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DESCRI PTON WO 99/62692 The present invention refers to an inpro PHFRB e us
for the production of 15 containers nmade of thernoplastic material, in
particul ar pol yet.hyl ene terephtal ate (PET) and pol ypropyl ene (PP),

i ntended for use in applications inplying them being ~filled with

i quids at el evated tenperatures and/or containing CJerr] (carbon dioxide)
gas, provided with devices that enable the productivity of the noulds
during the - bl ow nmoul di ng phase to be increased. 20 I n
particil gg the present invention is particularly advantageous when the

de

descri be vices are associated to a preform nmanufacturing apparat us

I ncl uded in a so-called single-stage plant, but can be advant ageously
used also in conjuction with apparatuses that are supplied with

previ ously manufactured 25 prefornms and are solely intended to carry out
the final bl ow noul ding phase (ie. t wo- stage plants). In a

t wo- phase process, a previously produced preformor parison, which is in a
substantial |y anoIMRROVEMENT INANt APRARATJUS FOR PRODUCGINGd

nol ecul ar 30 orientation tenperature, at which it is then blow noul ded into
t he desifyed shape. ACONTAINERSNOMTHERMQRLASTIC tMATERIALSt age.

process", or "doubl e-stage process”, shall be understood to cover any
process that produces a preform or panson whi ch nust
DESCRIPTION

The present invention refers to an improved apparatus for the production of

15 containers made of thermoplastic material, in particular polyethylene terephtalate

(PET) and polypropylene (PP), intended for use in applications implying them being

filled with liquids at elevated temperatures and/or containing CO. (carbon dioxide)

gas, provided with devices that enable the productivity of the moulds during the
blow moulding phase to be increased.

20
In particular, the present invention is particularly advantageous when the

described devices are associated to a preform manufacturing apparatus included
in a so-called single-stage plant, but can be advantageously used also in
conjnction with apparatuses that are supplied with previously manufactured

25 preforms and are solely intended to carry out the final blow moulding phase (ie.
two-stage plants).

In a two-phase process, a previously produced preform or parison, whichisin a
substantially amorphous state, is heated ﬁp again to its preferred molecular

30 orientation temperature, at which it is then blow-moulded into the desired shape. As
used in this context, the term "two-stage process”, or “double-stage process”, shall

ke un&erstood to cover any process that produces a preform or parison which must
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PCT/ EP99/ 03397 - then be heated up from anbi ent tenperature to the
rel at ed bl oWwVRAR63¢%R g t enper at ur e. | n cont r aPCTIERes/Esas* h,
si ngl e-stage processes are so defined in that they are 5 capabl e of _
form ng the so-called preform or parison, and transferring said preform
fromthe inj g % Husteh Qo Gdrh UahBiinfli1embPRld to NBY ABACRI A HAYAGil0
cool down . to sone appropriate tenperatu to a conditironing’s n,
where it is tdrhpswtinto evenly | evel at a terrperature of preferred ~
nol ecul ar orientation. Said preformor parison is then transferred to
a bl ownmoulding nmould, in which it is finally noulded 10 into its desired
form Accordi ngptQuiy t v P

preforns are |%Jnect|on m)rﬁﬁmc’i\ ﬁgatghe pr%lrt‘&grgﬁng%r%ﬁnés erdrerﬁ%%]\@a{lﬁrgh&h&ey are

condi ti oanngcapabledﬁMmagahesa-caMcgprbfonn @n panisbh,endovaisferingt dbd peéfonAt
with the bl ow noul di n SO as to en re an easi er, nore

conveni ent hHRE 'ﬁhﬁdnJ@Fn@h E"%*rl% Pb?ﬁ%‘m‘%@e (upon g Raen allewed e apgt d@m

IR et AN e it

successive gewsily levdlldl d Renpsaramre ro@p@@farraa 1a61éclar onematnbﬁnséﬁr;sfewm or
operations occurring at the sanme tine. articul ary the bl ow

I n
noul di ng t ooP&risanels thew triapsfeared tgraéolpyrmo@dmrmulsf in wiigh it is finally mdilded

ncrease 10 BHEHE sk ! ASLRHR, Lol AR GEARB BRI s tﬁrerrhe

moul di ng pl apesRsrmaTeire mi]ecnoﬁ&ﬂbdldé&darﬁ)w bréfoprnphidesiRy Iaﬁasc
requi red. Furthernore, e increased total pr essure produce

bottles durideriBeparamraiges misn dreling porfisurayom alomg Whrtasddnm-mugm@ter
moul d cl anpin essu Such reater ure ch can be
ot mat ed | JRAHEn S (45 13 SEPHF AR garar nore BB BB Bt e bR Bt s
of 100, 000 keHntaingty shd @du4iatidudtHer&REN dstotRteciémberspneumat i ¢ or gans

I ntended to produce and withstand such a pressure to be sized 30

accordi ngby, which generally nmeans to a very burdensone extent.

oi foct ol %o on"Preieg e anas SreRRbbdbr BB FOIE il fa Faliedl,

SO containers are processed in successive groupd, with the same processing and/or

transferring operations occurring at the same time.

20 In particular, the blow moulding tools, ie. the moulds, are particularly critical in
this connection, since with the increasing blow moulding pressure and the increase
in the number of cavities contained in each pair of blow moulding platens, more
rapid and powerful pumping stations are required. Furthermore, the increased total
pressure produced by the bottles during blow moulding must be opposed by a

25 corresponding greater mould clamping pressure.

Such a greater pressure, which can be estimated to amount to a clamping force
exerted on the moulds in excess of 100,000 kgf, would require all mechanical and
pneuriatic organs intended to produce and withstand such a pressure to be sized

30 accordingly, which generally means to a very burdensome extent.

Such a huge and, what's more, pulsating pressﬁre, however, has a negative

effect also on the resistance of the moulds themselves, which are not only so
2
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PCT/ EP99/ 03397 exposed to a greater pressure, but have at the _sane
time be capa‘HP@’,’S?S” wi t hstandi ng such a pressure over a W%ﬁ?’er
extension thereof, owing to the " greater nunber of blow noul di ng gat es,
and this of course causes the rigidity t hereof to becone a critical
factor. It nBkesedl & aeagsﬂeaferf Predstife, "B ey Oaeidd safie Abavabdll ¥
affecting the bottle bl owroulding results in an easi y undeatpstandabl e
mar i ner . withstandifgstigh ranpressurshever issmuch graster exiepsow thersal agmgmltue
provided with a |ar cavities he tinme needed for all
preforms to FEHTFaMN @F@FF&E &ﬁi”omﬂq‘g{‘q% af%ssﬁélét{!% t&?inisﬁega‘ﬁ’?ér s%@ditﬁ a
propor ti onalyaROAGH Mhdding £EAAEI AL M0 makes 415 CEREE féﬂm{g]ﬁm%é f'ci

and a resultl ng reduction in the overall productivity o ant”.

I n order 5o slowardly, vherelsu ciffedtiagibtoek dotie | biogempuldimywnresalisit n-orari | il n
the 15 repl acegngngf bl ow noul di ng noul ds provided with a plurality of
on-1line cavi BEPIsmal | er nunber of individual moulds, ie.
conprising a.single respective bl ow noul ding cavity, which are
arranged al ong the periphery of a rotating carousel-1like structure,
such as this Isuxfménn@ﬁmusblwmadatcwlmnm&ﬁg@ﬁ&aas Y884 Y lar

4,850,850 and US 4, 313, 720. 20 particular, WO 89/61400 t eaches
that said bIBWRRILPHICAKAS Therr%@PoFéeQQeél for'all RERIOTES) to Peoy Fansigmedcide dhe n a

?go't(hlal lp()fban ggﬁéﬁﬁéoggﬁgggﬁg#%\ré%sqéﬁ% ﬁ? o?tlﬁ ni she%m%:on}"zgil né géges%ot%ﬁ@inal

25 Suerease fpihetdyels thaktahdugfesitepiddvetiominghe vraglliftedaterisy sithed
probl ens, does not however go wi t hout sone drawbacks that are
surrmarlzed g w: ¥ a) the need arises for two half-noulds to be

handl ed and driven and this of 30 course adds to the conplexity of the
structures and causes costs to rise;

3 In order to do away with such drawbacks, a largely known solution lies in the
15 replacement of blow moulding moulds provided with a plurality of on-line cavities
with a smaller number of individual moulds, ie. comprising a single respective blow
moulding cavity, which are arranged along the periphery of a rotating carousel-like
structure, such as this is for instance illustrated in WO 95/05933, WO 89/01400, US
4,850,850 and US 4,313,720.
20
In particular, WO 89/01400 teaches that said blow moulding half-moulds are.
adapted to open and close in a book-like manner about respective axes of rotation
that are orthogonal to the plane on which the preforms and the finished containers

move.

Such a solution, although effective in solving the afore cited problems, does not

however go without some drawbacks that are summarized below:

a) the need arises for two half-moulds to be handled and driven and this of

30 course adds to the complexity of the structures and causes costs to rise;
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PCT/ EP99/ 03397 b) the lateral rotary novenent of both said

hal f - noul ds WR¥F26¥s of course the availability of aded$EVEPIP/AINT al

space and this of course puts a penalty on the conpact ness of the. -
pl ant; 5 c) ‘the handling means provided nust be able to introduce
t he preforns fisotmetlateral rotarfyriuovementeofdioth Iseidhalfmenldsoequiresvadldourse the

agai n renove the respective finished ntai.ners fromthe s front
one. and 1 AYSIRGY G5, Seedime Setal apes anh s Ve Shier, FERS g Pega, on e
conpl exity 85 %Eﬁ‘;eQQBFﬁ:E‘fﬁéﬂton and operation of the plant. 10

However, during operating‘tests carried out on sonme types of plants having

t he characteristics as recited in the appended clains 1 to 5, and nade
wth the use of known techni gues of .nore obvious and i nedi aje choi ce,
such as the us® fag handling m&??%l&’io"gir-]?é\}'ﬁﬁ?‘il??%@ﬁtt? 31“’0@03:&&13?%9’&8% prthe
actuators o | i | Ql %?éﬁ'f 'El@"’g?%ﬁecﬁ Qilgfs. I nt
inthe art, Erlch%Q‘ze 8&&% ggfégr}’o\%#.%hg%e%aﬁl}%b r o?érl%vé<pro ns tggn tﬂgacome
afl oat in cepmaier® frotht thet sene [ront ngnendnd tss of,course understandubdy, adels t he
moving hal f-nould, ie.: .- the final c¢losing and openi ng novenent of
sai d movi ngsigaificangyitathesomplexity of goth,GenstisHion gRd AREIANPN S 8 wn one,
so that it nmay give rise to blows and clattering; 20 ~“ - owing to

the rapid wear-down of the nechanical organs and parts concerned (it
shoul d hg not igGdetdiatiutiig dperataly tbsts ahhted oungesahe tpvesoftsiahts Maolgr tet v

basi s over very long periods of tine), the duration of the nmachine

life is si gohdnactemistios as recitecs isdhe appeaded sharaad, toth apdupagde withgheiuse afo

i medi ate pyoble f .pl anned 1R| nanGe . .and/fLor  repapr K,
t he noise g %‘?’%‘?ng ‘gﬁfe&eelﬁﬂer gbg‘;gg% %%‘1 con ’Fg%l?% é\lg&caérfdﬁgd& tra |en%set2§ga
movenent of girBer pRMiAAI abhtrélodt életBomaggetieaotiag be mhegls aadatievetsicin

further i ncrease owi ng the the above cited wear-down effect;

si nce the ngeherglyadnbwroas Wogisioldn the Artais Bas besmoPsryveddhahng NuREPa| &si ng

novenent, .at _a.relatjvely high rate,. vihratl . rate ] e to
be 30 trlénspéwgﬁlst%nﬁhgo.gﬂ Sr 3ﬁ°sa§rnl}c %pg%gﬂﬁﬁgl’ ??“g(r?#% agd%p%]élgﬁgé, %Q
obvi ousl y ac@ﬁgﬁt,'l\@memok,ﬁ@@f.@&ﬁahﬁ_;duration and the operation of the -
machi ne organs iné\;/ol ved; furthenore, the final opening and cl osing

phase of the mroliedfnalsclasingxand: epeyinghmovement of said moving half-mould is an
4 abrupt, not adequately slowed-down one, so that it may give rise to blows and

clattering;

20 - owing to the rapid wear-down of the mechanical organs and parts concerned
(it should be noticed that these must be able to operate on a continuous-duty basis
over very long periods of time), the duration of the machine life is significantly
affected, ie. reduced, thereby giving rise to immediate problems of planned
maintenance and/or repair work;

25 - the noise generated by the entire system controlling and actuating the
movement of the moving half-mould is in general quite high and tends to further
increase owing the the above cited wear-down effect;

- since the moving half-mould must perform an alternating opening and closing
movement at a relatively high rate, vibrations are generated which tend to be

30 transferred to the entire structure of the plant, and this has obviously a negative
impact on the duration and the operation of the machine organs involved;
furthemore, the final opening and closing phase of the moulds is an extremely short

4



and therefore strongly accel erated phase, and this of course contributes to
an increase 99f the so i nduced vibrations; - for sg%q

accel erations t'0 be obtai ned, over-sized novenent control an ﬂ??WFﬁ§7
organs mnust be used, but this fact not only has a negative effect on the-

| evel of the vibrations, but also, due to the greater extent of wear-down
caused, to thfd thbrdfbte stionglis dedalgratdet ptiase,r &l e WistRirss t curtiaingtes Xvedn
adequately | ong periods_of tine, _From FR- A- 1430899 a apparatus is _
known, for t E¥reasad leuskoithesai&dusadaibrstianti cont ai ners by

Powever - the act I aePeh ScRBEr SR, B pBROLBRNG, over SHR IiSument conro) snd
directly AERRRObRENS Andd Yeydedl bircthiz)thétide brlyWdsh Neg@ivieasttecobn @ RAFRL i C

bl ocking and to the™ advantageous exploitation of a toggle |lever or

equi val ents mefthenvibirations, but alsgs due do theh gseatelAXEdt phwiesrdown calsedetothe i s
a mai n purpose..of the present, inventi.on t i de a bl ow | di ng..

appar at us of aﬁﬂz& 3’&1?“%“%?‘%&8&?51: ﬁé RBHHeR S?%@éﬁgsssv%fsa%qatgg T?’}%pgﬁgii%ﬁ ng
principles agggmanners thereof, allowing for the productivity thereof to
be increased through an accel erated handling of both preforns and fini shed
containers, without incurring any of the afore cited drawbacks, which is
capabl e of bei easily inplemepted with the aid of readily “avail abl e

t echni ques and%%éﬁ%so% SEnEATSIqRranonS. itthepeiolf 3 R JRAGRITPGSE| 9iobePrasant
preferly jpapgibay irBfidet YRS IMnb adodrhRl U | i

arranged 1@upst ream tclj"f:lra% Thi&s aim al oﬁga%t h furt h@?ﬁ’?gﬁ F?Q%&%@?ﬁ)gow
present i nvebbdies, as swelkas tied operating|principles dnd gnamyeas ahereofsallowgnd ier the

characteristics_as recjted.in fhe appended clains, and nm oncretize
itself in dePTﬂ%Wﬁ&r@%r%ﬂngafD? a‘ﬂﬁg%éﬁ stgﬁquq%aap{zsgccgger@%g ding ofppeth
readily und f talte eSGEd ARG | QPCHn f gr odj.ant
i hat is gi vgél&ge ow %y mﬁ/a@%%@n%ﬁkcn?enrgt ?ﬁgiﬁa%p e vaatiﬁ{feﬁe%cagg%o%@
acconpanyi ngdrhwlydckgswhidh ishtaplable of beinSi ensil ithplementeddeitly elid aihbf seatilyon
view of a_pair of_ half-poulds according to the, presen{ I nvention, as shown

at, a cl odPngavalighle 1BsaBIAUES PAJPANS ereforseisiIgas B dPWiReskrpliable and.
o - : ! 'S o n
et - moul de Sielsiabnh bESAL N kRind SrdcheeBNE o phEorOMRRIcih hde" BrtliRa

bl ow moul dedupstrdam.ner to be renoved therefrom

This aim, along with further features of the present invention, is reached in a
20 blow-moulding apparatus having the characteristics as recited in the appended
claims, and may concretize itself in definite parts and arrangements of parts, as this
can be more readily understood from the detailled description of a preferred
embodiment that is given below by way of non-limiting example with reference to
the accompanying drawings, in which:
25
- Figure 1 is a side vertical-section view of a pair of half-moulds according to the
present invention, as shown at a closing angle e_nab]jng the preforms to be

iintroduced therein;

30 - Figure 2 is a side view similar to the above one, however with the same
half-moulds shown In a minimum opening position thereof enabling the

blow-moulded container to be removed therefrom;

5
This Sheet Has Been Replaced
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PCT/ EP99/ 03397 - Figure 3is a schematical view of the path, as
seen from ab¥98%638t | owed by a preformto enter and toPCHERINSII70f a
pair of half- rmul ds in a book-1ike open . arrangenent according to_.the
prior art; - Fi gure 4 is again a schematical view of the path, as

f b §
B:ﬁp 01[ Orr?afif O\r/rgur S accor W&?ﬁneaegﬁﬁgpese |nven§jn Eﬁo@q&o%gd?:{(a

Figure 5 is preform mlente'roamd o eomd ouhef la611>af11= rob tlatfanouds lmalar boplelikel cyfeat e,
inthe 10 exact noment when the bl ow noul ded container starts to be
removed t her &fapgement according IgShe POYAIT s 5 schematical top view of the

geonetry and the nutual arrangenent of a plurality of noulds according
to the present invention; 15 - Figure 7 synthetically illustrates a
conpari sors bet weligutew i&i@gimarschematiaaéviewsﬁmhé pgthoas sedmfromaiove, Hllewedt he

time requiregents for carr out ta ref qQr Id| ase, accordln
to the [C)Iri or S¥r3 PAR r{nng) 'ion%ﬁ?i%‘ﬁopa parr gtgoag 5“301 o the.
Figures 8 thgﬁ@% re VI ews of as nmany positions of t he novi ng

n ere

hal f - noul d, ated actuation organs. froma fully open to a fully
cl osed position thereof; - Figures 8A through to 12A are

schernati cal of .t he | ocati_ons on ch 25 faqrces . concentrate, as. well
as the axes al oﬁégs pdsa §MM?%%@@”&&W@@“m%€t%W§ﬁg@@eof
Figures 8ot heuehnbMehtwhen ‘ﬂ%‘bfo%}-ﬁzoulded containef stEhot Be }énb\?%&g%‘féﬁaﬁt | cal

view of the positions of the fundanmental point vectors an orcte

vectors acting on the actuation organs of Figure 8. with the 30 nould in an
n ; . . . .
open state; - Figuwre 6 is a schematical top view of the geometry and the mutual

arrangement of a plurality of moulds according to the present invention;

15 - Figure 7 synthetically illustrates a comparison between two diagrams
representing on a horizontal scale the time requirements for carrying out ta
preform moulding phase according to the prior art and the present invention,
respectively;

20 - Figures 8 through to 12 are views of as many positions of the moving
half-mould. and the related actuation organs, from a fully open to a fully closed
position thereof;

- Figures 8A through to 12A are schematical views of the locations on which
25 forces concentrate, as well as the axes along. which said forces acting on the
actuation organs of Figures 8 through to 12 concentrate;

- Figure 13 is a schematical view of the positions of the fundamental point
vectors and the force vectors acting on the actuation organs of Figure 8, with the
30 mould in an open state; '
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PCT/ EP99/ 0331%;99{62692 - Fi gure 14 is a diagrammatical vi evwiEiHa3397
position characteristics of the = nobving half-nmould with respect to the
position of the actuation pin froma reference position thereof :°5
A mai n pecul i ar- Fizptrar M4 6§ a dingyrsmaticali wieshtof dhe |Resiionn chaactesistiey qfdhes

Chem i nto g BABAR PARTEesy B ek &G ol B MomaeteEn 00

essentially apkiBBHeKeradt illustrated in Figures 1, 2 and 6 show ng
respectively a schematical side vertical -section view of a pair of
hal f-noulds in a partially open state a schematical 10 side

vertical -gsectiop Vi - Sink t Y,

state and KBl TR ofih dipatniBadh So i e telot B s
25, 26 accor gafend\@ds adaptedietopbieme mouildpeeforms 1 in siewulof yooperingt thes) i i n
t he case of the noulds 24 and 25, .gn fu closed state,__as i.n _the
case of the finished2eontaingss 7. W@@T@Hes‘l‘igt g?ﬁwé%@?? %gﬁeﬁmﬂs’r aLEAnged,,35
rotating car o 2 h . pPR! BedidqPh: b o] ' 5

ol fe o, o Hfpuet], th"FlgRr& 4. 2 and 0 SfSRaP reivety Ob Bdrhaftal gide y
joined to saigrial-seciin viewdfiaspair of hdltmphlls inerparialy eperostates aischémplicaie.

L o3l O voricnsiSEhof 85 S Bl m e BT L
with a rotary SRthpRcalRitvien dPthe afrangemedt bRagesoRIds! At 280o62eebAlinghane

and hinged on &a rotatron device (not shown) so that, when raised into
its closed pass present inventiomi edullyhoper sals. iaa dn eieaeaseyofiie maeuids 24 and 25,

hing fixed half-mould that is fi Qi i d . hi
vy, ¢ hanaronly SRbed sl aged e G by RELEBRGA, O ©, RET TR 1T TS

hal f-nmould 4 to be actuated 25 into closing and opening, since the other
hal f-mould 2 is fixed and substantially ~ firnmy joined to the carousel.
In this cidnnectOontheaottepkoasiphery dfea tREkese FNOWReIGHRtings fatpusehd O dhpEadrag

in Fi gures nd .4....n Lt 18 ' tration in Figure 3 can be
seen to show,appﬁear?Q%Blahb'x?ﬁ%ﬁél@ﬂé@ﬁ%on%(?sle'(‘:’%#ér#@nner, a top view of the
path a fol | oned- bye tdieuBh ehaivulds 2isMiked and firiréy joined de daichtarcasél, rndtisd
container, with respect to the tw 2. accordi nch]%o _

the prior ar furtheyRrraRges o a vEHIG alﬁI)‘f-" ?tlﬁggmezﬁ?f‘g%“ facgQptwaL
thereof. Fromyhihgishi Qrfefdd witReddfect RAHE irdigel rRd that said path a nust
20 - the other half-mould 4 is movable with a rotary motion about an axis X

arranged on the horizontal plane and hinged on a rotation device (not shown) so

that, wheh raised into its closed position, it is moved into coupling exactly with the

matching fixed half-mould that is firmly joined to said carousel. In this way.

therefore, the need actually arises for only the moving half-mould 4 to be actuated

25 into closing and opening, since the other half-mould 2 is fixed and substantially

firmly joined to the carousel.

In this connection, a look should be taken at the illustrations appearing in

Figures 3 and 4. In particular, the illustration in Figure 3 can be seen to show, in an

30 extremely schematical manner, a top view of the path a followed by the preform,
which is then moulded into a finished container, with respect to the two half~moulds

21 and 22 according to the prior art, and therefore both movable, as shown in an
open state thereof, From this Figure it can be readily noticed that said path a must

7
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PCT/ EP99/ 03397 I ncl ude a deep sl oping pattern In order to enable
the preform WOPPEE siide into the hal f - roul ds and t h@CTARP/EIIM

therefromas a finished container. As conmpared with such a . .
situation, the illustration appearing in Figure 4 shows, 5 againin a

The: pref or m aneER p8ey SERERAGRIA t B ibRHBle bl hrBRih A SRS e
to the Halkebultll dndthed shove ditthehedrdin vk AdinkhelcoBtalibrd. Al t hough

sketched in a rather sinplified form this illustration does not fail
to imedi ateély stress the poi nt that the path b of the preformruns

I i m‘ h
Anyng, 0 A e sk g MRl o B SRBBRAN! apocarintt i 1 afbve,
likely tosslguidleys séiian éﬁaémsaﬂﬁezoa doh%s@bﬁ&ﬁ?%ﬁ QRhALNBE e woﬁ&ﬁe@%gt o

t her eof and to add to the corrpl exit he construction of th
control or gahe preform, which Mmenlmn@dpdmbomﬁmhedmnwen with tgsphtt © thed R

e, the. nAPPaBR S 2/ T e BN bR e 4 ABGeEh i B A andier
line), the hahjyifieicin, @heleBir-atbr dd8s ndtial ihenrhb @ggtressthe GSththBhe

renoval time, according to the prior-art. the contrary, W|th

the process patls & of thg prefarme npscalony anrarerofi @rcumfamrgezanémﬁnyaaplpprem t he
ire ao Rho GyEisrner FOUPEY & HLDest GaREEYy alibeh 8ty sdint/ey Thiedn patine
same Moot -dBWH fheQBEVEREMbLIRAS orafolyy/dimdile A8AE thé fsaﬂ?éeiézﬁ

fini shed container removal phase, a reduction in the Overal
cycle-ti me e@hdithedgitethemompiexity ofdoe sorsinction of the rodticn quntirol zﬁgans
Since the above cited inprovenent allows for the preforminsertion phase H

to partially overlap the closing phase L' of the sole noving
hal f-moul d, suphe @nkigBttions ifdddted attH,ch FRIFD chWR B ISE Hiddh@n® ¥ 'FiGde0pt
si mul taneousl y is identified as tine T[err] whi ch nmust™ necessarily be

deduct edt¥ r sasRaravelyahgn the prelormingertieny timee thephal- n@nlcbcrlosmg tirhe, the biaved

he. openi ng aRop B HIEr BE T ERRHiond Aobilia B ! B Bished 1 «

case, the conRaRsrBnbiiltingXiastsr ﬁ;g;totthgpﬁ@b%@guent renmoval phase R of the

finished container to be caused to start earlier, by atine T', before.
the nould is fully open, so that this
8

On the contrary, with the process according to the present invention, owing
20 essentially to the closing phase of the moving half-mould occurring partially at the
same time as the preform insertion phase, as well as the opening phase of the same
moving half-mould occurring partially at the same time as the finished container
removal phase, a reduction in the overall cycle-time of the blow moulding tools can
be obtained.
25
Since the above cited improvement allows for the preform insertion phase H' to
partially overlap the closing phase L' of the sole moving half-mould, such a time
during which said two phases are carried out simultaneously is identified as time T°
which must necessarily be deducted from the overall cycle time. Furthermore, after
30 the related blow moulding phase M, which has necessarily an unaltered duration,
the opening phase P’ of said moving half-mould is carried out. Even in this case, the
possibility exists for the subsequent removal phase R’ of the finished container to be

caused {o start earlier, by a time T, before the mould is fully open, so that this
. 8 -
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PCT/ EP99/ 033%99162692 partial overlapping of the opening ph he
novi ng hal f-nmoultd and t he removal phase R of the fini sheéﬁ’”}a;”;

bl ow noul ded cont ai ner agai n brings about a further reduction in.the
overall cycle tinme by such a period during which said phases are so
over | appi ng,partal WErﬂ.d;qmg)mfeheid:mﬁng phasg & of 'the méving half-mohid pndcthece,

the total cycle t uce fro val u i ndicated .in Fi ure7
to a | ower \fﬁm?é’ail'?’g %ﬂsi’?g]]ab \iﬁf& 0&1“?"]‘ ST RGP eb gs about
Only a sli QW%W M@ SRkl ‘&é{clfehﬁnéal“}} st b&%&%ﬂﬁa’g %R&i said

nmoul ding ti which iIs o identified by a dashed™portion In
bot h di agr aphasés &tegzo evetlapping, ie. bythenbove citeddtinedal t ered for bot h. bl ow

noul di ng processes, so that it is not affected, ie. nodified by the
present itvention. However, the advantages brought about by the
present | nvent);n%a@&c 1Ghe 4141 c}"éleh%@ is kénicaaifrord aka!ﬂﬁ&?,{ mﬂ!B&héa/ﬁf‘ﬁBhré)? the
i nvention itse can e easi |y obtained in he manner

descri bed beb alowert valpa T, isinced. = Bf-<lPeffte to Fi gur es 1 and 2.
Referring to Figure 1, it can be noticed that the introduction of the

preforms in t he bI ow noul ding hal f-noul ds, ie. the exclusive novenment
of the prefor g g‘ﬁ/‘ﬁi%iﬁnf&n 23 £ Bé'h%r&@%@%act%@tt@a&&él% %{H:H gh
just a parti al eni ﬁe ITD\?I ng hal f-moul d 4, ﬁen t ¢

openi ng HnglTe whichrisaaisp éldntified hyhatdashe& wattia int-hoth chagrams of Farireiinis
openi ng angle, which thin e cqntr ot possible in those cases
in which boffHmRgT ¥ ?rrﬁﬂddygﬁ %ﬁg?%hg%? gmiéglﬁmgs%ﬁ%qqs§%|%9 that it g Mt
mechani sns ra??éte&qgl Hlogﬁe@q@dﬁgﬂrgségmeﬁn&yr pose, as anyone skilled in the

art is 25 we aware of This furthernore | eads to the advantage
of the overall plant to be capabl e of beinf adjusted to the length of

the preforns, .since it ca eas eci.at d t hat shorter pref
require a srralfi‘ﬁ?’e%?}'emenég‘éﬁg? Ealuq%ﬁ@#’@ﬁo}?’é S RORISH WsTrigh PS%%‘F i on
tines. Sism hatd Yn 1328, DekARE mokm&t%@mermﬁémmts&f cbh B BUSFRBaih8H it he
removal of the finished bl owroul ded contai ner can be started before the

movi ng the manner that is described below with particular reference to Figures 1 and 2.

Referring to Figure 1, it can be noticed that the introduction of the preforms in

the blow moulding half-moulds, ie. the exclusive movement of the preforms towards

20 said half-moulds, can be accomplished through just a partial opening of the moving
han-mould‘ 4, ie. when the opening angle is an angle ¢ that is smaller than the
maximum opening angle, which thing is on the contrary not possible in those cases

in which both half-moulds are movable owing to the particular kinematic
mechanisms that would be needed to such a purpose, as anyone skilled in the artis

25 well aware of.

This furthermore leads to the advantage of the overall plant to be capable of
beinf adjusted to the length of the preforms, since it can be easily appreciated that
shorter preforms require a smaller opening angle and, therefore, shorter mould

30 imsertion times. Similarly, as better illustrated in Figure 2, the movement for the
removal of the finished blow-moulded container ¢can be started before the moving



9 WD 99/ 62692

PCT/ EP99/ 03397 hal f-nmould is fully opened, 'provi ded that the
traj ectory V896382 | ower edge of the sanme contai ner JBEEER03397
interfere with the noving hal f-noul d. A further advantageous .

| mprovenent of the present invention lies in providing 5 an

appropri at ep e AN ggﬁs ,d@p ”?fbtvi ' : ' | OIRs
arranged héﬂfl n a&gfa e rf%r%ﬁ'e indes%ug’l}?l{ g‘gf)%ié%ﬂ nsgglﬁ%% be a%?%élggéle )
i Nt er cept t bampabhtaidertdoes not interferé witnthemiovingdwfirheultdr aj ectory b, and to

assist it inits novenment of insertion in the respective cavity of the
correspondi ng fixed half-nmould 2. As far as the technical

10
i mprovenents ifgLhe ' ]'Ig,feEﬁ : |
hal f-moul d ar éilconcé%lcgﬁ?égg erg%%bgﬁggﬁtg@sﬁ%&?to |%%Fg%ﬂ'gpmaﬁ%
t hrough 0 &2 appsoprtélyasirvéneguide ralarpemtdiSnifustedtedin Figurespp @adi 3) ariahgedgur es
8A thrquhtaSa(i 12A. The Iahter can be seen to synbolically represent
the fundanmel &stable mapERet: 8 FCO /) BPFEAR iaﬁﬁ°§?e gRe tecitelrerthier Bath: ¢iothe

forces on t : i; rces,
and the di r%&fﬁﬁg% gffgﬁ %‘% u{éiﬁﬁergfbf, S %%o%s?%ééﬁ}#ﬁ%@ [ g’n&slgi n
t he above crdspdcfivegcadly of thecemréspondingdizdd hhifmaomid 2. actuation organs
of the nmoving half-nould 4 conpri se: - a first class~lever provided
with arnms 52 and 53 separated by a fulcrumF1, 20 whose power and |
resi st agge poigat ahied idbrdhien ESHE ' r 1¥s,
le. at g? andé%,rél; g’ig&%@?@‘%ﬁ?;’ﬁbf éﬁ a tﬁ??%éc ags%&}ngvﬁél%q%?‘(r)e\ﬁl %‘3&% th
respecti ve thenmeotinganalf-Gouldarecspuerned referéngecshomid-De madertesfigotesy8
power and rg ancgzp%)li%%t at, P2 and ?RZ ' connect i

t

eS| S e .- arigd
henber 54 (HERUGH e & P8 SOT B R PRI FRAEERT B PHEES Py er
with the pqmug?pﬂonizﬁznsa‘ 1a8i&# Earl Bbsdef h@sPmbEN&Ily r2ptékehe S hRARGMAN
power points be€ing connected to the extrene ends O0f Said connecting nenmber
pi vot al | y; points of applicaticacy the 4align mpdirerct®n fproes iondhe wrgdnstafiche pthnpahée i ons,
the fir one. of which . | S .connect t.o the power point. P1 of said first
cl ass | Z%/erve%s representing, M PIees ﬁ@rgﬁuo&&é\gﬁ%nﬁergqﬁ class |l ever and
said third cl ass |ever, respectively, are applied pivotally on :
respective distinct points of a structure 60 that is integral wthor
firmy joi nedFram dghe dlitstsetians in thershpve cited Higiseadt ean g goniead mhat said
10

actuation organs of the moving half-mould 4 comprise:
- a first class lever provided with arms 52 and 53 separated by a fulerum F1,
20 whose power and resistance points are located at the extreme ends of said two
arms, ie. at P1 and Rl, respectively;
- a third class lever provided with respective arms 58 and 56, a respective
fulerum F2, and respective power and resistanice points at P2 and R2;
- a rigid connecting member 54 that links the resistance point R1 of said first
25 cdlass lever with the power point P2 of said third class lever, said resistance and
power points being conhected to the extreme ends of said connecting member
pivotally; |
- an actuating member 51 provided with two end portions, the first one of which
is connected to the power point P1 of said first class lever.
30
The fulcra F1 and F2 of said first class lever and said third class lever,
respectively, are applied pivotally on respective distinct points of a structure 60 that

is integral withor firmly joined to said fixed half-moulds; furthermore, said moving
10



WD 99/ 62692 , :
PCT/ EP99/ 03 hal f-nmould 4 is applied on the arm5 f | hird
cl ass Iever3§%33§??% to the related fulcrumF2 with regﬁgﬁ?égﬁﬂ?ﬂe
correspondi ng power point P2. The second extreme end 57 of sai d
actuating nenber 51 is adapted to be S novably actuated by a noving nenber
58 on a pl angthatid Fis edeAdhe kion BB 8xitighird clasolevepbpbohie tothd Agated
fulcrumFl of said first class |ever. i The whol e assenbly of said
| evers, conrdalcrumg2mwsittbeaspestta the coraespapding powerPRIELP3.s adapted to nove,
clearly in a synchronous and coherent manner since 10 each noving nenber .
Is |linked to another nenber, between two respective extrene positions,
i n which one ofheé 4eBokd idx@@eDend 157065 saidr scteaRRdmeitbdrh®] is adapted! tooB&N
position (Figures 8 8A and 12) of said noving hal f-noul d, whereas the:

ot her one5 ofmeedhly aguptattby 8 SHQVing MarapeShon aPlans hakisfayihogenyde theaxist i on

(Figure 12,.12 n -poul d. 15 Referring
now to Fi guroér%tgt,mhﬁgtgﬁq\ﬂfl’%ﬂ gfgeﬁgd?ﬁsg%%%%gﬁeggn of the moul d assenbly
inits fully open position, it can be noticed that when said second extrene

end 57 of sai d actuati ngl. menber 51 is urged to start noving in the
di rection in Whewkeled assemblifpof sgichdeverspsoanacting daginbars angl gswmatinge

vector V1 of _the farce_t smtted from 20 U 0] lL.stance R1 ofh
Lo VT O el S LI A SR Rl P GoFd
conponenfo Veath hbeng fRehibé i tnkéd it6 Nartsihérarfbrsios) asdtvaen NS0 eéspective
along the straight Iine joining RL with P2, wherein said conponent V2, if
consi der ed extremgsppaitigns. appWhish ene Shisuchorie’s PosIHERs ERIEsPeady te fhe d

class lever . ndic t e 2 ' e i . [yt n
down into tM’ﬁ%%%%° r@%’ﬁ%sng(’l B%én &c%%p%d;éeag#lgo %ﬁ)ﬁ#'ﬁ%@%’hwﬁ%ggéﬁ% one
i ndi cat ed abthéz.ohel ot Jaht® ekirgtearositons ldotrdspnds to theVidl-ddséd pasioAqFigus® as
to only conpress the related arm55, with practically no effect at all
within the d¢el3h angébhelithy sampadplamowlde ot her conponent V2,3 is radial
with respect to said arm55 and therefore acts on the arm 56 supporting the
hal f-rmoul™d 4, in such a mariner as to cause said third class |ever to
rotate, therelBef@firtansi tgFigarell Jroticly itusirftesthd cbridition afslee mould assemblyg f ar
as the spatial configuration and the possible conponents of the for

vectors, th& Py CRERPOFHIN: 163 PRAICICEANA tTHTY/ IRAOPAERsRR PR g?t"f has
1. 1. said actuating member 51 is urged to start moving in the direction in which said

moving half-mould 4 is caused to close, the vector V1 of the force transmitted from
20 said point of resistance R1 of said first class lever to said rigid connecting member
54 has a cémponent V2 in the direction od action od said connecting member, ie.
along the straight line joining R1 with P2, wherein said component V2, if considered
as being applied on said point of power P2 of said third class lever, indicated at
V2,1 in the Figure, may be in tun broken down into two mutually orthogonal
25 components, one of which, ie. the one indicated at V2,2 in the Figure, is oriented
towards F2 and acts so as to only compress the related arm 85, with practically no
effect at all within the overall geometry, whereas the other component V2,3 is radial
with respect to said arm 55 and therefore acts on the arm 56 supporting the
half-mould 4, in such a manner as to cause said third class lever to rotate, thereby

30 causing said moving half-mould to close.

As far as the spatial configuration and the possible components of the force

vectors, the lever arms and the other commecting/actuating members, it has
i1
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PCT/ EP99/ 033%& . practically been found that the nost effective and
| ogi cal arrahge t hereof is obt ai ned when al |l of t BEHERPA03INT
provi ded on a sane plane, in particular on the plane shown in the-
Figures 8 through to 12. However, as anyone ski IIed in the art IS

capabl e of - peadichity Wals! BhAAthAe Ak RELA Sn " ey
5 also be grranged threehgamanglhonal ly, prow hat t rreet t §S

pre-condi ti obtanted whentaﬁe:fmepmca;epmmdsdonamnmulem snparm:uinnm'nthesphnabl e
| flect | lustrate Fi

i ures o & ARONGHR (e Flowies & HRLteh dance ihevas & 88T s Relled b ?se

assenbl y 1@apé}51e5<§f' Foalifty SirRicRfiEh iRl ds @ RIS "ReRiMére ehHat o

along with t respective vectors, corresponding to SOme su sequ
position$ oa}sedaedanmgetbﬂﬂee-dmmonaﬂm proqn@e;i that they meet the pre}cmhdmmmgf

They are anyway frea under st andabl al l. those ski I | ed .in the
2t 2ot hatiaRy HIGHGHEDs oG CHERIEAE, GBS (Vg GFIRIE age refectng fhec
connect i on. s&ec%‘emconcﬁi&ﬁrmn%?e@ﬂ%én%&résepr esent the situation when the

novi ng hal f-nmould 1s ful cl osed IS is a quite particular
situation since, further to representing a kind of end of stroke

int, it al ts.th d vvh h t hs ff t
D ons’ up i 5 atgges SiEMRb i1 BRels Sihiefuft dibdstens bFI Wacleeserahia: ¢ | on
'”V‘h'choth@f%&d@éﬁﬁ”ﬁﬂifﬁ&%dﬁhe gjaﬁa'facﬁm&ﬂ éﬁBBPsS abﬁgﬁﬁﬁthbe s

maxi m zed, while the angul ar di spl acenent of” sard half-np Is at a
m ni mam Usmspscm\rwwagtormdmm@pondmg tooforme IsebsemlanSpoﬁmoMef shid mbidngf act ,
in order t sur full stal. cl anpi of sai | f - goul d. 25
Ref er ence SfEL? Asdbisrones e Gt Shefiaes Bofwey sreciiradBvencebieot
the \@faﬁ%aos@?smiédﬁtﬁ@aﬁr 5é sk 8b Fe ey APUSABON n¥bad1d BS Aet N
connecting nenb 54, so that the arm 53 and said connecfing nmenber 54
are capabl elndhlsmnmctwg W th respect to each other. However, a further
rotatiogsthereof beyond a pre-established position is prevented by the
presence” of a nmechanical or positive retainer (not 30 shown) that really
acts as a tog@igired €2 aRBA AL FerirdBert ¥y Eifuadtion ¥@bnChe Aiovarkk halRn&Rd is full

thereof to rotate with respect to each other only up to a certain angle and
not any clesad. (Ids is a quite particular situation since, further to representing a kindof

end-of-stroke point, it also represents the condition in which the "“toggle effect”
shows up in all of its effectiveness. In other words, this is the condition in which the

20 clamping force of said half-mould reaches its peak, ie. is ma:dnﬁzed, while the
angular displacement of said half-mould is at a minimum. Use is anyway made also
of other means, further to this fact, in order to ensure a fully stable clamping of said
half-mould.

25 Reference should be made now to Figure 12: the point of resistance Rl of the
lever 52, 53 is in an articulated arrangement with respect to the connecting member
54, so that the arm 83 and said connecting member 54 are capable of rotating with
respect to each other. However, a further rotation thereof beyond a pre-established
position is prevented by the presence of a mechanical or positive retainer (not

30 shown) that really acts as a toggle, ie. enables two levers hinged on an extreme end
thereof to rotate with respect to each other only up to a certain angle and not any
further.

12



WD 99/ 62692 . .
PCT/ EP99/ 033®%6 90162692 The geonetric configurations and tw' LPns
of the various men%ers and conponents involved are so de |nel;g;v§3§bfo
make sure that, when such a limt stop position is reached, this .- -
position al so coincides with both - the full-closed condition of

t he novi ng halThewgebdmeagacosigutatiens asfahd dimerisioredof the waaicus meinibead end

- the particul ar%f avo r%gl e condi_ti on created bé ﬂ%he hree geopetri cal-

si ted FERPARPRIE T areRo Ligfn aai%r%#g% hats WRRSUCE & HBWStoR,

Fi gure 12A e 1239 Y%R5AH SRH o GHEY such a circunstance has
al r eady beeﬁoﬁFﬁ?gdregt J_;L% a%o%e a?i% I%ioes essentl?a ly in the fact that, in
the final port-ithe fall-ddseddonslition gfdtdmoving hatfveoeld dgaindh heraspegtive fixed

hal f-moul d,  the force that is produced and can therefore be used to
close and chﬁlﬁ‘ﬁl #Ralf-nould, is at its maxinum ie. reaches a peak In
this case in f , S ol n?%ﬁ[e Ly | | e | I ng
t he openi ng oratﬁ& pﬁgf%l%liéévg)ng e o ?ﬁ@%@%%g@?gﬁhg%ﬁng@%?%‘%e

w th the prigndied vy PREORU s Fharseligned ad this isshowy inFigjaes 188, or rolling

pin, the nost favourable condition is obtained in view of maldng the
best possible use of the so-called "toggle effect”, said condition

bei ng  eached thariyahalBnd bhdrabieR bfSudIBaRhitAice has aRBLPReAR nihlQl: Of
t he descri bed [ever agtg. I'n a nore detalled mannecr:e, f}slgure ﬁ%@@ﬁhﬁﬁ%@%’c be

not i ced 100 snpleaand diekmssentiallydnrthe fasidbatcin tie filed potion @i thé closing path

I ndicated at M a certain ogressi ve di spl acenent of the device qr
rolling pi nC%r‘-‘g&’Y m@%@%‘@%ﬁt%& LS ﬁe‘gﬁnéﬁénﬁl%ﬂ?@'ei@ a

| i near one, tat, i i i - st 118 RABHRES Sk V r '

i ncrement o tdL% %%f?%%%a%ﬁ&?ﬁ%ﬁn%%g&tagi@ and%%'Sﬂt%%llg%%a%n angl e of
O[err] is ethisntasalih jacteadhieds mestelearlssiowmpriiguse Bilastrathfsy the opening or

correspondence of a .val of approx..1l in the abscissa. .25 The

particul ar Q%?’Fgr anglg) P 33&1 IB?‘ggﬁi gal@ao Th 3GPF nd‘@%‘céh%fp"ioﬂ"éeséﬁf?ve
cited pgkntg; | r henSsdyd | i Omled sk d,
and al 885 mg%llg&%&ﬁghBo%?nt?gsHﬁg?ﬂ he oppgsisggz%%u%g Fhé sgme cu?g‘{a, IF-"ch
cor r espondscdrditidreis obtafngd iopEw @b snaking thef beat groksibie el of, thensaicalleda

t of, th hal f-moul.d 30 .with ivel y. sl -d .
vl or at | oHeOGRAHREL b e Priton pwinterched ot gh B s e pot Bt o
posi tions they sabciakbh ick tHY A&ddribRld Iéveragendhtd Broidetaled mann&S Fehgeatd on

i's reached when the hal f-nmoul d approachés said respective end- of - st r oke
posi tions tdser befnoticed to emphasize how, in corrispondence of the portiop3of curve

\Igngg g{:,g g& géggi?ated a"r‘ M, at a certain progressive displacement of the device or rolling pin 58,
whose scale in the lower portion of the Figure is a linear one, a rotation is obtained
with a progressively decreasing increment of the angle between the members 54
and 55 until an angle of 0° is eventually reached between said members 54 and 55
in correspondence of a value of approx. 1 in the abscissa.
25
The particular pattern followed by said curve in correspondence of the above
cited point M, which corresponds to said moving half-mould being closed, and also
of the point H at the opposite end of the same curve, which corresponds to the
full-open position of said half-mould, ensures a movement of the same half<mould
30 with progressively slowed-down accelerations and decelerations towards the
respective end-of-stroke positions thereof, until practically a condition of zero .
acceleration is reached when the half-mould approaches said respective

end-of-stroke positions thereof.
13



Such a noving pattern of said half-mould translates into a nunber of

significant ractical advantages, ie. a noticeable reduction in
vi brations, YR&H%enti on of the novi ng hal f-rmoul d f r oRFHERIA} when
noving into its end-of-stroke positions, and the possibility for satd

novi ng device to be actuated with the help of sinple, 5 reliable and

accurat e meanssichal njvihd Pardd LIBAIR HHNABE, trdrlatéiCinto & RIS sidhificant

wear -down since they aré not subject to the action of "forces". -
Thi s condi t practical acinmagesSmr amgtineakld reguctiva in yehratipns, the predniioniof thepon

25 o, TR A R B O 2

concei vabl e by all thHose skilled in the art, sai d-nmeans Dbeing |1 nked
to the piSnsreliablel2nthagcunate meand that cirachirthprhorehdurabledie. well mesistantotdl d

and the novin al f - noul respectjvely. 15 ..kt w,ll of course be
appr eci at ed_“,v?gﬁ' omapqqﬂggaﬁrgﬁgaﬁlqé%@ﬁgc%o&%# FEal" sites
identified by P2, RL and F1 are aligned, as this is shown in Figure 12A,

this is meant to be understood in the broadest sense of the word,
since this is Tais cendition i hutber strengthenedduntheniaet thah immediately upewsaidt he

desired "toggle effect”, . it .is sufficient for the,axes .6f rptation of
the pins colbuPgrdimesld ravind siheert e iitogty fug tidsadupostion. e &5mas
arr anged gOnhAr SR pé afomatically clamp&BeinCeitH BUBESHOD gt ited Mfip tdiesych
descri bed assenbly for alternatingly opening and cl osi ng_the noving
hal f - noul d swplémenternenemal masogas e cangeivablegoy all thases in thepambrent

f th i ng., devi] LLj in 58, i b
casi Iy obt AR dHRahg Biel8 Bebnl 018 Bl Bhaf) Phed WIS RE 5600 O
to control jdrempaNEIRMheIREVIidBalPaRId, 98spectivalyd rol ling pin in full

synchrony with all other devices, nechanisns and actuators that altogether
ensure t he vari ous phases for opening the hal f-nmould, introducing the

: osing a Ll . ) .
Phe. hal P oo d G Pl Somss 58 2pp it Wheibl s bR Bl il 5o A B BPaN
A further adeatiticaisy PP, RheéndFEaRNdligriedoas thisis showe e Fighiré i1 24, iHs id1Beant

illustrated enbodi nent thereof, derives fromthe fact that if, as just
st at ed abowve beyrlerstood in the broadest sense of the word, since this is actually jjended to

posi tion wi i hBesibEhp f6H s88GHoving ASHER +6 TR aafiktedk Wi Ble 8f §§n}518§di ly

WO 99/ 6269 . . . "o .
PCT/ EP99/ 0§'§831n that, in order to ensure the desired "“toggle effect”, it is sufficient for the axes
of rotation of the pins centered on P2, Rl and F1 to be not only paralle], but also

20 arranged on a same plane.

The continuous operation of the described assembly for alternatingly opening
and closing the moving half-mould can be obtained through a corresponding
to-and-fro movement of the moving device or rolling pin 58, wherein such a

25 movement can be easily obtained by means of a continuously rotating cam device
adapted to control the movement and the position of said rolling pin in full
synchrony with all other devices, mechanisms and actuators that altogether ensure
the various phases for opening the half-mould, introducing the preform, closing the
half-mould, blow moulding said preform, opening the half-mould and simultaneous

30 removal of the finished container.

A further advantage of the present invention, as exemplified in the illustrated

embodiment thereof, derives from the fact that i, as just stated above, the
14



alternating to-and-fro novenent of the noving device or roII|ng p|n 58 is

act uat ed ? rotating cans, preferably on the sane S
of rotation oP? F;zes carousel 1.0 in Figure 6, the I|mte V\/ear(?s%
effect that unavoi dably takes place between t he actuating surfaces ~of
said rotating cans and said rolling pin has only a very 5 Ilimted inpact

on the openitegnatind to-arsi-frg movament\of die uyingpdévise off lnb]im@qm 5B1i$ agimated
about the rerrarkable benefit er|V|n fromthe ssibplit t he

nai nt enace l?if O rotating GNP ﬁé ?aa%sﬁ@f%q%ﬁ #QMW%(&%%EW@
organs to &ﬁaifi 608 Bhited wea?dW«ﬁ eﬁé&mé%dvaia%b)saia%es 1 tween

i ncurring any I N processi ng precision. confirmation of the
fact that tthe achmtidgveuriscbecf said tdtmngpmmnsamd gmgomhg p;hskms only aofertyhe
therewith assomated rol]lin Jl’l or v ng "devi ce, .has 0 aver imted
i npact oh tFitest Bepagt oR toe ‘HD %ﬁ@%l#ﬂ‘tﬁh’? ggs

" whi ch f't B e reapPbin odEése%S‘*Pﬂat PihstiBy e ?%ﬁ%ﬁ%ﬂﬁ%ﬁﬁf;

in which, ire-ddjustineat ofisaier ¢amms byd Weremdih- assgbih’@idbm@ads <p Ilm:emmvd, outeat

oscil | ation of the roII|n nabout said points M and t he angl e of
rotati on ofdWREXARA Q]g §'§Y FF?%WPER‘F@S'B‘PQ&TP@&%

negligi ble. As aresult i f such an oscillation is due to weardown, this
practically has no significant effect on the precision of the .

end- of - i r ok eAposiitrhativn offths factithabthierweardowntediett ofthe damgtand possibl lso
15 of the therewith associated rolling pin or moving device, has only a very limited
-impact on the precision of the end-of-stroke posmons of the moving half-mould can
be simply obtamed by having again a look at Figure 14, in which it can in fact be
observed that the condition actually occurs in which, in front of a certainly
15 non-negligible displacement, ie. oscillation of the rolling pin about said points M and
H, the angle of rotation of the moving half-mould is almost nihil and practically
negligible. As a result, if such an oscillation is due to weardown, this practically has
no significant effect on the precision of the end-of-stroke positions of said moving
half-mould.
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5 10 1. Apparatus for blow noul di.ng holl ow plastic bodies
conprising: 15 - a plurality of pairs of nmutually joinable half-noulds
capabl e of bBOH§/62692 opened and closed, linked to an apBCafFPHeas?
rotary apparatus (10) carrying said hal f - moul ds, - support
devices for carrying the preforns corresponding to said

hal f-nmoul ds, 20 - - a preformfeedi ng nechani sm adapted to supply an
orderly sequence of prefornms held at an appropriate bl ow noul di ng
tenperature into the respective pairs of half-noulds associated to said
rotary apparatus, whi ch are to this purpose kept in their opened

posi tion, - aretrieval device adapted to renove the finished
container fromthe 25 respective pair of half-noulds after the opening

t her eof - an opening and cl osi ng nechani sm adapted to cl ose the

hal f - noul&ds after the passage thereof through the position of the
preform f eedi ng mechani sm and to open them before the passage thereof

t hrough t he position of the finished-container renoval mechani sm
characterized in 30 that - said pairs of half-noulds are constituted

by a fixed half-nould (2) and a noving halfmvu+d—(—4%—t—hat__l_s_

capa?l e of being opened fro[n and cl osed agai n;ﬂ mml ‘Hﬂi .
hal f-noul d, said fixed haI}c _m)ul ds (2) bei ng *l’ | LP | "m'“w

substantially vertical position, and the
16 10 CLAIMS

1. Apparatus for blow moulding hollow plastic bodies comprising:

-a plurahty of pairs of mutually joinable half-moulds capable of being opened
and closed, associated to an appropriate rotary apparatus (10) carnrying said

15 half-moulds,

- support devices for carrying the preforms corresponding to said half-moulds,

- & preform feeding mechanism adapted to supply an orderly sequence of
preforms held at an appropriate blow-moulding temperature into the respective
pairs of half-moulds associated to said rotary apparatus, which are to this purpose

20 kept in their opened position,

- a retrieval device adapted to remove the finished container from the
respective pair of half-moulds after the opening thereof,

~ an opening and closing mechanism adapted to close the half-moulds after the
passage thereof through the position of the preform feeding mechanism, and to

25 open them before the passage thereof through the position of the
finished-container removat mechanism, characterized in that

- said pairs of half-moulds are constituted by a fixed haif-mould (2) and a moving
half-mould (4) that is capable of being opened from and closed against said fixed
half-mould.

30

2. Apparatus according to claim 1, characterized in that said fixed half-moulds

are essentially linked to said rotary apparatus {10).
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respecti ve noving hal f-nould ( to be cl osed by
acconplishing a substanti all y mjﬂ bout a hori zo
axi s of rotﬁ‘a?%?ff 26%har act er i zed *| nc eni ng and cl ‘E%’”’”’”

mechani sm of any of said noving half- m)ul ds (4) conprises: - a first
cl ass lever (52, 53) and a third class | ever (55, 56) - a structure
(60) firmy ags oF tE'ciﬁHxi‘%hfariﬂié'hﬂédﬁx?ihat said fixed half-HRMECt | Ng
menber (54) t ?@}Dm ns tﬁce giglgnt of resistance (Rl) of said first

class | ever(2yiatd atfangpdiimt sobstantially yep@)al @bsmandan thatiths| xgspective movmg

Lhe. extr onaaeuls a”éiwﬁa&fﬁﬁéﬁ?.lﬁ%%ﬁg&?  Wbniibitng)o SRBRSHTY |

(51) provi HoHeBRaERd$ of rotatishi ch _ the first extrerre
end is con%ggy&%éﬁto e power point (Pl) of said first class
| ever (52, 53), - the fulcra (F1, F2) of said first class |ever and

said third class |ever bei ng. piyotal |y applied respective

di stinct poings @P@'&M §F‘FQT9‘F19r o it 3, Cﬁ?rbaé} IE %éastoé?" PR %% 4 d
fixed half-ymul, o &éz%dlelogéahaﬁwe&f &Rl depsk @ the
arm (56) of sai géjt‘dﬁaé}%adaptedto a]Fass | ever which is oppogfqltle to the

rel ated f ullss slfle(t62ceiie b resrsptive orderly sequence of peefemns. espondi ng power

poi nt (P2). 20 2. Apparatus according to claim 1. characferized in that
t he second extreme portion (57) of said actuating nenber (51) is
adapted,p0 besf g VERSH G484 charBtdrivied B fidh 38 rigid
orthogonal pl aneb\%lg%ms acdtf res ect to the axis of rotation of t:ﬂ%fgl crum
(F1) of saighifié msémbleays5) svpmvx@i in COB‘BSWQ@L@ thecmmﬁfmglrt whidhathe 1 or
2 characterized |nthatﬁ§ | evers t|n and atua,tlng

menber s ar PIEHAP EYIEET ERBRof the r?%ecﬁl
in which o £id &dﬁed?%falcnﬁaé both tHeOsd Qﬁmﬂéfﬂu@ ﬂ%&mhbnpﬂen
position 01%1512% m)vfeng al'f-moul d, whereas 30 I:te:‘?i'e ot her oéle of said
extrene pogiespestyecuppestrnadse insertion therelof il seidEpspechiesfavith of said noving
hal f - ITDIII| d. 17

6. Apparatus according to any of the preceding claims, characterized in that
saidopening and closing mechanism of any of said moving half-moulds (4)
comprises:

- a first class lever (52, 53) and a third class lever (55, §6),

20 - a structure (60) firmly associated to said fixed half-moulds (2),

- a connecting member (54) that joins the point of resistance (R1) of said first
class lever with the point of power (P2) of said third class lever, said resistance and
power points being pivotally connected to the extreme ends of said comnecting
member,

25 -an actuating member (51) provided with two extreme ends, of which the first
extreme end is connected to the power point (P1) of said first class lever (52, 53),

- the fulcra (F1, F2) of said first class lever and said third class lever being
pivotally applied on respective distinct points of said structure (60) firmly associated
to said fixed half-moulds, and

30 - said moving half-mould being applied on the arm (56) of said third class lever
which is opposite to the related fulcrum (F2) with respect to the corresponding

power point (P2).

This Sheet Has Been Replaced 17
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4. Apparatus according to claim3, characterized in that when said

second extrene portion (57)““-']1; llm jlihg nenber is driven in the
sense of st WQ9%36%2he cl osi ] m nﬂﬂﬂ#{'"ﬁf sai d novi ng hAGT/ERYPHNT 4)
5 fromthe full-open positioh therteof’, the*vector (V1) of the force - -
transmtted fromsaid resistance point (Rl) of said first class |ever

to said connegti : T 1@S Bf@?{%@ Meind Seddid SkF&RET ON
of said conneztbﬁgmm agn%gg%[g t&kﬁcﬁ%ﬁ?e\/\ﬁ%ﬁﬁapp iggho%\ito sg?d poé\&/eﬁr' poi_nt
of said thiggHieh g5 of said laewating basnber (31) is adaptefdetotba forsed drla aooyingent
(V2, 3) that is oriented 10 so as to induce a rotation of 3 iodthteh&isdﬁl ass

| ever in t ieviteoSRHginp cisplacipg on aporhoganalRlang Wil FesRRq

Char act or i 2eiaap of i SR (P dARCE AR IO B o ot "sal d moving 15

hal f-nou§d (4), said power point (P2) and said fulcrum (Fl) of said

L1 LT LGiRapei St B A ke
paral | el a% é%ﬁ%@ﬁi%@gggg%@génw@&@am fér]&%?&é’d 4S Aover BefibenO tpdy Of

t he precedi hat said noving device
(58) is adapkgsbtive digredié positions, i which one ofddie exaemegpysitiatisspiraespogds

between two "~ extreme  positiaqns cqQr.r espondi to" the conditions
i n which sabdherbl-eremhRPsiien of srfd gnoving half-m@ﬁ@w %ﬁ@ﬁ ‘ﬂ%&mﬁlw eﬁoi;?_é‘éd,
respect Y olobarete P8RS Aorfe s BIERNHE GPlosed posifiH Bl dRIABY nanRE { hal

Is orth e axes rotation said two | évers. 7.
Appar atus according to any of the preceding clains, characterized

in that in said full-closed position thereof there.is ovi ded .a 30
ret ai ni ng devﬂcépﬁa@é‘@%éc@%d%’rge%ﬁltal’g 'MWﬁﬁzﬁilm-ﬁtV%‘e&ﬁmarS&?Pnd

HEH_ 2&&%@%@8%%@%5?%&31&5&&%@%? id §@%en in the sense %3 starting the

8. Appar at Wosi&s ishlagerhentasfysaid thivingriedfedoulg (4)airos, thehfullaopesr pretion

in that selectively actuat abIﬁ{e) means are proyi.ded \{\algi ch.are ada %&8 of

to prevéht theresf. oG ivegtardVil @PJOT%W%’E‘&? TP 5 ’Eeﬁﬁg"rﬁ:? P )
said first class lever to said connecting member (54) has a component (V2) in the
direction of said connecting member which, when applied on to said power point of

said third class lever, has in turn a respective second component (V2,3) that is

oriented so as to induce a rotation of said third class lever in the closing direction of

20 said moving half-mould.

10. Apparatus according to any of the preceding claims 6 to 9, characterized in
that in said fully closed position of said moving half-mould (4), said power point (P2)
and said fulerum (F2) of said third class lever, as well as said resistance point (R1) of

25 said first class lever are either aligned or the respective axes of rotation are parallel

and lie on the same plane.

11. Apparatus according to any of the preceding claims 6 to 10, characterized

in that said moving device (58) is adapted to be driven into alternatingly displacing

30 between two extreme positions corresponding to the conditions in which said
moving half-mould is fully open and fully closed, respectively, by means of a cam

device rotating about an axis that is orthogonal to the axes of rotation of said two

levers. — -
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open position fromsaid full-closed position. - 9. Apparatus
according tq the preceding claims, characterized PCT/EP$I038d¥aL |
in the posi Y @%ﬁ#&mm mum openi ng of said noving hal f- noul d
sai d power point (Pl) of said first class lever (52, 53) is ali ned 7
wi th said second extrene portion (57) of said actuati ng rrenber ([

and with said12o¥%b exorgifi)to any of thejprecApygaalaimss tecklo @azeqien mo,

i agged al ot s e fill-Slesd POFRLINL ereehibpre lsp?b\%e&%&ea?éﬁ?'de% hpgted”
11. Appar at g ngﬁ{ ?d’ona{"ﬁnng gt mould (4)hemaaiesd misingbdonld ssid ﬂxll—closed
l

rectil enear t venent |s ort hogonal to the direction of

t he al i nemepésiomng: 20 - said power point (Pl) - said second
extrene portion (57) of said actuating nenber (51) - and said moving
menmber (58), when said noving half-nould is in the position of

maxi mum openi 4G, ppaParte acAfBHGRL Wy f O grdidiidins Ol 1A ehakdierzdd o 11,

characterized i t conprises two different toggl e levers (51,
57, 58) (53thaRielebdely actuatakls meaps arapuevidedowhichgre gdaptediio prevent said

charact erized in that one of said v 5 8)
is fully exmeVmed haignoife %6 Qfatipg back %%ﬁ%dgoﬁgdgéﬁ yénop})rgé (gnd
the other t 3, R1, 54) is fully extended when the
novi ng hal fﬂlggél‘?c#(fé%l cf y closed.
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