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WD 2009/ 106219 PCT/ EP2009/ 00872 Separating Devi ce The invention
relates to a separating device for separating individual container
products froma franme assenbl age which consists of a plastic
material, particularly polypropylene, with at |east one punching
device which at least partially separates the container product from
the frame waste. The prior art (DE 199 26 329 Al) discloses nethods
and devi ®é3260v10629duci ng cont ai ner products from pl astRCT/ER209{0G872
are supplied to a generic separating device which is then used to
separate these individual container prodicts froma franme assenbl age
using a cutting or punching device. To produce the respective

contai ner product, first a tube of plasticized plastic material is
extruded into a nolding device. One end of the tube is closed by heat
sealing and by producing a pneumatic pressure which acts on the
tube, the latter is expanded, and to formthe container it is placed
agai nst the formng wall of the nolding device consisting of two
opposite nmolding tools. Then the plastic container is filled under
sterile conditions within the nolding device by way of a
corresponding filling mandrel, andé%%tep removing the filling
mandrel, it is then hermetically sedPEF D& EHthe formation of a

defi nabl e head geonetry. For the purpose of form ng the actual
plastic container, in which fluid is |later stored, two contai ner
formng jaws are being noved by hydraulic driving nmeans toward one
another to obtain the closed position and are being noved in opposite
directions away from one another into one of their open positions. In

order to achi gyeinvedibnhélgias WQ 2PHALOERIQ BCRpREERAODRAMALcondainer products
ej ection rates of container products here, DE 103 23 335 Al descri be

a mul ti - Semts Fmerssanbjasrowkich copsisisoliarlasiia maguiel, pagvlady Belapopyees, with at
di vi ded ifferent. statiho Q j ﬁhﬁ?

inaginar%ggg%%ﬂ é%nlfgvgg“%gﬁf%ﬁ?gﬁﬁﬁgﬁ ﬁ%%m§%ﬁ§§§ouséF%%ﬁﬁiﬁﬁggﬁﬁﬁmne
whi ch enahdtes very high cycle

The prior art (DE 199 26 329 A1) discloses methods and devices for producing container
products from plastic, how they are supplied to a generic separating device which is then used to
separate these individual container products from a frame assemblage using a cutting or punching

device.

To produce the respective container product, first a tube of plasticized plastic material is
extruded into a molding device. One end of the tube is closed by heat sealing and by producing a
pneumatic pressure which acts on the tube, the latter is expanded, and to form the container it is
placed against the forming wall of the molding device consisting of two opposite molding tools.
Then the plastic container is filled under sterile conditions within the molding device by way of a
corresponding filling mandrel, and after removing the filling mandrel, it is then hermetically sealed
with the formation of a definable head geometry. For the purpose of forming the actual plastic
container, in which fluid is later stored, two container forming jaws are being moved by hydraulic
driving means toward one another to obtain the closed position and are being moved in opposite

directions away from one another into one of their open positions. In order to achieve very high
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frequencies for the plastic material to be ejected in the form of
contaj ner products. Since the contents to be placed in the respective
contai ner product is often very susceptible to anmbient nedia,
especially if it is, for exanple, a highly sensitive pharmaceutical,

the prior art focuses on, for exanple, covering the fill opening of
the container tube by a sterile barrier under a sterile space at
| east frwo 2dee/bezmvati on to filling of the pertinent coOmRCI/PRI0N/808)2

very good results can be achieved here when, as shown in DE 10 2004
004 755 A, by neans of the indicated baprier a sterile mediumis
noved in the direction of the container fill opening using a nedia
conveyance device in order to further inprove the sterility. Another
or an additional nmeasure to increase sterility is to sinply provide
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for the “container produc r during the filling process of the fil

mat er i al whesh theevaginud meldagstagps prealieded amgong dffprentataiioss foraiedin suecession ersan
when the plastic terial ich is frequently used uch a .
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O herwise, in addition to atnospheric oxygen, other gases can al so
diffuse later into the interior of the container through the thin

pol yet hyl ene ' t,or [ LSLL ' :
Bont ai nor _pr odist BEAGs S REl As ol chittbl oot ffign vory quceptivte
and in tthiambway media, ¢pordy if heés, feefsnpleyehigblytsandgidre phantenitial thegwenart
make them unusable. In order. tqg elimnate this |atter disadvantage,

in the pPP&ES abtomamaie: roistns theddsoneamech disconiagist ibp BY 2 5ig r under a
have beeg. g %%@@ lﬁiﬁgﬁ( BPEnR30 Aot fo ﬁilmg g %eﬁ&%m&%n%ﬂér,%a w‘r!]}@ igﬁgd results can

relate to so-ca co- extrusi on prodact nmet hods 1 n which™t
cont ai nére dchiehed hdre wherl, roshovaviarl 10 20k @45755 Ao, by micennelithy indicated bareiar a

at |least_one of. the | ayers.bei ng us as _a.barrier.layer. Here five

Bnd mor S BOUSIB ST ks ot bt Fanbipd 1) apning e Rf gomvélance
fornmed fdeoide RObYIEE DHLERE P vE Ee-EBS). WhofRl el WidRIdRalGSe M@t ko BSrease sterility
copolymers (et hyl ene-vinyl alcohol copolyners) can formthe

nul ti - | di&rsisphtiapyide highgrprogessing icmpeiises Sy exuppla, when producing the tube for the

container product or during the filling process of the fill material, where an increased processing

ment,

temperature finds its limits when the plastic material which is frequently used, such as polyethylene,
1s temperature-sensitive, but can otherwise be easily processed in the pertinent production devices

and is preferred.

Otherwise, in addition to atmospheric oxygen, other gases can also diffuse later into the
interior of the container through the thin polyethylene wall during storage and in distribution of the
container product which has been produced under sterile conditions and in this way can damage the

sensitive container contents or even make them unusable.

In order to eliminate this latter disadvantage, in the prior art production methods for these
container products have been suggested (DE 103 47 907 Al and DE 103 47 908 A1) which relate to
so-called co-extrusion production methods in which the container is built up from several layers of

plastic material, often at least one of the layers being used as a barrier layer. Here five and more



forms an effective barrier layer; but these nethods are
cost-intensive in practical inplenmentation. This makes the
respective container product correspondingly nore expensive. If the

i ndi vi dual container products arrive filled fromthe respective
production machi ne, they energe as anpul e bl ocks in which several
anpul es or containers |ocated next to one another in the manner of a
bl ock aswerdwages2ee frane assenbl age have a common wal | PGIrMEP200800872
another. In order to detach the containers or anpules fromthe bl ock
or franme assenbl age, they are cut out or3 punched out al ong edge
zones, in this respect then a certain anount of frame waste being
produced which can be recycled with nodemtechni ques. DE-PS 38 31
957 di scl oses a nethod for producing hollow container products from

pl asti cyayuad, ¢dt e'xé!rhﬁl'e aﬂohﬂecﬁﬁ’&h%lﬁﬁly&ﬂe aADIEdERE Kolpdthyledd @RREI as copolymers
assenbl age, 'in the edge zone of ‘the frame waste a hol |l ow body being

addi t i or{ethyignermingkaicdhol cqmlysners)w@n éwetée —bwemonwvr il pihechfin élm‘ecase then
assenbl age and I o heL f aci tate aratl
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product
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invention is to devise a separating device wth which the container

products, regardl ess of the plastic material conprising them can be

separated fr c]
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punching axis and vice versa means of a ball screw which can
driven ipypnchedrouydongydge Z@:ﬁsemlthﬂs tre,smh titehe cexaimambuntrof élaemtwasw hmanoduced

separatign ,can.be do
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2009/ 106219 PCT/ EP2009/ 00872 4 to the punching body in setting up.

the sepafemblige) intke esdanzens ofiihe frame wase a ballew bedydwirgrdditiparibsmplded in; this

increases the stability of the frame assemblage and also helps facilitate separation of the container

product from the frame waste by means of the separating device used in each case.

Proceeding from this prior art, the object of the invention is to devise a separating device
with which the container pfoducts, regardless of the plastic material comprising them, can be
separated from the frame assemblage at high speed, and which in addition to a high degree of
operating reliability also has relative low production costs. This object is achieved by a separating

device with the features of claim 1 in its entirety.

In that, as specified in the characterizing part of claim 1, the punching device can be moved
from an initial position into the punching position along a punching axis and vice versa by means of
a ball screw which can be driven by a drive unit, especially in the form of an electric motor,
separation can be done with a very high speed, dictated by the threaded spindle which can be driven

by means of the electric motor, and additional mechanical components for applying a positive force



possi ble to reduce the energy used correspondingly; this benefits
econom cal operation of the separating device. In particular, it has
been shown that with the separating device according to the

i nvention, polypropylene as the wall naterial can be used for the
cont ai ner products, a plastic material which is brittle conpared to
a polyethyl ene material and which otherw se can be processed only

w th di WO 20001196219i ng conventi onal punching and cutti n@ORERN0PHHSTZ
cont ai ner separation. To the extent conventional separating devices
are used, it has been shown that with regpect to the very high
processi ng tenperatures of polypropylene it would be necessary to
wait several mnutes until the punching and cutting process is
possible at all. But this would necessarily lead to very |ong

retenti ol thsRelchDpSodNH eftingdgitle epahticiodld dag baeasdbEhdghlNeLassRE Yhakes it
for the container products to be separated in order to be able tao
under t akrossils4e saduemthaeneiey usichwerposdingly; thiskenelys espsomirabonciyioady thee
which ¢ ggered by way of the ball screw, clean separation
can takeé’é ?ggggé#?%but these waiting tines or additional cooling
means, sinply by the respective container product being knocked out
of the still_warm or hot frane assenblaﬁe at high speed Bégg? ns of

the spindl e dPiPFEICkIagIEhasheen shava it gvilihe FRPATINE Agdce acgor e invention,
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are kept.relatively blunt and i ch,need not further reworked
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material instead o polyethélene or a coextruded nultilayer
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ultimately each individual |ayer to be produced in a nultilayer . )
syst em ri& arﬂeef foube %bze DR Eake serETione Sbyhagsate Piete tiswehibedevce hich

can be triggered by way of the ball screw, clean separation can take place without these waiting
times or additional cooling means, simply by the respective container product being knocked out of
the still warm or hot frame assemblage at high speed by means of the spindle drive along the
intended punching lines. It is surprising to one with average skill in the art in the field of these
separating devices that he will arrive at these clean separating punching lines with the cuttihg edges
of the punching device which are kept relatively blunt and which need not be further reworked

(ground) or otherwise maintained; this was not possible in the past with devices in the prior art.

The advantage of using polypropylene material instead of polyethylene or a coextruded
multilayer composite consisting of LDPE/MDPE is that the polypropylene material at higher
temperatures (121 °C) can be autoclaved, the polypropylene material being obtainable from only
one extrusion head in a much more favorable manner than the described multilayer system. Thus,

ultimately each individual layer to be produced in a multilayer system requires its own extrusion



head in the production machine; this increases production cost

accordingly also fromthe control side. Provided that the separating

devi ce according to the invention is used wth the punching device

whi ch can be driven by the ball screw, this application is not

limted thereto; rather, there are a host of possible applications,

and the separating device according to the invention can also be used

for ot hew(opimmstioezipat eri al s such as pol ypropyl ene or nulPCIVER2889/00872

pl astic systens for separation of the container product as

necessary. In one preferred enbodi nent of the separating device

according to the invention, a danping system prevents overl oadi ng of

the ball screw in the punching process. The danpi ng system has

preferably at | east one energy storage (conpression spring) which

decoupl gga8 RethePRrENG HRKLES thif heihdeh grodaddonToseitc@tinkyathb fibu ihegontrol

t he punching process. In this way the punchi ng process can be

initiatedleespecially carefully and the ball screwis relieved; this

increases its service life. The separating device according to the

invention is made in the formof a colum structure wth individual

gui de and adjmstiaedthaphatgmrathidbvies sccopiagad tiapiaréntion dnsedeith tietfuaching

the colum_ structure in addition to so-call ed adjus@gfn coll_JmEbjﬁr

al so havieripeghidecasbe grven hibepall seevHais aPpigaHoR [doh f&%@sﬁe& o ere are
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t he subfoecthempidtie mapdrialssacio bhpalyptepdetantmutilayerplasihsyssepdeniepargtion of the

devi ce according to the invention is detail ed bel ow using one

exenpl arSPRtAAEE BRIHEF 1SES¥hbwn in the drawings. Here the figures are

schematic and not to scale. WO 2009/106219 PCT/ EP2009/00872 6 FIG 1

shows a franme assenbl age which is depicted in a face top view, _ .

consi sting oflntone preferped| enbiodiugat of thelsepasatiang dhecs acsdinglotles inpgntion, 2 damping

?2?1,\3/\5/ egnsygt%%tgr gve?ll;s%%léﬂgz{dﬁ{g 0 GC Qallt S@lee'ﬁff {n%p%&ﬁg pp&%ssb?ﬁé] deln?;fugf :g)bétem has
preferably at least one energy storage (compression spring) which decouples the punching device

from the ball screw at least during the punching process. In this way the punching process can be

initiated especially carefully and the ball screw is relieved; this increases its service life.

The separating device according to the invention is made in the form of a column structure
with individual guide and adjustment plates which are spaced apart from one another, the column
structure in addition to so-called adjustment columns also having guide columns which together

with the assignable plates lead to a highly reinforced pedestal construction.

Other advantageous embodiments of the separating device according to the invention are the

subject matter of the other dependent claims.

The separating device according to the invention is detailed below using one exemplary

embodiment as shown in the drawings. Here the figures are schematic and not to scale.



in which the individual container products are detachably connected
to one another wth internediate wall webs as a comercial unit;
FIG 3 seen partially in a view, partially in a |ongitudinal section,
shows a front view of the separating device as a whole; FIGS. 4 and
5 show a front view of the separating device corresponding to FIG 3,
shown wi thout a punching device and die and a top view of the

separ at i WD ggoriwe2®@s shown in FIGS. 3 and 4; FIGS. 6 armdCIEBIIMY 08372
side view seen in the direction of |ooking at the separating device
along arrow Xin FIG 4 and a section akong line AAAin FIG 6; FIG
8 shows a top view of the punching die as shown in FIG 3 with a
transport nmeans for delivery of the container products which are to
be separated fromthe frane assenblage. In some of the figures,

conponenggy. of the gyeral danfleMiaei Sk fstdéﬂlcfeﬁ rin B Hc@%%e@fcoﬁélﬁ[ﬂgtdf the

of the solution according to the invention. frame assenbl age
whi ch is shown in ﬁhﬁlehloalndsaﬂmldghra’ir@deafsst& V\/nol e as 10 consists of
a plastic material, in this case of a polypropylene material. The

frame assenbl age 10 is conposed essentially of the actual container

product sFiR 2and t hghosR-a6 ;ﬁﬁﬁlé@@o&ﬂﬂh&%ﬂ%&@aﬁ%%eﬂ@@e& removed, and
2009/ 106219 PCT/ EP2009/ 008 7 separated fromthe actual contal ner

products 12. Wen wh\éh@bﬂwanwu@lrm@meg pigtugts ares dgtachalls gonnested to gae another
frame waste 14, anwﬁﬁr%érgw% %\%ﬂf&;@o@a‘gﬁc% e'ﬂ&alf Me waste 14 has

been renoved as shown in e 1 ndi Vi dual containers
or individual anmpules 12 being detachably connected to one anot her

by way o%lﬁ%he remai ni ng internedi ate wall webs 16 of the frar‘r%vvaste
14, the ¥t ér nedi ateEn DaRgiEy Repacy ARty iy 2 1qnegedailspaiopgthopys @ front view of the

respective cont a| uqéi&g;,gcejagag@m%e separated fromthe other
containers 12 rema |ng n the in atype of a twst-off notion.

FIGS.4 and 5 show a front view of the separating device corresponding to FIG. 3, shown without a
punching device and die and a top view of the separating device as shown in FIGS. 3
and 4;

FIGS. 6 and 7 show a side view seen in the direction of looking at the separating device along
arrow X in FIG. 4 and a section along line A-A in FIG. 6;

FIG. 8 shows a top view of the punching die as shown in FIG. 3 with a transport means for
delivery of the container products which are to be separated from the frame

assemblage.

In some of the figures, components of the overall device are omitted for purposes of clarity

of the solution according to the invention.

The frame assemblage which is shown in FIG. 1 and designated as a whole as 10 consists of
a plastic material, in this case of a polypropylene material. The frame assemblage 10 is composed

essentially of the actual container products 12 and the so-called frame waste 14 which can be



The respective container product 12 is known in the prior art, and

t he above-described anpule block solution is shown, for exanple, in
DE 38 31 957 . The basic formshown in FIGS. 1 and 2 constitutes
only one type of one exenplary enbodi nment, and the contai ner
geonetries in particular can be stipulated by the user within a

wi dely drawn scope. To rel ease the respective container contents,
gener al l'wg movhesFior m of a fluid which has been added befQIEPINNO08T2
twist-off cap 18 is used which |ikew se can be separated via a
correspondi ng scored site by a twist-off7nmotion fromthe renaining
contai ner product 12 by way of a handle 20, with the result that the
fluid can be renoved via the cleared container opening. O her
cont ai ner openi ng solutions such as dropper caps, etc., can |ikew se

be i npl E‘&Fﬂﬁﬁg fromhé Q@cuzﬁ%t)ﬁtﬁﬁ?epﬁroﬁﬁtﬁs {1 Wﬁenﬁﬁém r&&CQQZQMéﬁarhtﬂd from

FIG 1 a type of blind holes 22 are made, and using the pi ns of
t r ansporthe ﬁemnsva(smdﬂ atownile bioblc fommgagethe framisvasts Mdtaebeezzex@ﬁquwe shown in

| ower ft r.a te 14, the,.fra asse ge 10 nsi st

of "t e daft drsselts euaB Rty st T RaEE 42 pAnE o Soneb BB ek one
t he t .00l an@theAbPaHHCHE AndTHaR iR mMtiatd Wil Bwois 1 st hrofle wltte 14 e infegmediate
hi gher stabili é of the frane waste in the formof an |nherentl

cl osed vwaslt we it poaséﬁ@fmthetresmgn@a@maywmd%ﬂﬂé%bfysep%geﬂﬁt@ the
when t he %8}tta1% Qf-the, %”Eﬂ%%to%%gﬁae%? t&g& conpl etel y
en an IS S

cool ed. 7 SUCont igura o= HConv for exanpl e,
in EP 0 359 971 A2 so that it mAII not be further detalled here. WO
2009/ 106219 PCT/ EP2009/ 00872 FurthernDre |t is al so o si bl e tg

arrange t he biheESPREIESODAInGF p@éﬁ@r 24HNOyanB the I A8 ve-described

transporg, 4l f1ock éo%ﬂ it holh rddlekfihi al'télb ah D:El 34 ?9557"(91 Bthebh&t fokm shown in FIGS.

laterallyin a vertical alighnment part of frame waste 14 on
t he | at tleand Mommtdtesj ot ahe tipesf emjemfn;ﬂdn}e embodlmnt aid the comainergzeometries in

transport di rectjon_whi i.is sho n Fl a directipn .

per pendiPATHC H"m P‘l‘t’e‘?ee‘imBm] eagjy tﬁ‘? et R %6%“6‘? Sctoﬁ%elcol IS%ﬁettﬁ?ﬂeFPaelcme

axes of hhRirfePeidnae %@nekailyqﬁ%é B ot‘l@tthtdhﬂntﬁ Pd¥Ebeds® 5RIERIHBMEchald, a twist-off cap
suitably placed in £ separating device as a _cutting or punchlng

devi ce d i ysedethighelikenvidercombr sepaeriedhvip § comrespordingfriossd sitRby a twist-off motion
from the remaining container product 12 by way of a handle 20, with the result that the fluid can be

removed via the cleared container opening. Other container opening solutions such as dropper caps,

etc., can likewise be implemented.

On the bottom of the frame assemblage 10 -as shown in FIG. | a type of blind holes 22 are
made, and using the pins of a transport means (not shown) which engage the blind holes 22 on the
lower edge of the frame waste 14, the frame assemblage 10, consisting of the container products 12
and the frame waste 14, is removed from the tool of a production machine which is not detailed, due
to the higher stability of the frame waste in the form of an inherently closed waste edge zone,
removal being easily and reliably possible when the plastic of the frame assemblage 10 has not yet
completely cooled. This configuration is conventional and is shown, for example, in EP 0 359 971
A2 so that it will not be further detailed here.



subject matter of DE 38 32 566 C2 in which a noving transport hook
engages the transport recesses in the frame waste of the frane
assenbl age 10. For a separating or punching process, viewed in the
direction of looking at FIG 8, woriginating froma production
machi ne which is not detailed, the respective franme assenbl age 10
noves fromright to left into a die 24, the die 24 showmm in FIG 8
const i t UWMQ0NY/X06ZK vi ng option for three frame assenblPAGEEP2009/00872
arrangenents 10 next to one another, with five connected contai ner
products 12 each. The respective contai nér products 12 originating
fromthe production nmachine are connected to one another by way of
the frame waste 14, after the punching or separating process a
cont ai ner assenbl age as shown in FIG 2, viewed in the direction of

| ooki ng at FI Burtiermbaeyit fgaldoposiislav@atrdnge diechlind holes 2her éthéﬁengh@me’nhoption for
order to be then packed .into the correspondlng gack i ng un

fUrt her & FARRBBALL WHVRGHD heflrer i pidpayae fkiito! e es) Syt s pat
cont ai negemE ﬁqﬂl%%%stjezM oh%é)laﬁé}dptgwdeﬁ {hai rﬁ?stélﬂ %’F i hQM d%ﬁy%ﬁlﬁfuansport

transport neans rior art e farthe
det ai | eddition whidh is §hovm iewEd. 1, adﬁrhalcmlpeqmndmtﬂatﬂxeﬂe@okcmgtmdmcnmﬁfhe

of FIG 8, sh a r Vi ew of, 4 .agai n vm t.hr

assenbl agé ei?ofl’ia%}’ér ‘%‘ﬁsgi:‘gé'fovbﬁ‘ﬁé@g?sas?? Ilissu ly plbCed in the
further nptgrarih licl:\f?&sasfarc‘afﬂnyé? W&%c@'ﬁ?ﬁ&eﬁ’ib@éﬂ fRsin &ROYA id, forfekémpld, the
the die 2 con5|st|ng of a SOFId nmetal block is noved upright via

support sbjashmetad® i W%S&Ge@\ljmbéhlmé mying] teengposirhooR@ngages thy drapypertzgeesses

and a Io gase Iat vvkél ch %13|e'1 e 34 reaches through which is
used to é”StBI"’J é’mvﬁ%ef% o t he separating device. The
| engt hs of t he four support colums 28 are preferably WO 2009/106219

PCT/ EP2009/ 00872 9 adjustable in order. to enabl e alignnent of thg
di e 24 accor dF i Iepagiliger P&P@}H%&Pﬁoé?ﬁsc‘ﬂ?‘t’%qdﬁéhe dirretion eldpalrpg ptdi By

made | owge ggx%%ﬁ} n?é gm"aﬁct?dnlnqm V{X’Rg&j{s%l&)t tHé Rsp Qv BEmE %s'elfn]glage 10

separatln at a unit resu IS e€asy to Insta

and whi cinoeatrde nghtstb llaft intat edje a4,abe tiet2d shibren aﬂﬁ(ﬁe A censtituting modwectingoption for

machi nesﬂlrvgél a@neaz{sgem lageaaryang ments fO next to one another, with five connected container
products 12 each. The respective container products 12 originating from the production machine are
connected to one another by way of the frame waste 14, after the punching or separating process a
container assemblage as shown in FIG. 2, viewed in the direction of looking at F1G. 8, having to
leave the die 24 on the left side in order to be then packed into the corresponding packaging units
for further transport. Moving the respective frame assemblage 10 with the container products 12
into and out of the die 24 by way of the transport means 26 is prior art so that it will not be further

detailed here.

FIG. 3, viewed in the direction of looking at arrow Y of FIG. 8, shows a rear view of the die
24 again with three frame assemblage units 10 with five container products 12 each. As furthermore
follows from the backward front view as shown in FIG. 3, the die 24 consisting of a solid metal
block is moved upright via support columns 28 which extend between a die frame 30 for the die 24
and a lower base plate 32 which a slide 34 reaches through which is used to remove the plastic

waste from the separating device. The lengths of the four support colurnns 28 are preferably



The separating device shown in FIG 3 has a punching device which is
designated as a whole as 36 and which conparably to the die 24
consists of a solid nmetal frame bl ock and can be nmade in severa
parts. To increase the punching or cutting pressure, a block-1ike
charge wei ght 38 can be used, whose bottomis joined to individual
upper dies 40 which in turn on their bottom have punching bl ades 42
whi ch er@bl 2008896212t i on of the frame waste 14 fromthe E&AVIR2989/00872
products 12 in order to nove froma prelimnary product as shown in
FIG | to the finished container product? assenblage as shown in FIG
2. In this respect the strip-like punching blades 42 travel into the
internediate intervals between the contai ner products 12 held in the
die 14 for each frane assenblage 10. This arrangenent is only

exenpl argdjsablelif okt ®NinabiB@ligiménvof theidies2dodccbidngfto given pasiaetinl caigpeial Ohe
or larger units of frame assenbl age arran nents mnég a different
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requirenents. e punc Ing device 36 along a

punchi ngradiciodtdhackandalicisacalvcadygsesgnat ed as a whol e as 46 is used
whi ch can be actuated by an electric notor 48. The electric notor 48
can be especially a conventional servo notor with short operating
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screw 46 has a rod e ball roller spindle 50 which, ided in a
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assemblage 10. This arrangernent is only exemplary to the extent one or two units of the frame
assemblage 10 or larger units of frame assemblage arrangements with a different number of
container products 12 can also be processed. The respective arrangement is dictated by the machine

operator and his requirements.

To move the block-like punching device 36 along a punching axis 44, a ball screw
designated as a whole as 46 is used which can be actuated by an electric motor 48. The electric
motor 48 can be especially a conventional servo motor with short operating times relative to the
respective switchover direction. The ball screw 46 has a rod-like ball roller spindle 50 which,
guided in a threaded bushing 52 viewed in the direction of looking at FIG. 3, can be moved down
from the raised position shown in FIG. 3 into the punching or separating position along the
punching axis 44. For this purpose, the electric motor 48 drives the threaded bushing 52 by means
of an output pinion which is not shown, for example, by means of a toothed frame drive which 1s

not detailed; the bushing is guided to be able to rotate in a rotary receiver 54. This belt drive runs



spindle 50 project with a definable excess |ength over the upper base
plate 56, viewed in the direction of |ooking at FIG 3. To reinforce
the overall system four adjustable colums 58 extend between the

| ower base plate 32 and the upper base plate 56 and, relative to the
punching axis 44, are arranged in pairs dianetrically opposite one
another (cf. FIG 7). The four adjustable colums 58 as part of an

adj ust mewi0 28a1862@si gnat ed as a whol e as 60 extend t hr ®GFHEBR20§806%73
adj ustnment plate 62 which is provided with four adjustable bushings
64 whi ch extend around the respective adjlustabl e columm 58. Anot her
part of the adjustnent neans 60 on the top of the upper base plate 56
conprises two working cylinders 66 (cf. FIG 6) which, made in the
manner of hydraulic or pneumatic cylinders, by nmeans of adjustable
rods 68 wiif in apgeribhseqthtvhs Whidhbrnihavehe edpdrating theceaddjausiewirdgheatbp. The
62, induce its vertical adjustnent_aIOQ%gthe adj ust abl colgnn% ?8.
For t he alegkiéc mptoy#8.1he rosirysicedrt 34 witkrthg thrsadrddushipg S&Radpe pEthe ball roller

cyl i nder n 6, W j I .
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of use on site, the punching plane for the punching device 36 can be
adj usted, and viewed in the direction of |looking at FIG 4 the
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induce its vertical adjustment along the adjustable columns 58. For the sake of visual simplicity,
FIG. 3 does not show this cylinder arrangement 66 with adjustable rods 68. For the sake of
simplicity FIGS. 4 and 6 have also omitted the punching device 36. With the indicated adjustment
means 60, depending on the conditions of use on site, the punching plane for the punching device
36 can be édjusted, and viewed in the direction of looking at FIG. 4 the adjustment plane toward the

bottom can be bordered by a stop body 70.

Furthermore, there is a damping system which is designated as a whole as 72, which is
shown in FIG. 3, and which also contributes to helping prevent overloading of the ball screw 46 in
operation, especially in a punching process itself. For this purpose the damping system 72 has an
energy storage in the form of two compression springs 74 which the punching device 36 decouples
from the ball screw 46. For this purpose, the two compression springs 74 with their top which is
shown in the direction of looking at FIG. 3 are supported on a stop plate 76 which is permanently
connected to the lower end of the ball roller spindle 50 by way of a fixing nut 78. The lower end of



the respective conpression spring 74 is supported on a guide plate
80, whose bottom permanently connected by way of retaining rods 82,
i s adjoined by the punching device 36. Instead of the indicated
conpression springs 74 as the energy storage, another solution can be
used, for exanple, in the formof a disk spring or the like. In the
enbodi nent as shown in FIG 3, however, the respective conpression
Spring 7O mweaopa9ses a guide pin 84 which forns a gui RCH/BP20ORO0ST2
stop plate 76 which in this respect can be noved back and forth

bet ween two end positions by neans of thd ball roller spindle 50. The
| ower possible end position is forned by way of |ower buffer

bushi ngs 86 which can be nade as an elastoner material and enconpass
the respective conpression spring 74 in addition to the guide pin

84. In tﬂﬂ@réaks&%e 2b0Presdidrikphing 04%51@?9&@1 R04 fli@chlup8er whost hetidrapeathanently
the stop plate 76 has annular  vibration conpensators 88 which are
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be underhakeRimiona dbglspring &l thelikepi ndl e 50 is noved down al ong the
punching axis 44, viewed I1n the direction of looking at FIG 3, and
the stop plate 76 is entrai ned agai nst the action of the two
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When the electric motor 48 is started and a punching process is to be undertaken, the ball
roller spindle 50 is moved down along the punching axis 44, viewed in the direction of looking at
FIG. 3, and the stop plate 76 is entrained against the action of the two compression springs 74 until
it comes into contact with the top of the buffer bushings 86, and in the coﬁtinuing downward motion
then the punching process is induced by the punching device 36 for the respective frame assemblage
10. Tf the ball roller spindle 50 is moved up in the reverse sequence, the stop plate 76 is entrained
upward until it engages, from underneath, the angular offsets of the two boundary strips 90 as
shown in FIG. 3, this striking motion being cushioned by the vibration compensators 88.

The guide plate 80 is in turn guided along four guide columns 94 by way of the
corresponding guide bushings 92. As FIG. 7 shows in particular, these guide column 94 are in turn
located diametrically opposite one another to the punching axis 44 and lie within the outer

peripheral plane with the four adjustable columns 58. In order to be able to ensure that the



12 individual conponents can nove snoothly, the block-1ike punching
device 36 as a whole extends through the correspondi ng rectangul ar
recess in the adjustnent plate 62. The four guide colums 94 are

gui ded on the top of the upper base plate 56 in receivers 96 which
are otherwise held on their |ower opposite end (cf. FIG 4) in guide
receivers 98 on the bottom of the adjustnent plate 62, which guide
recei ver ywyagbdyyosmvenent for the guide colums 94 in t h®CI{ERL009/00872
direction parallel to the punching axis 44, but transversely thereto
they enable a defined position in the radial direction. In this way
rel ative adjustnment of the adjustnment plate 62 to the guide plate 80
is possible. The punching device 36 is furthernore at | east partially
enconpassed by a hol d-down device which is designated as a whol e as
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sense that it can nove up and down parallel to the punching axis 44,

as follows especially fromFIG 7, the stop plate 76 is provided

with two Us h@ﬂ{ﬂﬁgﬁgg F568e 88 (S BECH 1288 A0S AR5 8 t9fa HoltRdown

respective wor I't nder 102 extend. Furtheriore, 'the seParatlng
devi ce adoicediich sdetibmtédnsenvhadaahtl aad vdiids twde ppaplsteditedoldzgown frame, can

which is designated as.,a whole as 104 a i ej.ect he j

wast e of % Wéﬂeggg lﬁﬁ’le’?aé’yf& O WikioR C}J‘?Hﬁfle g&a}e%eﬁgr $ )eﬁlatﬁ%?oé“f enlpdn&}%#é’ fi the bold-
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means 104 preferably has two hydraulically, pneunatically, or

ser voel eedet ipahis yan it enstrsislean opptet of thegpresiine fsamensseipilads 1900p tha Reringst

e ector 1peicgs.$s o%‘ 81% dY\é@f I?'he ¥éq%ﬂ@9v¢oﬁqﬁé1&liqhér§(ﬂ)i an p?éfeﬂaﬂ? 06 hydraulically,
pneumatically, or servoelectrically, and are permanently connected with their housing parts to the
adjustment plate 62 so that the hold-down device 100 can move relative to the adjustment plate 62.
In order, however, to be able to ensure undisrupted operation for the stop plate 76 in the sense that it
can move up and doﬁn parallel to the punching axis 44, as follows especially from F1G. 7, the stop
plate 76 is provided with two U-shaped recesses through which the housing parts of the respective
working cylinder 102 extend.

Furthermore, the separating device according to the invention has an ejector means (FIG. 7)
which is designated as a whole as 104 and which gjects the plastic waste of the assemblage 10
which may remain, for example, in the punching device 36 via the slide 34. For this purpose the
gjector means 104 preferably has two hydraulically, pneumatically, or servoelectrically actuatable

working cylinders 106 which actuate two ejector pins 108 which, viewed in the direction of looking



WO 2009/ 106219 PCT/ EP2009/ 00872 13 at FIG 6, project underneath the
adj ustment plate 62; conversely, the working cylinders 106 are

| ocat ed above the adjustnent plate 62. For the sake of better
under st andi ng, a sequence for a punching process will be described

bel ow. The strip of anpules with the three frame assenbl age units 10
is transported into the separating device in the manner of a punch
by way afozodefdsgrabl e cycl e advance. Wien the respecti PETTERGR/00872
assenbl age 10 has advanced to above the die 24, the bl ock-Iike
punchi ng device 36 is noved into the puAching position by vertical

| owering within the scope of the cycle advance. Afterwards, the
hol d- down devi ce 100, actuated pneumatically, presses from overhead
on the strip of anpules and clanps it between the hol d-down device
100 and 4 s 4, Emﬁéﬁ R Nahe 8diusthenesihn 82; copvdrsdty, nigs workidgerylinders 106 are
triggered, the electric notor i8 actuating the ball screw 46 in the
connect decatggodiove tn adiTimedensiei®Bed danpi ng system 72 prevents overly

| arge inpacts frombeing transmtted to the threaded spindle during
the punching process, for exanple, in the formof the ball roller
spindl e 50. piper daheofmerehidigrstindigea hageended, pyptisugptocesaiwilf be described
actuated ejector pins 108 press the anpules 12 mhigg.na hav .Qgﬁgne
caught ibelovh dhe gitorofemprles withthhthigg frars weemiga s AV &Wegé‘}
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50. When the punching stroke has ended, pneumatically actuated ejector pins 108 press the ampules

12 which may have become caught in the punch of the punching device 36 onto a support (slide 34).
One cycle behind the punching position of the ampules 12, shortly after punching of the ampules,

the waste strip in the form of the frame waste 14 is crushed by preumatic punching (not shown).

After the punching processes, ejector pins 108, the punch in the form of a punching device
36 with the punching blades, and the hold-down device 100 and support for the cycle advance move
up again and the next cycle can begin. For better accessibility in installation and maintenance a so-
called maintenance stroke can be executed in which the upper structure and therefore the adjustment
plate 62 are moved away toward the top. The ball screw 46 with the triggerable threaded spindle
allows very prompt feed processes and delivery of very high punching forces via the punching
device 36; this had not been achieved in this way to date with conventional means. So that the
punching device 36 does not collide with the lower die 24, there can be stops, detection sensors,

and/or monitoring electronics for the electric motor 48.



punchi ng device 36 does not collide with the | ower die 24, there can
be stops, detection sensors, and/or nonitoring electronics for the
electric notor 48. WD 2009/ 106219 PCT/ EP2009/00872 14 Cainms 1. A
separating device for separating individual container products (12)
froma frane assenblage (14) which consists of a plastic materi al,
particul arly polypropylene, with at |east one punchi ng device (36)
whi ch at W@26800/196219i al | y separates the contai ner productPCIZEP200/08872
the frame waste (14), characterized in that the punching device (36)
can be nmoved froman initial position ihto the punching position

al ong a punching axis (44) and vice versa by nmeans of a ball screw
(46) which can be driven by a drive unit, especially in the form of
an electric notor (48). 2. The separating device according to claim
1, characterized in that a danping systlem:fi42) prevents overl oadi ng
of the ball screw (46) in the punching process. 3. The separating
devi ce according to claim 2, characterized in that the danping system

72) h t . f '
Compr esoron shrenge R PRE 1Bl tatas PO EHBMA ptdul G0 B Srore
from the bal | assaniwsd @6) whith cbhestsefrapladticmoatetiali preticatatiy pdlypeppylene, | vaittnat
(72) oxt ends. BB ABERIETERCEVISE L1 i) gLy SEREE Bh CTE b eT R (12)
rol ler  spi ndkgm(R0¥aRE va;agtg i)ihg! %haﬁl%fe%c{iﬂ@at R }hndhidl 4B (38] QR Xloved

with the punching device (36).” 5. The separating device according to
cl ai m 4, charfemeniiztel fositioh atto theepusthips positien 410t6) a punching axis §48 egd vice versa

position of the punching,device,(36), strikes a,st 90) of 1he.guide
Date (805 anth FROECLaall FHATA R St FheRur h e ih s eIyl Wim of
one gui de col #@ledt@émotd (48fhe separating device according to one of

clains 1 to 5 characterized in that to adjust the punching plane of
t he punching device (36) an adjustnment neans (60) is used which has

an 2. The separating device according to claim 1, characterized in that a damping system (72)

prevents overloading of the ball screw (46) in the punching process.

3. The separating device according to claim 2, characterized in that the damping system (72)
has at Ieast one energy storage, preferably in the form of a compression spring (74) which

decoﬁples the punching device (36) from the ball screw (46).

4. The separating device accdrding to claim 3, characterized in that the energy storage of the
damping system (72) extends between a stop plate (76) which is connected to the ball roller
spindle (50) of the ball screw (46), and a guide plate (80) with the punching device (36).

5. The separating device according to claim 4, characterized in that the stop plate (76) in the
raised position of the punching device (36) strikes a stop (90) of the guide plate (80) and that
the guide plate (80) is guided along at least one guide colummn (94).

6. The separating device according to one of claims 1 to 5, characterized in that to adjust the

punching plane of the punching device (36) an adjustment means (60) is used which has an



WO 2009/ 106219 PCT/ EP2009/ 00872 15 adjustient plate (62) which can
be vertically adjusted by neans of at |east one adjustable colum
(58). 7. The separating device according to claim®6, characterized in
that the respective guide colum (94) of the guide plate (80)
extends through the adjustnent plate (62) and is at least partially
fixed on it, and that the respective adjustable colum (58) is

fart her wi@mgooorieaadhe punching axis (44) than the respdETHEB2ZHI0E72
colum (94). 8. The separating device according to claim6 or 7,
characterized in that the punching device (36) is at |east partially
enconpassed by a hol d-down device (100) which can be raised and

| onered by neans of at | east one working cylinder (102) which is
connected to the adjustnent plate (62). 9. The separating device
according to gdi@ief plahe2aahehicas te vertitdlBtadjseditgintbadovintdavi ae adjustable
(100) presses the franme assenbl age (10) with the container products
(12) for a putid#PRS)process against a die (24) which has recesses
for at least partially accommobdating the container products (12).

10. The separating device according to one of clainms 6 to 9,

char act et.i zedThesephating devideeccadingsd ol 6 plhataetefiBR) intthve e respeative guide

ej ector neans (104) which ejects container prodycts, (12 f e ..

assenbl age ( 1) URATH ofdiy shidedlaie (D) ﬁ}gﬂnqesﬁh]g’ﬂgh g\‘iﬁaﬁétﬁﬁ%ﬂﬁeﬁeé@(ﬁé‘%ﬁ at least
partially fixed on it, and that the respective adjustable column (58) is farther away from the
punching axis (44) than the respective guide column (94)}.

8. The separating device according to claim 6 or 7, characterized in that the punching device
(36) is at least partially encompassed by a hold-down device (100) which can be raised and
lowered by means of at least one working cylinder (102) which is connected to the

adjustment plate (62).

9. The separating device according to claim 8, characterized in that the hold-down device
(100) presses the frame assemblage (10) with the container products (12) for a punching
process against a die (24) which has recesses for at least partially accommodating the

container products (12).

10.  The separating device according to one of claims 6 to 9, characterized in that in the
adjustment plate (62) there is an ejector means (104) which ejects container products (12) of

the assemblage (10) which may have remained in the punching device (36).



