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tayer of mate ich is deformabl e wheén heated, conprising: - a |l ower
mould with cavities arranged therein, wherein the shape of each of
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kno
used to form product s i ATYERELPR FHALESt &P Eo@?%’eﬁefﬁqy"l{ %C’%{;ﬂ%ﬁ, sal ads
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conpl eted m@oduct s thenlbowapspeil®dridiincavibies atdradngat phededd, which is
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I nposes |im tggl?g%:ggitﬁ&t ﬁg’ggrgi §% %ér]%ﬂ]g:mtg gﬁg%g%%%egglr’%gﬁct. There is
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The present ilg\ée@%f%%# g%?:g%g f e; U iltds object to provide such a

devi ce which manuracturing shapes which in the prior art
cannot be 1% el eased fr omsSURRIVURRaRS \ROID EUPPYBINPERSNEGOLDE sapPer

side of the lower mould;

- heating means for heating the lower mould;
and

- mandrels movable into the cavities.

15 Such devices are generally known. They are used
to form products such as containers for coffee milk,
yoghurt, salads and numerous other products by a blow-
moulding process. Used as a starting point here is a thin
layer of material which is deformable when heated and

20 which is pushed fixedly into the cavity by means of
compressed air, or pressurized air, is there cooled,
whereby the shape is retained, and the completed product
is then transported away.

The fact that product which is to a certain

25 degree form-retaining must be removed from the mould
imposes limitations in the prior art on the shape of the
precduct.

There is however a need for more freedom in the
choice of the shape of the product in order for instance

30 to provide the product with additional functioms.

The present invention therefore has for its
cbject to provide such a device which is suitable for
manufacturing shapes which in the prior art cammot be
released from the mould.



2 This objective is achieved in that the lower nould is divided into a
nunber of s, wherein a nunber of segnents is pI d each
cavity an g?g%egnents are novabl e iy substantially ragﬁﬂﬁ él#%ctlon 5
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nmoul di ng t SIS not the case;. the bl ow noul di ng proces ltmts the
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bet ween t he ments ext
greater freedom and a much greater space is available for

allowing movement of segments of the mould. In blow-
moulding this is not the case; the blow-moulding process

20 limits the mobility of the mould to a great extent; as a
result of the process, blow-moulded products are
manufactured adjacently of each other, i.e. all with
their upper surface in the same plane, wherein the
movements of the mould, which in the process in question

25 1is usually designated as lower mould, under the relevant
plane are limited. It has therefore been assumed
heretofore that it is impossible to provide a device for
the blow-moulding process wherein the moulds are
divisible for release of the finished product.

30 Certainly where small products are manufactured
a blow mould will contain a relatively large number of
cavities, so that the problem is made even more
-difficult.

According to another embodiment each cavity is

35 enclosed by at least three segments wherein the
separating planés between the segments extend
substantially perpendicularly of the upper surface of the
lower mould, and each of the segments is drivable for

|
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substantially perpendicularly of the upper surface of the |ower nould, and
each of the segnents is drivable f.or g:. sir | s WO 01/17753

PCT/ NLOO 00630 01478y enent between the first and second poBFVNEWOMI2a drive
menber. Geonetric considerations indicat@ the attraction of this

enbodi nent; the distance between the 5 first and the second position of
the segments MOVEPERE RELWRRN Eheufirer oA rSeCon8PPEHItIn &¥s@ B8FiThe noul d
is still obtmenpdr.According to an attractive epbodi nent each cavity is

encl osed by four segne r.ei gf&&gi&@em&&gf?%s is drivable by
our seg esults 1 n
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a linear drive nenber. e use of: u ment s res a structure of

pat hs ext endi RFtTBEEpRARE (itds pmbpdiment otther diGRaRee iketyeehcEheal |y

attractive.s Wrgsthend othe %%mat ﬁos%i\fli&h_dﬂ ehsi bughatts is 1imiteser

proximty to 0 ; b the. secon sition .i.rst position,
are coupl ed tgﬁg}&go%%fnl%:h e%rgg ﬁ%nf‘,?zot%eélregs?sggaé}éésu c%Jlﬁ(r?i“gfléi nplification
since the nudilopberingd.el enents is reduced. According to a particularly

attractive 20 enbodi menkcddiRiiqgMEBNad dmerHtaBNEmbSa Akt @dcho execute a
e SRSl RO b il e 5L SRR o e
by means o}V a ssgmgntagis cirivebilenhyt ael digagr drive orenheondhe. ugs dhj s
configuration fcurPabihént Aldekudthl 8614 Vi rdchivet of ?éalﬁﬁs 2xgeARDRg dr i ve
el ement can be _used.to gcause nmovenent in_four,di fer%nt ag rections. An
even nore attrpa?fpff}gfcélﬁ%ao%yn@ﬁ?eﬁgguﬁe’ffmé’ﬁicgh%s OBt 2edfpri ses four
prismatic pi nRELEREHLBD: ext ending at the sanme angle relative to the
direction of When the four segments, which are situated in
15 closer proximity toc each other in the second position
than in the first position, are coupled to a common drive
element, there is a resulting simplification since the
number of drive elements is reduced.
According to a particularly attractive
20 embodiment the common drive element is adapted to execute
a movement in a direction perpendicular to the direction
of movement of the segments, and the common drive element
is connected to the four segments by means of a coupling
converting the direction of movement.
25 This configuration is particularly attractive
structurally; a common drive element can be used to cause
a movement in four different directions.
An even more attractive embodiment results when
the coupling comprises four prismatic pins, each
30 extending at the same angle relative to the direction of
movement of the drive element, and the segments each
comprise a channel into which the pins fit and the axis
of which corresponds with the axis of the pins.
Provided this construction is manufactured with
35 a sufficiently small tolerance, a structurally very
simple configuration results.
Other attractive embodiments are specified in
the remaining sub-claims.



novenent of the drive elenent, and the segnents each conprise a channel

into whic hns fit and the axis of which correspo e axis of
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t he pins. d this construction |2 manuf actured with
sufficiently small tolerance, a structurally very sinple configuration

results. Other attraghp bV 'mz&ﬁnewmcr,&@ﬁmmaeeﬁe remai ni ng
sub-clainms.. WO 01/ 17753 PCf/ N%,OO/ 00632 4 The e i nvention will be

el uci dat ed PERSIELEIOVHLERt Fet eFench &L tt&et REn Furd® in  which:

figure 1 iswlaqgartly broken-away perspectlve 5 VI ew of a first enbodi nent

of a device accordi Ng4 réhg grg(se%{py Y:%kbﬂﬂah%yapéfsrpﬁct&%'“on of the

segments;, Figure 2 is.ad view Co[r re where|n the
segnent s Sar B8 Qfafedirftt AROQLEMSRE (s FflceF?“@‘ER"ed’fi‘gs KOwERE partly
br oken- anayprsyapedniveatibnvigva ofmsts mid:.eﬁboﬂl ties tsegmentdevi ce

according to the pre%gghgém%(e{glg Q:Jrregtygﬂéfné @?g?g% yi ew

correspondi ng to Fi ereln e segments are sit iN the second
position. YRR £hehsREMENESAER vﬁﬁfé’r?tl@ d8sFBR £RPS PRS1EE0RNol e Wit h

1. The | ower noul d i vifereed Syows kammlyt Brékefravayt gerageatevel ate 3 and
a top plate,d., A aar %Fcoﬂﬁ”gﬁéoﬂmé&g’{f‘tas dév&éeaéééémﬁ é})‘?:‘b""ﬁﬁg top plate
4 and at egnent s

int er redi a are herein groupéd around cavity
6. 20 In thEr?-ﬁ%S"eﬁ-tm’@ﬁ‘Eéepmﬂ five segnents are arranged around each

cavity 6. The caviti elgaeer esphows avtiew eorvaspoidires té Figarges in top
Pomweot ng WPATEH B Uidhlaly itk pRSle 8 g8 Rtalbepstongent ! b
do not obstruct the F3@8FEntsSheFs s2girids Wylchhéﬁr@ﬁ§$3?ﬁﬁﬂg &Franged in
segnment $55 whoD¢ deiith 1. The lower mould is formed by a base plate
2, an intermediate plate 3 and a top plate 4. A large
number of segments 5 is arranged between top plate 4 and
intermediate plate 3. Segments 5 are herein grouped
around cavity 6. ' _
20 In the present embodiment five segments are
arranged around each cavity 6. The cavities correspond
with relevant holes 7 arranged in top plate 4.
Intermediate plate 3 and top plate 4 are mutually
connected by connecting elements 8. Connecting elements 8
25 are placed such that they do not obstruct the movements
of segments 5.
Channels 9 are arranged in segments 5 in order
to drive segments 5 between the first pdsition shown in
figure 1, in which the forming of the product can take
30 place, and the position shown in figure 2 in which the
product can be released from the moulds. Extending in the
channels are pins 10, which are drawn in the present case
with a rectangular cross-section but which may equally be
embodied round, for instance with the shape of a circular
35 cylinder. Essential here is that they fit precisely into
channels 9.
The pins 10 are all connected to a cyllnder 11.
Each of the cylinders 11 is connected to base plate 2. By




to drive segnents 5 between the first position shown in figure 1, in which
the form ng roduct can take 30 place, and the posij ﬁngﬁl

figure 2 in \(}il clzﬁtsﬁ product can be relc?eased fromthe nou )Iizixtendl ng
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the segnents are _ therefore nove4d t ween t position, _shown in
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areformedlby stanps 12" wh are Erov her'r € Wth a pin
13, wherein a 95b7¢ W&SMDFSC%EPSF%Q@GC efie ilntive thadéimierd &Pagen 13 and
base plate 2. Xhemaate 2 |s noved upward in order to carry segnents 5

fromthe first positi on.{ 9. ost%%‘%gg Flgglfa@ss%a%g?h;: gfe%egﬁ{l 3%%&4 wll be

conpressed, 20 whereafteér sta ess o n the

15 provided on thelr underside with a pin 13, wherein a
spring 14 is arranged between the underside of pin 13 and
base plate 2. When plate 2 is moved upward in order to
carry segments 5 from the first position to the second,
release position, spring 14 will be compressed,

20 whereafter stamp 12 will press out the product when the
release position is reached.

This latter measure is however not specifically
necessary for applying of the present invention, it
merely forms an attractive additional measure.

25 Figure 2 shows how segments 5 are situated in
their release position; protruding edges of the formed
product do not represent problems here, thus resulting in
a greater freedom in the design of products to be
manufactured by this device.

30 It is noted hexein that in the present
embodiment there is a division into four segments. It is
of course possible to make use of other numbers of
segments. In order to keep the drive as simple as
possible, the aim will be a small number of segments,

35 thus for instance two. In many cases, however, sufficient
freedom is not obtained herewith for release of the
formed products. Four is found to be an attractive number
of segments.
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not obt ar ndRdfe PEWRL ﬁlmer%?’é%?s’e F3QugERe3 FB‘F-?rE?P d‘u&PQ PERE® 4s found to
be an attr aint iwhdchugbrole of ﬁemedv\memamsfaper Ick264,08682 6 As

shown in flé;itgu%§e§ aﬂ%wsnt}{'é lsse ﬁ%seBOE ip‘l”gl‘;‘_tg ovsey Sf a nmuch | arger

nunber of segnents. er ei ormof circle

symetry, %qhhéﬂ-'edégﬁ%?%lt% qb@rlg?e%ﬁ‘ééti o?h%r?é-’tﬁ gnglesedPhe 5 nade
of a sinpl eadmmgea.stgmm Bs tdutsi cllowa dtbopmpéntLide. Ringhiehid hole 7 is

ar rangegly 1?2&8%@:?}98& Yaslect 1 o'i' tHﬁ%@Qbyoutd;riegm@ Elt%eﬁP&' osed by

twel ve segnent are conical err se are encl osed
by a ring Maeshiteard eadk cfhem inte thRePOosikAon hayn)éni §igwrepyabl e in
vertical dizection, whereby segnents 15 are nopved toward each other into

the position shown i gL} 04l & % i\éh%'&gf-.' Hgvéé a&%% Egvﬁflogﬂ"‘ﬂ’l"ard as

shown in figure 4, segnments nove out war n th

embodi ment StBWE i4n FFgﬂ?%%s F-arfres ale EBtRRBY%I FHFEFRENt IRsEBRhi eved in
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2008 " oh AF 4Ededdth ehdt W SORieGRl DadYadd $hsiblhsorON cal body 17
noves upwar course prerequisi
their inner side w1th conical edge which is urged
outward by a conical body 17 when this comical body 17
moves upward. It is of course a prerequisite here that
20 the movements of conical body 17 and ring 16 are
synchronized. Conical body 17 is further provided on its
top with a stamp 18 for pressing out the finished product
19. '
It will be apparent that other constructions
25 can also be applied in the case of a large number of
segments 15, for instance a.construction wherein each of
the segments'ls is urged inward or outward by means of a
spring, and wherein the urging force in question is
counteracted by a movement of a body.
30 The number of segments can of course also be
greatly changed. '
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- heating means for heating the lower mould;
and

- mandrels movable into the cavities,
characterized in that the lower mould is divided into a
number of segments, wherein a number of segments is
placed around each cavity and the segments are movable in
substantially radial direction between a first position,
in which they form the wall of the cavity enclosed by the
segments, and a second position in which an object formed
in the cavity can be moved out of the mould.

2. Device as claimed in claim 1, characterized
in that each cavity is enclosed by at least three
segments wherein the separating planes between the
seqments extend substantially perpendicularly of the
upper surface of the lower mould, and that each of the
segments is drivable for movement between the first and
second position by a drive member.

3. Device as claimed in claim 2, characterized

- in that each cavity is enclosed by four segments, wherein

each of the segments is drivable by a linear drive
member.

4. Device as claimed in claim 3, characterized
in that the four segments, which are situated in closer
proximity to each other in the second position than in
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2. Device as clainmed in claim1, characterized in that each cavity is

encl osed by at |east three segrrents wherein the separating pl anes between
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claim4, characterlzed I n tRAat ﬁ opmon drive elenment Is adapted to |
execute a SLAPGBReIR GoRnecHereEPi bRe pEY e RATNERLS P¥ PARRY M@ i on of
movenent of cohplingnenivertimg thet dihectmmmf dovemestenent is connected to

the four segnents by éfewrﬁfe as EQ{!PJAé&gnPCHl‘é%H 'sngcmfaéeé £ddeon of

novenent. 6. Device as claiined 1n c har cterlze 10 in_that the
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15 7. Device as claimed in claim 6, characterized
in that the linear drive elements extend in the vertical
direction.

8. Device as claimed in any of the foregoing
claims, characterized in that at least one plate forming
20 part of the lower mould is arranged conﬁecting onto the
segments and that the plate is provided with guide means
for guiding the segments when thsy execute their movement
between the first poSition and the second position.'

9. Device as claimed in claim 7, characterized

25 in that in each of the cavities is arranged a stamp which
is movable in vertical direction to eject the formed
objects. ' ' '

10. Device as claimed in claim 9, characterized
in that the stamps are coupled for driving to the drive

30 for the segments.

11. Device as claimed in claim 1, characterized
in that each of the moulds is enclosed by at least six
segments, which segments are each connected to a lever
tiltable on a horizontal axis and extending in

35 substantially vertical direction.

12. Device as claimed in claim 11,

characterized in that a ring movable in vertical
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‘clainms, characterized in that at |east one plate formng 20 part of the
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Device as cl a&ffgcéigmc 5 E&-Zﬂanmgé‘&”a%%%' z8d 1 ard! éo@hré?ngaﬁne of the
cavities is arranged a“stanp rch 1§ novablre Tn vertic irection to

ej ect the forAegmensy & $he1birsenasdtidone| ai med, jn claim 9, characterized
in that the stanps arei1eQupletdcé ods dliatimeg Lo &hefmdnizve 30 for the
segnents. 11. Vi ce | al I n..cl al r rized. _in that each of
t he noul ds iscear'f"('-:af‘%:seer?i'%ﬁaggi gbmﬁg%%&%% ;e@géané%‘s%%&g 8stécg"grra.[\;nts are each
connect ed to EPringrfon urgipbethe segmentsoheathengesrciddresieng in 35
substantially vertical direction. 12. Device as clainmed in claim11,
characterized in that a ring novable ip vertical This Sheet Has Been

Repl aced Jig 1115 11111111 L Mr:. WO 01/17753 PCTI NLOO' 00632 9 direction
is arranged around the levers for urging the segnents to the first
position. 13. %vice as claimed in cla m1l2, characterized in that the

| evers are connected to a 5 spring for urging the segnents to the second
position. 11 i 11 1 111 111 r 2121 Il ~~~ L Hg
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