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Method of manufacturing a web-like intermediate
information carrier and arrangement for cutting
said carrier to tape-like information carriers.

The invention. relates to a method of manufacturing tape-like information
carriers, comprising the following steps: forming a helical pattern on a circumferential
surface of a cylinder, and bringing the circumferential surface of the cylinder into contact
with a main surface of a web-shaped intermediate carrier with a longitudinal diréction, in
order to replicate the pattern on the intermediate carrier in the form of continuous strips,

_ 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
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-

: hkepomonsatdxfferentcnmngposmons

The mvennonalsorelatestoatape-likemfonnanoncamer
Themvennonalsorela&stoacassemeprovﬁedw:thatape-hke
information carrier.

Such a method is kriown from JP-A-5-114,172. The known method serves
for the manufacture of optical tape. Said method employs a cylinder of circular cross-section,
the surface of the cylinder being formed with a matrix consisting of a pattern in the form of
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
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
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production of large quantities of so-called prerecorded carriers for information such as ..

movies, music or computer data.

It is an object of the invention to extend 2 method of the type defined in
the opening paragraph in such a2 manner that it is suitable for the production of large
quantities of information carriers carrying large amounts of coded information.

The method in accordance with the invention is characterised in that the
pattern comprises a first structure with coded information, a second structure is formed in
each of the strips, which second structure is a replica of the first structure, and the
intermediate carrier is cut parallel to the strips so as to form tape-like information carriers.
This method has the advantage that the information 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,
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
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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
known method of mamufacturing 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
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
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.



WO 96/03743 - 3 PCT/IB95/00582

A variant of the method in accordance with the invention is characterised

" in that the second structure takes the form of an optically readable structure. By means of

10

this measure it is poss;ble to obtain a high mformauon densxty on the mformatlon carrier and
to effect readmg without mechanical contact. .

A variant of the method in accordance with the invention is characterised
in that the positions of the strips relative to the cutting positions are measured during cutting,
and in that the measurement resu_lt is used for the correction of these positions. With these
measures it is achieved that very long intermediate carriers can be processed in one operation
without tolerances in the equipment and the intermediate carrier giving rise to impermissible
deviations of the positions of the structure relative to the edges of the tape-like information

A variant of the method in accordance with the invention is characterised
in that correction is effected by controlling the tension in the intermediate carrier. By varying

' the tension in the intermediate carrier the ahgle of the strips relative to the longitudinal
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direction of the intermediate carrier can be adapted to the cutting angle of the intermediate
carrier by elastic deformation of the intermediate carrier. This measure provides a simple
way of correcting the positions of the strips relative to the cutting positions.

o Themtermedmecamermaccordancewnhthemvenuonlscharactenwd
in that the strips have mutually identical second structures containing coded information.
Such an intermediate carrier has a large number of mutually identical second structures and
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. '

Anbodnnentofthemnermedmtecamermaccordancewnhthe
invention is characterised in that the acute angle is smaller than 5 degrees. As a result of

this, the strips are long in proportion to the width of the intermediate carrier, so that the

strips canaccommodate’e large amount of information with a suitable widthofthe,
intermediate carrier. '
Anbodnmentofthemtermedlateeamermaeeordance with the

invention is characterised mthatthesecond structure is optically-readable. By means of this
measure it is achieved that the second structure can have a high mformanon density, |

: Thearrangementmaccordancethhthemvenuon:scharacnensedmthat
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
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intermediate carrier. Such an arrangement is suitable for cuttmg the xntermedxate carrier by
means of the method described above.

" An embodiment of the arrangement in accordance with the invention is
characterised in that the acute angle is smaller than 5 degrees _

: An embodiment of the arrangement in accordance with the invention is
characterised in that the cutting means comprise a helical cutter. This measure ensures that -
the cutting positions automatically travel along a line extending at an acute angle relative to
the longitudinal direction of the mtermedmte carrier by rollmg the helical cutter over the
intermediate carrier. . - ' ' : '

An embodiment of the arrangement in accordance with the invention is
characterised in that the cutting means comprise two helical cutters 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. By means of this measure it is achieved that the forces on

the intermediate carrier are concentrated in an area directly around the cutting positions,.

thereby reducing the likelihood of damage to the second structure.
' Anbod:mentofthemangementmaccordancethhthcmvennon:s

* 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.

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. Thlsmeasureallowstheuseofexxsnngcuttmg

'headssuchasrazorblades

. Anembodnnem0fthearrangementmaccordancewnhthemvennon1s
characteﬁsedinthatthecumnghcadscompnsealasercumnghead 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

' carrier relative to the cutting posmons to be controlled more effectively. -

Anembodxmentofmeamngementmaccordancewnhthemvennoms _

characterised in that the arrangement xmludee 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 correcticn of said position. These

(
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measures allow very long intermediate carriers to be processed in a single operation without
tolerances of the arrangement or the intermediate carrier leadmg to 1mpermrss1ble deviations
of the positions of the seeond structure relative to the edges of the tape-lxke information

An embodiment of the arrangement in accordance with the invention is

. charactensed in that the control means are adapted to control the tension in the web-like

intermediate carrier. Varying the tension in the intermediate carrier results in elastic
deformation of the intermediate carrier. Thus, the angle of the strips relative to the

| longitudinal direction canbe influenced so as to adapt this angle to the angle at which the
intermediate carrier is cut. -

The invention will now be described in more detall by way of example,

wrthreferencetothedrawmgs in which

. Frgurelxsasxdevrewshowmganarrangementforformmgaﬁrst
suucmreonacylmdertobeusedmthemethodmaceordancethhthemvenuon,
Fig. 21saplanv1ewofanamngememforrepllcaungtheﬁrststruemre
onaweb-lrkemtermedxatecamer,
FrgmeSrsasecnonalvrewofthearrangementshowanlgurez
_ mehsaperspecuvevxewofanamngementforcumngaweb-hke
intermediate carrier,
anureSshowstwohehealclmersarrangedopposrteoneanother
Figure 6 shows a cassette wrth 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. _
Itxstobenowdthattheembodxmentsareshowndmgrammmcallyandthe
Frguresareshowntoanarbrtraryscale whrchrsnotalwaysthesame :

Flgurellsasrdevrewshowmganamngementforformmgaﬁtst
struemre7onaeylmder10 Thefirststruemhsformedontheeyhndermmahehcal
pattern13bymeansofawnteheadl7. Forthrspurposetheeyhndermlsrotatedabout;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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about a chemical reaction in this photoresist layer. Upon development of this layer the
material at the location irradiated by the laser remains intact and the other material is

- removed. This results in a first structure 7 of projections on the cylinder 10. This first

structure 7 contains coded information, for example in the form of the iengths and positions
of the projecnons The photoresist can be applied to the cyhnder 10, for example, by dip-
coating. By means of the write head 171twouldalsobeposs1blemformaﬁrststrucmre7
on a tape-like matrix, which is subsequently wound onto the cylinder 10 as a helix. -
Tlowever, the method just described has the advantage that it provides a matrix which is
convenient to handle without a difficult-to-handle tape-like matrix being required. Another
advantage of this method is that no irregularities arise at the location where the turns of the
helix adjoin one another.

anurez is a plan view showing an arrangement for replicating the first ‘
structure 7 on the cylinder 10 onto a web-like intermediate carrier 1. In this arrangement the
intermediate carrier 1 is brought into contact with the circumferential surface 11 of the ,
cylinder 10. In this process the cylinder 10 is rolled over the intermediate carrier 1, the 1au'er
being moved in its longitudinal direction 3. Thus, the helical pattern 13 is copled onto the

: intermediatecarrierlinsn'ipss,asecondsmwuueﬁbeingfmmed'ineachofthesn'ipsi

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
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
a pressure roller 8. Theintermediate'carrierlhaSacoatingZofaphotOpolymeﬁzébie
material, alsorefenedtoasaZPlayer 'l‘he2Player1sdlsposedonthes1deofthe
intermediate carrier 1 which faces the cylinder 10. ThmZPhyeersreadﬂydeformableat
room temperature and is curable by means of ultraviolet light. The projections t'ormmg 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
arrangementﬁtheZPlayerlesexposedatthelocanonofcontactwnhthecyhnderIO as
resultofwhxchtheZPlayerznscuredandtheﬁrststmcnnehsrephcatedmthezPlayerz
as the relied structure 7a. _

. After this, the intermediate carrier 1 may be provided with a reﬂective
coating and a protective coating, enabling the relief structure 7a to be read in a reflection



10

15

WO 96/03743 . : 7 PCT/IB95/00582

mode by means of a suitable read device. Such an optically readable second structure 7a has
an enormous information storage capacitj per unit area. Since this information is
accommodated on a tapean amount of information of the order of magnitude of 100
gigabytes can be stored in a convenient format..' In addition, an optically readable second
structure 7a has the advantage that reading is possible without mechanical contact. This
means that no mechanical contact is necessary between the_ihformation carrier 9 and parts of
the device with which the information carrier is read. This results in a substantially improved
reliability and it also enables the access times. to be reduced. |

'Figure 4 is a perspective view of an arrangement 20 for cutting the web-
like intermediate carrier 1. In this arrangement 20 the intermediate carrier 1 is moved in its
longitudinal direction 3 by a transport device 27. The transport device 27 comprises a set of
rollers 38 driven by a motor 39. The arrangement 20 further comprises cutting means 21,
which in the present case comprise a plurality of rotating cutters 29 which cut the web-like
intermediate carrier 1 into tape-like information carriers 9 at cutting positions 23. Cutting is
effected parallel to the strips S 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
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

30

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 masur_es_thé
position of the second structure 7a relative to the cutting positions 23 by means of image

- analysis. The control system further includes control means in the form of a pair of braking

rollers 36 and a brake 35. Dunngtransport of the intermediate carrier 1 in its longmndmal
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,
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
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realised by the cutting means 21. In response to the information obtained by means ot‘ the
camera 31 the control unit 34 can control the brake 35 in such a manner that the second
structure 7a on the tape-like information carrier is positioned within given tolérances relative
to the edge of the information carrier 9. The tape-like information carriers 9 are wound onto

reel hubs 51 in the arrangement 20. Subsequently, these reel. hubs can be mounted directly in

acassetteSOasshowanlgureG
Figure 5 shows alternative cuttmgmeans21 Thesecuttmgmeanle

! compnse two helical cutters 25 arranged opposite one another. By making the helical shape

ofthecuttersZScorrespondtothehehcalshapeonthecylinder lOservmgasamatuxfor

'formmgreplrcas7aonthemtermed1atecamerlthemmmedratecamerwﬂlbecut

automatically at the correct angle «. Even a single helical cutter 25 will yield this advantage.
Small deviations of the cutting anglé can be corrected by means of the control system
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
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_eﬂeetiOn in the direetion 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

well-defined cut. It is most advantagecus if at any cutting position 23 the cutter 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
on the information carrier 9 can be read. Such a cassette 50 has the advantage that the
mfomanoncamer9meffecuvelypmwctedagmmtthemgxessofdnstandmechamcal
damage from the outside. '

. . Figure 7 is a side vrew showmg an alternative arrangement for replicating
thefustsnucme‘7onaweb-hke1ntermed1atecamer1 In this arrangement the cylinder 10
wrththehehcalpattemrsﬂexrbleandlsgmdedoveramlmberofrollers_16.Ttns
consm:etionofthecylind'erthas'the'advantagethatitrequiresles'smaterialwiththesame
area of its circumferential surface 11. As a result of this, its costs are reduced, it is more
convenient to handle, and it requrres less storage space.
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Itis to be noted that the invention is not limited to the embodiments
dlsclosed herein. Vanous other embodiments are possible without departing from the scope _
of the present invention. 'I'hus, instead of a 2P layer 2 a matenal may be used which can
deformed by heating at the location of contact with the cylinder 10 and which retains this
deformation after cooling. In addition, the method in accordance with the invention can be
adapted to replicate magnetic structures 7. The write head 17 then comprises one or more
magnetic heads and the circumferential surface 11 of the cylinder 10 and the intermediate
carrier 1 are provided with a magnetisable layer. |
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CLAIMS:;

1. A method of manufacturing tape-like information carriers (9), comprising

the following steps:

- forming a helical pattern (13) on a circumferential surface (11) of a cylinder
(10), and : .

- bringing the clrcumferennal surface of the cylmder into contact with a main
surface of a web-shaped mxexmedlate carrier (1) with a longitudinal direction
(3), in order to replicate the pattern on the intermediate carrier in the form of
continuous strips (5), which strips extend at an acute angle (o) relative to the B
longitudinal direction,

charactensed in that

- the pattern (13) comprises a first structure (7) with coded mformanon,

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

- | themtermedmtecamer(l)lscutpamlleltothestnps(S)soastoformtape-

hkemformatxoncamers(9)
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.
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 _sn'ips )
relative to the cutting positions (23) are measured during cutting, and in that the
measurementresultxsusedforthecorrecnonofthese positions.

- S. A method as claimed in-Claim 4, chatactensedmthatcorrecnonns

effected by controlling the tension in the intermediate carrier.
6. A web-like intermediate carrier (1) with a longltudxnal direction (3), _
comprising stﬁp_s (5) which extend at an acute angle («) relative to the longitudinal direction,

UL
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.characterised in that the strips have mutually identical second structures (7a) containing

coded information. o |
1. | A web-like imermediate carrier (1) as claimed in Claim 6, characterised
in that the acute angle (c) is smaller than 5 degrees. g

8. A web-like intermediate carrier (1) as claimed in Claim 6 or 7,
characterised in that the second structure (7a) is optically readable. '

9. - An arrangement (20) for cutting a web-like intermediate carrier (1) with a

_.longnndmal direction (3),

- ~ which arrangement comprises cutting means (21) adapted to smmltaneously cut
the web-like intermediate carrier into a plurality of tape-like portions (9) at
different cutting positions (23),
characterised in that
- the cutting positions (23) are movable relative to the web-like intermediate
- carrier along a line which extends at an acute angle .(a) relative to the
longitudinal direction (3) of the web-like intermediate carrier (1).
10. - An arrangement (20) as claimed in Claim 9, characterised in that the acute
angle () is smaller than 5 degrees. | '
11, . An arrangement (20) as claimed in Claim 9 or 10, characterised in that
the cuttmg means compnse a helical cutter (25).
12. Anarrangement(20)asclaxmedmClmmll characnensedmthatthe
cutting 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
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),
- 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. - AnarrangementasclaxmedmClmmM chatactensedmthatthecumng
heads (29) compnse a laser cuttmg head.

* [ L M H] *
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16. An arrangement (20) as claimed in any one of the Claims 9 to 15,
characterised in that the arrangement includes measurement means (31) for measuring the
position of the second structure (7a) on the intetmediate:carrier' (1) relative to the cutting

positions (23), which measurement means cooperate thh control means (34, 35, 36) for the

correction of said position.
17. AnarrangementasclalmedmCIalmm charactensedmthatthecontrol

" means (34, 35, 36) are adapted to control the tension in the web-like intermediate carrier (1).

18. - A tape-like information carrier (9) obtained by means of the method as
clmmedmanyoneoftheClmmsltoS ' '
19. A cassette (50) compnsmg two reel hubs (51), characterised in that an

information carrier (9) obtained by means ofthemethod as claimed in any one of the Claims -

1 to 5 is wound on at least one of the reel hubs.

_
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