éCNTRCL STRETCH LAM NATI NG DEVI CE The pr-esent invention relates ge

neral ly

to the production of |annated papers products and nore 5 particularly to

gpparat'us for lanminating plastic filmomgterial to a paper nategb?%
a | am nadted conpositey said apparatus having a systemfor contro

Q@ﬁorm

ing the

amount of stretch in the plastic filmmaterial to ensure proper registry of
the filmmterial wth theopaper $PREPCHEMIAMINATINGNBEVECEOf a plastic film

material to a paper material has been found to be particularly adv
wher e paper products having high strength and abrasion resistant g
are reg%ﬂ red. Sehprasentt énvest tomposlates genenaddyi tal hey desira
t he packagi ' t L), t éﬁbﬁ : | Rt.ad the interi
of the |§%§¥§§%§#ﬁ% Fg %%@Sﬁggég.é§§$? lﬂiﬁ%ﬁdﬁﬁ Ehﬁageggckage. Th
const r uet iRA¥ tdif laFd Yo osaBRaTatusg agﬁﬁg]taéﬂf@érw&s%l@téf:e descri be
Peer., U $iliahetleri@iNeo 4, péded matdrigl abudortn a Laminated conp

i er) o1 RPHSE P, taca PRERENEFh N G By el FBRCER BB RATT

ant ageous

ualities
ble in
or side
e
din
osite of
paper
per and

t he pl ast ithef iamouggnofaktyeeh pasthe\ekastiqufidm sptesindrtoyerSwrSs/i ces

where each, e clRlketyabe £hE £LOFRRNGANELY wilthekhlegapel under

and treat €d as necéssary dependi ng upon the particul ar end use for
IaninatE%“@GﬁE&éﬂbe. For exanple the plastic naterial nay be irrad
30- . conventional processes to-increase its strength or inprove it
pALntability. Eemjnatdepe@feabplirathesfilie nateniad ito prpared wit
graphi cs anga¥edtade®ayl beed BBuA& €6 0odFsdett iAA rQC adk-BALtagaBNlsC
enhance the packade ABPearances nug: RSl g™ i0ghI%nl SREIERE, 3O
_ resistant qualities are required. Such laminated
15 <composites are particularly-desirable in the packaging
- industry, where artwork mey be printed on the interior
i side of the plastic film to produce a high gquality |
- display package; The constructien and use of such
= laminated composites are described in Peer, U.S. Patent
20 No. 4,254,173.
- In producing a laminated composi;e'of the type
described in Peer, both the plastic film material and
" the paper material may be provided in continuous sheets
A from spools. The paper and the plastic film generally
25 Pass over a number of roller type devices where each of
the materials are independently stretched out under
tension and treated as necessary depending upon the
particular end use for the laminared composite. ' For
. example the plastic material may be irradiated in
30 conventional processes to-increase its strength or
improve its printability. In preferred embodiments the
plastic is printed with various‘grephics and provided

with a metalized background over the graphics to enhance

t ensi on
t he

iated in

S

h vari ous

s to

the package appearance. The paper may undergo treatment
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-2- as well such as being electrostatically charged to aid in the bondi ng
prooess Either the filmmaterial or the paper material or both are treated
th after with suitable adhesive to provi de a bond -bet ween the paper 5
and m To conplete the | am nating proc t he paper- and film material ’
are essed toget her between opposed rol ler to produce a snooth fl at
conposi t.e. Variamwdidatsuah @rs m;lmgnglpc@cesnmgaylgl shhabged eepiaidl to

ensure proper mhetﬁié)'%dﬁdltr@etp%wc 3sES, quﬂggdtﬂg gf‘ hlﬁ%é-gnéﬁ'pc?r Oghérﬂg

film paper and adhesi ve agen are being use rocess
end product of RIREHIAALIEIIALs o Ib.ﬁ’rﬂ’nét‘EthS gdit beam&heﬁa‘ylﬁe fed (-
directly to cutsumumeead»resatvbertorrpebwas &0bohdr bEEWe & OCKS Spder ThE"

conposite may als t ak u on_a_separate spool for storage
and | ater p$oce%r§df)npel eﬂé‘ ct%ﬁ Iemtég Z?%Bﬂf)bggt@r?ﬁ%?/gde%hwer
advant ages overamsbriidm matalripdc Iaagl pgesaedr tagebheér abemeéneacbmoséﬁre

uni que probl emsoil e Y 48y ptrgdlg%ecgzrsg?%fé_?ctf?_gs 5%“§°Q£@%t | CYM&H L used

is generally quite 20 thin; on th iC
films of such thfabdiss &Fs Od ngoP¥PEessRsomayhalaR 'Elerlre@uxm,dlmn nat i on

process as a ree‘:wdrenfpz\bq:rd:afauh@%ma beRREALUE 8a 284, t4ED £ &1 derti al
forces exerted on t h rocesse €r| or.to 25

fl s unrolle
bondi ng wi 40 t K BSa 58 theSLf?‘ﬁ'“‘St PEPER ﬁﬁdaﬁghgﬁﬂ’ IRFP Heyh tS ¥ war pi ng or .
buckling in thédeing neegd icohbes procasst heThel end eprodsct of theady state -

condi tion. Sind@jdees PR ﬁtaﬁqnéq’ggecgﬁéag%ée‘gﬁf\%ﬁdm% pdeedd! mfor lat e

| am nation, in'registry vmt predetermn paper material. In
such cases t he $Heftdy itPagatitdngt Hlﬁﬂs?fb@therdm@\#hhﬂ!ﬂs cfepcfutthemnces in

order to permtpwmzdgegl %tef)éowpbbwéhﬂé pﬁQSSSEéHGaké’:?tdﬁ('éiFécélliFh as
aut omat ed CUtt%QQ '%é%af@fafs ieigrsgggrage and later proce551ng. ‘
Use of the f11m/paper_compos1te provides many
advantages over conventional peckaging material but also
creates some unique problems. In order to be cost
effective, the plastic material used is generally quite
20 thin; on the order of 0.25 - 2.0 mils. Plastic films
of such thicknesses tend to stretch or shrink during the
lamination process as a result of variations in
temperature. and the different inertial forces exerﬁed on
the film as it is unrolled and processed prior to
25 bonding with the paper. Such stretching and shr1nk1ng
may cause warplng or buckling in the laminated comp051te
as the film returns to a steady state condition.
" Similarly, a printed image may be repeated on the film
for later 1am1nat1on, in registry with predetermined
30 lengths of paper material. In such cases the printed
image length must be held within close tolerances in
order to permit proper registtry with other proceésing-
activities such as automated cutting in a later process
step.
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- 3 - Thus-it can be seen that a need exists for a paper/filmlam nating R
device which is capable of .controlling the anount of stretch in the plasti o
f¥lmmaterial.prior to lanirnation. 5 According to the invention [é)
there is’ provided apparatus for lamnating_phastic filmmaterial to a paper

material- to forma | am nated congosite the film material passing through
the apparatus in a cERUSndsuSanoRgi $8fR nB13Y 2 XAR88MISTd Sheb £8Rd3bei ng

extenS}bl y defor@b&@/&ﬂ@ﬁ Lbaltn&hmggomﬁwimgﬂch_lasdicstp;ame_ be&t ween Sny _
two reference poilnt op,the fJlmwe var ri.ng L.am LeN; .sal
P RS‘SE&&BFtLhﬁaﬁ§°?%€a £ é%?Ltéﬁ l%gth% g&ggtgc £3i 3

appar atiud conpri§P upporting vari ous conmponents of the
appar at 0S; paper mattepiglnpabsr topkambhatiompunt ed on said support neans

f iding a t] . I f . . ] . £ I

means. 15 opefably moMTEHELN o o iR daer kel BeEE b A A eont P nvous
pl f fil - nat -.égh ' | s i di

Zgﬁgsiyvce) folr g%hg?ggtégr%&falﬁqnm ?‘? ?giaglﬂggpg%mma‘g?t%%a$;tcn§/Inag!tpi%%éarrreans

oper abl y MORAEeLi A0 S& £hrSH RP AaimiHRRRY tehpbeDdé Nehy HARNFRESiAN0psstidg
filmweb to said paper web to form 20 a | am nated conposite continuous wth

id fil b, d in; fi .rolls i bl d '
Sai d support rESHRdnatERg ARERTBaty T | fr kB aPoaefodPpaB Rl AeniLlY cakEgpeing
sai d film supply, B3RS he ch‘é ae:ﬁ?éi@ﬂlﬁretqé)fl‘ofn@bll% | sudPeLdt Ve HRURLRY: €Rdinal
on.-sai d support neans an ngagi ng sard filmweb at a position downsfream

of \sai d fingt sededHcd Obbbueddang) twd | r8POLEhAT ¥b1H SEBAS tARE AANGY iviasl. may
for varying the speed of said firSt set of rolls wth respect to the speed

of said secondv£8t ehrigd| $ahohatbdbeLt 5¥edyapParatus sbhptibing SlipHéttXmédns
the portion of said filmweb posi- tioned therebetween; characterised by -
' for supporting various components of the apparatus; paper supply
means operably mbunted on said sﬁpport means for providing a
continuous supply of paper to bellaminated; £ilm supply means
15 operably mounted on said support means for providing a continuocus
supply of film to be laminated; adhesive supply means for
providing adhesive for bonding said film web to said paper web;
and laminating means operably mounted on said support means
; for bondingly compressing said film web to said paper web to form
20 a laminated composite continuous with said film web, and wherein;
(a) a first set of rolls is operably mounted on
said support means and engaging said film web at a
position downstream of said f£ilm supply means; |
(b) a second set of rolls is operably mouqted
25 on said Sdpport means and engaginé said film web at a
position downstream of said first set of rolls; and
(c) roll speed varying méans are provided. for
varying the.speed of said first set of rolls with respect
_ to the speed of said second set of rolls for selectively
30 stretching-or relaxing the portion of said f£ilm web posi-

tioned therebetween; characterised by



(d) filmlength nonitoring neans for neasuring the length of
termned portions of said mpvyng filmweb at. a position downstream
'second set of rolls and for providing a nonitor signal indicativé 5
of—said neasured length to a data processing neans; (e)-data processing
means for conparing the neasured | ength val ue of sai d nmoni tor signal to a
predeterm ned | ength val ue and provi di ng command si gnal s responsive thereto
to said roll speed varying neans for 10 adj usting the speed of said
first set of (80| E$lmelabguie mdreitsmeiow afeass dogemenduséngof rolls for
inparting a predeterm ned anobunt of stretch or relaxation to said film-web.

Conveni ent | ythgalength m 9&nRredrfiguminesy POZH$oBENpPFses 15 a mark adl
detection neans for detecting the passage of a mark in the grOX|n1
t hereof and §éhé|ﬁgvaﬂgefb%@rwﬁﬁcﬁﬁkﬁeﬁ&%%ﬁ%°ﬁuF§§nFGr§§Fdsﬂ # 5§ Pdssi ng

- i d k. d
o L oned pPaE Rt BOLLF 4| 7 FATBIR DR &aPRnLEAEnat S0Sh OO B o

predet rn1ne§£2§?§€shéé%£5 mp; Jéﬁ”QJ (M@é§%|§rbggkg§aéngﬁg§ ns, and a

pul se train prOVI ontrnuou " frequency,

el ectronic pgg§edgéglgrgébggaﬂhcﬁgé?goqggegghggrgﬁgnghéh@ééé@gg§ncy of said

pul se train bein ndent upon t rate of novenent "of said | am nated

conposite thieﬂgbh25a§@é dof o¢H IR inidHi HERARAgnal toSa- pFogePESRENEd | nventi on
wi Il now be descCribed, by way of exanple, with reference to the

acconpanylngldﬁguhﬂg&luerenunptﬂwldwhg commahdgsignaisarsspemsdve Si de \)
el evati on view showi ng the operation of a Ian1nat|ng device; Fig. 2 is a
schemat i ¢ dr ahengtshowi said heo ordnesd vgryiagcosansl £exincti ons of the
| am nating device of the
10 adjusting the speed of said first set of rolls
relative the speed of said second set of rolls for
imparting a predeterminee amonnt of etreﬁch-or relaxation
to said film web. |
Conveniently, said £ilm length monitoring means comprises
15 a3 mark detection means forldetecting the passage of a mark
in the proximity thereof and sending an electronic detection
pulse to said data processing means in response to said detect-
.ion, said mark detection means being positioned proximate
said film portion of said laminated composite at a predetermined
20 position downstream from said laminating means, and a
pulse train generating means for providing a qontinueus,
high frequency, electronic pulse train to said data precessing
means the frequency of said pulse train being dependent |

upon the rate of movement of said laminated composite through

25 said laminating means.



type shown in Fig. 1; 15 Fig. 3 is a schematic plan view show ng the J&?\P\
el ements of the drive trai.n of a |lam nating device of the type shown |§?4//
Fig. 1" Fig. .4 is a perspective view of a |lam nating device of the typ
$hown in Fig- 1; and 20 Fig- 5 +llustrates schematically the
el ectronic control systemof the lamnating device. As illustrated
schematically by Fig. 1, the lam nating device of the present invention
conprises a filmsupply nmeans such as filmspool 14 for supplying 25 :
extensible plastic filmmaterial 12 to be lam nated with paper material 16
rovi dead from a papey, suppl y neans such _as .g,paper_spgol 18. A conposite
(F:)ol | ecton means suc h%sgge%%o’srf‘feé‘tt% "d‘glsBBBI b?48‘?§°5’r%?ﬁﬂel?¥f“@ry |
col l ecting the cofipesamrplé; |witglnpfemdmnme alo ahkeacdOmpahypingatltawingslhe
film 12 upon Ieayhngh*@ﬁ:fi | m spool 14 may pass over one or nore
cylindrical idler rolls 36 which may be used to_straighten and flatten the
film12 as iltd | eavesFifie Spbd|2 BFhaRptlls chdgl sdeFanéen onkey cshywing | v

align the filmneheropérd@ion tdf a flidnfinatlbhigvaedeasds such as S-wap roll s
32, 34. The notive ans, provi des the .notjive.force for drawing the film 12
from the film sup%’??/‘ e ars aanscfi‘ﬁ“‘?&l(?ogﬁér’éf‘gssb\ﬂ'ﬁ‘% ?é"cd’ﬁ"g“rf’&‘l’\i’@
means i n contr ol andigecdierst rbirdt ians lef fehlemlamisat bhg deviles ot ek i n

further detal bel AdWid &, expdiyent illustrated inm Figs. 1- 4, the
first notive rreanlge%cosrrpri se S-wap rolls 32, 34, The two equal radius

cyli/ndri cal 150l | s 3Fid4 dhris posHchesred c plpar uiewl shewing hgmader and

rotate in opposiégefén€std ONthaladiie L33 nsBeed. 1!:99@9{&@%@& g rolls
32, 34 nust be Sﬁl};f i ci ent l"é smpot h to avoid damagi ng the 10 plastic film 12

and yet nust proViUeSERA fSEhe: ¥ F3&-i dial contact with the film 12 to
prevent slipping Fig. 4 is a perspective view of a laminating device

of the type shown in Fig. l; and
20 Fig. 5 illustrates schematically the electronic
. control system of the laminating device.
_ As illustrated schematically by Fig. i, the
laminating device #6 of the present invention comprises
a film supply means such as film spool 14 for supplying
25 extensible plastic film material 12 to be laminated with
paper material 16 provided from a paper supply means
such as a paper spool 18. A composite collection means
W such as a composite take up spool 24 is provided for
collecting the composite film/paper material after
'30 lamination. The film 12 upon leaving the film spool 14
may pass over one or more cylindrical idler rolls 36
which may be used to straighten and flatten the film 12
as it leaves'the.spool 14 énd which also functions to
properly align the film material 12 with a first motive
35 means such as S-wrap rolls 32, 34. .The motive means

provides the motive force for drawing the film 12 from



. %
between the filmand roll surfaces. The filmweb is wapped in an S-shaped
{yuration over and around the upstreamroll 32, then over and around
streamroll 34, as illustrated in Fig. 1. 'This so called "S-wap"

CcO guratio enhances the frictional contatt between the film 12 and rolls
32,~84 providing a nonslipping "nip effect™relationship wherein the rate
of film advancenapemdle@dp;?p, thardsPldrid 3d.s34dopetditdls %Pthoat Becbaagenti al
speed conponent at the surface of t roII 32, 34. After Iag ing the first
noti ve neans tﬂ‘éqY‘Fn'Fﬁ?‘%a’s%é'soqtrﬁ 4 SEBEtER ABatBevwhitl in the
preferred enbodateniah) sasfdsm:tnﬂsaiam a‘dratfhnertatilemglrrbamsw. The tkeond:-:
notive neans NhR 27 h o] y

| ami nati ng rolrr?ﬁ(bé%m%éé erapér elﬁfteﬁ&% 1 ﬁ'\ént%‘!%ngggrsE E.BEEIV

rolls 38 ngy beemedcwpwtswqmerqhmn%z éﬂ-a fi‘i"@péh’oeﬁﬂﬁ?langl e |nto

the lam nati ngrdpud 7ey ﬂﬁedéiéam %161@' I8P %Qel o@'i%ﬂ:h@ét ¢d with an
adhesi ve materi al iUCh as, for Ie a Eglte | astic 25 supplied

by an adhesi veP3td tel si%ﬂ?%a%&? (§?H&§Fn& 8§h8Png of the paper
16 and pl asti cdiReasions pmis Stiee tdummgipdéda I a\’lmanalutrlfgclel pf22heThells _

lamnating roljs 2?4 Kﬁ fBe 33% ”é%téhx?telfo gt ¥ %gxﬁoﬁgﬂbg 98' ' ng

(or heating) S to al Gctionm of ‘the a ond
bet ween thpopapk?sah@ #ilmn127ﬁ94n¥Qtrmﬂqt:P§QW§dGr§Véﬁ1§yeatnaln drive

neans such as f@i&ti’éhé{P &S’A@Hcéq\vidﬂ UHd HiQGh 12 Elog révahd digppsagd in
further detail éf lﬁg roII 28 may % Re dr ven by the \J_
same drive nDtB? %ﬂe%r ? &t 3fqi§3ﬁ%SVen Sﬁ 3 Plﬁﬁ cbﬁtact with
the main rol| @fapped ianamas+snppa¢)dﬁhfnguna11bm loxeirnandngroahfistié, 28
draws the fil %2¥92§:npﬁc9fi .f’? r?%UeﬁP%*hé‘%%&d thauhbanserahy

conpresses it ofm | amhated co
15 roll 34, as 1llustrated in Fig. 1. This so called

"S-wrap" configuratio enhances the frictional contact
between the film 12 and rolls 32, 34 providing a
nonslipping "nip effect” relationsﬁip wherein the rate
of f£ilm advance upon leaving the rolls 32, 34 is equal
20 to the tangential speed component'at the surface of the
rolls 32, 34. After leaving the first motive means the
~ film 12 passes into a seéond motive means which in the
preferred émbodiment also functions as a laminating
means. The secohd.motive means may comprise a g;;
25 lamindating nip 27 such as formed by laminating rolls 26,
28. _
In the preferred embodiment one or more idler rolls
38 may be used to position the film 12 at a proper entry
angle into the laminating nip 27. The film 12 and paper
30 16 are treated with an adhesive material such as for
example a melted polymer plastic 25 supplied by an
adhesive supply source 30 which causes permanent bonding
of the paper 16 and plastic 12 as it passes'through the
laminating nip 27. The laminating rolls 26, 28 may
35 comprise a main roll 26 containing cooling (or heating)



22.‘Agai n it should be noted that nonslipping contact between the noving .-~
surface of the second noti.ve neans and the film12 is essential to the
gperati‘on of the 15 invention. [In the preferred enbodi ment this

horisl i ppi.ng contact is ensured by the rel atlily | ar.ge surface area of t
main roll 26 over which the filmis w apped well as the conpressive

force exerted by & Nen&PPr&s i ﬁpltlheZ%z%umeohaatnaﬁénadnéelaz bd¥sa W th
the S-wrap 20 rolls 32, 34, the surfaces of the co resng %%ol? 8. and
|

main rol| 26 nustPefyagn rihe é??cﬂef ot iy at8rdmAdRagP 98P and
paper .J& and may Bpr@rmém i v ek atisc @luchNass mafppi 4givei mbtonaso cont act
bet weett he main y 26_.an f|| ensur that rage ce 25
t hrough the | am nh Jf %tﬂﬁ%e‘g\n blé’ equ %%t (c)ﬁt% u%?%ﬁ ght fg%t J[.rgg\?gftp
component of %he beldwce Gimprassimm nodlll 286 maYhéésPhber‘é%'é"@@ ‘PYI?\‘i‘%\dvance

at the point The fihdndLAVEmddtt SOVMAP ad a1td32naddvaly bBear abén Obyfilm
30 advance at the lamnating nip 27 _is_directly proportional to the

rotational vel oci ¥9Lbing r@@%ﬁtaﬂ"r'& thespaig Told €Re rotational velocity
of the main roll 26 rm@exzmmtyinﬁyu@emg|ﬁ¢gm‘eldeby011amnnaaingei:oblsy2©f

the S-wrap rolls t | C of the
main roll 26, a s%ée%gawgmd%lp? er?ﬁﬁaﬁ’ %é %%ggét eé‘%l %}\t gg@#, ¥§%R J%R%et ween
the point 35 v@erem\hbtimwslaamnmwap toolfosm3aminated ¢pBPESi bR
that it enters thgplam nating nip 27. By increasing the rot ational speed
of _the S-wrap rolTs* 32, 34 with respect to the main roll 26 so that the
tangential velocity chgdbmeht %H°"c1h£ he, ored (?F’atth§°SsM891F8I fengact 3y

exceeds the tangepétmbenetVéihovimymaneficeaiofl hessetond abtihe maansrol |
26, the film

and the film 12 is essential to the operation of the

15 invention. 1In the preferred embodiment this nonslipping
contact is ensured by the relatively large surface area
of the main roll 26 over which the film is wrapped as
well as the compressive force exerted by the compression
roll 28 at the laminating nip 27. As with the S-wrap

20 rolls 32, 34, the surfaces of the_compression roll 28

and main roll 26 must be sufficiently smooth to avoid

damaging the film 12 and paper 16 and may comprise |

polished steel.

(i Nonslipping frictional contact between the main roll

26 and film ensures that the rate of film advance

25 through the laminating nip will be equal to the

‘tangential velocity component of the surface of the main

roll 26. Thus the rate of film advance at the point the

film leaves the S-wrap rolls 32, 34 and the rate of film

- - advance at the laminating nip 27 is directly

30 proportional to the rotational velocity of the S-wrap

rolls 32, 34 and the rotational velocity of the main

roll 26 respectively. By changing the rotational

velocity of the S-wrap rolls 32, 34 with respect to the

3¢ rotational velocity of the main roll 26, a speed



web therebetween is caused to relax. By decreasing the 10 relative speed
jfi~{the S-wap rolls 32, 34 with respect to the main roll 26 the filmis
yoed to stretch. The anount of stretch or relaxation‘in the filmis’
dndent on the anount of difference betwgen the surface speeds of -the
S-wap rolls 32, 34 and main roll 26. Upon 15 leaving the lamnating nip
27, conposite &&Ef&meﬂxﬁﬁi(msﬂcﬁﬁané@ennsahbetxmh wdbebetwbes ¢Reand is

t hereaft d t |

o At er nat | TV S Hothere 1A A isaveBa ihac SphRRBL EPhEe LA (i ol ng

devi ces (not sﬁndvn!)he @diortmtal0 ifti ealtess rtbleelammpaeiegpnoyuz'f. TR s &

relative stretgletdndd f}fgnfeﬂéﬂé&a%q%%qug eeliOolkathgaslapa £81%Qe?fapef 16
ri erre

is measured by nonjto nmeans. In the nt t Im12 is
provi ded wbt h” $hdier e"cﬂsrl?%"tr & e W3idprrAtedSnirkEhad BRe npositioned at
equal Iy Spacedcméﬁ&maremaﬁt@d@em@bnhm fitl E‘h&ZS&ngbéV\bethl g. ;1 The
di stance betwenthese 1 Wi || r dto eLn as the
"repeat | ength v fspp? evl Olﬁ r?en xcgﬁé% %%ﬁ Esn%enﬁfgi b e‘\)/%:ggéyl s desi gned
to stretch or ¢emponeatte Y IQhel’Eqrrf-ameerf KBGBGaIlarrrnMeZQo ptheef bkmi ned

portion of t hewélb'tmét?eﬁékviélﬁ: qaaoe;rad&aklcag reBheri abyléeciréésﬂhét@ﬂée
between the marks in this ideal or eS|%n condition will be referred to as

t he "desi gtﬂre‘b%laﬁt*‘éﬁgstﬂ?e RS S-#ERAPH oL & a?roﬁ“o‘r’lmer?ﬁ?ﬁﬁ’étl ng
device , the ftdnie wmaid 21 29 redieciEianmd 1rsek:ansaadtbhuuébehd| sThece
bet ween t he S y.deviate fro e t he
system correct%ur&,?alfﬁé:eI‘?ngj1 Pl chc srsé:(fT erell(r%af tler gi‘% tﬁg ﬁ?g?‘gﬁ%@
measur ed bet weem the k@mqtm'byoﬁ Idd fifierience hgtweens theesurfaeg speedimafter,
will be referrgg ¢ie S ip Al Y, el@QaEnheﬂﬁE'ﬂ" rolhe280ni ﬁﬁéhng nmeans

provi des data to a, dataé)rocesm n.% means from which the_anobunt of stretch
or 15 eav1ng th lam1nat1 g nip 27, composite 22 may pass

over another series of idler rolls 40 and is thereafter
received by a collection means such as composite take up
‘roll 24. Alternatively it may be further processed as
by cutting and folding devices (not shown) to form a

'20_ final or more complete product. _

The relative stretch in the film 12 subsequent to:
lamination with the paper 16 is measured by monitoring
means. In the preferred embodiment the film 12 is
provided with photoelectric readable preprinted marks 19 ﬁuﬁ

25 positioned at equally spaced points near one edge of the
film 12 as shown by Fig. 4. The distance between these
marks 19 will be referred. to hereinafter as the "repeat
length". As previously mentioned, the laminating device
is designed to stretch or relax the film 12 in order to

30 laminate a predetermined portion of the film 12 to the
paper backing material 16. The distance between the
marks in this ideal or design condition will be referred
to as the "design repeat length". However, during
operation of the laminating device ¥, the film 12 will

35 stretch and relax and thus the distance between the
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‘relaxation in the filmmay be conputed. The data processi ng neans provides-:.
a control signal to a first 10 notive neans speed control neans responsi \
to the:snonitoring neans data to selectively vary the speed of the first
“motive .nmeans with respect to the second notive neans for inparting a
predet er mi ned anount of stretch or rel axati o&to the filmas it passes
. between the first 15 and second notive neansl- Ln the illustrative
.enbodi rents the noni.toring heans c ri se photoelectric sensi nmeans such
as phot oel ectri c Hf%® ﬁf&eﬁ&ﬁtﬁ ggg& éﬁesaﬁﬁlﬂﬁi ﬁ?Pﬁ%%rl?‘h%&ga‘E'ht‘o‘f t he
conposi4e web 22 dtewstateamdorae@ctaninaelfy aspd2fchssedchersdimgtide.
‘prepriwted spacedngd ARALL MWAIKAAE §lablEeh! LLAZeSIHExcd "Fo RiPIARL SOt T I €
unit operates in‘a conventional nmanner Sendriig-out " an: el ect 1Nt ¢ pul se
si gnal in respongwonigafiing meanse Arscribedf herggnacm. swblih)ber ovi ded by
the unit. In thi sedferied do e theotaekasl repdatt 18hgtnt he present
I nventi on, t e di sturbance i,n the light-beam| s produced by the passage
t her et hrough of a prg&ﬁ ﬁF@ﬂtﬁﬁﬂﬁglg.aTﬁep§ﬂ896€€e€?F?ct% td3%R i ght  be
any of the a nunipoasssiovgrmeansl [fxoavahliehl ehiki ghospeecdf usit tstctuadr as MEI

Services Inc.'s - A ' | £ O,..ln.th ef d, enpodi nent as
i1 lustrated sche%%%cxz%%%{b&%gs fe?mﬁ%ﬁo 8ef:8%?§|t%?hnﬁ;ﬂ§ ap?‘g‘b_\/i des a
si ngl e el ectr oni PHERALHS 319 Melanso prieyidesaaprontrel ngigeahstoid chinsty be an

el ectron data 35 gyt3GAS HdahsUpeed0@one26 hbdRsArPEhOAEvEBEK dfe - - 10
- (detected. & further .illustrated by FEi g 3, a continuous el ectronic
- d5se to BRyefsiy

purse train is al™PYHRAFeFeRDs; e elY o¥RE%| the BREeARE by a
rotary pul se uni tthe)firskhaordiver yiepubsatithsrespacabty eweaneetes wskive

means for impart:ing a predetermined amount of stretch or
relaxation to the film as it passes between the first
and second motive means.

15 :
In the illustrative embodiments the monitoring means

cémprise photoelectric sensing means such as
. photoelectric unit 44 is positioned at some point near

the path of the composite web 22 downstream from
10 laminating nip 27 for detecting the preprinted spaced
apart marks 19 on the film 12 edge. The photoelectric
unit operates in a conventional manner by sending out an
electronic pulse signal in response to disturbance in
beam of light (not shown) provided by the unit. 1In this
use of the photoelectric unit with the present

zs invention, the disturbance in the light beam is produced
by the passage therethroﬁgh of a preprinted mark 19.
The photoelectric unit 44 might be any of the a number
of commerciélly available high speed units such as MEI
30 Services Inc.'s Scan-A-Matic Model PLM-2000. '

In the preferred embodiment as illustrated
schematically by Fig. 2 the photoelectric unit 44
- provides a single electronic pulse signal to the data
processing means which may be an electron data

35 processing unit 100, each time a printed mark is



by a drive belt 99 (Fig. 4) or other conventional neans,

to one of the

dukge\shafts in the main roll 26 drive system deseribed in further detail

r tion of the drive system conponent. tigbical ly on 10

hggggﬁafter. The rotary pul ser 101 enmits a fixed nunber
v
3, 000

of pul ses "per
t he order of

uter operations

6, 000. Thus the _pulse train recejves its_ master speed reference from

the main rol | BPteEtedst ol pfRrilehql LlYstRrtRd oH @r"gcor?p

descri bed bel odonthAubQsaeYedtitSeic MBYLaEe faih GEMESD qiﬂoy:m\éai aabl e type

e
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h he Bal,d V27 -
o1 oceasi ng. uni AAHD FS- Fhsgraimor 59rt Y Aot iRe

slightly d
initializes a t@oﬂﬁ?

ffer wguage Si ghal fromthe photoel ectric unit
n&Be d%?%hs*i‘%f#%a’dbd'-% i Fodd 2@afEFivehe data is

| oaded into negpeYed| H8ScebestiRNfOftide derdilMideedin@ fereW Gaent W ndow
IS si rrultaneoulsr g |n|t|u I|zef {or I€e nexi eZ% qﬁta It.{)aqjlln% Th% digital
data from each®@s8hY Ri ﬁ%ﬁv % p?’% PFUSAERTE R K EECURF repeat

| ength of the kevelp&ionngft bhepioivel syster conponehtartypilcallysont is
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the art t val ue regresentl ng the design repeat 'l ength

mermory. - El ect r §§Bc P28

is stored

£EcEPBRd cCERRRFRRCr B YR idimd hadedd GFivRe devi at i

bet ween the aceystemngréesding £pebie | 1vags hﬁoﬁr&waméxdeiiye&&tumt to
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15 Optical Incremental'Encoder,

The data processing unit 100 is programmed by a

convention circuitry well known in the art

to count the

number of pulses ihput from the rotary pulser 101

between consecutlve pulses detected by photoelectric

20 unit 44. In slightly different language, the signal

from the photoelectr1c unit initializes a "count window"
which is loaded with digital data. The data is loaded
into memory at the detection of the next mark and a new

count window is simultaneously initialized
ZS data load1ng.

for the next

The digital data from each count window is processed

to determine the actual repeat length of the film

passing the photoelectric unit 44 and the result is

compared by means of conventional comparator circuitry

30 well known in the art to a value representing the design

" repeat length which is stored in memory. Electronic

correction commands are generated based on

the deviation

between the actual and de51gn repeat lengths and

provided as input to correction motor control circuitry

35 80.
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‘amgunt of devi ation of the actual repeat length fromthe design repeat /
length required to initiate correction comands as well as the nunber ‘of
count wi ndow repeats .required to initiate correction commands. The

“el ectranic correction. commands provided to the control circuitry 82 are
converted thereby to anal og 10 out put which Lg supplied to the direct
current correction notor 80 nechanically ITnked"to a phase drive unit 71. A
conventianal notor sppedatori iapuegfreaANa eumhewslahéruﬂnyﬁﬁ(ﬂénmmmaﬂator 81
i s operably conn ed. .t correc 0, ri n ut

tach 15. signal %b %flg %§§V|Hgéf %“?ﬁ"ng%rﬁ%gtl% oﬁé%:hg%qé% %gU|try
82. Tﬁeznechanlcamﬁoumaﬂupnofsuhb phathe di¢gigmtepeat lengyh iang }hhlnked

to the S-wap rol Im%u%% o%4adb§su§éﬁdotntxfxyrw@&aﬁeé@;séaéﬂqrﬁdaf on?Rflel NE
rotational speed of ,20 the rol 34 hus contfrolled wth respect to

the main rol b ZGqﬁﬂiﬁPIGEEFa§péﬁﬂgbb ﬁ%%ﬂhﬁ?@af°|¥&ﬁﬁ1?9?nﬁqqﬁ995&PWect|on

. nmotor 80. Thus byommatdisatisngellbeaacthal numperntof ergint ofirdosr rapeaatsed
conposite 22 wit 0 e ser 101 and
photoelectrlc unPéqkf¥%%§E%bqn§!EQké ggp¥%é€f?£ éﬁé;&%ﬂ5|gn repeat | ength,
t he processing unit The eéﬁsﬁsp§1she°§peea1@m cormandd Qrovoidesd 3p the

t hrough appropri chegent E:q&cehisyl bnyaaadcan@aaé@d O H e By e @rfaQ oo nt 1 ol
the stretch or rel axatio 5 ndicated b hantom | i nes

0 Fig 1o the mEREtoRRAGH §8: PHEPLABS: b6 nrhe AL e TG ITFaRE Do var | ed
slightly by usi ng;dr\mcmiohoabeotreo meckabi cably5l inkedasd td phaksentdrd ve

spaced apart di siafee 79902k tBnbBRe67AT mbERF A pd &0 UdhVodi}y fdalls | "

this enbodlnent
such as a tachometer generator 81 is operably connected

to the correction motor drive shaft and outputs a tach
18 signal which is provided to' the corrgction motor control
circuitry 82.

The mechanical out put of the phase drive unit 71 is
drivingly linked to the S-wrap rolls 32, 34 discussed in
further detail hereinafter and the rotational speed of
20 the rolls 32, 34 is thus controlled with'respect to the
main roll 26 rotational speed by mechanical input from
the correction motor 80.

Thus by calqulating'the actual repeat length of the
" _ laminated composite 22 with information supplied by the
25  Totary pulser 101 and photoelectric unit 44 and

comparing the result to the design repeat length, the

processing unit 100 controls the speed of the S-wrap

rolls 32, 34 through appropriate control c1rcu1try and a

phase drive system to control the stretch or relaxation

of the film 12. ' . '
39 As indicated by phantom lines in Fig. 1, the method
- of monitoring the film repeat length may be varied
slightly by using two photoelectric assemblies 45, 47
positioned at a spaced apart distance equal to the
35 design repeat length of the film. 1In this embodiment a



‘coupt_ window is initialized by a mark detection pulse from one

phe {ectrtic detector and term nated by a mark detection pulse fromthe
ot hotoel ectric detector. |f the actual repeat léngth is equal to the »
de repeat |ength consecutive spaced apart preprinted marks 19 pass the

~detectors 45, 47 sinultaneously |eaving_ nq[;y me gap between the pul se
signal s generated. thereby. Thus no pulse frain digital data enters the
count W ndow. C%Mnd%WQjé\ﬂléﬁadﬁZ@ﬂ Pﬂ(eaal!'laﬁoytl depectipRaPuUt ERgth from

the design repegdm | Highoudd1iizd d h@tm&rtb& aflat eepasnatbe vgtectors 45,

47 diff q ffe h I
Si gﬁgl sI pr géﬁg%#%n;?%gr%e#gg & ?‘:‘fn% g'lh 2%: a{mgg gn%’l :I pgetsgen

signals all omsdmts@rt-r ai e d:i'teaatQtUlaé |rsme@ nnngthheswqmlvxmm t he
nunber of pul sgedid wéﬂa;«g%dé%éh%aﬂ&%\m&dgsahbagabaﬁtaapyphaée&rror

in Iength Thus In-this nt no operator I'nput to the processor 100

is required t oR3NkR et Path M idptecsoEs: 45 end’?hsbﬁPlFﬂBeﬁﬂﬁ el ectric

devi ces 45 20 pedlv g MGt fe raja;suua-]dexerpcmet pated aﬁgaanissganeewq@al to

t he design rep at Iengt or sqire l.e the essi unit 100
may al so be pr"gh dyvmt husc? urIuel a’rlorgﬁgggféy g 88 §§ ﬁ?ormatlon
such as act ual ccpverpteaum@vg-thﬁcmqsmt. lagyyy idlevdmitdpn plfntheespbnsb 25 data, .

etc. dependin élp@gtt r [ i nkage
of the Iaﬂqonatgf ng devi ce |s |i| st?%a?gftx% %eﬁé‘a@ lznﬁaﬂeﬁbglﬂvgébrrse%ns such-
as main drive ¢ or2LS dﬁ%r&ﬁﬂ%/ fé@nﬁ@c‘%%& ésmaﬁﬁ 8&afli 6Rr 8Pt whi ch Yoot

tﬁrp drives- mméklyﬁo@dw&frtg -t iR Ial(fﬂbe\ti%nfiﬁa&hbfatwﬂﬁm Ehe5§ul.'r§élnt edho]p
shaft 54 is connect riv, elt 58 sec ag rive shaft
pul l ey 62 coaxfb?'f'?/ %?‘g‘gc ibsyecg‘ndéfe ﬁo\% & éft 80 \‘/B\nﬂgh purl ey 64.
Pulley 64 is opefternentionhdumtowean smanahsolalllpmsl pyplee byainodhta belt 66
whereby the mehp 9lded b to "HAKMAP MndBW," thdl hullble¥eothphisd0. S wrap

rolls
train pulses in the window indicating the amount of

error in length. Thus in this embodiment no operator
ihput td the processor 100 is required to indicate the
. design repeag length but the photoelectric devices 45
20 and 47 must be'physically positioned at a distance equal
to the design repeat length or some multiple thereof.
| The'processing unit 100 may also be provided with a
display 103 for displaying various information such as —
actual repeat length, repeat length'errof. time response g
25 data,.etc._depending upon. the programming software used.
The mechanical linkage of the laminating device is
.111ustrated in Fig. 3. A main drive means such as main
drive motor 50 is operably connected to a main gear box
52 which 1n turn d:lves main drive shaft 54. Main drive
30 shaft pulley 56 mounted on shaft 54 is connécted by .
means of drive belt 58 to a secondary drive shaft pulley
62 coaxially mounted on secondary drive shaft 60 with
pulley 64. Pulley 64 is operably connected to main roll
pulley 68 by another belt 66 whereby the-main roll 26 is

35 rotated about main roll drive shaft 70. S-wrap rolls



50 as by main drive shaft.parasite pulley 72 operably connected by be

{o phase drive pulley-74, in turn nounted on phase drive shaft 76. Ph
dri've shaft 76 is operably connected by conventional neans well known in
the art to a differential unit 78, such as_fjgg exanple a Conac 25
Differential Unit haV|ng a hase drive cprrectlo ul l ey ,84. Phas drive
correction pul | ey2843 ﬁsaBEePaﬁb?“h%%hE%t ﬁgp rdve 8nddl 7186 to
conver s%on 10 pUBheymBSinnanmbedmotbcosWeasmn uiarmelrshm‘ tslﬁ(ftupamawlilteh
S-wr ap; €onnect or Ll e 2 i s_cpaxiall t P! I S
operabl*? connect gg"itl Yy ge?l’%‘aﬁgﬁ Tt 'I){e‘gp%‘? bffg%e rah§tg\%r 25?§8||
pul l ey 100 in anPSlexp7éoningn¢am|mmﬂw¢¢§)Oﬂnphﬁﬁﬁwﬁﬁ}WQ s&afEndésecond

S-wrap shafts 98pnh@e a&dvsogﬁsﬁveﬂélys %ﬁ@?&biﬁ'é&rﬁ%te@‘lbgﬁe rotated in
opposi te di rBctions at the same s Mechani cal i nput to fferential

unit 78 is prOV|&88V59t&8PP c??%ﬂgnﬁﬁl& kpewn) in fhe, arf &0 i ncreasi.ng or
20  decreasing di€fereatiad apted7®f @nliiaseaslrfoae eniMpacd |aon:o|aulcl @g 84. The

correction notor r?tlgtrf%% ggg%%;{r}ggh a? gea g‘; {tdraﬁ;e ?:nfrrr% gl)speed of

52,. 34 are mechanically linked to phase drive unit 71 and main drive @
3

shaft 76 by an i ani'sm (not s of a
type well known ipuliley BdchaRhaae drive coprectiompwidien QK)M%;QEGFG&ﬂwd

and controlled bl&oﬁﬁé&%h' BY HBARE SPNAT&Eivé s 186 WY lochreMaiich 1N turn
recei ves conh@nds from processi ng unit 100 as di cuss%g&ef rther detail

hécein. The el ecPB3ie¥ B8nBEHRREd BR FPRVEIIIIMIGIYe UPOftescri bed
i n further detai whiichhS~etepeaornéotét gpubley 02 hiss prenadlly mosinteded

Fated Bobit mor Sorbasoteil BeIDORTER bRy diliheiibe R brghT ! 1! ¥
.conpati bl e RAM ( Rxwgtep Koddspulley 96 and lower S-wrap roll pulley 100
in an S-wrap configquration (Fig. 4) whereby first and
15 second S-wrap shafts 98, 102 and consequently S-wrap
rolls 32, 34 are rotated in opposite directions at the
same speed. |
Mechanical input to differential unit 78 is provided
by correction motor 80 for the purpose of increasing or
20 decreasing the rotation speed of phase drive correction
pulley 84. ' The correction motor totaﬁional input is
added or subtracted from the speed of shaft 76 by an
\,J internal differential geéring mechanism (not shown) of a
type well known in the mechanical arts. Correction
25 motor 80 is actuated and controlled by correction motor
.. control circuitry unit 82 which in turn receives
commands from processing unit 100 as discussed in
further detail herein.
The electronic components of the system will now be
30 described in further detail with reference to Fig. 5.
In the presently preferred embodiment, the
electronic data processing unit 100 can be any
.industrial rated 8-bit microprocessor hereinafter CPU

(Central Processing Unit), compatible'RAM (Random Access
35



X

35 _.__Menory) and EPROM (El ectrically Prograrrrfabl e Read Only Menory) nenory

dey |%\ , and required interface and signal conditioning conponents. Jn the
prggently preferred enmbodi nent of ‘the invention, the I-ntel Corpordtion 8085%
cP d associ ated nenory devices were chosen, which may include an’Intel

. SBC 094 RAM unit, and an Itel 2732 EPROV lk§t. As illustrated by Fig. 5,

the CPU 110, ERBQM MRhY éﬂ JETD da ik P@(?ia&mﬁ@l\éembh@n@hl§ bi t
counter tinmers 116, 18 and 8- bi mat h nodule are connected 10 to a

conventional sYeRERY ) BeRATY JRY1 GRS nRRY SleWir s ifeAfAE WA an | (e
Cor por ati on 808%ghRY. cdhiei € Doni i é¢mr5erﬂﬂ§. JnB tRY pregently conveirgst onal

units, such as_82 120 be a I 231. 15

Prior to cont rBFFgarﬁ?gc%&?ﬂgm%?go%é %G LY '?/ %hfz%lnrtfw'?‘he | am nating
device , the oferpovatiust80@% cCPU rendreaRRddia ek mqrectdervep@at wegegth in
i nches, ad t heygLLavabhechr Oy a8 SR Jx PP Y OV R W 0 Y1 C

measur ement or previ ous_run experi ence e 20 repeat data Is entered
t hrough the op@palseli Apd2 ERRGM@Bit%eyboard 102 which is arranged in the

formof a standardabypenusteaté@ybparigWis ) ey miy rmrot s ﬁmmmwocessor
ptertace:  Tngy 5oV RRR Behsrit L B8, SRk 8 oS RORRIRA) B S BReRO) ot o0
| nt erface&A;jaOrJ)tem)erSZHGThkl@I a\?dza-brav maatl'armdduled mammmmgng; }[/voO
I%I ,2' t12|1n=os ded%ggtgeggét’éi}w%%%?dgg%ggﬁnﬁtgst |Ie }ﬁe otpah CI%‘Qﬁr'a]fr thlgs 20 U
dedi cated to cERBPRFBRLE ﬂaﬂa aRplted rféﬁﬁmreamm 8085 CPU. | The

counter timers 116, 118 may comprise conventional units,
' such as 8254 and the math module 120 may be an Itel

M8231. _

Prior to controlled processing of the extensible
£ilm 12 in the laminating device #6-, the operator must
determine manuélly the correct repeat length in inches,
and the allowable error. This data is easily determined

15

'by physical measurement or previous run experience. The

29 repeat data is entered through the operator input

terminal keyboard 102 which is arranged in the form of a
'standard typewriter keyboard with output ports for -
microprocessor interface. The keyboard is wired so that ~
| depression of a button completes the circuit and the
associated data bit is connected to PIA (Periferal

Interface Adapter) 121. The PIA 121 may be an Intel

8212 chip having two 8-bit Input/Output ports for

interface to peripheral devices. One part of PIA 121 is
dedicated to keyboard 102 input while the other part is
dedicated to conditioned data input from the mark

25

30

scanning_photoeleétric_unit 44, The photoelectric unit
44 provides an input pulse for each repeat length mark
that passes through its radiated beam, as explained

above.
3s



“scanni ng photoel ectric unit 44. The photoelectric unit 44 provides an inpt
pul se -for each repeat |length mark that passes through its radiated beam
_explalned above. 35 . Program software stored in EPROM nenory 112

“transforms the previously entered repeat length and error into digital
counts-directly related to digital data reséﬂ d fromexternal roto pluser

'101.. The roto pulserp%gé §E°¥69€§a¥é-+éﬁ4é’ é?ﬁbﬁ) é? ql count pul ses

and pulse wi dt hs depe shal t Qé{)ress an nternm
const ructi on. Thé‘éPQﬁP&PscéhﬂtPf)ﬁY‘s%%sbxeeﬂfr#‘f KPRARF émath 8Ré8d to

elimnate fal se grgdal S.nQdeD?QHAﬂec6@ﬂi\6§ ad\iré@aq} &emat@@n\wwaugaahlsl gnal

di tioni t k t. Th
Condi {1 oned i gi & ScGRAPLBANSEEoR UFTRAL TSt dbPaey AR 122 of sim | ar

or identical construfheomoto Ehnsé21LONWpt¢wldasrvanﬁabhﬁ mashbeg saofat a bus

) T8 e |
TS frstruers ¢ BRdAsRL; ehupd pBiEds I BUYR Gl SophdgRy LIEHBRY | 12
~ counter that W|IPuéGﬁF|ﬁbé§§l9r€§ﬁn¥n§nﬁn¥%k%#¥iQQﬂﬂfﬁHﬂﬁigﬁ-dl gbeal inputs.

Addi tional sof t wagg 1talE88@M; apéasléeeafﬁpuéf@a rdifd%ddiﬁt%‘dehl@oto
retrieve the coun data coun 118. on_the l,eadi.ng dge of

t
t he photoeye pul $&* &ﬁ&ansg Fﬁeségﬁﬂ %raﬁ% RERVIAY 9P levelg P¥nit 44
pul se. The countennwaht1bheh piqn&kdcomdtmi¢mimgnnumpqpenﬂn ds0wioifl @ t he

previous coulh@ |§?&£ag§ ggwhoigw@% n% Qm”“¥ﬂéfégn&§élddﬁﬁ'69@- Rpevi ous

ef at or |nput h pec of count updates to be collected
stored prior CPGnGaPé‘éﬁaﬁl areovined Lﬁ#‘?‘éﬁ%ﬁéttq el 12230 afg Fiimddagn of

ext ensible fil M opoydlenti¢aliceondbradtdonl ¢6NPIa (X2 10 wiidh d NUFRurhess
than 5 bei ng des'&%%heto a data bus 111, as illustrated in Fig. 5.
Program software stored in EPROM memory 1ll2,
instructs the CPU 110 to orient the counter/time 116,
118 as an 8-bit counter that will éontinuously count and
record roto pulser digital inputs. Additional software
in_EPRDM memory 112 also instructs the CPU 110 to
retrieve the count'data from the counter 116, 118 on the
leading edge of the photoeye pulse and reset the counter
on the falling edge of the unit 44 pulse. The counter
‘will then proceed with its counting duties while the

previous count is transferred to RAM 114 memory for

18

20

utilization. Previous operator input has specified the
nunber of count updates to be collected and stored prior
to calculation of actual repeat length. In lamination

25

' of extensible films count updates can range from 1 to 10
with a number less than 5 being desirable.
Once the specified number of count updates has been
30 achieved program software in EPROM instructs the CPU 110
' to calculéte the average actual repeat and compare this
to the desired repeat previously stored in-memory.
If the calculated average repeat is within the

limits of allowable error, then no correction is
35 '



ST e | S — N eEmesttee - - —

e in EPROMinstructs the CPU 110 to calculate the average actwual
rgpeat ) and conpare this to the desired repeat previously stored i.n.mendry. .,
I X thg calcul ated average repeat is within,the limts of allowable error,
them no correction is 35 required and_t&b system continues its )
nmonitoring. If the.calcul ated average repeat is |ess than or greater than
the al |l onabl e &SSP ESI3PET08y FW&Fgmi FORPERIP R ehb? ROEQTidiGact s the CPU
to output the apprdﬁrthEecaiculatedravétagestgpﬁéttiu(ngﬂhI%q%duﬁt of
“identical cons I.gn PLA_L 22 digital to anal og .convertpr
132 (DI A co’nveH%?)tt.eQTﬁ}a‘QB/k goﬁéég?gpi%ﬁr#‘gr o#&%ﬁ%nﬁ?%regoﬂ%t ruction

wel | -known in ERROY memosl 332aimatruetsrhe/CPULqroutput] the puts a 0-8
VDC signal whi approptlatdi ee&b&ygatfsétiantbfgwp%hf&ﬁ; By IYG agy i fier
circuit (n®t 53 wg%_mn&h §rogort|onal rate feed back. This summn
anplifier circdOfmtdCRisFORAEFUCELRReFRi BFD 12 A0d 22 cite (ig &o
i ncor por at ed | analpgCcodveréornnl a2 ¢DnArtheer&ﬁA).The not or coPtroIIer 134
in the preferred eqﬂgdbngtnggrpgral li?”&? %%é?%ﬁéfbégfqm"W' FI ex- Pak

n. rol | er _

Plus" with regeneration. The drive contr > erives its master speed
ref erence fromCORSLTNERARR WRLA-KRPYR HBt bhe 5ur etk s Gurdm Brewncorr ect

he S W Al Bor oo o 0 B e L R ter
the S-Wap@orrection rolls . The correcti - -
generatoragl cPIEES Wé"?égﬂbﬁgktPﬁob“?Bttﬂt ﬂr?%%?%ﬁﬁnﬁﬂﬁﬁ1§'§f34 and o/

i nsures proper cdpeudtr égokashown) Whth oproporsigmel dfatenfidel Bakkoonvert or
132 1s sumed wid SUaniR3! ShpPeief PERFCUPL SIS E A4 | Produce up to a
+ or - 5% speed variation o e correction notor Wth respect to the

. - commercially available circuit board incorporated in a
’ D.C. drive motor controller 134. The motor controller
134 in the preferred embodiment may be a Reliance
Electric Company "Flex~-Pak Plus" with regeneration. The
drive controller 134 derives its master speed reference
from the machine main drive motor 50 and is geared in
the correct ratio to provide a speed match on the

surface of the main roll 26 and the S-Wrap correction

Cngﬁkhe speci fi ed nunber of count updates has been 30 achieved program
spofit

1§

20

rolls 32, 34. The correction motor tachometer generator
81 closes the feedback loop to the drive controller 134 -
and insures proper speed regulation. Thé'énalog signal o
from the D/A convertor 132 is summed with the master
speed reference and will produce up to a + or - 5% speed
variation of the correction motor with tespect to the
main drive, depending on the analog signal. The speed
variation produced by the correction motor 80 with
respect to the main roll 26 then produces the stretch
30 control reugired by the process. The Flex-Pak Plus
which may be used as controller 134 and an associated
- 3/4 H.P.D.C. motor which may be used as correction motor

25

80 are standard commercially available components. Such

devices may be factory modified to accept both an
35



' “mai.n drive, depending on the anal og signal. The speed variation produced £y
“the correction notor 80 with respect to the main roll 26 then produces t'%U:‘
Stretch 30  control reuqired by the process. The Fl ex-Pak Plus which may
be’ used as controller- 134 and an associated 3/4 H P.D.C. notor which may be
used as correction notor 80 are standard c_grrp?rci ally avail abl e conponents.
Such devices may be factory nodified to accept both an 35 - 17 -

operat or ‘manual PRBERtH| manueht isput AAINTHIRN| oM drame coaterdl agdst em

i nput. - The oper gh@r c8hepbaYsyStah NPpUO3 e iperdeoit aidpldyceerninaal | y

il abte CRT w t t [ 2d_f, I_on- .t he.lntel
Ble. Tt ough probPanReY PRaRaY: RESRIRTY FORF Er Y MR RSl R B R ©
paranmeters as webnkenéaspepdrts cpertigured for equumectricor tor §pealnteddency
and web tension. sést.yp{rﬁ%ugwﬁgsgtgg SORLw SOt iy il RV @ 1936 BAC

features of g¢he invention.h ort neans such”as vertical Support _
bl ocks 21, 23 wh&hei GRThEUEh DAFAMELers) | 3% WOR LknR sreed e FePSASonent s are

Jf)urn_e: Ied or ot h%d _&n_.oaefaabtyefrw'refbiasailt_tméxﬁﬁeddm vag.teiﬁls_iBhg. h4
also illustrates additional apparatus.for nmonitqri ng.contr ing the

| ateral position of h&YP%Fﬁ?1§?°§“%§b?%e‘f%’c‘i r?@’%@ﬁé‘%&h&ev&%g&ello of a 15
convent i onal -t ypdessribedt §datures pefdther invent ivnihaving suppersy aesasr od
112 i mredi ately eakh s ek al frdfd 1A, £ JHER iC
sensi ng devigg 1%%e§eﬁ§s6§5§%efgc3f?§ﬁ*fﬁﬁiﬁé§§i%%{}%ﬁa cont?%ﬁﬁggx 114
havj ng ponven;ioﬁ&FleﬂﬁcEPF § ppd 8&?ﬁ51?¥&ﬁ%9pﬁﬂﬂ9°4ﬂﬂﬁﬁsa§ﬁbﬁ°§6ne%§§
hydraul i c cylinder bthekwisevepebsbliy! motinted 1is | FiRisddateddrOFigl.i di.ng

base 116 whereby _t.he f.il g ed i S . maj nt ai in oper sition for entr
into | am nat i ngygé'\?i'cg' fg]_so Qflustra_es a&'&:‘.jtlonaof ppatpa%us £31 y

?

monitoring and controlling the lateral position of the
film 12. A photoelectric sensing device 110 of a
conventional type is mounted at a predetermined position
on transverse rod 112 immediately above the lateral edge
of £ilm 12. The photoelectric sensing device 110 sends

15

edge location information to a control box 114 having

conventional circuitry for actuating a power means such
- as hydraulic cylinder 115 to move the film roll 14

'1atera11y;, as on sliding base 116 whereby the film edge

20

, is maintained in proper position for entry into
o laminating device 10.

25
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2S 3Q\35 Cains 1. Apparatus for lamnating plastic filmmterial to a
pﬁz;:ﬁnaterial to forma Ianinatgd\ onposite, the filmmaterial passing

t Ry h the apparatus in a continuous |ongitudinally extendi ng web-and .

be extensi bly deformabl e such that the | ongitudinal distance between any
two reference points on the filmweb may vary during |amnation; said :
appar at usCtaims i si ng support neans for supporting various conponents of the
appar at us; paper supply neans 18 operably nounted on said support neans for
providing a 10 continuous supply of paper to be |am nated; film supply

means 14 operabI%a nount ed on sai.d s Bport means for providing a contifiuous

. y ]
supply oflfil MRRATAFUS nfAGt J@MiRakd BBy PLG5ILy T MERRFIAL pr@vAJIPASES
adhesi ve-for bondin aid _filmweb to said er_web;, and | am.nating nmeans
26 oper atISESAR b ot 2 Teiia R et e aReOr bFCH orlR it P ariad: wgesara
filmweb | eréggg forma | ami.nat C [ : L,n WL
said fal n’%%/e%?drgngﬁ\gmea | n;att?a %lmf ?r sc?’.rnstg?'hggsr gﬁﬁ%ﬁ&% lg‘gﬂ:ig o%%gr%é);ogll&g
mount ed ofelsakfds WY SREdYSs Y CAPG b Bl Sudh | Ehieb bk A ?itudinal
posi tion downstream of said fil msupply neans; (b) a second set “of rolls
26, 28 i digdrdd ybetwesrd any Stwsl seppoehceETpdin8Bd canoa® NEi Bri debi mEyweb
at a position downstreamof said first set of rolls; and (c) roll speed
varyi ng s ddring demipabionpdshdd 2Ppparatus compyiisdngheuppeed akanai d

first set_of rolls with respect to the speed of said second set of rolls -
for sel eciom ePYPRATEANG| VAF iStUS FepRANSNGTe QforthomRIaTiuS if iHapeRcisupadl- o/

tioned tmﬂéﬁgﬂ egieggﬁi?ckgﬁkﬁgg-gx said support means for providing a
10 : ' '
cpntinuous_supply of paper to be'laminated; film supply means 14
operably mounted on said support means for providing'a continuous
supply of film to be laminéted:' adhesive 'Suépiy means 30 for
providing édhééive'for bondin§ said film.ﬁeb to said paper web;
15 and laminating means 26 operably mounted on said support means
for bondingly'COmpréssing'said_fiim web to said paper web to form
-a laminated Composite coﬁtinuous wiﬁh said film web, and wherein;
(a) a first set of rolls 32, 34 is operably mounted on -
said support means and engaging Said fiim web at.a ~
29 posipion downstream of said film supply means;
(b) a second set of rolls 26, 28 is operably mounted
on said support means and engaging said film web at a
'posiﬁion downstream of said first set of rolls; and |
(c) roll speed varying means 71, 80 are provided for
varying the speed of said first set of rolls with respect

25
' to the speed of said second set of rolls for selectively

stretching or relaxing the portion of said film web posi-

tioned therebetween; characterised by

| R T

~
T

v



.Ydy filmlength nonitoring. means 44 or 45, 47 and 81 for neasuring the
l.ength of predeterm ned portions of said noving filmweb at a position /4.
Hdownst ream sai d second. set of rolls, for providing a nonitor signal_fng
I ndi cati ye of said nmeasured length to data processing neans; (e) data
processi ng nmeans 100 for conparing the nmeasured | ength value of said

- monitor signal to a predetermned | ength value and providing comand

[ | h d.roll d f
S etng T he spiaeaincinsPr B LEPHad MR B0 ST RY, b, BE Loled o
sal d gecond set f%fr sietfo B Bend Ay SR REAISLE PobedoqEoupt of

stretch¢or rel axati Apparatus a Ing to claim
1, wherein sai dsti%amlawaashlﬂmﬂga@ear&;swmp%%%e%csgpaogsésﬁa
means for processing electronic data. 3. Appar atus according to claim1,
wherein sai d | agetalofNgol®a8Nan8 0N6E Sﬁ:ﬁo@idﬁﬁ; G redtdrsetigablr ohiscabives.
4, Appar atus according to claiml, wherein said filmlength 20.

noni torithg neanefceaidi seasufed hengtlk 9 alatadat ippocessingdtefns; det ecti ng
the passage of a mark in the proximty thereof and sending an electro- nic
detection pul se (ed daitd pzegepsbreskeans nkth£am qosp3sing thesmpasured
detection, said_nark detection neans 25 beng posi tioned proxi mate

sai d f|In1port|&ﬁnthsaPa“Faﬁfn§?E@ RS (WL, réd@F@PﬁFﬁEHlﬁﬁgltlon
mmans 81 for proRAGtRg vALeS agd PESTRaiRY lelmlah BIca1S 2RBBHRBTLE onc,
el ectronic pul Seth'ier a3 8 3344 Qé%ﬁegéé){c?%%ﬁ&r{?%%nst he f?gqFSPCy of said

pul se train being epen ent upon ment of “$a am nat ed

conposi &8 throug@ %%anbaHhEa§b88d”@9”§a155f1rs%p&%&ab¥sr6§§§r§2“93&0 claim
4, wherein said nark defection

relative the speed of said second set of rolls 26, 28 for

e~

imparting a predetermined amount of stretch or relaxation
to said film web.

2. Apparatus according to claim 1, wherein said data process-

15 ihg means 100 comprises microprocessor means for procéssing
electronic data.
3. Apparatus according to claim 1, wherein said laminating
o means consists of said second set of rolls 26, 28.
4; Apparatus according to claim 1, wherein said film length
20. monitoring means comprises:
(a) a mark 19 detection means 44 for detecting the passage
of a mark in the proximity thereof and sending an electro-
nic detection pulse to said data procéssing.means in
response to said detection, said mark detection means
25

being positioned proximate said film portion of said
‘laminated composite at a predetermined position downstream
from said laminating means; and

(b) a pulse train generating means 81 for providing a

AR T



néangﬂgonprises_at | east one photoel ectric neans 44 or 45, 47 for Ty
gengfatihkng an electric pulse signal in response to a mark 19 passing .
t hr a fixed beam of |ight prov;gad by said photoel ectric neans.: 10"6. 4
Appararus according to claimb5, wherein said photoel ectric neans conpri ses
‘two Spaced apart photoelectric units 45, 47 wherein the spacing of said
phot oel ectric units is a predeterm n- ed distance; and wherein said data

i h diff b id.. d i ned
(i Stance et vebTREHILONA o it KFRQUensE s F7eREoPRE R anceathttRan |
d. - ed . 19 ' f | ' L. ' Us>
ol oo 11 o b aad raqta A A SR pE | FRGRETCY of B AU O

phot oel ect 11 0 4k WARLSMeriiddine WPBh20ne pare BePhEAEREIIJE el on

.spacing is cal cul at ed. paratus for amnating extensi film
material consiamingtad coMpriged thrduatiaphed Laninseisghadapdially as

herei nge- fore described, and as shown in, the acconpanying draw ngs. 25
5. Apparatus according to claim 4, wherein said mark detection
_means comprises at-least'qne photoelectric means 44 or 45,
47 for generating an electric pulse signdl in response to
a mark 19 passing ﬁhrouéh a fixed beam of light provided by 7
said photoelectric means. -
10 6. Apparatus according to claim 5, wherein said photoelectrie'
means comprises tﬁo spaced apart photoelectric ﬁnit5'45, 47
wherein the spacing of said photoelectric units is a predetermin-
ed distance;
and wherein said data processing means computes the
-differenee between said predetermined distance between
photoelectric units 45, 47 and the distance between detect-
ed marks 19 by counting the number of pulses in saiad
continuous pﬁlse train between the detection pulses input
by the different photeelectric units whereby error from

20 a predetermined design séacing is calculated. |

8. Appafatus for laminating extensible film material const-

ructed, arranged and adapted for use substantially as hereinbe-

fore described, and as shown in, the accompanying drawings.

25
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