23342 STARTI NG AND STOPPI NG CONTI NUOUS- FEED
THERMOMOLDI NG MACHI NE  SPECI FI CATI ON FI ELD OF THE
J NVENTI ON The present invention relates to a nethod of
starting -and stopping a thernonol ding machi ne. More
particularly this invention concerns such a nethod
applied to a continuous-feed thernonol ding machine..

GROUND OF THE I NVENTION I n a standard batch-type

prior-art thernonolding machine of the type descri bed
~in US 4,209,957 of UWzmann the foil is fed to a

nol ding station that forns blisters in the foil that
are fildradring anNs wropeticn gonivbovHs FRkS reRdE D RE M cr TN
closed with a =seal foil in a succeeding sealing
station. The nolding station is as a rule immediately
downstream of a heating stglg-eprdaprdhich the foil is
warmed up to the tenperature necessary for the
formation of blisters, typically in a deep-draw ng

process. The_ heating gan b e ntact wth a
heated platen or in a gcontg%?cggrleb&%ﬁéﬁoﬁer by passing
the foil at a spacing past heaters in the heating
station, a shjeld plate being novabl e between the

heater el emeft? PARISThETHRHOR Feletis tRe? Meshohgt Swehing

a bl BEoppifig [£leAbint@bYd8RSHaddns! kb &Y 8100 i
Sections of the foil are 23342 hgat ed irnryt;rr}e hegﬁ%ézhls
st at YIRM " E°RIeXPF oTPehy2 Metheheprlicd toi Fbetinunto-feed

t he mRbdifdasiftda0Riwhere the shaping step takes
BACKGROUND OF THE INVENTION

In a standard batch-type prior-art thermomolding
machine ofithe type described in US 4,209,957 of Utzmann the foil
is fed to a molding station that forms blisters in the foil that
are filled in a succeeding filling station and then closed with a
seal foil in a succeeding sealing station. The molding station
is as a rule immediately down§tream of a heating station in which
the foil is warmed up to the temperature necessary for the
formation of blisters, typically in a deep-drawing process. The
heating can be done by contact with a heated platen or in a
contacg—free manner by passing the foil at a spacing past heaters
in the heating station, a shield plate being movable between the
heater elements and the foil to stop the heating. Such a machine

is relatively easy to start and stop. Sections of the foil are



pl ace on, once again, a stationary workpiece. As the

bat chwi se thernonol di ng machine is stopped and

started a shield plate is noved into and out of the
heating station to expose the foil, as needed, to the
heat source. This nethod is not applicable to a

conti nuous-feed thernonol di ng nach!Pe,.nalnIy because

; is no cycling so that the foil pieces are
E:zgﬁfifnuousl y noving through the heating station. A
piece that is insufficiently heated cannot be nol ded
properly, so that at the start of operation the first
few Battdtbsn thechamtingbsertibn waadé gdc@.ﬁidﬁ?@?l &hd theen axe
conti_nugus- f eed chine is stopped the foil piec

the ﬁg:é%eﬁdg"'é‘f"attg%rf‘%?g E5BFLoBf Phersdtherishrpingt stapy bakes
the peapd bef JREPEFALUTE MRENLLDE JIBE, .' SAs the batehwi
r est grfheud. ger rrangél98 50 143 of b%ar aﬁicrr%aus 'sde_s%rl pehyise
an &ppErreldingoradhine et shepredgstchetattsad mm;:k_ﬁl&@&ﬁte is
name seal . The two workpi eces

ar e ﬁg‘éét%eghtm@taﬁhﬁ%g °§ﬁ‘€?‘é‘?&§a“? l\itﬁﬁg‘l%'}‘ntf’t wROSG e foil, as
t hei peededpetatthe dsaar soureai tored by pyroneters. This
reference squestsg%hap the NIR radiation be started
and st opped it rECEPOFS " eBhticable t1rea rpatiuous-feed

shut tigfirsemottihgtdichih&f Qﬁﬁ{ﬁebg&ﬁéen,ﬁ{erﬁ_ays IEQV\E c&in% sq that
avoid rejects with continuously noving workpi eces an

how 8! PHE%H PEpi WEinugysly oybhalithgoughnpls dbating
whensddt@oRC Al PradeS eisfdi L e:.'qisu%]ﬁgéﬁ%e;rtl_elg lﬁ?l\xlmvnEoNl:I:eO;Iolded
23342 It is therefore an object o e prese

i NVEPROPBELYoSo that at the start of operation the first few batches

are unusable. In addition when a continuous~feed machine is
stopped the_foil piece in the heating station will cool off and
will not have the required temperature when the machine is
restarted.

German 198 50 143 of Bar and Gaus describes an
apparatus for laminating together two workpieces, namely a glue
layer and a seal. The two workpieces are heated with near

Ainfrared (NIR) emitters and their temperatures are monitoréd by
pyrometers. This reference suggests that the ﬁIR radiation be
started and stopped in fractional seconds by the use of shutters,
but this reference does not say how to avoid rejects with
cohtinucusly moving workpieces and how to get the workpieces up

to molding temperature when the machine is started.

OBJECTS OF THE INVENTION




provi de an inproved starting and stopping a

conti nuous-feed thernonol di ng nachi ne. Anot her obj ect
is the provision of such an inproved starting and

st oppi ng a conti nuous-feed thernonol di ng machine that
overcones the above-given di sadvantages, in particul ar
that allows the nachine to be stopped and started
we3dsaut any significant waste of material, that is
where the | ast piece that noves out of the heating
station before the machine is stopped is perfectly
heated and the first piece noving out after the.
machine 1is restarted is also perfectly heated.
SUMVARY OF THE: LAVEREdEORE ol &b3600 ol NRUSELERT invention to
t her rrq:rgg:l_&iel n? machi ne during normal operation a ftoﬂ

i s advanced T B Pd fepbHrT idettoppingae qentinuous-feed
subst ekhalolyingonehadd, travel speed through a heat
station where it is exposed to a heat source such

that each pi P8RS PHHECE dF| thej Bravipisncer isncit ke isbadviean
for astprenagt fidkipfinesi AepsGotd i s @ direct
functjon of the %g?aﬁgters of%°‘%ﬁ§%"|{ Qg%gé ,dﬁ'éqafna‘g%ne
out pUt 2P EFE™EH (PR eborTgiTedngisedrantates , din pettiionlaf that
the shadisobne MbaNint he SBGHIRES i5451PPEM, Aushi eld is
positioned so that it is stationary and ext ende¥ t he

| engCAIBFIEIRE €548 | Ynntferindenthalteis ghére tivdladtepsour aat
SO t hatessuds Toﬁntthieallday,j_x{bo s&ﬁ:@&n 'béféz@p@{et ﬁ%chtige tiQ estofpgtl_J is
y

fromthfe $ The nmachine is started
) =3 c

ur ce.
acceF&eFati %’g heglgd pndathe £inst | Piege meing owic hEsretice machine
Whi | es sietddtanacuslsy piidesiPalinenous!y

SUMMARY OF THE INVENTION

In a continuous-feed thermomolding machine during
normal operation a foil is advanced in a transport direction at a
substantially constant_travel speed through a heat station where
it is exposed to a heat source such that each piécerf the foil
is exposed ig the station for a predetermined residence time that
is a direct function of the parameters of travel speed, heat
output of the source, and length in the direction of the station.
When the machine is stopped a shield is positioned so that it is
stationary and extends the length of the station between the foil
and the source so that substantially no heat is imparted to the

foil from the source. The machine is started by accélerating the
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accel erating the shield opposite to the travel
direction such that, as the shield fully retracts

fromthe station, the foil reaches the travel speed
and, before the shield has fully retracted fromthe
station, every piece of the foil in the station

exposed by the retracting shield is exposed to the
s@3sex for the residence tine. Thus with this system
the very first bit of the foil that exits the heating
station as the machine is started will have been

heat e .. the desired resjdence tine to the desired
‘out pu% O{jgr?f)eér?‘gt uxrag‘:'zI fﬁ%@rde"b\ﬂel sHltrgeeysdHi Fidceymechronously
wast e accelecatidy ngethithe opposdBé itdNtHeNera98i & de LA LSan
accel gﬂ%ti ng tgeefsg[ & d he foil starts accelerating. More
particul arTy &% (e of Hd&t *Hatsieeframnthe s¥atichi the foil

st ar t seacheg aherabirdly spsed bkt Hdtioke $haldnSeALHE %ﬁfﬂ ng
i's sugggranélda%%oé equal to the residence tine. Thrs

ensur es thna Fifr £ om0 6P Piesm Yfokks Spilofin tthe

foil Firtitre espireiiy the BOAHREid0LnI® 1" SSLARIEE thl "Brurce
beforgol g__?st arts noving out. According to a further
0

T 6 FREASR TN, the foil is heated

feature
radiantly, prefuenakhyty dNsBek afi 3bbP2irdtp: AQHI L O,
whi |l e targeefiglsl LS estp ped, a heat output of the source
i's subStantial?y Jealtiedtatar mRetitorshins of ditartedovtine
| nvertidverhees Neatdy sbefas tickiad fidi asl@l {iSe to the desired
accelg"‘rtgtg n petrht?u heath output is increased to a
noni nal -1 evelr at wht cAFEe FEMndf Featigeificant Wegtenor nal
runni ng. TheSecsidps tanNGiy EnddRBionChRy Giichs sayed - 4
accelerating before the foil starts accelerating. More
particularly a time offset between when the shield starts
accelerating and the foil starts accelerating is substantially
equal to the residence time. This ensures that the furthest
downstream portion of the foil in the station is heated for the
residence Eime, before it starts moving out.

According to a further feature of the invention, the
foil is heated radiantly, preferably by NIR radiation. In
addition, while the foil is stopped, a heat output of the source
is substantially reduced. Furthermore according to the
invention, shortly before the foil starts accelerating, the heat

output is increased to a nominal level at which it is maintained

during normal running. These steps ensure that energy is saved



23342 and it is not necessary to provide a conpl ex
cooling systemfor the heating station. To nmake sure
that the tenperature of the foil is exactly what is
needed for the subsequent nol ding step, the
tenperature of the foil is detected i mediately
downstreamin the direction fromthe heating station
arkdseontrolling at |east one of the paraneters in
accordance with the detected tenperature. This can be
done by a pyroneter in conjunction with a feedback-
type g9€ti;:oisl egt%%ugl ed to a variabl e-speed drive for
the fol andfor "SRCEREY JPAE Y R CorPleroroiing [spstem for
sour céhe Rhasinghetatidie foil is too hot, it can be

sl owed down o thi out put of the heat source can be
reduced somewhat™ ?\csé'Sgcﬁhﬁb the tsmperptrer of dhe (ol fs

the i avenly Ghat (i3 nddd@lrok 0cns Nt QW Whfiing step, the
t her np'noledailtng ching, the foil is decelerated from

the travel speed t6 &°Huff ‘stefedrimpediaselnometous! in the
advanéimegtidnessdii el nbdtihd @ ché:d4 Clnadidn®E8 1190y Tk O, s 0
upstreamposition outside station to a downstream

posi tTon - &xt BIfFFHY 181 1°°pFAengR YL thh thr ghtedted Sempératuze.

bet weBrist & bOidon@tg a phLon@Ll GE é%f&ke@léptﬁm a feedback-

synchyonous to . the speed of the foil as i

decel EFat TEEYPRACUPIE EhiteTaFiehieatneed (irise £k oheatoil

t he_ 4'153“’6'&“9#3@@@'%21% _cﬁ.t:&ﬂ_&_ fH}V{';}_Qgh&ﬁ; LJJ&CLOI lrhést W3 the
novi n&.ill\/ibrgoy%rtl cularly, imediately prior to
shutting down “fhe *trar farAdiomcri e crtpatsifi ehedheat
i s acosker atetbeupsit@ndtkivhad . he station to the travel
speed. The stLi el d..therefore enters the

ccording to a further feature of the invention, in

order to shut down the thermomolding machine, the foil is
decelerated from the travel speed to a full stop while
simultaneously advancing the shield in the travel direction from
an upstream position outside station to a downstream position
extending all the way through the station between the foil and
the source with a speed synchronous to the speed of the foil as
it decelerates so that the shield enters the station at the
travel speed and stops moving as the foil stops moving.

More particularly, immediately prior to shutting down
the thermomolding machine, the shield is accelerated upstream of

the station to the travel speed. The shield therefore enters the

station moving synchronously with the foil. The deceleration of



station noving synchronously with the foil. The
deceleration of 5 23342 the foil is started when the

| ast part of the foil to be thernonolded has |eft the
station. Thus with the stopping nethod of this

i nvention, every bit of the foil that |eaves the
heating station is heated to the desired nolding
tenperature. The foil left sitting in the. stationis
not heated at all so that it wll not be damaged, and

is only heated as descri bed above when the machine is
rest athed. BRI EF DESCRI PTI ON OF THE DRAW NG The above
and of"RRrFodbjiEcEtarted shen she laghgartelirthagesl wi bé
beconmenhémioRoIRAMNsY1RPEHLMa e &0M t he fol | owi ng
description, reference being made to the acconpanying
drawi ng in whiB¥F vE¥hGthe topping metiRdas® thidenepbesmt ivery
Vi ewsbit lodStHeakdiAgenaeh i s _iovention -
respectively when st%pgeaq,g; &hggﬁggﬁ%‘\?l %:at YoiT SFBpele the
to t h8*TSAt MLy teeeratoere, mdfmeneﬂtnsmmg in the

cont i BtkHisa figeghRAR 4 aRd, ! d hs
illustrati ng t he net hogJIa‘ﬁoifd:1 tgfé;h?%\'}gn J'?Lgn 22 g?’%f’ﬁg and
DESCRMPPREN PR taseat) deprrfthbeiSabavet whed, the dxdiin® 18| s By ted.
machi ne has a heating station 1 to which a
thernoplastic foil workpiece 4 is fed in a direction

3 by a drive indi cBEE FSARIPAION OF |THE airARNGaNd

operated by a controller 6. The heating station 1 has

a
The above and other objects, features, and advantages

will become more readily apparent from the following description,
reference being made to the accompanying drawing in whzch

FIGS. 1, 2, and 3 are side schematic views illustrating
the method of this invention respectively when stopped, wﬁen
moving from stopped to the continuous-feed mode, and when in

continuous~feed mode; and

FIGS. 4, 5, and 6 are graphs illustrating the method of

the invention.

SPECIFIC DESCRIPTION

As seen in FIGS. 1 to 3, a thermomolding machine has a
heating station 1 to which a thermoplastic foil workpiece 4 is
fed in a direction 3 by a drive indicated schematically at 12 and

operated by a controller 6. The heating station 1 has a



- 6 23342 downwardly open hood or housing 2 provided
with a rowof NIR emtters 5 constituting a heat
source and serving to heat the foil 4. A stationary
reflector 7 is provided underneath the 'station 1 and
underneath the foil 4. Downstream of the heating
station 1 is a nolding station 13 (FIG 3 only) where
bl2Bs4¢zers or pockets 4' are forned in the foil 4, and
between the stations 1. and 13 is a heat sensor or
pyroneter 11 that is connected to the controller 6. A
shi el |late 8 is novable by an act qator.lo al so

oper a %‘5“'5 ‘slyh%l’e@o’?ﬂ*o?’i Brusing (2opyerideshmbtlr earow of NIR

bl ockiemirtpasist écuati thl i eakl Gurde Whd Reldifiq AQMSLT gaM
end 9_at tphe domstreg‘yrg]gnda of f_he qu§| ng72 to an e
upst r 84rh &xpBsTHYiPBEY reEircspoVinis mrevtiged IndérnbatH She

downsk¢2a6n ANghduiderflatdPsle’ £aM Of _ BmsypeSt ro%artnh?e ﬁgat(.?i.fng
the housing 9. In the FIG 1 blocking position,

foil AH°T fots Rerpldirshtatien J8uRIE. ciPalverehebe Whiikeers or
o Run0R0bRORRb DD G0diR N AP Relled b acions 1
emtters 5 falls directly on the ol . burrn

nor metcbhiF i Je3E Ferier e percmeteratl $hatwisi wnn&dtSd @ the
the fainkrdhigBWes continuously at a constant speed or
velocity Vin the direction 3 and the heat emtters 5
are operati MysitelfiRiate & andarablacm amlacowtputio Tiuds

. i1 4. i h residence tine
N gv;s;wpﬁ;aaﬁga?f st il? ieta{lrgiiert ﬁ\g:rL+ s gnglls?reeg? Sﬁlﬁﬁ Ct P ofPgfen

t he VaPBtityF - andith Lbh@eypsitréam edb 9 at the downstream end

of the housing 2 to an u?stream exposing position shown in FIG. 3
with its downstream end 9 at or upstream of the upstream end of
the housing 9. 1In the FIG. 1 blocking position, the foil 4 is
not heated by the source emitters 5 while in the exposed
position, the radiation from the emitters 5 falls directly on the
foil 4.

During normal continuous-feed operation as sﬁown in
FIG. 3 the foil 4 moves continuously at a constant speed or
velocity V in the direction 3 and the heat emittexrs 5§ are.
operating at their standard nominal output. Thus every piece of
the foil 4 will have a residence time D in the heat station 1
that is a direct function of the velocity V and a length L in the
direction of the station 1. Since the heat output of the source
5 is constant, this will ensure that every piece of the foil 4 is

heated identically. The Pyrometer 11 can vary the speed V and/or



direction of the station 1. Since the heat output of

the source 5 is constant, this will ensure that every
prece of the foil 4 is heated identically. The

pyroneter 11 can vary the speed V and/or 23342 the

Qut put of the source 5 to fine-tune the heating by
feeding an output representing the actual tenperature
ofeaghe foil 4 as it exits the station 1 to the '
controller 6 so that this controller 6 can make the
necessary adjustnents. Wen the machine |Is stopped as
Shomtkgolfll(% 1 tE]‘he foil 4 is not noving in the

di rection B % Re WEVIEFFRAnt Aoty thehbeatiihelby Seing an
at t heutiouwnsdpresantons trd at;hg;,sgg@ggguge $P as {1&1 4 as it
conpl e;ngfalsyﬂpl ockt.,t he underlying foil 4 fromthe source

5, and the %S8EEeR 5 £ WBpt9oRErAlieh &dsothato thip epretirbtigr 6

at a wes yako©whé @eBssary RAsEMSLAM | S started fromthis
position as illustrated in the graphs of FIGS. 4, 5,
and 6 by firsiPFalh AP tifestoppet as Shown ihtRIendn tal

out pu€oiiseeisFhds mA\}ingaﬂ o lyrheigr § t1:&“—:-. %ougmrgal end 9 of
heatifqﬁelgyel is attained the controller 6 star?né, N
fact the"t8giF 48 TetirUenEEtrsaesd peithe stationr hobi o to

of t heomphéedid yioat &nd unQOFINERE @811 Exﬂ:%m%em%gﬁet Ge and the

nom nggu heagt i,nge_l evel is obtained and after the start
of t he" V&t ratt iCoMPsTt BtRed (FAt eperebi@afati B verystomr level.

to nome andenSisaseekes abad e positish DON1NQl ., &ﬁ%l. the
speed Y sTQl sGspeed V is reached exactly en the
shi el FBParE Fot dvr e PRI FUPY FiFstoRimPhRS 8P fibeovputce 5 to

W t h 2t somiedhediputhaeaf @, o)t Nes1b ity BRELI OB QF oS,

foil 4 af the extrene downstream end of the station f

will lbe g vel is atfalned the contrqller 6 starts, in fact the
desired residence time D before, retraction of the shield piate 8
commences. Exactly when the nominal heating level is obtained
and after the start of the retraction of the plate 8, the foil 4
starts to move and is accelerated up to its nominal travel speed
V. This speed V is reached exactly when the shield plate 8
retracts fully from the station 1.

With this method, therefore, the tiny portion of the
foil 4 at the extreme downstream end of the station 1 will be
exposed to the full heat of the source 5 for the desired
residence time D and, as the shield 8 retracts synchronously with
acceleration of the foil 4 from a full stop, every portion of the

foil 4 will be exposed to this heat for the exact residence time

D. Such operation ensures that on startup the only portion of



exposed to the full heat of the source 5 for the
desired residence tine D and, as the shield 8
retracts synchronously with acceleration of the foil

4 froma full stop, every portion of the foil 4 wll
be exposed to this heat for the exact residence tine

D. Such operation ensures that on startup | the only
pession of - 8 23342 the foil 4 that is not usable
wi'll be that small piece between the heating station
1 and the shaping station 13. FIG 6 shows the travel
of the faoil 4 relative to time and the position of
the shPefgihlathetsis ppt gsplfienvill be) thatremallhpiece between
resi dens Bed iR Ra8XdneNoHigOfet ;] i oward the
right and p?(gduces thgéxvg%tei %%F%ﬁgg%&oﬁofafhe

foi | - noverrent ¥tr ¢ harg dhe travel efitierfiodl t4 melddivd b Stime

of f set a0t L PARIS L@ e [ 0 e shield plate
8 at time T 94 that the reRre piee Ef hégs%?ef'btg TatEe
8 can"IhTeHdsrse biresBtextprdssemphesind@xis deherdaticri gt

the {6 brdlinedN@ns %l Se3LAP DY Ryingi ng the
shield 8 outside  the station 1'9?%?8 Lot TS eIt fiEve after

di r ecti®ofeeddencoet Hgmef Bi | Thisavifset speethpvhdi0 té tak, opshiaiy of

the stieeliieBa QALEL B iSiatio it and the fqil 4
are novin sy(r?ghr ono%gﬁfé '?'héeorgha ter Bg‘f?eflgeqfs?ﬁeefl&eld
8 andPBET I® gamip theew! be et dtheysrzier o 6L lapcaliethtioh e the
shi elsbignd 9 reaches the downstream station end and
both the shield 8 and foil 4 cone to a sinultaneous
synchroni zed Th&I $¥st# ifhiterrddnky bhingiowtthetshabld lBeoutside

SOUr CfheSsta$idiOl rﬂialtL Mnortggxu 15 q:hL odi%@tY&og n.':e rag yt'he Tpol:{i-travel
speed V so that, when the shield 8 enters the sﬁation 1.it and
the foil 4 are moving synchronously. Thereafter both the shield
8 and foil 4 are decelerated synchronously until the shield end 9
reaches the downstream station end and beth the shield 8 and foil
4 come to a simultaneous synchronized halt. At this time the
output of the source 5 is normally reduced to save energy. Thus
every bit of the foil 4 that exits the station 1 before the foil
4 stops moving will be perfectly heated, having been exposed for
the desired residence time D in the station 1. The stopped foil
4 in the station 1 will be shielded from the source 5 until the

machine is restarted as described above.




every bit of the foil 4 that exits the station 1
before the foil 4 stops noving wll be perfectly

heat ed, havi ng been exposed for the desired residence
time Din the station 1. The stopped foil 4 in the
station 1 will be shielded fromthe source 5 until the
‘machine is restarted as described above. - 9 23342 WE
G38kat 1. A nethod of starting a continuous-feed

t her nonol di ng machi ne where during normal operation a

foil is advanced in a transport direction at a
substgniiahl.y constant travel speed through a heat
station ere it is exposed to a heat source such
that each piece of the foil is exposed in the station

for a predeterm ned residence tine that is a direct
function of the paraneters of travel speed, heat
out put of the.soumeehodask sta2084 B bohti@udideggt i on of

t he jon. ..the starting nethod conprising the steps
of : %‘ %%f i onl"g'lc;llmse g*f%ﬁ p&Fing Jertl otRergytignshifetd iso

t hat adirdnced it attrengioyt andeibRndSa (daBsdaQBGl y QbnliGe

st at itggveQetV\é% Nyl he foil and the source, whereby
substanttally no Reat 22t 5T TetPsrs tthés fgPeset; tap heat
t he sewrmesudhinthathescdapices FCe esat LOQxbdral 8 knd Qtation

the travel speed while . sinultaneously and
synchronolisTy accereratiffees APl 4 Gpiitrsrt dunetgor (pf
t r avé&he glaraetteon o Uehvélnapeedd hdabusite bl thll Jo).’u:ce, and

tr I‘eta\r/ 2%&92:8616% anen :ﬁl’gg%cé:%.%% Iéag ni'lhet sh 1:.eat£.w:?nI . | tl[ee 2&2%?11; :rt]:thod

comprising the steps of:

while the foil is stopped, positioning a shield so that
it is stationary and extends the length of the station between
the foil and the source, whereby substantially no heat is
imparted to the foil from the source; and thereafter

accelerating the foil to the travel épeed while
simultaneously and synchronously accélerating the shield opposite
to the travel direction such that, as the shield fully retracts
from the station, the foil reaches the travel speed and, before
the shield has fully retracted from the station, every piece of
the foil in the station exposed by the retracting.shiéld is

exposed to the source for the residence time.
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the shield has fully retracted fromthe station, every
piece of the foil in the station exposed by the
retracting shield is exposed to the source for the
residence tinme. - 10 23342 2. The thernonol di ng

met hod defined in claim1l wherein the shield starts
accel erating before the foil starts accelerating. 3.
Tl2e34zher nonol di ng nmet hod defined in claim?2 wherein a
time offset between when the shield starts

accel erating and the foil starts accelerating is

subst anti al | y2eq%%l tho the residence tinme. 4. The

t her monol di ng “rret RO GEITARLYSE Pethed Aefingf dretlsin tihsherein
foil ithe hba¢ldstats arbbiorabing Thaotdehiagp] ding met hod

def i n?gceilgrcligi m 4 wherein the foil is heated by NIR
radi afton. 6. The thernonol di ng met hod defined in
claim1, further conprising the step while the foil

is stopped 0f-31 substantially reducing a heat output

of the source’: 7 PYFESTRBIIGHS Fetig Ffinet idaflpived ¥herein
cl ai N Biime fafEEdL be GRBP hsh NHe MG B SDrtS Q%Eéie‘éa%%‘;"in the
the fpi.l starts accel erating of : increasing the hea
out pu?“tlo_s LERDIfCAtte R BRE| 1 Fubftprtially equalntd shairastience
duri ngimeor mal running. - 11

4. The thermomolding method defined in elaim 1 wherein

the foil is heated radiantly.

5. The therﬁomolding method defined in claim 4 wherein

the foil is heated by NIR radiation.

6. The thermomolding method defined in claim 1,
further comprising the step while the foil is stopped of:

substantially reducing a heat output of the source.

7. The thermomolding method defined in claim 6,
further comprising the step, shortly before the foil starts

accelerating of:

increasing the heat output to a nominal level at which

it is maintained during normal running.
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23342 8. The thernonol ding nethod defined in claiml,
further conprising the step of: detecting the
tenperature of the foil imediately downstreamin the
direction fromthe heating station and controlling at
| east one of the paraneters in accordance with the
detected tenperature. 9. The thernonol di ng net hod
defskfed in claim1, further conprising in order to
shut down the thernonol ding machine the steps of:
decel erating the foil fromthe travel speed to a ful
stop whil e sinultaneously advancing the shield in the
travel dir ect orfbf reFeagnoldiog resthed detined ninout Ainde,

st at i @arémeracomPLiMIRS B2 BLRPSL I ON extending all the
way through the station between the foil and the

source Wi th adeireéirs Vg rernrgaturecos hiee £oiicetimaafiatdlg
fol | abwis:dgcel ehalasecdtBersly G ghiel denters, the
Vi

station at_the travel speed and stops s 2tthe
foi |l °SHFPLLiNEVitngeastoneThe thhrrondbch NG aebliadce with the

def i N@gcdcRed leadhdl:Qpuref Ur t her conprising the step
i mredi ately prior to shutting down the thernonol di ng

machi ne of: accelerating the shield upstreamof the
station to t h?. Eﬁ@‘éﬁérm%ﬂ&%gng -meg:hzod ge%%éezd in claim 1,

further comprising in order to shut down the thermomolding
machine the steps of:
decelerating the foil from the travel speed to a full

stop while simultaneocusly advancing the shield in the travel
direction from an upstream position outside station to a
downstream position extending all the way through the stgtion
_between the foil and the source with a speed synchronous to the
speed of the foil as it decelerates, whereby the shield enters

the station at the travel speed and stops moving as the foil

stops moving.

10. The thermomolding method defined in claim 9,
furthe; comprising the step immediately prior to shutting down

the thermomolding machine of:

accelerating the shield upstream of the station to the

travel speed.
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11. The thernonol ding nmethod defined in claim?9
wherein the deceleration of the foil is started when
the l.ast part of the foil to be thernonol ded has | eft
the station. 12. A nethod of stopping a thernonol di ng
machi ne wherein during normal operation a foil is
advanced in a substantially constant transport
diasegz i on at a substantially constant.travel speed
through a heat station where it is exposed to a heat
source such that each piece of the foil is exposed in
the station fgg a_predeterm ned residence time that is
‘a direct funct! of OfPETempiiiagdethed defipediin| clapmed,

heat ganeintttd dipeidiatiGOUF GBe RBE 1s€00LBed Und®he 1ast
di rec’tiotn Qf the,statior}:h the starting netho

conpr PEThE" (18 id e Bt themmpidedhasgleftctifeostationm
the travel speed to a full stop while sinultaneously
advancing the_shield in the travel direction from an
upst r eam posi t1-on® JEERIUE Starnisg & shermonkidiimg mectine
posi t wiite £ deFgNgorahl JbetdaY af BLQUIhN a&mcg& gtion
between the foil and the source with a spee

synchP 6T RH Y AePstade &BrrEPotthdifegtiongsat jat substantially

decel enates, tadver %}ée& Qﬁr&ﬁhei geﬁnggéon gr{' ta.@t 'isoQ aotsed
t he t\{avell1 speed and stops noving as the fol st OD’?
WDVirKf a_ gfg source such that each piece of the foil is gxposed in

the station for a predetermined residence time that is a direct
function of the parameters of travel speed, heat generated by the
source, and length in the direction of the station, the starting
method comprising the steps of: ‘

decelerating the foil from the travel speed to a full
stop while simultaneocusly advancing- the shield in the travel
direction from an upstream position outside station to a
downstream position extending all the way through the station
between the foil and the source with a speed synchronous to the
speed of the foil as it decelerates, whereby the shield enters

the station at the travel speed and stops moving as the foil

stops moving.
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