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DESCRI PTION The present invention refers to an inproved apparatus
for handling on a 15 |arge-scale basis, and in an orderly sequenti al
manner, preforns nmade of thernopl astic material, in particular

pol yet hyl ene terephtal ate (PET) and pol ypropyl ene (PP), adapted to be
bl ow moul ded for conversion into finished cont ai ners. 20 In

particular, the present invention can be used in a npst advantageous
manner yhen t-he descri bed apparatus is associated to an integrated type of
productton plant, ie. a plant that is also known in the art as a
si ngl e- st age one; but can of course be effectively used also in
connection wth plants that are fed with previ ously produced preforns
to only carry out the final blow noulding phase 25 (two-stage plants).
As a matter of fact, these processes for the production of such types of
containers are generally known to be able to be schematically divided into
t wo REFARATUSFON CONTRRICUSIEY. TRANSFERIENS DRDERLY SEQUENCESSIF RREFOBMS OB THERMOPRTIC
I n two- sMJERIBE ocesses, a previously noul ded preformor parison in a
subst adfi al | y anorphous state is heated up again to its preferred nol ecul ar
orientation tenperature, at which it is then blow nmoulded to the desired
shape. As _ 1

DESCRIPTION

The present invention refers to an improved apparatus for handling on a

15 large-scale basis, and in an orderly sequential manner, preforms made of
thermoplastic material, in particllar polyethylene terephtalate (PET) and
polypropylene (PP), adapted to be blow-moulded for conversion into finished

containers.

20 In particular, the present invention can be used in a most advantageous
manner when the described apparatus is associated to an integrated type of
production plant, ie. a plant that is also known in the art as a single-stage one, but
can of course be effectively used also in connection with plants that are fed with
previously produced preforms to only carry out the final blow-moulding phase

25 (two-stage plants). |

As a matter of fact, these processes for the production of such types of
containers are generally known to be able to be schematically divided into two

basic topologies. Ie. single-stage and two-stage processes.

In two-stage processes, a previousty moulded preform or parison in a
substantially amorphous state is heated up again to its preferred molecular
orientation temperature, at which it is then blow-moulded to the desired shape. As
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PCT/ EP99/ 03307 used this particular context, the term "two-stage
process", owowgpdey "two-stage", is i ntended to nean anpPCREFE¥EI0T hat
produces a preformor parison which nust subsequently be heated up
again from anbient tenperature to the respective "~ bl ow noul di ng

tenperature. 5 . . On the contrar, si ngl e- st age_processes » §0
defined ow HEed @%Wéu?‘é}é{ c‘?’ﬁ%‘?‘ e e, d _oéﬁi%geg%ﬁ?%fse' BF &ﬁ%’& ﬁ?’(r??gsvg%?ed% N
so-cal | ed ppeiRidd £ mah! SfMprdcba Hae idrbtbeshe prefor asfepisnowhichr mpar i son
fromthe injection or extrusion nmould (after it has cool ed down to sone

appr opri at estlepuentiyube) heajed Woad:in| bemngrbiest tesppsirare Bdha BSPEFBIor m or

parison is g{ol owed, 1.0 v%gl bal ance down to a preferred nol ecular
orientation @ﬁm% 5?‘(‘%1‘%reformor parison is then transferred to a
bl ow noulsdi ng nmoul d, where it is nmoulded into the desired shape.

Bot h above cited types of production nethods involve the use of a (tger se
15 known) bl obmihe comitETst SiRgisretagripiaresiasearewia fefinesloevingdg thadadti gt neans

for trapsferrin d sel Wfo r n ;e 5L e; ed
cont ai ners ﬁagy i ca%a%%eo ﬁ8%%§%§%§é%r%ﬁh¥§%go¥ proce sg%
further shaggné heeibeatareardbn from thednpbisd bngxsasich mduRr(aitenit haslcdekkdor

extruded preforns first to a conditioning and 1 er_rperat,ure-{qevel | jng
station anddeWentof FGRe t IMFORNEE FHRES 8 RuEInAIRRG TRt nhes0 Spidant .
Such a transf I ;1 Qf o T ARS ' Hefe

vari ous 10 B{egé#]:&g?ég&éﬁ éé’%%%?%?ﬁ%%%%varl ghscgor'f@%lﬁoo sérgfet#%iarti c(ﬁ{laérr by
cont enpor anggaghtion temperatsfeer 8aidg prriomps oof parisefioisghdro trdnsiccradi i @ni ng
station and then, again ip a,25 synchrgngus nper, .,to the bl ow nmoul di ng
unit where % Boujsh Bh5Fe 1§ Tgoulded Hig, HediSHEPE-aneousl y.

A different technique nmakes on the contrary use of the concept calling for
a plurality of prefornms to be first transferred in an orderly, but
sequenti al malodr above@iteth sypemdi prashictign stathodmn invatver dret bigy oh e ePEF &gt ed by

all owi ng themt ve in .conti,nuo manner thr ceondi tioni ovens

or zoneg.5 Aﬁ%@’gsﬁgﬂ"@%@%&ﬁ £ie8RE r“f‘&d%e Feat %%P@aﬁeﬁggﬁ@ggaé‘%&% cked on

an one- by- opgasing ArdsRnef SeReidktnd/or B8 MIORmAlGedtomaiety direrg .

tools where they are eventually converted into finished X

2 the blow-moulding phase. Both types of processes further share the feature of
transferring said injection moulded or extruded preforms first to a conditioning and

temperature-levelling station and then from this station to the actual blow moulding

20 plant.

Such a transferring operation is usually carried out with the use of various
techniques and according to various methods, in particular by contemporaneousl_y
transferring groups of preforms to the conditioning station and then, again in a

25 synchronous manner, o the blow moulding unit where said group of preforms is

processed simultaneously.

A different technique makes on the contrary use of the concept calling for a

plurality of preforms to be first transferred in an orderly, but sequential manner to

30 the conditioning station, where they are treated by allowing them to move in a

contimious manner through conditioning ovens or zones. After such a conditioning
phase, said preforms are picked on an cne-by-one basis and transferred imto |

appropriate blow-moulding tools where they are eventually converted into finished
2
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containers, with a simlar process that is however

PCT/ EP99/ 03 3
appr opri at elYP 2¥8268% 1ol | ow an out-of -phase pattern fr8fABaIeFPH
moul d according to the rate of arrival of said _preforns. 5

‘This second technique has sone advantages fromboth a construction and an
oper ational qetditersf withewsngibr gipess Gli lsl Bvdvertdpraptiably & tbTenek her
hand wel | aware of, so that they shall not be reviewed here.

It however Hi%-oEPERSSPEYHINAEIT JREHB de koA meeersinana et rete phariahaf saighi | e

the 10 congditiRaing phase is particularly facilitated by the verti cal

posi tion of “the preform - - with the neck portion thereof turned
downwar ds, for |argely:-known reasons, which shal | therefore not be
recal l ed here, nounting the preformon the means provided - ‘to transfer
it first 20 t heUsSREPR b e AEVaTRGRSt PR Heoth [RoGPIFBUFERT GRARRL i S

on the gopt Sk 1ok 5bvP Ul t far : tRoHOR |
vertical posrti o%@%%gsﬁl ts 15 necéﬁ po?t@ﬁﬁrﬁgﬁgﬁ?&% J&? Cp“%&s a
result, if useresisadestdieytahalnbve revicwadhsreoperati ng on a single pl ane,

be It a vertical or horizontal one, a serious drawback is incurred in
the "condi tioning phase, if it is opted for the preforms to anyway
under go condi t} aBwegemhidakb el fpRAr Hra%@oaq&%&:heéc?}ea %ﬂ%&@%@é wille the
remar kabl e conplications in thé construction and, therefore, also the

oper at i ol ofcondiiiopingmhage i patioulady d&utlitated vt the arerficd pbyititie af/the prefortmpact
on the overal. congmecs.thereof., if it is o he contrary opted faor. such
preforms to V‘B%‘ tﬁ? an g?‘é’ P ?neo(%1 ‘\%leﬁ?f Pﬁ-g?? dﬁ&@i@’a&gﬁr %qr gﬁrgteéﬁf %’é‘?}‘xﬁ B%W'dgl.mh 25
El oquent di SEAIDGUFEBrOhotHiCFedallé@ BB, AMRmRK TP HSEm? bniha hrhat brogasgans
nmoving on a single plane are described in follow ng patent literature: US 3

984 513, to treyssiey iBErst fphe appddionnoAtdion\ApdgE¢0®0Be blye e ddng 2848 is o5 4
354 813, US . 50.. EP.0Q 296.825. EP, 0 425 360.. 30
g g&l%'ar? carrfcb oyt in %9?‘§Fr'f1 ”fl%E}r al ngm VELIGRHRUR T GRF the

A general tenpératufe conditioning-p
patent 15 pettpeabhammERupwadéds. 632 to SIDEL to be provided with devices
that are capabl e of reversing the orientation of the preforns tw ce, so

that the same preforms end up by eventually acquiring their initial
orientation. Aggresult, if use is made of transferring means operating on a Single plane, be

it a vertical or horizontal one, a serious drawback is incurred in the conditioning
phase, if it is opted for the preforms to anyway undergo conditioning with their neck
20 portion tumed upwards, or remarkable complications in the construction and,
therefore, also the operation of the plant shall be accepted, with a clearly heavy
impact on the overall economics thereof, if i is on the contrary opted for such

preforms to be transferred with their neck portion turned downwards.

25 Eloquent disclosures of such a technique making use of transferring means
moving on a single plane are described in following patent literature: US 3 984 513,
US 4 362 498, WO 86/01400, WO 95/05933, US 3 339 230, US 4 354 813, US 4 313
720, US 4 850 880, EP 0 296 825, EP 0 425 360.

30 A general temperature conditioning plant for preforms is known from the patent
publication FR 2 646 632 to SIDEL to be provided with devices that are capable of
reversing the orientation of the preforms twice, so that the same preforms end up
by eventually acquiring their initial orientation.

3
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PCT/ EP99/ 03507 - Wth such devices, the preforns; which reach
sai d tenper a¥W0oneémendi ti oni ng plant with their neck pegjgposedsgti N
upwar ds, are turned upside down, so as to present their neck portion facing
downwards, and in such a position they are then subjected to tenperature
condi ti oni ng. After such a treatnent, they are again turned
through 180[err] so as to regain their initial position, ie. with

t heir neck por tWish siialtidegidsswiiedSreforisc RvHish e | i ew
of - t he- subsequent. .&aﬁgl i ng. ther.ce}%f - 10 M‘ﬁ éﬁa&%&\%@%@eﬁo@h&u@%es,
whi-eh -conpr i-BE5H VB TIEH) Do BeTign J9aipe iravedds, are turmel Lipside ydoent abl aviong

menbers, _tur Ardeac - conpl i cated and,

t her ef or e,“"égfoensi v'gﬁ’ginéc?kiﬁr?ﬁg?ﬁe%ta%? é@é&rg % %%%cgag?qﬁ% BE¥ AT theror m
must be 5 subjectediteltthperefiracsiditdrénglevi ce capabl'e of quickly reverse its
position on an 15 individual basis. Based on the above
considerations, it is therefore a nmain purpose of the present

invention to pragl 9eciR HARRAAL - hog applyi.ng, to the preform
transferring.and conditioni néﬁp g%%ﬁg%?%%ﬁ ‘#‘ﬁa‘gﬁégﬁaf%%m‘%%m@?ﬁg
phase, so agitiebposiliosh ieatvethaheir chalpertiondadhd @pvatd0 Wt & ReorB TR Ml N
t he nost effective Oarzrlidﬁggl,r and reliable manner, while doing away

’ eco
with the af oP&'TY PERS FRRSRBERS thegeef- t o be further capable of feeding

t he bl owigoul ding plant in a continuous, automatic and orderly manner
W t hout any interposition of phases that may interrupt the continuity
of the prefor niP¥eehgSYdoweviogs: hetidnr eomptish ArhaliphArAidifg "tkerR € and S

easily inpli 3 i Q it f.readi|ly avail abl e techniques and neans
and s ﬁgﬁ%}t &gg\r@; or eE g’ég@é%%o FEBIRFar#ally Ut te beviahar|cosadicated and,
Such mai n aitiereforé hexpansive rindi GBI Bear8bi e Wi & Ny r [
thereof, is ., reached in _an apparflt uag tﬁggh%ﬁ%é‘n@a%%ﬁ %l%go?é}u%@gt S
recited i n FReVidpdeWiack sywle |devies. capable of quickly reverse its position on an

4 15 individual basis.

Based on the above considerations, it is therefore a main purpose of the present
invention to provide an apparatus and a method applying to the preform
transferring and conditioning phases Preceding the actual blow-moulding phase, so

' "20 ""asto ‘orientate and change the orientation of the preforms in the most effective,
economical and reliable manner, while doing away with the afore cited drawbacks,
and to be further capable of feeding the blow moulding plant in a continuous,
automatic and orderly mammer without any imterposition of phases that may interrupt
the continuity of the preform feeding flow. Furthermore, such an apparatus must be

25 easily implemented with the use of readily available technicques and means and
shall therefore be reasonably low in its overall costs.

Such main aim of the present invention, along with further features thereof, is

reached in an apparatus that is made and operates as recited in the appended
30 claims.
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PCT/ EP99/ 03507 The present invention may take the !

preferred HMHYPMAENt -such as the one that is descri bedpclt"ﬁ&g%%alsﬁ-bel ow
by way of non-limting exanple with reference to the acconpanyi ng
draw ngs, in which: 5 Figure 1 is a schematical perspective view

of an appar at gge peERndinRendon hiiptake thedipHedita prakerdd anbodiment such asHbgure 2
is a schematical "perspective_ view of two basic conponents of the

h
present i nvanethatis deseiiked i detaiiieaiow dpyaway af nenrlEpiing sxample Witk ge{erense
- Figure 3 s a Y %hfq%-f : sanme conponents of Figure 2, but
.Showi ng 't he%%?%a%%@%%\%&ﬁgocﬁal n @%&?ﬁey' are di sassoci ated from each
ot her; " - Figure 4 is a vertical-section view of the conveyor
“belt,"a preform the 15 respective pick-up plug and support and forward
carryingsel enefiigya 1 is a é@%@ﬁ@%ﬁﬁ%ﬁﬁ? ERE BB P T oharey gaiof‘ggm
- Figure 5 j \" L:cal -section view of the conveyor belt, a preform the
respective %’zs%fﬂfg"tet&hg% and support and forward carrying elenent in 20
correspondence of the preform heating zone; - Figure 6 is a

schemati cal perspective view of an inprovenent of the .apparatus
i | lustrated | nFE%8%Rs2 schggaﬁcaf perspeghiye view g W%Eﬁ%ﬁé{%ﬁbﬁa@eﬁ@r FBeti ve

view of a THELARinddRbORIEAl Qimbl8d o in 2PRALRL URAdbhust rated Tn Figure 1;
1S rYtI cal sSI (?S

- Figure 8 a principle ve projection of the apparatus _
illustraged in Figure 1; 30 - Figure 9 is a principle vertical

side projection, of the apparatys MLLUSt dledahl compdredld & Figure 2, but

showing them in a condition in which they are disassociated from each other;

19

- Figure 4 is a vertical-section view of the conveyor belt, a preform, the
15 respective pick-up plug and support and forward carrying element in

correspondence of the preform loading platform;

- Figure 5 is a vertical-section view of the conveyor belt, a preform, the
respective pick-up plug and support and forward carrying element in

20 correspondence of the preform heating zone;

- Figure 6 is a schematical perspective view of an improvement of the apparatus

illustrated in Figure 1,

25 - Figure 7 is a schematical perspective view of a further improvement of the

apparatus illustrated in Figure ;

- Figure 8 is a principle vertical side projection of the apparatus illustrated in

Figure 1;

- Figure 9 is a principle vertical side projection of the apparatus illustrated in
Figure 7;
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PCT/ EP99/ 03507 - Figure 10 is a diagrammtical view of the inner
t her mal pr o0 %9es2603r 0ss t he wal | t hi ckness of the pref AGRERRS/OPHr
di fferent thichnesses thereof; - Figure 11 is a diagranmmati cal

view of two clusters of four curves each, 5 referring to the transient

i nner and out e, k& ﬁi_a%%ﬂ QU [ i p tive
t hi cknesses; "hgtu?g}?é 15‘3%1 I gﬁﬁié‘?{‘%&&@g S@#%é‘%%tpg?fg%,“{oéﬁ dﬁg’%ﬁ

per spect i veahickesss, of frespefdrin &nfouradifferent thivhnagpatarast; accordi ng to an

i nprovenent of the present invention, as shown in a 10 particular
operati.ng state,; - Figures 13A,- 13B and 13C are side, top and -- -
perspective vi r t'bz}é%g, : g - rat BRAAl | inthe .
above cited Fig eg, Fﬁgfcashomﬁﬂxgrg{emﬁlnwg\% & ﬁ. f%‘%&gﬁt&ofgg gti ng Ef%t‘e; 15

- Fi gur e5 14efesting pethepeatsiont innerand buter ponpérahires of foer prafera hayvimghionun i n

Fi gures 12A and 13A. The basic peculiarity of the present

i nventi on J@W%’é"e;b?’ % conbi ned use of 20 a fixed cl osed-1o0op conveyor
belt, which is adapted to constitute an appropriate transferring guide
and whose orientation is defined on two distinct planes. and a | chain
capabl e of sl i Hignresal 28 d2B and 13 rave gide, el andaedsantive diaws, respeoialy.©f of

IS e B R R s e RO

pr ef or @02%314@&331%1'5%5&@; dly. With reference to Figures 1 and
2, these can be seen to iIllustrate the conveyor or guide belt 2, on
whi ch there are nmounted two support and forward carrying el enents 3, 3a

that shall be ﬁgﬁfersf 12801 b8 .Gk ‘f§(§ 21?? gﬁ\%mat;oéhagggpteg el vidlrs, respeddifily, of

configuration oF sai'd conveyor urse extenhds to forma
cl osed- | ooph@rseRROSFRIANSs antetting &b eneabsve ehed iFigirendosashdwohiaere mhal | be
such as _to allow for: : 6
different operating state;
15
- Figure 14 is a perspective view of a portion of the apparatus shown in Figures

12A and 13A.

The basic peculiarity of the present mvention derives from the combined use of

20 a ‘xed dosed-loop conveyor belt, which is adapted to constitute an appropriate
transferring guide and whose orientation is defined on two distinct planes. and a
chain capable of sliding along said conveyor belt and formed by a plurality of
support and forward carrying elements engaged in said guide and on which
respective pick-up, accompanying and release members for respective preforms

25 are applied rigidly.

With reference to Figures 1 and 2, these can be seen to illustrate the conveyor
or guidé belt 2, on which there are mounted two support and forward carrying
elements 3, 3a that shall be déscribed in greater detail further on.

30
.- The configuration of said conveyor belt, which of course extends to form a
closed-loop arrangement, and the elements constituting said chain shall be such as

to allow for:
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PCT/ EP99/ 035Q - loadi ng and unl oadi ng the prefor i ated
to said el gﬁgé?@%%? 3a to take - place with the preforng(@ﬁ.ﬁg%&@%?fi cal
position with their neck portion turned upwar ds, and the tenperature
condi tioning phase to be on the contrary carried out with the sane
preforns agai Rldadimy eed thloatingdke prajormblitsssictared foedaid eRetennod tiaao take

t urned downwar ds. Such a r.eglui)t .can b,& gbtained if the belt is

bent by hal Place ith JRe RFelyms Bk & Yetigal position, gty gipix MEFK FPOTERR Aect i cal
pl ane, in sgshadsiaRNee tbideraul *nAkHh 8810 be on t?‘?%ﬁt?ﬁjerlcﬁn’i b&ON
with a certain orientation, will again -be“in a vertical -position atter - 10
such a cur veitlrks spEe Walormhagepos vertioal poditd, dnutiveith theimeeckupsitiba down.
Figure 1l.shg a result can for exanple be obtained if the belt 2
IS ?or%%@%\/\%&@ér e-and-back, ie. delivery and return stretches 11
and 12 extendi ng on a horizontal plane and connected to each ot her by

a curved stretch 13 15 arranged .on the sanme horizontal plane. I'n
cor r espondenc &ud agasult canyles ehiained if thadbeltds bptrley half pound aterk atlebstdst a

condi ti oni J o] known kind, which heats, up and ssi bly
| evel s of f '}901‘3&?,[ %%togr?ﬁe% g%&?cgﬁ g?a?}ehén PPEE G FERRRR 3% Wfrﬁgnﬁ%ﬁé sai d
stretches apghicallytth@@ontwier #teren beicamtientwll Abinbd Beh heARGKORIN Sfbrt ur ned
downwards. During this _conditioning phasé, said preforns are

aut omat il al Jugh g SHEEH PRVER BespPropimersation, ie. turnednpsithdowar ti cal axi s
in order to better distribute the heatung effect, but this fact is

| argely known in the art and is not a part of the present invention. 25
On the opposi Figuss deshowst thet suslve desiir@inGbr d3ampRi e Sht@tdEshel berRds 12

conti nue W two cyrvatures 14 and 15, respectively, which extend
vertical | yf@mi%vg?ydéwo CLHARAEREK o Seliary aadr tetu afrgiches 11 and 12 At

the end of Erﬂjr\g%% ghfiesntdibiand. b ref ' ' ci ated
30 to the belt tx?: the ai %ldpof rreancsc %Fahgﬁg%mﬁ}é@%%wgp%ﬁﬁer

det ai | tiar =henged on the saré hodepatsaigdartehensel ves a rotation by half a round
angle, so as to eventually assune an orientation with their neck

pqrti on turned upwards. 7
In correspondence of said stretches 11 and 12 there is provided at least a

conditioning station 6, of a per sé known kind, which heats up and possibly levels off
the temperature of the preforms that are moving along said stretches and must

20 therefore be oriented with their neck portion turned downwards: During this
conditioning phase. said preforms are automatically caused to rotate on themselves
along the vertical axis in order to better distribute the heatung effect, but this fact is
largely known in the art and is not a part of the present imvention.

25 On the opposite side of the curved stretch 13, said stretches 11 and 12 continue
with two curvanures 14 and 15, respectively, which extend vertically downwards
and develop by half a round angle.

At the end of such curvatures 14 and 15, the preforms, which remain associated

30 to the beit with the aid of means that will be described in greater detail further on,

will undergo themselves a rotation by half a round angle, so as to eventually assurme
an onientation with their neck portion turned upwards.
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PCT/ EP99/ 03507 - At this point, the two vertical stretches 14 and
15 can be jwbngeéb® each ot her by an at |east partial | JCHEPAIS0T

hori zontal stretch 16 along which the stations 4 and 5 for

respectively |oading and unl oading the prefornms onto and from said conveyor

o entat i on " AHEE L8 SRR IERL SURIEN AL RLEY dhefioo e piRRSY |00

at their uppght Rastpefally curved RotiRmth] efreloRi 16GI@Ry Whith etk sthtidrised and Barr

portion as shown_in Figure 1. It wll be simlarl §g(gremate I;hat a
nunber.. of . ofm‘{ﬁ&? %WP’&B?%?SP%PWW @yo anmroé’b PRV RFY n al |
cases the t Paticnuch

confi- guratlg%ggggﬁg Pe quit ecp{r}vg% f/élg\gg‘%%#\%g?égﬁy t 8?%’4&;@1% ed in the art
on tshe basis of such teachi ngs they shall not be illustrated here for
the sake of brevity. far as the support and forward carryl ng

el ements 3, Sé@&nﬂfot SEetehRsy ]54/\/?{1431 15 can gfcayrsebPe FupYek AL TRRET PHH
d, t t
concerne errég‘r‘]cf'en? ey ch\gb? o iGwE Q%an‘;?n%s s}émoﬂ?m%\h% 2 IP%EB@C ive

vi ew of sai I'n a connetted state
Figure 3, m/@rm"ﬂarlgzsa;a)récsmygﬂmyaa e:mhn}:ieemofobﬂnsnrmysmaponmat@:fnst e pbesent

t . ' I t t ut { | bod
Lhat 1 5 pr oBPSREIe HChio b RSR e ST S i ES RSt dotr e AR Rl 1 o1
tabs 20 s@(%a ggfanaas EXPbe qQiBRBAGRY & EGHBIVRBRDSF ke kbt AR ARen23

arrange axis X t he opposite side of these tabs
there is prthelkcm césm*oteag@n@mﬂw@e&ngwbm@uaratedhemxon@ﬂem efb@vithat has
its own axis Y orthogonal to said axis X. 25 The architecture, the
geonetry and the di nensions of said support elenent 3 are such that,

when conbi ned Ay &b 23 thellstipssrt SMARERVarel @BAlg 3knsdi BABa adshé dhéresth
el enent 3, the tabs 20a and 2la thereof define a niche adapted_to

acconpdat e asseciated picktupudngh? 25 eencsanes. selerense shouldrer magedo FIBWe S turn
capabl e i ], @é‘&i e s 22a
and 23a gr o‘\yﬁﬁ:@g‘g S%%?%ge%gxggb%g{ %%?d éﬁhﬂe J]é g%?—g f%ug]%'uer g%%hea%'?}e a.

as to Figure 3, which is a disaggregated view of some components of the present )

mvention.

The support element 3 is constituted by a central body that is provided, on one
20 -of the onward motion sides, with two parallel tabs 20 and 21 featuring two

appropriate respective holes 22 and 23 arranged on the same axis X.

On the opposite side of these tabs there is provided a protrusion 25 featuring a
through-hole 26 that has its own axis Y orthogonat to said axis X.
25
The architecture, the geometry and the dimensions of said support element 3
are such that, when combined with a further support element 3a similar to said first
element 3, the tabs 20a and 21a thereof define a niche adapted to accomodate the
. protrusion 25 of said element 3, and a pin 27 is in tun capable of being engaged
30 between said through-hole 26 and the holes 22a and 23a provided in the respective
tabs of said further element 3a.
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PCT/ EP99/ 03507 Figure 2 illustrates a pair of suc | S
support el e¥@p¥&26% 3a connected in series and necessa?F?&%%’?%%d at
90[err] with respect to each other so as to allow for t hei r nutual

connection that is obtained by means of said protrusion 25 of one of

sai d el ement s FRpgRgi iMguatdsaspae bf vecmtahiguots bipgporpslbipneud 3 emeattedSuch a
5 met hod of connection of Qontiguous support el enments to each other . repeats

itsel f in inserigs spgpeegssaafeRlahal i et 1esReqite sagh PIRE AR AR f N BPor t

el enents. i ARge . ; hj ' ; ifl | ed
~i-f--the-art %@Eﬁ%ﬂé‘% %&%1% rea@?ﬁf %%B‘F‘S%bé’t glét%ﬁ%im g%(ligﬂ ?g&smg%%ﬁ%n?k%f, 3a
~can_be connged eferhents exrigagingoa aespectiver niche oif ahe dedntigpoush elemearhauding,

the peculiarity of bein caP,abI.e of bei nqg_h riven, ie. ved al %nggp '

appr opr i At enethod of GPEREHAR £ FHHCUPLESH SIBREhBICIENIR0 SRER ORF gegeats tselln

t hr ee- di nengi gn Pidrher | 1 ' i ﬁ’%ﬁﬁb bt Uslehdtin@d i NthEl gure
1, by taki rqggsgr%%rnt ageef)flﬁt E%Crﬁ%an@tdgnacne rte at ea%ﬁlpjpbh éltseupport el ement 3
i s capabl e @tarfgessdry. rotating by 90[err] with respect to an axis of a 15
contiguous elenment 3a situated on a side thereof and is al so capabl e of

freely rotating, again by 90, but about an axis that is orthogonal to
the just abOVﬁtthis oifE RbleResdied 5 thefarfisf dphBRY ofGaRdilwasMEcREe RAbad
situated on the ot%er side of the element 3 with respect to the

el enent 18a.elements 3, 3a can bh gprngcted i senies seay tolormi addsed-leopishel thatdws| i nk,

'n wht oh coft RuBiRY ch e b PEREE eyl B iR (B f ol ™

orientati or%uiaé)btenmat%aﬁ@x@aaiw develpial £tPbeBehagismy e, in pardtilar nespect
to a guide Delt extending al ong any three-di nensionally configured
path. 25 path as lustpiec pdiowe, 1 X RKPE AdTaRage efdhasieupstagre i £achng

t heref ore hgj ' ' 2 0 N t.r. ' [ 6 or
7. For sai dsu?%gpgé%ﬁégﬁes }ussceaé) atg%)e ?ﬁ%&ﬁ? rg&%?éjség \{3@ f%‘gbgtrtgs%ﬁ%ﬁér?\%gntion,
each suppordontjesentlefentdai stuptedvoml edsidetthereof, and isealpe capelklef efstresling
means 30, 30a connecting the support elenent to a_.so-called 30 pick-up plug
31 and 3la GFRUEENPEER Ji:ﬁg er thﬁEBPteana’ﬁ %ﬁtr@ ifH}ogQﬁg‘p{on § P\usg above

def i ned pO%&ﬁ&%g%. P 3l dyinke bEREd s RIEBSREGbEE dH Ble0sHES Zide3aRthe The

t echnol ogy of such pick-up plugs or simlar neans, the purpose

t her eof , t rdemenigbwih respeatrid thieselement 3are wel | known in the art, so that

they shall not be illustrated here. WO 99/ 62693
PCT/ EP99/ 03507
-7 A chain is in this way obtained, in which each link, or support element 3, is

supsantially similar to any other link, and in which contiguous links are mounted
with a mutually orthogonal orientation, so that said chain is capable of being moved
with respect to a guide belt - extending along any three-dimensionally configured

path.

25

In particular, such a chain is capable of sliding, and therefore being driven,
along the belt illustrated in Figures 1, 6 or 7. For said chain to be used to the
purposes of the present invention, each support element 3, 3a is prgvided with a
 respective fastening means 30, 30a connecting the support element to a so-called
30 pick-up plug 31 and 3la or similar member capable of picking up, keeping na
defined position and finally releasing a respective preform 32, 32a. The technology
of such pick-up plugs or similar means, the purpose thereof, their operation and use

are well known in the art, so that they shall not be illustrated here.
' 9



I f such pick-up plugs are connected wth respective support el enents,

possi bly with the aid of auxiliary coupling supports, a configuration

i s obt ai nedwas9sidesist r at ed in Figures 1 and 3, ie. a cPEEERMNSY chain
whose el enents 3 are linked to 5 respective pick-up plugs, to which
respective preforns are in turn associ at ed. It s therefore
clear, and denonstrated, that such a chain and all el enents thereof

are capabl e of freely noving along the three-dinensional path illustrated
in the Fi pi@spieiudcpligs ddeecdnasttet Rt rebpedtivs Bupport eldfmeuntpaysibiy
support el enents, ,t%ese 10 are capable of rotati ng%. by 9,0'[351%4?30 a specific
pl ane si nce Witsahe aicolAUEREY GRURING SUPPETHm® RORIEuERTPN IRt élg‘iﬁni also -
to the conti n tarnal , shnRaAr e t h i i des
of said pai ﬁgg&gﬁgrrgna?g g\/\%c% ar eaéé?%aﬁ a:;z capa leéerﬂ@nt& %fé?gg%iﬁéneareagati ng
by an ang e respfife pidk-ubpihgsno whjzharspediat prefonns aregoneah assodiztedabove
cited specific plane since they are hinged on respective axes situated on
said 15 orthogonal plane, of which one is represented by the axis X in

Figure 2. Itis mere&gc I‘l&‘x',i elc) cpa%énsﬁﬂ%dsﬁiiaf’s&ﬁ%i ha®f arSINQE b Rl TRERLS |

devel oping into a osed-| oop conti

_ iguration, are configured so as to
be abl e to taramapeble dyresameowdiy along heai tirgs-dinenpioptlugath dlestiated anitheh

i at ed ling el ts, the.plurality of 20 f ) th
that has at FraBer SR 2 st HE oS potcor Sprdiiion? FEESTR Bihelid BeREL
pr ef or By @Ar groIchpabiedofdidtink ey 0P sKa RPEEHRO HIiNY Bade o wes dingea omid ch

can therefore acconodate the preformloadi ng and unl oading stations 4 and
5, as webimoen saxis dadhesager pppliost alsmta eeniggpnerrd extergal SUPRA whi ch

. > . Wi Lh Lhe L] ey
Th Lhe beot Sseah P Qs St Sl ool (S BH oiih HELARRER, | ©
condi ti oni ngf hggatroRihg by an angle of F&f Buesce pidietthat ibertdend co Biggalbeve8 t o

better understand the basic, configuration of the apparatus, illusfrated
in Figure 1CitednsRastsiRigng KECHJIReY idondinged on repRecive e 153 n@na‘ﬁiﬂi

un! oadl ngy stapl 885 1880 Bt DEDRLEARLAas el Shex A E@RdZ30. 12 thar

acconodat’e I on of con I oni ng ation 6, thhe horizontal
curved stretch 13 that joins said horizontal stretches to each other,
? f] ev\glr Lf g?mtshf%\%/ L‘%&z %L\hglt an%it.rsg{[dc b:ﬁginléf as?;\gp%rSt élgxa:}en%r edé)vre?a/ﬁixqg din%oo aE urg

WO 99/ 62693closed-loop configuration, are configured so as to be able to transfef, by means of
PCT/ EP99/ 03507 - Figures 4 and 5 illustrate two oegom te positions
of the pref exithFickup Phgs and therewith associated coupling elements, the plurality of
20 preforms along a path that has at least a horizontal, even curved stretch 16, in which
said preforms are oriented with their neck portion turned downwards and which
can therefore accomodate the preform loading and unloading stations 4 and 5, as
well as at least a different horizontal stretch 11 or 12 in which said preforms are
oriented with their neck portion turned upwards, ie. in the best possible position in

25 view of undergoing the temperature conditioning treatment.

Reference should be made to Figure 8 to better understand the basic
configutation of the apparatus illustrated in Figure 1, emphasizing the positions of
the preform loading and unloading stations 4 and 5, the horizontal stretches 11 and

30 12 that accomodate the position of the conditioning station 6, the horizontal curved
stretch 13 that joins said horizontal stretches to each other, as well as the vertical
stretches 14 and 15 that are provided to turn the preformns upside down.

10



therewith connected nenbers. In fact, while Figure 4 illustrates the
preformin e vicinity of the | oading and unl oadi ng i ere
it isina @g’r%"’%@? position, but with its neck porti o%}l&éﬁﬁ?@?grlﬁd
upwar ds, the respective pick-up plug and support 5 elenment 3 being in
turn consistently oriented with respect to the belt 2, Figure 5
illustrates thEgprest drand $ Bluppitatiwel opopsiteepdsitainsnef the prafoit i o rhdghe

stretch 6 in,_whic it still is in a.verfical position, but with its
neck porti o}@f@ r @8888\%@%#"8?:5' f%ﬁaf:tewhﬂe FE%’V@# 'Hmf%?%g’éﬁé} m the
respective RiGHintBf tHeUldaditg SIPRIGIdS) 8HBSH, WAStDE iS8eR véﬁlicﬂlgqsr@&}, Put s

course reversed with respect to their position in Figure 4. :
far as the EfHEReACRCTeN | WEesanyadai heofespepiver pickuprny sndisupged ai d

gui de belf i ed, . sanE he iml enented fhrough.the .use pof
appr opr i a% e e%xﬁ%ﬁ%ﬁ%ggnsﬂ Eﬁ%’t%?%‘%g@hgﬁ%lﬁ%@ ‘Tgﬁgﬁﬂeﬁ% % eg‘ﬁh. E,Fiﬁgure §
particul ar, iapgates the pebfenh gepuint dond thelhQtifi§ bbbt GAs kst dheini waiEh gur es
3, 4 and 5, such a driving 15 notion Is inplenmented by engagi ng appropriate

| at chi ng mednsilds mpp gegival positiqn: syt Wil itaneekh pogiond lotned dowiwards/while

connecting I enent.s this has alrea een
descri bed a%%\%ﬁﬂ;%‘égg%“ﬁ@%%%@é‘?% %%%\agaﬁ%d SRRy SgEmeLy g g%ﬁ%ﬁ*é‘f ed
al so i n Fi gliesf4oumskirehersbdwsthaeibot &5 thek PosHies id Kigurd £w of the preform
the related pick-up plug 31, the rel ated support elenment 3, and the
rel ated %t chi ng nmeans 34 and 35, in a position in which the preform
is turned W thad RERL L | i AR | RY t he
| oadi ng and u%o%giaﬁgﬁgt ati%éril%Eég{g'dﬂge Ig(%&@%iogsuep}?ér#tg%%‘; Si&#lé%a?é
nanely in tgeiddadeBdisporndesne@8thehsameefcan bet eplementel througivfthe hesegef de

belt 2 that acconndates, and thgllraef ore uiﬁﬂes, the latching . peans 34
and 35. |n GRREPLate fring meany, et are gateraliv kaown ip dhe gt FaPATISHIEE#sbr t

el ement s ar gaghubdulyl oteesoldiciekdnnlial HIGGRS 4, 8a ol WRbFaldnbind e
configurations appearing in said two figures are exhaustive of the totality
of the 36 w®wetienskompia@ededel bynentagsic shproyate dstabing meanhddeandieds®e i s

provided th : J Vi evice. (Figyre 4). .no quide belt is on the
contrary prgv“f e%%jg{a%gne\%}ogeoif\/sé‘%ség%%? E?ﬁ“&’& g gpnuguous support 5\?@5"@’&?‘6%93
PCT/ EP99/ 038#k/has already beehhigs¢libad sigoweans 36 engagi ng sai d | atchi ng neans
34 and 35 is schematically * illustrated in Figure 4 and may consi sts of
a traditional nmeans |ike a gearwheel. The present invention al so
all ows for an satbuAliaomss IRERVEIEAL milr Gy Ro ANAYER. PARLLA UBIE%
useful in view of maki'ng the plant even nore conpact.>I'n fact,

-v vertical-section view of the preform, the related pick-up plug 31, the related

=

support element 3, and the related laiching means 34 and 35, in a position in which
the preform is turned with its neck portion facing upwards, ie. in the vicinity of the
loading and unloading station.

[
Lh

Also visible in said Figure 5, namely in the dashed portion 28 thereof, is the
section of the guide belt 2 that accomodates, and therefore guides, the latching
means 34 and 35. In general, the guide belt 2 and the associated chain of support
elements are shown in Figures 4 and 5, in the sense that, typically, the
configurations appearing in said two figures are exhaustive of the totality of the
30 extension and development of the apparatus, ie. where there is provided the
driving device (Figure 4), no guide belt is on the contrary provided, and vice-versa
(Figure 5).

1



with reference to Figure 6 it can be noticed that the belt can enable at

| east two further horizontal stretches 16a and 16b to be incl uded
wi t hin the womessdss 16, al ong which at |east a part 6a, BETEFIYIRSOT
el enents of the conditioning station 6 can in this way be arranged so

that this same conditioning station can actually be subdivided 10 into a

plurality of t : ty
for the t%%%%gg% i§t€|é ?’%Osfa%mfc%@gl I?E%?Sosuc gé %fsg?x?ﬁ%h?ésﬂy'cal | ed
to perform gpsPred in Figare ¢endanyrodnsigtstopa atiivhalneess likod geawihiekl

optim zed. . Afurther inprovenment is illustrated in Figures 7 and
.9 1n. fact, (;on5|der|ng that 15 the preform heating phase taking pl ace

there is us ualfaé %%5%1? gezg]i;b]paal?cp%ﬁ&mé Bor an a%{,%{qaéé&st @&e}ﬁ&gtewg{cht he

sanme prefornms TS It turns out to be of advantage if said
t enper at g epk@xeelpamgﬂmsf ugefase view ohrnmaking fhatplamfevemm@’e comp'oic'hs@&%t ely

after said heatin an retch rov das an. ex 1R

of the hori @ trz?f%‘? g%ﬂ #ﬁt’@&‘ %%%i‘ eff carl en &3{11%3‘%

ext ensi on SkLgleho ﬁ%ﬁt@réﬁe?&iegqeafanaq@m o ﬁz@u@e&%ﬁwﬁb SEréfaerb, along
reversing stretch 71, which corresponds to .the afore nentioned stretch 14

of the pﬂmatém/n paat 64, fly of the elﬁmm of @emongm@g@gr&a&mnoﬁ

SR O C M TR SR T e S

subst ant j@al by a pmz%‘ﬁw:&ép‘a@éte 4ngl cﬂ;@m{dﬂlp%rm TRigi et theopasidility ot t-hley | ose

its symmetry, owing to said extension 71, in connecti on wi th sak’J
stretch 12 eam@raw (ﬂ@n@élpélm@oﬁ%ﬁqnoﬂﬁahéhm a Fauan; Srcdlefdly P (PEd even
partially, said, on 30 except the task of
enabl i ng t h&3He era %agé?lh%\é Q_?E% ogppr opriately |evel of f
before the preforms themsel ves are unloaded fromthe apparatus in order to
?g del i Ve\r/"te}ﬁd@%tg%t e@%légsegglfse usnbz!ltgé/iv mnlecjglmqéangarﬁ 3t fnofact considering that

PCT/ EP99{0380 7 reform heatin Eﬂssea%&ﬁigeﬁla%ehﬂéﬂc%%uﬁw hoeledaBy anpageoms and
fully feasible as tar as eir practical inplenentation is concerned,

must homevewhnﬂp@evmmpeaam!ra)bﬂ & wime prefopns duleveled ;bffoft e CW’&(.W ®epdlant |
namely with

when condi tf“g‘(forObl S{nﬁaﬁﬁg? S T y?qyeﬁ.pgt rhg\ﬂ-?ﬁse ’gm%#% P!"%)a/m pl ant

each ot her ﬁﬁm@a@fate@ss aftdteddid hBaG\0%Se| Sob@AGRRRAMO provided as 28 emmmmn
detail ed expl anation of the causes_behind such a problemis given
bel ow: of the horizontal stretch 12 and related chain.

20

Such an extension stretch 70 terminates of course with a vertical curved
reversing stretch 71, which corresponds to the afore mentioned stretch 14 of the
plant shown in Figure 1, before joining again said at least partially curved stretch

18 via a horizontal cormecting stretch 72.

In practice, the plant shown in Figure 1, where it appears to be substantially
symmetrical, is in this way modified so as to solely lose its symmetry, owing to said
extension 71, in connection with said stretch 12 along which said conditioning

_ station 6 may be situated even partially, said extension 71 having no other function
30 except the task of enabling the temperature of the preforms to appropriately level
off before the preforms themselves are unloaded from the apparaius in order to be

delivered to the subsequent blow moulding station.

12



10 - it is generally known that, when |eaving conditioning stations,
preforms usyally.. . feature a tenperature that is |ower o0Bckh@bégispner .
surface thz‘ﬁgﬁfgzﬁi?:énperat ure prevailing on their outer surface, ow ng
to comonly known reasons that do not need to be dealt with once again
her e; 15 - it is also generally known that carrying out the actual

bl ow noul di ng THeasdopted solntiops, ewughtddvahtabeopeand Mhilgdeasiovlprasvar Bs dieibot h
surfaces of the preforns;. i.n . arti.cular .it requires t nner

t enper at ur epﬁ%"tﬁg‘gﬁﬁ'&emﬁ%? lﬁtcoflg%f??dem hoyrever co?ﬁ_e"’i‘%%p@%%ﬁ}rne Bgn t he
out er .surfage,ifvit? of aBel wiRdB Hlarthakmelve afithY a Ghr3BRes oM dgtintibion of tebove
descr.i-bed--t gnperatdre-condition of the preforns as they leave the 20

condi t i oni ngreghutivign; of the plant whep t consiitiqning eprefpamsr 8ia ymRYoRHET haYSR i n

view of "qbtai ning_optinumf egpe r ... values on i nner and out er
sur f aces, séﬁgumﬁg'cnnu |$?%@ﬁ%%g%aé§#§§gﬁﬁo%@?§ %ggncel?x?éc?.m | oned by a
"tenperature levelling-off" phase consisting in a period of tine 25 during

whi ch heat is neither delivered to nor renoved from the preforms |

t hensel ves, sd there detpirg skplaBaiogpehthenedises oehing stdh PUORIERJSLVEF even
reverse during this period (inversion tinme); however, the actual profile of
such sb daneous tenperature variations depends on a nunber of
factors, anong which there is of course the duration of the

| evel I'i ng-of f phase, the tenperatures prevailing 30 at the begi nni ng. of
this phade, as itie |gena§aﬂé$t1ﬁ@€£i@ﬁ¢-l%ﬁﬁeamséoaﬁ%%mg,ﬁ%@% P&Ef%?ws tisually
particul ar i : r { 2693
PCT/ EP99/ os?%gxghé %ﬂﬁé‘%n‘?% %%2?9?@%9 ﬁ%?%g@%go R AT A ng"%)%e]ES
phase the i preasiimgdor thedr outer sutfzre emanay te sonfmdrie knowd cemmonsdodt daboes

t hat depend on_the gbﬁve. cited . construction and physical paraneters
concer ni ng Ae#d PSRV BREH 3R herel { hepsel ves, but al so the plant and

t he process. 5 For a better explanation and understandi ng of the
above point, reference should further be made to Figures 10 and 11. In
t he di agisam appe#r éag denerally knewnghat ¢RTying out &rpacmaluelew PPUGENT PR&SDN t he

i nner thickness surfac f four preforns..havin i f e i ckpnesses
(dul'y indi cHREH o orig BrReraire Rée"eaﬁ}do%quq‘hé“f%ﬁ%e bt B DrafoaGH Bt

| evel | i ng- opbfrtiplins & rat@irpt olat €@ e eeRrgivrabe highurahst echislebyt, eatto curve
in said di agram shows thé tenperature of each _inner pojnt of. t%l}e?e

pref or m si t thettempgratare on the QUIRTANERCS. Ao m Tamisment hasclpady SRFReF wik

o di | 405t j oo , kD _
Chat corr s BRI (SR RrRgafe Xnation of 8 PR o ey ] o°

t enper at2or esorgditidriey statier; surfaces of the respective preforns,

- it is further generally known that, in view of obtaining optimum temperature
values on both inner and outer surfaces, said conditioning phase is allowed to be
followed by a “temperature levelling-off’ phase consisting in a period of time

25 cduring which heat is neither delivered to nor removed from the preforms
themselves, so that temperatures spontaneously tend to become equal or even
reverse during this period (inversion time); however, the actual profile of such
spontaneous temperature variations depends on a number of factors, among which

~there is of course the duration of the levelling-off phase, the temperatures prevailing.

30 - at the beginning of this phase, as well as other influential parameters, such as in
particular the thickness of the preforms themselves.

13



15 whereas the tenperatures that correspond, on the abscissa, to the

termnal points F, G H J are the tenperatures on the respective
i nner sur f a®8E9¥RBhe four pref or ms. It shoul d be HIVHRIEQ30Rat
the final tenperatures tend to decrease with an i ncreasi ng thickness

of the preform ie. a fact that can be explained in that the nore 20 the

thickness incr gasgactidd)Catmie® dfie dpestid f leRdlinglbodbhbde Uhd HRedi dridusiter

e
t hrough t he pr ef orm Therefore,”in order to have a relatively
const ant t enjsemsreiiEes 198 thecpraiptn deach ahissethibrdependpeni tiec abeve|diedg- of f

St more crog Ve TP Rt ARe SRl T T B PR o

shows: ~  themselvBs ko thepherakitheprodss.def i ned by four curves
indicated with-the letters f, g, h, j and collected into the sheaf of
curves indicated as "Goup 1" in the Figure, 30 - and the inner

D

t enper at ur es. | : respect | . | ndi wth
t he use of theggéﬁeg%ﬁgﬁb%(’g%%gﬁ%%gg&?% n:e%’ftté{\eﬁ(?;/e %He#%fﬁ?%t' fﬁ%&glggngf‘&gd
preforn), antirthelr bechatb jorfigutdsd Osdrehll.dh g tisgfarh depbafiheg th BgufdSlOuhe 2" in
t he e , . 14 99/ 62693
PCT/EP99/ 035§peratures prefaiing ofy hepipnep furkiass surfage of foyr ﬁ%ﬁf%@swgé%@ct ive
di fferent thi i3 iy G Fg%%l s t can
actual ly behdlhﬁ er ?Zﬁﬁﬁ%ﬁgi gﬁi‘gﬁ(ﬁ%}aﬁ%%q gaktgh ?ﬁ%ﬁ%&g%groa{t%? éemp aithe

i nver si on0pdewtlling-eff phiase aonplettedtin Wie ofdinatelr Morp preridedy eddchgred fn ghidise,

t he dg%reasi ougj}er t enper at u%e rreaches down_to the value of the
cont enpor ancYBEHF SHOWS 1§, TP PhR&M FBRHePArLPEhe) RrefTEh il Fha t he

i nstant i ndi Gabgek fbmAh8NQCHURRIARd by the ﬁ@ggog'?ﬁf s u%%%%ﬁgéséé?r the

t hi nnest preformf, ie. the one with a thicknes . wher as
t he inversi ofs poestlt, fthe terhpenahirek &t qorzsispomd jiq ticevalnbd nthewibiscissa at®

t hi ckness of_4.6 IS a as. many.as a oXx. 47 .seconds. at the
st Oprigteallm JeLERENGRS N He B HGBRs MR et daRETBGmS 1)
seconds i1f tiigereas thelt@mpbldnngs ¢fsht coireBodrRY bh BRMbscissa, to the tehfinkhyoilisFYr am

appearing in_the sane Figure it can also be verified that the
G, H, ] are the temperatures on the respective inner surfaces of the four preforms.

It should be noticed that the final temperatures tend to decrease with an
increasing thickness of the preform, ie. a fact that can be explained in that the more .
20 the thickness increases, the more the heat finds it difficult to diffuse through the

preform.

Therefore, in order to have a relatively constant temperature the need would
arise for as specific levelling-off time to be defined and complied with for each
25 preform thickness.

Still more clear and visible is this fact when looking at Figure 11 which shows:
- the outer témpe;'amres, as defined by four curves indicated with the letters {, g,
h, j and collected into the sheaf of curves indicated as “Group 1" in the Figure,
30 - and the inner temperatures. defined by four further respective curves
" indicated with the use of the same letters as above (since they refer to the same

preform), and collected into the sheaf of curves identified as "Croup 2" in the

14



15 inversion points preforns with internedi ate thickness values are reached
after RRY 4 of tinme that are of course conprised bet"‘f@i}}: ove
cited m ni numég%%%and maxi mum dur at i on. I n connecti onié/}fotz' t he
above cited Figure 11 it should be further explained that 20 the two peaks
reached by the teg%)er atures at Q and Wal ong the evolution curve

t her eof depeighugn of four PEEPITRR 419, Rhihavingirespentiveydifersne $scknesesmrofid® Bt in

two distri Cly0an ubsequent phases, that are separated from each ot her
by a short tine interval, to the purpose. of being able to deliver the
total required amount of heat, w thout anyhow causi ng the outer

tenperature of__the prefor O ri.se to any excessive 25 extent. -
Si nce const ructhEh %ﬁdaﬁ?”g@'eé?ﬁé?%ﬁ@t‘é@@ B draremalig yihair hesemperdtudef | ned
at th desing N Ngd ' t 1 hat they,.proye usual '
ditficults beiSon Eéh?rﬁﬁb?% Hrget of %’dé%%?o%ﬁ%#%‘ﬁ, phEE, it

that these cEtréssiitpeuteniczrgtraire sradhesidews eoihy vabie df fﬁlé/d':cﬁitézﬁfbombbﬁélf ng

the overall result, .ie. not only .as fa,r@g the = quality of the preforns
i s concer nediCIGATG T IPRETAIER: 1§ Idgbfiedin itaminslantingisates 4 and ocasliegy f or
a particul araggy &&.%%&h&!ﬁfor%ﬁﬁﬁkﬁ rgﬁ” { | iqgd for
any "ot her type g?ppreforr_n; wi I'l" unavol &g‘laﬂf/or e’iae'?it&rs}?‘teﬁg{e%pg%lgggfﬁ
conpron se. mm, wheras the inversion point for the thickest preforkb j, ie. the one Wit a

99/ 62693 . .

PCT/ EP9o}H3dEFkness of 4.6 mm. is reached afiqr a5 many asapprox. 41peeenAS. Ftdheinstast v
thin thi cknegsmee as8din ald FRREY wahaH increase BFANAECRS BALMIPLLYS,
remai ning unaltered, said tenperature inversion ti W'l have a given
duration: ifeyslBRtiEmaremirebnsi derably greater thickness are

however processed in the sane plant then the respective inversion tineg,
required 5 to bring these preforns to the desired bl ow noul di ng

condi tions, withlthé ritsgraseappearingaiecihedan@ Fiquds it Hirs a88 Heh farmiedD Hareny ed
above. However, for such an increase in the inversion time to be

br ought boodiversip PRERY BYSISEes Wibgiegaering thdxesn selnesyare reachest aftere
2l ong. t o bePrPasas chiAS mal e Mo PG Bh N Lo Sl Bis R Bt

along to be*reduced, w the resu pr 0p
producti vi t gndMmaxmeurh@uratiome pl ant . In view of doing away wth
such a drawback, nention is made here again of the fact that,

according to the present invention, the plant of the invention al so

conprises the m@binmbﬁwﬁltmstaﬁbvé&ré@%f?m BeHBRIENE Ry eﬁ?laﬁﬂé@ hional
stretch 15 70 in order to enable the preforns to undergo a tenperature
| evel | i - ot Wieapeaks reagheg\pigiesigmpenaniesontCQibnd W elonky the evolution curve
thereof depend on the fact that the conditioning process is carried out in two distinct
and subsequent phases, that are separated from each other by a short time interval,
to the purpose of being able to deliver the total required amount of heat, without
anyhow causing the outer terﬁperamre of the preforms to rise to any excessive

25  extent.

Since construction and process parameters are generally pre-set and defined at
the actual design engineering stage, so that they prove usually difficult, if not
impossible to modify during production, it ensues that these can be harmonized

30 and purposedly set in view of optimizing the overall result, ie. not only as far as the
quality of the preforms is concerned, but also in strictly production-related terms,
solely for a particular type of preforms, so that the result that will be obtained for

any other type of preforms will unavoidably be a just acceptable compromise.
' 15



The present irrprove.rrent relates to the possibility for the geonetry of the
cl osed-1oop belt carrying the pICk up plugs to be varied, albeit with

foll owi ng WO d9isgszati ons: - the overall |ength FCTEPSS/BIOT
remai ns unal tered, so that the sane belt can be used even without the
pr esent irrproverrent - the arrangement of the horizontal stretches

the t di st t t t
olaneand. ¢ hePdrgy &) r%f‘éat@ R57 CorRRl AL RRES 4Bl SRER ol
subst ant i al laydyiatégrmaamertspémbiaihgwialiemid, ha@@eﬁﬁérét&"ehﬁvérﬂfohh@ﬁe @l

- the two curved stretches 13 and 16 arranged on the two horizontal planes
and 30 . conmé¥e ishgivare dmiopail Brefermss witht & gonReeTad tgrSr (tBIckRRSE AtEai n

unal t er ed. £ s%)ﬁpe
hori zont al o?vgtfe %roc}gfebdeﬁ%&\é ?) Tiar% I énh{étr%gﬁ? aﬁeng‘;%t&%oﬁ%et??e m (% a
condi ti ond ngo vty thesamdefoans ao rths ulelsired blow moulding conditions, will increase

16 99/ 62693
PCT/ EP99/ 038650rdingly. as s fas peen fegumented aheve Howeyenifer eichan ipareare iy

h |
orizonta @Overnbﬁmﬁe%}@ﬁ &R about, 3 eﬁé’ecf%}ste %%érbggﬂéé?orm

vari abl e- | engt pat h and erefore,
novi ng speedf Gfe dimerisitins ofah&a)&anablfm' merapeedtanrvﬁnd:mm preiqmn‘ fird mowingo

be obt ai ned efor th ar | owed .t 0 r.eac ei r .un| oadi :
station. gtober 9@?‘??4? ‘E%@“ﬁ&?? RECRGEfongfelEr Fﬁd‘éﬁ fg’% gure

12C can jg pahbhgihar b seen to illustrate an arrangenent in which
along two horizontal stretches situated on the sanme plane there are
provi ded two distinct conditioning stations 60 and 61 that are

i at ed h d.11 .10
o ortr 1o bah At SadiRh btk WSS 21 RAtad e ERRES Y Bele podil ot e
stretch 16 fact that uaém.x@ 1& th@r}ﬂ'lsb@it ﬁb&ﬁ%n a fsd tbflﬂzeCMﬁﬁbrbméaalf a

round angl e on the verti cal S prOV|d It should

further be AOEPHERP tt!ﬁdtonzeﬁ@hsttﬂ% |lﬁ@hatyn@ab@| emgnred brmm addifienad S@’ﬁtohhe
verti calysang, RAvi QY R0ABYE IO BrOohRE 1& MBLRAE ArhElrih! ROOAL R l@%% he

pref orns
leaving said horizontal stretch 12.

The present improvement relates to the possibility for the geometry of the
closed-loop belt carrying the pick-up plugs to be varied, albeit with following
20 Ilmitations:

- the overall length of the belt remains unaltered, so that the same belt can be

used even without the present improvement,

25 - the arrangement of the horizontal stretches on the two distinct parallel
horizontal planes (two stretches per plane and, therefore, four horizontal stretches
in total) remains substantially unaltered, except for what will be set forth further on;

- the two curved stretches 13 and 18 arranged on the two horizontal planes and

30 connecting the two pairs of said four horizontal stretches remain unaltered.

The improvement lies in the possibility for two horizontal stretches to be

extended in their length downstream of a conditioning station and, as a result,
16



practically do not need to nove along, ie. cover any further stretch, since
they are ~imediately intercepted by the unloading station 5 arranged
at the begi WRi%N§2688 sai d curved horizontal stretch 16. BSG/EPS9/035077
shoul d al so be noticed that, upon being | oaded at the | oading station 4,

t he preforns nust nove along the two horizontal stretches 110 and 111,

which are  anothét bw@cRdiofet B8 o difeRAL %Jazlaﬁlel WMrRea aielih BeVBhs SROn&UT ved
stretch 15 that joins them to each other. 25 However, when so

novi ng al ongeEKite aienhit RosEbls et arvrsiakie-levothuenkerly patingnd, therefradioritemi ng

and/or trea ) ) Lhe actual |ength of said.stretches
110, 15’ angg‘?%ﬂﬁgagag%oﬁ@“ sctfotbeh Kydié L?&?%% e %Y&?’“?hﬁf@%&%,
does not  be ofdined befuees firequesioias atd alldwsPloabafiBieir3iRloading statid t h the -
illustrated arrangenent, therefore, the preforns aré practically picked

up by _the’_ unl oading station 5 al nost immediately upon the conclusion of the
condi ti oni ng. HiRALERAlndNo e s Y Hdr 881 29nd 3! FYr&92¢ can in particutar be

PCT/ EP99/ 03568k to Hlustrate an atrandedmeerit it whichall bratwaiiRg SohRy strétcib otngelRs i t

can be noti §§d t hat thﬁ%%gpar at us shown there is substanti al I%
sintlar to HSSHRPRERF A RETTHI fve distipet congitioning stations 6Qjankl §lothrbwi ng
di ff er encesgrd LsofiBdidfith G @ seiv¥nlch-H t;h ; 5 - the first
nodi ficati o?nr refgrs to the path foﬁ%&gg%%l ltzhgésgé&%vefb?om the exit of the
condi ti d§ing station 60 to the entrance into the unloading station 5;
whereas in th ase of. the a ratus in Figure 12C such_a pat hnerely
conprises t he_%E ﬁf%eé'dtocb" abgst?rfg‘fl(ﬁ‘i‘?cggﬁ?z?lﬁalt%t%% I%F?@@%é?ﬁ@slsof
Fi gure 13C ghiredpatdpahbd dlaed, Hdesich 14 dfved bghaﬂafrgxg&d lu&ogﬁ%ﬁ ﬂli%éz%igékt al
tron an i mre

stretch 121 that fol]lows said conditioning st rately
precedes sapldneisrevidedr et ch 14, - a second rectilinear

hori zontal stretch 131 that immediately foll ows said curved stretch 14
and precedes said unloading station 5. 15 It will be readily

appr eci gsed t hahoulsi fariet be nogdd tha0bBA nshitly 19949 1S 8d angle éﬁ‘b%adi ng
station 5 keep their position in relation with ‘each other owing to them
bei ng firm YeiealFeg HEsingrwe mayas oHp Mg loyes pardielherizantsd planegthe pefarmisd
added SaEREDeR dghea8% ;I?b]vergféﬁg, e JNgr 3R Rirther stretch, since they are
irnmediately intercepted by the unloading station 5 arranged at the beginning of

said curved horizontal stretch 16,

It should aiso be noticed that, upon being loaded at the loading station 4, the
preforms must move along the two horizontal stretches 110 and 111, which are
situated on the two parallel plane, and the vertical curved stretch 15 that joins them
to each other.

25

However, when so moving along this path, the preforms do not undergo any
conditioning and/or treatmernt of any kind, so that the actual length of said stretches
110, 15+ and 111 has no relevance to treatment purposes and, therefore, does not
affect the properties of the preforms.

With the fllustrated axrangement. therefore, the preforms are practically picked
up by the unloading station § almost immediately upon the conclusion of the
conditioning treatmennt in the conditioning station 60.

17



20 Own ng exactly to such a reason, as well as to the constancy of

t he nutual positions of the curves stretches 13 and 16 and 't he
condi t i oni NWOIYERE9®Ns 60 and 61 inrelation with each ®CRE&PIIBIFA7
finally also due to the constancy of the overall length of the

cl osed-1 oop belt acting as a guide for the preform pick-up plugs, it ensues

25 that the | the afor. crib stretgches 110 and 111 are

nul 1 fied. %%Jﬁu%a‘rogc g %3?? %?“f%gg?:e‘%ﬁ%gwwpﬁ B@tg’%%?ﬁﬂifam
constant, anshowdieredt bdrstamiattheimilar telehe bap MRiztratclich odurien] 2C,dhotRsver
stretch makes,i? neces(g%ély for.its devel opnment in anot her stretch to be
modi fi ed - accHIRIHGIIRT FHETSICRT de- msiliqationy With resmact tha¥et®ie 30 nodified are
only the ones that are not affected by said curved stretches 13 and 16

and the conditioning stations 60 and 61, it ensues as a |ogical consequence
that said5 p e frsoimodificetiarimegers 10 thenshth Idibwetl Byusib altgebn heekii fithé Ng
configuration thereof%X .ang ié]&f . VD 99162693 )

PCT/ EP99/ 035¢pRditonng siatien 64, lo the erttange injg the ynlpading stasion e Whensas inghe
configurati CAHRLRSALE FRRE r E iRt fmts
as set and gg%gr%g abovﬁév.ﬁgyI % -B 12'CI: tSﬁlElgea{ ﬁ%@;&eggg ‘%g%%%‘%? ei,ﬂea%‘g’theél
obvious, forstei@pld@ninihaceseeites apearatha bf Bigdrd BIC this p&th alve ihatsdes ed bet ween
the conditioning station and the unloading station, so that said

suppl ementary stretches are then able to enable the tine to extended during
which 10 the- predtlingsr Borizoatal swech 10] ey ehioWslsald \GidailRiReh 4 §0 Bef or e .
reachi ng the . unl oading station, since the forward novi'ng speed of the
belt remi ndrERndatghiprecedss said @pvedsreichdd. hand, it al so appears quite
obvi ous that such a possibility for then | ength or duration of said
suppl enmentary tenperature levelling-off time to be nodi fi ed nust be
appropri at el y catédondtrectilineanarimotanseetoh 18] hemmebdatelNR068§s said curtdd ch

depend on a nunber, of factors, such as mainly the speed of the belt, the
t hi ckness ofsw?%%ﬁra@fjd?rﬁﬁe‘%ﬁa’ci Wgé*én@kgent of levelling-off, as this

has al repgly 15 been discussed earlier in this description. It
therefore is of paranpbunt inportance to be able to rely on the possibility
for sai d 1t evipdreateaddly| apprbtinted- hef, drosetheocdiglittntlicf sration 166t seEhd he

condi ti oni ngnft ﬁiﬂiﬁo‘\g} . kandéf)he unl.oadi ng station, within two
pre- set t abl &P AR KEGRAPLF ROSHIPY B gelapery, Bith $agh tper PHRGCIehem
course be vaeimed filyagpaesdltdiGhy B Eﬂr?&d' Z?t&%a&%gkﬁe 9%ngth ofS&id added

vari abl e-length stretches 110, 111 an 131 wth respect to each other.
sfretches 121 and 131 must be the same.

20
Owing exactly to such a reason. as well as to the constancy of the mutual
positions of the curves stretches 13 and 16 and the conditioning stations 60 and 61
in relation with each other, and finally also due to the constancy of the overall length
of the closed-loop belt acting as a guide for the preform pick-up plugs, it ensues
25 that the lengths of the afore described stretches 110 and 111 are nullified.

In fact, owing to the length of the belt being constant, any modification in the
development thereof in a given stretch makes it necessary for its development in
another stretch to be modified accordingly; and since the stretches that can be

30 modified are only the ones that are not affected by said curved stretches 13 and 16
~ and the conditioning stations 60 and 61, it ensues as a logical consequence that said

pairs of stretches 110 and 111 (Rlustrated in a limiting configuration thereof), and the

18



Such a possibility can be brought about through the use of such a device
140 as I ted synbolically in the Figures and in pgj n
WRisHRigeS: s L

Figure 14. eV| ce 25 conpri ses: - two actuation

141 which in a preferred manner are threaded externally and are capable
of engagi ng respective bl ocks 142 and 143 associ at ed to the guides 144
and 145 t ha‘rszréﬁads 520 adndésdl (ih ttecomaustle tittinercatiteifbay cad@ompensate eadn
actuation ne 146 adapt. L0 cause said actuation rods 140 and 141 to
rotate cont@& f%fﬁ’@B{??I S BRyReFIREAEIGYRe or chain- 1 i ke
connecti ng means or 5| m | ar appr opriate means 147, wherein said rods
140, 141, sai'd actuation - 19

WO 99/ 62693  ltis therefore posszb'e and obvious, for supplementary stretches 121 and 131 to
PCT/ EP99/ 03507 146..and said connecti ans..147

ransm il o eumere RN e, d R e Sl QRS WISk PRt folBhsmin
comon str U%ﬁ#ﬁl&n@ﬁﬁb@&cﬁ%@%&?%@té 2hef8he me to exl@ﬂge& BnAng vy

condi tioning 'stations. At this point of the description] anyone
skilled in thee pseforms Jral N&Dv‘@bé@lléveif off dlaehrltymperaummdimfcswmchmg ﬂiee

Fhcr. “af ter SGREPRgURE AP EIaRr R e B et BB Rt gor | ned

forward novi ng speed of the conveyor belt, as vveII as a certain

tenperature | evelling-off time (which is in turn dependent on the
desi red ItOerrpeIQH meeotb%rrh%m &rids0, apreape guiie sbigus ﬂ'@aducrfya possbxbtyefor@rent he

var | abl e | oigeR: oF rabafel of i Mn SRR hiErilfs IR oL i 18 80ati on

nmenber ﬂn@ﬁﬁied :inastt be mwm;ﬁ‘ﬁhtelpmmteé ih acenaiahee sahdhbl aeks nkédsand
143 to corre D%ggl ngly slide with respect to the respective_act uat| on

rods 140 an¥iih BhATHTRRET et sush pe qnaakyt betpeed i fhadeliatieon

rods are f'{hEP}% ant
and that sal ta%éﬁéﬁnﬁﬁ%ato the re%%%t#ﬁ%eﬁﬁg%%%&g%#% t he
result il abelersqmlsamearésaﬂmﬁ'ns@mﬂésbnpkm and t herefore the respective

guides, with respect to the structure itself of the plant. This leads to a
corresponding variation in the overall devel opment geonetry of the conveyor

bel t carr witR&ridie iPr &k é?n@ﬁz&Km%Bn@ﬁé&Q{% B@Qbro%&@yrcse:g%%ﬁs&smbm fase, a

prol ongation of the 20 stretches 121 and 131 and a co ng shortening
of the stresaddhtanparetuan develing-off timeitobe médified dremvbent ézagmdmbnmestmm is

constant; i orter stret S 1 and 131 wil.l

cor respond %}b E??nq%%%ﬁéfor%%g sﬁi&’ﬁ Hes PI% 68 tgﬁt?ge fpit v ahies Wherd Br 5t he

above degcriepéligofinghd Ben vALLQYE X MHREBySREcFBRG) hhergidHeNength of
said variable-length stretches 110. 111 and 121, 131 with respect to each other.

Such a possibility can be brought about through the use of such a device 140 as
flustrated symbolically in the Figures and in particular in Figure 14. This device
25 comprises:

- two actuation rods 140 and 141 which in a preferred manner are threaded
externally and are capable of engaging respective blocks 142 and 143 associated
to the guides 144 and 145 that lead said belt into said curved stretches;

- an actuation member 146 adapted to cause said actuation rods 140 and 141 to
rotate contemporaneously, possibly through a belt-like or chain-like connecting

means or sumilar appropriate means 147, wherein said rods 140, 141, said actuation
19



25 possibility becones readily apparent for the various stretches nmaking up

t he guiding belt to be so redistributed as to obtain an overall |ength
of the strevenwse 121 and 131 adapted to be covered by t RETEFE¥BS¥Hs in a
period of tinme that corresponds to the actual levelling-off tinme

desi red. The above described i nprovenent therefore enables the

30
possibility to be . €3Sl L Y : r ;
condi ti oni nén?iﬁgert élrl%ts alrd e&ﬁg\%{?ﬁ %%g%% 11 ﬁ%?ﬁg%%%%g?ig{éf%&%go?ggsmd
readily, siyplyarefofgibmably sakecbrinnon GrueRtd earwnghhe curved stretches 13
20 WO 99/ 62693 . . : : :
PCT/ EP99/ 03504 16 and sajg eaniianing SatioRay di ffer-even to a consi derabl e ext ent
from each other, w thout any particular inplenentation-related
difficulty. ' Those skilled in the art will also be readily able to
appr eci atg t hat thiseoihof the dscriptidi dityreret silledhie tHeeamisdellyreapable efrgadily
illustrated in a synbolical nmanner, since enbodi nents ¢ be readily
i magi ned t haRdgEENGIAN, e FRRASEHS (RoRdEAC the RIeseHt mventon 6%@%?%%??8%&
standards. | I 4z t4i g%é}p% 3 & defined forward
advant ageougpglé%gbgtﬁglfEé%higrfﬁé;%prr%?tggﬁafgﬁ?opri at_efygég%@% to be controlled
by - nmeamsovidy spextbat thestepvayer belatasavell anai cextain tereperatiee JySNoR of

t he bl ocks 142 d.10. 143;. s sition of said bl A se be
det er ni ned @V@n&’q‘l‘mlﬁﬁﬁé’ﬁg Hﬁ?%ﬁ#??gﬁ%&éW&&q*ﬁBm ec‘%%ﬁ%ﬁ’, 1 %%%@g%red
that theiqf Qpgsli b&fible fo QRSEVEIEN 1sncE thild Motor MediehithCsMikiindividush.

Al t hough the i nvention has been described here based on the exanple of 15

preferred erwedebledenghistieicdes 1ahanddBhdo deyrimiaied pnd seidruatian FeRBESE it

shal | nqt, .be int e ; being limted there LRGe k4 d | ;W t hin
the abili tyclé‘i5 té’n;j nghneql %Cg% It?‘]&gg |5$n %ghtéo a ELtLJ7eo Sg%ivéﬁ%ég&al%%n%gﬂr\q% 1!
variants f r@g}ﬁ?@oﬁ@@?isﬂids wilterespbet dhle respafipe ndedtioh adds 14hahd 141,

t herefore be understood as covering all such possible obvi ous ..

modi i cat i ofVIpEAR theroTR EIRHAETRAFBFR peRatnn ros 88 S %?ﬁo?lﬁﬁdh%’ag?qy and
do not 205 depagl LrRMrENG BEtak SRORE: Shidl BB ERBEdHSH Altpective

guides 144, 145, the result is a displacement of said blocks, and therefore the

respective guides, with respect to the structure itself of the plant. This leads to a
corresponding variation in the overall development geometry of the conveyor belt
carzyiﬁg the preform pick-up plugs and in particular, in a case, a prolongation of the
20 stretches 121 and 131 and a corresponding shortening of the stretches 110 and 111,
since the overall length of the belt is constant; in the opposite case, shorter stretches

121 and 131 will correspond to similarly longer stretches 110 and 111,

From the above description and the various examples set forth therein the

25 possibility becomes readily apparent for the various stretches making up the

guiding belt to be so redistributed as to obtain an overall length of the stretches

121 and 131 adapted to be covered by the preforms in a period of time that
corresponds to the actual levelling-off time desired.

30 The above described improvement therefore enables the possibility to be most

easily brought about for a same preform conditioning and temperature levelling-off

apparatus to be most readily, simply, economically used in comnection with

20



21 22-05-2000 WO 99/ 2693
PCT/ EP99/ 03507 s

1. Apparat WO PER6%Bont i nuous! y transferring orderly sequence%c%l%mgre or s
(1) adapted to be converted into nushed containers,
conprising at |least a closed-loop - . conveyor belt (2) that

const i t ut espreforgisngetmeandifftoeven ol asedidesdifle BRehNYomGRCRter, without any
chain, which is adi?rP ed toJ.be.qriven,,i to a continuous notion and conpri ses
a . particular p%‘?’ﬁ?téil‘?rf”?@?d%ﬁgﬁ’t and forward carrying el ements (3,
3a) capabl e of carrying o respective preforns, a |oading
.station (4) .for . |loading in.said-prefornms ‘an unl oadi ng

station (5) atimueeskifienl efrarat evibalsd e edatilysaifle conappiatiad ehatnhe, abaivel east
a0 o t enperatiyre conditjoning station (6) provided, bet ween
sai d | oadli RFReRmeRishave }T'>een Qescrged and ’ﬁﬁﬁ’r""g%‘ginh@ %Tnﬁqiﬁﬂ FEREY BCPng t he
pr ef or ms a%:ﬁ!?@cﬁxﬂ%&@sﬁrﬂé %édﬁﬁkﬁé?iﬂe&ﬁ?am e even more respondent fo uSRANS for

carrying forward said support and Torward carrying el ements along said
cl osed- | oopchstrictionaistensiangsor In rrdtidWanatie cahragiongmendvent st6behay peovi ded

W th espective pick-u lLugs (7 I ck cconodat e
and- rel eas (-?_C?'é%tﬁg%ﬁs% obgalmeDcF M a I.no or apgrgﬁgglgr %éap)tec& % Pe” SortPoned gy

- sai'd | oaghihsaiidesibeRrdidaisShat 4@NsdReHRIcAhE ¥BIREN TP tRSHloekeNaPhkaqt he

pr ef or s ) .. to be |oaded onto thé pick-up plugs, and

rel easetd t HéBefsugh 2i positioereli sald pedksi oy of course be determinech evhei r
neck porti %‘déplje%ﬁggﬂ&’ %\@1 autonomous controls, provided that the afore cited

constraints and limits are duly complied with.

Although the invention has been described here based on the example of

15 preferred embodiments thereof and using a generally known terminology, it shall
not be intended as being limited thereby, since it is well within the ability of anyone
skilled in the art to develqp a number of variants from the teachings thereof. The
appended claims shall therefore be understood as covering all such possible
obvious modifications that are within the ability of those skilled in the art and do not

20 depart from the actual scope of the present invention.
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) REPLACED SHEETS 3‘5
- said support and forward carrying elenents ( 3a) ibeing rotated as they

nove @(ﬂ?@fﬁ)ﬂ@m paded . oadipagpdsizat. %on to sai d unl oadi ng

station so MeH/6268hen t Giomés)  :paged ..22. to paged .23t Jir ough PHTERISKFFET at ur e
condi tioning station (6)[]Thesingspepidedenrehagsds.-ArLe
positioned vertically w mﬂibbteadt NepieePQft.i10Ragedr Aed ) downwar ds

characterized in that sai.d belt c&nprlses

- two horizontal, preferably rectilinear, parallel stretches (11, 12)
connected to each other by a curved stretch (13) which
I s arranged on the sane horizontal plane and connects

‘two - correspondi ng end portions of said parallel stretches.

- two stretches (14, 15) curved by an arc of half a round angl e and

si tuated on two vertical planes, in which each one of
t hese twd curved stretches (14, 15) extends into a
respective horizontal, preferably rectilinear stretch—{32—11H)-

- an at least partially curved stretch (16) situated ane
and joining the end portions (14a, (ﬂuﬂﬂ m‘mrn“"
stretches (14, 15) curved by an arc of
angle WO 99/ 62693 - two hori zontal preferably
rectilinear, parallel stretches connected to each other by a curved
stretch (13) which is arranged on the same horizontal plane and
connect slt wo correspondi ng end porti onCIlgiiMs$ai d parall el stretches.
- two stretches (14, 15) curved by an arc of half a round angle and
situated on two vertical planes, in which each one of these two
curved stret ches‘ap@éﬁqmwr connnuousﬂsﬂtraﬁsféﬁﬂiéso:‘d&w §ecfxﬁ§@@§bﬂ ﬁiféf&}%é gontal ,

an | east

preferably r |I|ngar stretch (12, 11),
partially c & FERVRUIES) Mg TnighesFoptniners crarapsiag apleasia @WCHOOP

j 0i ni ng t hecgRRyBPhi &) thd L4RintePduifln 3Abohd 1Ps S 8L NS mbdy cARdeyzyr ved

by an arc of
15 chain, which is adapted to be driven into a continuous motion and comprises a

plurality of support and forward carrying elements (3, 3a) capable of carrying
respective preforms, a loading station (4) for loading in said preforms, an unloading
station (8) adapted to séparate said preforms from said elements, at least a
temperature conditioning station (6) provided between said loading and said

20 unloading station for treating the preforms as they are carried on said elements,
means for carrying forward said support and forward carrying elements along said
closed-loop belt, said support and forward carrying elements being provided with
respective pick-up plugs (7) to pick up, accomodate and release respective
preforms, characterized in that

- said loading and unloading stations are arranged so as to enable the preforms
to be loaded onto the pick-up plugs, and released therefrom, in a vertical position
with their neck portion tumed upwards,

30 - said support and forward carrying elements (3, 3a) are rotated as they move
- along from said loading station to said unloading station so that, when they move
through said temperature conditioning station (6), the respective preforms are
positioned vertically with their neck portion turmed downwards——
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15 2. Apparatus ac ,m ‘Ji claim1l, characterized in that
sai d belt ' zont al, pref
rectili nea(r:‘gggé( %F:Tsel stretches *' %@%%9{035%

ted to

ot her through a curved stretch (13) S|tuated on the .same hori zont al pl ane
and 20 joining two correspondi ng end portions of said parallel
stretches. : - in which one of said horizontal stretches

(12) is provided with an extension stretch (7 t) adargl)sted to
al l ow the preRofPRATRBERPERT IR oM 2 §HW%¥Zﬁét@@¥f@ﬁ 1gif comp

undergo a tenperature |levelling-off phase, - two
"stretches (71, 15) that are curved by an arc of half a round angl e and are

si tuated on twevy Bbfizamil, pfmblmemﬂme@nﬁaﬁﬂelsmaﬂcﬁesr(sl m)rmmbctéam and
sai d extension respectj vel -an

at | east 3 paechathey Ryia G’QHGQISF@FE‘HI%E which iy graEmgedAn Tﬁe ﬁamaemzamabpiaﬁ% and
j oi ni ng apgl copgects b §Bor2Bsh R QRPpérlidfs of 3R pdind Hrhidhiug, curved

stretches (
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"PCT} EP99/ 03507tWo stretches (14, 15) curvgghhyoarsareqef half a round angle and §mate%5 ar at us

according t t z t p
forward carr?’quﬁg g%’é%lg{ll?% Iﬁgﬁﬁgg @a;cpe&%uk)ﬂg? e ‘IW%aE Og%.g&}%%n (?r rrllsgl

cl osed- t@omxtends o arespectzve honaqmalapnbfeuab?yadebmmt strgtch §ithéd},ed and
oriented by an angle of 90 4, Appar atus according to
claim 3, characterized in that all of said support and

forward carryipg £1)65® rﬁa‘iﬁéﬂ% cl@bd At Wd) adituated on a horizontal plane®and
Appar atus according to any of the preceding clains, characterized in that
joining the end portions (14a. 15a) of said two stretches (14 18) curved by an arc of
half a round angle each.

15
3. Apparatus according to claim 1, characterized in that said belt comprises:

- two horizontal, preferably rectilinear, parallel stretches (11, 12) connected to
each other through a curved stretch (13) situated on the same horizontal plene and

20 joining two corresponding end portions of said parallel stretches,

- in which one of said horizontal stretches (12) is provided with an extension
stretch (70) adapted to allow the preforms leaving such horizontal stretch (12) to

undergo a temperature levelling-off phase,

- two stretches (71, 15) that are curved by an arc of half a round angle and are
situated on two vertical planes at the end of said first stretch (11) and said extension
stretch (70), respectively,

30 -an at least partially curved stretch (186) situated on a horizontal plane and joining

the end portions (14a, 13a) of said two curved stretches (71, 15).
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sai d | oading and unloading statiens (4, 5) are arranged along said at |east
partially 10 curved stretch (16) situated on a horizontal

pl ane. WO 99/62693 6. AppHimmemmm "m to any ofPQIVEPIPN®ORdI ng
clainms, characterized in that xR #l - said support and
forward carrying elenents (3, 3a) are provi ded®with coupling

15 neans (20, 21) adapted to . be hinged on_accordin n axis X, and_further
coupling % .Appar atus acq?gggﬂg t?fg‘?m %*éﬁ‘afﬁctﬁ‘ég?ffﬁbg@t 6ﬁéa?888?laiaﬁa to
an axis Y, '%ﬁ%ggﬂféal—%?ih GOHBhk NG, 3a) are mumally linked SFBANS 628 a ddsecPbpar e

arranged on t opposité sides of the sanme support el enent

(3). chain and agaliematelyaionnédted and onentad &y aX angleadf@0dr t. hogonal to
each ot her, .- said support and forward carrying
el ements are capable of being joined to 777 each other by

neans of rsespec! RppafRPAdREdAE 3 sl d, SRRReRIzaHen Nes RAGE k8 RpPsrt and
(27). 25 7. _ Apparatus according to claim®6,
char act er i zefprivard ¢parying elements (3, 32) are similar. - sai d coupl i ng means (20, 21)
conprise tow parallel tabs provided with respective
appropriate holes (22, 23), adapted to be engaged by a pin inserted in

30 said hol es &c@@beiatgs hecdriBigasisiyof the preceding claims, characterized & that
rotrusion provided with a

further couplin rn,aan;ﬁéZS) conpri ses ag ; .
t hr ough- hol esae@g)adﬁ&/ uplpadipg sistiens (e Shyars aveppen elipasaid o leastpagialy X
UTE SHEET (RULE 26)

24 . : \
PCT/ EP99/1835611fvedstretch (%/%sag?tggggfhoﬁégﬁyﬂl - a further support

el enent (3a), simlar to said first support elenent (3), is

adapted to insert the respective protrusion (25). wthin the.niche that is
Gefined by I BoDRSHspPaniny B Pl e eeatad Srine Araerized At g
a pm(27) is adapted to be engaged between said through-hole (26) of said
protrusion and the holes provided in the respective tabs of said further
support - said support and forward carrying elements (3, 3a} are provided with coupling

15 means (20, 21) adapted to be hinged on according an axis X, and further coupling
means (25) adapted to be hinged on according to an axis Y, in which said coupling

means (20, 21; 25) are arranged on the opposite sides of the same support element

{3).
20 - said hinging-on axes X, Y are orthogonal to edch other,

- said support and forward carrying elements are capable of being joined to
each other by means of respective coupling means and appropriate respective pins
27).
25
8. Apparatus according to claim 7, characterized in that

- said coupling means (20, 21) comprise tow parallel tabs provided with
respective appropriate holes (22, 23), adapted to be -engaged by a pin inserted in
30 said holes according to the axis X,

- said further coupling means (25) comprises a prowusion provided with a

through-hole (28) having its respective axis Y orthogonal o said axis X,
24
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el emrent (3a). Q.an to claim?7, characterized
I n that sai t and - ying el enents WelWs (Y
associ at ed S%E'ggégéct i ve pick-up cﬂmmﬂnﬂ’” 31a) or%ﬁné*%%éal’

menbers (30, 30a) adapted to retain respecti*ve preforns (32, 32a).

9. Appar atus according to any of the preceding clains, characterized in
t hat s aifdrtsep papporamtbrien waay skaﬂ&ryim@iﬁlmgfempggoaf elamianti(@pdswi t h
| at chi ng neans %34, . 15 35% capabl e of being engaged by respectjve
haul i ng meafSEREAIP BSSh e LE§PEVE Protrusion (28) fhefighe Bards defrad Hy ng -

el ements al QogkBe Aol ForGhRsaankbaqR) path of said gui di ng conveyor
belt (2). 2 e -&0. Fo Appar-at us -z'ie_cordi- ng-to claim9, characterized in

that said belt is oriented 20 in_such a manner that along said two

hori zontal , prefetrahly .rectili.near stretches (11, . 2) the preforns
are positioned %vipEIhP‘JtYﬁéf ra%ﬁ@@ﬁqﬁ% ?’Eﬁ?qeﬁ%@ﬁgﬂ%mﬁhﬁ@%%&%i@é) 6 daid

sai d tenper af4esi&P BaE the Hokd %‘o@ide@nm( V| ; %eﬁ% bally

al ong one o?)& ' sai dt wo ‘hori zont aﬁ@ ste%%‘ﬁ%g@ﬁfﬁgil : eP@ﬁIB% 11.
Appar at us acbonelitifép)t o any of the preceding clains 1 to 8 characterized in
that said at |least partially curved stretch conprises at |east a
rectilinear stretch (16a, 16b), and that at |east a portion (6a)

of said condi tg,ombpeatilsaidc@fdibg)tol daitd BANYRELdekized in that SQA'SpPeRdgpce of
said at |least a rectilinear stretch (16a, 16b). 30 12. Appar at us
accor di nif t rwayc cRTVEE SlFEIchE Yettigidly, assheiredttorespattive Hitkatp pligs (31,

I hi : hded h d L. h Il el
ing (29 318 & Hiniglhe B Bl 0 Borat G rGR BRe PR Pr OB ARG of 1 he
25

prefornms (32, 32a)
PCT/ EP99/ 03507 . VWO 99/ 62693 _ _ correspondi ng
to the pair ofl0 SPPREATETECUBHENP BY ik precedinguglaivyn ahatasterinedsia at

pin (27). ; . ceardi Q. f .t rggedi ng
Din (27). " <oid support and forvletd caf ALHRAASELHLAGed Gl R HEa Y 86
15 35) capable of being engaged by respective hauling means adapted to drag said
support and forward carrying elemnents along the whole closed-loop path of said
guiding conveyor belt (2).

11: Apparatus according to claim 10, characterized in that said belt is oriented

20  in such a manner that along said two horizontal, preferably rectilinear stretches (11,

12) the preforms are positioned with their neck portion turned downwards, wherein

said temperature conditioning station (6) is arranged at least partially along one of
said two horizontal stretches (11, 12).

25 12. Apparatus according to any of the preceding claims 2 to 9, characterized in
that said at least partially curved stretch comprises at least a rectilinear stretch (16a,
16b), and that at least a portion (6a) of said conditioning station (6) is arranged in
correspondence of said at least a rectilinear stretch (16a, 16b).

30 13. Apparatus according 10 any of the claims 10 to 12. characterized in that said
latching means (34. 35) are provided at the end portions of the parallel pins (27),

whose respective axes Y are parallel to the axis of the preforms (32, 32a)

25
This Sheet Has Been Replaced

(T




5 said said chain is noved forward by driving neans, conpr.i si ng preferably
a gearwheel , which act on said chain solely in

Stretches (19), that in the curved ML |||M|||ﬂ|ﬂf&a3'r.yvf"§%%m

means are so acting said guiding belt (°2) i s"intertupted, and that where
there is e ui ding belt uch dri ans
are on' the COTPRPY BpGREY of EShuBRblh b HertBid 8127 eithetiagl Rl
according t y).of .the preceding clains charact erized in that

sai d cl osed- Ioop belt (2) is adapted to take a variable configuration with
_respect.to . said conditioni-ng stations (60, 61)- and said
curved stretchegs t. lezl engt h
‘path to be ob{1 % #ééggetﬂsc\;\%écecﬁ%tgﬁg%? °ﬂ¥ O(I;glr?d?l osnilrcr)lrcfzj1 zsﬁﬂaéﬂa?a&eﬁ%aﬁﬂ‘i’at

(60) and st heaigr sidrohminnisomdived fstvadrdoby driei lrma@a,l doebrisied- ;bm&a'ab@l ta

mai ntai ns a nt. overall |eng

Appar at us ageEvdieRh Wk agt rﬂnlﬂalgh@?a&bts@]teﬁéﬁ cpﬁ'%p@}degm &fv‘%ﬁ’qléﬁm@ engt h

path is giv 131)
20 Eﬂ;f&%b ﬁo paf’gtgitﬁjgeggﬁg'r &Péél m %819 KJ‘har ac er| ze g

t hat one ( lﬂﬁe)mmfares ad coting said guiding belt (2) vsimta’@hﬁteaemgi thap atHese |t]scrpr:eV| ded

downstream of sai st. .condi.ti oni station (61) d before
said vert| RV GhPBR et SHIHP OBilee FORFEY BFOUdR

pat hs iggprovi ded downstream of sal d sane vertical curved stretch (14) and
ahead 25 of said unl oading station. 17.

Appar at us accdbdfpparabiscacerrAing & aghaf et daimseitbrn i o athasaiterizew in that

vari abl e. | e9h 0 RBARS B4t ) Jbarhan L alke A DML EnAL AERALLEG

subst anti al T

Appar at us agsQ'd@naichBganxicdk ©Lest) ahdald evia étfb‘féi%scdl@r 465 edd 384oi N
t hat said two variable-length paths (121, 131) have each

time the sagnedies aﬁabl&lengﬂz path to be obtained between the last condmomng station 26

Soeor ai g G0k @U#%f&@%a. cacp ¥l §8Rtkin srid dosekpo peftpippef 82" 21 1S

there are pﬁmackedvaammg&on nmeans adapted to cause said two distinct
variable length paths to be | engthened or shortened, in which said nmeans

16. Apparatus according to claim 15, characterized in that said variable-length

path is given by the sum of two distinct variable-length paths (121, 131).
20 '
17. Apparatus according to claim 18, characterized in that one (121) of said two
variable-length paths is provided downstream of said last conditioning station (61)
and before said vertical curved stretch (14), and the other one (131) of said two
paths is provided downstream of said same vertical curved stretch (14) and ahead

25  of said uniocading station.

18. Apparatus according to claim 17, characterized in that said two
variable-length paths (121, 131) can take a minimum length amounting substantially
to nothing.

19. Apparatus according to any of the claims from 16 on, characterized in that
said two variable-length paths (121, 131) have each time the same length. .
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conpri se. - two actuati 141),

- two blocks (142. 143) capable of r ' ngagi ng sai I g
r ods WOBH6268% | i nked to respelmmmﬂ% iﬂ , 145) P%J%%{??ﬁgﬂg sai d
vertical curved stretches 10 *( 14, M t the variation in the

| ength of said two paths (121, 131), which are arranged on the

opposi te si desp@iagpatduy addramly 16 ahyef tfd &8k rh6 o, ThEAMRENSRL Bltha
for by a corresponding |length variation in the two stretches (110, 111) of
said belt there are pmw@wge%?ﬂéﬁmhéneﬁ@po@ﬁaptedi descafset tseidydmoi clistinelir ved

aid be PPt et |
20 appadBEHEEIRAR BREE 1o e olepoter St uPRE R R S, meRns

further  comprise: conprises an actuation nenber (146) adapted to convey a
synchronous rotation to said actuating rods (140, 141) so that
t hese car® cause the respective blocks to be di spl aced with

20" st et ohes (14 CHERE AT AR TG | oni ng stations. oo Y0
27 - SUBSTI TUTE SHEET (RULE 26)
- two blocks (142, 143) capable of respectively engaging said actuating rods
and linked to respective guides (144, 145) supporting said vertical curved stretches
10 (14, 15) so that the variation in the length of said two paths (121, 131), which are
arranged on the opposite sides of said vertical curved stretch (14), is compensated
for by a corresponding length variation in the two stretches (110, 111) of said belt
arranged on the opposite sides of the vertical curved stretch (15) preceding said
conditioning station (61).
15
21. Apparatus according to claim 20, characterized in that said means further
comprises an actuation member (146) adapted to convey a synchronous rotation to
said actuating rods (140, 141) so that these can cause the respective blocks to be
displaced with respect to a structure that is firmly joined to said horizontal curved

20 - stretches (13, 168) and said conditioning stations.

25
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