Apparatus for Conditioning Plastic Containers for Putting the Same Into Use The invention relates
to an apparatus for conditioning plastic containers for putting the same into use, specifically
containers, in particular ampules, which are molded to one another so as to form container blocks side
by side at parting lines, at which the containers can be separated from one another for use.
Processes and apparatus for manufacturing plastic container products are known in the prior art (DE
199 26 329 Al). In order to manufacture such products, a tube of plasticized plastic material, such as

polyethylene (%rﬁ%%\fggrgﬁylene, is extruded into a molding device. One end %&Qﬁ;&"@ﬁ}éﬁgﬁ%ﬁ?d by

heat-sealin&] €nd tube is expanded by generating a pneumatic préssure gra acting on
the tube and applied to the molding walls of the molding device, comprising two opposite individual
molding halves, to form the container. Then, in carrying out the bottelpack(r) process that is known in
this technical field, the respective plastic container is filled within the molding device under sterile
conditions by means of a suitable charging mandrel. After the charging mandrel has been removed,
the filled container is hermetically sealed and a specified head geometry is formed. For the purpose of
forming the actual plastic container, in \{yhi&? f!#]jtdoisrllat {a%?cr%% V\{ociln '(\)(Ii u@&rpold halves in the form
of molding jaws may be mov P8G5 SAcr 1érl’fﬂy,g orexample, ]ﬁyaraullc of électric drive means in
order to achieve a closing position and away intgggggéehg[ire{%gons from each other into one of their
opening positions. In order to achieve in this case very hlgﬁ ejection rates of container products, DE
103 23 335 Al describes a multi-

The invention relates to an apparatus for conditioning plastic containers for putting the
same into use, specifically containers, in particular ampules, which are molded to one another so as
to form container blocks side by side at parting lines, at which the containers can be separated from

one another for use.

Processes and apparatus for manufacturing plastic container products are known in the
prior art (DE 199 26 329 Al). In order to manufacture such products, a tube of plasticized plastic
material, such as polyethylene or polypropylene, is extruded into a molding device. One end of the
tube is closed by heat-sealing. The closed end tube is expanded by generating a pneumatic pressure
gradient acting on the tube and applied to the molding walls of the molding device, comprising two
opposite individual molding halves, to form the container. Then, in carrying out the bottelpack ®
process that is known in this technical field, the respective plastic container is filled within the
molding device under sterile conditions by means of a suitable charging mandrel. After the
charging mandrel has been removed, the filled container is hermetically sealed and a specified
head geometry is formed. For the purpose of forming the actual plastic container, in which fluid is
later stored, two individual mold halves in the form of molding jaws may be moved toward each
other by, for example, hydraulic or electric dn've means in order to achieve a closing position and
away in opposite directions from each other into one of their opening positions. In order to achieve

in this case very high ejection rates of container products, DE 103 23 335 Al describes a multi-



station arrangement, where the various molding steps are divided among different stations that are
arranged one after the other in an imaginary circle s as to form a type of carousel arrangement,
which. makes possible very high cycle frequencies for the plastic product to be ejected. In such
systems, these plastic products emerge along a production line in the form of a container chain, in
which a plurality of individual containers lie side by side next to one another. Further processing takes
place such that in the next phase of the praduction lings the geniainenbigoiidiorcanpuiensbeks e
puncheﬂ%ﬁ’?‘mﬁ%ﬁ%}{ffétner chain, in particular in the form o%?an ampule web Wi} a.pynghing device.
in eachgasetherblaikstexhibitamemibacataRdRidtal tBhtAiNErs %Hé%%?e stitable Tor sﬁpmg and
use. Frequently, each ampule: block comprises five-ampules thatareéornedted bysgaktingdines.

The arrﬁ%‘é’rﬁ‘éﬂ?eéfp&%ipa%n‘é? ', 5%Eig“fnwgié§§§n%u?es,jn blo?:}_ks! iiragtipal{gndmaqh\éa”r),taq%gy%n
terms of-pakagingand:shippingsHoweusar 2iftontraa{ HHE uSB o tHE individual containers or -
ampul.es is |ess user-friendly. Even if th ting.lines.inside thetblosksranacarefully configiifed and
with thirf wits? ﬂiﬂérg %é}r%gf?r% E%%%e‘“s%iﬁ%e%%%di%& even difficult, especially Jf it inyolyesa,relatively
stiff symﬁ@i&q;pla@ticdm&Iﬂﬁalﬁas@éﬁhé’%ﬁ%@ﬁﬁiﬁh%@ﬁ%ﬁ*fé?é}?ﬁaé@ of %Lg?i}ﬁlrépy”[éﬁe. o "Working on
this basis, embodiments of the inventiqn;se vide.an-apparafus thapuhakeb. itpgossiblectons
conditioﬂ"ﬁ“cBW&S? g%uosz%t%{é?rtlhweniﬁngdf%%ﬁié;ﬁ{c(gr%’giﬁr?érs or the ampules are easy and convepient to
separatedereise, st eameﬂerﬁbieté@s@xbf@iiﬁﬁalﬁ@éﬁﬁél}@éﬂﬁﬁ%‘?@ tHED gﬁiﬁ gxfiﬁés for bacﬁ kaging
and shipping purposes. .. Accordingo an aspect.of the-invention,there dsiprovidedarnapparatus for
conditioniHy plastié Edntainers %p%%ﬁ]gﬁgtﬁf gaﬁge ﬁto use, specifically containers, in particular
ampulesawhigh:@re molded to one another so as to form container blocks side by side at parting lines
at which the containers can be separated from one another for use, characterized in that there is a
pre-separation station into which the container blocks can be mo.ve@ "31 gopﬂvqy@gﬁtﬁ% and which
provides an ostillatingrknifesforsachiaigie FariG MRS THE béclitating Knives being coupled to a
common éirive__fgr an%t%qg?g (eke in.erger e prad ¢Q aprecsepanationrincisiontatthibeeislattphrting
line in eA¢HEHEE Slich that the cutting strokes of at least one oscillating knife.take place.in.a.sgguence
that is offsetindime: imrptition 1@$h§@uffiﬁ@d§¥?dk§§rb$ BIRLERE B &?6n§116utting"knife. N

conficured and with thin walls, the separating process i< laborious and even difficult, especially if
aur yihs ‘

it involves a relatively stiff synthetic plastic material, as is the case with contamers made ¢

polypropylene.

Working on this basis, embodiments of the invention seek o provide an apparatus
that makes it possible to condition containers such that the individual contalners or the
ampules are easy and convenient to separate for use, while, nevertheless, retamning a

. D b I oses.
secure coupling to the parting lines for packaging and shipping purp

: o 3l - H " M Ny - aratfig ety

According fo an aspect of the invention, there 1s provided an apparatus for

o . ey condainers. i

conditioning plastic containers for putting the samce into use, specifically containers,

i ther f tai ocks side
particular ampules, which are molded to one another so as to form container blo ks

by side at parting lines at which the containers can be separated from one another for use,

characterized in that there is a pre-separation station into which the container blocks

can be moved in conveying steps and which provides an oscillating knife for each of the

parting lines, the oscillating knives being coupled to a common drive for a cutting stroke

3 o 3

in order to produce & pre-separation incision at the relevant parting line in each case such
i 1 y " at ' scillatine knife take place in a sequence that 1s

that the cutting strokes of at least one oscil g p

offset in time in relation to the cutting strokes of at least one additional cutting knife.



WO 2009/077039PCT/EP2008/009265 Accordingly, an embodiment of the invention calls for a
pre-separation station into which the container blocks can be moved in conveying steps and which
‘provides for each of the parting lines of the blocks an oscillating knife, by means of which a
pre-separation incision is produced at the respective parting line. Depending on the strength properties
of the synthetic plastic material of the containers, the length of the pre-separation incision relative to
the entire length of the part that for packaging and shipping a secure cohesion is maintained owing to

the remaigino, dhggFespective parting line, yet the separating step is easy tQ carny, out dH&Qk‘% great
effort. Owing to the high cycle frequencies, which are conventional in efficiently operating container

production systems, the goal is to move as many containers as possible into the pre-separation station
in each conveying step. Therefore, this pre-separation station is designed such that there are a
correspondingly large number of oscillating knives that have to be driven for the cutting operation. In
light of the relatively rigid plastic material, this applies especially to polypropylene, the resulting

necessary high eulting,fore. and;ihe correspandingly, high, drive power that is necessary for fhe |
common drive of the p%éillating_ knives, the drive unit has {o be extreme yE e‘?ffc}féﬁ laﬁ‘f‘icicitfe‘md%s|gné’d
with an oIV hithY 8 ATaHE Tor stAInBN SpHek Froridrgdvambdribs paeinatiitykafes Biesks an _
execute theinekitingrstroke akthe samsdime.-loslight.of these ciicumstances,the &%B@!:@%?Qﬁ&?%d'”g

to an em?odiment of the invention is configured such that the osci!l’ati'ng knives are coupled to th
common "Bfive TRERELSFRCRAIHEY IRaPERece ity Stroked ake plaesna sbivanttthasishoffset in
time in relation to #ach-otherAtaQivendriveRewerthe resylting temporal Ioad distribution, that is
achieved in this way allows a higher number of oscillating knives lobe operated.
that for packagmg and shipping a secure cobesion 1s maintained owing to the remaining length of
the respective parting line, yet the separating step is casy to carry out without great effort. Owin gio
the high cycle frequencies, which are conventional in efficiently operating container production
systems, the goal is fo move as many containers as possible into the pre-separation station in each
conveying step. Therefore, this pre-separation station is designed such that there are a
correspondingly large number of oscillating knives that have to be driven for the cutting operation.
In light of the relatively rigid plastic material, this applies especially to polypropylenc, the resulting
necessary high cutiing force and the correspondingly high drive power that is necessary for the
comamon drive of the oscillating knives, the drive unit has 1o be extremely efficient and be designed
with an overly high demand for installation space, if a larger number of oscillating knives are to
execute their cutting stroke at the same time. In light of these circumstances, the apparatus
according to an embodiment of the invention is configured such that the oscillating knives are coupied to the common
drive in such a special way that the cutting strokes take place in a sequence that is offset in time
relation to each other. At a given drive power, the resulting temporal load distribution that is

achieved in this way allows a higher number of oscillating knives to be operated.

Accordingly, an especially advantageous embodiment provides that in order for the cutting u
stroke of the cutting edge of the oscillating knives to follow a circular path, the oscillating knives
can be arranged to be radially projecting on a common blade shaft, which is connected to a rotary
drive, and on which at least one oscillating knife is mounted so as to be offset relative to af least
one additional escillating knife by an angle of rotation for the time offset sequence of the cutting

strokes.



Accordingly, an especially advantageous embodiment provides that n order for the cutting stroke of the
cutting edge of the oscillating knives to follow a circular path, the oscillating knives can he arranged to
be radially projecting on a common blade shaft, which is connected to a rotary drive, and on which at
least one oscillating knife is mounted so as to be offset relative to at least one additional oscillating
knife by an angle of rotation for the time offset sequence of the cutting strokes. 4 If this
arrangement provides that in each conveying step more than one container block can be moved into

the pre-separ{it%;qp%gzé%tgi?%band, in so doing, each block that is to be providedgy&jrl%pgo%ggﬁ%raﬂon

incisions has scillating knives, then these oscillating knives can be oriente blade
shaft preferably such that the pre-separation incisions t@ke place simultaneously at more than one
block. In apparatus designed for high cycle frequencies in which three blocks with five ampules
each can be moved into the pre-separation station in each conveying step, it may be advantageous to
configure the arrangement such that the four oscillating knives of each of the groups are arranged on

the blade shaft sugh,that In the for oscillating kpives thathelong.to.we differentgreuns

perform the cutting stroke 5%%%@%% time. The result is not only an optimal time distribution of the
torque loacbomtivedivive thhaftc-benaorastadvantdgsowsdsargiensindasdribid sotohakeotdyd eiafthe
owing to the fa s ' ce is.intr | jalfiregtion tﬁ%ﬁ&i loWEN
advantage§a£sa%h%%%ﬁd%?h%%¥§%gc%%v€ﬁﬁ@d@%ﬁﬁg{%ﬁﬁﬁﬁ cﬁ%%e?{ﬁﬂg%ks romvgsn inpuet station
to the pre-sejratedion Statibdasitfrom Szibipradepat dio arstaaionime wdsenatyinglststion that is

used to rerg?%{&t%go%% i{}%!%"&%? Hlovided with pre-separation incisions. As a result, there is the

possibility of automating the operation of extruding the synthetic plastic material to the working step of
packaging by connecting the input station as a continuation of the production line directly downstream

from the F’“”Chi”%@é&%&%@&?&%&%@%&%&@&%%G%GIP&%EQ thscopainerStHpules I

this respect, the conveying device has preferably a guide track, along which can be moved a transport
slide that hesladrabrertor tdddoribsines-broaisitnaiaianinsadorirpaes step, it may be advantageous

to configure the arrangement such that the four oscillating knives of each of the groups are
arranged on the blade shaft such that in each case the four oscillating knives that belong to two
different groups perform the cutting stroke at the same time. The result is not only an optimal time
distribution of the torque load on the drive shaft, but also an advantageous bending moment load
on the drive shaft owing to the fact that the cutting force is introduced in the axial direction of the

shaft.

In advantageous embodiments, a conveying device can move the container blocks from an
input station to the pre-separation station and from said pre-separation station info a discharging
station that is used to remove the container blocks provided with pre-separation incisions. As a
result, there is the possibility of automating the operation of extruding the synthetic plastic material
to the working step of packaging by connecting the input station as a continuation of the
production line directly downstream from the punching device in which the container blocks are

puriched out of the container strip.

In this respect, the conveying device has preferably a guide track, along which can be

moved a transport slide that has a frame for the container blocks that are to be conveyed.



5'  Atthe same time, the arrangement can be configured such that the transport slide in the linearly
running guide track can be moved so as to shuttle back and forth between the input station and the
pre-separation station. Here, the pre-separation station can have a lifting device that can lift the
container blocks out of the transport slide into a separating position for the pre-separation incisions.
Hence, the transport slide is emptied for the return run into the input station and is thus ready for the
next conveying step. For the blocks provided with the pre-separation incisions, the conveying
device can have a conveying track for moving these blocks into the discharging station, from which the
precut contBhbF eSS e unloaded by means of, for example, an unloadi%gcggﬁ $/ 63
conveying direction extending transversely to the directjon of the conveying track. The invention is
explained in detail below in conjunction with one embodiment depicted in the drawings. FIG. 1shows a
highly simplified schematic drawing of a side view of one embodiment of

At the same time, the arrangement can be configured such that the transport slide in the
linearly running guide track can be moved so as to shuitle back and forth between the input station

and the pre-separation station.

Here, the pre-separation station can have a lifting device that can lift the container blocks
out of the transport slide into a separating position for the pre-separation incisions. Hence, the
transport slide is emptied for the return run into the input station and 15 thus ready for the next

conveying step.

For the blocks provided with the pre-separation incisions, the conveying device can have a
conveying track for moving these blocks into the discharging station, from which the precut
container biocks are unloaded by means of, for example, an unloading conveyor with a conveying

direction extending transversely to the direction of the conveying track.

The invention is explained in detail below in conjunction with one embodiment depicted in

the drawings.

FIG. 1 shows a highly simplified schematic drawing of a side view of one embodiment of

the apparatus according to the invention;

FIG. 2 shows likewise a highly simplified schematic drawing of a top view of the

embodiment depicted in FIG. 1;

FiG. 3 shows a sectional view, which is enlarged compared to FIGS. 1 and 2, along the

cutline II1 - I from FIG. 1, and



the apparatus according to the invention; P1G.2shows likewise a highly simplified schematic drawing of
a top view of the embodiment depicted in FIG. 1; FIG. 3shows a sectional view, which is enlarged
compared to FIGS. | and 2, along the cutline lii - 11l from FIG. 1, and WO
2009/077039PCT/EP2008/009265

WO 20069/077939 PCT/EP2008/009265

FIG. 4 shows a side view of an ampule block, which is approximately to scale, in the

finished state, but prior to a conditioning that is carried out for putting into use.

The embodiment of the apparatus according to the invention that is shown in the drawings
having an input station 1, a pre-separation station 3, and a discharging station 5. The input station 1
has the beginning of a conveying device, by means of which a transport slide 7 can be moved
along a [inear and horizontal guide track 8. This transport slide forms a frame 9 (see FIG. 2), which
can be used as a seat, which can hold the three ampule blocks 11 that lie side by side and comprise
five ampules 13 each, in order to move these ampule blocks into the pre-separation station 3 in the
direction of the arrow 15 from FIG. 1. FIG. 4 shows, in an individual representation, an ampule
block 11 with five individual ampules 13, which are molded to one another along their abutting

side edges at parting lines 17.

The illustrated embodiment of the apparatus constitutes a continuation of a container
production line, the apparatus following a punching device (not illustrated) that is connected
upstream from the input station 1 and the ampule blocks 11 being punched out of a so-called
ampule web in the same way as it is produced, for example, according to the bottelpack® system.
Coming from the punching device, the blocks 11 are placed, as indicated by the arrow 19 in FIG.
1, into the transport slide 7, located at the beginning of the guide track 8, so that there are three

blocks 11, lying side by side, in the frame 9.

After the transport slide 7 with the blocks 11 has been moved into the pre-separation station
3, the blocks 11 are lifted out of the frame 9 of the transport slide 7 and brought into their
separating position, as shown in FIG. 3, in order to produce the pre-separation incisions at the

parting lines 17. This step is carried out by means of a lifting device, which has lifting rails 21,



FIG. 4shows a side view of an ampule block, which is approximately to scale, in the finished state, but
prior to a conditioning that is carried out for putting into use. The embodiment of the apparatus
according to the invention that is shown in the drawings having an input station 1, a pre-separation
station 3, and a discharging station 5. The input station 1 has the beginning of a conveying device, by
means of which a transport slide 7 can be moved along a linear and horizontal guide track 8. This
transport slide forms a frame 9 (see FIG. 2), which can be used as a seat, which can hold the three
ampule blocks 11 that lie side by side and comprise five ampules 13 each, in order to move these
ampule blo?kS ¢ A $#&-separation station 3 in the direction of the arrow ¥§FER2IE0P29E . 4
shows, in an individual representation, an ampule block 11 with five individual ampules 13, which are
molded to one another along their abutting side edges at parting lines 17. The illustrated
embodiment of the apparatus constitutes a continuation of a container production line, the apparatus
following a punching device (not illustrated) that is connected upstream from the input station | and the

ampule blocks |I being punched out of a so-called ampule web in the same way as it is produced, for
example, a'\e’é&%ﬁ@ﬁ%a{ﬁ% ke )Oﬁﬁ?e?ﬁ?r@%?ﬁqmg@fﬁﬁm%#@wh&%l&e@vi%éPﬁ%%ﬁhédﬁ;fc fi%ke
placed, as ingligate i ihBeciseand SrRdmGlii-intodhiertranspor slidesr] lecatetiial thesbeginuingsof the

guide track 8, so that there are three blocks 11, lying side by side, in the frame 9. After the
transport STl bR Pﬁ%&iﬁ%& d ﬁ%@ﬁ%&sp‘?*g@g@%‘%ﬁéﬁl Fation’sS %ﬂ%ﬂbﬂaﬂi& 11 are

lifted out obtliekiramerd iohdhentramspepshidey Hasid drenghisintediieiiseparatingspositiancastsiaown in

FIG. 3, n order o podute the pre:ssparaton indsions &L e RaIPg Ines A7, TS g i aisd g

order to receive three more ampule blocks 11 for the next conveying step.

In order to produce the pre-separation incisions at the blocks 11 located in the separating
position, the pre-separation station 3 has a number of oscillation knives 27 that matches the number
of parting lines 17. In the drawing only some of the oscillating knives 27, depicted in FIG. 3, are
marked with reference numerals. Each oscillating knife 27 has a cutting edge 29 (not all of which
are numbered) that 18 moved on a circular path for the pre-separation incision in that the oscillating
knife 27 performs a swiveling motion. For this purpose, the oscillating knives 27 are mounted on a
common drive shaft 31 that may be rotated by means of a drive unit 33. In the example under
discussion, this drive unit is a rack and pirdon drive, where the rack 35 is moved back and forth by
hydraulic, pneumatic, or electric means and drives the shaft 31 via a pinion and a freewheeling

coupling 37 (FIG. 2).

In the present example, where three blocks 11 with five ampules 13 each are brought
simultaneously into the separating position in the pre-separation station 3 and thus twelve
oscillating knives 27 are mounted on the shaft 31, a simultaneously ensuing pre-separation incision
at all of the parting lines 27 would result in a very high demand for driving power for the drive
shaft 31, especially if the ampules 13 are made of a synthetic plastic material that is relatively rigid,
as, for example, in the case of polypropylene. In order to remedy this problem, the arrangement of
the invention 1s configured such that the oscillating knives 27 are mounted on the drive shaft 31 in
a specific arrangement, that is, such that the cutting edges 29 of some of the knives 27 are offset in

relation to the cutting edges 29 of the other knives 27 on the shaft 31 by an angle of rotation. In the



7 which lie against the underside of the ampules 13 starting from the open end 23 of the slide 7 and
via openings in the bottom on said slide, in order to lift the blocks 11 out of the frame 9. For this
purpose, the rails 21 can be moved vertically by means of a lifting cylinder 25. As soon as the blocks ii
are lifted into the separating position and, as a result, the transport slide 7 is emptied, said transport
slide is moved back again into the input station 1 from the pre-separation station 3, in order to receive
three more ampule blocks 11 for the next conveying step. In order to produce the pre-separation
incisions at the blocks 11 located in the separating position, the pre-separation station 3 has a number
of oscillatiof ki S79&t matches the number of parting lines 17 In the drBWAERAMBANTE B the
oscillating knives 27, depicted in FIG. 3, are marked with reference numerals. Each oscillating knife 27
has a cutting edge 29 (not all of which are numbered) that is moved on a circular path for the
pre-separation incision in that the oscillating knife 27 performs a swiveling motion. For this purpose,
the oscillating knives 27 are mounted on a common drive shaft 31 that may be rotated by means of a

drive unit 33. In the example ungder. discussiop, this driye unit is a rack and pinion drive, where the rack
P DR AL o LAREHEAER & e UG S e SEVHS o

35 is moved DAcK 2Ad TS
pinion and H fieewtheelingeaupling37 4F)&3,2d 45 (Fidhe presen; examplewbenetwmeddiorls dd
with five a s 13 each are brought simultaneoysly into the separating position in the
pre-separgwi;"#%fgtior? g%eﬁ%a %hoﬁ%oﬁiggﬁlé%géﬁdﬁﬁéi% %ﬁgié?é%?o%ﬁﬂéwﬁ‘fﬁ%d%ﬁl%%uﬂy by
simultanedisslyceniaying gre2se patationlinajsibe latiatsofthé partineline s 0pouldiressifinanvene:high
demand for driving power for the drive shaft 31, especially if the ampules 13 are made of a synthetic

plastic material that is relatively rigid, as, for example, in the case of polypropylene. In order to remedy
this problem, the arrangemient of BieSnventonsizcenfiguiedisughithat tihe oscillating kniesdd:aiel

mounted on thte drive hat 3lina cific arrangement, that is, ¢ chaﬁﬁ?at the cutting edges @%eof
some of th%ol%lnll%ssCf?%?e%?%&ﬁ%@&ﬁ;ﬁéé%ﬁo@%e A ga“é%gggef%%gf a5t %‘ﬁ%& ?F?go% YShaft
31 by an athgleaoferotativatidn, tshapparaflis atcdiding thotie dnventiatipthevkeives2%aretamanged, as
a unction o 16 1ep Biocks L1, (N0 ies droups orknves 41,43, and 48 (FIGS, 1.and 2) pach
group comprising fourkaves 27 Hers. the SHEnttST o thavehiH 4y L St Rt cut is
produced shafiiBdneously by four cutting edges 29, thus involving the knives 27 of two different groups
41,43 45 in each case.
FIG. 3 shows that when the shaft 31 rotates counter-clockwise, the cutting edges 29 are

moved on a eircular path and that, in so doing, the ends of the cutting edges 29 that lie radially the

furthest on the outside move over most of the length of the ampules 13, but the radially outermost

ends of the cutting edges 29 emerge from the ampule parting line 17 before the entire parting line

17 is severed. In other words, the radial length of the cutting edges 29 relative to the axis of

rotation 31 and the position of the ampules 13 in the separating position define the length of the

pre-separation incision, which is chosen in each case such that the ampules 13 are still adequately

connected in the pre-cut blocks 11, a feature that is practical for packaging and shipping, and vet

effortless separation of the ampules 13 is possible for putting them into use.

Adter the transport slide 7, which has been emptied by lifting out the blocks 11, is moved
back again to the input station 1 and the lifting device releases the pre-cut blocks 11 by recessing
downwards the lifting rails 21, the pre-cut blocks 11 reach a conveying track 47 by means of which
they travel to the discharging station 5 in the direction of the arrow 49 of FIG. 1. For the final |

unloading of the pre-cut blocks 11 for packaging and shipping, the dischérging station 5 has an



A comparison of FIGS. 1 and 2 shows that for this purpose the distribution of the rotational positions
can be chosen such that the two center knives 27 of the adjacent groups 41 and 43 have the same
orientation, as shown in FIG. 1. FIG. 2 shows a distribution, where the two external knives 27 of group
41 and the two internal knives of group 45 have the same orientation on the shaft 31. FIG. 3 shows
that when the shaft 31 rotates counter-clockwise, the cutting edges 29 are moved on a circular path
and that, in so doing, the ends of the cutting edges 29 that lie radially the furthest on the outside move
over most of the length of the ampules 13, but the radially outermost ends of the cutting edges 29
emerge frorn 8% mégparting line 17 before the entire parting line 17 is s%gg{g‘gfzﬁg?%ﬂqg%ﬁords, the
radial length of the cutting edges 29 relative to the axis, of rotation 31 and the position of the ampules
13 in the separating position define the length of the pre-separation incision, which is chosen in each
case such that the ampules 13 are still adequately connected in the pre-cut blocks 11, a feature that is
practical for packaging and shipping, and yet effortless separation of the ampules 13 is possible for
puting (NS0 55, AfTE] D5 1R0SRL Side. 7y whie e been emplie by, lfing gy the blacks
11, is move %ac again to the’input station P’and tﬁe |ﬁ|nd’/ evice releases the pre-cut blocks 11 by
recessing dowrwagdbrtivg diftingeralls 2t anhecpraciot thlodkeclivrehdhe awomyeyirigtiadk. 47 by means of
which they travel to the discharging station 5 in the direction of the arrow 49 of FIG. I. For the final
unloading of the pre-cut blocks 11 for packaging and shipping, the discharging station 5 has an 9
unloading conveyor 51, which unloads, as indicated by the arrow 53, the blocks 11 with a conveying
direction extending transversely to the direction of the conveying track 47.



10 Patent Claims An apparatus for conditioning plastic containers for putting the same into use, _
specifically containers, in particular ampules, which are molded to one another so as to form container
blocks side by side at parting lines at which the containers can be separated from one another for use,
characterized in that there is a pre-separation station into which the container blocks can be mo_ved in
conveying steps and which provides an oscillating knife for each of the parting lines, the oscillgtlng
knives being coupled to a common drive for cutting‘ stroke in order to produce a pre-separation
incision at the relevant parting line in each C358.5Y gg}ﬁtsthe cutting stqkes of at least one oscillating
knife take place in a sequence that is offset in time In relation to the cutting stokes of at least one
additional cutting knife. 2.The apparatus, according to claim I, characterized in that in order for the

cutting stroke af the cuktingadar efbeaasiiatpalkaives il A slicylannatl,ihe gscllating knives

are arranged radially projecting on a common blade shaft, which is connected to a rotarysgf.i\./e, and on
which at least one osfatHG Knife1E¥H6tntdY B8THE WS haBIYs reldlive watteddtdbrie additional

oscillating knife by anuengle of mtatiga-fortheatipenfiset sagusngeofthe GUHltiNg.stroke,Ihe
apparatus, accordingﬂ_to claim | or 2, characterized in that in each conveying Step more than one

container block can BEnTSU&L it FHE tﬁﬁ'é‘%’éﬁé?ﬁti%ﬂ‘%t%ﬂ%ﬁ'gﬁhﬁhgﬁé’ééh%Wﬁﬁﬁ%{téﬂbe provided
with the pre-separatisimindisieris hasasgpatipiaf @Es@i’ﬂﬁﬂﬂ&yhﬂh&@l&mﬁ@@&ﬂ%ﬁ%@?&cﬂﬁt'ﬂi@ knives are
[ - tion incjsions take place simultaneously at more

oriented on the blad%nsor‘!%g i Egn%he%ﬁég%t%? z?necp %’iﬁch pmwges an Gsciiigting knife for each of
than one block.

the parting lines, the oscillating knives being coupled to a common drive for

cutting a stroke in order to produce a pre-separation incision at the relevant

parting line in each case such that the cutting stokes of at least one oscillatin g

knife take place in a sequence that is offset in time in relation to the cutting

stokes of at least one additional cutting knife.

2. The apparatus, according to claim 1, characterized in that in order for the
cutting stroke of the cutting edge of the oscillating knives to follow a circular
path, the oscillating knives are arranged radially projecting on a common
blade shaft, which is connected to a rotary drive, and on which at least one
oscillating knife is mounted so as to be offset relative to at least one additional
oscillating knife by an angle of rotation for the time offset sequence of the

cutting stroke.

Lad

The apparatus, according to claim | or 2, characterized in that in each
conveying step more than one container block can be moved into the pre-
separation station and that each block that is to be provided with the pre-
separation incisions has a group of oscillating knives, and that these
oscillating knives are oriented on the blade shaft such that the pre-separation

incisions take place simultaneously at more than one block.



4. The apparatus, according to claim 3, characterized in that three blocks with five ampules each can
be moved into the pre-separation station in each conveying step, and that the four oscillating knives of
each of three groups are arranged on the blade shaft such that in each case the four oscillating knives
that belong to two different groups perform the cutting stroke at the same time. 5. The apparatus,
according to claim 4, characterized in that the conveying device can move the container blocks from
an input station to the pre-separation station and frbim said pre-separation station into a discharging
station that is used to remove the container blocks provided with pre-separation incisions. 6. The
apparatus, according to claim 5, characterized in that the conveying device has a guide track, along
which can be rfloved a keatigportistideaprsiteasoactrams. fohthe eontainenblocks theibake toilae conveyed

into the pre-separationatafiap. és TherARRAralus, ASEOTHINg fQ Glaim 8, characterized in that the
transport slide in the linearly running guide track can be moved so as to shuttle back And'Srth

between the input statiSiy arBa s Hrad dprdrdhustatioia® The wppdrasp Atoording e etaim 7,

characterized in that the.predseparatisistationsias adifing devicethat fap lit g container blocks out

of the transport slide iplto g ?eparating position for the pre-separation incisions.
that belong to two different groups perform the cutting stroke at the same

fime.

5. The apparatus, according to claim 4, characterized in that the conveying
device can move the container blocks from an input station to the pre-
separation station and from said pre-separation station into a discharging
station that is used to remove the container blocks provided with pre-

separation incisions.

6. The apparatus, according to claim 5, characterized in that the conveying
device has a guide track, along which can be moved a transport slide that has a
frame for the container blocks that are to be conveyed into the pre-separation

station.

7. The apparatus, according to claim 6, characterized in that the transpoit slide in
the linearly running guide track can be moved so as to shuttle back and forth

between the input station and the pre-separation station.

8. The apparatus, according to claim 7, characterized in that the pre-separation
station has a lifting device that can lift the container blocks out of the transport

slide into a separating position for the pre-separation incisions.



12 9. The apparatus, according to claim 8, characterized in that the con\_/eyir_lg de\_/ice has a conveying
track for moving the blocks, which are provided with the pre-separation Incisions, |r_1to the (_jlschargmg
station. 10. The apparatus, according to claim 9, characterized in that the.dlschargl'ng station _has an
unloading conveyor, which discharges the container blocks with a conveying direction extending

transversely to the direction of the conveying track.
12

9. The apparatus, according to claim 8, characterized in that the conveying
device has a conveying track for moving the blacks, which are provided with

the pre-separation incisions, into the discharging station.

10. The apparatus, according to claim 9, characterized in that the discharging
station has an unloading conveyor, which discharges the container blocks with
a conveying direction extending transversely to the direction of the conveying

track.



