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Method and apparatus for correcting a feeding distance of a strip for cutting

O®

The invention relates to a method and an apparatus for correcting a feeding distance of a strip for cutting, wherein
the method comprises the steps of:

- feeding the strip over the feeding distance in a feeding direction towards a cutting line that extends at an oblique
cutting angle to said feeding direction;

- detecting a lateral position of a first longitudinal edge of the strip in a lateral direction perpendicular to the feeding
direction;

wherein, when the detected lateral position is offset over an offset distance in the lateral direction with respect to a
reference position for the first longitudinal edge at the measuring line, the method further comprises the step of:

- adjusting the feeding distance with a correction distance that is related to the offset distance in a ratio that is
defined by the cutting angle.

Dit octrooi Is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en schriftelijke opinie. Het
octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Method and apparatus for correcting a feeding distance of

strip for cutting

BACKGROUND

The i1nvention relates to a method and an apparatus

for correcting a feeding distance of a strip for cutting, 1in

particular a strip for tire building.
JP 2014 218065 A discloses a method to adijust a

r—

cutting position of a belt member so that the belt member can

be cut at a certain length. In the method, a belt member 1is

cut by a belt cutter and then conveyed by a conveying means

and wound around a winding body. The tip of the belt member

placed on the conveying means 1s cut obliquely at a certailn

angle with respect to the longitudinal direction by the belt

cutter. Next, the belt member 1s conveyed until the tip ot

the belt member formed by cutting reaches a center position

-

of the width detection sensor, and the width of the tip 1is

measured. When the width 1s wider than a reference value, the

convevance amount for conveyving the rear end side of the belt

member To The belt cutter 1s reduced. When the width is

smaller than the reference value, the conveyvance amount for

conveying the rear end side of the belt member to the belt

cutter 1s 1ncreased. The correction amount 18 expressed as

y=tan«x-x, where Yy 1s the correction amount 1n the

longitudinal direction of the belt member and X 1s the

difference 1n the width direction.
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SUMMARY OF

T H!

L-

INVENTION

The known method according to JP 2014 218065 A

r—

regulires the creation of the tip prior to the measurement.

In other words, the ¢

orrection amount can only be determined

when the leading end of the belt member has already been cut

and the tip passes over the width detection sensor. The

conveyance amount for

 anad

conveving the rear end side of the belt

member to the belt cutter 1s then adjusted. However, the

adjustment does not take 1nto account that the rear end side

may be 1n a difi

"erent lateral position than the tip at the

pr—

leading end and that this also has a considerable effect on

the length of the be._

t member. Moreover, The width detection

sensor of JP 2014 218065 A 1s formed by a plurality of light

emltting units and light receiving units arranged on the upper

r—

and lower sides of Tthe belt member to measure the width. Such

a width detection sensor 1s relatively complex and expensive.

It 1s an object of the present invention to provide

a method and an apparatus for correcting a feeding distance

'q‘

of a strip

IH

for cutting, wherein the determination of the

correction distance can be 1mproved.

According

to a first aspect, the i1invention

provides a method for correcting a feeding distance of a

strip for

cutting,

wherein the strip has a strip body

extending 1n a longitudinal direction, a first longitudinal

edge extend

—

1ng at first side of the strip body and a second

longitudinal edge extending at a second side of the strip

body opposite to the

the steps ©

——————

'WCQ

first side, wherein the method comprises

feeding the strip over the feeding distance 1in

a feeding direction towards a cutting line that extends at

an obligue cutting angle to said feeding direction;

detecting a lateral position of the first

longitudinal edge along a measuring line;

whereiln,

g
—

O

perpendicu.

pr—
s

ar to the

when the detected lateral position 1s

fset over an offset distance 1n a lateral direction

feeding direction with respect to a



10

15

20

20

30

35

reference position for the first longitudinal edge at the

measuring line, the method further comprises the step of:

.- adijusting the feeding distance with a

correction distance that 18 related to the o

—
P

fset distance

in a ratio that 1s defined by the cutting angle.

- the

The lateral position o

first longitudinal edge

relative to the cutting line determines where the cutting

line, extending at the oblique cutting angle, will i1ntersect

- and therefore cut — the first longitudinal edge. A lateral

—
N

offset may result 1n the cutting line 1intersecting with the

first longitudinal edge earlier or later than expected, thus

causing a short-than-expected or longer—-than-—-expected length

-

1)

of the strip. As the strip 1s cut twilce, the lateral position

of the first longitudinal edge at both the leading edge and

the trailing edge has a significant influence on the overall

r—~

length of the strip. Moreover,

the

oy

lateral o

fset may be

different at the leading edge compared to the trailing edge,

thereby potentially increasing the ef

fect.

By detecting the lateral position of the first

longitudinal edge, 1t can be predicted or calculated where

the cutting line will 1intersect

the

first longitudinal edge

and thus what the effect of any lateral offset will be on the

overall length of the strip. The convevance amount or the

- the

The lateral position o:

feeding distance can be adjusted accordingly to compensate.

first longitudinal edge

can be detected at any moment during the convevance as 1t 1s

not dependent on the formation

detection can for example be per:

and/or upstream of the cutting

r“‘

e
OL

l1ne.

the leading edge. The

formed prior to the cutting

Hence, the convevyance

amount for both the leading edge and the trailing edge can

be adijusted according to the lateral position of the first

longitudinal edge at said leading edge and the trailing edge,

respectively. Moreover, by adjusting the feeding distance

based on the offset distance of the detected lateral position,

r-ﬁ

one does not need to measure the entire width of the strip.

For example, a single sensor with a relatively small detection

area can be used to detect the

o~

lateral position of the first
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longitudinal edge. Hence, the determination of the correction

distance can be simplified significantly, thus reducing the

complexity and/or costs of the system as a whole.

In a preferred embodiment the lateral position of

the first longitudinal edge 1s detected at the measuring line

go—

upstream of the cutting line with respect to the feeding

direction. Hence, the feeding distance and/or the convevance

amount for both the leading edge and the trailing edge can

be adijusted according to the lateral position of the first

longitudinal edge at said leading edge and the trailing edge,

respectively.

P

In a further embodiment thereof the reference

prosition 1s located at the measuring line at a reference

distance from the cutting line 1n the feeding direction,

whereln the detected lateral position, when offset over the

e

offset distance, 1s either at a larger distance or at a

smaller distance from the cutting 1line 1in the feeding

direction than the reference distance, wherein the feeding

distance 1s adjusted by adding the correction distance to the

oy

reference distance 1in case 0f the larger distance and by

subtracting the correction distance from the reference

distance 1in case ©0f the smaller distance. Hence, the strip

can be advanced from the measuring line to the cutting line

over a feeding distance such that the cutting line i1ntersects

with the detected lateral positicon on said first longitudinal

edge.

In another embodiment the method comprises the

steps of:

- comparing the detected lateral position with

the reference position to determine the offset distance; and

~ calculating the c¢orrection distance 1in the

feeding direction by using a trigonometric function with a

first parameter 1ndicative of the cutting angle and a second

yo—

parameter 1indicative of the offset distance as parameters;

and

~ adjusting the feeding distance based on the

calculated correction distance.
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A trigonometric function can provide a relatively

simple way of determining the correction distance, given that

the cutting angle and the

Preferably, the trigonometric

preferably, the trigonometric

correction distance =

in which A is the cutting

trigonometric function 1s

correction distance =

in which A is the eqguivalent

cutting angle 1n degrees. Both

—
-
s

function 1s

offgset distance are known.

function 18 a tangent. More

of fset distance
tan A

angle. Alternatively, the

tan A
of fset distance

ﬁ

of ninety degrees minus the

functions have the same result

and only differ in the way the parameter A is defined based

on the cutting angle.

——

In yet another alternative embodiment a range of

-
——

values 1ndicative of the correction distance assoclated with

—

a range of lateral positions 1S

the method comprises the steps

stored 1n a database, wherein

-

OL:

—~ retrieving one value from the range of values

that 1s associated with a lateral position from the range of

lateral positions that corresponds or substantially

corresponds to the detected lateral position of the first

longitudinal edge and using said wvalue as the correction

distance to adjust the feeding

distance.

The relationship between the correction distance

and the lateral positions may

be determined experimentally

or mathematically prior to the steps of the aforementioned

method to generate a range of wvalues that can be readily

called upon during the method.

Such predefined values can be

equally useful 1n determining the appropriate correction

distance.

In another embodimen

t the reference position 1s a
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fixed position. The reference position may for example be the

r—

most optimal lateral position of the first longitudinal edge

for cutting.

"

steprs of:

In another embodiment the method comprises the

- cutting the strip at the cutting line to form

a leading edge with respect to the feeding direction;

—~ feeding the strip in the feeding direction over

the feeding distance; and

- cutting the strip at the cutting line to form

a trailling edge with respect to the feeding direction

4

wherein the first longitudinal edge has an edge

length 1n the feeding direction between the leading edge and

the trailing edge; and

r—

wherein, when the lateral position of the first

longitudinal edge 1s offset 1in the lateral direction

trailing edge with respect to the leading edge, the

at the

feeding

distance 1s adjusted with the correction distance so that the

edge length 1s constant or substantially constant regardless

'q‘

of said offset. Hence, more uniform strip lengths

obtained.

Preferably, the lateral position of the

can be

first

longitudinal edge 1s detected at least twice along the edge

r—~

length, wherein a detected first lateral position of

fLhe at

least two detected lateral positions 1s used as the reference

position for determining the offset distance for a detected

second lateral position of the at least two detected lateral

positions. In contrast with the embodiment that featured a

two detected lateral positions with each other.

fixed reference position, the current embodiment compares the

More pretfterably, the detected first lateral

position 1s spaced apart from the detected second lateral

position 1n the feeding direction over the edge length. In

other words, the detected first lateral position

18 the

lateral position of the first longitudinal edge at the leading

edge and the detected second lateral position 1s the lateral

prosition of the first longitudinal edge at the trailing edge.
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The lateral positions can thus be detected along the first

longitudinal edge

in the positions

leading edge and the trailing edge are formed by
embodiment the method,

cutting the strip

steps of:

~ detecting a

In a further

where ultimately the

cutting.

prior toO

to form the leading edge, comprises the

f-ﬁ

first lateral position of the first

longitudinal edge at the measuring line upstream of the

cutting line with respect to the feeding directio

- feeding the strip over a first p

feeding distance

that
distance so that the detected

located on the cutting

18

line after the feeding o:

over the first part of the

Consequently,

r—

cutting line 1ntersects with the

corrected with the

n; and

art of fThe

correction

first lateral position 1s

feeding distance.

C the strip

the strip 1s positioned after the

first part of the feeding distance 1in a position in which the

first longitudinal edge at

the detected first lateral position, 1.e. corresponding to

where the lateral position of the first longitudinal edge was

detected at the measuring line.

Preferab.

v, the method, after cutting t

he strip to

form the leading edge and prior to cutting the strip to form

the trailing edge,

comprises the steps of:

r—

—~ feeding the strip over a second part of the
that

feeding distance

corresponds oY substantially

corresponds to the edge length minus the first part of the

feeding distance;

~ detecting a

first longitudina.

1

second lateral position of the

edge at the measuring line; an

d

-

- feeding the strip over a third part of the

feeding distance

that

18

corrected with the

correction

distance s0 that the detected second lateral position 1s

o~

located on the cutting line after the feeding o!

over the third part of the

feeding distance.

After the strip has been fed over the

'q‘

at the measuring

1 1ne

18

representative of the lateral

- the strip

second part

of the feeding distance, the detected second lateral position
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position where the cutting line would intersect with the first

longitudinal edge. Based on the detected second lateral

position, the third part of the feeding distance can then be

determined and corrected to ensure that after cutting, the

edge length between the first lateral position and the second

lateral position matches the desired edge length for the

strip.

r—

In another embodiment the lateral position of the

first longitudinal edge 1s detected at the measuring line

upstream of the cutting line with respect to the feeding

direction, whereln the cutting line converges towards the

measuring line at one of the first longitudinal edge and the

second longitudinal edge.

Preferably, the cutting 1line 15 adjustable to
extend at an alternative obligue cutting angle to the feeding
direction, whereiln the cutting line converges towards the

'ﬁ.

measuring line at the other of the first longitudinal edge

y—

and the second longitudinal edge, wherein the steps of the

method performed 1n relation to the second longitudinal edge

P

instead of the first longitudinal edge when the cutting line

extends at the alternative obligque cutting angle. The

adjustable cutting 1line allows for cutting strips at

differently or oppositely 1nclined angles. The lateral

-

position may be determined at either one of the first

longitudinal edge and the second longitudinal edge, depending

on which longitudinal edge gives the most relevant

information to determine the correction distance.

In another embodiment, the measuring line extends

in the lateral direction perpendicular to the feeding

direction. The measuring line 1s thus positioned at a neutral

or right angle to the feeding direction. This can Jgreatly

simplify the calculation of the correction distance, as 1t

15 not necessary to take i1nto account any oblique angle of

go—

the measuring line and the effect thereof on the measurements.

According to a second aspect, the 1invention

provides an apparatus for correcting a feeding distance of a

ﬁ-

strip for c¢utting, wherein the strip has a strip body
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extending 1n a longitudinal direction, a first longitudinal

—

edge extending at first side of the strip body and a second

longitudinal edge extending at a second side of the strip

body opposite to the first side, wherein the apparatus

cComprises:

- a cutter for cutting the strip along a cutting

1ine;

—~ a conveyor for feeding the strip over the

feeding distance in a feeding direction towards the cutting

line, wherein the cutting line extends at an oblique cutting

angle to said feeding direction;

- a drive for controlling the conveyor;

= a sensor device for detecting a latera.

position of the first longitudinal edge along a measuring
line; and
-~ a control unit that 1s operationally connected

to the sensor device and the drive, wherein the control unit

1s configured for:

adijusting the feeding distance when the detected

oy

fset distance 1in a

lateral position 1s offset over an o:

lateral direction perpendicular to the feeding direction with

respect to a reference position for the first longitudinal

edge at the measuring line, wherein the feeding distance 1s

adjusted with a correction distance that 1s related to the

offset distance in a ratio that 1s defined by the cutting
angle.

The control unit of the apparatus 1s arranged to

control the apparatus such that the feeding distance 1in

substantially the same way as 1in the method according to the

r—

first aspect of the invention. Hence, the apparatus has the

same Ttechnical advantages as the method, which will not be

repeated hereafter. It will also be clear that - 1n addition

to the embodiments mentioned hereafter — the apparatus can

y—

be combined with any one ©f the embodiments ©of the method,

wherein the control unit is configured for controlling and/or

IH

executing the steps of the method described therein.

In a preferred embodiment the measuring line 13
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located upstream of the cutting line with respect to the

feeding direction. Hence, the feeding distance and/or the

conveyance amount for both the leading edge and the trailing

edge can be adjusted according to the lateral position of the

first longitudinal edge at said leading edge and the trailing

edge, respectively.

In another embodiment, the measuring line extends

in the lateral direction perpendicular to the feeding

direction. The measuring line 1s thus positioned at a neutral

or right angle to the feeding direction. This c¢an Jgreatly

—

simplify the calculation of the correction distance, as 1t

1s not necessary to take into account any obligque angle of

ﬁ-

the measuring line and the effect thereof on the measurements.

In another preferred embodiment the sensor device

comprises a first sensor for detecting the lateral position

of the first longitudinal edge along the measuring line. Said
first sensor can have a relatively small detection area and

can be relatively simple 1in construction, thus reducing the

complexity and/or the costs of the overall apparatus.

Preferably, the sensor device comprises a second

sensor for detecting the lateral position of the second

longitudinal edge, wherein the cutting line 1s adjustable to

extend at an alternative obligue cutting angle to the feeding

direction, wherelin the control unit i1s arranged for adjusting

the feeding distance 1n relation to the detected lateral

P

position of the second longitudinal edge instead of the first

longitudinal edge when the cutting line extends at the

alternative obligque cutting angle. The second sensor has the

same technical advantages as the first sensor. In addition,

the provision o©of the second sensor allows for the lateral

position to be determined at either one of the first

longitudinal edge and the second longitudinal edge, depending

on which longitudinal edge gives the most relevant

information to determine the correction distance.

It 18 noted that for the purpose 0f determining the

p—

correction distance, 1t 1s not necessary to use both of the

sensors simultaneously.
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The wvarious aspects and features described and

shown 1n the specification can be applied, 1individually,

wherever possible. These 1ndividual aspects, 1n particular

the aspects and features described 1n the attached dependent

o~

claims, can be  made subject of divisiona. patent

applications.

BRIEEF DESCRIPTION OF THI

L]

DRAWINGS

The invention will be elucidated on the basis of

an exemplary embodiment shown 1n the attached schematic

drawings, 1n which:

go—

figure 1 shows a side view o0of an apparatus for

correcting a feeding distance of a strip for cutting according

to the invention;

-

figure 2 shows an 1sometric view of the apparatus

according to figure 1;

figure 3A shows a strip being correctly aligned and

cut at a cutting line;

figures 3B and 3C show top views of the strip and

—
N

the potential length differences of said strip at the cutting

line as a result of misalignment with respect to the correct

-

alignment of figure 34A;

o~

figure 4 shows a detail of the length di;

4

ference

I

according to the circle IV 1in figure 3B;

r—

figure 5 shows a detail of the length difference

according to the circle V 1n figure 3C;

L ad

figures ©6A-6D show the steps o©of a method for

correcting a feeding distance of the strip using the apparatus

according to figures 1 and 2; and

figure 7 shows the steps of an alternative method

’ﬁ'

for correcting a feeding distance of the strip using the

apparatus according to figures 1 and Z.
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DETAILED DESCRIPTION OF TH

L]

INVENTION

Figures 1 and 2 show an apparatus 1 for correcting

'-

a convevance amount or feeding distance Fl, FZ, F3 of a strip

9 for cutting.

As shown 1n figure 6A, the strip 9 has a strip body

90 extending 1n a longitudinal direction Y, a first

'-

longitudinal edge 91 extending at first side of the strip

body 90 and a second longitudinal edge 92 extending at a

r—

second side of the strip body 90 opposite to the first side.

The longitudinal edge 91, 92 do not always extend parallel

to the longitudinal direction Y. Instead, they may deviate

slightly 1n a lateral direction X perpendicular to the

longitudinal direction Y, as shown 1n an exaggerated manner

in figure O6A.

The strip 9 1s preferably a tire component for

manufacturing & Jgreen or unvulcanized tire. In this

particular example, the strip 9 1s used to manufacture cord-

reinforced breaker plies. Said cord-reinforced breaker plies

are typically cut from a continuous strip at an oblique

cutting angle parallel or substantially parallel to the

direction of the reinforcement cords embedded 1n said

continuous strip. The resulting strip 9 has a substantially

rhomboid contour, as shown 1n figure 6D, which 1s

characteristic for breaker plies. The strip 9, after cutting,

forms a tire component that has a leading edge 93 and a

trailing edge 94 with respect to the feeding direction F. The

first longitudinal edge 91 further has an edge length L 1in

the feeding direction F between the leading edge 93 and the

trailing edge 94. Preferably, said edge length L 1s kept

uniform over a batch of tire components.
Figure 1 schematically shows that, in this

exemplary embodiment, the apparatus 1 comprises a rear

conveyor 11 and a front conveyor 12 for feeding the strip ¢

in a feeding direction F across a cutting line C between the

rear conveyor 11 and the front conveyor 12. Alternatively, a

single conveyor (not shown) may be used that extends across
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the cutting line C, wherein a cutting bar, known per se, may

be provided on the single conveyor to cut the strip S on the

continuous surface of the single conveyor. The apparatus 1

further comprises a drive 10 for driving the rear conveyor

A similar drive (not shown) 1s arranged at the <front

conveyor 12.

As shown in figures 3A, 3B and 3C, the cutting line

C 1s arranged at an obligue cutting angle H with respect to

the feeding direction ¥F. The rear conveyor 11 and the front

conveyor 12 are spaced apart 1in the feeding direction F to

facilitate bias cutting along said cutting line C. The

apparatus 1 further comprises a cutter 2, 1.e. a disc cutter,

for cutting the strip 9 along said cutting line C. The disc

cutter may cooperate with counter-member (not shown), 1.e.
another disc cutter or a cutting bar, 1n a manner known per

se to obtain an accurate cut.

Preferably, the cutting angle H 1s adjustable, 1.e.

by adjusting the orientation of a cutting frame (not shown),

known per se, that supports the cutter 2 relative to the rear

conveyor 11, to change the orientation of the cutting line

C. In particular, the cutting angle H may be adjusted within

a range of ten to forty degrees with respect to the feeding
direction ¥ or 1t may even be moved over ninety degrees or

more to obtain a cutting angle that 1s ocpposite to the cutting

angle H as shown in figure 3A.

As shown 1n figure 1, the apparatus 1 further

comprises a sensor device 3 that 1s arranged at or near the

entry point of the strip 9 on the rear conveyor 11. The sensor

device 3 1s used to determine the lateral position of the

first longitudinal edge 91 and/or the second longitudinal

edge Y92 along a measuring line M extending 1in the lateral

direction X, as shown 1in figure 2. Alternatively, the

measuring line M may extend at an oblique or non-right angle

to the feeding direction F, although this will make the

correction, as described hereafter, slightly more complex.

Preferably, the sensor device 3 15 an optical

sensor device. The sensor device 3 may for example comprise
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one or more imaging sensors and/or cameras. The sensor device
3 opticonally comprises a laser (not shown) for projecting a

laser line onto the strip 9. Alternatively, mechanical means

may e used to ‘feel’ the lateral position of the longitudinal

edges 91, 92 of the strip 9 through direct contact. The sensor

—

device 3 1s located upstream of the cutting line C with

respect to the feeding direction F. In this case, the sensor
device 3 1s located above the rear conveyor 11. The sensor
device 3 may however also be located below the rear conveyor

11, partially above and below said rear conveyvor 11 or

upstream of the rear conveyor 11.

In this exemplary embodiment, as best seen 1n

figure 2, the sensor device 3 comprises a first sensor 31 and

a second sensor 32 for detecting the lateral position of the

first longitudinal edge 91 and the second longitudinal edge

92, respectively. It 1s noted that the i1nvention only requlres

one of the sensors 31, 32 to operate. Nevertheless, the other

sensor 31, 32 may be used to provide additional information

r-ﬁ

or may be kept 1nactive during at least a part of the

operation. In particular, the apparatus 1 may alternate

between the first sensor 31 and the second sensor 32 depending

on the lateral position of the longitudinal edge 91, 92 that

1s used as 1nput for the correction, as described 1in more

detail hereafter.

The apparatus 1 further comprises a control unit 4

that 1s operationally connected to the sensor device 3 and

the drive 10 for controlling the drive 10, and the operation

g
—

of the rear conveyor 11, 1in response to detection signals

representative o©of the latera. position o©of the first

longitudinal edge 91 and/or the second longitudinal edge 92.

In particular, the control unit 4 1is arranged for adijusting

the feeding distance over which the strip 9 1s conveyed or

advanced prior to, between and/or after the cuts.

A method for correcting the feeding distance Fl,

F2, F3 of the strip 9 for cutting will now be elucidated with

reference to figures 1-7.

Figures 3A, 3B and 3C show the potential impact of
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a lateral offset distance of

on the length of the strip 9.

15

T

he first longitudinal edge 91

n particular, figure 3A shows

the strip 9 being correctly aligned and cut at or along the

cutting line C. More 1in particular,

edge 91 of the strip 9 1s

lateral reference position R

91. At said latera

M 1s spaced apart

distance L1. In other words,

the first longitudinal

located on or 1s collinear with a

for said first longitudinal edge

1 reference position R, the measuring line

91 1s aligned along the lateral refe

strip 9 1s conveye

d, advanced or fed

from the cutting line C over a reference

when the first longitudinal edge

rence position R and the

from the measuring line

M over a feeding distance equal to the reference distance Ll
¥, the

in the feeding

direction

F

length of the first

longitudinal edge 91 between the measuring line M and the

cutting line C wil

Figures

differences of said strip at the cutting line as a result of

1 be egual to sailid reference distance L1.
3B and 3C

show the potential length

r—

misalignment with respect to the correct alignment of figure

3A. In particular,

pr—
s

fset over

91 18 o0

in figure

3B, the

first longitudinal edge

'-

a first lateral offset distance D1 1n the

lateral direction X with respect to the lateral reference

position R. When

the strip 9 1s

advanced over the same

distance 1n the feeding direction ¥ as 1in figure 3A, the

length of the first longitudinal edge 91 between the measuring

line M and the cutting line C has ef

larger length LZ than the re:

ﬁ-
o=

fectively 1ncreased to a

"erence distance Ll. Figure 3C

shows that when the first longitudinal edge 91 1s offset in

'q‘

the opposite direction over a second lateral offset distance

D2, the length of

the first

longitudinal edge 91 between the

measuring line M and the cutting line C has effectively

decreased to a smaller length L3 than the reference distance

Ll.

The method according to the present 1invention

intends to compe

determining a correction distance E

detail 1n figures

nsate for

4 and b,

these

based

.

length differences by
Ly

on the lateral offset

RY

2, as shown 1n more

distance D1, DZ and by adding or subtracting said correction
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distance k1, EZ from the feeding distances Fl, F¥F2, F3, as

shown 1n figures 6A-6D, over which the strip S 1s conveved

in the feeding direction F.

[=]

To determine the correction distance E1, 2, the
method according to the present 1nvention comprises the

following steps:

- feeding the strip 9 over the feeding distance

Fl, F2, ¥F3 1n a feeding direction F towards a cutting line C

that extends at an obligque cutting angle H to said feeding

direction F; and

- detecting, at some point during the feeding,

the lateral position P1l, PZ of the first longitudinal edge

91 along the measuring line M.

As shown 1n figures ©6A-6D, when the detected

lateral position Pl, PZ i1is offset over an offset distance D1,

D2, D3 1n the lateral direction X with respect to the

reference position R for the first longitudinal edge 91 at

the measuring line M, the method further comprises the step

P
Oxr:
—— v

.y

~ adjusting at least a part of the feeding

T 7 T1

distance Fl, P2, F3 with a correction distance El, E2Z, E

—

that 1s related to the offset distance D1, D2 in a ratio that

1s defined by the cutting angle H.

The offset distance D1, DZ, D3 can be determined

by comparing the detected lateral position P1l, P2 with the

—
N

reference position R. Based on said the determined offset

distance D1, D2, D3, one can calculate the correction distance
1,

function, preferably a tangent, with a first parameter

2, BE3 1n the feeding direction F by using a trigonometric

(=]
(=]

indicative o©of the cutting angle H and a second parameter

indicative of the offset distance D1, DZ, D3 as parameters.
The cutting angle H may be entered 1nto the apparatus 1
through manual i1nput by an operator or the cutting angle H

may be determined automatically, 1.e. with suitable sensor

means.

The tangent trigonometric function can be expressed

AaAS
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of fset distance
tan A

correction distance =

in which A 1s the cutting angle H.

Alternatively, the tangent trigonometric function

o may be expressed as

10

15

20

25

30

35

tan A
of fset distance

correction distance =

in which A is the equivalent of ninety degrees minus the

cutting angle H 1n degrees.

In yet a further alternative embodiment, a range
1, EZ2, E3

assoclated with a range of lateral positions P1l, P2 1s stored

—

of wvalues 1ndicative of the correction distance

]
7]
]

in a database. The database may be part of the control unit

4 or located at a different location. When using predetermined

data from a database, the relationship between the correction

Ea

distance E1, EZ, E3 and the cutting angle H 1s not actively

calculated. Instead, 1t may Dbe determined by simply

retrieving one value from the range of wvalues that 1is

assoclated with a lateral position Pl, P2 from the range of
lateral positions P1l, P2 that corresponds or substantially

corresponds to the detected lateral position P1l, P2 of the

first longitudinal edge 91.

Figures 6A-6D show 1in more detail which parts of

the feeding distance Fl, F2, F3 are corrected at which moment

and based on which detected lateral positions Pl, P2.

In particular, figure ©6A shows the strip 9 with a

section of the strip body 90 that i1s still continuous, 1.e.

"

uncut. At a certain moment 1in time, prior to the cutting of

the leading edge 93, a first lateral position P1 of the first

longitudinal edge Y91 1s detected at the measuring line M

upstream of the cutting line C with respect to the feeding

direction F. The detection c¢can be done by the first sensor

31 as shown 1in figure 2. The second sensor 32 13 not required

and may be 1nactive. The control unit 4 receives detection

signals representative of the first lateral position Pl from
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the sensor device 3 and determines a first correction distance

El based on the aforementioned relationship between the first

lateral position Pl and the cutting angle H.

As shown 1n

ted over a

first part F:

r—

figure o]

O

B, the strip 9 1s subsequently
f the feeding distance Fl, F2, F3

to move the part of the strip 9 that was located on the

measuring line M during

position Pl towards the cutting line C. The first part Fl of

the feeding distance F1l

correction distance

position Pl

distance F.

corrected with the

!/

FZ,

the detection of the first lateral

r—

FF3 18 corrected with the

Fl such that the detected first lateral

1s located on the cutting 1line C after the

feeding. More speci:

, P2,

3 18

f1cally, the

first part Fl1 of the feeding

equal to the reference length L

first correction distance El1. In other

words, after the feeding over the first part Fl of the feeding
distance ¥1l, FZ,

B3,

the cutting line C 1intersects with the

first longitudinal edge 91 in the first lateral position Pl.

Hence, when cutting into the strip 9 at said first lateral

position P1,

the overall length of the

the 1mpact o:

sald

first lateral position Pl on

tilre component 1s known and

appropriate action i1s/can be taken to compensate.

Note that the hatched part of the strip 9 1n figure

correction distance

the feeding distance F¥l,

0B 1s the part of

the strip 9 that would have cut-of:

El was applied to the first part Fl1 of
FZ2, F3.

r—
.

1f no

r—

Figure 6C shows the situation after the strip 9 has

been cut Lo

strip 9 to

edge 94 1s cut,

yo—

length of the tire component.

an edge length L

for the

first

second longitudinal edge 92. In

length L for

in figure 6C,

form the leading edge 93 and prior to cutting the

form the trailing edge Y94. Before the trailing

an operator has 1nput a parameter to set the

Typically, said parameter 1s

longitudinal edge 91 or the

this case, a predefined edge

the first longitudinal edge 91 1s given. As shown

of the feeding distance FI1,

the strip 9 has been fed over a second part F2

F2, F3 that corresponds or

substantially corresponds to the predefined edge length L

minus the first part Fl o

F
+~

the

feeding distance F1l, FZ, F3.
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Consequently, the strip 9 1s now located with a section of
the strip body 90 at the measuring line M where the strip ¢
would be cut to create the trailing edge Y4 based on the

predefined edge length L.

To ensure that the cutter 2 actually cuts i1nto the

strip 9 at the predefined edge length L, a second lateral

position PZ of the first longitudinal edge 91 1s detected at

the measuring line M 1n the situation as shown 1in figure 6C.

The detection can again be performed solely by the first

sensor 31 as shown i1n figure 2. The control unit 4 receives

o

detection signals representative of the second lateral

position PZ from the sensor device 3 and determines a second

lateral offset distance DZ by comparing the detected second

lateral position P2 with the reference position R. The control

unit 4 can subsequently determine a second correction

distance EZ based on the aforementioned relationship between

the second lateral offset distance D2 and the cutting angle
H.

Alternatively, the control unit 4 may compare the

detected second lateral position P2 with the detected first

lateral position Pl and determine a third or offset distance

D3 based on the difference between said two lateral positions

Pl, PZ2. The control unit 4 may then determine a third or

overall correction distance E3 based on the aforementioned

relationship between the third or overall lateral offset

distance D3 and the cutting angle H.
Now that the second lateral position PZ of the

first longitudinal edge 91 1s known and the second correction

distance EZ {(or the overall correction distance EI) has been

determined, the strip 9 can be fed further over a third part

F3 of the feeding distance Fl, F2, F3, as shown in figure 6D.
The third part F3 of the feeding distance Fl, F¥F2, F3 1s

corrected with the second correction distance EZ2 so that the

detected second lateral position PZ 1s located on the cutting

P

line C. In particular, the third part F3 of the feeding

distance F1, F2, F3 1s equal to the reference distance L1,

as shown 1n figure 3A, corrected with the second correction
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distance EZ. Alternatively, the third part F3 of the feeding
distance F1l, FZ, F3 1s equal to the first part Fl of the

feeding distance F1l corrected with the overall correction

distance E3. The strip Y may now be cut along the cutting

line C to c¢create the trailing edge 94. Note that the cutting

line C intersects with the first longitudinal edge 91 exactly
at the edge length L. Hence, a tire component can be obtained

with an edge length L that 1s constant or substantially

R

constant regardless of the offset of the first longitudinal

edge 91 1in the lateral direction X.
Note that the hatched part of the strip 9 in figure

6D 13 the part of the strip 9 that would have been 1ncluded

=]

1f no correction distance EZ, E3 was applied to the third
part F3 of the feeding distance F¥Fl, F2, F3.

It will be understood that the trailing edge 94 ot

the tire component created during the abovementioned steps

of the method 1i1nherently creates a leading edge 93 at the

r—

strip 9 directly upstream of said tire component. The creation

—

of said leading edge 93 forms the start of a next cycle of

'-

the method. The detection of the second lateral position PZ

in figure 6C may therefore be simultaneously the detection

of the first lateral position Pl of a next cycle of the

-

method, 1.e. for cutting a next tire component out of the

In other words, the detected second

continuous strip 9.

lateral position P2 may be used for determining the correction

-

distance EZ required to obtain the desired edge length L of

the current tire component, while the same correction

distance EZ2 18 also used as the correction distance E1 for

cutting the leading edge 93 of the next tire component.

Figure 7/ 1llustrates schematically that the same

Oor a similar detection and determination can also be performed

along the second longitudinal edge 92 as 1f 1t were the first

longitudinal edge 91. In particular, the second sensor 32 of

figure 2 may be used to determine the lateral offset distances
D101, D102 of the detected first lateral position P101 and

the detected second lateral position P1l02 with respect to a

reference position R for the second longitudinal edge 92. The
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embodiment of figure 7 has the additional advantage that the

leading edge 93 can be cut from the sharp leading tip at the

intersection between the second longitudinal edge 92 and the

leading edge 93 towards the first longitudinal edge 91, which

can provide greater accuracy when creating the leading tip.

It will further be appreciated that, when the

cutting angle H 1s adjusted to an alternative cutting angle

opposite to the cutting angle H as shown 1in figures 6A, the

steps o©f the aforementioned method can be performed 1n

relation to the second longitudinal edge 92 instead of the

first longitudinal edge 91 1n a similar way as 1n figure 7.

It 1s to be understood that the above description

1s 1ncluded to 1llustrate the operation of the preferred

embodiments and 1s not meant to limit the scope of the

invention. From the above discussion, many variations will

be apparent to one skilled 1in the art that would vyet be

'ﬁ.

encompassed by the scope of the present invention.

In summary, the invention relates to a method for

correcting a rfeedling distance Fl, FZ2, F3 of a strip 9 for

-

cutting, wherein the method comprises the steps of:

- feeding the strip 9 over the feeding distance

Fl, FZ2, F3 1n a feeding direction F towards a cutting line C

that extends at an oblique cutting angle H to said feeding

direction F;

- detecting a lateral position P1l, P2 of a first

r—

longitudinal edge 91 of the strip 9 in a lateral direction X

perpendicular to the feeding direction F;
wherein, when the detected lateral position P1l, P2

~fset distance D1, D2, D3 in the lateral

’ﬁ'
o

fset over an o

18 OF

direction X with respect to a reference position R for the

first longitudinal edge 91 at the measuring line M, the method

pr—
s

further comprises the step of:

= adjusting the feeding distance Fl, FZ, F3 with
2, E3 that 1s related to the offset

[*]

a correction distance EI1,

distance D1, DZ 1in a ratio that 1s defined by the cutting
angle H.
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E NUMERALS

apparatus

drive

rear Conveyor

front conveyor

cutter

measuring device

first sensor

second sensor

control unit

strip

strip body

second longitudinal edge

first longitudinal edge

leading edge

trailing edge

cutting line

second
third lateral o:

first lateral o

B!

p—

F
P‘

lateral o3

)

fset distance
fset distance
fset distance

first correction distance

second correction distance

third correction distance

feeding direction

rirst part of

second part otf
third part of

oy

cutting angle

(predefined)

re

ference distance

larger length

smaller length

measuring line

second detected

edge length

lateral

feeding distance
feeding distance

feeding distance

first detected lateral position

position
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reference position
lateral direction

longitudinal direction
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[*]
p.

C ONCULUS

1. Werkwijze VOOY het corrigeren van cen

toevoeratstand (Fl, F2, F3) van een strip (9) wvoor snijden,

waarbij de strip (9) een striplichaam (90) heeft dat zich
ultstrekt 1in een langsrichting (YY), een eerste langsrand
(91) die zich wuiltstrekt aan een eerste zi3de wvan het
striplichaam (90) en een tweede langsrand (92) die zich
ultstrekt aan een tweede zi3de wvan het striplichaam (90)
tegengesteld aan de eerste zijde, waarbili] de werkwijze de
stappen omvat van:

= het toevoeren wvan de strip (9) over de
toevoerafstand (Fl, FZ, F3) 1n een toevoerrichting (F) 1in de
richting van een snijlign (C) die zich ultstrekt onder een
schulne snijhoek (H) ten opzichte van de toevoerrichting (F);

— het detecteren van een laterale positie (P11,
PZ2) van de eerste langsrand (91) langs een meetlign (M);

waarbilj, wanneer de gedetecteerde laterale positie

(P1l, P2Z) verschoven 1s over een verschuivingsatstand (D1, DZ,

D3) in een laterale richting (X) loodrecht op de

toevoerrichting (F) ten opzichte van een referentiepositie
(R) voor de eerste langsrand (91) bij de meetliin (M), waarbij

de werkwijze verder de stap omvat van:

- het aanpassen wvan de toevoerafstand (Fl, F2Z,

F3) met een correctieafstand (El, EZ, E3) die gerelateerd 1is

aan de verschuivingsafstand (D1, D2Z2) in een verhouding die
bepaalt 1s door de snijhoek (H).

2. Werkwijze wvolgens conclusie 1, waarbijy de
laterale positie (P1l, PZ) wvan de eerste langsrand (91)
gedetecteerd wordt bij de meetlijn (M) stroomopwaarts van de
sniijlign (C) ten opzichte van de toevoerrichting (F).

3. Werkwijze volgens conclusie 2, waarbij de

referentiepositie (R) gelegen 1s op de meetliin (M) op een
referentieafstand (L1) van de snijlign (C) in e
tocevoerrichting ("), waarbl] de gedetecteerde laterale

positie (P1, P2), wanneer verschoven ovVer de
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verschuivingsatrstand (D1, D2z, D3), ofwel op een grotere

afstand (LZ) of een kleinere afstand (L3) van de snijlign (C)

1s 1n de toevoerrichting (F) dan de referentieafstand (L1),

waarbilij de toevoerafstand (Fl, F2, F3) wordt aangepast door

het optellen van de correctieafstand (E1) 1] de

referentieafstand (L1l) 1n het geval van een Jgrotere afstand

(LZ2) en door het aftrekken van de correctieafstand (EZ)} wvan

de referentieafstand (L1l) 1i1n het geval van een klelnere
afstand (L3).

4. Werkwijze volgens cen der voorgaande
conclusies, waarbij de werkwljze de stappen omvat van:

—~ het vergelijken van de gedetecteerde laterale

positie (P1l, P2Z) met de referentiepositie (R) teneinde de

verschuivingsafstand (D1, D2, D3) te bepalen; en

= het berekenen van de correctieafstand (El, EZ,

E3) 1in de toeevoerrichting (F) met gebruilkmaking wvan een

trigonometrische functie met een eerste parameter die

indicatief 1s voor de snijhoek (H) en een tweede parameter

die 1indicatief 1s voor de verschuivingsafstand (D1, DZ, D3)

als parameters; en

= het aanpassen van de toevoerafstand (F1, F2Z,
2, E3).

5. Werkwijze volgens conclusie 4, waarbij de

=]

F'3) gebaseerd op de berekende correctieatfstand (E1,

trigonometrische functie een tangent 1s.

6. Werkwijze volgens conclusie 5, waarbij de

trigonometrische functie 1s

verschulvingsafstand

correctieafstand =
/ tan A
waarin A de snijhoek (H) 1s.
/. Werkwijze volgens conclusie 5, waarbig de
trigonometrische functie 1s
tan A

correctieafstand = —————————
verschutvingsafstand
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waarin A het equivalent 1s van 90 graden minus de snijhoek
(H) 1n graden.
8. Werkwijze volgens een der conclusies 1-3,

P

waarbi een bereik van waarden indicatiet VOOr de

correctieafstand (El, EZ, E3) gerelateerd aan een bereik van
laterale posities (Pl, pZ2) opgeslagen wordt 1n een database,
waarbil] de werkwilijze de stappen omvat van:

- het ophalen van één waarde van een bereik wvan
waarden dat gerelateerd 15 aan een laterale positie (P1l, P2)
van het bereik van laterale posities (P1l, P2) die overeenkomt

e

of 1n hoofdzaak overeenkomt met gedetecteerde laterale

positie (P1l, P2Z) van de eerste langsrand (91) en het gebruiken

7]

van de waarde als de correctieafstand (E1, 2, E3I) teneinde

de toevoerafstand (Fl, ¥F2, F3) aan te passen.

9. Werkwijze volgens een der voorgaande

conclusies, waarbij de referentiepositie (R) een vaste
positle 1s.

10. Werkwijze volgens een der conclusies 1-3,
waarbi] de werkwijze de stappen omvat wvan:

-~ het snijden van de strip (9) bij de snijlign
(C) teneinde een voorlopende rand (93) te vormen ten opzichte
van de toevoerrichting (F);

= het  toevoeren van de stip (9) in de

toeveoerrichting (¥F) over de toeveoerafstand (Fl, F2, F3); en

- het snijden van de strip (9) bii de snijlign

(C) teneinde een aflopende rand (94) te vormen ten opzichte
van de toevoerrichting (F);

- waarbij de eerst langsrand (91) een randlengte

(L) heeft 1n de toevoerrichting (F) tussen de voorlopende
rand (93) en de achterlopende rand (94); en

waarbij, wanneer de laterale posities (P1l, P2Z) wvan
de eerste langsrand (91) verschoven 1s 1n de laterale richting

(X) b1 de achterlopende rand (924) ten opzichte wvan de
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voorlopende rand (93), de toevoerafstand (Fl, F2, F3)

[*]

aangepast 1s met de correctieafstand (El, EZ, E3) zodanig dat

r—

de randlengte (L) constant of 1in hoofdzaak constant blijft

onafhankelijk van de verschuiving.

11. Werkwijze volgens conclusie 10, waarbij de
laterele positie (P1l, PZ) wvan de eerste langsrand (91)
tenminste tTwee keer langs de randlengte (L) gedetecteerd
wordt, waarbi] een gedetecteerde eerste laterale positie (P1)

van de tenminste twee gedetecteerde laterale posities (P11,

PZ2) gebruikt wordt als referentiepositie (R) voor het bepalen

van de verschuivingsafstand (D3) voor een gedetecteerde
tweede laterale positie (P2) van de tenminste twee

gedetecteerde laterale posities (P11, P2).

12. Werkwijze volgens conclusie 11, waarbij de

gedetecteerde eerste laterale positie (Pl) op afstand gelegen
18 van de tweede gedetecteerde laterale positie (PZ2) 1n de
toevoerrichting (F) over de randlengte (L).

r—

13. Werkwijze volgens conclusie 11 of 12, waarbij

de gedetecteerde eerste laterale positie (P1l) een laterale
positle van de eerste langsrand (91) 1s bij de voorlopende
rand (93) en de gedetecteerde tweede laterale positie (P2)
van de eerste langsrand (91) is bij de achterlopende rand
(94) .

14. Werkwijze volgens een der conclusies 10-13,

waarbl ) de werkwijze, voorafgaand aan het snijden van de strip
(9) teneinde de voorlopende rand (93) te vormen, de stappen
cmvalt van:

~ het detecteren van een eerste laterale positie
(P1l) wvan de eerste langsrand (91) bij de meetliin (M)
stroomopwaarts van de snijlijn (C) ten opzichte wvan de
toevoerrichting (F); en

- het toevoeren van de strip (9) over een eerste

deel (F1l) van de toevoerafstand (Fl, ¥Z2, F3) die gecorrigeerd
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15 met de correctieafstand (El) zodanig dat de gedetecteerde
cerste laterale positie (Pl) gelegen 1s op de snijlijn (C)

naar het toevoeren van de strip (Y) over het eerste deel (F1)

van de toevoerafstand (Fl, F2, F3).
15. Werkwijze volgens conclusie 14, waarbij de

werkwljze, na het snijden van de strip (9) teneinde de

voorlopende rand (93) te vormen en voorafgaand aan het snijden
van de strip (9) voor het vormen van de achterlopende rand
(94), de stappen omvat wvan:

= het toevoeren van de strip (9) over een tweede

deel (F2) van de toevoerafstand (Fl, F2, F3) die overeenkomt

r—

of 1n hoofdzaak overeenkomt met de randlengte (L) minus het

cerste deel (Fl) wvan de toevoerafstand (Fl, ¥F2Z, F3);

= het detecteren van een tweede laterale positie

(P2) van de eerste langsrand (91) big de meetlijn (M); en

— het toevoeren van de strip (9) over een derde

deel (F3) van de toevoerafstand (Fl, F2Z2, F3) die gecorrigeerd

L~

1s met de correctieafstand (El1, EZ2) zodanig dat de
gedetecteerde tweede laterale positie (PZ) gelegen 1s op de
sniijliin (C) naar het toevoeren van de strip (Y) over het
derde deel (F3) van de toevoeratfstand (Fl, FZ2, ¥F3).

16. Werkwijze volgens een der voorgaande
conclusies, waarbi] de laterale positie (P1l, P2) van de eerste
langsrand (91) gedetecteerd wordt big de snijlign (M)

stroomopwaarts van de snijlign (C) ten opzichte wvan de

toevoerrichting (F), waarbij de snijlijn (C) toeloopt 1in de

richting van de meetlijn (M) aan eén van de eerste langsrand

(91) en de tweede langsrand (92).

17. Werkwijze volgens conclusie 16, waarbij de
snijlign (C) instelbaal 1s teneinde zich uitstrekken onder
een alternatieve schulne snijhoek ten opzichte wvan de
toevoerrichting (F), waarbij de snijlijn (C) toeloopt 1n de

richting van de meetliin M) aan de andere van de eerste
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langsrand (91) en de tweede langsrand (92), waarbi] de stappen
van de werkwilijze uitgevoerd worden in relatie tot de tweede
langsrand (%2) 1n plaats van de eerste langsrand (91) wanneer
de snijlijn (C) zicht uitstrekt onder de alternatieve schuilne
sniljhoek.

18. Werkwijze volgens een der voorgaande
conclusies, waarbili] de meetlijn (L) zich uitstrekt 1n een
laterale richting (X) loodrecht op de toevoerrichting (F).

19. Apparaat (1) voor het corrigeren van een

toevoeratstand (Fl, F2, F3) van een strip (9) wvoor snijden,

waarbij de strip (9) een striplichaam (90) heeft dat =zich
ultstrekt in een langsrichting (Y), een eerste langsrand (91)

die zich uiltstrekt aan een eerste ziljde van het striplichaam

(90) en een tweede langsrand (92) die zich uitstrekt aan een

tweede z13de van het striplichaam (90) tegengesteld aan de
cerst zijde, waarbilj het apparaat (1) omvat:

- cen snijder (2) voor het snijden van de strip
(9) langs een snijlijgn (C);

— cen transporteur (11) wvoor het toevoeren van

de strip (9) over de toevoerafstand (Fl, F2Z2, F3) 1in een
toevoerrichting (F) 1n de richting van de snijlign (C),
waarbiij de snijlijgn (C) =zich uitstrekt onder een schuine
snijhoek (H) ten opzichte van de toevoerrichting (F);

- cen aandrijving (10) wvoor het regelen van de
transporteur (11);

- cen meetinrichting (3) voor het detecteren van

ceen laterale positie (P1l, P2) van de eerste langsrand (91)

langs een meetlign (M); en
- cen regeleenheld (4) die operationeel verbonden
1s met de meetinrichting (3) en de aandrijving (10), waarbij

de regeleenheid (4) 1s 1ngericht voor:

het aanpassen van de toevoerafstand (Fl, F¥F2, F3)

wanneer de gedetecteerde laterale positie (P1l, P2Z) verschoven
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15 over een verschuivingsafstand (D1, DZ, D3) 1n een laterale

richting (X) loodrecht op de toevoerrichting (F) ten opzichte

van een referentiepositie (R) voor de eerste langsrand (91)

17 de meetlin (M), waarbij de toevoerafstand (Fl, FZ, F3)
2, E3) die

7]

aangepast wordt met een correctieafstand (K1,

gerelateerd 1s aan de verschuivingsafstand (D1, DZ) 1in een
verhouding die bepaalt wordt door de snijhoek (H).

20. Apparaat (1) volgens conclusie 19, waarbij de
meetliin (M) gelegen 1s stroomopwaarts van de snijlign (C)

ten opzichte van de toevoerrichting (F).

R

21. Apparaat (1) wvolgens conclusie 19 of 20,
waarbly de meetlijn (L) zich uitstrekt in de laterale richting

(X) loodrecht op de toevoerrichting (F).

22 . Apparaat (1) volgens een der conclusies 19-21,
waarbli de meetinrichting (3) een eerste sensor (31) omvat
voor het detecteren van de laterale positie (P1l, P2) van de
ceerste langsrand (91) langs de meetliijn (M).

25. Apparaat (1) volgens conclusie 22, waarbij de
meetinrichting (3) een tweede sensor (32) omvat voor het
detecteren van de laterale positie van de tweede langsrand
(92), waarbij de sniijlign (C) aanpasbaar 1s teneinde zich uit
te strekken onder een alternatieve schuiline snijhoek ten

opzichte van de toevoerrichting (F), waarbij de regeleenheid

(4) 1s 1ngericht voor het aanpassen van de toevoerafstand
(1, FZ2, F3) 1n een relatie tot de gedetecteerde laterale

positle van de tweede langsrand (92) 1in plaats van de eerste

langsrand (91) wanneer de snijlijn (C) zich uitstrekt onder

de alternatieve schuilne snijhoek.

~0~0~0~0~0~0~0~0~
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WRITTEN OPINION

File No. Filing date (day/month/ear) Priority date (day/month/iear) Application No.
SN75036 18.10.2019 NL2024050

International Patent Classification (IPC)

INV. B65H35/00 B26D5/00 B26D3/00 B29D30/06 B26D/7/01 B29D30/46

Applicant
VMI Holland B.V.

This opinion contains indications relating to the following items:

X Box No. | Basis of the opinion
[ ] Box No. Il Priority
[1 Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
[1 Box No. IV Lack of unity of invention
X Box No. V Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
[] Box No. VI Certain documents cited
L] Box No. VIl Certain defects in the application
] Box No. VIl Certain observations on the application

Examiner

Haaken, Willy

Form NL237A {(Dekblad) {July 2006)




Application number

WRITTEN OPINION NL2024050

Box No.|l Basis of this opinion

. This opinion has been established on the basis of the latest set of claims filed before the start of the search.

. With regard to any nucleotide and/or amino acid sequence disclosed in the application and necessary to the
claimed invention, this opinion has been established on the basis of:

a. type of material:

L1 a sequence listing

L1 table(s) related to the sequence listing

b. format of material:

L1 on paper

[1 in electronic form

c. time of filing/furnishing:

LI contained in the application as filed.

[1 filed together with the application in electronic form.

| furnished subsequently for the purposes of search.

. L1 In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies Is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

. Additional comments:

Box No.V Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

. Statement
Novelty Yes: Claims 1-23
No: Claims
Inventive step Yes: Claims
No: Claims 1-23
Industrial applicability Yes: Claims 1-23

No: Claims

. Citations and explanations

see separate sheet

NL237B (July 2006)
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Box No. VIII Certain observations on the application

see separate sheet

NL237B (July 2006)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2024050

Re ltem Vlii

Certain observations on the application

It Is noted that the subject-matter of the independent claims 1 and 19 misses essential
features and can therefore not considered to met the requirement of clarity. In particular
reference is made to page 17, line 28 of the description where it is stated that "[a]t a
certain moment in time, prior to the cutting of the leading edge 93, a first lateral position
P1 of the first longitudinal edge 91 is detected at the measuring line M upstream of the
cutting line C with respect to the feeding direction F."

It is therefore concluded that the manner of lateral "detection” that is required in order to
effectively achieve the result as defined by claim 1 is apparently the continuous
monitoring of the lateral position(s) of the web, or, alternatively, the detection of the
lateral position of the web In at least two different moments in time, for example firstly at
the moment at which the leading edge referenced "P1" (see figure 6B) is generated, and
secondly the moment at which the tip "P2" (see figure 6C) is generated.

This is also expressed in a more appropriate fashion in the apparent English translation
of independent claim (see page 6) which states that "if the first lateral position of the
first longitudinal edge is offset in the lateral direction at the trailing edge with respect to
the leading edge, the feeding distance is adjusted with the correction distance so that
the edge length is constant or substantially constant regardless of said offset.

It is also noted that the following paragraph states that "[p]|referably, the lateral position
of the first longitudinal edge Is detected at least twice ...". It appears however that for the
reasons described above the at least two-fold detection of the lateral position of the first
longitudinal edge is not a preferred, but a mandatory feature. For this reason, at least
the subject-matter of claim 1 is presently also considered as not being sufficiently
disclosed in order to be carried out over the entire claimed range.

The same observations apply accordingly to independent device claim 19.

Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Form NL237-3 (separate sheet) (July 2006) (sheet 1)



WRITTEN OPINION Application number
(SEPARATE SHEET) NL2024050

Due to the observations made under ITEM VIII of this Written Opinion it appears at
present not appropriate to comment in detail on the novelty and inventive step of the
claimed subject-matter. It is however noted that in the methods and apparatuses used in
both the documents D1 and D2 the lateral position of the strip is measured. In the
method and the apparatus of document D2, the feeding unit is moved laterally, the
teaching of this document differs therefore from the idea underlying the present

application.

Form NL237-3 (separate sheet) (July 2006) (sheet 2)
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