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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 

S with a main surface of a web-shaped intermediate canier with a longitudinal direction, in 

order to replicate the pattern on the intermediate canier 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. 

15 

The inveDtion also relates to an mangement for cutting a web-like 

intermediate carrier with a· tongitildinal 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 . 

. The invention ~ relates to a tape-like information carrier .. 

The invention also relates to a cassette provided with a tape-like 

information carrier. 

&lch a method is kliown from JP-A-5-114,172. The known method serves . . 

20 for the manufacture of optical tape. Said method em}>loys a cylinder. of circular cross-section, 
I 

the surface of the cylinder being formed with a matrix consisting of a pattern in the form of 

circles or a helix, which pattern coniprises a structure of equispaced ridges and slots. 1bis 

cyµnder is pre$Sed in a heated condition against an optical information carrier which at its 

side facing the cylinder carries a layer made up ofa mixture of photopolymerlZable 

2S 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. 1bis method .is proposed in order to form 

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 a method of the type defined in 

S the opening paragraph in such a manner that it is suitable fo~ 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 

10 intermediate carrier is cut parallel to the strips so as to fOrm ~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 'l 

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 informati0n 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) descn"bes another 

20 known method of manufacturing tape-like information carriers. ·said method uses a tape-like 

matrix having _a structure with coded information, 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 

2S in that the pattern is formed on the cyl_inder by means of a write ~ while the cylinder is 

rotated relative to the write head about an axis and the· write be8cl 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 mattbt, which· cOuld ·subsequently be wound onto the cylinder as a helix. 

However, the present variant of the method bas the advantage that it provides a matrix which 

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 .ciicumferential surface is as smooth as possible, which enables a uniform contact 

with the intermediate carrier to be achieVed. 
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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 

this measure it is possible to obtain a high information density on the information carrier and 

to effect reading without mechanical contact. 

S 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 ~t 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 

10 deviations of the positions of the structure relative to the edges of the tape-like information 

carriers. 

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 angle of the strips relative to the longitudinal • 

15 direction of the intermediate carrier can be adapted to the cutting angle of the intermediate 

carrier by elastic deformation of the intermediate carrier. 'Ibis measure provides a simple 

way of correcting the. positions of the strips relative to the cutting positions. 

The intermediate carrier in accordance with the invention is characterised 

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

20 Such an intermediate carrier has a large number of mutnaHy 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. 

An embodiment of the intermediate carrier in accordance with the 

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

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

strips can accommodate a large amount of information with a suitable width of the . 

intermediate carrier. 

An embodiment of the. intermediate carrier in accordance with the 

30 invention is characterised in that the_ second ~ is optically·readable. By· means· of this 

measure it is ~ved that the second structure can have a high information density, 

The arrangement in acconlance with the invention is characterised in that 

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 cutting the intermediate carrier by 

means of the method described abo'Ve. 

An embodiment of the arrangement in accordance with the. invention is 

characterised in that the acute angle is smaller than S degrees. 

s . An embodiment of the arrangement hi accordance with the invention is 

characterised in that the cutting means comprise a helDl cutter. This measure ensures that · 

the cutting positions automatically travel along a line exteDdiDg at an acute angle relative to 

the longitudinal direction of the intermediate canier by rolling the helical cutter over the 

intermediate carrier. 

10 An embOdiment of the arrangement in aceordance 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 ~y around the cutting positions,. 

15 thereby reducing the likelihood of damage to the second structure. 

An embodiment of the arrangeDtcnt in accordance with the invention is 

· characterised in that one of the belica1 cutters is capable of resilient deflection in a direction 

parallel to the axis of the helix. 1bis 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 8rrangement includes a transpOrt device for the transport of the web­

shaped intermediate carrier parallel to its longitudinal direction, the cutting means comprise a 

plurality of cutting heads, which cutting heads are movable in a direction of movenient 

perpendicular to the loqitudinal direction. This measure allows the use of existing cutting 

25 heads' such as razor blades. 

An embodhnent of the arrangement iii accordance with· the invention is 

characterised in that the cutting heads comprise a laier cutting head. This embodiment has 

the advantage that hardly any forces. are produced in the plane of the web-shaped 

intermediate carrier as a result of ciltting. This enables the position of the in~ediate 

30 carrier relative to the cutting positions to be conttolled more effectively. · 

·· An embodiment of the arrangement in accOrdance with the invention is 

characterised in that the amngement ·Includes measurement means for measuring the positi~n 

of the second structure oli the intermediate canier relative· to the cutting positions, which 

measurement means cooperate with control means for the Correction 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 arrang~nt or the intermediate carrier leading. to impermissible deviations 

of the positions of the ~cC>nd structure relative to the edges of the tape~like hiformation 

. carriers. 

S An embodiment of the arrangement in accordance. with the invention is 

. characterised 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 can be. influenced so as to adapt this angle to the angle at which the 

10 intermediate carrier is cut. 

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

with reference to the drawiligs, in which 

Figure 1 is a side view showing an arrangement for forming a first 
• 

15 structure on a cylinder to be used in the method in accordance with the invention, 

Fig. 2 is a plan view of an arrangement for replicating the first structure 

on a web-like intermediate carrier, 

Figure 3 is a sectional view of the arrangement shown in Figure 2, 

. Figure 4 is a perspective view of an arrangement for cutting a web-like 

20 intermediate carrier, 

Figure S shows two helical cutters arranged opposite one another, 

Figure 6 shows a cassette with a tape-like information carrier, and 

Figure 7 is a side view showing an alternative arrangement for replicating 

the first structure on a. web-nice intermediate carrier. 

2S It is to be noted that the embo«liments are shown diagrammatically and the 

Figures .. are shown to an arbitrary scale, which is not always the same. 

Figure 1 is a side view showing ·.an arrangement for forming ~ first 

structure 7 on a cylinder 10. The first structure 7 is formed on the cylinder 10 in a helical 

30 pattern 13 by means of a write bead 17. For this Pml'ose the cylinder 10 is rotated about its 

axis IS 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 structuie 7 on a circumferential surface 11 of 

the cylinder 10, for· exam.pie 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 fitst structure 7 of projections· on the cylinder 10. This first 

structure 7 contains coded information, for example in the ·form of the lengths and positions 

S of the projecnons. The photOri:siSt can be aiJplied to the cylinder 10, for example, by .dip­

coating. By means of the write head 17 it would also be possible to form a first structure 7 

on a tape-like matrix, which is ~bsequently wound onto the cylinder 10 as a helix. 

!lowever, the method just described has the advantage that it provides a matrix which is 

convenient to handle without a difficult-to-handJe tape-like matrix being required. Another 

10 advantage of this method is that no irregularities arise at the location where the turns of the 

helix adjoin one another. 

Figure 2 is a plan view showing an arrangement for replicating the first 

structure 7 on the cylinder 10 onto a web-like iritermediate carrier 1. In this arrangement the 

intermediate carrier 1 is ·brought into contact· with the circulDferentia surface 11 of the • 

15 cylinder 10. In this process the cylinder· 10 is rolled over the intermediate carrier 1, the latter 

being moved in its longitudinal direction 3. Thus, the helical pattern 13 is copied onto the 

intermediate carrier 1 in strips S, a second structure 7a being formed in each of the strips S, 

which second structure is a replica of the first itructute 7. The strips S with the st:ruCtures 7a 

are formed at an acute angle a relative to the longitudinal direction 3 of the intermediate 

20 canier 1. 

Figure 3 is a Side view of the arrangement for copying the first su:ucture 7 

on the intermediate carrier· 1. The intermediate carrier 1 is pressed against the cylinder 10 by 

a pressure roller 8. The intermediate carrier 1 has a coating 2 of a photopolymeri7.able 

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 stnicture 7. By means of an exposure 

30 arrangement 6 the 2P layer 12 is exposed at the loCation of conract with the cylinder 10, as 

result of which the 2P layer 2 is· cured and tJte first structure 7 is replicated in the 2P layer 2 

as the telied 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 

... 
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mode by means of a suitable read device. Such an optically readable second snucture 7a has 

an enormous informatiop ~~rage capacity per unit area. ~U1ce this information is 
: . . . . . . . . 

accommodated on a tape an amount of information of the order of magnitude ·of 100 

gigabytes can be stored in a convenient format. In addition, an optically readable second 

S structure 7a has the advantage that reading is possible without mechanical contact. This 

means that no mechanical contact is necessary between the information 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 mangement 20 for cutting the web-

10 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 rotatinl cutters 29 which cut the web-like 

intermediate carrier 1 into tape-like information carriers 9 at cutting positions 23. CuttiQg is 

15 effected parallel to the strips Son the intermediate carrier 1. For this purpose the cutting 

means 23 are moved in a direction of movement 22 perpendicu)ar 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 cmier. Each time that a new strip S 

begins a cutter 29 is applied to the intermediate carrier 1 and once this entire strip S .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 S. A control system serves to 

. ensure that the second stmcture 7a on the tape~lilce information cmier 9 is positioned 

correctly relative to the edge of the tape-like information cmier. 1bis 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-. The control system further includes control ~ in the form of a pair of braking 

rollers 36 and a brake 35. During transport of the intermediate carrier 1 in its longitudinal 

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. 1bis 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 

longitwtinal direction 3 :is increased the angle a of the strips S relative to the longitudinal 

direction 3 is teduced. Thus, by controlling the tension· around an average value the angle a 

between the strips 5. and the loJliitudinal 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 of 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 tolerances relative 

to the edge of the information carrier 9. The tape~like information carriers 9 are wound onto 

S reel hubs 51 in the arrangCment 20. Subsequently, these reel_.hubs can be mounted directly in 

a cassette SO as shown in Figure 6. 

Figures shows alternative cutting means 21. these cutting mealis 21 

comprise two helical cutters 2S arranged opposite one another. By making the helical shape 

of the cutters 2S correspond. to the helical shape on the cylinder 10 serving as a matrix for 

10 forming replicas 7a on the intermediate carrier 1 tbC: intermediate carrier will be cut 

automatically at the correct angle ex. Even a single helical cutter 25 will yield this advantage. , 

Small· deviations of the cutting angle can be corrected by·· nieans 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 

IS 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 2S is capable of resilient deflection in the direction of 

its axis 26. ·'Ibis measures ·ensures that even in the c:aSe 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 ad'VantageC)us if at any cutting Position 23 the cutter 2S is capable 

of resilient deflection indepeildently of the other cutting positions 23. 

Figure 6 is a perspective view showing a cassette 50 provided with a tape­

like optical information cirrier 9. The information carrier 9 is wound on the reel hub S 1 in 

the cassette SO. The ~sette SO bas a window or opening S3 throujh which the information 

2S on the information carrier 9 can be read. Such a cassette 50 has the advantage that the 

information carrier 9 is effectively protected against the ingress of dust and mechanical· 

damage from the outside • 

. Figure 7· is a side view showing an alternative arrangement for replica~ 

the first structure 7 on a web-like intermediate carrier_ I. In this arrangement the cylinder 10 

30 with the helical pattern is flexible and is guided over a Dumber of rollers 16. This 

construction of the cylinder 10 has the advantage that it tequires less material with the same 

area of its circumferential surface 11. As a result of this, its c<>sts are reduced, it is more 

convenient to bandle, and it tequires less storage space. 

., ... 

·~ 
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It is to be noted that the invention is not limited to the embodiments 

disclosed herein. Various other embodiments are possible without departing from the scope 

of the present invention. Thus, instead of a 2P layer 2 a material may be used which can 

deformed by heating at the location of contact with the cylinder 10 and which retains this 

S 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. 



W096/03743 
10 

PCT/IB9SJOOS82 

CLAIMS; 

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

the following steps: 

forming a helical pattern (13) on a circumfeiential surface (11) ·of a cylinder 

(10), and 

s - bringing the circumferential surface of the cylinder into contact with a main 

surface of a web-shaped intermediate cmier (1) with a longitudinal direction 

(3), in order to replicate the pattern on the intermediate carrier in the form of 

continuous strips (S), which strips extend at an acute angle (a) relative to the 

longitudinal direction, 
• 

10 characterised in that 

lS 

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

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

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

the intermediate carrier (1) is cut parallel to.the strips (S) so as to form tape-

like infc>rmation carriers (9). 

2. A method as claimed in Claim l, 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 Clainis, characterised in 

·that the.second structure (7a) takes the form of an optically readable structure. 

· 4. A method as ciaimed in any one of the preMcHng Claims, in which cutting 

is effected at cutting Positions (23), characterised in that the positions of the strips (S) 

relative to the cutting positions _(23) are measured during cutting, and in that the 

2S 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 longitudinal direction (3), 

comprising strips (5) which extend at an acute angle (a) relative to the longitudinal direction, 

1111\lll llllll 1111111111111111 
* C :l M S * 
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characterised in that the strips have mutually identical second structures (7a) containing 

coded information. 

7. A web;.like intermediate carrier (1) as claimed in Claim 6," characterised 

in. that the acute angle (a) is smaller than S degrees. 

S 8. A web-like intermediate carrier (1) as claimed in Claim 6 or 7, 

10 

cbaracterised in that the second· structure (7a) is optically readable. 

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

longitudinal direction (3), 

which arrangement comprises cutting means (21) adapted to simultaneously cut 

the web-like intermediate carrier into a plurality of tape-like portions (9) at 

different cutting positions(~), 

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 • 

15 longituciinal direction (3) of the web-like intermediate carrier (1). 

10. An arrangement (20) as claimed in Claim 9, characterised in that the acute 

angle (a) is smaller than S degrees. 

11. . An arrangement (20) as claimed in Claim 9 or 10, characterised in that 

the cutting means comprise a helical cutter (2S). 

20 12. An arrangement (20) as claimed in Claim 11, characterised in that the 

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, cbaracterised in that one of . . 

25 the helical cutters (25) is capable of resilient deflection in a direction parallel to the axis (26) 

of the h=lix. 

14. 

30 -

An arrangement (20) as claimed in Claim 9 or 10, characterised in that 

the arrangement includes 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 pluralit)r 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. 

111111111111111111111111111111 
* C L M S * 
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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 intermediate carrier (1) relative to the cutting 

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

S correction of said position. 

17. An arrangement as claimed in Claim 16, chara.cterised in that the control. 

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

18. A tape-like information canier (9) obtained by means of the method as 

claimed in any one of the Claims 1 to 5. 

10 19. A cassette (SO) comprising two reelhubs (51), characterised in that an 

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

1 to S is wound on at least one of the reel hubs. 111 

. . \ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \11\ 
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