 50,ha been s hed.in the axi direction 5 by the
nmov ene f ﬁ% g@ﬁ(ﬁﬁ? ﬁ 3' m@?

remai nder of the tube | n_Fi entr one S en Bl ow
noul ded agai nst & t% ﬁ}l{' ‘ﬁ“‘gﬂiﬂ{ s [ iénf% fggg’of t he

S50 L2, A BT 5, SHSSNR Shol Y O 555 TR

P%Wﬂckness than the

nother . 1 osbganttise Ssn?e‘ﬁeam%%%@?ﬁm‘i%%@ 2,89 Bl g

~the pr ocess of tﬁaemgfgc%és t ree J§) W%.uaﬂ.e é}an‘%ehec N, |!tns §tart| ng
| $ 25, 26; 333nd39 L
'f s 10 -In Flgure 3,. the two sets of clamplng dev1ces
20a, 20b, 2la, 21b are shown in thelr 1nward p051t1on.
. In addztlon, Flgure 3 shows the. cav1ty 42 in ohe L
mandrel 27,-a gasket 41 between one end of the tube._h
._50 and the set of clamplng dev1oes 21a, 21b and ..;5
.15 b;a gasket 34 between the other end of the tube 50 - |
'dfand the set of clamplng devuces 20a and 20b. A
- gasket. 35 is also prov1ded between the mandrel 27

.....

'¢°and the set of clamplng devices 20a, 20b An outlet

'}valve 36 is located in the lower clamplng dev1ce 218. -/

20 {ﬂThus,-a sealed space which can be subaected to pressure,-
'through the orlflces 40 is formed around the mandrel
27 w1th1n the tube 50. et o
| Flgure 4 shows the two sets of olamplng devzces
.moved back to their starting p031tlon with the _

25 surroundEd parts of the tube 50 stlll held flrmly -

u_



position. A severing disc 58 is located in position 15 for severing the 2
tuhe 50, that is at the transition between the two noul ded nouth parts 52a 2.
and 52h. Figure 7 shows a typgngabl e 10 which is ratatabl e-about a bearing
.12. A nunber of  positions A<U%are indicatdd arouné the turntable. One
‘frane\ii with its 20 "~ “associ ated set's of ct anpi ng” devi ces, drive -
nmechani sms, byulliearckamping, desitdes), deTneeFi@unmalluatmm&h@‘bd above

7y

is located on the +turntable at eachr”position. 1n each position, the .
particul ar whekmendred 2% coditdarues dtagprogect Anto b'yhehsegi'os:vfl on 25
of mandrel, heating jaws, sets of.clanping devices and the like. = ~-23-

Figure-8 shcmamplngﬂﬂmwmees ena,h21bvendi centralheone phit iodll arl y.
suitable for cold-drawi ng-of the tube 50. An annular heating el enent 38 is
1 ocat ed betthentuhatﬁﬁ)hasSbeEnﬂstnBt@hddvdme&hei&xiaiadinmbtion

heating el enent, an annular ‘zone of 'the ¢entral section of the tubé 50 is
heat ed %o abyelth&imvem‘brerfurbhe i lamping ﬂ@vﬁmmomdhhasmmequent
cold-drawing of the tube 50. In Figure 9, the formati-on of -a 10:

central | y. | smaflderdvaill zbhickfelsss 'lﬂiamtthe wenaind er Fo@utheld:u'tbe entire
centrally located drawn zone 54 has been formed. Figures: 11.and 12 -show an
enbodi ment of thdn Flgure 5, the central zone. 51 has been blowa :

— moulded_agalnst a two-part mould_57§, 5Zgh
shaplng surface of the moald corresponds to the form
— 10 of two: mouth parts 52a, 52b, lac1ng one another, for ;”:.
h -fcontainers which are to be formed from the pre-mouldlngs
min'the process of manufacture._

Flgure 6'shows the mandrel 27 in 1ts startlng

-p051txon. A severlng dlSC 58 is 1ocated rn.p051t1onw-' <

15 for severxng the tube 50, that is a”
| between the two moulded mouth parts 52a and 52b B
| Flgure 7 shows a turntable 10 whlch is. rotatable
571;; ' about a bearlng 12 A number of p051tlons A-U are -
1nd1cated around the turntable. One frame 11 w1th 1ts

- 20 assoc1ated sets of clamplng devices, drlve mechanisms,gyf

tubular mandrel, heatlng dev1ce and the 11ke as

descrlbed above 1s located on the

pos1tlon.$ In each position, the partlcular worklng

step 1s lndlcated dlagrammatlcally by the p051tlon _J,f

-.of mandrel heating Jaws, sets of clamplng dev1ces

.and the llke. -



“Thventi on wherein a Centrally | ocated stretched zone .15 51a of, the tube
7ok i 8 formed which is longer than in the_previously described enbodi nents.
dgures 11 and 12 show. only one of t he2Bwo sets of cl anpi ng devices.

' r;f RS e, SRR O MU TR T
-Eﬁfgrbhﬁﬁ‘aﬂ@%ﬁ?eﬁ%t@%ﬁ%ﬁgﬁ "ﬁ?tiﬁo%aﬁ T Bt gl pece of Uhe
only one

) wn i,n the T e ts 0 e adjacent. 25
future'necﬁgseéﬁhﬁ1 a.oﬁnt %é?g % EQ&@- Sto be forned
fron1the ul whi ¢ |n cess o uction. A zone 56,
havi ng. t h gg"@ﬁd t?ﬁgg%FBr %ﬁ@ 'Eﬁ Qif e&iﬁ@tﬁSk c"tq'%ﬁs prefer-

abl y has dlaneter IS, at |.east three. tines the. original dianeter
of th?t uky BEGR L S%Qﬁﬁ PE%C endy @ ABR ®dings ,. the
pr e- noul di ng *shown- i n ure 3 hav been or ned %ro’ nk part as
shown in- P?gui QSCQREF eSSFi hﬁhgh Eﬁli Sr VFQg been 10

formed froma-: Rlanﬁaﬁg‘% -as.:shown |n ‘Fi gure 12 . At. one end t he .
* pre-noul di MYs® SmBeratyre. 62b - with an adj acent neck section

63a, 63b. At th ot-her end:-t‘hg pre-noul.di ngs_have a closure 61a 61b. A
t ubul-dr secti on &E?r%ﬂﬁgcgﬁ ﬁ é&QW SeSRbEeaueRt cold anng

o of the tube 50. In Figure 9, the formation of a E

L]

10 i centrally 1ocated drawn zone 53 has started, whilst in
: Figure 10 the entire centrally located drawn zone 54 }y;' kJ;
t'has been formed o " SRR

| Figures 11 and 12 show an embodiment of the B
_invention wherein a centrally 1ocated stretched ‘zone -
15 51a of the tube 50 s formed which is ldnger than.in
| the: prevnously described embodiments. Figures 11 and '
12 show only one’ of the two sets of clamping dev1ces.
.Figure 11 shows the position after draw1ng of the
xy . fube has been completed whilst Figure 12 shows the
~;20f tcentral zone 51a (Figure 11) aiter it has been blow- .-
'moulded against an outer mould‘59 The moulding - : : .
hhsuriace of the outer mould corresponds to the shape |
of two mutually faCing mouth parts (only one, 52a,'
JEEKES ¥ - shown in the figure) and parts of the adaacent '.

- 25 'future neck section 60a of the ‘containers which are



kd

5 6la, 61b- and-the neck sections. 63a 63b. Fi gures 1to 6 show m
successive steps in the formation, of a, Rﬁ moyt-di ng. according to the 4

A1

invention. Initially, a tube 50 is broUg mto the posi tion shown in
Figure 1 with the aid of the,gtlpper 28.. The - 20...t1wo sets of clanping
devi ced 20 sed B Pormelli fireth hveirpseomeudniitigs mni“bht larediih othehe drive
~ mech: -anism 24 until the two ends of the tube are in contact with the .
gaskets 34 prbdssndft progugion 28 Aszone 56, Hipingpehec amgegtdevi ces
are brought into 25 their’ closed position with #he‘aid of the drive -
- 25- -ﬁEChandﬂaﬁﬁteﬁ6inh¢hEUMmuiﬁédlﬂgtﬁmeﬂnedkﬂdeatlbnsh|pneﬁene and at
- the sanme tine being.enclosed over a relatively.large part. This situation
i s shown inglgtineas. a dhemetulr evh20hi $st ladn Iwpet! - thrben times htheube 50.
Al ternatively, the mandrel 27 may be inserted. wi'thin the tube durlng t he
pr ecedi g sbqg_%inHIEndihnetbdre o5 tﬁzantaﬁeand t.he“mandr el in position
as shown in Figure 3, the heating |aws 29 are positioned around t he
central section (Flgdﬂpesung ahd 11Eﬂ§haw ‘compliateddtiibulllag pareddng | aws
for such a period as is necessary to heat the material in the central o
section of mpRilidligsép theepre-aicuEdbegoshoie HmsEigusesid davenger ature
-‘Tg. The drive elenent 24 then noves the two sets of- clanping_ devices awa)
15 from Olb‘ee@fl%dlﬁﬁedaﬁéotd‘lfa ndrile pafet e s!fomeanF&gtzur& 5

‘and. the pre—mouldlng shown in Flgure 1ls= ‘having beenm

* 10 :formed from a blank p,art ‘as shown in Frgure 12. At

one end, the pre-mous_ldings have a mouth part 62a, '. 62_'9

with an adjacent ne'ék '.seétion63‘a, 63b. ‘At the 'o'ther.'
“'x'end the pre-—mouldlngs have a closure 61a, 61b. A

--tubular sectlon 6&a, 64‘0 can be seen between the” closure

C e el

15 ',"61a, 61b and the neck sections 6%, _63b
| Figures: 1 to 6 stow sﬁccessxve' steps ‘in the '~
_ Tformatlon of a pre-moulding accordlng to “the invent:.on.'.- ’
:""'.Inlt:rally,' a tube 50 is: brought into the pos:.t:.on
shown in Flgure 1 with the aid of the gripper 28. The -
2(5_ .‘two sets of clamping devices 20 and 21 are shifted
towards one another wlth ‘the aid of the drive mech-
anism 24 untll the two ends ‘of the tube are in” contact,

. with the gaskets 34 and 41 and the grlpper 287¥s: |

removed Th:e upper clamping dev:.ces are brought mto

. 25 their closed pos:.t:.on with the aid of the drive



ktjhus stretched, with sinultaneous thinning of the tube wall. The =
\J' ¢t thed central section of the tube is §5omn in Figure 4. Preferably,
‘central. section is stretched by at Tefst "a factor of 3, and the 20

d thi.ck h b
fgééfsgof”aénﬁhaaﬁ“%ﬂnguﬁﬁm?%et%ﬁ?.” B LR LTS B
. t.h f_t tub th th t hed d
T o, R R S e R O RS
di t th t t t th
damie 9gear&;ﬁ%a€axaiyh3%%%g%“ S8 el s

EF?SLSPZpi IpoFditm A 'i m%‘ﬁ%%f"éﬁﬁ%ﬁ%e&%‘&% L%ﬁ#‘%ﬁ;n i&f’
On
coﬁlt”aéfa”%ﬁ ¢ Feite 0 A T ey t*%%éﬁiﬁsaeﬁ%aa%#té?. \ %Ihe' fube s
fotracti onLBee mqﬁgﬁﬁ“{ﬁ '- %tﬂ%nfw%‘é‘s&ér e il SERESU |
opened an sev di s¢ 28_divid be at.t transiti on between
the two fu FtdS ?%Q?Rﬁ a t%ﬁb %f 161 &tk parts.which

are 15 cl os at one d by .r eshapi nd . are rodeed W th € FGQUISItel "
cl osi ng- su??ﬁggé% Q%es PHE: %a'hlté‘rg % % l'PeatJ.ng JaWS éB . o

p051tioned around the central sectlon of the tube. )
h" 10 -Energy is supplied to.the heatlng Jaws for such a o
' period as 1s necessary to heat the materlal in the p | o/
central section of the tube to a temperature below .
the glass transltlon temperature Tg The drlve element
" 24 then moves the two sets of clamplng devices away i f’
15- from one another, and the .central" sectlon of ‘the tube |
o is thus stretched with.51multaneous thlnning of the
:tubetwall,.-The,stretched central sectlon of the tube
is shown :in. Figure h : Preferably, the central sectlon
‘4s stretched by. at least a factor of 3, and the . %
20 corresponding reduction in wall thlckness is thus and |
B a2lso amounts by at least a factor of 3. Durlng the_ N .
- entire draw1ng‘step, the mandrel 27 remalns w1th1n d
- the interlor of the tube, withln the stretched zone,

'.and thls prevents the stretched zone from assumlng

725  an undes;rably small dlameter.pii



réworking. In-this way, a tubular pre-noulding as shown in Eigure 13 is
obt ai ned. Apparatus for closi.ng one end, and for 20 perform ng any
-reworking of the mouth part fch may beaﬁacessary J.$wnot shown in the
drawi.ngs as conventi onal at us known i.n the argigan .be used. Normally,
closing is effect E@ebysembegngpane meirthin| the infettionrofothene tube to a
tenperature above 25 t he.:gl ass. transition tenperature.Tg,. after which the
-27- ‘end i's tubeeds themn subiectededio @regaure, and ithetmatienial -
spherical shell which conpresses the soft material and c|oses the end
" Subsequent | yint khegconnaspengdings seetion of atkepiuhe 11snsypanden
renoves the two bl ank parts.from’the.apparatus .after the two sets of o
-cl anpi ng devasdilhite madlemseontastomi-houthienguterTmoykdcEys dddxri bed
above can then be repeated.. Preferably, the process described above i's.10
carri ed Sut thiagstbp,ag‘pmgmsmou&mparw gané parts pdsiadyacentanedie s
fed to the tiwo.sets of clanpi.ng devices, in position B the two sets of
cl anpi ng devseetions dowdiwo dobauk partscornectied do (RE nandthiest's
- simul taneously i-ntroduced. .15 into the tube. In positions.Cto E the
central zoneabé shepedodd giretpre-monlidingsati 6y mmm‘h wittht er'r upt ed
at p05|t|on F. In positions Gto H,. -

the surfaces of the outer mould the materaal in the

_
tube lS cooled S0 that :Lt becomes dlmen51onally

: 10 .stable. .Wi_th s:.mu]_.tanequs_. retrac tion o:E “the mandr'el
27 into its'""sta'r""ti'ng position', th’é-autér“ mould is
- opened and a sever:.ng dlsc 28 divides the tube at -
‘the transit:.on between the two future mouth parts.
Thls produces two separate blank parts—whlch are’ . -
15 closed at’ one end.by reshaping and are: prov1ded with |
 the requlsite closing surfaces at the other end by S
reworklng'-"In=this way;"a tubular“pre—mouldlng as |
shown in Figire 13 is’ obtained | |
Apparatus “For clos:Lng one ‘end, and for

#1200 - performng any reWork:Lng of the mouth par't which
\/ - may be necessary is not shown in “the drawmgs as

conventlonal apparatus known in’ the art can be used.
' Normally, clos:n.ng is effected by heating the material
- o at the one end of the tube to a temperature above "

25 the glass trans:.tlon temperature Tg, ai‘ter which the




the central sections of the tube are stretched. In- p05|t|on L the outer

“po, s nove into the notil ding 20 - Epition and in p05|t|on J the interior’
:‘ahe tube is subjected to pressure and is formed to give the future mouth -,

0 en,

S i 1end; AR Eh et é.igrr@%fdrfd‘?n%g&%?%eﬁ ?étsta??f'ngszy
L et A i
]E)?Lgls ?(r)(ranflﬂlﬁ%??gg’:?o arﬁ%D\ABibi%g @é el?aéppgg“yrél%h&tig thﬁg@é obtain their
mout h part% 1%83 ?séjn%gigaalq: Oﬁeﬁ#o@}%*t E’%’g@%.ﬁon u[)geggem?y, |
L i ot 0 S
o zgzoify, : pﬁrﬁ%ﬂf LA o eﬁfé‘ggfe ;
devi ces foRT Erwgdifihﬁg éﬁ@ﬁﬂiggiegﬁéa% %41 g‘prOV|ded

I ndependent |y of the pparat us of F| gure 7 or they can form part of this
apparatusnbe repeate éi _ REE .

,Preierab_lyr--.’_che p_._roc_e_ss des_c_ra.b_e_d above 1is - - u

* 1C carried out using.the. apparatus shown in Figure 7;ﬂ;:f
‘In position A;ta_tube is fed to:the two.setsfot'flfo;rm;. | \/:
clamping devices, in position B the two sets of 13 -
-clamplng dev1ces are moved towards one another,f;

15 1nto the tube._ In p051tlons C to E the central zone
| of the ‘tube 1s heated and the heating process is
. 1nterrupted at pos1tion F. ‘In p051tions G to H N
- the central sections of the tube are stretched. o
In position I the outer moulds move lnto the mouldlng
20 .p051t10n and 1n p051t10n J the 1nterlor of the tube,;s
subaected to pressure and is, formed to glve the | ;)
:future mouth parts w1th the adJacent neck sectlans.  |
In posztlon K _the outer moulds open, whllst in~ o
position; L the mandrel is retracted 1nto 1ts startlng

25wf position. Posltlon M 1s a coollng p051tlon for



e -::-r_r.'a;_.f

I'm“the latter-.case, the apparatus must. -be . ;20 provided with a further.

of. poesitions. During col d-draw ng of "Ehe, Central zone of the tube, the
“ material is heated before t he: gramnng Stgﬁ With the aid of an annul ar
heatlng el ement 38 (Figure 87 “gver an-annul ar zonesmg hin the central 25
secti Tetebiddsing ctheeforms off dhe abuheaprangkternativelito heat the -
'central section as far as ong:. of the sets of clanping devices..  To. control
the directiba ef mmemuitdm,ngfhiﬂestl b moisdtion Nikhen ‘e ng: t he
‘material is normally cooled i medi ately. 5. nextgﬁoathe Jeated annulus in
't hat d|rectiansewanﬁiﬁintol§anb&ﬁmkinﬁﬁﬁstheln<ﬂ9%&¥$9§h§hld not -
propagate. In-the enbodi ments-in whi.ch the . entire -matgerial of the.tube is

to be drawithet twion fukureomeuth prtasarehbeaded dar coeVPEEINE obt ai ned
by the cooled jaws. 10 .-1n ot her enbodi nents, annular  cooling devices are
used Wﬁ(ﬂ11fnapprmpqia¢earendrmhqyupbfainnﬁhm@r(ﬁﬁﬁ%%pﬁﬁaﬂhg to the
arrangenent: :of -t he -heat.i ng* devi ce-.38. -On warm drawi ng of. the central zone
of the1nﬂxnn1§osm&i9nﬁPsevEnapoﬁmﬁﬂQn Ratth@ dexiiors EO¥ used in
certain enbodinent's in order.to;-produce the.. desired tenperature profile in
“the cent ralreworko.mg dthe heouthepaths hiavie basumed agriInthedd annul ar
heatlng el ements may conprise zenes.-of.-elevated- tenperature 3

: starting p051tion, and subsequently, in p051tion S,

RN

the blank parts have been ‘shifted in the direction o

* 10 towards one another in order to enable the gripper _
to engage.in pos1tion T and to enable “the clamping i
f dev1ces to open in Dosition U so ‘that the mouldings
formed can’ ‘be removed from the apparatus shown in
| J_Figure 7. Advantageously, the gripper dev1ce here
15:fftransfers the blanks to deVices for c1051ng one of |

Tﬂthis a@paratus.;“f'u
In the latter case, the'apparatus ‘must be N

be;,prov1ded w1th a further number of positions. :

o During cold-draw1ng of the c ff“fi:zone of the-

.tube, the m' ”rial is heated before ‘the drawing
.'step w1th the aid of an annular heating element 38
'f~(Figure 8) over an annular zone within the central b

25 section. This heating element is preférably arranged

(TSP



\in the'heafingajams 29. On col d-draw ng of the material .in the central ' *
on of the tube, flow of the materd gigsets in first in the annular zone
\\Ch has been heated by the annular heating element 38. On further )

(£t chi ng €8 heglt tie ceahtahlzeeetifon hest ghe, ddconé ogfzone of the-
material is dlsplaced'ln the direction-of the other set of clanping \o/
devices, segh&i gete %i{Sdn,éxbﬁingaﬁfeﬁfimrfei‘boﬁo@ftﬁé@. shecldireetioP. 2
central drawn zone has-:foried, -Uhe ‘appearance of which is 5- -shown in y
Figure 10. ofndgebd=detndrit, dhbengeriHedl fZoRewAdTH GdE8deACYHH Owards a
-redgctlon,of theslnternaT;ﬁmaneter-of~¢heuuubef.as Iong.as.stretchlngf!s o
limted to obawing,’ 3O mAteBiall A d Hi&r@ajpmglwalé& ibRedrBipn. it is
thus not necessary to cause.the™10: ; mandrel 27 to.assume its position in
the tube beigxe thetded Ipdabédchhhuins R thaguadTrddtidnsAoW i ch

‘enbodi-frent of the invention inwhich the stretched central zone 5l1a has a

greater |engghiEhapti dirpent Al i £ibed.
Gpeaver Tengehyshanivenddi IROURNAIGY bbep! SHeAId et propgatpied
- adj acent negk £RE! bibHEferdt§ 01 hOWHGh I thadéhth o atdp1E0 dpture mouth

parts, these neck seCtlohﬁfberng.glyenfa greater . di-aneter than.that of the
actual mout§pPatine Als HH et aBtwn dtwdds ehabhi?Setsood | wrkhe

bt

future neck section to e shaped.to:such an extentzthat- the great est rise
In diameterthé requirew cooling is obtained by the cooled jaws.

.
. 10 In other embodiments, annular cooling devices are
used which, :anrJ.nc:Lple, éfe arranged:.n amanner Y
.. cbrresponding “to the arra.ngementof the he_atihg‘ R N
. On warm-drawing of the "6,enti"a,i' zone Qf'fhe | tube
15 one or seversl snmiler leating elements are used in

s RN T B

certainjembéq;géﬁts"_in_b}dgr to produce the desired
'_._;te;ilp_e_;étqre pro:t‘:.le :Ln ‘tl'll_'le centralsectlon of the” :
tube- beforethelatter J.sdrawn | The annular he_é‘cins- | :
elements mey coiprise zones of slevated tempevature \J
- .0n cold-drawing of the material in the cenmtral
- :secfibn of 'bhetube, fiq_iv;_ o_f "_'Ehe mater:.alsets in L
firs_t in ._'b_he'_' annularzonewhlch h‘la._s been ﬁeated by |
“the smnuler hesting element 38. On further stretching

25  of the central zone of the tube, the flow zone of




at | east 3-fold. .This has" the advant age that .a reI atively dinensionally
st-abl ‘e* neck section is forneg: Wm chi du.rlgm _the subseguent heating in -
conjunction 25 with the shapl ‘ng of the renmaining? paﬁt of the container,

i chves o dm?‘ﬁc?#%t L8R epTAsEt o Ve BRE A Re il ecgﬁ“LS' "
he bl anic Loy Fald: g8 %ﬁ%&@?ﬁﬁﬁﬁ#@%%éﬁhgié?*?ﬁ%piéptﬁbi&da‘?h a
Bt ﬁé?e?segfﬂét‘e§5sﬁ%4tf%ﬁ P8 P ARk e b, FenbRR i, " °”e_
ormed ai ¢ rerEVan2BER, ﬁ?%%ttégﬂeslne% Rty a'ﬁ%&%ﬂ@&? e L0
e g A A
“heating el erf%?l?e ul%ﬁ@ Sgstt J%ﬁﬁ%ﬁg \ﬂa"‘ée.éﬁﬁrg‘x#g%?%d
revol ve abot eeﬂ%)é' ”%e‘io%@ﬂet yguebg??h' Pﬂe%ﬁ%ﬁ?s%ﬁ&é&?“ﬁ% 0 of
E@i???ohstﬁ%%?avt AR phrE ot i GlobRiaER dF el -

.1nven'tlon, ‘it is thus not: necessary to cause- the "

.- 10._:__ mandr..'el_l 27 to assume its pos:.t:r.on“ imr-the tube before

— '_'theha"c"tt:tal' fst*e‘t’dhing "stepj' ~ F1gure~s__,_‘11-12 “show an .
" * a embodlmen't of the J.nvent::.on in“which the: stretched
central zone 51a has 2 grea‘ter length than” in 'the |

embod:.men‘ts of the 1nven‘tlon 50" far- descrlbed -When ';- .
. _,15. --'t:he 1nterlor ofe the tube»:.s subjected 'towps'essure, |

-'-'parts of adJacent neck secta.ons are a.hsofﬁomed -in
addition to. ‘L‘he wtwo future mou‘t:h parts, these neek

sections 'being vgiven a greater d:.ameter than: thai: o:E‘

the actual mouth part. At thls: -s-tage, it is_..prefera'ble
20 " to allow the:future neck sectlon to be shaped to -
| \/ o -such an ‘extent that +the- greatest rise in . dlameter is '

at least 3-fold._t Th:ts haa the advan‘,tage--that; a

relatively dimensn.onally stable neck sect:.v,on' 1s i‘ormed
which, during the subsequen'l: heat:.ng in conjunct:.on PR

25 with the shaping of 'the rema.mlng part of the conta:.ner,



hﬁ%‘-t >d after the drawing step to a. ter’gfrature above the glass transition’
t'emperature Tg, aft'er which the 25 T fture nmouth part and parts of the

fdcent, neck section r e shaped. t ubul ar_ presmoul ding_of thernoplastic -

“material$ sagése%%‘eoo%ﬂa d‘l°a|£reﬂt°?i q}fﬁﬁrﬁ \§ c%??gﬁrﬂfm%018904 from. |
whi ch the_ present applic¢ation lelde roces ' :

manuf acﬂﬁlﬁlgpfﬁb’m%&é-}ﬁgmﬁ %m%%ggﬂ% %aP% %rel n one
-or nore zones of a tube of tg;rnopla %gc faterial are str tched | t he

axi al -dpaxeishlyo shawReln %ﬂ%ﬁna Sannpes Sefn ot af 1§UTRe 5‘r each
zone and orient the nateri al substantlally |n the_axi al “di'rection, the
material in tE8 @%@WY@n@Q@ﬁbﬁté@%o it tbﬁﬁehﬁ%ﬁeeﬁé\?éuiﬂﬁ gl ass
transition tenperature and i s expanded-in the radial direction of the tube
unt$1 i howkteecblexnt partsare formed d¥uspverdng o6t GAWR and an
adj acent neck.seéction are shaped, t'he material -of the nouth part and neck
‘sect i on ardnshaped dotbed b&lmvatpgeg?lemdrambp@memtnpiraxhee and an
end of the tube spaced fromthé nouth part is closed. 15 2. = A process as

~ clai medinvétition], seweringodf theebleaik zpartsf firemtobe is stretched
~and during the radial expansion of ‘the material of the central zone two

mout h paricthepaied dffeogednavitiot bhe anaisdaﬁpenet agetherewith a
- respective adj acent neck section, “and -
o severing discs which revolve under pressure about . u
1.0 the c:.rcumferenta.al surface of the tube formed at the |
transit:.on between the two future ‘mouth parts. o u
In the processes descrlbed above, . heatlng of | .
the central section. of , the tube is effected by heat:mg
| ‘Jaws. ~To ¢btain the most uniform. heatlng of . the" ..
15 materlal poss:.ble, the tube should preferably rotate
'_ relatlve to the heatlng element . To make this poss;ble,-

the clamp:.ng devices are modlfied if- appropriate

hav:.ng cone—type bearings or- hav:.ng heating jaws

| “whiéeh- revolve about: the tube.. - G e ~
20 . In the case where the central sectlon of the
tube is:drawn at’ an inltlel temperature which- is below | u

_the. glass transltl-on-temperature Tg, the material is

.heated after the draw:.ng step to a temperature. above

.the glass trans:.tion temperature Tg, after wha.ch the
25 future mouth part and parts of the adaacent neck

~.sections are sheped. P
A tubular pre-—moula:.ng of uhermoplastlc material

is described and claimed in copending _agpllcatlon ,No.

- 8018904 from which the present application is divided.



tranS|t|on tenperature the to! ‘mout’h parts are” Severed to thereby formtwo
pre- moll di ngs. 3. Aprocess-as.clained in Caim1.or 2, wherein the or

- each (zone of the tube is stretched tgpreduce the thi ckness of the mat erial
by a Tactor of at least 3. 4. A.process as clained in any of Caims 1to
3, 5 wherein the shaped. mout part. s subsequent |y reheated and reworked.
5. A procegCLARMS! ai ned i i"“ahy preceding claim gherei it the material in ~
the or each™zone of the tube . is heated to a terrperat ure above the gl ass
transition 10 tenperature before the material “i's stretched’in the:- axi al
direction of4theAtpboceSs of pamefacturihg tebulampresméadidingsto 4,
wherein the material in the or each zgne of the tube is heated to a -

t enper at ur e gbotlgetopbstdct matertiah, Isheesjier ane obaiore Zonemteri al
I's stretched, and stretching of t.he materlal Jn the axial direction of the
tube and radigila ewaasoﬂntheenmﬁmcanatemam anehsstetahled in

si mul taneously. 7. - A process as clainmed in any of Clains | .to 4, 20

wher ei n t he 47R$ exkbali Airbetdoncanh redacof thee thilvkrnieshieofedhen a-
tenperature above the glrass transition tenperature, and radi al expan5| on of
{he nateyi almaiseﬁallefedhbeb@f eadhe zEher aal orismietthednartertimlaxi-al -

d\/ectlon

20 wherein after the material has cool ed to a tenperature bel ow the gI ass @

Rl

substantlally in the axial d:l.rectlon, the mate‘r:.al in

the- -or each zone is heaced to a temperature above the

\/ g" ass transitlon temperature and 1s expanded in the rad:.al

) direction of the tube until it makes contact w:l.th mould

10 walls such that a mouth part and an adaacent neck sect:.on

are shaped the materlal of the mouth part and' neck .'

sectlon then be:l.ng cooled below the glass trans:.t:non— |

temperature, and an end of the tube ‘spaced fr “the

_mouth part is closed_.

15 2. A process' as claimed in Claim 1, wherein only a

central zone. of the tube is stretchad and dur:nng the
rad:Lal expansion of the materlal of the central zone
~ L two:mouth parts_,._locat_ed fac::.ng one another are shaped

together: with a reSpecti\'re»éadjac'ent* neck section, and .

20 whereln a:fter the materlal has cooled to a temperature
below the glass trans:.tlon temperature the two ‘mouth :
parts are severed to thereby form two pre-mouldlngs.



\&Q A process as clained in any of Gaims | to 4, mherern the materi al

n or each zone of the tube is, before stretchrng at an initial
,erature.uhrch S substantra&hy bel ow the glass transition tenperature

of 5 the material, and on stretching the naterial is caused to flow, at -

| east in an annular zone which .is displaced in the axial direction of thews

E;?ZLY“J hbé' ”“AAtangggll é%siﬁ%#r@%@{go&&?%%' vsrrﬂ?% *ﬁ%%eeéiﬁ%:%achézone.
gnytlofe E“aen?a'ﬁbt'@ﬁemﬁféﬁ#°?¢r”ée 8B % & thorpine: %n‘é"g‘? rore
) acent nries8, 89 Hhe il T Y 8 ?Xﬁaeceo&ﬁé gathi‘%sa Betretching

- of the materi al romrstarts in the material in the section or sections of

'aevmedtema ature, races clai , erein the -

 Cemper atufts oA (RO BFSEa@ﬁ gﬂmeﬁ&ssﬁt ¥ K Séanr 25 Sper at ur e of
‘the a ace t nBIer r oces as_clained,in any
of C'af ms VASTFHR, eﬁé £R @“B‘}. ﬂ}‘}'of‘ré 5‘?‘1}:{ 1Xa§'ek’r?@% nor e

annul ar sectj ons mh¥ a are subjected to an external pressure such that
during t h&kiLFYeEEEEechi ng of 25 the. naterral flomrstarts in the section
‘or sections subjected to- pressure ' - '

5§ A process as clalmed 1n any precedlng clalm,.-
* - whereln the materlal in the or each zone of the tube
:1s heated to a temperature above the glass tran51tlonr@y;mﬁmhﬂ
'10—temperature before the materlal is stretched in the . ”
. axial direction of the tube.

6. A process as-ciaimed in any of Claims 1 to L,

wherein the materlal 1n the or each zone of the tube .

is heated to a temperature above the glass tran51tlon
15 temperature before the materlal is stretohed, and

stretchlng of the material in the ax1al dlrectlon

of the tube and radlal expan51on thereof are carried

out substantially 51mu1taneously.

7. A process as claimed in any of . Clalms 4 to 4,

20 whereln the materlal in the or each zone of the tube
_1s heated. to a temperature above the glass trans1tlon
‘temperature, and radlal expansion of the mater1a1 ds

~initiated before the materlal 1s stretched in the axial -

direction.



. 3B .?

~direqgtion of the tube 5 by a factor of nore than 2. 14. A process as
is a

- MS 13. ‘A process, as clalrredln any of Cainms 1 to 12,
wher ei 1l during the radial expansi-th:of “the” naterlal in the or each zone
néck sections are forned which are §ﬁretched i'n the circunferential

claingd in any-of Claims 1 to 13, whereih the thernoplastic materi al

pol yester oB.a polprocess as cAapnmdasm amy| af n€daimsChito 14,

- 1.0 thernoplastic material: i%3hosen from pol yet hyl:gne t er epht’ haI ate,
pol yhexanet hjzﬂemoe.mdtlparmdterma&ydmplﬁieaodmneaphl pbRec o hthertubebdsgni de,
pol yet hyl ene -2, 6- and 1,5- napthal ate, pol ytetranethyl ene

1, 2-di hydrobptfmze)zﬂ'la'ethchl:ngol @rite s dinjai’aﬂ. etempererturte | witbcheiByl ene 15

"isophthal ate or other simlar polyneric plastices. 16. Apparatusfor

- manuf act ur i sybistianEiralily- beliow the @.amrmmaxtnomwemperaturemf

process. of Claim1, conprising.first and second cl anpi ng devi ces for

hol di ng marthmheabéni&].pfanﬂeonopmbohm ethel naterieinebascadsedr |

novi ng sai d cl anpi ng devices towards and away -from each other for

stretchi ng toe flowyret Zbeastoint ba ammliar t benexwhll ci ris:tdmplacedduce "

the thickness of the material” of the-or each-zone-and orient. the. .
mat eri al ' subnt Zhiel @xtial ndihectionl odl rbi ittube mebth samulctanegushe
rr..et/eri al .25 of ‘the ‘or each zone ta.:a tenperature above the gl ass.

substantlal reduct:Lon in the thJ.ckness oi‘ the materlal;'

each zone of the tube lS 1mt1a11y at room - temperature.

10.. A process as c_laimedl in any of Claims_ 1 to__9-_‘,_- '

"wherein the or each zone of the. tube has one or. m'o're
~annu1ar sections in wh:Lch the temperature exceeds the .

: temperature of the adaacent mat,erla_'l:~by .39 - 20°C, such

that during the axlal stretchlng of the mater::.al flow
starts :Ln the materlal in the sect:Lon or sections of

elevated temperature .

._. ..:q

" 11. A process” as clalmed in Clainm 10, whereln the. .

w
. 10
15
i~
-

- 20

"temperature of the or each -anmul ar: sectlon exceeds. the

temperature of the: ad;jacent material by 10 to 15°C

S

_|'12 A process as clalmed :Ln any of Cla:Lms 1 to 11,

_where:t.n the or each zone oi‘ the tube has one or more

'-f-_25

annular sectlons th.ch are sub,Jected to an external

pressure, such that dur:.ng the ax:.al stretchlng of
the material flow starts in the sect:.on or sectlons

subaected to pressure.

wher ei n t_he

- 9. A process as cla:.med in Cla::.m 8, whereln the or .



nmoul d for arrangenent around the tube, said nould having noul d
Wﬂb ces shaped to produce a nouth ?ﬁrt and an adjacent neck section in the
t/5 of the tube brought into contiact therew th, and neans for closing
t he”end of the tube spaced fromt.he nouth part. 17. Apparatus as cl ai

in daim 36, fu thesce88PaisSiclaimaNsin cangevdr Claine 1otgedput h part
fron1adjacent 10 material on the side thereof rempte fromthe associ ated

neck sectiypereith dirpDhgcthe adinlufeghansionaofutiermaterdall dimg of
t hernopl astic materi al substantlally as herei-nbeforie described with

ref erencethe idie sucloneens peclk aecigiondSaie. foMmed aluschomremnuf act uri ng
t ubul ar pre-noul di ngs of thernoplastic nmaterial substantially as

her ei nbef gteedrigd b thehcitctmierenti ahddasedcticn tafethen thitlgir es | to

12 of the acconpanying drawi'ngs. The text of the speC|f|cat|on has been

reprofucedyby FEyimepyf ngoiree tha iZzant s ori gi:nal .t ypescri pt-. St may
contai,n a few amendnents which are difficult to- read The origina

typescript containing thesg amendments may be inspected on the prenises of .
t he Patenﬂthfm@process as’ claimed in any of Claims 1 to 13,,

wherein the thermoplastic material is a polyester or a :

polyamide

15. A process as claimed in Claim 14 wherein the _
10 thermoplastic material is chosen from polyethylene A
| terephthalate, polyhexamethvlene-adipamide, polycaprclactam,
polyhexamethylene-sebacamide, polyethylene 2 6—- and-i 5-
napthalate, polytetramethylene A, 2—dihydr01ybenzoate
and copolymers of ethylen.fterephthalate, ethylene -

15 -isophthalate or other Similar polymeric plastics.

16. Apparatus for manufacturing tubular pre-mouldings
of thermoplastic material by the process of Claim 1,

compriSing first and second clamping deVices for holding

”'36x”ran5|t|on tenperature, a blowi ng mandrel for insertion within, the tube”’

e
%

'parts of a tube of thermoplastic material, drive means ),

;720 for mQVing said clamping deVices towards and away from
each other for stretching one or more zones of the tube
1.in the aXial direction to reduce the thickness of the material
.of the or each zone and orient the material substantially
in the axial direction, means for heat ng the material

25 of the or each zone to a temperature above the glass



10

15

transition tempef&%ure, a blow1ng mah*”

3 R
o 2

within the tube and a mould for arrangement around the
tube, said mould having mould surfaces shaped to produce.
a mouth part and an adjacent neck sectioh in the part

of the tube brought into contact therewith, and means
for.closing the end of the tube spaced from the

mouth part. B

17. Apparatus as claimed in Claim 16, furthér comprising

means for severing the_formed mdgfh part from'adjaqent

material on the side thereof remote from the associated

neck section.

18. A process'of manufacturing a tubular pre-moulding
of thermoplastic materlal substantlally as hereinbefore

descrlbed w1th reference to the accompanying draw1ngs.

19. Appéfatus for manufacturing tubular pre-mouldings
of thermoplastic material substantially as hereinbefore

descrlbed with reference to and as 111ustrated in Figures

1 to 12 of the accompanylng draw1ngs.

The text of the specif:lcat:lon has been reproduoed by photocopying the applicanta original
typescript. It may contain s few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office



