23413 APPARATUS FOR DEEP DRAW NG A THERMOPLASTI C FO L
The invention relates to an apparatus for deep draw ng
a thernoplastic foil, having an upper tool and a
| ower tool that are novable relative to each other
and to a foil plane extendi ng between them Such an
apparatus is known fromEP 1,297,943 where the | ower
234381 can be noved by a first actuator. An upper too
is provided with an extender on a rod that is nounted
on another actuator. Finally, there is in the upper
tool a separate seal piston that also has its own
actuator. Wth this apparatus the foil extending
bet ween the upper tool and the |ower tool is first
gri pped by noving the |lower tool and then is stretched
by advance of the extender, and finally is given its
final shape BYFARBFERETAR D§$Ptﬂﬂ§W§§aIA;mHERMOPLiBT&c FOIL
nunerous independent drives conplicates this
apparatus and nekes it expensive and cost inefficient.
It is an obj¥t iBYertien; redateisobe tan pPp¥idesaor deep drawlng a

appateainblﬁla.ﬂfn.ct b&i DO oS £L SGT LPS. re.in spit
ruct| on lggﬁe |sp§ssﬁé’gg X@?a lower ool that are

qua 't a%‘ | veef ﬁ?’ %S AR diFhgiiafad yrodef Geilapilane witehlieng
f(nﬂetweeﬂjﬁhéﬁhls object is achieved according to the
invention in an ,apparatus of the above-described

type wherein the upper tool is formed by a base

pl ate, a pulochhprakepitaed o8 kdwwmbasen ﬁ!pa&ezg‘ﬂ'b% &ere the

holyds;dp I nmoyabl e eIa jve to the punch plafe
and for#éb QL.!? be move %:Lrst actuator. An upper tool is

provided with an extender on a rod that is mounted on another

actuator. Finally, there is in the upper toocl a separate seal

piston that also has its own actuator. With this apparatus the

fo:Ll extending between the upper tool and the lower tool is first

gripped by moving the lower tool and then is stretched by advance

of the extender, and finally is given its final shape by movement

of the seal piston. The numerous independent drives complicates

this apparatus and makes it expensive and cost inefficient

It is an object of the invention to pProvide an apparatus

of the above-described type where in spite of simple construction

one is assured of a qualitatively uniform high~quality deformation
of the foil.



with a hole through which engages a punch of the punch
plate. This system has the advantage that a separate
punch drive is not needed, since the punch plate
noves together with the upper tool because it forns
, part of the upper tool. Preferably according to the
2#q¥enti on a franme has an upper transverse beam ,
ordi ng the upper tool and a | ower transverse beam
hol ding the [ ower tool and a drive for noving the
upper beam It is worth noting that an apparatus
according to the invention as a rule is used as a
shaper of arhheeBPshapk Ngns | ich as a rule a
theﬁrpggg‘_!lglsét ig synthetic-r e#ﬁéc}egh %ﬂ:gpg%l,ctc’f ﬁ‘? égyention in an
- seal'8d, and®* cUt TR Israrireflsrrevbstraim phaekpped NRol is
dr ifipgmed biyhe ksisapslates 4 yphalphyed $8Hed QnPYE

Lhe a,
UPREho DL, A ir repare the plastic P&TT Btgke. and
shapi ng by a[b?é‘é%i“rﬁ’é'aug{e e ARt dha Rragh Rliake eandafickmed
t h& R Feifigheersthabictpkagayeand Hubeh RN eke RLELE plate.

relative torhisheydtahdso | d eformthe plastic
fOiiL'no\N]gnecle%: gj:o er andwT %\?g%'?%égn%' 242 TPBARR BEngly drive

vertical T8 et Putfleplats mprrs tharttheerwith the upper
adFapt dgeatdratitiftorns PRESodlche agheVi@oyery accurate
posi ti oni ng.,apg. uratel ide the parts. In

addi tion to the a%%gsgsﬁcﬁr#”tggg%ft%’?aﬂvﬁﬁtfﬂ’e a| frame bamam

st g??%n&r?}smﬁsadbﬁﬁ%f}@im tharbpgerenbl tda Lok b@l‘.%.%verse

| sberpy ablEinbotiy Q¥R tbbe hai | LEPme gticking to the

| owgyr igo‘gc!rtgnzg tgnl y bring the uppgérnfa%dmﬁv(’)'v\%r OOFReT beam.

i nto engagenen APt aEH ABPREAHIF | dRgordings hapibaginvention as
OpBrALF OIf 1223418 Banee othe (HBEILIAbAE sk ScSLEN Bl en ae 4

Ceriledk | $hekRofiR8tPASGntnetic-rasin ie shaped, filled

cut into individual blister packs.

+ Sealed, and
The drive of the shaper, is
typically used to move the upper beam and to first Prepare the
Plastic foil foxr shaping by arresting it with the hold-down plate
and then shifting the base rlate and the punch Plate relative to

the hold-down plate to deform the plastic foil. When the upper and

lower beams are connected by vertical frame elements, there is the
further advantage that it is possible achieve very accurate
Positiconing and accurately guide the parts. In addition to the
possibility of making the lower beam stationary, in a Preferred
embodiment the lower beam is movable to prevent the foil from
sticking to the lower tool and only bring the upper and lower tools

into engagement with the foil during the shaping operation



plate, thermal expansion is Possible fromthe center

out and the punchplate is accurately Positioned even
when as a result of the different treatnent

tenperatures required by the different types of foils

it is heated nore Or less. To this and it is

ref erabl e when a gui de between the base plate and

punch pl ate conprises pins engaged in slots and

preferably the guide slots are on the punch plate and
the pins are on the base plate at the outer edges

thereof so that nmaxi mum possi bl e novenent is

possi bl e. Fug rmr carding to the invention

t hermal |y %ﬁgﬂelea‘ﬁqug n%ngga%é‘gep?satség“ﬁfrde"?ﬂ‘ﬁﬁlaedn the base
bet Mt t He Bak e prasienainl poshidlouncin phalc@nsér LB ne
heatunal fatiehes REBEILtRIALS 6D S plate i s not

heacg_ih <850, accor daﬁcgg3 V\/I“t@oﬁgg %aerntrcelﬂ 8F F E8Fthteof the
of the Invention —a EEBPHE e FraettednbY ShprdibirdachtOBypas of

t hEFHSF ditddwrhqpltad enarhair 36EYES rol@hiGOMd Ok 48 orerar

t enPeLddd e rfont - do | afe i ndependent ?y g able when
t he gunch _pltateg, JElrzeoliktg %gtpqta #’; #gi ILJ'“? surdbPiet ermrishe pins
defBFAETT SR Ste&fpricarteterrhly [tbe regitonsothalreab€ Q! punch
beirdgtshagethe SiRE@rbng 0Ol | i s novabl e
relsgt Vg Lo.dhe . ungg gl at e, ggf efinTa‘ge%h%o°6:1t8ﬁte"ﬁ8§e“-here°f
with a loop 1S confneetedoreerficitsaneidieon to

conpensat e Fupthpowrt| arcelniyges . thel hneos03nce Whth a

pr ehSiv-ene ol sohnyention the I ower tHol
i s forned is@ a cﬁ?%@%f&%% V\Av%%e'ic%?/'f'iefﬁs'fhe b#RP phete and

i's
puﬁ%?] ESPat A5 Sonthit 29 katihe ofutichesn@oplesHeRditig.
t oplatizeig anatt h@sedl a1dohi S manner with a singl e shaping

cycle it is, possible to formany desired array of
blisters i nnt ﬁ e° Siil'llc’e ffhigl a particular feature of the invention

a coolant connection is provided on the hold-down Plate that serves

to control the temperature of the hold-down plate independently of

the punch plate, so that the foil is cooled below the deformation

temperature in the regions that are tiot being shaped. Since the

a flexible
coolant hose with a loop is connected to the connhection to

hold-down plate is movable relative to the punch prlate
r

compensate for pesition changes,

In accordance with a pPreferred embodiment of the
;nvention the lower tool is formed as a cavity plate with cavities,
and the punch plate has an array of the punches corresponding to
the cavities. 1In this manner with a single shaping cycle it is

possible to form any desired array of blisters in the foil, the
r



3 23413 format bei ng changeable by swtching the
chanber plate, punch plate, and hol d-down plate
wi t hout affecting the positioning accuracy since this
is a function of mounting on the upper and | ower
beanms and their nounting on the shaper frane. One of
t he hol d-down plate or punch plate is provided with a
23443| engageable with the other plate allow ng the fail
to be preshaped by the punch plate and then given its
final shape by pressurization of the chanber defined
within the seal between the punch plate and the
hol gs.dQ t ver mal | _chanber is wused,
the pr e\ség%e?!nga%ag agbgﬁ s€¥ F%‘c’lngduﬁ Frrmbes Rliste amyant
of PIBFEssi belslydmeuphnte Adtordti AgFdcniidiant BPLRRELHn)t
| S ddsbbhgy siecORENAeda tRALes B RUAGH, P 2L 6,1 s made

of a heq%eagonducti ng material, In  particalarea"FRerafnd
bl'y

prefrarsa 2 WA ARTHT TAR LAY ™t Hom sheperfearsd.osel y
described iond be € hord-Agwn WikBe Il SELRMAC .
enbgqgr@@gafmgggéﬁlteh“e.tg‘r W ng ?Aher ei n: IIJCE% {'pﬁjgo‘éldecl
front view of an: apparatus acCorHi Byt alHwing nkhen€ein to be
at FFRERAPRArRY he apuakhpilage carel eherFGren? iks Mni Qlabd ke

Fl GressudlitbciciCot RRET ciabfe) QB oo Satfgaging the
follyoflG. 3.5 8 view | i ke FI G Jlgg\/lhtlﬁ E%e%ﬁﬁ’g@ret’ﬁ%eé‘mthe
advanced =10 K0P Ere Platere Wopd & W@ sualilschamber is
peksgtctthe errek eyrigh tidie caP PRl ef R Led with a small amount of

pPressurizing medium.

According to the invention it is further recommended that
the punch plate is made of a heat conducting material, in
particular a metal, pPreferably aluminum.

The invention is more closely described in the following
with reference to the embodiment shown in the drawing wherein:

FIG. 1 is a front view of an apparatus according to the

invention at the start of a shaping cyecle;

FIG. 2 is a view like FIG. 1 with the upper and lower
tools engaging the foil;

FIG. 3 is a view like FIG. 1 with the upper beam advanced

to make blisters in the foil;

FIG. 4 is a perspective view of the upper tool:;

FIG. 5 is a perspective view of the insulated lower hold-

down plate of the upper tool;



FIG 5 is a perspective view of the insulated l.ower

hol d- down plate of the upper tool; 4 23413 FIG 6. 1s
a perspective view of the insulated punch plate of
the upper tool; FIG 7 is a section through the upper
tool of FIG 4 in pushed-together condition; FIG 8
is atop vie of the punch plate with the guide pins
234f3 t he base plate engaged in their guides; FIG 9 is a
schematic representation of the connection fornmed by
two hose | oops between the hol d-down plate and the
base plate; FIG 10 is a schematic representation of
t he connection _of the cool ant hose between the

hol d- down pT '8t e® afd 2 (RRF=PESE Y6l ttaw ofiithe dmsulated punch plate
- t opfueher eppensodE; hose guide; FIG 11 is a schematic

representatiaon of. the static seal between the
hol d- down !ILIgt ePand t tt pUhCRERIH Ehe FRBeF|teol 19f FEGq 4 in

V|€V\Fﬂqdk§°qilteerlcpnéhmmnng a dynam c seal between the
punch pl at erzandg t;he, hql,d; rrmsha in )
9% NabCTPY8, Bl blincn REATD MR Mieruae

|ne Serye for the packagi ng hBas T
ofp r?p? e baTe platy shpagest %rthlehe duikesin a foil 1,
to which emdebld stes scRemitl of igrRdedvacifie offOLILe CQI;,?E tion

fikdedaWd RuotilPioduct in a downstreamfille
then I n aJ S 3 TPt {ﬁ ergsthnSYr B3P H’éat"- 'and the base

f R¥2travel direction are sealed by a cover foil.

FIG. 10 is a schematic representation of the connection
of the cooclant hose between the hold-down Plate and the base plate
with a torque-responsive hose quide;

FIG. 11 is a schematic representation of the static seal
between the hold-down plate and the punch platé; and

FIG. 12 is a view like FIG. 11 showing a dynamic seal
between the punch plate and the hold-down platé.

Thermoshaping machines serve for the backaging of
measured numbers of capsules, prills, tablets, or the like in a foil
1, to which end blisters 2 are formed in the foil, are filled with
the product in a downstream filler, and then in a sealer further
downstream in the foil-travel direction are sealed by a cover foil.

Then a downstream stamper separates the filled and sealed blister
packs from one another. An important rart of such a thermoshaping
machine is a shaper with an apparatus 3 for deep drawing the

thermoplastic foil, having an upper tool 4 and a lower toel 5 that



Then a downstream st anper separates the filled and
sealed blister packs fromone another. An inportant:
part of' such a thernbshaping nachine is a shaper
with an apparatus 3 for deep drawi ng the
t hernopl astic foil, having an upper tool 4 and a | ower
tool 5 that - 5 23413 are novable relative to each
23fther and to a foil plane 6 between them As shown in
FIGS. 1 to 3, the upper tool 4 is nounted on an upper
transverse beam 7 and the |ower tool 5 on a | ower
transverse beam 8, the upper beam 7 and | awer beam 8

bei t erti frame el enents 9. The
up;%‘? FAAREELA e UE sk “Tidiaf 54 5P & HOYLPIbge & batwen

edhert i P& ehavpetn miem detoim the upher s mﬂ;@ed on an

Upn@f, # @@hndvdrie GRUIRN S ate 10 punch
gtF o 11 fixed ont htig‘g‘sgfep 3‘?% %6& ang® & PTBV‘?f Foapsverse

| aTE" 12 oY SBPEF bear ot mpe kowet theapudidieipg a:toené:ﬂ:eanﬂy
f oreEticalt fradehalemedds tohr omghuppd £hud RE, QY QRQ loﬂﬁmr Seam 8

11, lea one _punch 13. The
pl atggg%%g?sﬁgdnggsep SHE %\Y CBE‘HU‘C{F?HQ‘ frhe éihPEP‘DShaPer The

pr EFRATAPOL 4afis mongmsedndf @ahagre pheed ad, ap pﬁ%late i1

bt be adte A t 15
an gfncey?% gﬂﬁzﬁéﬁ?@eﬂ@ga SR alﬁ{'% 1 Hevihise

pl a?ﬁtiﬁe % the PUppRP f07and Eormednyith @cbssaauy ﬂ&ough
proviicietidh puagpprataial 3eﬁ@abbs arthhead BLescabl 6,49, f

ans&l-ac [ ater, instead a rigi
rb piﬁu%Hst% %:l[ ?é ﬁ%&t vveen%f" iy %Bfi‘éFtdBWﬁ’t%rlarmably
rFel"ﬂﬁﬁ‘t"h Brat@niie hepted aarshowpashenptiatesy by {;}EA eanable

6)h€a|ﬁaf 1 entiresed lddlﬁsugﬂldengh ; t
R 09 Oyt e 8956 Bl At e. 10 The Bunch atet Y £F Hikea 2y

to the upper beam 7, it 15 not necessary to

provide the apparatus 3 with a flexible cable to feed an electric
resistance heater, instead a rigid cable anﬁ plug suffice.

Between the hold-down plate 12 and the punch blate 11
there are spacer plates 16 (FIG. 6) that are thermally insulating
in order to reduce heating of the base plate 10. The punch plate
11 is fixed centrally at 19 to the base plate 10 and thus is very
accurately positioned in the machine frame via the base plate 10
and the upper beam. Such mounting allows the punch plate 11 to
thermally expand out from the center (FIG. 8), to which end pins 18
engaged in respective guide slots 17 are provided for guiding.

FIGS. 6 and 7 show that the guide slots 17 are in the punch plate



2344p

11 is fixed centrally at 19 to the base plate 10 and
thus is very accurately positioned in the machine
frame via the base plate 10 and the upper beam Such
nmounting allows the punch plate 11 to thermally
expand out fromthe center (FIG 8), to which end pins
18 engaged in respective guide slots 17 are provi ded
guiding. FIGS. 6 and 7 show that the guide slots
17 are in the punch plate 6 23413 11 and the guide
pins IS are on the base plate 10 at the outer edges
thereof. A cool ant connection 26 (FIG 5) is nounted

on ihanholyl LEQN nd.,a flexibl e cool ant hose
20 forni ng ag?ooppgll‘lsaitlg ;%eoﬁnec Fed ToPthe dBredhe grnter

26 §97°5r H&5¥°P6 conpensate for the relative novenment of

t he hol d- domneqeliahe cbanddtd ok s hase Lrdloeeq Fl GO

9 apd, ascréo%t\/\g alfher,nat Ve hgslzéargéiggﬁ%nﬁe& °}rige hold-
(FIG ]}%) W Th BENYITAG Tt FeleBbihose HbSerpmoandidoperl is
ot IFOPN¢FYed. td GhewkdrnectinnSLé Mg oddie kORIl AllreDed,S the

f orgede A% Roflhi Yo _Juth a rray of cavities
23 and. the Bun%htplfgtkgé -?'fgﬁa%\ﬁwﬁr?laar@?a% &f"ylpﬂ’ﬁ’ch%’se Piste 10.

cor FE&PordPY Hoshave teawltprmt2ee dnde engagidignts) Qug(rre,

r eSpeeittyBendiahess e i dboi b RELI-QOW, RLAL S, 12. FILG. 5
shqus.{hat the face of the hol d-down pl a?e&flfr {ljl:ﬁgne ) with
toward the punch plate 11 has a seal 24 and a pressure

line 25 opfssléwerotedie schambesedlati Dedviiy Rifed BS witn an
seakrad/ obetnger.d B8 a@gﬁ%a%gg %1%%3 gnd, t he hol d- down

h
plate 12 so that in the as an array of punches
corresponding to the cavities 23 and engaging through respective

holes 14 in the hold-down plate 12.

FIG. 5 shows that the face of the hold-down plate 12
turned toward the punch plate 11 has a seal 24 and a p?essure line
25 opens into the chamber defined within the seal 24 between the
punch plate 11 and the hold-down Plate 12 so that in the FIG. 3
position it is possibie once the preshaping of the foil 1 has been
done by the punches 13 to effect the final shaping by
Pressurization. To this end it is significant that the chamber be
of limited volume so it can be pressurized rapidly. FIG. 5 shows a
s#atic seal between the punch Plate 11 and the hold-down plate as
also illustrated in FIG. 11. It is also pessible to effect the

sealing dynamically as shown in FIG. 12 with a wear-resistant seal
24, |



position it is possible once the preshaping of the
foil 1 has been done by the punches 13 to effect the
final shaping by pressurization. To this end it is
significant that the chanber be of limted volune so
it can be pressurized rapidly. FIG 5 shows a static
seal between the punch plate Il, and the hol d- down
23flAte as also illustrated in FIG 11. It is also
possible to effect the sealing dynam cally as shown
in FIG 12 with a wear-resistant seal 24. - 7 23413
Patent clainms: 1. An apparatus for deep drawi ng a
th | astic foil (1), having an upper tool (4) and
a ?%§§§=€§%chs) that are novable relative to each
other and to a foil plane (6) extending between them

characteri zed } he.upper tool (4) is fornmed by
a base plate ﬁ&k’?%a%ﬁnﬁ ID%F%R ETPHIAT B sFmoplastiée foil

badt pRatErq #0)urPahdterl k| dndowlopémitec] 1) eRuARLE novable

r ekeltadtice (12 bheh RURGD aRhiate 2( 45 formed with a
hol,e..(14) through which en gg%%)laggur?cl%g{ fé‘)%e’é‘f‘“‘ﬁh’éet"een
punch 'pfa (?c&ﬁ) cd2in Hhat dfparrRctstendc 6 iisgromeal B @ base
1, Pttar §Qer azeuich plathaf11a #1200k A%e bk JiPPE te (10, and a

L reiLesae p ldi.n e_upper tool (43
| over trﬁﬁ?@ﬁ%ﬁé%’)eé‘%g ° %8{‘%1%'3 h&ERE REEFD tRIGIEe (Y1) and

an EAriFE # delapiith gthtsagh pidch bearués o plachThEs) of the
appachtpiatacaandi ng to claim 2, characterized in that
the upper beam (7) and the | ower beam (8) are
connect ed by

2. The apparatus according to claim 1, characterized in

.that a frame has an upper transverse beam (7 holding the upper
tool (4) and a lower transverse beam (8) holding the lower tool (5)

and a drive for moving the upper beam (7).

3. The apparatus according to claim 2, characterized in
that the upper beam (7} and the lower beam (8) are connected by

vertical frame elements {9).

4. The apparatus according to claim 3, wherein the lower

beam (8) can move on the elements (9).

5. The apparatus according to one of claims 1 to 4
’

characterized in that the punch plate (11) is secured centrally (at



vertical frame elenments (9). 4. The apparatus

according to claim 3, wherein the |ower beam (8) can
‘nove on the elenents (9). 5. The apparatus accordi ng

to one of clains 1 to 4, characterized in that the

punch plate (11) is secured centrally (at 8 23413 19)

in the base plate (10); whereby thermal expansion is
23483sible fromthe center out. 6. The apparatus

according to claimb5, characterized in that a guide

bet ween the base plate (10) and the punch plate (11)

conprises pins (18) engaged in slots (17). 7. The

ap at C Ial characterized in that
e B 10 Ot o bl spenier) Sarmbesinie
t héfstnthe cegyerapwton the base plate (10) at the outer

edges thereof. 8. The apparatus according to one of

claims 1 to 7, characterized in that thermally

i nsul ating §paCBf PFPAFRSS(26jordies tor oldidedl, bdbwesrized in

t hehbtise gpkad @ebdidn and Habe ;_mme healh af &y (;ﬂ;ér)pungh p12€e (11)

a r to one,of clains 1 to
cﬁ%?g%%r%f?&% gi{}%af’gaaqe ot &AftEdAAteti on (26) i s

provi ded on the hold-down plate (12). 10. The

appar at us agCcogghi 1o kaidn, terized in  that
a f]exible cool an?@ﬁose C[E lerﬁ?a I%Lo élf frpcterized in

connect 28 78 tfﬁe"téofﬁ?écf”f’%r?n(% pungh PThba dppRratiutie pins
acd®®diamg 40 thaeek wlaakemiiod L0 thd, outer edges thereos.

8. The apparatus according to one of claims 1 to 7
I
characterized in that thermally insulating spacer Plates (16) are

provided between the base plate (10) and the punch plate (11}

9. The apparatus accoxding to one of claims 1 to 8,

characterlzed in that a coolant connection (26} is provided on the
hold~down plate (12).

10. The apparatus according to claim 9, characterized in

that a flexible coolant hose (29) with a loop (21) is connected to
the connection (26).

11. ‘The apparatus according to one of claims 1 te 10
r

characterized in that the lower tool (5) is formed as a cavity



characterized in that the lower tool (5) is forned as
a cavity 9 23413 plate (22) with cavities (23), and
the punch plate (11) has an array of the punches (13)
corresponding to the cavities (23). 12. The apparatus
according to one of clainms 1 to 11, characterized in
that one of the hold-down plate (12) or punch plate
444%) is provided with a seal (24) engageable with the
other = plate. 13. The apparatus according to claim 12,
characterized in that a pressure line (25) opens into
a chanber defined wthin the seal (24) between the
punch plate (11) and the hol d-down plate (12). 14.

ThepnpRar @k MswiadC 05 ¢ G st e lais 1 to 13,
characterized in that tﬁe?%%g'cﬁggl gl?eep(’f‘i Rlatgy Ellotas an

a haseY EonthR FURghemtE@R) atortesppadinioc tbathe cael 8les (23) .
preferably al um num

12. The apparatus according to one of claims 1 to 11
characterized in that one of the hold-down blate (12) or punch

plate (11) is provided with a seal (24) engageable with the other
pPlate.

13. The apparatus accoxding to claim 12, characterized
in that a pressure line (25) opens into a chamber defined within

the seal (24} between the punch pilate (11) and the hold-down plate
(12} . |

14. The apparatus according to one of claims 1 to 13
r
characterized in that the punch plate (11} is made of a heat

conducting material, in particular a metal, Preferably aluminum
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