7 February 2007 23413 APPARATUS FOR DEEP DRAW NG A7 Februa

THERMOPLASTIC FO L The invention relates to an
apparatus for deep drawing a thernoplastic foil,

havi ng an upper tool and a |ower tool that are

novabl e relative to each other and to a foil plane
2341endi ng between them Such an apparatus is known
fromEP 1,297,943 where the | ower tool can be noved

by a firshrPaaRRAEUSH FORADEEPPBRAWING AS THERMOHBRASTIChFOIL
an extender on a rod that 1is nounted on anot her
actuator. Finally, there is in the upper tool a

| .pi h I '
Win ihi s AR Yl R A8 o Rerlilis YR e

exten etween
difding @0 lthstthdplRdtawe £dilg] HaSrifg Hn uppaipadoly and a
nmoving the lower tool and then is stretched b
loweah decdi thed anee mpaiablenaeliatdiviey tos egiche® and
final a by mopvenent of th eal. piston. The
tr?ur?effgﬁlé' 5’%&%&&‘?&“‘%& %?tg%r?'p iq-‘é‘a €s this apparatus
and nmakes it expensive and cost inefficient. It is an
obj ect of the invention to provide an apparatus of

t he aboveS¥ehc @np &pransdushdse knewspifizem EP Ji, @97 943
onstructi.on _one is assuted_of ualitﬁ%i el
o e ATty R BERBETSY B fhé RS 2orRREe
20DupPpler TodANiigV povaediwidht @nl k& tend@enion0A rddathat
apparatus of the above-described type
is mounted on another actuator. Finally, there is in
the upper tool a separate seal piston that also has its
own actuator. With this apparatus the foil extending
between the upper tool and the lower tocl 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 provide 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.

This object is achieved according to the
invention in an apparatus of the above-described type
wherein the upper tool is formed by a base plate, a
punch plate fixed on the base plate, and a hold-down
plate movable relative to the punch plate and formed
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wherein the upper tool is formed by a base plate, a7 February 2007
punch plate fixed on the base plate, and a hol d- down

pl ate novable relative to the punch plate and forned

- 1- 07 February 2007 23413 with a hole through

whi ch engages a punch of the punch plate. This system

23a3 3t he advantage that a separate punch drive is not

needed, since the punch plate noves together with the

wikhela hedle b;ﬁmg_ﬁ whikll Bhghgkls af punkdd YEPEhe! plinch
Preferably according to the invention a frame has an
pdpgte@r- transverse beam hol di ng the upper tool and a

| ower trapsverse heam haol ding_the | ower | _an
drive for% |ﬁasgﬁgvbﬁﬁe%hﬁegﬁyaPﬁaP? ﬁ%%%hahggP%Eate
pddh AFiYRPIsAhet deededi NGihec! Rael Pundh plate Mmoivelse
is used as a shaper of a thernoshapi ng systemin which
tagedher @idht lkbenuppast itoody bevause- Adsiferms shateef
illed, sga d, and cut into individual blister packs.
Te "P&Fe “0Pt"he shaper is typically used to nove the

upper beap-afdrla®ll hcoRHeRY Lol RBePliavheibal b Faame
shaping by arresting it with the hol d-down plate and
hialse ans fppern Fransviease peatre hgddinge thgnuppgiratteol and
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drive for moving the upper beam. It is worth noting
that an apparatus according to the invention as a rule
is used as a shaper of a thermoshaping system in which
as a rule a thermoplastic synthetic-resin is shaped,
filled, sealed, and cut into individual blister packs.
The drive of the shaper is typically used to move the
upper beam and to first preparenthe plastic foil for
shaping by arresting it with the hold-down plate and
then shifting the base plate 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 positioning
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.

Since the punch plate is secured centrally in
the base plate, thermal expansion is possible from the

center out and the punch plate is accurately positioned
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foil. When the upper and |ower beans are connected $¥ebruary 2007
vertical frame elenents, there is the further '
advantage that it is possible achieve very accurate
positioning and accurately guide the parts. In

addition to the possibility of making the | ower beam

23easi onary, in a preferred enbodi nent the | ower beam

is novable to prevent the foil fromsticking to the

eve¥eivhenOlasaad re@dllt BF Rbel de ffRRehtakGeh@MRA Lt 00 S
into engagenent wth the foil during the shaping

teppexatyresSreguiried pyndheptdfferentctyres e€nfralpyit

dn. the base plate, therpgal ,expansion,is_passible.from
ienbeatB BPEsDp R, Tnstne Non il SPe it 1ebBRRiedrspit
whes bl gifde Betwdehn 8Br Bakk PAQfe Z3dl2neveanvhcplate

a result of the different treatnent tenperatures
copprises pyjinshengabedr dnt sippess apl pyeferpblyi fhpegudde
re or less.,.To this agd,it i ef erabl e _when
st 8e B8t fBo FIEnBUBSBe PAPEPe 28 hReBIACR TS Sho Lo
bagkPpiata Rith€nangagas b&g&%okheéaéfpéefehaﬁ|ﬁakhﬁum
guide slots are on the punch plate and the pins are

possiibde povemenit dsaposidbdeter edges thereof so that
ccor di ng P BE CPRERPRGeREF BRSSP RoFRaErS FAYHNSEDRg
g
thRamal 1 2hes1ateny’ ephead PehWR8Nare provided between
the base plate and the punch plate so that on heating of
the punch plate the base plate is not heated also.

In accordance with 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 not being shaped.
Since the hold-down plate is movable relative to the
punch plate, a flexible coolant hose with a loop is
connected to the connection to compensate for position
changes.

In accordance with a preferred embodiment of
the invention 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. In this manner
with a single shaping cycle it is possible to form any
desired array of blisters in the foil, the format being
changeable by switching the chamber plate, punch plate,
and hold-down plate without affecting the positioning

accuracy since this is a function of mounting on the
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the base plate and the punch plate so that on heatinpebruary 2007
of the punch plate the base plate is not heated al so.

In accordance with a particular feature of the

i nvention a cool ant connection is provided on the

hol d- down plate that serves to control the
ognperature of the hold-down plate independently of

the punch plate, so that the foil is cool ed bel ow the

ugipber Akl QBwekepRama! Hha tHelilBembagiong bhathar shapér
ei ng shaped. Since the hold-down plate is novable
framet-i ve to the punch plate, a flexible coolant hose

with alo i's nnected . to th gnnecLi.on.t .
| conpensatggPonp gﬁtESES_gﬁgﬁggs?%?n°gc%g$8%ngéa§?tﬁsa
pRbefiaeaedienbadisarnt eaagbiBlenwethi €Ret B€he8VBLatEO!

is fornmed as a cavity plate wth cavities, and the
agiowingl fhe fedlafoabeapreshaned bunthespubrheppahai apd

o _the cavities. lno this nner w th a,singl in
tham BLvER 4 thoLPBRe SREOP P BRGSSHELFAL R PRy SR
chhinBbel deirinbhewiehin the Laamnbebabag thBapgRahl plive

switching the chanber plate, punch plate, and
ahdl ¢héowolg-downwplatet aWheot anyer¥espadlt rhanhgr is
0
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According to the invention it is further
recommended that the punch plate is made of a heat
conducting material, in particular a metal, preferably
aluminum.

It is further preferred according to the
invention that a spacer disk is provided to limit
movement of the punch plate 11 relative to the hold-down
plate so as to be able to customize the penetration
depth, normally in a step-wise manner, when spacer disks
of different thicknesses are provided.

It is particularly advantageous when the
spacer disk is mounted in the guide slots that are
particularly‘accessible, the spacer disk being
constructed and oriented to limit the penetration of at
least one of the guide pins into the respective guide
slot.

When format parts are used that can be changed
for different applications, it is advisable when the
spacer disk is unitarily formed with the base plate so

as to eliminate various assembly and adjustment



frame. One of the hold-down plate or punch plate is7February 2007
provided with a seal engageable with the other plate

allowing the foil 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

23laatse and the hol d-down plate. Wien a very snal

chanber is used, the pressurization can be effected

oplelrid td ¥R vhena¥hdNbagk pla%EULEZ eRGhERGRAMEoACEON di NG
to the invention it is further recommended that the
didferepitapprildcadonef a heat conducting material, in

particul at. _a_.nmetal referabl ' ' .
further p @féFr838802898Pﬁ8n9%dtﬁéggz%gghf#%ﬁg?hg%sﬁ
feRasChndhshul arP koK 8€dthe bhbkt plEBecpRByebtihfeinto
punch plate 11 relative to the hol d-down plate so as.
the guidel slot endt estingt ps pbusmenti §pr §bpt Respective
noryyal .y in a step-w se manner, when spacer disks of
PP t hi cknesses are provided. It is particularly

advant ageeus Wh9Bnthen $BamBkeliciksbiynmadBteiibed ihethe

guide slots that are particularly accessible, the

fopdowingdi vii thermferevast tacthe odimentegheun| in the
enetrati.on of at |east one of the guide pins

t he .
drRWINGL¥DREEIBt i ve guide sl ot.

FIG. 1 is a front view of an apparatus
according to the invention at the start of a shaping
cycle;

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. 6 is 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 a top vie of the punch plate with
the guide pins of the base plate engagéed in their
guides;

FIG. 9 is a schematic representation of the
connection formed by two hose loops between the hold-

down plate and the base plate;



When format parts are used that can be changed for

different applications, it is advisable mheg t he 7 February 2007
spacer disk is unitarily formed with the base plate so

as to elimnate various assenbly and adjustnent - 4 -

0O 7 February 2007 23413 operations when the base

oBldatze i s exchanged for a different application. It is

al so recommended when the spacer disk forns an

annul ar ripreef 1bhgsbasechkmbtipr epebsagtation bhethe
gui de slot and acting as abutnent for the respective
cgungetaon. ofh&henrerliro® hosgpbetwepssethedbaddrdewni n

miCenancy Pl RgSenararn vire = tredieratfolELlechos

par-atus according to the invention at the start of
a shaplng cycle; FIG 2 is aviewlike FIG 1 wth
the upper FIGnd1flovwer at schemagisgraprerentationreg the

=haioePevePetrnerh shpohrlarfEiBlees RAH, FRETPGREN°
pihew;off thRajypper tool;

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

FIG. 13 is a perspective view of another
embodiment; and

FIG. 14 is the detail shown at XIV in FIG. 13.

Thermoshaping machines serve for ﬁhe packaging
of measured numbers of capsules, pills, 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 part 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 tool 5 that are
movable relative to each other and to a foil plane 6
between them. As shown in FIGS. 1 to 3, the upper tool
4 is mounted on an upper transverse beam 7 and the lower
tool 5 on a lower transverse beam 8, the upper beam 7
and lower beam 8 being connected by vertical frame

elements 9. The upper beam 7 and the lower beam 8 are
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FIG 5 is a perspective view of the insulated |o

hol d-down pl ate of the upper tool; FIG 6 is a "7 February 2007
perspective view of the insulated punch plate of the

upper tool; FIG 7 is a section through the upper too

of FIG 4 in pushed-together condition; FIG 8 is a

olagqavi e of the punch plate with the guide pins of the

base plate engaged in their guides; FIG 9 is a

mOTRETRY TelpRLeIR! Ak 9R s0brbig detOIRCEhEO @hfe%e;aﬂapaér
two hoSe | o0ops between the hold- down plate and t

Thee uppeatre tobl- 4018 Eebpiraspd?0d’ a 23$§3PEB@9 10,|s a
schemati ¢ representatlon of the %%eiblon
I

t
PGP LG5 & 1o ELHEE OPh EPROPASRORIAH dPe RA hBOBdse
dBM%t%fQEEhIQ &Bﬁgﬂier§§ﬁgﬁihﬁetgo%ﬁe Suhdf: pth®e 1d Lad

a schematic representation of the static seal between
folrmeldowd thoan hpllat @ 4attirbhghpwhikch that punphapdpreFLls.

12 is aviewlike FIG 11 show ynam c_se
ehpEEsn WiLkD BGn&ﬁaﬁFaPéeaRHnFﬁeg%ol dTgsmﬁunﬁhaPiate 11

;s made of a heat-conducting material, preferably
aluminum, and can be heated as shown schematically by
the variable heater 15 in FIGS. 1 and 3. Since the
punch plate 11 is fixed by the base plate 10 to the
upper beam 7, it is not necessary to provide the
apparatus 3 with a flexible cable to feed an electric
resistance heater, instead a rigid cable'and plug
suffice. |

Between the hold-down plate 12 and the punch
plate 11 there are spacer plateé 16 (FIG. 6) that are
thermally insulating in order to reduce heating of the
base plate 10. The punch plate 1l 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 énd 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 11 and
the guide pins 18 are on the base plate 10 at the outer
edges thereof.

A coolant connection 26 (FIG. 5) is mounted on
the hold-down plate 12 and a flexible coolant hose 20
forming a loop 21 is connected to the connection 26 in

order to compensate for the relative movement of the
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FIG 13 is a perspective view of another enbodi menyj

and FIG 1475 the detail shown ar X1V in FIlG 13 T February 2007
Ther noshapi ng nachi nes serve for the packagi ng of

nmeasur ed nunbers of capsules, pills, tablets, or the

like in a foil 1, to which end blisters 2 are forned

2313t he foil, are filled wth the product in a

downstream filler, and then in a sealer further

heQWR ok Pliatel N2 2hdl lenlr Busle praeet 10N arecseabednay
a cover foil. Then a downstream stanper separates the

10i show &wo géabguathEShesepa@wgnge@#p¢ﬁe anetKEKG AR)

L oftant. part suc t her no g ch

Wil beriel g Yas, SPalatts APsE aboandy she g thes 1Fie.
1bb€h&%ﬁ|%§&g%ih@ |, having an upper tool 4 and a

| ower tool 5 that are nmovabl e rel ative to each ot her

and to a EbellphametsolbétﬁseﬁomnedaaAsashewﬁtYnPFaGS

tQ t he upper too 4 1is unt.ed. on_an _upper
22, WhePerbosnia PiaRavitasroRd: Shtogheseinet Biase 11
hh&agsy a&»&ayb%ﬁb&nchag WBPRbrReaPbAdiagd tbOvRE BE3MtSes
bei ng connected by vertical frane elenents 9. The
28pped bvgagingnthrbvghowespbedive hpdes B4- ip the hold-
Februg % 2397 23413 noved by respective drives
dB¥E\ P48%Si 1%rhe t her noshaper. The upper tool 4 is

conpri sedp@l;.a5b388wl! @h8t1@hedface of the hold-down
plate 12 turned toward the punch plate 11 has a seal 24
and a pressure 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
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
chamber be of limited volume so it can be pressurized
rapidly. FIG. 5 shows a static seal between the punch
plate 11 and the hold-down plate as also illustrated in
FIG. 11. It is also possible to effect the sealing
dynamically as shown in FIG. 12 with a wear-resistant
seal 24.

As shown in FIGS. 13 and 14, a spacer disk 17
limits displacement of the punch plate 1l relative to
the hold-down plate 12, this spacer disk 27 being so
constructed and oriented that the extent of insertion of
at least one of the guide pins 18 in the respective
guide slot 17 is limited. In the embodiment shown in
the drawing this is effected in that the spacer disk 27

is made unitarily with the base plate 10 and forms an
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punch plate 11 fixed on the base plate 10, and a ho'}'#ebruary2007
down plate 12 novable relative to the punch plate 1

and fornmed with a hole 14 through which the punch
plate 11 engages with at | east one punch 13. The
punch plate 11 is made of a heat-conducting material,
agaferably alum num and can be heated as shown
schematically by the variable heater 15 in FIGS. 1
Ah1ar JIRCOH Rhe BN pllariee 111 prd jldotdtighinitke thase
plate 10 to the per beam 7, it is not necessary to
qsmlﬁ ddathd? mlfgmrgny W jabstmeat fox ki ef pag
]gﬁ el ectric resistance heater, instead a rigid cable

d plug suffice. Between the hol d-down plate 12 and

the punch plate 11 there are spacer plates 16 (FI G
6) that are thermally insulating in order to reduce
heati ng 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 nmachine frane
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
provided for guiding. FIGS. 6 and 7 show that the
guide slots 17 are in the punch plate 11 and the
guide pins 18 are on the base plate 10 at the outer
edges t hereof.



A coolant connection 26 (FIG 5) is nounted on th

hol d-down plate 12 and a flexi ble cool ant hose 20 7 February 2007
formng a loop 21 is connected to the connection 26 in

order to conpensate for the relative novenent of the 7

7 February 2007 23413 hol d-down plate 12 and the base

oplgaize 10. FIGS. 9 and 10 show two alternative hose
arrangenents, one (FIG 9) wth bending of the

pPatehenkiheme:20 and the other (FIG 10) with
twi sting. The lower tool 5 is forned as a cavity plate

ﬁZ W th an array of cavities 23 and the punch plate 11
as an ar unche 13 corresponding to_the

cavities E gﬁd R§§§| Fﬁfo&ﬁﬁg §§ gPFvg hol es 14
th&rh%la@ltéc ¢ewn RE@t eha%ink! &n 5p§aev\&obmat(4§ hanflage

of the hol d-down pl ate 12 turned toward the punch
lphvaire tbblha(§)atbeét-l axe mgnvgbidepredefive| tneeashopthsr

o the _ch def,ined .within the seal 24 be
apfle LR RoRRaPLaDE 40 ERESeRIPd. hETHoRRatRem, tH  nat
upPeNecbhG (43 BREh %r!mbdl By RObakhl pragee (10¢, a
preshapi ng of the foil 1 has been done by the punches

pﬁ&Chopéhtecﬂlﬂhefﬁxnd ogh&penpalse pés@ssdipiataad aTo
flca t ha

hoiean BLaRe 303) "eAPLE FRaskirp. & the puich plate

(11) and formed with a hole (14) through which engages a
punch (13) of the punch plate (11), characterized in
that the heatable punch plate (11) is secured centrally
{(at 19) in the base plate (10), whereby thermal
expansion is possible from the center out and a guide
between the base plate (10) and the punch plate (11)

comprises pins (18) engaged in slots (17).

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 apﬁaratus 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).
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rapidly. FIG 5 shows a static seal between the pu

plate 11 and the hol d-down plate as al so |IIustrat2§Pebnu"y2007
in FIG 11. It is also possible to effect the sealing

dynam cally as shown in FIG 12 with a wear-resistant

seal 24. As shown in FIGS. 13 and 14, a spacer disk 17

okt s di spl acenent of the punch plate 11 relative to

the hol d-down plate 12, this spacer disk 27 being so
constructed and oriented that the extent of insertion

of at |east one of the guide pins 18 in the

respective5.gulfde spparatussaceardidg ta chaims 1 to 4,

nmbodi. ment homn e dra effected, in
chRsactAzepacer thek she suifaafinfie; (1)) a5F: RE, KR
pgﬂéﬁ phatke %Ql?ngnaoEﬂg Bins 318)O0aZeF8Rr HREYLABAplate

3413 annul ar rimof the base plate 10 projecting Iinto
(nne aguittie ehberl@&dged tbemea§.an abutnent for the

~guide pin 18. 9 - 0 7 February 2007 23413 Patent
clainms: 1. An apparatus for deep drawing a

thernopl asgi ¢ &#QLl afpbdrabayi REc8RaYRGCEC! 8RL 6£) cBASMS
1 to 5, characterized in that thermally insulating
spacer plates (16) are provided between the base plate

{(10) and the punch plate (11).

7. The apparatus according to one of claims
1 to 7, characterized in that a coolant connection (26)

is provided on the hold-down plate (12).

8. The apparatus according to claim 7,
characterized in that a flexible coolant hose (29) with

a loop (21) is connected to the connection (26).

9. The apparatus according to one of claims
1 to 8, characterized in that the lower tool (5) is
forﬁed as a cavity plate (22) with cavities (23), and
the punch plate (11) has an array of the punches (13)

corresponding to the cavities (23).

10. The apparatus according to one of claims
1 to 9, characterized in that one of the hold-down plate
(12) or punch plate (11) is provided with a seal (24)
engageable with the other plate.
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| ower tool (5) that are novable relative to each ot

and to a foil plane (6) extending between them théﬁ?@bnnuyZOOT
upper tool (4) being fornmed by a base plate (10), a

punch plate (11) fixed on the base plate (10), and a

hol d-down plate (12) novable relative to the punch

23l4ate (11) and fornmed with a hole (14) through which

engages a punch (13) of the punch plate (11),

characteri 2ad i Ahet BpbarAeuleakbabkraingneb phatim 18])
is secured centrally (at 19) in_the base plate (10),
chiacachprizednin thagamspoessirgoddng d26) oprens apkirep

ut . and a _qui de _.betwe t he _ha | at 10) ,and_t he
iR aaedned s KT e 39510 32 PeEngagh sRR pbriERs
plhtk (31)ThagapRar abia-acwa giatet qighai m 1,
characterized in that a frame has an upper transverse
beam (7) hol ding the upper tool (4) and a | ower
transverse_heam (8) holding the | ower tool (5) and.a.
rive for Ay ninehePRRteriscsepFiing 25 gha) gl Gl fins
12¢e00di NghbRactarizéd iahehat! ehiezpdnch phatet RE1YPREr
bean1(7) and the lower beam (8) are connected by
madet ofakh heatecohdushing( @pterdalThéngppataruséar a

according.to gai 3, .wherein the | ower beam (8) can
mﬁ%ﬁg’oﬁr ﬁ?rsg Xegﬁgmtﬁr?- - 10 - o 7 February 2007
23413
13. The apparatus according to one of claims
1 to 12, characterized in that a spacer disk 27 is

provided to limit movement of the punch plate 11

relative to the hold-down plate 12.

14. The apparatus according to claim 13,
characterized in that the spacer disk 27 is constructed
and oriented to limit the penetration of at least one of

the guide pins 18 into the respective guide slot 17.
15. The apparatus according to claim 14,

characterized in that the spacer disk 27 is unitarily

formed with the base plate 10.
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5. The apparatus according to clains 1 to 4,

characterized in that the guide slots (17) are oREPRACEMENT SHEET
punch plate (11) and the pins (18) are on the ba®ate:21March 2007
plate (10) at the outer edges thereof. 6. The

apparatus according to one of clains 1 to 5,

characterized in that thermally insulating spacer

pl ates (16) are provided between the bgse_pl ate (10)

and the punch plate (11). 7. The apparat ug:accor di%g

to one of clainms pl to chafacterjzgd in that

cool ant connecti of® (26) i ' Net & hol ¢~ down

plate (12). 8. The jm 7, .
characterized in that\a fNexibl osef (R9) - ©

with a loop (21) is c n (

9. The apparatus accorpi sl 1 B
characterized in that 1y req-as
a cavity plate (22) w ;,r{e pynch
plate (11) has an arrgy of

corresponding to the It par at us
according to one of c i‘z‘ed—'-n\

t hat one of:xt he hol d- fown i g plafe ~
(11) is pré&¥ided witheas e i plwd thi t he
other plate® 11 - 7 [Febr ] !
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23413 11. The apparatus according to cl ai m 10,
characterized in that a pressure line (25) opens RERLACEMENT SHEET
a chanber defined within the seal (24) between tDate:21 March 2007
punch plate (11) and the hol d-down plate (12). 12.
The apparatus according to one of clains 1 to 11,
characterized in that the punch plate (11) is nmade of
a heat conducting nmaterial, in particular a netal,
preferably alum num 13. The apparatus according to
one of claims 1 to 12, characterized in that a spacer
disk 27 is provided to limt novenent of the punch
plate 11 relative to the hold-down plate 12. 14. The
apparatus according to claim 13, characterized in
that the spacer disk 27 is constructed and oriented
tolimt the penetration of at |east one of the guide
pins 18 into the respective guide slot 17. 15. The
apparatus accordipg tofglaim1l4, characterized in
that the spgger digk 27 is unitarily formed with the
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