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PCT/ | B95/ 00%3’96/03.‘743- . Met hod of manufact uri 98‘1‘/?9%@5{85i ke
i nt er nedi at e informati gn carrier and arrangement for
cutting : said carrier to tape-like information _
carriers. o - The invention relates to a nethod
of fanufacturing tape-like information carriers, conprising the

fol | owi ng steps: forniMethadhedi meafaptiniegre wAbH ik riATEddALS al

surface of a cylinder, "bfﬁdmhfr'i?ﬁg?ﬁf@'?%éneiar"c‘{E\E?eé‘FéﬁtfPél cutlifhce of the
cylinder into contact S¥MFEH I§T e heRE {5 d "EP ™A {H “RHASEY: i nt er medi at e
carrier with a longitudinal direction, in order to replicate the
pattern on the internediate carrier in the formof continuous strips,

whi ch strips-extend at an acute angle relative to the | ongitudinal

di rection. ' : The invention also relates to a
web-like internediate carrier wth a | ongi t udi nal direction

conprising strips which cbhe dpyengion selatgs to gm@frwmmpﬁgkq@fomaﬁon
0701141 ekl g bl e omin 28 BT £,
| ongi t udi naburfiiceafta cylinded;iand bringingghereircumfsrentialssface of therylinder intoccomtact
%‘xrﬂ“ag'ptg%{‘ne&‘%?ﬂ of ' weblShaped interfiediate carmicr with 3 16Agitudinial afféchiod, in
order to replicate the pattern on the intermediate carrier in the form of continuous strips,
‘which strips extend at an acute angle relative to the longitudinal direction.
- The invention also relates to a web-like intermediate carrier with a
longitudinal direction, comprising strips which extend at an acute angle relative to the
10 longitudinal direction. -

: ~ The invention also relates to an arrangement for cutting a web-like
intermediate carrier with a longitudinal direction, which arrangement comprises cutting
means adapted to simultaneously cut the web-like intermediate carrier into a plurality of tape-

. like portions at different cutting positions. L
15 The invention also relates to a tape-like information carrier.
| The invention also relates to a cassette provided with a tape-like
information carrier. ' '

adapted to
pl uralit)? o]

Such a method is kriown from JP-A-5-114,172. The known method serves

20 for the manufacture of optical tape. Said method employs a cylinder of circular cross-section,
thésurfaceofthecylinderbeingform'edwithamatri;consistingofapatteminthcformof
circles or a helix, which pattern compnses a structure of equispaced ridges and slots. This
cylinder is pressed in a heated condition against an optical information carrier which at its
side facing the cylinder carries a layer made up of a mixture of photopolymerizable

25 molecules and a resin. At the same time this layer is irradiated with light to form the
structure in the layer by means of a photoreaction. This method is proposed inorderfoform
an optical information carrier with a pattern of guide tracks for a rotating optical read head.
For this purpose, the ridges and slots extend at an acute angle relative to the longitudinal
direction of the optical information carrier. The known method is not suitable for the



li ke . portions at different cutting g positions. 15 The
I nvention_also relates to a tape-like information carrier

The i nven™WM#348o relates to a cassette grovided with a t%ﬁms’ﬁ/k@sz
i nformation carrier. Such a nethod is known from

JP-A-5-11 I
{ape. _ai HrABErign OE MRS Yoy BF s e réeonlfa Lalfie 0K dihson o Bl | 1S
surface oimdvies, eyusicnsteconipmergiataor ned with a matrix consisting of a pattern

in the form of - circles or a helix, which pattern conprises a structure
of equi spaced ridges and slots. This ~cylinder is pressed in a heated

condi tion against an ouiiswouj&mfmtwemmrzble&femlxﬁ&haa ofhﬁtypedeﬁedqn

facing the cylinder carries a |ayer nmade up of a m xture of
phot opdl y therepeningcparagraphy ino@igh asmanner shat dissuitable forcthe praduction:of large | ayer
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optical information camlnrmethmd1maqwﬁdammwi1h mmmﬂonaslcharhcmdrmttmtlthﬂ

optical read head. , - For .this pose he ridges and slots extend at an
acut e angPMlcﬂmst%m %Fﬂ‘i‘fd“’} ormation, 4. Shructyre is, fermed | in

'9?3; gggzg' 4LRCGH th Strips, Which \8¥6hd Rhuitie iSa Qéﬂéxcﬁ;%f%bﬁ&t EtficnirBCand the Vo
PCT/ | B95/ boeraRdiate carripr isient ipataliebfo the syripsgoaas o forss tape-like information carriers.
prerecor digs GRkmbd his 2 advitiSge Bht B iRfd&Ratith carrier can be provided with a very large
amount of coded information. An additional advantage of this method is that as many second
structures are formed in parallel as there are turns of the helix although only one first '
structure has to be formed. This renders the method"suitable for the production in large,
15 quantities of information carriers provided with large amounts of information. This method
enables, for example, tape-like information carriers provided with coded information and
. having a width of 8 millimetres and a length of 100 metres to be made with the aid of a
cylinder having a diameter of approximately 30 centimetres and a width of 80 centimetres.
It is to be noted that US-A-4,882,637 (PHQ 87015) describes another
20 known method of manufacturing tape-like information carriers. Said method uses a tape-like
matrix having a structure with coded mformauon. which is pressed against a carrier to copy
the structure onto the carrier. A drawback of this method is that only one copy at a time can
be made of each original.
A variant of the method in accordance with the invention is characterised
25  in that the pattern is formed on the cylinder by means of a write head while the cylinder is
rotated relative to the write head about an axis and the write head is moved relative to the
cylinder in a direction parallel to the axis. The write head could also form a first structure on
a tape-like matrix, wh:chcouldsubsequenﬂybewoundontothecyhnderasahehx
~ However, thcpresentvanantofthem:thodlmstheadvantagetbat it provides a matrix Wthh
30 can be handled satisfactorily without a difficult-to-handle tape-like matrix having to be made,
- which should subsequently be fitted onto the cylinder as a helix. Moreover, it is achieved
that the circumferential surface is as smooth as possxble which enables a umform contact
-with the intermediate carrier to be achieved.

i,



fovi es, nusic or conput er dat a. - ' It is an obj ect

of the mve&,bl ofld3745 extend a nethod of the type defined in perhBdea8n N9
paragraph in SUC?‘I a manner that it is suitd@dle for the production of |arge

duantities of information carriers carrying |large anounts of coded
i nformati on. A variant of the methodeinraetdrdahce rwitctherinvention is tharacterised

invention is characterised in that t rn conprises a first
structure’ vintthatdb%léﬂfOMﬁB'P%ﬁ 1akes %E%Hﬁa%&%ﬁﬁfiad?@% éy means of, .,
of the strigps 4, meztx%{ SRSt dbtdit'a gﬁﬁoﬁﬂaioh%nﬂty e \ifofinaddn eheisy £nd

and the 10 carrier 1s cut parallel to the strips so as to
formtape- Itoleéfecﬁeadmthdmutmechmml contact. Thi s net hod has the advant age

of codedSi nf or mati on. A aegh g e gt 3ieshsbobe ik, inigion i prar e

Many secondp that mébbsiﬁéusra&hamp%eem tdmpauningqiosmens drermeasured tduring cumng

the helix although only one first - structure has to, be far.ned T
renders theanddn %MWF@rWMfR& ﬁ°‘F'FF“PH dhese pogjtions. Wi

i nf or Watlor}néﬁﬁ%% t Very eisdaﬂfbey?@éema mm% ration
met hod or ée‘gg%p hoﬁ% e |n mation carriers prowpgled

wi th coded witliullt menancesandhe equxpmemang tbc mmrmcdnte @urri¢n giving:nise$o dmpemnissible

i At 10 ofdeX OB Phe o tioRs oF i, sructolt rdiyedo i pdget pf i BTt Btpifantn.

It istob d that US-A—4 882, 637 (PHQ 87015) descri bes anot her 20
known net-ho manuf act uri ng tape-like information carriers., Said nethod
uses a tape- I|ke naAr\{axlaﬁaﬂf mmmtm%@&éﬁva rised

\é\glrfrelrs pre?ﬁ%@d ﬁca%nﬂsishﬁ I*f%mh@llﬁﬁ%gnfy one copy a a time Bgevarymg

be made ‘of @ edhsivhi iflithé intermediate carrier the angle of the strips velativeto thé lonigitudisalnpd

in accordance with the invention is ch acter sed 25.in that S
formed bh tditecton pf the, infeymediate cagmer. &ﬁ &/?ﬁ&fﬁé&‘ﬂe%r

t at ed I
rotated re W Qﬁtﬁed%ﬁﬁﬁwmﬂ%@wwww pﬁvmﬁd sirfiple

noved rel at
way of correcting the positions of the strips relative to the cutting positions.

_ .Themtermedmecamermaccordancewnhthemvennonlscharactenwd
in that the strips have mutually identical second structures containing coded information.

20 Suéhmhtemediatecarﬂerhasalugemmberofmﬂaﬂyidenﬁcalsecondesand_
is therefore very suitable for storing and transferring these second structures, particularly if
the replicas are made at a first location and the tape-like information carriers are loaded into
a cassette at a second location. '

Anbodnnentofthemwrmedmtecamermaccordancewnhthe

25 invention is characterised in that the acute angle is smaller than 5 degrees. As a result of
'thls,thc.stnpsarelongmpropomontothzmdthofthemtermedmecamer,sothatthe
stripscanaccommodate’alargeamountofinformationwithamitablcwidthofthe,
intermediate carrier. '

Anbodnmentofthemtermedlatecamermaccordancewnhthe

30 mvennonnscharactensedmthatthesecondstmcmrexsopncallyreadable Bymeansofthls__
measure it is achieved that the second structure can have a high mformanon density,

: Thearrangementmaccordancewnththemvenﬂon:scharacmnsedmthat
the cutting positions are movable relative to the web-like intermediate carrier along a line
which extends at an acute angle relative to the longitudinal direction of the web-like



cylinder in a direction parallel to the axis. The wite head could al so
forma first structure on a tape-like matrix, which could subsequently
be wound WRPHOYHE cylinder as a helix. However, the PEBERISOOS82ri ant of
the method has the advantage that it pr0\’| des a matrix which 30 can be

navi mg. t Subadih Suct. Shor it bedhalob bl b F O e B B oy

cyl i nder Moflﬁie! memwﬁemed above. s achi eved - that the circunferential
surface is as snooth as p033| bl e 1>g/\/m ch enabl.es .a uni formcont.act wth
the intermediate carrifRecmb éarangement maccomn%mymmvemmrs

3 3@5/,% de - A vari ant '
h?lra%;ensed .
of the nethod I n accordmﬁce Wi t el nvent I on % char act erised - in -

‘that the second st r uctAn embediment dfethe armnggmens in pecovdants, withthie invention is

st.ructur | tain a
it or mat CAPRRrEtHER D Bt th, curend shenl Bitblad 4 phifbal Air. s icalith Fofuct af

Wi t hout gRCARGNE positicist aedmatically travel along a line extending &t atPacubdinglé reldtive 181 hod
i n accordance wth _the |nve tiqQn i s gharacterised, in that the

posi t i on#heotongigudinal direstion, #m%w.bwgoammmabmmsd
during cyy mEﬁ:?EQ' H carriegnNd .i'n that -the neasurenent result is used for the
correction o teese posi ti o_'n's, Wth these neasures it is achieved that
very lIOong i nt er medi at Arcembodimentoofithe arrgngement énjadcordanee withthe invention is

\I’N:tsgo'l['lf) ﬁlerancgs. 'tﬁatltge egwi nt andt e |n erlrrE| temF rrler | Vi ng ‘

relati Veoﬁﬁositb%nsfiﬂ@mepin&hmch%@aﬂdﬂ@ 'v@iﬂ:oneandiﬁérrlﬁrtﬁesame way
A variant ‘of the nethod in accordance with the invention is characterised.
: as the blades of a pair of scissors. Bymeansofthxsmeasure:twach:evedthatﬂwforceson
themwmedmecamermcomemtedmanmadmﬂyaroundthecumngposmons,.
15 thereby reducing the likelihood of damage to the second structure. .
- - An embodiment of the arrangement in accordance with the invention is
 characterised in that one of the helical cutters is capable of resilient deflection in a direction
parallel to the axis of the helix. This measure ensures that even in the case of small
deviations of the cutter dimensions the two cutters interengage at all the cutting positions.
20 ~ An embodiment of the arrangement in accordance with the invention is
characterised in that the arrangement includes a transport device for the transport of the web-
shaped intermediate carrier paralle! to its longitudinal direction, the cutting means comprise a
plurality of cutting heads, which cutting heads are movable in a direction of movement
perpendicular to the longitudinal direction. Thlsmeasureallowstheuseofexxsnngcutung
25 heads such as razor blades. | |
. Anembodmmdthearmngementmaccordamewnhthcmvennonxs
characteﬁsedinthatthccumngheadscompnsealasercumnghead This embodiment has
the advantage that hardly any forces. are produced in the plane of the web-shaped
intermediate carrier as a result of cutting. This enables the position of the intermediate
30 'camerrelauvetothecumngposmonstobeconu'olledmoreeffecuvely ' '

. Anembodxmentofthearrangementmaccordancewnhthemvennoms _
characterised in that the arrangement xmlude; measurement means for measuring the position
of the second structure on the intermediate carrier relative to the cutting positions, which
measurement means cooperate With control means for the correction of said position. These

L




in that correction is effected by controlling the tension in the

i nter medi at QoWgjosisg’ - By varying the tension in the int %,
carrier the angle of the strips relative toSthe |ongitudi naI Irection

of the internediate carrier can be adapted to the cutting angle of the
i nt er medi at measures aliow ivery Jorig dhtermediatel edroiersatol ierprofesiddeini \single @pesation Without

Thi § neasure grow %?s a si ...-I,e. Plplﬂ'é of Ilgtgrcrar%ﬁei-llea%&ghe lE)oleQ S OIIMEIQES

strips rel afoh

i nt er nedi at gf gargdsRionk afafecsééé@ Gifuchirt ltelalife io'¥h6 BUEERTbf ithe GRRNRE iffokRitbn

in that the strips have nmutually identical second Structures containing
coded i nf or &M, 20 Such an |nterrred| ate carrl er has a Iarge nunber of

mut ual | y <i denti cal secon fﬁﬂg S{d%:?e
for stor |5ng and transfei (nhf#e‘se secon ru ur es articu a #'%'ﬁmanhe
replicas archarscieriset in thatrtheé comrol imeans amhdapedttapenﬂ'ollthe tenslonlintheoweb-hke

carriers arge_ |l oaded int.0 assefte a_second locatio
o o o et apgh. HFEE  Yarying, (56 Taeion dn The, BuSeesils 854 refils i clagi

i nventi on Iaefaﬁamﬁ&rmé%emdmaba&ﬁ? i, hedileof the SIS relativé @ 'the

degrees. As a resul his, the strips are long m&oportmn to the
wi dt h “of thbngxw@nﬂsumuenmwmﬂumdmaas toladapt this aggleitp she-angle:atcwhichdbe ¢

alarge wmy&g with a suitable width of the

i nt er me |at An enbodi mrent of the
intermedi ate carrier in accordance w t h the 30 invention is char acteri sed
in that the second structure is optically readabl.e. By neans of th

measure it-is achieved t@? inveation will oW be, described dn more detail, by gvay Of example,

i nformation febotice to The arrangenent accordance -
with the invention Is c ract Hkgld Plr‘l:hthat the cutting positions are
novabl e relative to the Higure illieaisidecviens dhowing anrarfangemént for foriningea first

mlec\r/]\eg)it% c%}te%rx]n aacqw%eusreﬁl.at&ve 0 t'hgul.og&%icé udghnt%‘la .di rect i on of
Fig. 21saplanvxewofanamngememforrepllcaungtheﬁrststrucmre
onaweb-hkemtermedxatecamer,
FlgWeSmasecnonalvwwofmeamgememahowanlgurez
_ .Figure 4 is a perspective view of an arrangement for cutting a web-like
20 intermediate carrier, |
anureSshowstwohchcalcuttersarrangedopposMoneanother
Figure 6 shows a cassette thh a tape-like information carrier, and
Figure 7 is a side view showing an alternative arrangement for replicating
the first structure on a web-like intermediate carrier. _
25 Itxstobenowdthattheembodxmemsateshowndmgrammmcallyandthe
Flguresareshowntoanarbntraryscale whlchlsnotalwaysthesame

Flgurellsasldevnewshowmganamngementforformmgaﬁtst
‘ sm:cmre7onacylmder10 “The first structure 7 is formed on the cylinder 10 in a helical
30 patternl3bymeansofawnteheadl7. Forthxspurposethecyhndermlsmtatedabout;ts
axis 15 and the write head 17 is moved along the guide member 19 in a direction 18 parallel
to the axis 15. The write head 17 writes a first structure 7 on a circumferential surface 11 of
the cylinder 10, for' example by means of a laser (not shown). To define this structure 7 the
circumferential surface 11 of the cylinder 10 is coated with a photoresist. The laser brings
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PCT/ 1 B95/ 00582 I nternmedi ate carrier. Such an arrangenment is suitable’
for cutti WOPHBMhternediate carrier by ¢ means of .t hePEGETBISH0E2scri bed
above. " An enbodi nent of the |n accor dance

with the igygnt élﬁ@ﬂ:ﬁ reacuon(m%?%@t&éﬁfikk& %&ﬁ&?&oﬁﬁ#ﬁ& %émﬁl ler

than 5 degrees Ne arr ngement in
accor danc eaterid) at the locationt irradiated by the laser remadins Mmmmermhertxhaenﬂtlsl ng

means conprise a helical cutter. This sur e .ensur es cuttr ng
posi tions r%?%ﬂgma é‘F‘ ‘}Tefl J%‘?P%Qﬂﬁlﬁ Fmé‘ﬁ' 19. s

relative E@ﬁaﬂnﬁ"&&éduﬂfdiﬂiauéh R lefinrtﬁ!'.efohﬁtdfrdi@f@ngﬁﬁ aﬁ&"pb!ntxﬁﬁs by
rolllngdth Ilcal cutter over th I nternedi ate carier.
An enbddi nfthe mmemenSar'Ebamyemmstrcnn be applirdtodherylinden 30, ﬁw@mph by dip-

character t t t ch
are posi trhgﬁg'ﬁ By lﬁ%ﬁgs e one anot er%bmggghy%rﬁe%a‘gﬁ %éﬁég%gerate
with one anath tape-like) matrix, snlﬂeh\iﬁmbsequenﬂgswbhndbtmdhscﬁinder p@ias adfelxx.cr ssors.
By means I S asyre.it chi.ev at t forces . on 3

it or o losrerss i mediod Jug lescred g s #0VaRvage D &.nrewﬁﬂ A s
CUtting PeshveniéiFto handle wrmaawdmmww RGEREE Adbthe?®

second structure. An errbodl ment t he arrangenent

i n acdér dadnantagetof thneneﬂmaxsttha;mn regularities, aniseat dhe lmmomwmuhe)mmf thee
helical c e iS_ C resilient deflection in a direction

paral | el %@OQX‘?'ﬁaﬁwe hel i x. This neasure ensures that even in the ‘
case of small devrmgurelzslsqu]iﬂ]e; L pedrigenient for réphtating ﬂﬁrﬁm

"~ interengage at all the cuttin posrtlon

enbodi menftrestunenkon the.exlinder,1 a?cwsb-ér&ﬁmeﬂm easrier, |l marmgement the

{1 anapor { e Bgtet s BRARORT Sorkel Wit 62 cRobinital pufipy| Aor i 1 "°

| ongi t16d| crﬂincur dﬂ.clnﬂuspmbﬁscﬂm cyln@errt@msroﬂe&pvetsﬁemrmedmte carner 1 the latter
bemgmovedmxtslonglmdmalduecnon3 Thus, the helical pattern 131scop1edontothe

: mtermedmtecarnerlmsn'lpss,asecondsmwuuehbemgformedmeachofthesn'msi
which second structure is a replica of the first structure 7. The strips 5 with the structures 7a
are formed at an acute angle o relative to the longitudinal direction 3 of the intermediate

20 carrier 1.

Figure 3 is a side view of the arrangement for copying the first structure 7 |
on the intermediate carrier 1. The intermediate carrier 1 is pressed against the cylinder 10 by
apressute'rollers.‘_l'heintermediate'carrierlhaSacoatingZofaphotOpolymeﬁzébie
material, also referred to as a 2P layer. The 2P layer is disposed on the side of the

25  intermediate carrier 1 which faces the cylinder 10. This 2P layer 2 is readily deformable at
room temperature and is curable by means of ultraviolet light. The projections forming the
first structure 7 on the cylinder 10 are pressed into the 2P layer 2 and thus form the second
structure as a relief structure 7a (see Fig. 2). The relief structure 7a is formed by pits
corresponding to the projections of the first structure 7. By means of an exposure

30 arrangementﬁtheZPlayerlzxsexposedatmelocanonofcontactwnhthecyhnderloas

| resuutofwmchmezplayerznscuredandtheﬁmtstmcturehmplm:edmmezplayerz
as the relied structure 7a.
. After this, themtenned:atecamerlmybeprovxdedthhareﬂecuve
coating and a protective coating, enabling the relief structure 7a to be read in a reflection



plurality of cutting beads, which cutting heads are novable in a direction.
of novenent Joerpendl cuI ar to the longitudinal direction,_ This nmeasure
aI lows the E®%¥P78isting cutting 25 headssuch as razor bl BOL/B95/00582

of the arrangerrent |n accordance vvrth the invention is

char o, S%&%ﬁmﬁ%}m ant age t ée har féjiécbﬁlgstgf&ﬂa 7Inl’ﬂa§

enbodi nent has orces are produce
t he pl ane ofantenormeis- informmation. storageroapmw@elrmultama 6m=elnsanfomtmbt of

cutting. This enables the 0Sition i nter 3Q carri tive
aFepirpsah o & Hbrean S ot SRS gE Bk Bhdpy f sl of f00”

to the cutti

An enbodi mergg dg l&en%érsmmﬂbonmwrdaﬂqa additibn, &CoptivdBY réadable Second
characterised in that thearranegevvent i n¢cl udes. nesurenent neans for

measur i ng t [SEUSHBER 74 Bas the advantage;thatreading is;possible, Wwithoyt mechanicalcantact. dhis; i or
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96/ 03743  the device with which the information carrier is5read. This results in a substantially improved

PCT/ | B95/ 00582 ures.allow very | o i nternedi ate carriers to be
processed |ﬁ°8l¥b§PtXQP@‘5%§9§ %!ﬁ?'k’f times Qog% es of the arrangenent
or the internediate carrifpureQPisi d'geripective’¢iew ofintirfngaveri 200/0F cutting the web.e
positions of the second structure relative to the edges of the tape i ke

i nf or mati0n like intexmediate carrier . In this arrangement 20 the intsrmedigts Rarniernl isgnovedqin its

The-cont rof WA SEREEn Y eft‘aq@%'*ﬁ?‘?%e (Toe trapepde AP 21 RSP o BP0t

i nt er medi at eoliers BB Arivelvby\a motor39. The arrangement 26 further comprisésccutting means 21,
results in elm&;“ theptesentcasecompnseaplmahtyofrotaungcutters29wh1chcuttheweb-hke
~ intermediate carrier 1 into tape-like information carriers 9 at cutting positions 23. Cutting is
15 effected parallel to the strips 5 on the intermediate carrier 1. For this purpose the cutting
means 23 are moved in a direction of movement 22 perpendicular to the longitudinal
direction 3 during transport of the intermediate carrier 1, so that said these cutting means are
moved at a cutting angle relative to the intermediate carrier, Each time that a new strip 5
begins a cutter 29 is applied to the intermediate carrier 1 and once this entire strip § has been
20 cut the cutter 29 will have reached the other edge of the intermediate carrier 1 and can be
~ raised in order to be positioned at the beginning of a new strip 5. A control system serves to
~ ensure that the second structure 7a on the tape-like information carrier 9 is positioned
correctly relative to the edge of the tape-like information carrier. This control system
comprises a camera 31 connected to a control unit 34. This control unit 34 measures the
25 position of the second structure 7a relative to the cutting positions 23. by means of image
. analysis. Thecontrolsystemmnhermcludesconu'olmeansmthefonnofapaxrofbrahng
rollers 36 and a brake 35. Dunngtransportofthemtermedmtecamerlmxtslongnmdmal
direction 3 the tension in the intermediate carrier 1 can be controlled by means of these
braking rollers 36 and the brake 35. The intermediate carrier 1 is made of an elastic resin,
30 for example polyester. This enables the intermediate carrier 1 to be stretched within its
elastic range by increasing the tension in the intermediate carrier. When the tension in the
longitudinal direction 3 is increased the angle « of the strips S relative to the longitudinal
direction 3 is reduced. Thus, by controlling the tension around an average value the angle «
between the strips 5 and the longitudinal direction 3 can be adapted to the cutting angle



deformation of the internediate carrier. Thus, the angle of the strips
“relative to the | ongi tudi nal direction can be influenced so as to
adapt t hi WOD6gsM3t o t he angl e at which the 10 internedi at @CTABYS/OS82 S Cut .
The invention will now be described in e detail, by way of exanple,
W th referenca/tothe dr awi ure 1

is a si ddeatissd, bYHBeCH ?P?é?mgt?n?ﬁ?"%” %r‘ﬂf%a'éoq 9‘?%@0‘19!!&9%9%1 on a |
cyl i nder éaa;ebﬁswfeﬂcdd&ol ifiit 98 {d2A Cool e BEkR F5CinViut a ikink RN EHe BBcond

Fig. 2 is a plan view of an arrangenent for replicating the first structure
on a web-StuRwre 2 entheitapedike Anformation carrier is positioned within given wiqgances eelatives

secti onal
Figure 4 t?\s‘h%% r%%@gt%éﬁ%@v% an arraﬁ%emaﬁfg or cm wtgmpd ﬁgl
“i nt er e dire¢lchubsrStiinrthe arrangement 20. Subsequently, thesei rgelrlmbS cainbwnﬂmdhﬁfecﬂﬂm

cutters arran e& pQsi t e t her, Figure 6
shows a c’a‘?é\??‘!’ q/\#ﬁ%o 39 |nforrrat|on carrier, and

Figure 7 is a sidevi qwrgﬁﬂomavm wamgmtcu&ﬁ@m&ﬂkmatl ng
the first structure on a web-1like |nterrred|a e carrier.

It is to comprise two helical cutters 25 auranged opposite gmmthnragymg ﬂwhe;acdrsBaMe

o Wb o e Rd 1/ ot B LR IFKATG e

st r uctQur €ortning replicys i7a darthd Mnterfifediske cartiers 1 ithe: intermediatescarriemwill belcilthe
Thi s pur ASeemsticRly o4 e GorrsatanBle oo By sl REBAR cuer'23 i Fickd i advapiage.
write heaghslilddviatithy of i Qiing Kifgie bibe SRTREM thPmielinsofthé 86iitd] SystBmPar all e‘
described above. The cutters 25 are in shearing engagement with one ‘another at cutting
positions 23 in the same way as the blades of a pair of scissors. In this way it is achieved
. 15 that the forces on the intermediate carrier 1 are concentrated in an area directly around the
cutting positions 23, thereby reducing the likelihood of damage to the second structure 7a.
Preferably, one of the helical cutters 25 is capable of resilient d_eﬂeét’iﬁn in the dire&ion of
its axis 26. This measures ensures that even in the case of small deviations of the dimensions
. of the cutters 25 the two cutters interengage at all the cutting positions 23, thus producing a
20 well-defined cut. It is most advantagecus if at any cutting position 23 the cuiter 25 is capable
of resilient deflection independently of the other cuiting positions 23. |
Figure 6 is a perspective view showing a cassette 50 provided with a tape-
like optical information carrier 9. The information carrier 9 is wound on the reel hub 51 in
the cassette 50. The cassette 50 has a window or opening 53 through which the information
25 on the information carrier 9 can be read. Such a cassette 50 has the advantage that the
mfomanoncamer9meffecuvelypmwctedagmmtthemgmssofdnstandmechamcal
damage from the outside. '
. . Figure 7 is a side vrew showmg an alternative arrangement for replicating
_ thcfustsnucme7onaweb-hkemtermed1atecamer1 In this arrangement the cylinder 10
30 with the helical pattemnsﬂexxbleandxsgmdedoveramxmberofrollers_ 16. This
construction of the cylinder thas'the-advantagethatitféquireslessmteﬁal with the same
area of its circumferential surface 11. Asaresultofthrs its costs are reduced, it is more
convenient to handle, and it requxres less storage space.
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to the axis 15. The wite head 17 wites a first structure 7 on a

ci rcunferenty ace 11 of the cylinder 10, for exa ns of
a, laser (not“’ﬂ;l ‘6?;’% To define this structuge 7 the ci p@%ﬁ#@%‘éﬁfal
surface 11 of the cylinder 10 is coated with a photoresist. The |aser
brings : WO 96/10i% %4 De noted that the invention is not limited to the embodiments
PCT/ 1 B95/ 00582 - . akout a ‘c[{éen‘i %a . reaction i,q th"bs p&gt oresj st | ayer.

. Upon devel ofiselosedyherein. oVariops pthe enf$Are PPssible, withpyt degarting frpm the scope

i rradiated ,_ﬁi@e%ﬁ i FiSo atdTi ?ﬁg‘ e hsid whi :
removed. ThiBg resu tsﬁfvr?hgé?’i%s’ g%?ﬁ%?ﬁ?gpgﬁgef%?ghectl on on&%ﬂghé‘iﬂ farlllder
10. Thi s fi deformed by heatingatithe locatiom oficontact svithothe ey indent10amd which wetainpthis i n

t he formgof ,the |le S i 14.00S D rojecti aJhe .

bhot or ea 5ot ObBFmRRAIERRE, ffind T AdsfBR, phd smbepbd'f Bieolhicd RAR ehd Hfention can be
]g:_oati ng. Byadws7toqfepﬁé’m Wagheti ‘&Wnﬂl i 7.t Thowrkice maﬁcl_ﬂ?thexpeﬁtﬁpﬁd&olheoiﬁdi%a
irst structure j on .a tape-like matrix i.ch i.s.,subsequently woun
onto the cyMagadic mgnﬂmw&mfmﬂalm}l y’?ﬂ'@ %@%d tthe; insermediate

has t he advgﬁ%@g "?eﬁrﬁt{i %@@ﬁ@ ' ichis conveni ent 'to
handl e wi t hou aqd*'???’%‘g t-to- ﬁan e ta})e(ral-a??fli\g matri x being required.

Anot her 10 advantage of this nethod is that no irregularities arise at the
| ocation where the turns of 'the hel i x adj oi n one anot her.

Figure 2 is a plan view showi ng an arrangenent for replicating the first
structure 7 on the cylinder 10 onto a web-like internediate carrier 1. In
this arrangenent the internmediate carrier 1 is brought into contact
with the circunferential surface 11 of the, 15 cylinder 10. In this
process the cylinder 10 is rolled over the internmediate carrier 1, the -
| atter ’



being nmoved in its longitudinal direction 3. Thus, the helical pattern 13
I's copied e Internmedi ate carrier 1 in strips § econd
structure“%ﬁﬁglg?ﬁg formed in each of the igtrips 5, \A/I"Hg%néﬂ?%??d :
structure is a replica of the first structure 7. The strips 5 with the
structureg;%g%gk are formed at an acute angle a relative to the

| ongi tudi nal direction 3 of the internediate 20 «carrier 1.

Figure 3 is a side view of the arrangenent for copying the first structure
7 on the internediate carrier 1. The internediate carrier.1 is pressed
agai nst the cylinder 10 by ‘a pressure roller 8. The intermediate.
carrier 1 has a coating 2 of - a photopol ynerizabl e . material, al so
referred to as a 2P |l ayer. The 2P layer is disposed on the side of the 25
intermediate carrier 1 whith faces the cylinder 10.. This 2P layer 2 is
readily dgformable at A metho@ O misnifuetuding tipealiktk inforfildfioR barrieys (% ing
ultraviolet light. The projections form ng the first structure on
t he cyl i nhefollowingstepsessed into the 2P layer 2 and thus formthe second

structure as a relj . A ﬁi&&P L gs renfial I ET1 &t LeUC aié_
formed by pits fﬁ@éﬁéﬁ%' ng gi?ﬁ%d:%rgm ec e|n=ons 0 dpﬁélf}l‘{r{éés dcture

7. By means of an ¢@@pasde 30 arrangement 6 the 2P layer 12 is exposed at
2P aySr 2 1's. cur cBriagiag theclpeurierelial RorpeLof the &xfindar 5 comtapt witha A ayer
2 as the reli gifakofaiwétishaped intermediate carrier fl) with a longfthdiBhl difticfion t e

internediate carrier 1 may be provided with a reflective . coating and
protective coati ng(3)eimoudentp replicate the-patiern on ther ipteymediatetearnies-in theform of

IngI'} Iecég:5?80582 coxmng\gxsgs%gs?’ Zﬁ?whi_ch strips extend at an acute angle () relative to tz:e )
’ longitudinal direction, .
10 characterised in that _
- the pattern (13) comprises a first structure (7) with coded information,

- a second structure (7a) is formed in each of the strips (5), which second

_ structure is a replica of the first structure (7), and .

- | the intermediate carrier (1) is cut parallel to the strips (5) so as to form tape-
15 like information carriers (9). o

2. A method as claimed in Claim 1, characterised in that the pattern (13) is

formed on the cylinder (10) by means of a write head (17) while the cylinder is rotated

relative to the write head about an axis (15) and the write head is moved relative to the

cylinder in a direction parallel to the axis.

20 3. A method as claimed in any one of the preceding Claims, characterised in
-thatthasecondstmcmmﬂa)takestheformofénopﬁcaﬂjreadable structure.
-4, A method as claimed in any one of the preceding Claims, in which cutting

is effected at cutting ﬁdsitiom (23), characterised in that the positions of the strips (5)
relative to the cutting positions (23) are measured during cutting, and in that the
25 measurement result is used for the correction of these positions.

s, A method as claimed in Claim 4, characterised in that correction is
effected by controlling the tension in the intermediate carrier. ;
6. A web-like intermediate carrier (1) with a longitudiiml direction (3),

comprising strips (5) which extend at an acute angle (a) relative to the longitudinal direction,
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rr:bde by neans of a suitable read device. Such an optically readabl e second

structure 7 H an enornous i nformation storage capaci_t er unit
area. Si nceiv i%g"mﬁf’ornation IS accomgpdat ed on a taperﬁ"ﬁ?ﬂ?ﬂ?ﬁz of
i nformati on of the order of nmagnitude of 10 'gi gabytes can be stored

in a conveniciRfaciefisdiPin mhomeggiésim:w idfdhica sdcBiif! RRIcnee ¢74) Sontpining

structure 7a nhas the advanta hat reading 1s pos e W t hout nechanical
cont act. Thicoded informasion. t hat no nechani cal contact ‘i s necessary between

the.informatj on carrier 9,and aar. . t he devi:ce wi.thowhich the . '
I nformation ‘carrier is réﬁ&e%s&fe@wf Wﬁﬁﬂﬁ%f‘ﬁ’mﬁ\ﬁlﬁ:@“%ﬁr 8%?“"“"
reliability jafshtithe adui®amile iR shidtleptaf Ssddégred®s t 0. be reduced.

Figure 4 is a perspective view of an arrangepent 20 for cutting the web- 10

like intetmdiate carrierA Webrlike:igtesmediate caeriar (1) sgclpimed; in(laim §iost%e
carrier 1 |$ﬁm¥£ﬂ sddin f_}q.hg | iéjé};ﬁﬁ' P%}dgb y a transport

devi ce 27. e transplgr%ﬁtdtg\e/isg%dng co‘rt#gér?@(bas setyo i rollers 38
driven by a%mwtor 39. TheAmarramgement)(20)dorf cuttinga webrlikeiitermediste icarriend ) with a

21, whi,ch.in. the., prese case conprise a plurality of rotating cutters
29 whi ch cutmwgabg@ﬂ& 5@, i ntermedi ate carrier 1 into tape-like-

i nformation.carriers whigh it BONSpriies eand mdds (21) adited B Siisishcilsly cur
parallel to the strips 5 on_the internmediate carrier, 1. For this purpose

t he cut tithg nmeartbe wWeb-like intermediate carrier intoa plurality oftapertike portions (9) at

per pendi cul ar to the 4; ﬂgh.i%iﬂi.i#?éo s gy ection 3 during transport of the
“internediate carrier dﬁlﬂ SO a asll%mfségjsy(’é cutting neans are noved at
a cutting achiracterisedtinthatt 0 t he internediate carrier. Each tinme that a new

strip 5 begi ns cutter 29.is lied to . the jnternediate carrier 1 -
and once thi's enti rea'E‘T F‘Ftﬂngpﬁﬂgmlfeégf)%me l%ﬁi’"@ﬁt‘?éh“!@" ¢ o te
reached the other ‘edqgrridr Al 4 fihe WHRN XtéhdS af hn Sdute afglél (&PfeldiRe to the '@l sed

in order to be positioned at the beginning of a new strip 5. A control °

system s¥rves to longiwdinal direction(3) efthe webslike ipteomediatg carriart{d).t ape- | i ke
informationqgarrier 9 is Ll - I lgat i :
the tape-i kéBT nf or mat i on @W?Q’%ﬁ%&%@?ﬁf&%@é@% Qéute
camera 31 cangleqipis smaller tieant 5 dégrees.t 34. This control unit 34 measur es the
25 position_of the second structure relative, tQ the cuttin osi tions 23.
by neans of lfmage arfs m‘mﬁ%z?@bﬂi F@%@t&#ﬂ@r‘?’h@ﬁ "Pgﬁgtﬁﬂiﬁg in that
control meagg hittidd'feh Briirist dPflicalurlef @5)"9 |
20 12. ' 'Anarrang_cment('20)asclaimedinClaimll,characnerisedinthatthe
cumng means comprise two helical cutters (25) which are positioned opposite one another
and which are adapted to cooperate with one another in the same way as the blades of a pair

of scissors. .
13. An arrangement (20) as claimed in Claim 12, characterised in that one of
25  the helical cutters (25) is capable of resilient deflection in a direction parallel to the axis (26)
of the helix. |
14. An arrangement (20) as claimed in Claim 9 or 10, characterised in that
- the arrangement inchudes a transport device (27) for the transport of the web-
shaped intermediate carrier (1) parallel to its longitudinal direction (3),
30 - the cutting means comprise a plurality of cutting heads (29),
, which cutting heads are movable in a direction of movement (22) perpendicular
to the longitudinal direction.

15. © An arrangement as claimed in Claim 14, characterised in that the cutting
heads (29) comprise a laser cutting head. ' '
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rollers 36 and a brake 35. During transport of the internediate carrier 1
inits |ongitudinal direction 3 the tension in the internedi ate

carrier 1WOROBM3control |l ed by neans of tdgese - braki nPGIABPEI0S8236 and
the brake 35. The internediate carrier 1°77s nmade of an elastic resin, 30

for exanp pol yester. | e JLat ar.nedi arrkee 1.to.he
stretchediﬁithi nits Agmrgﬂngg&??%e(?%ged @n@ggﬁ&?%et%?éﬂ ISh t he

i nt er medi ¢liacactetised @i thay\tisnarringementsincludes medsarement meang(31) dormeastiting e on 3
is incr eased,theﬁglﬁ‘gjnher,rgm% age sifrips 5.elative lgo t he | ongi tudi nal ,
di r ect i orPosition of nd-Sryet d BHt%Pﬁ‘?"Hﬁd{ams( Relativr tocthe SURIRE age
val ue th fns g mﬁaﬂﬁdﬂﬁf'ﬁﬂaﬂf i it weli 4l
directio can (%32’ auﬁ%;te to the cutti 3 ang@%%memr@%ygmg%?
8 5 correction of said positidT/ | B95/ 00582 “realised by the cutting
means 21..J n response { i nfar s j. e 2¥ gaﬁna ?o.f. e

canera 3.1dt'he control bﬁlﬁ%&% %M*%ﬁ%& ‘ M%W‘
that the meaR(94, 35, 36)%ré udiptsdto conrol theaerisicacinl thi avebsiikerifiivithediate Rasriep(1). S
positioned within given tol erances rel ative .to the edge of the

i nformatikh carrier 9. Aftape-likginformation cagics(P) ehfaingd by aeans of the methodiamnt o
5 reel h ﬁ@n%%ﬁe%i"iﬂq@mtl 6%, Subsequently, these reel hubs can be .
'y 1 a

nount ed direc " "a cassefte 50 as shown'in Figure 6. :
Fi gur 805 B¥hows al t er naAicassette t(50)cpmprising twd. redlhubs (51) chargcterisedsinihiat an

he” el | daforaaton et {8) Sheioed of sats SEng Fhctied B FRlne R ot s of 6 Clafs of

the cyli ndgy 5 idwdehd b a4t Rastonetdf the réephubd) forming replicas 7a on the
intermediate carrier 1 the intermediate carrier will be cut . -

_
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automatical l'y.at the correct anBreAT&®r£oPHven a single hel i caff
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(57) Abstract

~FOR CUTTING SAID CARRIER TO TAPE-LIKE INFORMATION CARRIERS

©4) Agent: CUPPEINS) HGYadkus, | Marthia Sthria, In@ingiodal | 1 equi res | ess storage space.
Octrooibureau B.V., P.O. Box 220, NL-5600 AE Eindhoven
(NL). - |
pd i .
(54) Title: 0D OF MANUFACTURING A WEB-LIKE INTERMEDIATE INFORMATION CARRIER AND ARRANGEMENT

A method of manufacturing a prerecorded tape (9), the master taking the form of a helical pattern (13) on a cylinder (10). This
cy!inder(lO)isrplle(_loveraweb-likeinmmediamm(l).thep_mm(l?o)beingrepliuwdinstﬂps(S)bymganso-fcol.mctbe_tween
thecylinde?t(m)andﬂwinwmediate_wﬁer(l),whichsnipsemxdatanacuteanglc(a)mlaﬁvetoﬂwlongimdmnldlrecuon(:i)ofthe
intermediate carrier (1). The intermediate carrier (1) is cut along the strips (5) to form tapes (9). _
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is not limted to the enbodi nents di scl osed herein. Various other
enbodi nents are possible w thout departing fromthe scope of the
present invention. Thus, instead of a 2P layer 2 a material may be used
whi ch can deforned by heating at the location of contact with the
cylinder 10.and which retains this 5 deformation after cooling. In
addition, the nethod in accordance with the invention can be - adapted to
replicate magnetic structures 7. The wite head 17 then conprises one or
nor e magneti c heads and the circunferential surface 11 of the cylinder
10 and the internediate carrier 1 are provided with a magneti sabl e
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(9), conprisin the fol

hel i cal
-(10), and 5

cylinder into contact wwth a main

OW ng steps:
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A met hod of manufacturing tape-like information carriers

PCT/IBI3003820 A

pa?K%%%’FiS) on a circunferential surface (11) of a cylinder
bringing the circunferenti al

surface of the
surface of a

correction of these positions.

D
15~

18

web- shaped intermediate cyrier,{1] with a |ongitudinal direction

(3), in order to repIicatE'Phﬁ kern on the internediate carrier in the
f or m of : coMtinyops strlilps [[5), Which strips extend at an
acute angle ([err]) relative The ’ | ongi t udi nal
direction, 10 characterised in that the pattern (13)
conprises a first structure () with coded i nformation, '

~a second structure (7a) is foqnmed in eagh of fhe strips (5), which second
structure is a replica of theffirst structure| (7),|and

the-internediate carrier (1) i{s cut pardlel o the strips (5 so as to
formtape- 15 lfi ke infornation|carriers (9). 2.

A method as clainmed in Qaim1j, characterisedlin that the pattern (13) is
formed on the cylinder (10) by neans of wife head (17) while the
cylinder is rotated rel atlive to thel wite hea@d about an axi-s (15) and
the wite head is noved rel atijve to the CyI¥ ndler in a direction
parallel to the axis. 20 3. A hod as clainmed in any
one of the precedi ngedljas, dqharacterised in that the second
structure (7a) takeu'hh¢: or mlof an opti y readable structure. 4.
A et hod as cl ai med\i ntlahpl ong of recedqing Caifrs, in which cutting _
is effected at cuttprgipbdit at(23), chardcterised|lin that the positions
of the strips (5) 7 rel ative c gng positions (23) are neasured
during cutting, and in thmG—(ﬁe 25 neasprenemt reqult is used for the.,

~ FIG.1




. 5. A method as clainmed in Caim4, characterised in that

correction is effected by controlling the tension in tpegnBssoesszedi at e
carrier. WO96§3743 A web-like internmediate carrier (1) with a
-l ongi tudi nal direction (3), conprising strips (5) which extend at an
acute angle (a) relative to the Iongltuer{dj. di rection, _ WO

96/ 03743 ' _

PCT/ 1 B95/ 00582 ' charact eri seg-fI—that the strips have nutual |y

i dentical second structures (7a) coded i nfornmation.

7. A web-like int# ier (1) as clainmed in Claim

6, characterised in that t
degrees. 5 8. '
claimed in daim6 o
(7a) is opti Catp==relaeerire .
cutting a web-1ike |nterned|ate G
é:

g ([err]) is smaller than 5

internediate carrier (1) as

#3ed in that the second structure

angenent (20) for

with a | ohgi t udi nal

ngﬁmant conpri ses cutting nmeans
the web-1ike

direction (3), -

(21) adapted to si. rrultaneously
internediate carrier into a plu
different cutting positions (23), aracterlsed in that -

the cutting positions (23) are m)v ative to the web-1like

i nternedi ate c er—allong a |ine which extends at an
acute angle ([err]) relative to tRemls — | ongi t udi nal

direction (3) of the web-like i txﬁeg{_ﬂt7 carrier (1).

b
°° B3 .




10. - An arrangenent (20) as clainmed in Caim@9, characterised
in that the acute angle ([err]) is smaller than 5 degr 95/00582 11

An arrangeMP6434) as claimed in daim9 or 10, characterised in PPt

the cutting neans conprise a helical cutter (25). 20 12. '

An arrangenent (20) as clainmed in Clain1y31 characterised in that the
cutting neans conprise two helical cutter 5) which are positioned

- opposi te one anot her and which are adapted to cooperate with one
angther in the same way as the bl ades of a pair of scissors. 13.
An arrangenent (20) as clainmed in Caim12, characterised in that one of 25
the helical cutters (25) is capable of resildnt deflection in a diregtion
parallel to the axis (26) of the heV > 14. AN
arrangenent (20) as claimed in Gaim9 of £0 gelighacterised in that -
the arrangenent includes a transport de i?’?’ Q e transport %Eathe
web- shaped i nt.er medt . - Pdarallel to kis-

| ongi t udi nal di&gftion (3), 30 -

plurality of cut® ng heads (29),
novabl e in.a dirextion of novenent
t he | ongi t udi nal rection. N
clained in Claim1l4 characteriéi*
‘conprise a laser cutting head.

12 PCT/ | B95/[Q
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16. An arrangenent (20) as clainmed in any one of the Clains 9
to 15, g@ﬂ*ﬁﬁ;&rised in that the arrangenent includes nggyypesoess2 neans
e SR

(31) for t he position of the second structure (7a) on the
internediate carrier (1) relative to the cutting positions (23), which
measur enent neans cooperate with control kddhs (34, 35, 36) for the 5
correction of said position. 17. An arrangenent as
claimed in Claim16, characterised in that the control nmeans (34, 35,
36), are adapted to control the tension in the web-like internediate carrier
(1). 18. A tape-like information carrier (9) obtained by
nmeans of the nethod as claimed in any one of the Clalns 1igo 5. 10

19. - . A casset S

by neans of the
und on at | east

j__...__

chacterised in that an
met hod as clained in any
one of the reel hgg§;_c:

FIG.6



