7 February 2007 23413 APPARATUS FOR DEEP DRAW NG A7 February 2007
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
2341&ndi ng between them Such an apparatus i s known
fromEP 1,297,943 where the |ower tool can be noved

by a firsRPRARAZUEr FORAREEPPBRAWDNG ASTBERMOEBASWEC hFOIL
an extender on a rod that is nounted on anot her
actuator. Finally, there is in the upper tool a
separate 8@l iRivin®3onh3l12lee Q@Saht§ppgwgtﬁ§t¥@%oﬁeep
.Wth this apparatus the foil extendi ng "between the
dyspdng @olthenthopiasitowe fotidgl hayihgr ah uppeppédobyand a

nmovi ng the |Lower tool and then is stretched b
1&&&%%@% thed arecmgdrblendelatdrey tos e@le?eﬁt%% and

td Bales3hapa e WL Ohelheaseahpl Ston. The

nunmer ous i ndependent drives conplicates this apparatus
and nakes it expensive and cost inefficient. It is an
obj ect of the invention to provide an apparatus_of
t he above &S ARy SRPRFAEURhdSe kKRRWEy FEEmoER 4 g7 943
et i i ug.ed [ Lye

e T oh e aus Tty B BEnabrsl B RN s¥pator.
Aobjuppler Toadhiiey potoaddeddwight ant betendeenbnoa rbdakhat
.apparatus, of the above-described_type. wherein the.
]'L?S nteq ofs anothed Bytyagete pFibelly, phrer prais

' bas I a =d e .
b P o S P
om actuator. With this apparatus the foil 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
numerocus 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




7 February 2007 23413 with a hol e through which 7 February 2007
engages a punch of the punch plate. This system has
t he 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.
2Mf3erably according to the invention a frane has an
upper transverse beam hol ding the upper tool and a
Widkera thedies whnrsaghe anilehl éngggelse al pmacht odl thed panch
ﬁrive for noving the upper beam It is worth noting
‘an apparatus according to the invention as a rule

is used agd ShANROha3 LRE TRSAARIRY LrSkeD isﬁgggia%%

as a rule a thernoplastic synthetic-resin is sha
plunidhe dirisma lisd noan cheadiad, nisd. niced ithied panchl pdbde pascies.
The drive of the shaper is_typically used to nove the
tagsER T &htn dhito WPPIeG: tordpResanse ditadeormst parts 6F
SRARIIME DY resting it with the hol d-down plate and
then"shifting the base plate and the punch pl ate

rel ati ve tParefleerdhdiydadewrdihat ¢ot chdefiaventienphkafirame
foil. When the upper and | ower beans are connected by
hAs @ APPETa e adis¥REites Pepfle holddngh &bey PR tool and

A4S o fl R Jef HedrP B3Ik ?{gx@t EL‘é%e‘!:e ftléoif %Hﬁatae

positioning and accurately qgui e parts.

dadldiet ifioxr trovings thes sippeli beaaf. maki ig wbethowetihgam
stationary, in a preferred enbodi nent the | ower beam
PSR ATE T U AFSREAIRG £6i Fher dRveptiRrngst 8 thée

:L:sg}ﬁ%reg] 3%'9 gﬁe%%tap‘é'l] %P RO sHBRS hg?BY s nt GRlSH
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 prepare'the 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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with the foil during the shaping operation. Since th&ebruary 2007
punch plate is secured centrally in the base plate,

t hermal expansion is possible fromthe center out and

the punch plate is accurately positioned 2 - 0 7

February 2007 23413 even when as a result of the

23413erent treatnent tenperatures required by the

different types of foils it 1is heated nore or |ess.

event Whencad iat resudrieodr &blke dififereatghirde thenteen t he

base plate and the pupnch plate __conprises pins engaged
APSTRETER) THREFIRY thE GHEAET Bt tyPERe Oon EPRDS 1t

iU dlate rand A HesRi NS mar e n3R Lha ikasg g&a&sr%lghe

~outer edges thereof so that maxi num possible novenent
whenpes guide. betwekar vhee baseopdiatg todt thei puachi plate
thernalgy Lnsulatin% spacer, pl ates are proyi

ded
WERFISRS PHE0EEITR 4 aidotfie SHenBRSFAPE Eo tPRaguSA
1935 B3Obn thE PHAGC Phate LAR BASCpRha! 4rbSoROthe

heated al so. In accordance with a particular feature
bafset pd atienadntthen oa teeo kdge sc theeebifosol £hptomadésunn

the,gﬁld- down plate that_ serves to control the
PREFHE & BPYSBETthd S REPFBE®n pl ate i ndependent |y of

the punchpghabRerm$ee bBRLANAS Al the §A9LRY;RE! OW the

deformation tenperature in the regions that are not
theirmg 14 lya padulasinge spheeropdatesn apkapeoividadvhbiktecen
rel ative to . the punch plate, .a flexible coolant hose

SRt R3S BIF s anComMEc PR PoPLAESc SAn&bREORR Bating of
thePeASA! p16e RAS HLQAR pEHARRISS: 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
runch 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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In accordance with a preferred enbodinent of the 7 February2007
invention the lower tool is forned 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

23ddi3red array of blisters in the foil, the format

bei ng changeabl e by switching the chanber plate,

uppech apidatlewerabeans| andowhepratmeuntingubnathecshager

the positioning accuracy since this is a function of

£F6MFting on the 3 - 0 7 February 2007 23413 upper and

I b h
ower bea :@% gﬁ@ ho&auabmgp@atg %Fapaa% iaegeae .

One of th own plate or punch e 1S “provi
pwpwhdeds&akheagagaabbagwgehbﬂbewmthethplatheraplateng
the foil to be . preshaped by_the punch pl ate and_ then

agipEtng: £he fartls kepEepPrFrbarer bt FBR BRorheplate and
t&a@ 'Tg%e%ef 'ea-.e%.wa& W%E Ibgeghse V\%Wiaat&taﬁ BN Efe

and the hol en a very snal
dﬂmﬂﬁmﬂ'deflnu@ewnthhe mhessaa&zbbteaenaﬁhbepaﬁﬁhcpmdte
with a small _ anount of pressurizing nedium _According

ang e PFERCrIR Prlats -f uPPREr 2 VEZETRAGLCPARPSFhES
wBHACh RAES 53 uae £3bn? cQﬁaf; SERAUELLNG: BRI &' LAk1a ! "

particular a netal, preferab um num
ahumhhebfppehemmedzangomédﬁgmio the invention that a
spacer disk is provided . to limt novenent of the
punch pl af&cPFrdiggatry &heo ipgentkdry- dbwhs 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 wvarious assembly and adjustment




plate so as to be able to custom ze the penetration7 February 2007
depth, normally in a step-w se nmanner, when spacer
di sks of different thicknesses are provided. It is
particul arly advant ageous when the spacer disk is
nmounted in the guide slots that are particularly
28@4d8ssi bl e, the spacer disk being constructed and
oriented to limt the penetration of at |east one of
opeeagiiotes whes theobhbe pdapectiisvexghadgedsifor. aVlhen
format parts_are used that can be changed for
tEeEPEt 2RBALC@EPHNs, it is advisabl e when the

spacer digl ij3 g&isba&la.u,mﬁgmﬁ w’hgg ttgs anseel a&gkso
as to elimnate various assenbly and adjustnent - -
forhsFalr aanyl2@0#im? 341 3hepbuati platehphrotjbethageinto

glate_is exchanged for a different application. It is
Suﬁéﬁoﬁ%ﬁﬁdéadwﬁgﬁlpﬁea§p&P§Fm&P§kf°Fth§ Ffspective

Nl a5 ,rimof the base plate projecting into the
g%u. eiépbt and acting as abutnent for the respective
gui de pi nThéhénvewehbnobsi fcier elekelgl Yederibeliefini Bhe

the following with reference to the enbodi nent shown
fiod lewdngd Wikt ngehRErers: tr) Eheepbodimegkt shruwy ép Khe

2RRALAL UseraGrording to the invention at the start of
a Eﬁa |ngerbycle; FIG 2 is aviewlike FIG 1 wth

the upper 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 engaged 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;




and | ower tools engaging the foil; FIG 3 is a view February 2007
like FIG 1 with the upper beam advanced to neke

blisters in the foil; FIG 4 is a perspective view of

the upper tool; FIG 5 is a perspective view of the

i nsul ated | ower hol d-down plate of the upper tool;

2BMAG3 6 is a perspective view of the insulated punch

plate of the upper tool; FIG 7 is a section through

t he upper FI6ol 16f isFhGschematpasirepresgatbéion of the

condition; EIG 8 is_a top vie of the punch plate with
cORBeFreR FEnshEr cPrdaBLs E‘°§Pai°&té'ﬁ&&gg & H°€F}§F‘P‘"‘

des: iF [ e C Al 1) i t
PIdRCand ki Dot BIafRCURLhC ol EREERETaskOHsRYe RBge
gudwke ;pl ate and the base plate; 5 - 0 7 February 2007
23413 FIG__10 iis a schematic representation_ of the
connect i of ¥GF te 1608 SFPeRaLd chEeREERPEEtABRACFoRe

sRaglhie %%%ét Be chasn FE'h%L fottlBofn! 1AL LRIPAS! ﬁtﬁﬂgﬁse

gui de; 11 is a schematic representation of e
pdtaki;c [{eald]let ween t he hol d-down plate and the punch
plate; [[and]] _FIG 12 is a_view like FIG 11 show ng
a dynani EX&ealt2pdtn@eiVieHe l3ERcFIf-atd SREVLRE 2

dgﬁ%ﬁigowgal between the punch plate and the hold-down
plate;

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 directiocn 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 toecl 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 mecunted 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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plate; FIG 13 is a perspective view of another 7 February 2007
enbodi nent; and FIG 14 is the detail shown at XIV in

FIG 13. Thernoshapi ng nachi nes serve for the

packagi ng of neasured nunbers of capsules, pills,

tablets, or the like in a foil 1, to which end

Ad41ters 2 are formed in the foil, are filled with

the product in a downstream filler, and then in a

meRRld byl welshee tdoen dirite® piovided dnl theatBlermoshaper.
direction are sealed by a cover foil. Then a

FonsPReamtordmier ss corpaicsed kE £ bpee alateedleda
.p?lﬁll(ﬁi?t prat Chy TeiQnoue gl Rele Arig{%:'ép‘irot,agﬁuﬁlpg[]hoﬁf -

er moshapi ng machine is aper 'w

atapdiate 12f aovidde dedwtive! he ther prRplchs platkoild, and
having an upper tool 4 and a |lower tool 5 that are
fmﬁsi( it a bedet ddedbroyoheWhisd thearusch plate 81

e %%g% ”w&ﬂ%ﬂ%tAie%%%W%nEpp5£§§-1%.t°T%eh%$%gﬁgB§rtE°95

nount ed on~an upper fransvérse bea €

isoWRide 0¥0la heat—aohARtihganstersialhepretarhbayupper
beam 7 and | ower beam 8 bei ng connected by vertica

lumhaung| apeheang beTheafgdershehorr sedempdireddy b¥am
é%ea%%fiéglé %egté%b&%aﬁéegegé.té2%%% %Dve%ig%e thxlehe

respecti ve ditves provi errnroshaper.

PR plle®e 41 SsCEFIRedS8y ¢heavhasephate 100 toathpuUnch
plate 11 fi xed on the base plate 10, and a hol d- down

uplpge bEAM Yy aiite isereti pecegsaRyY FonProyidee the and
apPaTedny N3 £04L £14,407 QUMY € ERe4PYRC RS 11
resistance heater, instead a rigid cable.and plug
suffice.

Between the hold-down plate 12 and the punch
plate 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 1l is fixed centrally at
12 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 11 and
the guide pins 18 are on the base plate 10 at the outer
edges thereof.

A coclant 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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engages with at |east one punch 13. The punch pl ate7 ¥bbruary 2007

is made of a heat-conducting material, preferably

al um num and can be heated as shown schemat i cally by

the variable heater 15 in FIGS. 1 and 3. Since the

punch plate 11 is fixed by the base plate 10 to the

2843y beam 7, it is not necessary to provide the

apparatus 3 with a flexible cable to feed an electric

hredsi—stcaurc plagat A2 amk tthed basa gildteallloe amdGsl.ug@ and

suffl ce. Between the hoI d-down plate 12 and the_punch
Wlfwt"he‘rlé"e&in@téﬁé‘c S;ﬂ zi’tréfénﬂﬁm(alnlt@ G’Pet g&Garg)

I 0 5lne at of e
%}S{ﬁda‘ﬁém e e Bl o) 07 QU A7 B (P
14%) w]:Q;H awilskibase plate 10 and thus is very
accur at el p03|t| oned _in the machine frane via the
base pl at& hep Logieg trelufpde Feameds@ch ansaiitigplate

Z?r S, e a%%? (°Ep g%t‘ﬁ ibsl 23 RATRHeY oXRAN %&Q‘é‘é 11

e cente , to which end pins

heisg age Giriray e eainiche sglideordeap®ntingr @cpithe datiftdes
2g_):u ding. FIGS. 6_and 7 show that the gU| de slots 17

&nch %%ﬁ%ﬁhﬁ FesReFtivige hgdede 1 A8 Fheapeld-
t% splate 10 at the outer edges thereof. A
cool ant connectl on 26 (FIG 5) is nounted on the
hol d- down FaiGat & Ehoasd thafd @tieblfaceoeifanhehbstd2down
form rlgoa | oop. 21 is connected_to _the connection 26 in

tugmsch $ame oo itheh punsha Piladendde hast 20epfe 24
AEd'anleE%%&%ﬁﬁinépgg o%%%£3into 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 conce 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 11 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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hol d-down plate 12 and the base plate 10. FIGS. 9 an¢ebruary 2007
10 show two alternative hose arrangenents, one (FIG

9) wth bending of the cool ant hose 20 and the ot her
(FIG 10) with twisting. The lower tool 5 is forned
as a cavity plate 22 with an array of cavities 23 and
23 Jpunch plate 11 has an array of punches 13
corresponding to the cavities 23 and engagi ng through
argsfient inden vl ehel baise platkeolld ployectiape ib2o Eh€ 5
- shows that the face of the hol d-down late 12 turned

&%ﬂﬁa%ﬂnﬁﬂ@-ﬁ9£ﬂénﬂiaﬁa§bﬁtﬁéﬁt £r ihg guide pin
essure line 25 opens into the chanber defined

Wwthin the seal 24 between the punch plate 11 and the
hol d-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 fina
shaping by pressurization. To this end it is
significant that the chanber be of limted vol une so
it can be pressurized rapidly. FIG 5 shows a static
seal between the punch plate 11 and the hol d- down
plate as also illustrated in FIG 11. It is also
possi ble to effect the sealing dynamcally as shown
in FIG 12 with a wear-resistant seal 24. As shown in
FIGS. 13 and 14, a spacer disk 17 |imts displacenent
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 respective guide slot 17
islimted. In the enbodi nent shown in



the drawing this is effected in that the spacer di skFebruary2007
27 is made unitarily with the base plate 10 and forns

an - 8 - 0 7 February 2007 23413 annular rimof the

base plate 10 projecting into the guide slot 17 and

formng an abutnent for the guide pin 18. 9 - 0 7

2Bd33uary 2007 23413 Patent clainms: 1. An apparatus

for deep drawing a thernoplastic foil (1), having an

Babeart tcda@limst) and a | ower tool (5) that are novabl e

relative to each other and to a foil plane (6)

ext endi ng between them the upper tool (4) being

fornmed by ja b%%?a@%%%%tﬁ%okbradﬁ%ﬁgﬁgaﬁﬁﬁbea(11) fixed

on the base piate and a own plate (12)

theaiolpd astliat ifod 1t d10he hawicky phatppei] Ehoand4) orneda
wth a hqle 814 t hr ough whi ch enaa es a_ punch (13)
Lomearth &Eapdndi?p GFf) novpblsc relpFdde ko eRgh Phber

le C | at 1 i t t
é%g?t'%gat I’?%l:l'g'a;!,')el%ll%atet es() ( %)t:a %\/%I%Sl e%%%r%ggrrg?%éxsggsi on

uppepodsidll g 4)r bainkge foenkeer byur badeapdatee (10¢t waen
the_base plate (1Q) and the punch plate (115

PESY BIEdepi () ( F8ycen Ry &R RasroPdaber)(102, #RE 2
HRARARAS 254 4139 kRvalkdleMrb a£GRAr 20! ki ?gnlcﬂ Hgafte
a franme has an uppér transverse beam (7) hofdi ng e
(Uppemndodloriné)d aridthaal dvde (14) through which engages a
punch {13) of the punch plate (11l), characterized in
that the heatable punch plate (1l1l) 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 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).
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transverse beam (8) holding the | ower tool (5) and fFebruary 2007
drive for noving the upper beam (7). 3. The apparatus
according to claim?2, characterized in that the upper
beam (7) and the | ower beam (8) are connected by
vertical frame elenents (9). 4. The apparatus
284a@rding to claim3, wherein the | ower beam (8) can
nove on the elenments (9). - 10 - 0 7 February 2007
23413 5. The apparatus according to clains 1 to 4,
characterized in that the guide slots ¥17) are on the
punch pl at @-( 1TPeapgraratyenaceeglinge tonclpdmgadete 4,
dﬂd?&%te&%gkdﬂﬁnﬁQﬁa%UESE gqggﬁ %ESE@OQ}T?'aggeon the
apparatus according to oné of clalns 0 5,

pinaha pllatiez d 1) n andathehedinsl (1 8) natkabnnghespaecer plate

pl ates (16) are provi ded between the base plate (10)
@0 efe Bhenomteracdaesirhe¥recfhe apparatus accordi ng

to one of claime 1 to 7, characterized in that a

cool ant connection (26) is provided on the hol d-down
pl ate (12) 6.8. Thee apppattins ageeeddngg tbootkabh élaims
characterized in that a flexible coolant hose (29)

lniten 5.5 chgsgcterized donkbatedhesmedycdnfudetdnd( 26).
. t Lng. | ai t
s acLQEFﬁ%E%%a(H%)a%% r?EQQPhngB?g%%e?S?hggba%grﬁ%gtgs

haracteri zed 1 n't hat ower

(400 awuinkly thleapanch?plaitkh (dayi.ties (23), and the punch
plate (11) has an array of the punches (13)
corresponding to the cavities (23).

7. The apparatus according to one of claims
1l to 7, characterized in that a cooclant 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 tcol (5) is
formed 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 (11l) is provided with a seal (24)
engageable with the other plate.
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10. The apparatus according to one of clains 1 to %,
characterized in that one of the hol d-down plate (?g)ebruaryZOOT
or punch plate (11) is provided with a seal (24)
engageable with the other plate. - 11 - 7 February
2007 23413 11. The apparatus according to claim10,
234i3acterized in that a pressure line (25) opens into
a chanber defined within the seal (24) between the
punch pl atid .( 1Theamppiara thel docbormdipgate €13)im 1D,
The apparatus .according to one of clains. 1 to 11,
286y 1 thiad & RESSENOT gridee (@P1) openspdgéoof
j erhal o fahi el t

oA S LA MR P o] N2, B¥ellech, SR Blpen
pdateof(ldl)aiamel thet hold-deohar ddiatkel Z@d)i.n t hat a spacer
disk 27 is provided to limt novenent of the punch
plate 11 relative to the hold-down plate 12. 14. The
appar at us or ) eri.zed . .
that the s%%ger :égI?E)%?&Jiagh?o%s%cfﬁc%?gga%angh%riggntgéglms
1t ¢d i1m,t chiae-gptreetizaid dh ahadt theaphineheplhtet alyuiide
pins 18 into the respective guide slot 17. 15. The

e & beadorcoriyatdng arterial, char Reréirréar

t t f di 2 .ks unitaril formed with the
lhah ths.q 1 K frueS y
mbasepate%%.%-ydfg'- (0]

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 uwnitarily

formed with the base plate 10.
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