- 4 MAR 2004 | RELEASI NG UNDERCUT MOULDED CONTAI NERS AFTER A THERMOFORM NG
PROCESS The invention relates to a device for formng a nunber of

thin-wal | ed objects by neans of a bl ow noul ding process from a- |ayé@W%ﬁ7W4
material which is deformable when heated, conprising: 5 - a lower nould
wi th cavities arranged therein, wher ei i+ t he shape of each of the cavities
corresponds wth the external shape of the objects to be forned; - neans
for carrying the |ayer of material to be noulded onto the | ower nould; 10
- supply nmeans for supplying gas to the upper side of the |lower nould; -

heati ng nmeans for heating the_|opwer |d'i.pé}d - S k& into the
cavi ti es. REBER§IER WF%smgwEBeﬁé?ﬁwskﬁovm. Arhey ggr:e Used to form
products such as containers for coffee mlk, yoghurt, salads and numerous

ot her products by a bl ow, nmoul di,n rqocess. \sed g, St | pY-RPhGtahere
is athin layer of n'ﬁ@%r?-%’l’e%?@ﬂ‘ E?RGE—P& ﬁé’olaec%i"el?\c%egé%d@gnd 2€,am ch
is pushed fiyedly HateniRewaaYily oby etanHyoine e ss dl aWrmowiding

pressurized air, is_there gooled, . wherehy .the shape.i Lp¢d. wABd the
conpl et ed pPEAEEES FEORNRn ?Y&ﬁsﬁ@rFEEQ££%} éﬁﬁgﬁikﬁ @%% produc? which is
to a certai feareadedrmprisifigret ai ning nust be renoved fromthe noul d

I nposes lLimtations in th rior art.on. the f gQduabreinere is
however & need for nofe?f iﬁ’g'&quoﬁ'ltqﬁéuté%ocf ce%%%hae% a%e of the product
in order fownhepsianche S8Rape mfowaih tdfe ghodrRYivied GAEFESBERRAS unctions.

dovi e whi GHIFE Sher SBFETPER SRR &0k (P D 2P enee A oh (o he prior art
cannot be released fpomeﬁhs|ﬁnncnarryﬁmgwt@@o£ayer of material to
be moulded onto the lower mould;

10 - supply means for supplying gas to the upper
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 frqm the mould
imposes limitations in the prior art on the shape of the
product.

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 functions.

The present invention therefore has for its
object to provide such a device which is suitable for
manufacturing shapes which in the prior art cannot be
released from the mould.



2 This objective is achieved in that the lower nould is divided into a
nunber of segnments, wherein a nunber of segnents is placed around egﬁpﬁ
cavity and the segnents are novable in substantially radial directi©o R 2004
between a first position, in which they formthe wall of the cavity

encl osed by the segnents, and a second 2osition in which an object forned
in the cavity can be noved out of the nould. The nobility of the segnents
between a first 10 prsisiobjecnivki ¢b tiobiewelddiing tascdde t1HKET pl ace,

and a second position,.in.which the riaid pr t ved fromthe
noul d, res&Nﬂ%éﬁF%1{h¥%é%¢ %ngdg FWb%Eh8§s%%§%Fﬁ§%§h§§§*éﬁg?ﬁg product s

for finishifgibdt ¢85 segméntsotedplhzed arioandnéesth laaowty end haj ection

nmoul d production to use divisible el [ mul gy ' owever a

process mhe?%ﬁ???%%r%r?smogﬁégﬁe%nggéé%ﬁﬁfg%%hgsﬁuc {3 At for 0

greater space is
avai | abl g fipstwedh o Hjrsovemeit ioh ,sdgnemichoftcheye fesm he wal byet

moul ding this is_ npot the case:.. the blo | ding aimts the
mobi ity of “BheCABLtY ?BcgoﬁFgaéaye%?lgn#e%ngg?r e%f?gfe‘fzﬁ% process,
bl ow noul depogi bilomt snawhichaan abgjecsd fadmeserim the erICHEYtFRR PE. e, al |

with their_u r surface,in anme plane, wherein the novenents of the
noul d, mhicﬂogﬁgtﬂ%Hpchggg Fﬁngﬁgstion 25 is usual ly designated as | ower
nmoul d, under the rel e¥het moplididyaraf |the tsegmantsket¥reRfdr E168kn assuned
her et of gpe bl S5 il QUile gratudgadites phace] ownaoul ding
processg&heﬁgg%tkﬁg'n%hrggig#gtﬁl|3E§Pb e &%:release ofst e finished
product. 30aCsetandl posisieonsndln Yistudhe Fig¥hRFeRest e82naPsl ow moul d

Wl ContaiQeQQGEEa?E% Y HA MG M s Of e s CAYid | @Beatrt Bakelibm pnobl emis
made even nore Ifricult. According to a otherﬁﬁgbgdine t _each cavity is

35 encl osedChposingeidie ERARe Qyridift P 5 thiafatPHg pl anes
bet ween the segnents et ard hestibit adt &d | yhaper pentls cihdeksd whowhe impper

surface]%f Eggection mould production to use divisible moulds.
Injection moulding is however a process wherein there 1is
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 is 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 planes between the segments extend
substantially perpendicularly of the upper surface of the
lower mould, and each of the segments is drivable for



| ower moul d, and each of the segnments is drivable for - 4 MAR 2004 3
novenment between the first and second position by a drive nenber. -4 2004
Geometric considerations indicate the attraction of this enbodinent; P%%
di stance between the 5 first and the second position of the segnments is
limted, while sufficient freedomfor release of the nould is stil
obt ai ned. According to an attractive enBodi nent each cavity is enclosed by
four segnents, wherein each of the 10 segnents.is drkvab % b%.%i ear

¥e

drive menbSOVERERt REGIESD DS hERt 2R SBPEOnfnPRSEL R
extendi ng wgHeandi cul arly of each other, which is structurally

attractive. Wien the four segnents, %h ch are S|tuat k%ﬁ 15 cl oser
proximty to each cnrﬁﬁ°W¢F¥h% Seesh EBEFPFBnlnFﬁgﬁ e first position
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segnents, na.%ﬂe conmon.drive element is connected. to the four segnents

by neans of S ?PF ﬁnegonverting the direction of novenent. 25 This
configuration is parthcobadiigigator aat areragtivet emidddimentc g¥a@h drive

el ement can_be. used to se vement in four diffar reetiRas. An
even nore attracyive %ﬂ%gaFﬁénﬁyrgeﬁﬁ ESHER t’hﬁggfjifn@ba%%nﬁlges f our
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Compr i s6 a SRARnEFORARECWAEER FRe 18 R SFRlen A 0 Hadi e pe s

correspondsparphndNGUéﬂréyobftH@Cm m§hamWnNhkﬁﬁt¥ﬁsﬁ%ﬁﬁ%ﬁ?%ﬁ%*ﬁn i s
manuf act ur edyWi-ERt i ve .

When the four segments, which are situated in
15 closer proximity to 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 iﬁ 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.



35 a sufficiently small tolerance, a structurally very sinple
configuration results. Qther attractive enbodi nents are specified in Rpe
remai ning sub-clains. - 4 MAR 2004 4 The present invention will be -4 MAR 2004
el ucidated hereinbelow with reference to the annexed figures, in which: 5
view of present wherein figure 1 is a partly broken-away perspective a
first embodi ment of a device according t8 the invention in a first position

of the segnents; Figure 2 is a V|ew100rrequ£ELﬁg to Flga%ﬁ§ t he segnents

are situated in the sEBENBTEESIL FPVERL N &7 elug r oken- anay

per specti vepege3aeendwewiet Feifledinde deyi €ige aannedédgiigures,i ivent i on;
and figure 4, shows a view corresponding to Figure 3 the segnents are
situated i nWPh€hsecond position. Figure 1 shows a moul d which is designated

as a 15 whole with 1. ffkdeoveri sl gatslfobreRehyavapaperpp@crive, an
internmedi ate plate 3 and a to ate

4. A |l arge. nupber _aof:_se 5is
ar r anged Sheti8¥n oo Si&isE £ lmﬁﬁﬁrﬂédFaﬁngthgggpr égﬁe%FEQ %hre
herein groupg@sedtouRsrestvidy i R20fifsthpopiesent cfmbhei segmentss segnent s

are arrangéd around egach cavity 6. The cavities cqrrespand. rel evant
holes 7 arranged in t &I & 45 | At B REJFAFESFPREE: g g’%lgﬂpﬁté;tle 4 are

mitual |y comeeeied the cuesiincactestntatBd Cantbet isegasidemaRiEi®n25 are
Channel 5 6 are. arr angdd & chraiiSsa) Hasrag: DIpseRr YEY BN e een
the firsto posidv @Ff shawromi dmpodtménti pfwai devilce POAATH T ¥R oduct
can take present invention; and

figure 4 shows a view corresponding to Figure 3
wherein the segments are situated in the second position.

Figure 1 shows a mould which is designated as a

15 whole with 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 B

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 position 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 cylinder 11.
Each of the cylinders 11 is connected to base plate 2. By



30 place, and the position shown in figure 2 in which the product can be
rel eased fromthe noulds. Extending in the channels are pins 10, which are
drawn in the present case wth a rectangul ar cross-section but mhlch4MH&2W4
equal ly be enbodied 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 cylinder B1. Each of the cylinders 11 is
connected to base plate 2. By - 4 MAR 2004 5 noving base plate 2 up or
downwar d, tm@vmnynhﬂﬂaa@kateh%r@Po¢§ fovenaper wEBF SRS & %posi ti on,

shown |1 PR cr &boe 05k AgSh! EARLzoovac poRlisiion 2 sHdmyidl e

appar ent that IS possible to | oy ot her forns Qf drive, for instance
an |nd|V|du£19uH&VEvéﬁ@ﬁeﬁ$c©ﬂ§tEaaléﬂoéacﬁhﬁwntH@- EATIFers 11. It is

al so possible to make P@%Qil%@eépbh&%ﬁto&héﬁ:l ¥e ie) gopdibYeortd nstance
| ever systems or of systens provided with praofiled Can]d'%ﬁﬁg A0 1t will

of coursé bemEpkRY Pthe RS 0P BFIVEri FOTMINS R A B ¥ s into

the limted spage eﬁéﬁaéﬁebiﬁstzaascﬁn@g@hrrw t¥eS @ylaNGYEC A . eltennt s.
The ejector elenments _are forned by stanps 12 which aéﬁalg ﬁrOVIded on

t hei r undenﬁkﬁpvP@$§bbb?nt@3maﬁﬁeP§Pn°§ LREINFYPRS ‘fed bet ween the

under si de ofgiteds, A6 Qﬁ%aﬁbét @ ederVbgs LRl ©2 of5 systashaipwar d in
order to carry segnents fron1tgg first, position to the second, release
position, sEFAGAd\WiFhpBTeSAbEESS Sftereafter stamp 12 will press

out the pgoduct when the wﬁgheaﬁeqm&lste e isppezehtedhatia fermeet neasure

nvent on, (€ LRErBESE( BPrERER MG va tadthrate at el e e o

shows how segwablabbeare situated in their rel ease position; protruding

edges of the formed praJUCE HQAYledteHI1GE Had CRL E6Er Nel Emehtiy's TrEUl ting
ejector elements are formed by stamps 12 which are

15 provided on their 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 herein 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.



a greater freedomin the design of products to be manufactured by this
device. 30 It is noted herein that in the present enbodi nent there.igpﬁ 2004
division into four segnments- It is of course possible to nake use of o Eer

nunber s of

segnents. In order to keep the drive as sinple as possible,

the aimw |l be a small nunber of segnents, 35 thus for instance two. In

many cases,

however, sufficient freedomis not obtained herewith for

rel ease of the formed products. E ' f(ngﬁat afis agigactive nunber
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of segnents. 4 MAR 2008
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other constructions Mhén-bhgolbeiappheadmonethdayms@awst as |SHYP ntiber

figure 4, segments 16 are able to move outward. In the
embodiment shown in Figures 3 and 4 the outward movement
is achieved in that the segments are also provided on
their inner side with a conical edge which is urged
outward by a conical body 17 when this conical body 17
moves upward. It is of course a prerequisite here that
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
1S8. |

It will be apparent that other constructions
can also be applied in the case of a large numbexr of
segments 15, for instance a construction wherein each of
the segments 15 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.

The number of segments can of course also be

greatly changed.



segnents 15, for instance a construction wherein each of the segnents 15
Is urged inward or outward by neans of a ‘'spring, and wherein the ULQ%@312
force in question is counteracted by a novenent of a body. 30 The nu 004
of segnments can of course also be greatly changed. - 4 MAR 2004 7 CLAI M5
1. Device for formng a nunber of thin-walled objects by neans of a

bl ow noul di ng process froma layer of material which is deformabl e when
heat ed, conprising: - a lower nmould with cavities arranged therein, 5
wherein the shape of each of the cavities corresponds wth the external
shape of the obj €6REIMSo be forned; nmeans for carrying the |ayer of material
to be noulded onto the |lower nmould; - supply neans for supplying gas to

t he upper 10 side of the |ower nould; - heating nmeans for heating the

| ower noul d; and - mandrePevimealflcs ifwmnire aaninbess;0f therewallled | ower

moul d is div} Lt I t : n
cavity, mhergﬁﬁgckﬁegggkgﬁg% ﬁgap gﬁg%ﬁﬁﬁﬁﬁggﬁﬂiﬁ%aggéﬁgn?éggx?eggggr
subst anti al | 9fpeppendrduwiviah gfs tdef amedrl s wheic hedtede COUPEBLSADG:d; -

wherein the segnents aLeanqxﬁQaﬁﬁg ]ﬁﬁgé‘ ‘EHU#fﬂéﬂléﬂgéﬁ%%HiEEQEEQQ,

between a first position, ormthe wa e cavity
encl osed By Vhereipgibgt shapwd of sadh®hddia itavitieni ePrERASPENESt f or med

in the cavityiganthe eRvedml Madd&fMild oipfkbes WS 8eNE62pBa0f the
segnents is drivable for 25 noverrent between the first_and second position

by a drive menber 30 chied®edfiorefarrying the ey spbnraberigdn tohe
first positipa aBdlded onto the lower mould;

- supply means for supplying gas to the upper
10 side of the lower mould;
- heating means for heating the lower mould;
and
- mandrels movable into the cavities;
- wherein the lower mould is divided into at
15 least three segments placed around each cavity, wherein
the separating planes between the segments extend
substantially perpendicularly of the upper surface of the
lower mould;
- wherein the segments are movable in
20 substantially radial direction between a first position,
in which they form the wall of the cavity enclosed by the
segments, and a second position iﬁ which an object formed
in the cavity can be moved out of the mould, and
- wherein each of the segments is drivable for
25 movement between the first and second position by a drive
member
characterized in that
- the movement between the first position and
the second position is a linair movement; and
30 that each of the segments is coupled to a
common drive element.
2. Device as claimed in claim 1, characterized
in that the common drive element is adapted to execute a

movement in a direction perpendicular to the direction of



t he second position is a linair novenent; and that each of the segnents is
coupled to a comon drive elenent. 2. Device as clained in claim1,
characterized in that the comon drive el ement is adapted to executé MAR 2004
novenent in a direction perpendicular to the direction of - 4 MAR 2004 8
novenent of the segnents, and that the common drive elenent is connected
to the four segnents by neans of a coufling converting the direction of
novenment. 3. Device as clainmed in claim2, characterized 5 in that the
coupling conprises four prismatic pins, each extending at the sane angle

relative totﬁoherr@ntefaﬂ mn@fsemﬁtﬂ@ntaﬂa thet dehuecehaoanidr iard t hat the
segnents eac rlseachan%{sfa i nto |chtheg%§¥?|t and the. axi s
of Npgy

which corre (? ¥h GHEESE OthRepfRer §89% de™5E8 STt in
claim 3, chacagidryetbnvdriied the diiﬂ@@tldfli g€ @mbeswens .extend in the

vertical direction S DRSS 22CLELTEdl 0, onyoh, bhe bofsanaa, ol
moul d is @ar rmng&ﬁmo:lmeaiom;glm@ occbr_hpr$eg§eﬁbarapmetmaﬁ:J.tmeplpisat each
Toverent  bENGRTHE 37 rte DR DDA PhEL SUBokY UG e OhRE ce a5
claimed in cnicanameﬁht cdfart-&m edieel ePémentt handi hheachhef segmardhd téashi s
arranged & SEOL ML o ph B PP Y ER LR pOLESS OB SheskidE,
t he stanps a:fe‘rquhezbrfmspbmw ngith the dxigeof25heop it segnent s.
10 4. Device as claimed in claim 3, characterized
in that the linear drive elements extend in the vertical
direction.
5. Device as claimed in any of the foregoing
claims, characterized in that at least one plate forming
15 part of the lower mould is arranged connecting onto the
segments .and that the plate is provided with guide means
for guiding the segments when they execute their movement
between the first position and the second position.
6. Device as claimed in claim 4, characterized
20 in that in each of the cavities is arranged a stamp which
is movable in vertical direction to eject the formed
objects.
7. Device as claimed in claim 6, characterized
in that the stamps are coupled for driving to the drive
25 for the segments.



