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~1- .. ‘ é067952 METHOD AND APPARATUS FOR MOULDI NG AN
ARTI CLE FROM A PARI SON OF PLASTI CS MATERI AL The present invention relates
0. a met hod and apparatus for noulding an article froma parison of 5

plastics material, preferably t hernopl aptics naterial. Wien noul d
articles fromparisons of plastics material, there may be probl e20%7952

achi eving the desirggpyep’ aND g@mﬂgg gﬁ UpbeNG Aljeaettrents of the re-
_foqﬂlng.ls snal | by rROMPA FARISUN DR IcshmakrRrsarl0 of the parison
For~exanple, if theTTe-Tormng rs acneved Dy applyrng a arrrerence in-

pressure to the wal fhef pregedd ifsnfentiontyelataecessar tethodsend very
| arge difference in pressure, particularly in the case of parisons nade

from plastics apparagsuswiorhmowd dirigeadty dxctichei endrda parisbh ©f s the

case, if, for exanple, it is required to produce annul ar protruberances in :

a tube-sifaped plastioswheterdidlsr grefqrablynthesmbéphakityclematerifadr.ned
into. the desired article the annul ar protruberances constitute a "neck
support” ring or a Whehf mouiddomg ariticles afPém pavisbas. offnpldEsbics
.applications where the extent of the re- formng is great by conparison
with the wal | materheds Fheénsamsy bearpnoblenseinaachbevingsithes desigrad
whi ch has not been oriented, existing nmethods enable re-formng to 25
take place w tRerfermingoprtr dhe ipastisamaihene f the cagdenitn ofr ne-

However, if the re-formng involves extensive stretching of the material,
then the wal | -farRkREsdsm@pall by comparison with the wall thickness

©

10  of the parison. For example, if the re-forming is achieved

by applying a difference in pressure to the wall of the

parison, it may be necessary to use a very large difference

in.pressure, particularly in the case of parisons méde
from plaétics material which has élready been oriented.

15 This is the case, ‘if, for example,-it is'requ;fed to
.producé annular protruberances in é.tﬁbé-shaped pafison
where after the ﬁarison has finally been re-formed into .

f the desiréd article the annular protrﬁberances constitute
a "pedk support“ ring or al"pilfér proof" ring in a
20 Dbottle. o I
In other applications where the extent of the re-
forming.isﬂgreét by @oqparisoh with the wall thickness and
particularly in the case of plastiés material which has
not been oriented, existing methdds enable re4forming to

25 take place with the.use'df relétivély_smali differences

in pressure. Hoﬁever; if the re?formiﬁg involves extensive

~ stretching of the material, then the wall thickness may



<2< occasional ly be reduced to such an extent that the strength or the
hmensi onal stability of the noulded article is put at risk. The only
tion to this problemw th existing methods has been the use of a base 5
‘erial of adequate thickness. Wen. qlding a bottle, the requirenent

exists to produce a neck incorporating a pilfer proof " ring and/ or a "neck
ssupport” ring and in certain applications the “neck support” ring is so
shaped that it also forms.a 10 gripping ring. Che of the pur poses of the

gri ppi ng “dw?ééi ﬂﬁg ?%r PR ttd %u&ﬁeaﬂagg-téﬁtt hftat ?Hes easi er tov |

hold the b I nstance when 1t el ng -opene In order to

meet this. rﬁtbéﬁgﬂﬁnbrt%ﬁegﬁﬂﬁ@ﬁﬁidnép seapflity difawBlecmodlided i s )
consi derably greater than the diameter of the netk at the point of the neck

at which thergf¢Dei D8 Hlakd aits rlicgat edthe AsWliyi 963litieat tos thdgpciated with
“the dinensions of the gripping ring because. 1t increases the total anount
of materi alpreflénedith emilstitpe methodd diadObeenxithei ngeneithard bage used.
This is due to the over- dinensioning of the neck.which is necessary in
order So prmateriabeofr adequate rthivknesslequate strength, for exanple when
~ pressurized liquids such as carbonated drinks are being stored. As a rule
the gripping rirghehsmobdding %botﬁibbslthelpequigememtale:ﬁJaT@s&mn due to

t he nmoul di ng probl ens indicated above.
produce a neck incorporating a "pilfer proof“ ring and/or

-

- a "neck support" ring and in certain applications the
"neck support" ring is so shaped that it also forms a
10 gripping ring.- '
o One of the purposes of the gripping ring lS to act
as a support for the hand so that 1t is eaSier to hold the
- bottle firmly, for instance when it is being opened. 1In
order to meet this requirement the gripping ring has a
15 diameter which is considerably greater than the diameter
of the neck at the point of the neck at ‘which the gripping
ring is located. Additional cost is associated with the
dimensions of the gripping ring hecause it increases the
| totai_anonnt of naterial'required to mould the neck when_
20 exiSting methods are used. -This is due to the over-
dimensioning of the neck which is necessary in order to
provide the'gripping'ring'with'adequate'strength; for
example when pressurized 1iquids such as carbonated drinks
- are being stored. As a rule the gripping ring also has an
25 undesirably large axial dimens1on due to the moulding

problems indicated above.



Dne additional requirement for the rings described above is that they

_shoul d exhi bi t di nensi onal stability even when heated to rel atively high
{enperatures, for exanple sothat filled containers may be stored at high 5
tenperatures and so that cont ai ners ?ay be cl eaned before re-use, ‘etc. It
is difficult to achieve this by exisfing methods Wit hout treating the
material in sych a way that its visual appearance changes in an undesirable
mapner, for exanple by becom ng opaque, whilst the material in 10 the

remdi nder of the kgt Ut | Sad SERLAE CLBALPBRCKIAIRAAEN £ R)Es WEEriDed -

di sadvant age of existing in the case of coloured material
those parts @bd#&Eiﬁnﬁﬂétmﬁﬁé? ERBGRd! 8xMAid Idmdrkidital Nsc&pLIStHf the
[

material are either darker or ghter than the remai nder of the 15 ottle

dependi ng on g4kt hefen Nes&téd B6CHETABLVRLYOhigH SBuidratwieshefopt eri al .

According to the present invention there is provided a nethod of moul di ng

an article frexamplerssothat Piilédcsontiatnedls aabesisigprdd atechighf
arranging at | east a por- 20 tion of. the parison adjacent a noulding
surface 9nd $=mperatiwres aadi sonthathcohtainers may iten clheenéd befibrteng

. surface define a cavity therebetween, the noul ding surface being defined by
a plurality ofe-maedietcel ebbnis dbffbculteitar iachiiavethisdoneexisting
substantially | ongitudinall of .the noul di ng surface, the nouldin

el enent's def mﬂgaiae bww%straatﬁngmhedmm@m smhng wayecthe

ar eas
its visual appearance changes in an undesirable manner,

for example by'becoming'opaque,-whilst the material in
10 the remainder of the bottle remains clear and tfansparent.
. One other disadvantage of existing methods is that in
.the case of coloured material those parts of the bottle |
where there is variation in-the_thickness.éf the matefial
are either darker or lighter than the remainder of the
15 -bottle depending on whether there is accumulation or
attenuation of the material.
,According to the present invention there is provided
‘a method of moulding an article from a parison of plastics
mate;iai comprising the steps of arranging at least a por-
20 tion of. the parison adjacenf a moulding surface and
securing sald parlson such that said portion and the
moulding surface define a cavity therebetween, the moulding
- surface being defined by a plurality of moulding elements
‘movable relative to one anoﬁher substantially longitudinally
25 of the moulding surface, the moulding elements defining
depressions in the moulding surface, moving selected areas

of the material of the portion of the parison under press-

C



~of .the material of the portion of the parison under press-. -4- ure.into
- gepit act agai nst said noulding elenents, noving said elenents relative to
ot her such that the |ongitudinal extent of the depressions is reduced

in simul taneously retaining said q&lected areas of the 5 mat eri al

agdi nst said nmoul ding el enents such that said sel ected areas are noved by
the noul ding elenments, and noving further areas of the material of the

pari son adjacent said selected areas under pressure into contact w-th )
limting s c f ' S &3S ; 1 ' ntion
enabl es a ;‘gir‘lésgﬁtgf c}?b%dﬁféﬁ _%or%nﬁt'%a%g lrl%gldll-"'g'gf su#%ﬁg%s’crgoﬁa%gar eas
of the pari 3g993a5g emeriy TR 444 ¥& {61 B8EhAbERRIOIsUdME it Seeretain their
original formto a very great extent. During noulding the sel ected areas
of the 15 ﬂahgiitahiﬂaa Eesht er ghet Gephuskionsarisaraduddit anderi al
whereby it 1's possible to avoid all attenuation of the wall thickness, if
necessary, . gl tandoudliy aret@inihgosaidcselected ianeus ioh theo pernits
an increase in wall thickness to be achieved in those areas which 20 are
re-formed.: mEterigleagdinstedaid arouldihg plememtshaudieethati ented only
relatively small forces will be required for re-formng to take pl ace,

si nce t he rsaitioselesed creascane smoiredoby  tthe monsiding lemertset ched
beyond the point to which it was stretched in conjunction

and moving further areas of the material of the parison

adjacent'said'selected areaé undér,pressure.into cpntact
‘with limiting_sﬁrfaces of said depressions.
10 -~ A method Of-thé invention enables a parisdn-of-
arbitrary form to be moulded such that certain areas
..of the parison are re-formed whilst other areas of the
-barison retain their 6riginaliform to a véry great
extent. During moulding the selected areés_of-the
15 material are moved towards the further areas of the
| material whereby it is possible to'avoid all attenuation
of the wall thickness, if necessary, during the final
moﬁlding process. The invention also permits;an increase
in yali“thidkness to be achieved in those areas which
20 are re-formed. . Even where the material in the parison
has been oriented only'relativély small forces will be
required for re-forming to take place, since the re-
'fqrming pfocess'occUrs without the material being stretched -
.béyond-the&point to which it was stretched in cohjunction |
25 with the orienting process. Thus, a method of the in&enf-

ion makes it possible to re-form oriented material for



5 with the orienting process. Thus, a nethod of the invent- ion nakes it
-posstble to re-formoriented material for. .5 - which, on the assunption
“that re-formng were to be at all possible, existing methods would require '
he use of unreasonably high differenges in pressure.  Experinments have
shown that the material will fracture easily at sueh.5 hi gh differences
.in pressure. Wien this invention is used in the manufacture of a bottle the
starting point is a tube-shaped or tubular parison in which the areas of
t he-mat er i al whf chhe opatheoassingdtien | that nréhformtigoivelriee thottid atarall
already 10 oriented and have preferably been oriented uniaxially. In those
appl i cati onspbssible) @xishingmethedssweuldr rdquére dhel usealwf ity to be
present in the finished-article even at high tenperatures, -the internal
stresses whiuhreesenabdyt ddghidifferenceschni pgepsuress Expepiment|ieved
by heat treatnment. IL.n a method of the invention, those areas of .the
materi al whi baver showtatthatadthe mateniahewidlefrarc tuirec #agily Rile FHCR he
ring which is about to be noul ded are noved during the noul ding of the
repsecti%e rhight ghdferencas dnoresswRenat eri al which 20 makes up the
ring after the noul di ng_process is conplete. Materjal is thus brought to
the area where t hWhephFhis dqvendion nks dpgedeirr FhA AGRUTE € (% &ness

of the Ting p 78216 We SERELNE point s D +abe6hagoY or tubuler
_ parison in-which the areas of the material of the parison
‘which will form the heck of the bottle are already
10 oriented and have preferably been orientednuniaiially.
In those applications in which a requiremént exists for
dimensional stability to be present in the finished
article even at high teﬁperatures, the internal stresses
which were Cre;ted:during the orienting process may be
15 relieved by heat treatment. In a method of the invention, .
those.areas of the materiél which are located adjacent
to the material which will become the ring whiéh is about
to be moulded are moved during the moulding of the
repsective ring towards that area of the material which
20 _makeé up the.ring affer“the moulding process is complete.
' Material is thus. brought.to the area where the ring is
' inou;de’d, thereby determining the wall thickness of
the ring. The ring is moulded without any s;gnificant
stretching of the material,'but-by means of a process
25 which resembles folding. This movement of the material



i ng. Ths novenent of the material @ -6- nmeans that the rings are
ded with the internal pressure of the parison at a relatively | ow
“level . Where noul ding is possible bygexisting nethods, on the other hand,
this requires unreasonably high pressures to be used 5 which can easily
_produce fractures in the material. Wen articles are to be noulded to
provide preforns for bottles, preferably a tubular parison is used, of
whi ch the gpeahsakthatcdhd avingecare neuldddunith aHe/ intednalch-- ing the
tube in the direction of the axis of the tube. 10 Wen the parison is
re-formed, pregsute of theasart sonvatdadreletivmedyodow iTevekcksWherehe
prefornms. In a preferred enbodi nent of the invention the re- formng of the
pari.son ocmouidingy itspussible by existingf metthogisyson rthsiother
tenperature (TG. |In the event 15 of the parison being fornmed into an
arit cl e - whhehdgudhitsharequidee g omineasenabdy dilgh pressures rigo obepasedon to
formthe article should take place at a tenperature in excess of the
t enperat ur whachwigiash adaily tproduce| £racturesddan fits apksrigl. 20
This invention is particularly suitable for_use with the plastics material
pol yet hyl ene t eWlysm leartkeles arentai bel meuldes it Pra¥yiderpefyE®Bers and
pol yam des, the follow ng materials my_be re%ar ded as, bei ngd?folfnérﬁg.gﬁt

for bottles, preferably a tubular parison is us
the 'ceﬁtral areas have been oriented uniaxially by stretch- -

ing the tube in the direction of the axis of the tube.

_tchi ng‘of the material, but by neans of a process 25 which resenbl es
D

10 When the pai:"ison is re-formed, the central areas are
moulded into two opposing necks in the preforins. -

In a preferred embodim_en't ‘of the invention the re-
forming of the parison occurs at a tempera':tu_re in excess
of the glass-transition temperature (TG). In the erent

15 6£..'bhe parison being formed into an aritcle 'ﬁhic‘hmust
then undergo further moulding the -moulding of parison
to form the ar_-ticle. should take place at a tenipera‘ture
in excess of the temperature at which the article will
be moulded subsequently. |
20 | This invention is particularly suitable for use with
the plastics material polyethylene térephth’alaté or w:.th
similar materials. Of the polyesters and polyam’ides,. the
following materials may be regarded as being of interest
in the applicatioﬁ of this invention: pOlyhexamethyl.ene'
25 adipainide; polycaprolactam; polyhexame’thylené sebacamide}



in the application of this invention: polyhexanethylene 25 adi pam de;

pol ycapr ol actam pol yhexanet hyl ene sebacam de; 7 pol yet hyl ene 2. 6- and

b 5- naphthal ate; polytetranethyl ene 1.2-di oxybenzoate and the copol yners

‘of ethyl ene terephtha- |ate;fethy|qgﬁ?[§ophthalateuand ot her sinilar

pol ynmer plastics material. 5 en using pol yet hyl ene terephthal at e,

the re-formng of the parison takes place with the material of the parison
at \a‘tenperature within the range of approximately 70 to 150[err] C, and

at
preferably W?éﬂ&éFF?ﬁeh%“@?SQﬁ 13Q?%ﬂQﬁFhﬁhﬁiﬁ9éépl f&fé%%ghe{ﬂ&gef$ca_

tenperature In excess O edg ass-transi tion tenperatu

The mat eri al 10b_§R6xpBeh®dates a2id %%@ﬁiﬂ%ﬁt@fe@tﬁﬂéﬁ hedrephiths-

respective direction of the axis, prefera three"tines. In"certain

appl i cationsyate] exhflene'iophipirlStRat RERSPNS1m] PabiSdlfRebhe base
material for the 15 manufacture of prefornms for bottles, the naterial is of
course uni axpabk¥iek patedialle recommended val ues indicated above in
respect of tenperature and stretching when using pol yet hyl ene terephthal ate

2bove, _dependi ng on the Char St ot Pot 66 of Card matort i as T ogar de Fhe
gl ass-transi 6fotheepprisow caked pimoewinthnthey mmatérialiof tkeperature,
ste parison at a temperature within the range of approximately
70 to'fSOOC, and preferably within the range of approximas.
 tely 90 to 125°C. This temperature is well in excess of
10 the glass-transition temperature (TG); ‘The material of
the parisoﬁ-is'oriented by having been Strétched'in the
respective direction of the axis, preferably about three
times. . In certain applications, for example when tube-
shaped parisons are used as the base material for the
15 manufacture of preforms for bottleé, the material is of
course uniaxially oriented.

The recommended values indicated above in respect of
temperéture-and stretching_when using polyethylene
terephthalate shall be amended when using any of the other

20 materials referred to above, depending on the character-
istics of said material as regards the glass~transition '
temperature and the maximum crystallization temperature,
etc. _ ' o

The presenﬁ invention also extends to apparatus when

25 used to mould an article from a pariéon'of plastics

material by a method as defined above, the apparatus

-



present invention also extends to apparatus when 25 used to nould an
\cle froma parison of plastics material by a nethod as defined above,
apparat us -8- conprising a nmoulding surface defined by a plurality
joul ding el enents nmovabl e rel atige_to each other substan- tially
gitudinally of the noul ding surface., the nmoul ding el ements defining
depressions in the noulding 5 surface and being arranged to reduce the

‘I ongi tudi nal extent of the depressions upon relative novenent thereof,

Means for Seidslsai 4 rﬁaﬁiaﬁp?%%ﬁé&% rimesioy aoplupalefcyt be pari s3h
|

defines a cavity wth sai:d nou ng surface, neans for noving sel ected

areas of lgoyiEin@iElénénes hBGaRlel FWLdtilive cont ésthvbtherasdbstam-di ng
el enents and for retalning said sel ected areas agai nst said noul di ng

el enents dwiigldyivengitudbnaddy, odhdcheauldingosangatert héhear eas of the

mat eri al of the parison -adjacent said selected areas into contact 15 with
limting smduldtingfelementspdefinimg depressidnsi bentheomonddisigng a -

hol low article, for exanple, a -tubular article, froma tubular parison, the
pari sof i s surfacsdand bpeingoarrenged ¢d raduce theukongisndisedi ning

el ements are positioned to secure the parison 20 externally of the area to.

be re-fornmktemtheaf theadepngssicmsnuparekatibvemP¥ELBERFe t 0. each ot her

. along the axis of the nould.. Between the retaining elenents the
_ g . g gﬁ %ﬁ

thereof, means for securing said parison su at at
least é portio@ pf fhe'pariéon defines.a.cavitY-with
said moulding surface, means for moving selectgd-areas of

10 the material of the parison_into contact_with]Said..

: moulding elements and for retaining.said.selected.areas
against said moulding elements during movement thereof,
and means for moving further areas of the ﬁaterial of
the parison adjacent said selected areas into contact

15 with limiting surfaces of said depressions.

In an embodiment for moﬁlding a hollow article, for
example, a tubular. article, from a tubular parison, the
parigon is surrounded by an outer mould in which a number
of rgtaining elements are positioned to.secure the parison

20 externally of the area to be re-formed. These retaining
elements may be mpved relative to each other along the
axis of the mould. Between the retaining elements the
outer mould alsc has a number of moulding elements which

are arranged to beé contacted by a plurality of selected
25 . areas of the material of the parison. These moulding

L1



outer. noul d al so has a nunber of nmoul di ng el enents which are arranged to be.

contacted by a plurality of selected 25. areas of the material of the
Rar i son. These noul di ng elenments may al so be noved relative to each.
other atong the axis of the nould and gy al so be noved relative to the
retaining el enents. Between the noul di'ng el enent's are depressions in the
wall of the nould in which details 5 of the article are to be noul ded
qua nunber of further areas of the material of the parison, for exanple,

fr ! .
to Torm annul a4 gléxkbE enaiCas s60bee BRVEd HelLi e € Og&ch "BEhePNaY ongeck
support™ rings or "pilfer proof” rings. Wien the article i1s being noulded,

the noul di ng efiteresicts 10f theembildvehdcmese Loy dsé¢ mbvédt helaeliost ed
areas of the material that, when the noulding el enents are noved rel ative

to each other td otlge thetainingf elemenbs.d, Bétween etliednoutdingf ellbments
material are noved towards those areas of the material fromwhich the

detail s of theaxd depressienar int thieewalll @l thelmoulldtimcehibehr deftadls . |

~each respective area of the material .is noved substantially corresponds

wi th the Drot Wtrtheecarbiche amel tof behmopdideshb fman ch numpendofeffunthelre
respective details are noul ded. 20 .- I'n many applications the strength
of the parisorffeas @fithenmaterialcofodhe panisan bter aewample,t #Re pl ace
wi t hout the use of mechanical restraints inside the tub- ular parison. The
excess pressurkoTR ailanspRetuRerenses corresponding to the afore-

mentioﬁed "neck support" rings or "pilfer proof" rings.
When the article is beihg moulded, the moulding élements
10  are in such close contact with the selected aréas of
the material that, when the moulding elements are moved
relative to each other along the axis of the mould, the
- selected areas of the méterial are moved towards those
areas of the material from which the details of the
- 15 article are to be moulded. The distance over which.eaéh
respective area of the material is moved substantially
_corresponds with the protuberance in the wall of the
‘parison which is produced as the respective details are
moulded. | |
20 . In meny applications the strength of the parison is
‘sufficient for the moulding described above to take place
without the use of mechanical restraints inside the tub- -
“ular parison. The-excéss presSure present inside the tube
contributes to the stability of the tube. A certain
25 reduction in the intermal volume of the tube also occurs

during moulding causing the internal pressure to increaée,



ontrji butes to the stability of the tube. A certain 25 reduction in the
&y nal volume of the tube also occurs during nmoul di ng causing the
rnal pressure to increase, - 10 - which .in turn both increases the
dinensional stability of the parisgn 18nd contrlbutes to the achi evenent of
. the internal pressure required for the re-formng of the parison. 5
:Certain applications have used an internal nandrel which operates in-.

conjunction with the outer nould. "The mandrel is fitted with spring- Ioadedg

elements fohicpdys w&%éﬂﬂgiﬂcféaha@. el Eimedris tdveaTli £66bLDALYT (LS
axis. The reduction in the Iength.of the mandrel corresponds 10 with the

reduction of e Dol dorofand ecotPibiRelsd tohahd Reciei dvaeméentsoffoul ded.
Bet ween the nmoul déd el'enents in contact with the selected areas of the

mat eri al - aBeainareths iregshpedpdqalivedn for rtheird-Lfdemingi of tthesi on
varies along the 15 direction of the axis of the nould. In this way the

spring- |opdedsdmnents-will be conpressed in turn i-n accordance with a
pre-determ ned pattern so that the wall of the parison will be noved in the
order i5 which Uerteinlapphicatbensnhaveauseh dnicihternal mamdeeleat i ng
up of the material of the parison may.take place either before the parison
is placed iwhihe opnrajtmdinrcbpjmemsonf whidd |‘lﬂp dnvt%smpubder afhe
'mandrel is fitted with spring-loaded elements for reducing
the length of the mandrel in the direction of its axis. |
The reduction in the length of the mandrel corresponds
10 with the reduction in the length of the outer mould when
the.érticieiis moulded. . |
Between the moulded elementS'ih contact with the
' sélected areaS'of the material are arrange& spring-loaded
elements in which the spring tension varies along the
15 direction of the axis of the mould. In this way the spring-~
loaded elements will be compressed in -turn in accordance
with a pre—determined-pattefn so that the-wall'of-thé
parison will be moved in the order in which the annular
protuberances are moulded.
20 'The heating up of the material of the parison may
take place either before the-parison is placed in the
" mould and/or by means'cf-heating devices preferably
located inside the mandrel. An insulating layer is to be
found on the mandrel, said insulating layer delineating
25 +the one or more areas of the mandrel at which heating

takes place. The mould is provided with cooling ducts.

v



-l ocatied i.nside the mandrel. An insulating |layer is to be found on the
mandrel, said insulati-ng |ayer. delineating 25 the one or nore areas of the
randrel at which heating takes place. The nould is provided with cooling
ducts. © The cooling ducts and the- riEul-ating.l ayer separate those areas
of the parison where heating takes place from other- areas of the parison.
An enbodi nent of the present invention wll hereln- 5 after be descri bed,

by - mhy of ex
Flgures la t

article in aQ@ﬁr

to 2c show
stages in th
moul d of the

a

with reference to_the acco ylng drawi ngs, .i n which:

% °?91$§$rép§§stﬁ§43 dhe N Sf Layer §eRAEA®oul di ng an

d- ance wi.th_a nmet hgd of the | | on, ures 2a
sthese: aEepey oy Parisan he %1 tF@gésaplﬁgﬁ om
e t hod F|gure and shomllongltudlnal sections of a
ﬁ%ﬁ?a?ﬁ?aﬁt i f Wes 15° . -* of the method,

e secti one oo o skgRAaags %%m%e A hdly b oMt ReRbR 0

-a Cross ct.
Fi gure 3%?an

i

&k 'Bgedggﬁlrg.bteake%ﬁgrage 8% O%x%gp%%é%’i!ﬁ di‘@i‘. beRReC C Of

rgure-7 OWs a’cr supportlng

framevork thegsfehe L866RpaNYA%e drawings, in which:

10

15

20

25

Figures 1a to 1c 111ustrates the baszc sequence of
“ events when moulding an article in accg;d—_
;ance w1th a method of the invention,
Figurés 2a to - 2c show schematlcally apparatus for
- moulding an article at various stages in
_ | the method, _ _ , N o
Figures 3 and 4  show longltudlnal sectlons of a
._mould of the apparatus at different stages
of the method, the sections: belng taken
.along the line B-B of Figure 6, .
Figures 5a to 5¢c show detailed cross-seqtions,of a
E' mandrel of the apparatus, | _.
Figure 6 shows a cross—section of the mould taken
. along the llne C-C of Figure 3, and
Figure 7 shows a cross-section of the mould and
supporting framework therefor, taken:along'
the line A-A of ‘Figures 3 and 4 and showing
the mould in its open pos;tlon. |
Figures 1a to 1¢ show steps in the re—formlng of a



the line A-A of Figures 3 and 4 and show ng tHe'nDuId inits opén posi ti on. ’
/ 5&’ Figures la to 1c show steps in the re-formng of a - 12 -
Refd

on 10 of thermoplastics material into-an article 11: Fig. la shows v
the/parison 10 which in Fig. |Ib has Efen partly re-fornmed into the parison
and which in Fig. Ic has takefl J it s final shape and as such 5.
constitutes the article 11. A nmould 34 is provided which is particularly |
sui table for the re-fornming of a tube-shaped parison 10. The nould 34
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‘arranged t er o r areas the material of the parison

10, ap eas:g%#g%fﬁutégug%gagg@icigﬁ1mou|d|ng el ement 21 is supported by and --

I's noVable relative to the noul ding el ements 22 and 25 such that the

three el eme- ntspnpyubg ARVed peloviiaed tvmmchl@tﬁarmaunarw i tablef
the axis of t he tube-shaped parison 10. The el enent s

for the re-formlng of a tube-shaped parison 10. The

mould-34 comprises a plurality of component parts ﬁhich
may be moved relative-tb each other and which are arranged
10  to make contact.initially.with a plurality of areas of
the material injthé'pariSOn 10. Thus, the mould 34 has
moulding elements 21, 22 and 25 whiéh-are.arranged”to
meke contact initially respectively with areas 12, 13 and
20 of the'ﬁarispn 10. In additib¢,1fhere.are alSo”a num-
15 . ber of depressions, in the illustration, two depressions
.26; 27, in the wall of the mould which ére arranged to
face a humber of further areas of the material of the
parison 10, areas 16, 17 as'illustrated The moulding
element 21 is supported by and is movable relative to
20 the moulding elements 22 and 25 such that the three eleme-
nts may be moved relative to each other in the direction
of the axis of the tube-shaped parison 10. The elements
are held spaced from ‘each other when at rest'by means of
spring-loadéd'eleﬁents 43, 44 designed such that the
25 spring tension in tﬁe spring-loaded element b is greater
than that in the spfing loaded element 43. A furfher
depression 35 in the wall of the mould is also



are hel d spac
el ements 43,

Pring-1 oaded el ement 44 is greater than that in the spring | oaded efenent
r depression 35 in the wal3 of the nould is also -13- shown
The noul d 34 al so has a retalnlng el ement 40 in which

43. A furthe

in Figures la to Ic.

cool i ng ducts
article 11,
wheréby the p
ensure contac
areas 12, 13
secured 10 by
of the nould
parison 10 is
mould in the
the two cﬂ@er
the nouldn
the parison 1
| b, of the el

ed from each other when at reét'by means of spring-Ioaded.
44 desi gned such that the 25 spring tension in the

42 are incorporated To re-formthe parison 10 into the
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(Fig. 1b) to ensure contact between the moulding elements

.21, 22 and 25 and the initial areas 12, 13 and 20 of the

10

material and to ensure ‘that the parison 10 is secured
by the retaining element 40. The large depression 35
in the wall of the mould is of such proportions that the

excess pressure within the parison 10 is able to dilate

. the parison into contact with the wall of ‘the mould in

15

the depression 35. However the pressure is insuffic1ent

to move the two other areas of the material 16 17_into_

_contact with the wall of the mould in the depressions

20

26 27.
. The next stage in the re—forming of the parison 10t
involves the downward movement as viewed in Figs 1a and

1b, of the element 22 and hence of the element 21.

: Friction between the parison and the elements 21 and 22

25

causes the areas 12, 13 of the material to be drawn along '

together With the area 17 of the material as the elements
are moved downwardly.,-At the same time the pressure

inside the parison forces the area 16 of the material .

into contact with the wall of the mould in the depression

&



Fr ction between the parison and the elenments 21 and 22 causes the areas '
\ 13 of the material to be drawn along together with the area 17 of the
erial as the elenents are noved downwardly. At the sane tinme the
regssure 25 insidée the parison force he area 16 of the material into
contact with the wall of the noul d T he depression - 14 - 26. 1t will
- .be appreciated that the axial length of the depression 26 is reduced during
t he nmoul di ng process. An annular protuberance 30 |s forned in the article:
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pressure insid e parison 10 orces the are of the erial into

~contact Wi tintsgnusbk grottiheFutlch 30 s fbﬁmeapiess:hen s#tichhe pxi al
| engt h of the depression 27 is reduced sinultaneously in a sinilar nmanner
to the reduphi#Risnway ¢Filgnaid) . of mbetlepr @swhwardSmotementilat the
protuberance 31 is forned . in the depre55|on 27 in this way (Fig. lIc). The
nmovenert ofelégendi PRalthéh talkkes placd 3 a§ ihdivated dn Migns tdnat the
annul ar protuberances 30, .31 nmay be noul ded without stretching the materi al
and wi t houtanfethedareeon 3 ofvtiie tiatérial hssdrawnealwngh byt riiehi ng. The
st ages |n the re-formng of a parison into .an. .

downward movement of the element 22 and the internal

pressure ins1de the parison 10t forces the area 17 of
the material into contact.with the wall of the_mould in
10 the depression.27 The axial lengthiof'the denression
27 is reduced simultaneously in o Similar manner to the
reduction in axial length of the depression 26 An
annular protuberance 31 is formed in the depression 27
in this.way (Fig.“1c) . The mOVement of the.initial
15 areas 12, 13 of the material means that the annular
' protuberances 30 31 may be moulded w1thout stretching
the material and without the reduction in wall thickness

-

associated With stretching
. i

_ The stages in the re-forming of a parison into an
20 article by-a'method'of"this'invention have been described
above in relation to a tube-shaped parison. The invention
is of course applicable to parisons of other shapes. In
the case of a i'lat parison, for example, tle elements 40,
25, 21, 22 are supplemented by means of restraints
25 'arranged'on'the cpPoSite side ofithe flat parison.

Moulding elements, for example mechanical ones, are arr-



relation to a tube-shaped parison, The invention is of course applicable
te parisons of other shapes. - In the case of a flat parison, for exanple,
the el ements 40, 25, 21, 22 are supplengnied by neans of restraints 25
arranged on the opposite side of the flat? parison. Mulding elenments, for
exanpl e nechani cal ones, are arr- . - 15 - anged to nove areas of the
material into the depressions 35, 26, 27 as the parison is being re-forned

and~¥nto cont Lt t \e f ot |l din.the respectivg depressiQn.
Thus in this e Erplfviiareds RIS R dhickial (ARS8 Ehe EePERsRIRE"
initial areas : 0bmt ey Rk 5 t cgsqt f or med
whi ch correspond’ vvlé?h ?zég§n_%§a?%}§£§r§ncesﬁ%%ée)lnfdg%é& ?%dt E‘g% _
enbodi nent il ' e €5 Mg 4HE BRL t | t wth -
the wal | of th@%ﬁgdﬁwn%e@?gg%epresm on&g:g‘r-g{lgg%ranbﬂgeggﬁcoccurs
by stret ching dderaBbephnal - THIEChr taidld dtrer [ afbsdimentnokheneal |
thi ckness. O course, it is possible.to cause or take advantage of the
novement Q§ t henve@h€ion! tRechovemeits o MidT 1K 1AL CaPehB 9RGJen3t o reduce
the 15 att'enuation of the material which would otherw se occur. Figures 2a
to 2c illustrae tisdeiateptblly alepaledidls d Yrotubsiracdst yoebghaped pari son
and illustrate the stages of the noul ding process. The apparatus conprises

formed'which correspond with the annular protuberances

30 and 31. In the_embodiment'illustrated, when re-forming

the parison to obtain contact with the wall of the mould

20 article bﬁ a nethod of this invention have been descri bed above in 623
50

ﬁo 'in the large depression 35 re-forming only occurs by
stretching the material, which results in a reduction
in the wall thickness. Of course, it is possible to
cause or take advantége of the movement of the material .
even in this re-forming process in order to reduce the.
15 attenuation of the material which would cherWise'occur.
Figures 23 to 2¢ illustfate schemafically apparatus
for moulding a tube-shaped parison and illustrate the
'.stages of the moulding procéss. The apparatus comprises
a two pért mould of which an upper half 65 may be ﬁoved
20 to an open positidn (Fig. 2a) by means of brackets 74,
75. The surfaces of the upper half 65 of the mould which
make contact with those of the lower half of the mould
(not shown in tﬁe Figures) are hatched for the s#ke pf
clarity. As can be seen in Figure 2a, the article to be
25 formed in the apparatus consists of two opposing necks



at part "moul d of which an upper half 65 may be noved 20 to an open
ﬁ@bltlon (Fig. 2a) by neans of brackets 74, 75. The surfaces of the upper

alf 65 of the mould which make contact with those of the lower half of the
0l d (not shown in the Figures)-afté Ratched for the sake of clarity. As
can be seen in Figure 2a, the article to be 25 forned in the apparatus
consi sts of two opposi ng necks - 16 in preforns for use in the
- manufacture of bottles. In Figs. 2a to 2c features which are sinilar to.;
_those al r edtly PEeormse£qm weanbot the mamifeciure ©f pakthese bEdn gi ven™
the sane reference nunerals. In addjtion, 5 the designations a and b are
used i n rekpese sg ﬁﬂn?ﬁrfeat‘é\??? whighgader &imidear s 481988 ndi cate the -

symetry of _the apparatu shown in Fi t he retaining el enent
.4>(/)a S gttﬁtﬁ@&dﬁfpp r’rsl?%gsel’?@%%ﬁcitﬁsp P’a@he%‘éfﬁﬁn {Qa %ajfﬁot 10 be
nmoved a th respect to the carria e 73. h t ngenent
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carriage 7 n | Iomer hal f of the nDuId rests. A mandrel 50,
A

| As is shown in Fig. 2a, the retaining element 40a is
attached to a carriage 73 such that the element 40a cannot

10 be moved axially with respect to the carriage 73. Although
this arrangement simplifies the construction of the appar-
atus, it is also possible to use other combinations of

| stationary and mov1ng elements in order to achieve the
required relative movements between the elements.

15 ~ In addition to the elements already described, Figs. .
2a to 2¢ show a supporting framework 60 with a sliding
'bearing,__The fremework 60 supports the carriage 73 in
which the lower half of the mould rests. A mandrel 50,
which is_shcwn in its extended poaition_in Fig. 2a, has

20 a central section 51 witn end -sections 52 and:53. The
central section is separated from each end section by
a reSpective spring-loaded element 55, 56 enabling the
axial length of;the_mandrelfto be reduced. A hydraulic
.union 57.is.provided for connection to the drive unit

25 of the carriage 73, and a hydraulic union 67 is also

provided for connection to the drive unit of the mandrel.



which. is shown in its extended position in Fig. 2a, has 20 a central (:é);_
section 51 with end sections 52 and 53.- The central section is separated '

f wom each end section by a respective spring-loaded el enent 55, 56 enabling. -
the axial length of the mandrel to be_r ced. A hydraulic union 57 is

provi ded for connection to the drive unit 25 of the carriage 73, and a
hydraul ic union 67 is also provided for .connection to the drive unit of the
mandr el . -17- In addition, a conpressed fluid union 61 is provided for

settfng the | Miedgdi P16a5 U cohptaR s ineld Ao 160 fgvbfgvigel shown)

within the mandrel has an electrical connection.lead 59. The I nterconnected

5 conponent sfo¥ sdetimgl thenihternapepreddurd dhech@uarssnhel g
together by the linking el ements 62, 63. In the position shown in Fig. 2a,

a tube- shaped hemtiang deviteacétotnshbem )owdrthial ftid nidyedreL| Hagngnt he
upper half of the mould is noved to its closed position 10 by a drive
unit. From t lediectmiial ovennéctlent denddi5gengdimemterdoiiectednecessary
in order to permt the upper half of the nmould to nove past the end
surfaces & tleomnonentsiof theemouldt dnt Hhec uppet fralf i o, th@emoaldi ni ng
el enents 40a, 40b are noved towards each other 15 over the distance 2E so
as to seal thandheldgivgethencbyntheulinking feliements b2 ,rh@3mandrel 50
is then noved by neans of its drive unit into'a position inside the par-
In the position shown in Fig. 2a, a tube-shaped
parison is placed in the lower half of the mould and the :
upper half of the mould 'is moved to its closed position
10 by a drive unit. From their positions of greatést
disengagement, which are necessary in order to permit
the upper half of the mould to move past the end surfaces
- of the tube in its movement to the closed ﬁosition, the
retaining elements 40a, 40b are moved towards each other
15 over the distance 2E so as to seal the mould against the
end surfaces of the tube. The mandrel 50 is then moved
byﬂmeans of its drive unit into a position inside the par-
ison and the inside of -the périson is put under pressure.
At the point in time at which tlepressure is set, the
20 material in the parisbn is at a temperature in excess
of the glass-transition temperature (TG). Heating
takes place either before the parison is brought to the
mould or after the parison has been placed in the mould.
Alternatively, heating of the parison before it is placed
25 in the mould may be combined with a certain amount of

post-heating inside the mould.
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~mson and the inside of the parison is put under pressure. At the point in

37 ‘me at which the pressure is set, the 20 material in the parison is at.a

~ Yenperature in excess of the glass-transition tenperature (TG . Heating:
takes place either before the pari sen18s-brought to the nould or after the
pari son has been placed in the nould. Alternatively, heating of the parison
before it is placed 25 in the-nould nay be conbined with a certain anount
of post-heating inside the mould.  -18- As pressure is applied the -
pari son takes oAsapriesgsureiis appliedpthdspariisonhdiakes (o pashape 10t hd
shown in Fig. Ib. "The conponents of the nmould are then noved so that
shapes whiwhichr corpesponss vith othatrafcsheopsnisan §l0Y cshew piBduced,
fol | owed b¥ t he production of the shapes correspondi ng to the protuberance
31 in Fig. Fig. The | fhecqmponerts 08 the mpyddesne than @@¥eehe novenent
required in order to produce the shapes corresponding tqQ the two
pr ot uber anges thetashapes yhich 1¢OTRESPEREstRg The-MIAdherans @ ddked

simul taneously, the length of the.mould_is reduced by the djstancg 2E + 2F
dur i ng5t helRo&ig-nd oRetePrRdveed, #b&?@?ds%é(n%g’@- Qﬁﬂﬁ% fﬁﬁi ?gdi nal
section through_a nould 34 for ul ding.fwo. opRposin reforng_syitable 15
for syb;eqﬁ@ﬁtSF@HQﬁwﬁQRT?#RQP&E@@LtQ.th?np ‘4%9§%#%Fzég *%a#%ges whi ch
are siml % _gt.o -ﬂ%sieqé%eezg dﬁ( flse Sﬁéc‘agegn_ the Figures to indicate

the mofement reqﬁired in-order'to produce the shapes .

corresponding to the two protuberances 30 and 31. .Since
10 two opposing preforms are produced simultaneguély,.the
~ length of the mould is reduced by the distance 2E + 2F
' during théfmthQing of the arficlea .
Figures 3 and 4 show a longitudinal'séctiohfthrough
a mould 34 for moulding two opposing preforms suitable
15 for subsequeht;reeforming into bottles. In Figs. 3 and 4,.
features which are,siﬁilér to those already described
with reference to Figs. 1 and 2 have been given the same
reference numerals. Fig. 3 shows the mandrel 50 and ﬁhe
. parison 10 in position within the mould which is in the
20 initial position corresponding to that shown in Fig. 1a.
| Fig._4 shows thé mould in its final position corresponding
to'that shown in Figs. 1g_and 2c. | |
_ The Figures 5a to 5c show in detail the construction
._of the'mandrél 50. Again, in Fig. 5, features which are
25 similar to those already described with reference to

Figs. 2 to 4 have beeh_given the same reference.numerals;'



nunerals. Fig. 3 shows the mandrel 50 and. the parison 10 in position within
tlee mould which is in the 20 initial position corresponding to that shown
in Fig. 1a. Fig. 4 shows the nould in=-i 19 f nal position corresponding to
that shown in Figs. 1c and 2c. The Figures 5a to 5c show in detail the
construction of the mandrel 50. Again, in Fig. 5 features which are 25
sim| ar to those already described with reference to Figs. 2 to 4 have been
gi vell the sanéifk &l alingeating devige A7 dsautrangedoaithindthece 47
Is arranged within the central _section 51 of the mandrel 50 and is
connected to CRRtREL$e¢hionRoRheefi Shesnapdrel 59 and rsireormectedi ng
contacts 58. Thé central section 51 of, the mandrel is delineated -
by insul ati ng%%ﬁ’r% %ﬂaem%%aire%n?cmap 5% b Fiige oY Beansodfof the
mandr el fron1bgj transq%étﬁd ég the end sections 52, 53 of the mandrel
and thus to tI¥ dtP QF2a2®nhere no re-formng of the parison is to

ﬁ:onet "é.k§ :ff"‘%eg. "o Felftfed %%%ﬁiélée‘é%%&%bé e ”e'fﬁésaﬁ‘ifﬁﬂr';%’élﬁehlh:
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central section of the mandrel from being transmitted to

wit h refenence'to Figs. 1 and 2 have béen-given the sane reference i‘}

the end sections 52, 53 of the mandrel and thus to the
parison in areas where no re-forming of the.parison is to
10 take plaée. , . . .
- Fig. 6 shOWS'a-cross-sectioﬁ of the mould taken
along the line C-C of Fig. 3, and Fig. 7 shows a
cross-section of the mould faken along the line A-A of
Figs. 3 and &4 illustrating the opeﬁing of the mould.

15 Fig. 6 illustrates the division of the mould 34 into an
upper half 65 and a lower half 66. Respective sliding
bearings 70, 71'for.the component parts of the mould are
provided in the upper half 65 and in the lower half 66 of
the mould. Fig. 6'a136 shows an area 16b of the material

20 in the parison which has not yet been pﬁt under pressure.
Fig. 7 shows the mamner in which the carriage 73 in
which the mould rests is supported in the framework 66.

A hydraulic cylinder 68 for driving the mandrel and a
further hydraulic-cylinder_69 are mounted in the carriage

25 73. The further hydraulic cylinder 69 forms a drive

unit for moving the component parts of the mould in a



Yer half 65 and a | ower half 66. Respective sliding bearings 70, 71 for

- conponent parts of the nould are provided in the upper half 65 and in
: | ower half 66 of the nmould. Fig. 6 also shows an area 16b of the
‘matjerial 20 in the parison which has 2@t-yet been put under pressure. Fig.
Shows the manner in which the carriage 73 in which the nould rests is
supported in the framework 60. A hydraulic cylinder 68 far driving the’
mandrel and a - further hydraulic cylinder 69 are nounted in the carriage
25 73. The direbtiohyperallelcyio nthee #8i$oofflsthedmoudduni tAr addibtiomal h®
conponent parts of the nould in a -20- direction parallel to the axis of
the noul d. dnivedunisng2 ddnks dilie g2rriage TBetoathticadratkeat The bracket
74 for noving the upper half 65 of the nould between the open and cl osed
posi tions oforhmowdngdthe uppsmihakf HFvefsthenmpuld detweendthe open
other end of the_carriage 73 and to the bracket 75. The nethod of the
“invention heRdpetasedsposiddons 0F cthe dreuldo3hi gsA simidan driwet he
operation of the, apparatus has been described with reference to Figs. 2a 10
to 2c. The Wth Ledcrrgecdeds 1o, the Hthernendnef £he £armiage of® of Figs.
2a to 2b angeéhgs e descripti with reference to Fig. 2 is al so
appl i cabl e Frgstng oFag Yeare not therefore further described. O

course, the methgf ohethdd DF MHe 1 FdnPEoR®hhS been described with

reference to Figs. 1a to 13,.and the operation of the -

apparatﬁs has .been described with reference to Figs. 2a
10 to 2c. The detailed Figures 3 to 7 represent only a
clarification of Figs. 2a to 2b and thus the description
with reference to Fig. 2 is also applicable to Figs. 3 to
7 which are not therefore further describéd.- '
_ Of course, the method of the invention may be perfor-
15 med with apparatus other than the apparatus which has been
illustrated in-detéil ana this apparatué is only an
example of apparatus of the invention.



in detail and this apparatus is only an exaaneIOf apparatus of the
i mvention. - 21- CLAIM5S 1. A nethod of moulding an article froma -

arison of plastics material conprising e steps “ﬂt | east a
Bortion of Itohe parison adjacent a rmul'dié‘nﬁ ‘sgrfacmllmmlmmu Im* id
parison such that said portion and the noul di ng surfate deflné a*cavity
t herebet ween, t td- ing surface being defined by a plurality of
nnuﬁﬁfng el ene able relative to one anot her "‘substantially

lg med with apbaratus ot her than the apparatus which has been illustrated (E%g

| ongi tudi nalty of the noul ding surface, the nmoulding el enents defining

d i i h ' rf Vi £061 e 2as of the materi al
of "the portion bt the %ﬁkﬁéoﬁ%ﬁg‘é?d&?&é&??ﬁ#ﬁ%—“%ﬁ%ﬁé@tia@aﬁgfmsa- ’,

| di I ' | = cho0
roul i 00, el rTery Fas BA atgkdat EURER SIS e §Cogacde hipknBlch LI
retaining said lséﬁgﬁt;fgp@f'ﬂﬁénof)ft RRePa®iitIn aﬁﬁpé?érhﬁaédmﬁfhﬁhggsurface
el enents such that said selected areas are nove y the noul ding €l enents,

and noving furtdiel sec@ring 58€d"Bhedisen SuddH | 910 PbREESH §ﬁ'$1dth_ed

sel ected areas under pressure into contact with limting surfaces of sali
depr essi ons. 2mouldimgosursaceadeginen aCeaivits ﬁM§¥é%étﬁé§h9'ﬁhénﬁéuihﬂr

which the selected areas of the material are mpved -
ing su:faqe being defined by a plurality of moulding
elemeﬁts_mbvable.relative to one another substantially
longitudinally of the moulding surface, the moulding
eiements defining depressions in the moulding éurface,
moving selected'areas of the material of thé portion
of the parison under ﬁressure into contacf against said
mouldihg elemeﬁts, moving éaid_elements relative to each
other such that the longitudinal extént of the depressions
is reduced, and simultanebusly retaining said selected
areas of the material_aéainst'said moulding elements
such that said selected areas are movgd by the moulding
elements, and moving further areas of the material of the
.parisoh adjacent said selected areas under pressure .

into contact with limiting.surfaces of said depfessipns.

2. A méthod as ciaiﬁed in Claim 1, ﬁherein the distance
over which the selected areas of thé méterial are moved
'substantially co?responds with the re-forming by pfotrudiné :
‘which takes'place in said further areas of the material
| in the direction in which the selected areas of the material
are moved when said further areas of the material are

re-formed.



"suybjstantially corresponds with the re-forning by protrudi ng which takes

ce in said further areas of the material in the direction in which the
ected areas of the naterial are noved when salmlmmﬂlmﬁlmnmf t he

‘mat er.ial are re-forned. -22- 3. met hod as cl or Claim

2, wherein the material of the parffon is oriented irf ohe br for'e of said

further areas which are re-forned when the article is noul ded, the

"or|entat|on ei ng €¥5ﬁag%gcgggﬂeax&§ A M tde ExsHh erﬁﬁbb@&npf the;;

pari son. A net

as C I'n any preceding claim wherein the

materi al Of eS8 | Sf h%ﬁteeg fé"%ﬂ?éﬂﬁé’& if 6fiefl 8EMREreNto the

article to a errpera ure I N exce | ass-transition tenperature. 5.

A method as cﬁf éf”hf‘ea‘é/“@:h&'c& airé sl réReedbiRehakhel airftdcle
Cc isre-To

pari.son whi rmed as the article is noulded, is at a tenperature

during the nar fAITASW, PERECES1 WARR IO GRsiing heré LaPabEyURenYhiacit dlhe
material of the article has when the article 1s subseg- uently re-forned

into the fi nirgheth pEwaluskial. difectiilopr o tHeiparisonany preceding claim

wherein the plastics material of the parison is in the formof a polyester
or a polyanide, for exanple pol yhexanet hyl ene adi pamni de, pol ycapr ol act am
pol yhexanet liy) ene metiscdrasecladmee iyl emy Preceding. Slasmphw

pol yt et r anet hyl ene
~ the material of the parison is heated before the parison
is re-formed into the article to a temperature in excess

of the glass—transitioh temperature.

5. A method as claimed in Claim &4, wherein at least
the material of the parison which is re-formed as the
 article is moulded, is at a temperature during the re-
forming process which exceeds the temperature whlch the
meterial of the article has when the article is subseqg-

uently re-formed into the finished product.

6. .A method as claimed in any preceding claim,hwherein'
the plastics material of the parison is in the form of
.a;polyester or a polyamide, for example polyhexamethylene
- adipamide, polycaprolactam, polyhekamethylene sebacamide,
polyethylene 2 6- and t.5- naphthalate, polytetramethylene
1. Z-dioxybenzoate and copolymers of ethylene teraphtha-
1ate,_ethylene isophthalate or other similar polymer
.plestice material. | .

¥



1% 2- di oxybenzoate and copol yners of et hyI ene teraphtha- |late, ethylene

i Sophthal ate or other similar polymer plastics naterial . - 23 - 7 A

iethod as claimed in O aim®6, wherein, where the pa“mmm” l"”lm

pol-yet-hyl ene teraphthal ate, the material of the par u",by

havi ng been stretched about three time23nat |east one‘of" tie dir&ctions

of the axis of the material and/or the material of the parison which is to
re-formed is at a tenperature of between 700 and 1500 C during the

re rmng process 8. A nmethod as claimed in Claim7, wherein the naterial

of the parison’ts Atmgthefpasaclaimsed n flaim erY‘]Peﬁﬁéln:tZUP«?Fﬂ &hfuri ng
the re-formng 9. A nethaod as clajined in any. precedin

i SRR I8 ol rineied ol P B
\?\ﬁglrgsnsgli?dca%t EeP urfosgélsg s}f#%é] %ah%‘(’:{:l%ﬁah?ﬁﬂ' §§FE§8§UI’I’O ds
Sﬁidd p\ellr Llsghrg%ﬁoi- OFﬁe%‘ ﬂ\ofss&ind BF}FEP % %?%r’r% t %ﬁe&%é anzil cal
?urtﬂgracomr%ﬁ%g%% Sﬁagg& E%ﬁ'{eg%.r%l. W‘% Pﬁ?rﬁﬁ%&gﬁ%? ggjr%gl to nove
sai d sel ect ed geapgoh R eAN A0 o Vd) Adledéd i ath TBHDLrAtEICT! S

and_to retain sel ar ea
between 70° and 150° C during the re-forming process.

8. A method as claimed in Claim 7, wherein the material
of the parison is at a temperature of between 90° and

125°C during the re-forming process.

9. A method as cléimed in any preceding claim, for
moulding an article from a tubular parisoﬁ having at
least one bpen end, wherein the or eadhopén'end of fhe
parison is retained in position to define said cavity
- between the parison and said moulding sﬁrface-and wherein
said moulding surface is substantially cylindrical and
'surrounds said parison and is defined by said moulding
elements which are cylindrical and movable relative to.
each other axially of the moulding surface, and further
comprising the step of putting said cavity under pressure _
to. move said selected areas into contact with the cylindri-
_ cal moulding_elements and to retain saidﬂSelected areas
against said moulding elements during the movement of
said moulding elements,.and to move said fUrther areas -

~into contact with the limiting surfaées of said depressions.

e



| nst said nmoul ding el eménts during the nove ‘EETa‘ﬁBara~ng -
‘efents, and to nove said further areas into ’Tgmj'ﬂﬂmu ﬂ\m imting
faces of said depressions. -24- 10. A net "ﬂ Caim9
¥rein the parison is re-forned_isyo_an article of mhlch t fe tentral part
constitutes two opposi ng necks for “two future prefornms which are suitable
for re-formng into containers. 5 11. A nethod of moulding an article from

aRw * w

a_pari son . Pl @séERodRAR b1bimEES LA CIRY S wiggménbetiese described Wil

reference to the acconpanying draw ngs. 12. -Apparatus when used to nou

article froaposdarisorecfophad! iatomairedrdiidhe ofmitteh athe! eemegtalln any
10 preceding claim the apparatus conprising a noul ding surface defined by

a pluralitpawt constitgtesetwot sproedies redlad i Sor ttweatirtaraer -
substantially longitudina- Ily of the noul ding surface, the noul ding
elenents<$ﬁefbrmsdﬁhiehsanessudtabaenﬂdnhnqyfnrmImg bmﬂobeon@aiﬂeRSnanged
to reduce the |ongitudinal extent of the depressions upon relative novenent
t hereof, means for securing said parison such that at |east a portion of

t he paﬁl st defA rmethodaoft pouldingaien ashinle £Tom R cpantads P8r noving
selected areas of the material of the 20 parison into contact wwth said
moul di ng @laebicsanatevialesubstegtialdk asharpinbetonglaseribed

nDuIdlng el enents during novenent thereof, ‘and neans for noving
with reference to the accompanylng drawings.

12. Apparatus when used to mould an article from a parison
of plastics material by a method as claimed in any
10 ;preceding claim, the aspparatus comprising a moulding
surface defined by a pluralify of moulding elements
movable relative to each other substantially longitudina-
1ly of the moulding surfaée,.the moulding elements
defining depressions in the moulding surface and being
15 arfanged to reduce the longitudinal extent of the -
depressions upon relative movement thereef,.means for
securing said parison such that at least a portion of
the parison defines a cavity with said moulding surface,
means for moving seiected'areas of the material of the
_20.parison-int0'eontact with.said moulding elements and for
retaining said selected areas against said moulding
elements during movement thereof, and means for moving
- further areas of the material of the parlson adjacent
‘said selected areas into contact with limiting surfaces

25 of said depressions.



f?urther areas of the material of t he parison adjacent said sele reas -
into contact with limting surfaces 25 of said de ons.

Boparatus as clainmed in daim12 for noulding a hoIH ““ﬂ\m Hﬁ
tubul ar parison, wherein the nould- ing surface is

cylindrical and forms the inner serde of an outer nDutd Hn'MM|ch t he
tubul ar 5 parison is secured and further conprising a nmandrel arranged to
exg_\_ﬁnd axially through said parison; said mandrel being provided with
sprihg- | oaded_el epents such tha he axi al__length.of. the drel can be
reduced to c’g r esPBRETESUSHES Gé@éﬁ%lé’ﬁ Gl '{]%I cl’]'érfﬁ‘? Ngh& 10 outer

Appar at us. Aol LPWeB R CLPa FRPES S HEFHET G Qe TR T8 B Marent s
Toul a1 n an L6t POFEBSET EpoRUPH AR ca%%&%ﬁ?&?@ﬂ?%ﬁ% & the
he RS@TS”ZE'?&?%%@%% Gl B sACRAtR: SRR AR OR bR v
| i/\ﬂeﬁ glrﬂ E Weé’r%s%i gt ESEgg%tﬁrQFm g@?ﬁﬂo’%&grow ﬁdﬁﬁgh aﬁ%‘%{flénglge\?lrcé4
Lor heat Rgu%ﬁaﬂ%éﬁrta' ekBehli® aRABNIY" LR Udl pacison, behig provided

mandrel being provided with spring-loaded elements such

that the axial length of the mandrel can be reduced

to correspond to the reduction of the axial length of the

10 outer mould effected by relative movement of said moulding

elements .

14. Apperatus as claimed in Claim 13, further comprising
_spring-loaded elements provided between adjacent moulding
15 elements and arranged to place the mould in an initial |
position in which its axial length is greatest, the spring
tension of the spring-loaded elements in the axial direc-
tion of the mould differing in value snch that the mould-

ing elements are movable in turn towards each other.

20 15. Apparatus as claimed in Claim 13 or 14, wherein the
mandrel has a central section provided with a heating
device for heating the material in the parison, the
central section being provided with an insulating layer
which separates the central section from adjacent end

25 sections of the mandrel.

@



separates the central section from adjacent end 25 sectjons of the t
el . - 26 - 16. Apparatus as claimed in CI 15  wherein the

d is provided with retaining elenents for securntﬁlﬂ“ muaﬂr" tside ¢
ose areas of the parison which are _be re-forme of the
article, said 5 retaining elenent§ ng novabl e rel atlve to'eath other in
the axial direction of the nould, -and wherein said retaining el enments are
provided w th cooling ducts for cooI ing the material of the parison at thé

by Che cerldal ARReT SRR P, B RIRAR 2 %3?#‘ Z?‘*e%és’f“eﬁ e lor 2 Qﬁf‘iﬁ‘r

are adj ac C
speci fi caﬁr%r#ﬁ%%{%eeggg%gﬁr %53%2'33&55( Iéhot ocopyl ng t e app can?s ori gi nal
typescmlﬁP?rlsdﬁ JBY¥s£Q8! hose. E?@a%ﬁ%&ﬂ iéhfgheult to read.

The ori gi typescri pt contal ni ng these amen rrents may be inspected on the
prem ses Gfp the FolLoimélf &ﬁ?z.ng moulding of the article, -said

5 retaining elements ben.ng movable relat:.ve to each other

in the axial direction of the mould, and wherein said
e ~""Y  retaining elements are provided with céolin_g ducts for
cooling the material of the parison at the point of
transition between those areas of the parison which
| 10-.are ‘heated by the central section of the mandrel and-
those areas of the parison which are adjacent to the end

sections of the rhandrel.

1'he text of the speoi.ﬁ.caﬁ.on has been reproduced by photoeop;y:i.ng the applicants origina.l
typescript. It may contain a few amemdments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office



