WO 2009/086864 PCT/EP2008/010103 1 Method and Device for
Producing Containers Made of Thermoplastic and Containers so
Produced The invention relates to a method for producing containers
made of thermoplastic in which an extruded plastic tube is inserted into a
mold whose movable mold parts are moved into a position which opens
the mold, at least the mold parts which form the transition from the main
wo Reskekag container and the bottom of the container beipgtipseghdhesios
container bottom being welded, the tube being widened by a pressure
gradient acting on it and the tube beind placed against the wall of the
mold parts to form the container mold and the mold parts being moved
into the position which opens the mold for removal of the formed
container from the mold. Moreover, the invention relates to a device for
executing the method and containers so produced. Methods of this type,
such as the bottelpack(r) system, are widely used to produce containers
of various shapes, sizes, and for different purposes. In particular, they can
be transparent, flexible containers of polyethylene or polypropylene.
Often the containers are both produced and also filled with sterile
contents, such as pharmaceuticals, and sealed in aseptic operation in one
process. In particular, when the contents are very expensive, as can be
the case for certain pharmaceuticals, for the performance characteristics

of the pertinenMshesiaed iPryisssbrdipdvstmdcstses Minet removed
in a suitable mannefriMare RERGISEN: ddRUSEOE QNBHigaLtaat very

expensive media, when they are squeezed out by squeezing the flexible
container together, can be forced out of the WO 2009/086864
PCT/EP2008/010103 2 container without residue and/or that an exact

dosage can be delivered, which is essential i L .
The invention relates to a method for producing containers made of thermoplastic in which

an extruded plastic tube is inserted into a mold whose movable mold parts are moved into a position
which opens the mold, at least the mold parts which form the transition from the main part of the
container and the bottom of the container being closed, the container bottom being welded, the tube
being widened by a pressure gradient acting on it and the tube being placed against the wall of the
mold parts to form the container mold and the mold parts being moved into the position which
opens the mold for removal of the formed container from the mold. Moreover, the invention relates

to a device for executing the method and containers so produced.

Methods of this type, such as the bottelpack® system, are widely used to produce containers
of various shapes, sizes, and for different purposes. In particular, they can be transparent, flexible
containers of polyethylene or polypropylene. Often the containers are both produced and also filled
with sterile contents, such as pharmaceuticals, and sealed in aseptic operation in one process. In
particular, when the contents are very expensive, as can be the case for certain pharmaceuticals, for
the performance characteristics of the pertinent container it is essential that the contents can be
removed in a suitable manner. More precisely, it must be ensured that very expensive media, when

they are squeezed out by squeezing the flexible container together, can be forced out of the



particularly for pharmaceuticals. With respect to these requirements, the

object of the invention is to devise a process for producing containers

whose performance characteristics are optimized with respect to the

removal of the contents. According to the invention, this object is

achieved by a process which has the features of claim 1 in its entirety.

Accordingly, one essential particularity of the invention consists in that in a

rocess according to the type of bottelpack(r) system, in t I

REePRtold a cup-like bottom part, which axially extengg%ﬁégn%%%arf&

of the container, is formed and that thisi)ottom part is then everted into

the interior of the container, so that it forms a bottom elevation which

extends into the container interior as a cup which is open to the exterior

on the container bottom. If the contents of such a container are to be

contARMEIRA RYER Mot i Faniainekis Ricsse ¢ AagRbkEam, R DON Redhis
bottom elevation acts as a displacement body which can move into the

partiydady oy iphrRapRUESainer for completely emptying the latter and forces
out the volume of contents located therein and in this way minimizes the
remaining volume. This is especially important in containers in which the
malitharspratie teseapriiieraletROB B IEH R Side datite gotarss for

prodiRife NELINECORIRRISsHEMARRL the fRidaalihaDeliowscOmMe #i¥fect to the removal
contact with one another. When this state is reached in the course of

of thagpianihg, the bellows, based on the number of folds, has a certain dead
length which cannot be shortened by further pressing together so that at
the end of the process of pressing the bellows together, a considerable
reEGAIBR IR RERECNV A TREHoRGITTEEIARST RIRRGTHhYEIpR RS the features of

clainfQrAed &6GREJIng to the invention, is matched in shape and dimensions to
this residual volume in the optionally tapered head WO 2009/086864
PCT/EP2008/010103

Accordingly, one essential particularity of the invention consists in that in a process

WO

according to the type of bottelpack® system, in the blow mold or vacuum mold a cup-like bottom
part, which axially extends the main part of the container, is formed and that this bottorn part is then
everted into the interior of the container, so that it forms a bottom elevation which extends into the
container interior as a cup which is open to the exterior on the container bottom. I the contents of
such a container are to be delivered such that the container is pressed together from the bottom, this
bottom elevation acts as a displacement body which can move into the head region of the container
for completely emptying the latter and forces out the volume of contents located therein and in this

way minimizes the remaining volume.

This is especially important in containers in which the main part of the container is made as
a bellows which is pressed together to deliver the contents such that the folds of the bellows come
into contact with one another. When this state is reached in the course of squeezing, the bellows,
based on the number of folds, has a certain dead length which cannot be shortened by further
pressing together so that at the end of the process of pressing the bellows together, a considerable
residual volume remains. When the bottom elevation, which has been formed according to the

invention, is matched in shape and dimensions to this residual volume in the optionally tapered head



3 region of the container, for containers with bellows the residual volume
which remains with the bellows pressed together can also be minimized.
Preferably, the cup-shaped bottom part before final removal of the
container from the mold is everted into its interior. Since, in this case, the
container is still fixed within the mold, the process of everting in the
desired, exactly calibrated manner can be executed without difficulties.
ver, in this case the eversion process can be carri in

WO %@%Z‘fo%ég“manner at a temperature level at which the plgs%%#%zt@%%%? 3
still be plastically deformed in a suitable;manner to form a residual bottom
elevation. Accordingly, it can be advantageous to evert the bottom part
before filling the container with the contents, that is, before cooling
caused by the contents. In advantageous embodiments of the process the

regioRtPike DAL RBFlisHiarmead oy Pelion tnoldprEsWhish 6aReMaYRith the

relative to the main mold parts which mold the main part of the container,
bellogys passirsl deavd ot pakeimiREn&seed position, and which are moved

into the position which partially opens the mold for everting the bottom

part. Everting can thus be done by mechanical engagement between the

bolteiiFiidle Pa e G Rotey Ber disdet iRt R et iehasoréprdgem the mold

is evir@rivaniagerRHseRInadimemisie, Bocsaluia-easir AXel (hadihBeaalRIMhe process
part is, mechanically everted by aﬁplying to the bottom part the mold die

of eviih s tBFFBH RSSOV AR Hsh SEI AR toetRer bR T he . ShftisHitjes. Moreover,

in thificHistEOBRGSTNBreis @Ry dharhracai e isopueidhaihetora evadiRghture level at
whicg]e bottom part, the scrap material, which is located at its weld, is
Ti

PRl PRl G R e OTRe i sl ARlimPBf R form a residual

bottdRVEBHARDAGEAFSIAEED, Clainhbisaalspradenics ieaxBe BingrthearPreeasFilling the

which device preferably has movable mold parts which form a blow mold,
contamlé:rp\/gﬂh&}lm%ems, t%%c 18, %efore cooling cauged by the contents.

In advantageous embodiments bf the process the cup-like bottom part is formed by bottom
mold parts which can be moved relative to the main mold parts which mold the main part of the
container, which weld the bottom part in the closed position, and which are moved into the position
which partially opens the mold for everting the bottom part. Everting can thus be done by
mechanical engagement between the bottom mold parts which are moved apart from one another as

required.

In advantageous embodimenits the procedure can be such that the bottom part is
mechanically everted by applying to the bottom part the mold die which is driven to be movable

concentrically to the axis of the container.

In this connection, preferably the procedure is such that before everting the bottom part, the

scrap material, which is located at its weld, 18 trimmed by means of a trimming element.

The subject matter of the invention according to claim 6 is also a device for executing the

process, which device preferably has movable mold parts which form a blow mold, the pair of mold



WO 2009/086864 PCT/EP2008/010103 4 parts which forms the main part
of the container adjoining the pair of bottom mold parts which can be
moved independently thereof, which bottom mold parts in the closed
position define a cup- shaped mold cavity for formation of a cup-shaped
bottom part which axially extends the main part of the container. The
arrangement here is preferably such that the bottom mold parts spread

WO g@%}/ﬂ%lgégg jaws for welding the cup-shaped bottom partPE% El\f’%rl}ptgfgmim

m part into the interior of the container, there is preferably aplunger
which can be driven for reciprocal axial ynotion and which can be aligned
to the longitudinal axis of the container and by means of which the
cup-shaped bottom part can be everted into the main part of the container
when the bottom mold parts are opened accordingly. In order to make

partsAVRIlAe-AcontRahspfaseichds(eeaedikingulartiss fonaemtastiafidhe which can

plunger, in preferred embodiments there is a mechanically movable

be movri RS RIBIREIY (RreRtoRR He baHgmuaalsl i foRdhs gisTRas PR isfine a cup-

shape@aiaineaWRHEB RSO MG PAISArB-aReN 88HACERINIRAIY f8ftends the main part
removing the bottom scrap forming at the weld of the cup-shaped bottom

of the SATHIETsubject matter of the invention is furthermore a container
specified in claim 10 which is produced according to the process claimed
in the invention b{ means of, the device acc rding\R}%the invention, the

cortaTErBESY B BUAE SRRt 2P hotHsh B U2t BATR G [ Brati shrrs! g welding jaws

for viBlerQries cﬂiﬁsﬁa@@@aﬁ@ﬁmponminer. The invention is detailed below
using the drawings. FIG. 1 shows a schematically simplified
representation of an opened blow mold and an extrusion head which is

locateel atoavetintdorpan dnitbals hapipetiei zedtgiastieratepal{erably a plunger which
can be driven for reciprocal axial motion and which can be aligned to the longitudinal axis of the
container and by means of which the cup-shaped bottom part can be everted into the main part of

the container when the bottom mold parts are opened accordingly.

In order to make available a contact surface which is free of irregularities for contact of the -
-plunger, in preferred embodiments there 1s a mechanically movable trimming element which can be
aligned to the longitudinal axis of the container when the bottom mold parts are opened accordingly
for removing the bottom scrap forming at the weld of the cup-shaped bottom part.

The subject matter of the invention is furthermore a container specified in claim 10 which is
produced according to the process claimed in the invention by means of the device according to the
invention, the container being provided with a bottom elevation which projects into the interior of

the main part of the container.
The invention is detailed below using the drawings.

- FIG. 1 shows a schematically simplified representation of an opened blow mold and an

extrusion head which is located above for forming the tube of plasticized plastic material;



WO 2009/086864 PCT/EP2008/010103 5 - FIG. 2 shows the partially
closed blow mold from. FIG. | in the operating state of widening the tube
which has been welded on the bottom side by means of air blasts for
forming the container mold; - FIG. 3 shows the operating state of filling
the container with contents; - FIG. 4 shows the operating state with bottom
mold parts which have been partially moved apart from one another for

wo 55908 #%gﬁtpe bottom scrap on the bottom-side weld; - FIGP n'l?g %mﬁems

operating state after trimming the bottom scrap, the bottom o par
being moved farther apart and a movable trimming element being shown
in the axially aligned position; - FIG. 6 shows the operating state in which
a movable plunger is shown in the axially aligned position; - FIG. 7 shows
the operating state with the bottom part everted by means of the plunger

angithe Bﬂd%%@@eﬁlgosimeesmf & d Gy FEG B1SRAWSIRE MRS ARG T widening

state with the raised fill level, but after formation of the head .closure p
of 1 WBAEIHER B RS G e B QSO A Sy TRES O oS tprming he

vi%m@ggm@odlment of a container produced according to the
invention in the form of a bellows which can be axially pressed together,
and - FIG. 10 shows a perspective of another embodiment of the

comaine sk ths higdlopesanhichadapefiteicallydawacd #i heagddggion. WO
2009/086864 PCT/EP2008/010103 6
FIG. 4 shows the operating state with bottom mold parts which have been partially moved

apart from one another for exposing the bottom scrap on the bottom-side weld;

F1G. 5 shows the operating state after trimming the bottom scrap, the bottom mold parts
being moved farther apart and a movable trimming element béing shown in the axially

aligned position;

FIG. 6 shows the operating state in which a movable plunger is shown in the axially aligned

position;

FIG. 7 shows the operating state with the bottom part everted by means of the plunger and
the fill level raised compared to FIG. 6;

FIG. 8 shows the operating state with the raised fill level, but after formation of the head
closure part of the container by closing of the head mold parts;

FIG. 9 shows a side view of one embodiment of a container produced according to the

invention in the form of a bellows which can be axially pressed together, and

FIG. 10 shows a perspective of another embodiment of the container with bellows which

taper conically toward the head region,



FIGS. 1 to 8 show a part of a device as is used within the scope of the
known bottelpack(r) system for producing plastic containers in a blow
molding process, by means of an extruder device 1 the tube 3 of molten
plastic material being extruded between movable mold parts of a blow
mold which is shown in FIG. 1 in the opened state, and which has paired
head mold parts 5, main mold parts 7 of the container, and bottom mold
wo P@lssafsdfier extruding the tube 3 into the opened mold the e gois @it 63

between the nozzle exit of the extruder device 1 and the top of the head
mold parts 5. In FIG. 1 the cutting line is shown by a broken line and is
designated as 8. FIG. 2 shows the operating state in which the mold is
partially closed by moving the main mold parts 7 and the bottom mold
parts 9 together and instead of the extruder means 1 a blow mandrel 11

is f¥edteotiniohhe apperéndofitiasupusgdmiiie tio seiten it iusevs byitelpack®
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s R U R LA s
1 theguheairmdimidicTipdestivsnad it beinpokirpdekstearecprooibly wieh! pastaipigp blow mold
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partsthief dbn petowmeidasio iwodésighidied te sindmGihe. Whniteniveln &pened mold
the B iRRMSEBYS dnNeLMmOld wals whish ALe fitgary CHINdHcRkRYREad mold parts

most of their axial length, aside from the head region which tapers to the
5. InjRKiud, thetsiehing besigishead iy dipkeding apddsduietnBeris s  the head

mold parts 5, the inner mold walls of the bottom mold parts 9 form partial

shells which in the closed position define a hemispherical mold so that

thd1bba shericheisnsbiensiiddnathisg die iobidspagiplyglegasfy anoving the main
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bottom mold parts 9 and that is connected to the main part 18 of the

mandishidininaeried miodhe arrsiond Withe e Binesisnsiavpsierdbs mbei&ky an air blast
and #9p R R Shane &S Raial ahelsuithsmegih meld-malishieHEANR0S@ 18t 9 and in

staggered as steps so that the formed bottom part 19 has bellows-like .
this ygpyto form the mold of the container 13. The closed bottom mold parts 9 are provided with

welding jaws (not shown in the figure) in order to weld the tube 3 on the bottom side before
blowing in the air blast. The bottom scrap which is formed in this connection at the weld is
designated as 15 in FIG. 2. While the main mold parts 7 have inner mold walls which are circularly
cylindrical over most of their axial length, aside from the head region which tapers to the inside,
which is designated as 16 in FIG. 1, and which borders the head mold parts 5, the inner mold walls
of the bottom mold parts 9 form partial shells which in the closed position define a hemispherical
mold so that the tube 3, which has been widened by an air blast, is molded into a container 13 which
has a cup-shaped bottom part 19 that is formed by the bottom mold parts 9 and that is connected to
the main part 18 of the container as an axial extension. While the bottom mold parts 9 in FIGS. 1 to
6 are shown as partial shells with smooth mold walls, they can also be staggered as steps so that the

formed bottom part 19 has bellows-like folds.

FIG. 3 shows the state in which the blow mandrel 11 is replaced by a fill mandre] 17 in

order to introduce a predetertined amount of flowable filling material. The mold parts here are



FIG. 3 shows the state in which the blow mandrel 11 is replaced by a fill
mandrel 17 in order to introduce a predetermined amount of flowable
filling material. The mold parts here are WO 2009/086864
PCT/FP2008/010103 7 shown in the same position as is shown in FIG. 2.
Instead of using separate mandrels 11 and 17 for blow molding and
filling, a combined blow-fill mandrel can be used. FIG. 4 shows that while
WO %@dﬁ%%% old parts 5 and the main mold parts 7 are in ap 4P 0103
position, the bottom mold parts 9 are moved apart out of the closed
position by a distance which is sufficient to make accessible the bottom
scrap 15 for a trimming element 21 (shown only in FIGS. 5 and 6), by
means of which the bottom scrap 15 is removed from the bottom part 19.
FIG. 5 shows the state after removal of the bottom scrap 15, the trimming
shoval émtbat2bayhighocan ibeHorea kadff(hids losteraindredmnp sipgravoved dielisdfl and 17 for
the fthe bottom mold parts.Q after.the ¢ plet d trimming
blow R e R R S e RS grenter stance
so that after the trimming element 21, as shown with arrow 23, has been
ter n is aligned .axially to the bottom
part 9‘!%sg|ndSy \3¥h ﬁﬁgﬂio g\{er arro a%# %{gpos %ﬁn%l&s %[\Iﬁr?i?f i
unch@)gcérpmﬁ@nhhwbe&mﬂmalp@aﬂd Sbmtrtommdldppamtgamhﬁhisqu iptsitien by a
fom, part 9 can b verted into he 1489 of
i O B R S e 1
(shovengimwin NGRS pdtihywapthefaxtatesherisivmofcthae IhainquaevdBiofm the bottom
@e container formed by the cup-shaped bottom part 19 is transferred into
a bottom elevation 31. which projects into the interior of the container. In
this way the fill level rises from the level designated as 33 in FIG. 6 to the

Ievﬁ@e§ e 919§t§’[§ é@té: G Z)VL\I é?ﬁ} '%ngﬁrg&?ﬁﬁ %h{ﬁé%{ﬁ-ﬁﬁﬁé’k%mem 21 which

account with respect to calcu tlng llling amou
can be break-off pins or mandrels being moved out of the region of the bottom mold parts 9 after the

completed trimming process. Compared 1o FIG. 4, they are moved apart by a greater distance so
that after the trimming element 21, as shown with arrow 23, has been moved laterally away, a
plunger 25, after it is aligned axially to the bottom part 19, as indicated with another arrow 27 (this
position 1s shown in FIG. 6), can enter between the opened bottom mold parts 9. At this point the
cup-shaped bottom part 19 can be everted into the main part 18 of the container by a lifting motion
as is indicated in FIG. 6 with the arrow 29. As is shown in FIG. 7, in this way the axial extension of
the main part 18 of the contéiner formed by the cup-shaped bottom part 19 is transferred into a
bottom elevation 31 which projects into the interior of the container. In this way the fill level rises

- from the level designated as 33 in FIG. 6 to the level designated as 35 in FIG. 7. In the filling

process this is taken into account with respect to calculating the filling amount.

FIG. 8 differs from FIG. 7 merely in that by transferring the head mold parts 5 info the
closed position, the mold of the head closure 36 is formed, the latter being effected, for example,

supported by a vacuum, in connection with the closing process caused by welding.



FIG. 8 differs from FIG. 7 merely in that by transferring the head mold
parts 5 into the closed position, the mold of the head closure 36 is
formed, the latter being effected, for example, supported by a vacuum, in
connection with the closing process caused by welding. WO 2009/086864
PCT/EP2008/010103 8 While in FIGS. 1 to 8 the interior wall of the main
mold parts 7 is shown and described as having a smooth surface, the

can be designed in the conventional manner s
WO %‘6%@&?4 B@ﬁ@?&&?&mme}s

main part of the container forms a bellows 37, see FIG. 9, OWS an
embodiment of a container 13 which has been formed in this way. Such
containers 13, which are made as bellows, are preferably used to deliver
the contents by axially pressing the bellows 37 together. The problem of a
considerable residual volume remaining upon squeezing out is

exappieated i bellowshbesarise whe drliewsnn/nesin e rialbhshearieaerscribed as
only until the folds are closed, a dead length remaining whijch

having, & smpeiHde e R MNCIR AR HreRAELIIRORETRAE! MATRGHFuch that the
mainPatheriinebehRfcfelass TheiRatom elevateno3hMiichdspRvaaddiment of a

according to the invention forms a displacement body which fills the
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bellpws gﬂ have a conically tapered shape against the head closure 36,
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. shape and  dimensions of the bottom elevation 31 here can be. made such
which Qe DR A BIOHCS Wﬁfgﬁmﬁs ﬂﬁ‘?t‘éWB?%HE‘fBHL‘ﬁ%%%ﬂ& mumnber of
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bodygéﬁgfglfggf%%%%ﬁ%ggﬂrggﬁél hﬁ%% a _\S/o qug vtv?lgnbtgg%\gﬁo%é 557 are pressed

together.

This is especially advantageous for containers 13 in which the bellows 37 have a conically
tapered shape against the head closure 36, as is the case for the example shown in FIG. 10. By the
corresponding shaping of the cup-shaped bottom part 19 during the molding process, the shape and
dimensions of the bottom elevation 31 here can be made such that the bottom elevation 31 is
matched to the interior of the compressed bellows 37 in the head region as fitting as closely as
possible, as a result of which the residual volume which remains when the bellows 37 1s pressed

completely together is minimized.

For containers which have a tapered neck part in the head region, by the corresponding
shaping of the mold walls of the bottom mold parts 9, the bottom part 19 which forms the boftom
elevation can be molded such that it is tapered in the central region in such a way that the everted
bottom elevation 31 has an end part which fits into the neck part of the container so that the contents

can be squeezed completely out of the container.



For containers which have a tapered neck part in the head region, by the
corresponding shaping of the mold walls of the bottom mold parts 9, the
bottom part 19 which forms the bottom elevation can be molded such that
it is tapered in the central region in such a way that the everted bottom
elevation 31 has an end part which fits into the neck part of the container

~ so that the contents can be squeezed completely out of the container.
WO 2\%%&%@84086854 PCT/EP2008/010103 9 Clai_ms_ 1A n%%qﬁﬁ%% /%1&1(}3
producing containers (13) made of thermoplastic in which an extrude
plastic tube (3) is inserted into a mold whose movable mold parts (5, 7, 9)
are moved into a position which opens the mold, at least the mold parts
(7) which form the transition from the main part (18) of the container and
the bottom of the container being closed, the container bottom being
welded, the tube (3) being widenedblyad pressure gradient acting on it,
and the tube being placed against the wall of the mold parts (5, 7, 9) to
form the container mold and the mold parts being moved into the position
which«@hshibtecnaithforoemaral 0 thadewidtreeniasne ifdd)ifiom theuded plastic
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e
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process accor 0 claim Bcterized i e Cu
battol jpatt b8k sdoethagolijidattiiormditpafsEShevinicld Gandmonmbeéce formed
relative to

contamertag )r%r%lr% 'tﬂ%’ lx% ﬂf ta]g)acterized in that the container bottom is made in the
form of a cup-like bottom part (19) which axially extends the main part (18) of the container
and that the bottom part is everted into the interior of the container (13} to form a bottom

elevation (31) which extends into the main part (18) of the container.

The process according to claim 1, characterized in that the cup-shaped bottom part (19)

before final removal of the container (13) from the mold is everted into its interior.

The process according to claim 1 or 2, characterized in that the cup-like bottom part (19) is
formed by bottom mold parts (9) which can be moved relative to the main mold parts (7)
which mold the main part (18) of the container, and which bottom mold parts weld the
bottom part (19) in the closed position and that the bottom mold parts (9) are moved into the

position which partially opens the mold for everting the bottom part (19).

The process according to one of claims 1 to 3, characterized in that the bottom part (19) is
mechanically everted by applying to the bottom part {19) a mold die (25) which is driven to

be movable concentrically to the axis of the container.
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which mold the main part (18) of the container, and which bottom mold
parts weld the bottom part (19) in the closed position and that the bottom
mold parts (9) are moved into the position which partially opens the mold
for everting the bottom part (19). 4. The process according to one of
claims 1 to 3, characterized in that the bottom part (19) is mechanically
everted by applying to the bottom part (19) a mold die (25) which is driven
to be movable concentrically to the axis of the container. WO

4 P CT/EP2008/010103 10 5. The process abtardihg i Ghi0s
of claims | to 4, characterized in that befgre everting the bottom part (19)
the scrap material (15), which is located at its weld, is trimmed by means
of a trimming element (21). 6. A device for executing the process
according to one of claims | to 5, with preferably movable mold parts (5,

7, Dhwpishionn g-ioymald o hatactenzad dRthakiie Pl iRtk ing the

parts which forms the main part (18) of the container adjoins the pair of

bofteempt Phrdeorwpieieda b mvldiideptrdianty wsthkdstimged by means of

whichiiRthe clesgdpesition define a cup-shaped mold cavity for
formation. of a cup-shaped bottom part (19) which axially extends the

main part (18) of the container. 7. The device according to claim 6,

chareetgeized i dbatihent sm%ﬂﬁﬁl%t@%&%?@ﬁﬁﬁmw%q RGN BT erably

for welding the cup-shaped bottom part (19). 8. The device according to
claife Ble Told avatnétize & Ivihsk fherea Sl yimedbchasyciiriess dnthab he pair (7) of
dri‘ﬁ%ﬁd%@i@ﬁ@ﬁ%ﬁﬁ%@&ﬂﬁpp@ﬂqm@ eaBReRlgRERiIR the pair of bottom mold

longitudinal axis of the container, by means of which the cup-sh%@d

ol PArtPiY) eanbpansver iR dratn HisrhAnd B gt HEtks Alais position define
wheBiherapttomoels pats: (B)Are aPenea RCaerlingltiom part (19) which axially

extends the maim part (18) of the container.

The device according to claim 6, characterized in that the bottom mold parts (9) spread the
welding jaws for welding the cup-shaped bottom part (19).

The device according to claim 6 or 7, characterized in that there is a plunger (25) which can
be driven for reciprocal axial motion and which can be aligned to the longitudinal axis of the
container, by means of which the cup-shaped bottom part (19} can be everted into the main

part {18) of the container when the bottom mold parts (9) are opened accordingly.

The device according to claim 8, characterized in that there is a mechanically movable
trimming element (21) which can be aligned to the longitudinal axis of the container when
the bottom mold parts (9) are opened accordingly for removing the bottom scrap (15) which

has formed at the weld of the cup-shaped bottom part (19).

A container (13) produced according to the process according to one of claims 1 to 5 by
means of the device according to one of claims 6 to 9, with a bottom elevation (31) which

projects into the interior of the main part (18) of the container.



9. The device according to claim 8, characterized in that there is a
mechanically movable trimming element (21) which can be aligned to the
longitudinal axis of the container when the bottom mold parts (9) are
opened accordingly for removing the bottom scrap (15) which has formed
at the weld of the cup-shaped bottom part (19). 10. A container (13)
produced according to the process according to one of claims 1 to 5 by
means of the device according to one of claims 6 to 9, with a bhottom

WO %9335’[?8?‘6(131) which projects into the interior of the main %gﬁ@féf%‘f/ﬂ%gw'}

1.

container. WO 2009/086864 PCT/EP2 %8/0101.03 11 11. The container
according to claim 10, characterized in that at least the main part (18) of
the container is made in the form of a bellows (37) and the bottom
elevation (31) is made with respect to shape and dimensions such that it
minimizes the residual volume located in the head region of the container

(13’l)hwhen the bellows (37) have been pressed together. i
e container according to claim 10, characterized in that at least the main part (18) of the

container is made in the form of a bellows (37) and the bottom elevation (31) is made with
respect to shape and dimensions such that it minimizes the residual volume located in the

head region of the container (13) when the bellows (37) have been pressed together.



