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Introduction

Introduction

4 BST

This register mark specification includes descriptions of the stand-
ard mark fields for applications with fibre-optic and camera-based
register sensors, that are typically used with the BST regi_star 20
and TWINStar register control systems. In this document you will
also find detailed specifications for all available register mark types
(e.g. wedge marks, block marks, ...) and a number of example mark
fields for different applications.

Due to the wide variety of mark field and register mark types that
can be used with the regi star 20 and TWINStar register control
systems, not all possible options can be described in detail in this
document. If you have any further questions concerning the
register marks or the mark fields, please do not hesitate to contact
us.
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Register Marks for Fibre-Optic Sensors n

2 Register Marks for Fibre-Optic Sensors

2.1 Mark Field

2.1.1 Design

The regi_star 20 and TWINStar register control systems use fibre-
optic sensors of the RSH type to scan the register marks.

AMR

Web running direction
- 8

AMR: AMR mark (optional)
R: Reference mark
1 ... n: Control mark

Fig. 1: Example of a standard mark field for fibre-optic sensors (arrangement along the web running direction)

Design and Arrangement

AMR Mark

Register Mark Types

The mark field for fibre-optic sensors consists of an optional start
code, the so-called AMR mark, a reference mark and a control
mark for each printing color. The marks can be arranged on the
print web in lines along or across the web running direction.

In the example mark field shown, the reference mark forms the
reference point, relative to which the deviation of the individual
control marks is measured.

The optional AMR* mark is used for automatic search of the mark
field and for setting the measurement gate positions for the
register marks (see AMR Mark, page 9).

* AMR = Automatic Mark Recognition

The AMR mark and the reference mark are printed in a high-con-
trast color, the so-called key color.

Depending on the printing method, the type of control (longitud-
inal and/or sidelay register control) and the desired control accur-
acy, various types of register marks (e.g. wedge marks, block
marks, print edges, ...) may be used for the control marks. The ex-
ample above shows a mark field with standard wedge marks.

An overview of all available register mark types as well as detailed
descriptions of the different mark types can be found in chapter
Register Mark Types, page 11.
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2.1.2 Mark Distance

AMR R 2 3 4 n

Web running direction

-

AMR: AMR mark (optional)
R: Reference mark
1... n: Control mark
D: Mark distance

Fig. 2: Definition of the mark distance

The mark distance can be adjusted to the print within predefined
limits in the register control system. The standard distance
between the control marks is 20 mm. In the case of a lower mark
distance, the measurement gate width (capturing range) is re-
duced. A higher mark distance may affect the control accuracy.

2.1.3 Print-Free Space

AMR R 2 3 n
s
=
=
205 D*
D: Mark distance - Web running direction * print-free space

Fig. 3: Definition of the print-free space

Within the mark field only the register marks may be located on
an unprinted background.

l@@ No print or other characteristic may exist in the print-free
space around the mark field and in the space between
the individual register marks.

In special cases (e.g. due to lack of space) the specified side dis-
tance of 4 mm can be reduced to 2 mm after consultation with BST.
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2.1.4 Orientation

Orientation along the web running direction

AMR R 2 3 4 n

1] 4 4 SN 4

Web running direction

Orientation across the web running direction

il 4

4

Web running direction

Fig. 4: Possible orientations of the mark field

The standard mark field is preferably arranged along the web run-
ning direction. If space is limited, the register marks can also be
arranged across the web running direction.
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2.1.5 Mark Width

Default Wedge Mark Shortened Wedge Mark

Web running direction Web running direction

Fig. 5: Default mark width

The default mark width (dimension across the web running direc-
tion) for wedge marks is 10 mm.

As the accuracy of measurement at the tip of the wedge mark is
limited, the mark can be shortened by 2 mm to a mark width of
8 mm as required.

However, before shortening the wedge mark, any negative effects
on the accuracy of measurement due to the following points
should be taken into consideration:

= Movements of the web in the printing press during acceleration
and braking periods and web offsets due to splices

= Inaccurate positioning of the sensing head by the operator

A mark width of 6 mm is possible in printing presses with a short
web path between the printing units, as the expected sidelay
register deviations are limited. This mark width will possibly not
work in gravure printing presses with a very long web path
between the printing units.

8/25 regi_star 20 / TWINStar — Register Mark Specification
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2.2

2.2.1

AMR Mark

Design

Register Marks for Fibre-Optic Sensors n

The AMR mark (start code) is used for automatic setting of the
measurement gate positions for the register marks.

l@: The AMR mark is not absolutely necessary for the register
control function. However, it helps to automate the pro-
cess and reduce waste.

The AMR mark consists of three block marks arranged behind one
another. The length of the block marks (dimension in the web
running direction) can be configured individually by the customer.

The following illustration shows the dimensions of the “eltromat”
default AMR mark (9-3-3-3-6).

*
N 5
20* 9 [3)3[3] 6] 10 | ™
- Web running direction * print-free space

Fig. 6: Dimensions of the default AMR mark (9-3-3-3-6)

l@: No print or other characteristic may exist in the print-free
space before and after the AMR mark.

If it is intended to use other AMR marks, the following must be
observed:

The length of the block marks (dimension in the web running
direction) and the distance between the individual block marks
must be at least 2 mm.

I@: Three block marks with an identical mark length and

identical mark distance may also be used for the AMR
mark. In this case, however, no automatic mark recogni-
tion in relation to the web running direction is possible!
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2.2.2 Arrangement

Leading AMR Mark

AMR mark Reference Control mark Control mark Control mark Control mark
mark 1 2 3 X

Hil 7/ 4 RN 4

Web running direction

Lagging AMR Mark

Reference  Control mark Control mark Control mark Control mark AMR mark
mark 1 2 3

F ©r -7 HIR

Web running direction

Fig. 7: Possible AMR mark positions (leading or lagging)

The AMR mark can either be arranged before the mark field (lead-
ing) or after the mark field (lagging) in relation to the web running
direction (see illustration).

The AMR mark position and its distance to the mark field are
determined in the register control system using the mark
configurator for wedge and block marks.
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2.3

2.3.1

2.3.1.1 Overview

Mark Type

Wedge mark

Double-
wedge mark

Block mark

Double-
block mark

Print edge

Double-print
edge

\ I K

7
I_I

Register Marks

Register Mark Types

Register Marks for Fibre-Optic Sensors

Depending on the printing method, the type of control (longitud-
inal and/or sidelay register control) and the desired control accur-
acy, various types of register marks may be used for the register

control.

The following table gives you an overview of the supported
register mark types and their properties and possibilities of use.

Description

Single-piece wedge-
shaped register mark

Two-piece wedge-
shaped register mark

Single-piece rectangular
register mark

Two-piece register mark
with one rectangular
and one inclined part

Single-dimensional print
characteristic
(e.g. contrast edge)

Two-piece print
characteristic

Use

Longitudinal and sidelay
register control

Longitudinal and sidelay
register control

Longitudinal register control

Longitudinal and sidelay
register control

Longitudinal register control

Advantage
Space-saving

Increased accuracy in
longitudinal and sidelay
register control due to
balance calculation

Space-saving

Increased accuracy in
longitudinal and sidelay
register control due to
balance calculation

Use of existing print
characteristics as register
mark for longitudinal

Longitudinal register control | register control

The selection of the register mark type used and the definition of
the mark properties are done in the register control system using
the mark configurator for wedge and block marks.

Detailed descriptions of the various register mark types may be
found in the following chapters.

regi_star 20 / TWINStar — Register Mark Specification
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2.3.1.2 Wedge Mark

Wedge marks are used as default register marks with the
regi_star 20 and TWINStar register control systems. Wedge marks
permit control of the longitudinal and sidelay registers.

Default Wedge Mark 10x6x0 Shortened Wedge Mark 8x6x2
31°
6 6
10 8
0
Web running direction -< Web running direction

Fig. 8: Dimensions of the default wedge mark

The left part of the illustration shows the dimensions of the
default wedge mark 10x6x0. In this wedge mark an angle of the
inclined mark edge of 31° results.

The right part of the illustration shows a shortened wedge mark in
which the tip of the mark has been cut off.

The system can work with various mark angles so that the angle of
the wedge mark can be freely selected.

We recommend the use of wedge marks with an angle of
between 31° and 45°.

The width of the wedge marks should not be below 8 mm. If this is
necessary, please contact BST.
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2.3.1.3 Double-Wedge Mark
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Double-wedge marks permit control of the longitudinal and side-
lay registers. Compared with the default wedge marks, double-
wedge marks enable greater accuracy in the control of the sidelay
register.

Default Double-Wedge Mark Shortened Double-Wedge Mark
10x6x0 8x6x2

6 3 6 3

Web running direction Web running direction
-

Fig. 9: Dimensions of the default double-wedge mark

The left part of the illustration shows the dimensions of the de-
fault double-wedge mark 10x6x0. The dimensions and angles of
the double-wedge marks correspond with those of the default
wedge marks.

For the default double-wedge mark the distance between the two
wedge marks in the web running direction is 3 mm. The distance
cannot be configured.

The right part of the illustration shows a shortened double-wedge
mark 8x6x2 in which the tips of the two wedge marks have been
cut-off.

The disadvantage of double-wedge marks are the larger dimen-
sions which lead to a reduced capturing range within the meas-
urement gate and to longer mark fields.

regi_star 20 / TWINStar — Register Mark Specification 13/25
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2.3.1.4 Block Mark

Block marks only permit control of the longitudinal register.

Default Block Mark 10x3 Block Mark

min. 2

3
loi .

Web running direction Web running direction
g > - g

Fig. 10: Dimensions of the block mark

The left part of the illustration shows the dimensions of the
default block mark 10x3.

The right part of the illustration shows the minimum possible
dimensions of a block mark. The length of the block mark must be
at least 2 mm. The width of the block mark should not be less than
8 mm.

14/25 regi_star 20 / TWINStar — Register Mark Specification
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2.3.1.5 Double-Block Mark

e

Register Marks for Fibre-Optic Sensors n

Double-block marks permit control of the longitudinal and sidelay
registers.

Default Double-Block Mark Double-Block Mark
10x6x0 10x6x2
2 6 2 6
10 10
0
Web running direction Web running direction
-€

Fig. 11: Dimensions of the default double-block mark

Double-block marks consist of one rectangular and one inclined
part.

The left part of the illustration shows the dimensions of the
default double-block mark 10x6x0.

The right part of the illustration shows a double-block mark
10x6x2 with a distance of 2 mm between the rectangular and the
inclined part.

The length of the block marks must be at least 2 mm.
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2.3.1.6 Print Edge

I_I
—

2.3.1.7 Straw Hole

If no printed register marks are available at the customer, a signi-
ficant edge of the print image (e.g. a contrast edge or line of a bar-
code) can be used for the longitudinal register control.

<@ Print edge

Web running direction

Fig. 12: Print edge (example)

l@: The edge must be arranged at a 90° angle to the web run-
ning direction. Otherwise, every sideways movement of
the web will lead to a longitudinal register error.

For beverage packaging made of laminated material without
imprint, existing straw holes can also be used for register control.
In general, straw holes can be read even if they are covered with
aluminium foil from the back side. In this case, the aluminium foil
often causes disturbances due to wrinkles inside the hole. This
effect is compensated by the RSH register mark sensor.

l@@ In case of circular straw holes, any lateral movement of
the web of material will cause a longitudinal register error!

16/25 regi_star 20 / TWINStar — Register Mark Specification
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2.3.2 Possible Mark Orientations

The register marks can be printed in various orientations on the
web. The number of possible mark orientations is dependent in
this case on the register mark type used.

The following overview shows the possible mark orientations for
the different register mark types. The arrow next to the mark sym-
bol marks the web running direction.

Mark Type Possible Mark Orientations

it at Nt -
t et N

-

The mark orientation is selected in the register control system
using the mark configurator for wedge and block marks.
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2.4 Mark Field Examples

In this chapter you will find examples of typical mark fields for

applications with fibre-optic sensors.

Mark field for 8 printing colors with leading AMR mark
Mark type: Default wedge mark 10x6x0

AMR 2 3 4

e P O O

Al

Web running direction

Mark field with several reference marks for 6 printing colors
Mark type: Default wedge mark 10x6x0

AMR R 2

y

3 R 5 R
; 4 rr vy
L9 133)3| 6], 20 ‘ 20 ‘ 20 ‘ 20 | 20 ‘ 20 ‘ 20 ‘ 20

Web running direction

Mark field for 8 printing colors with leading AMR mark
Mark type: Default double-wedge mark 10x6x0

AMR R 2 3 i

HHH / / VA V4 Vlm

20 ‘ 20 20 | 20 | 20 ‘ 20 . 20 ‘

/

Web running direction
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Mark field for 5 printing colors without AMR mark
Mark type: Default block mark 10x3

10

20 20 | 20 20

Web running direction

Mark field for 8 printing colors with lagging AMR mark
Mark type: Default double-block mark 10x6x0

R 2 3 4 5 6 7 8 AMR
9 / / V/
20 ‘ 20 20 | 20 20 ‘ 20 20 20 9 _|333|.6

Web running direction

Mark field for 4 printing colors
Arrangement: across the web running direction
Mark type: Default wedge mark 10x6x0

R '

20
2

20
3 '

20
4

Web running direction
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3 Register Marks for Camera Sensors

3.1 Mark Field

3.1.1 Design

Arrangement of the Mark Field

Reference Marks

The regi_star 20 register control system uses camera sensors of
the RSC type to scan the microdot register marks.

|
|
|
|
|
|
|
|
|

R 2 3 4 5 6 7 8 R

|

|

° . e o o o |

X max. 50 |
|

41.5

print-free space

Web running direction

R = Reference mark (key color)
2 ... 8 = Control mark

Fig. 13: Design of the mark field for camera sensors

The mark field for camera sensors consists of dot marks which are
arranged in lines on the web. The mark field can be positioned
anywhere inside or outside of the printed area. Within the mark
field only the register marks may be located on an unprinted back-
ground.

The standard mark field shown consists of a colon reference mark
at the beginning of the mark field, at least one control mark for
each printing color and a reference mark at the end of the mark
field.

The reference marks are printed in a high-contrast color, the so-
called key color, and must always be present. They form the
reference point, relative to which the deviation of the control
marks is measured.

By defining different dot mark distances for the colon reference
marks, different mark fields can be detected on the web.

20/25 regi_star 20 / TWINStar — Register Mark Specification
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Field of View of the Camera Sensor

Number of Control Marks

3.1.2 Dot Mark Diameter

Register Marks for Camera Sensors n

The camera sensor has a field of view of 65 x 41.5 mm. All register
marks that need to be scanned by the camera sensor must be loc-
ated within this area. The distance between the two outer dot
marks must not exceed 50 mm.

The number of control marks that can be placed between the
reference marks depends on the application and the required
capturing range. The larger the number of control marks the
smaller is the capturing range.

The diameter of the dot marks can be set in the register control
system between 0.5 mm and 2.0 mm using the mark configurator
for dot marks.

The optimum diameter of the dot marks depends on the contrast
of the printed color, the print and paper quality and the printing
method. The dot marks must be fully printed out at any printing
speed.

Experience values for the dot mark diameter

Printing Method Dot Mark Diameter
Rotogravure printing, solvent-based 1 mm
Rotogravure printing, water-based 1.5..2mm
Flexographic printing 1.5..2mm
Offset printing 1mm

regi_star 20 / TWINStar — Register Mark Specification 21/25
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3.1.3 Orientation of the Mark Field

Orientation along the web running direction Orientation across the web running direction
Field of view camera sensor Field of view camera sensor
I ) = Ea |
| ] x |
| R 23 456 78R | | y ° |
i o . ° e o o ‘ ‘ o I
' ! 3 e .
| | | 2 |
. N i 1
| | | |
e e e =] e R T S o =i}
Web running direction - Web running direction
Field of view camera sensor Field of view camera sensor
T i 7 'I
| | R |
| | — |
| | e |
| it | | g i
i * @ o o : ! 5 e !
. | L |
| | s |
| | I |
| | e |
L ] L ]
Web running direction . Web running direction

Fig. 14: Possible orientations of the mark field

The illustration above shows the possible orientations of the mark
field on the web of material.

The mark field for camera sensors can be arranged along or across
the web running direction. A combination of both orientations on
the front and rear side of the web is possible.
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3.2 Mark Field Examples

In this chapter you will find examples of typical mark fields for
applications with camera sensors.

Single-row mark field for 8 printing colors,
Dot mark diameter 1.0 mm

Field of view camera sensor

R 234567 38R

LA

4

41.5

Single-row mark field for 5 printing colors,
Dot mark diameter 1.5 mm

Field of view camera sensor

3
[=2]
[=2]
[=2]
——
o
| 10 |
41.5

Double-row mark field for 8 printing colors,
Dot mark diameter 1.0 mm

Field of view camera sensor

| HEN |
| .312§4§R .
i AR £ N
! ‘ 14 |4|4‘ 12 ‘
| |

regi_star 20 / TWINStar — Register Mark Specification 23/25



n Register Marks for Camera Sensors \OI.\BST

Double-row mark field for 8 printing colors,
Dot mark diameter 1.5 mm

Field of view camera sensor

L_T
14
415

Three-row mark field for 8 printing colors,
Dot mark diameter 1.5 mm

Field of view camera sensor

Single-row mark field for 4 printing colors,
Dot mark diameter 1.5 mm

Field of view camera sensor

 _ F |
| T |
| § = |
| 3 18 E
| " e |
| L
. Lo [ .
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“High Precision” mark field for 2 printing colors,
Dot mark diameter 1 mm

26 )
10 \
: ) |
N];E:B R | Field of view
| camera sensor
- . )
H
18

=)

This mark field is used for applications that require a high
measuring accuracy of a few micrometres.

18
16
8

To achieve maximum measuring accuracy, a high-precision
camera sensor of the RSC-DI-HP type must be used to scan the
mark field!
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