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Introduction

1 Introduction

The new High Speed Line from LEIBINGER provides several solutions for high speed applications.
The High Speed Line comprises two groups of printers:

o The JET Rapid printer as a solution for general high speed applications.
o The JET Rapid Wire printer for applications especially in the cable/wire/tube industry

This document provides:

o Technical data

o Differences between the features and the possible applications of the printers
o Overview on the available inks

o Important information about recommended encoders

o Overview on the differences regarding the spare parts

The first chapter describes the JET Rapid printer for general high speed applications; the second
chapter provides information about the JET Rapid Wire printer.

Important Information

There are several significant differences between the JET3up and the printers of the JET Rapid series.
The differences affect parts of the printer as well as service procedures.

It is highly recommended thoroughly checking the manuals and the
accessories catalogue for the differences between the JET3up and
the JET3 JET Rapid series.

The following list gives an overview about the parts that are different for the JET Rapid series in
comparison to the JET3up:

o Controller board
o Parts of the Print head (please see details in accessories catalog)
o Inkvalve (VV)

Regarding service and adjustment procedures the main differences are:

o Hydraulic settings
o Ink jet adjustments

The differences are described in the manuals that come together with the printers.

There are extracts of the manuals in the addendum of this document.
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2 The JET Rapid printer

2.1 General description of the JET Rapid printer

The JET Rapid comes with the SK6 print head of the JET3up. The main difference to the JET3up is
the higher oscillator frequency, which provides more drops per second.

With an oscillator frequency of up to 128 kHz the JET Rapid allows a 30% faster operating speed than
the JET3up that works with an oscillator frequency of 96 kHz.

The JET Rapid provides the same print modes as the JET3up. Therefore, the JET Rapid printer is the
best solution for high speed applications where the quality of the printouts of the JET3up is not
sufficient.

If, for instance, a print job for the JET3up printed with the 32-dot high quality print mode allows a
printing speed of 30 meter/minute, it will be possible to print the same job with the JET Rapid at a
speed of around 40 m/min.

In order to reach a good quality for the printouts at the faster speeds the recommended distance
between print head and substrate is 15 mm.

212 mm

43 mm

A 4

The print head of the JET Rapid: the print head has the same dimensions as the SK6 print head of
the JET3up.

Recommended:15 mm

The JET Rapid works with the same print modes as the JET3up. Due to the higher operating
speeds, the recommended distance between print head and substrate is 15 mm.

Shorter distances bear the risk of contaminating the print head; larger distances may have a
negative effect on the quality of the printouts.
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The JET Rapid printer

2.2 The Speed Plus option

The SPEED PLUS option for the JET Rapid comes with a special Speed Plus print head, which
provides single line printouts up to a speed of 800 m/min.

With the special design, it is possible to mount the print head in a slightly inclined position. This will
prevent the printer from contaminations by bursting ink drops.

217 mm

43 mm

optimized mounting of the print head.

The print head of the option SPEED PLUS: The slightly beveled surface of the head cover allows an

Recommended: 5 mm

Ink drops that hit the surface of a substrate tend
to burst in smaller drops and the substrate will
not absorb all drops

With a vertically mounted print head, the
bursting ink drops may lead to a faster
contamination of the print head.

With the beveled surface of the outlet of the print
head, it is possible to mount the print head in a
slightly inclined position.

The ink drops will not hit the substrate at a 90°
angle. Therefore, the bursting ink drops will take
a direction away from the outlet, which will lead
to less contamination of the print head.

negative effects on the quality of the printouts.

Generally: the distance between print head and substrate should not be below 5 mm in order to
avoid the contamination of the print head by rebounding ink drops. A larger distance may have
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2.3 Technical data JET Rapid

231 Overview JET Rapid
JET Rapid Option Speed Plus
Print head SK6 Speed Plus
Print head
. f=———n
212 mm 217 mm
Maximum Up to 30% faster than the JET3up 800 m/min

printing speed

Characters per

10 cpi at 413 m/min

8 cpi at 800 m/min

inch [cpi] Print mode: Print mode:
7x5 dots 5x5 speed

Oscillator 128 kHz 128 kHz

frequency

Nozzle size 55 um 50 pm

Available print | Same print modes as JET3up Line Mode 5x5 speed

modes Up to 32 dots 3x7 tower 5x5 speed small
3x7 tower small 7x5
5x5 7x5 speed
5x5 small

Print lines Multi line / up to 5 lines Single line

Available inks

Please see appendix for a detailed ink list

Please see appendix for a detailed ink list

Compressed
air required

No. Optional available.

Yes. 2 I/min

2.4 Basic parameters for Print height, Stroke distance and Speed

2.41

JET Rapid

The JET Rapid provides the same print modes as the JET3up. The recommended printing distance is
15mm. There are no special recommendations regarding the settings for the print height.

The print mode selected has a direct effect on the maximum printing speed. However, the JET Rapid
provides a 30% higher printing speed in comparison to a JET3up with the same print mode settings.

Pos.

Print mode

Annotation

1 2-line 7 dot high speed

5 dot high speed

12 dot high speed

16 dot fast

16 dot speed

24 dot high speed barcode

24 high speed

OIN[O|lOoO|M~|WOW|DN

24 dot fast

9 24 dot high quality

10 32 dot high speed

11 32 dot fast

12 32 dot high quality

24.2

Option SPEED PLUS

The tables in this chapter provide recommendations for several parameter settings. Working with the
tables the following points should be considered:
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The JET Rapid printer

Print modes

This column shows the print modes available for the JET3up JET Rapid Wire and JET3up Wire PI.
The speed modes work with one dot less in full strokes.

The small modes place the dots closer to each other than the standard modes.

A combination of speed mode and small mode has the same height as the small mode and one dot
less in full strokes a the speed mode.

Examples for print modes standard, speed, small and small speed with example character <H>:

° ° ° ° : : . .
o o ® Y : L X X ) : e®®%g
gooes o0 $ 3 e o
 J  J ( (
5x5 dots 5x5 dots speed 5x5 dots small 5x5 dots speed small
Height [mm]

Height in [mm] shows the height of the printout that can be expected if the operator follows the
recommendations for the distances between print head and substrate.

Print height setting [% PH]

The minimum value of the print height settings ([PH in %] is important. A value below minimum may
cause contaminations at the gutter that will affect the quality of the printouts.

Recommended Stroke distance

The setting of the stroke distance has to correspond with the maximum speed that is expected for the
job. A value too small for the actual printing speed will cause StrokeGo errors. A value too large may
have a negative effect on the quality of the printout.

The values in the table are minimum values for the corresponding print modes and speeds.
For instance:

Working with the 5x5 dots print mode the minimum value for the stroke distance at a speed of 800
m/min is 0,62 mm. For the same print mode at a speed of 260 m/min the minimum stroke distance is
0,2 mm.

The basic rule reads as follows:
With increasing speeds, the stroke distance has also to be increased.

Please consider also that stroke distances below 0,25 mm are more theoretical values. Depending on
the ink and the substrate on which is printed the diameter of a ink drop on the substrate may already
have a diameter of 0,25 mm. In such cases the ink drops may overlap.

Speed [m/min]

The values in each cell of this column are neither minimum values nor maximum values.

The smaller value shows the boundary to the JET3up JET Rapid or JET3up printer. Printers of these
types may better cover applications working at printing speeds below these values.

The higher value is a speed recommendation for the corresponding print mode. Technically, it is
possible to work at higher speeds. However, the higher the printing speed the more the printing quality
is affected negatively.
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Parameter Settings for the option Speed Plus

80% - 100% PH

Print mode Height [mm)] Recommended stroke Speed [m/min]
Print height setting [% | distance [mm]
PH]
1dot | - 0,15-0,29
Line mode 100% PH 580 - 800
3x7 dots 1,2—-1,7mm 0,3-0,52
tower small 70% - 100 % PH 580 - 800
3x7 dots 1,6 —2,4 mm 0,3-0,52
tower 70% - 100% PH 580 - 800
5x5 dots 1,5-1,8 mm 0,2-0,52
small speed* 80% - 100% PH 260 - 800
5x5 dots 1,5-1,8 mm 0,2-0,52
small 80% - 100% PH 260 - 800
5x5 dots 1,7-2,1mm 0,2-0,52
80% - 100% PH 260 - 800
5x5 dots 1,7-2,1mm 0,2-0,52
speed 80% - 100% PH 260 - 800
7x5 dot 2,1-2,4mm 0,25 -0,52
Speed™™ 80% - 100% PH 240 - 500
7x5 dot 2,1-2,4mm 0,25-0,52 240 - 500

*Full stroke with 4 dots **Full stroke with 6 dots
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The JET Rapid printer

2.5 Features and applications
The JET Rapid printer itself and in combination with option SPEED PLUS cover a wide range of high

speed applications.

2.5.1

Overview about features and applications

JET Rapid

Option SPEED PLUS

Features

Up to 30% faster than the JET3up
Multi-line printing with up to 5 lines
There are the same print modes
available as for the JET3up

There is a range of approved inks
available for various applications and
substrates

Up to 800 m/min maximum printing
speed in high quality

Single line printing for high speed
applications

There is a range of approved inks
available for various applications and
substrates

Applications | o

JET3up applications that require
higher production speeds especially if
there is a 2- or 3-line printout
required. E.g. filling systems or
bottling plants.

Single-line high speed printing with a
maximum print height of 2,5 mm.
E.g. serial numbers, expiry dates, lot
numbers

Restrictions | o

There is a smaller range of approved
inks available than for the JET3up
For optimal results the recommended
distance between print head and
substrate 15 mm. Shorter distances
bear the risk of contaminating the
print head, larger distances may have
a negative effect on the quality of the
printouts.

Single-line printing

There is a smaller range of approved
inks available than for the JET3up
Restricted number of print modes:
Line Mode

3x7 tower

3x7 tower small

5x5

5x5 small

5x5 speed

5x5 speed small

7x5

7x5 speed

The recommended distance between
print head and substrate is 5 mm.
Shorter distances bear the risk of
contaminating the print head, larger
distances may have a negative effect
on the quality of the printouts.

2.5.2

Ink list JET Rapid

INK

JET Rapid

Option SPEED PLUS

55um

50um

70-030

x

70-031

70-101

70-106

70-126

70-134

72-102

76-101

SRR AN ANANENEN

ANRNRNENANE AR

All inks are approved for a ink temperature range between 20°C and 45°C. The temperature delta
during operation must not exceed +/- 7° C based on the ink temperature at the time of the last
calculation of the drop-break-off point whereby the ink temperature should never fall below 20°C and

never exceed 45°C.
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2.5.3 Cleaning requirements

Due to their compositions, some inks have limitations concerning their cleaning intervals. Especially
inks that contain soot particles also require a more intensive cleaning. With such inks, rinsing the
electrode block and the deflection plates with cleaning fluid may not be sufficient. With such inks, we
recommended cleaning the deflection plates with a soft tissue in order to remove all stains and

particles.

Attention

instructions.

Due to the higher printing speed of the JET Rapid printers, the number of printouts per
time unit may be much higher than with the JET3up.

Therefore, it is necessary to check the gutter tube for ink staining on a regular basis.
When required the gutter tube has to be cleaned from any ink stains.

Please see the manual and service documentation for the respective cleaning

2.6 Print samples

2.6.1 Print samples: JET Rapid in comparison with JET3up — 2D codes

The print samples show that the JET Rapid provides the same print quality as the JET3up but at a
30% higher production speed. The printouts of the JET Rapid are a shade lighter than the printouts of
the JET3up. However, a quality check of the 2-D code shows that the code has the highest readability

level.

AL TR e EETIT SF Foid ik | JET Rapid
i | il |!:..ii _ 4‘ | PRINT ﬁiﬂl ¥ 55 um nozzle
[0 Rl e o 508 S 0 B e o H=pla 12 el 28 m/min
“HI‘ "“IHM ““” g JET3up
HIRIE R | il | | ‘ PE 60 ym nozzle
olrzzawelreaizal  HE 20 m/min

PQA (print quality assessment) for the two printouts

JET Rapid at 95% print height

JET3up at 95% print height

DATAMATRIX 01234 >> PQA from Hand Held Products <<

DATAMATRIX 01234 >> PQA from Hand Held Products <<

DATA MATRIX ECC200: 16 x 16 modules in size

DATA MATRIX ECC200: 16 x 16 modules in size

Data Field: 12 data & 12 chks in 1 block(s) of GF(256)

Data Field: 12 data & 12 chks in 1 block(s) of GF(256)

X roughly = 0.017"

X roughly = 0.019"

[A] < Fixed Patterns: 0 module errors

[A] < Fixed Patterns: 0 module errors

[A] < Data Safety Margin = 83%

[A] < Data Safety Margin = 100%

[A] < Horizontal Print Growth = -3% of X

[A] < Horizontal Print Growth = -14% of X

[A] < Vertical Print Growth = +19% of X

[A] < Vertical Print Growth = -4% of X

The PQA does not show any significant differences between the code readability of the two printouts.
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The JET Rapid printer

2.6.2 Print sample: JET Rapid with 70000-00031 ink

The print samples show that even with a small drop ink like the 70000-00031 the print quality for
barcodes with the JET Rapid is still perfect.

JET Rapid
55 um nozzle
28 m/min

PQA (print quality assessment) for the printout

JET Rapid at 95% print height

DATAMATRIX 01234 >> PQA from Hand Held Products <<
DATA MATRIX ECC200: 16 x 16 modules in size

Data Field: 12 data & 12 chks in 1 block(s) of GF(256)

X roughly = 0.018"

[A] < Fixed Patterns: 0 module errors

[A] < Data Safety Margin = 66%
[A] < Horizontal Print Growth = -3% of X
[A] < Vertical Print Growth = +10% of X

The PQA show the highest readability for the printouts of a JET Rapid with the small-drop-ink 70000-
00031. The smaller nozzle size combined with a small-drop-ink has no significant effects on the Print
Quality Assessment (PQA).

2.6.3 Print samples: JET Rapid in comparison with the option SPEED PLUS

The print samples show that with a 7x5 font the option Speed Plus has quality advantages compared
with the JET Rapid at a speed higher than 200 m/min

Eor e BT I b ARI i JET Rapid with Speed Plus
option - 200 m/min

JET Rapid - 200 m/min

| B ERENE T BT g f TP e VLT Bl JET Rapid with Speed Plus
option - 300 m/min

JET Rapid - 300 m/min

(LT o s | f (ovenid onere | JET Rapid with Speed Plus
option- 400 m/min

JET Rapid - 400 m/min

CTOE T Ff JET Rapid with Speed Plus
option- 500 m/min

JET Rapid - 500 m/min
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2.6.4 Print samples: JET Rapid in comparison with JET3up — 2D codes

The print samples show that the JET Rapid provides the same print quality as the JET3up but at a
30% higher production speed. The printouts of the JET Rapid are a shade lighter than the printouts of
the JET3up. However, a quality check of the 2-D code shows that the code has the highest readability

level.
M |"| | Q’“ LA il e JET Rapid
| !.‘ _ 4 i T 55 um nozzle
=N H=gal [ ™ B 28 m/m|n
| | | F HR JET3up
| F
F 60 pym nozzle
H 20 m/min
PQA (print quality assessment) for the two printouts
JET Rapid at 95% print height JET3up at 95% print height
DATAMATRIX 01234 >> PQA from Hand Held Products << DATAMATRIX 01234 >> PQA from Hand Held Products <<
DATA MATRIX ECC200: 16 x 16 modules in size DATA MATRIX ECC200: 16 x 16 modules in size
Data Field: 12 data & 12 chks in 1 block(s) of GF(256) Data Field: 12 data & 12 chks in 1 block(s) of GF(256)
X roughly = 0.017" X roughly = 0.019"
[A] < Fixed Patterns: 0 module errors [A] < Fixed Patterns: 0 module errors
[A] < Data Safety Margin = 83% [A] < Data Safety Margin = 100%
[A] < Horizontal Print Growth = -3% of X [A] < Horizontal Print Growth = -14% of X
[A] < Vertical Print Growth = +19% of X [A] < Vertical Print Growth = -4% of X

The PQA does not show any significant differences between the code readability of the two printouts.

2.6.5 Print sample: JET Rapid with 70000-00031 ink

The print samples show that even with a small drop ink like the 70000-00031 the print quality for
barcodes with the JET Rapid is still perfect.

JET Rapid
55 ym nozzle
28 m/min

PQA (print quality assessment) for the printout

JET Rapid at 95% print height
DATAMATRIX 01234 >> PQA from Hand Held Products <<
DATA MATRIX ECC200: 16 x 16 modules in size

Data Field: 12 data & 12 chks in 1 block(s) of GF(256)
X roughly = 0.018"

[A] < Fixed Patterns: 0 module errors

[A] < Data Safety Margin = 66%

[A] < Horizontal Print Growth = -3% of X
[A] < Vertical Print Growth = +10% of X

The PQA does shows the highest readability for the printouts of a JET Rapid with the small-drop-ink
70000-00031. The smaller nozzle size combined with a small-drop-ink has no significant effects on the
Print Quality Assessment (PQA).
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The JET Rapid printer

2.7 Overview: The JET Rapid and the option SPEED PLUS

JET3up
applications at
30% more speed
Multi line print
Same print
modes like
JET3up

Larger drops -
higher contrast

Ink list Option SPEED+

ﬂ
I

High speed
printouts up to
800 m/min (e.g.
foil imprint)
Single line print
Line Mode

3x7 tower

3x7 tower small
5x5

5x5 small

5x5 speed

5x5 speed small
7x5

7x5 speed
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3 The JET Rapid Wire and JET Rapid Wire PI printer

3.1 General description of the JET Rapid Wire and JET Rapid Wire
Pl

The JET Rapid Wire / JET Rapid Wire Pl works with a special Wire print head. The printer comes
with two special head covers:

o A print head cover with a stepped design
o A print head cover with a beveled design

3.2 Print head covers

3.21 Print head cover with stepped design

The stepped print head cover allows a nearly zero distance between print head and substrate. This
makes it possible to work at the highest speeds. Due to its design, the print head is applicable for
wires, cables or tubes with a diameter smaller than 5 mm.

217 mm

| R
|[e—

@43 mm

A

The stepped print head cover: designed for printing on wires, cables or tubes with diameters <5mm
at high speeds

Wire diameter = 4 mm Wire diameter = 2 mm

The illustrations show the special Wire print head with a stepped print head cover and wires of
different diameters. It is important to get the wire, respectively the print head, in a position that
ensures good printout results.

The closer the substrate is positioned to the outlet of the print head the better will be the quality of
the printout at high speeds.

It has also to be considered that the diameter of the wire affects the position of the printout on the
cable.
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The JET Rapid Wire and JET Rapid Wire PI printer

3.2.2 Print head with beveled design

For objects with larger diameters, it is recommended using the beveled print head cover.

With the special design, it is possible to mount the print head in a slightly inclined position. This will
prevent the printer from becoming contaminated by bursting ink drops.

Due to the larger distance between print head and substrate, the operation speed with the beveled
print head cover is a bit lower than with the stepped print head cover.

217 mm

43 mm

The print head with the beveled head cover: The slightly angled surface allows an optimized

mounting of the print head.

Recommended: 5 mm

Recommended: 5 mm

Ink drops that hit the surface of a substrate tend
to burst in smaller drops and the substrate will
not absorb all drops

With a vertically mounted print head, the
bursting ink drops may lead to a faster
contamination of the print head.

With the beveled surface of the outlet of the print
head, it is possible to mount the print head in a
slightly inclined position.

The ink drops will not hit the substrate at a 90°
angle. Therefore, the bursting ink drops will take
a direction away from the outlet, which will lead
to less contamination of the print head.

Generally: With the beveled print head cover, the distance between print head and substrate should
not be below 5 mm in order to avoid the contamination of the print head by rebounding ink drops. A
larger distance may have negative effects on the quality of the printouts.

Given the same print quality, the stepped print head allows for higher printing speeds
than the beveled print head. This is because of the different distances between print
head and Substrate.
Technically, it is possible to print with both print head covers at the same speed. The
difference lays in the resulting print quality.
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3.3 General technical specifications JET Rapid Wire / JET Rapid

Wire PI
3.3.1  Overview JET Rapid Wire
Wire print head with stepped head cover Wire print head with beveled head cover
Print head Wire Wire
e A E——EC
mm mm
217 mm 217 mm
Maximum 1000 m/min 800 m/min
printing speed
Characters per | 6 cpi at 1000 m/min 8 cpi at 800 m/min
inch [cpi] Print mode: Print mode:
5x5 dot speed 5x5 speed
Oscillator 128 kHz 128 kHz
frequency
Nozzle size 50 um 50 pm
Available print | Line Mode 5x5 speed Line Mode 5x5 speed
modes 3x7 tower 5x5 speed small 3x7 tower 5x5 speed small
3x7 tower small 7x5 3x7 tower small 7x5
5x5 7x5 speed 5x5 7x5 speed
5x5 small 5x5 small
Print lines Single line Single line

Available inks

Please see appendix for a detailed ink list

Please see appendix for a detailed ink list

Compressed Yes. 2 I/min Yes. 2 I/min
air required
3.3.2 Overview JET Rapid Wire PI

Wire printhead with stepped head cover

Wire printhead with beveled head cover

Print head Wire Wire
Print head A ————,
dimensions | el | e ey [
217 mm 217 mm
Maximum 700 m/min 600 m/min
printing speed
Characters per | 7 cpi at 700 m/min 8 cpi at 600 m/min
inch [cpi] Print mode: Print mode:
5x5 dot speed 5x5 dot speed
Oscillator 96 kHz 96 kHz
frequency
Nozzle size 60 um 60 uym
Available print | Line Mode 5x5 speed Line Mode 5x5 speed
modes 3x7 tower 5x5 speed small 3x7 tower 5x5 speed small
3x7 tower small 7x5 3x7 tower small 7x5
5x5 7x5 speed 5x5 7x5 speed
5x5 small 5x5 small
Print lines Single line Single line

Available inks

Please see appendix for a detailed ink list

Please see appendix for a detailed ink list

Compressed
air required

Yes. 2 I/min

Yes. 2 I/min
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The JET Rapid Wire and JET Rapid Wire PI printer

3.4 Basic parameters for Print height, Stroke distance and Speed

The tables in this chapter provide recommendations for several parameter settings. Working with the
tables the following points should be considered:

Print modes

This column shows the print modes available for the JET3up JET Rapid Wire and JET3up Wire PI.
The speed modes work with one dot less in full strokes.

The small modes place the dots closer to each other than the standard modes.

A combination of speed mode and small mode has the same height as the small mode and one dot
less in full strokes at the speed mode.

Examples for print modes standard, speed, small and small speed with example character <H>:

s s s 3.3 feeet
[ ] ) : [ X X J : ® [ X X J ®
seces o®%% $ 2 e o
( ( ( (
5x5 dots 5x5 dots speed 5x5 dots small 5x5 dots speed small
Height [mm)]

Height in [mm] shows the height of the printout that can be expected if the operator follows the
recommendations for the distances between print head and substrate.

Print height setting [% PH]

The minimum value of the print height settings ([PH in %] is important. A value below minimum may
cause contaminations at the gutter that will affect the quality of the printouts.

Recommended Stroke distance

The setting of the stroke distance has to correspond with the maximum speed that is expected for the
job. A value too small for the actual printing speed will cause StrokeGo errors. A value too large may
have a negative effect on the quality of the printout.

The values in the table are minimum values for the corresponding print modes and speeds.
For instance:

Working with the 5x5 dots print mode the minimum value for the stroke distance at a speed of 800
m/min is 0,62 mm. For the same print mode at a speed of 260 m/min the minimum stroke distance is
0,2 mm.

The basic rule reads as follows:
With increasing speeds, the stroke distance has also to be increased.

Please consider also that stroke distances below 0,25 mm are more theoretical values. Depending on
the ink and the substrate on which is printed the diameter of a ink drop on the substrate may already
have a diameter of 0,25 mm. In such cases the ink drops may overlap.

Speed [m/min]

The values in each cell of this column are neither minimum values nor maximum values.

The smaller value shows the boundary to the JET3up JET Rapid or JET3up printer. Printers of these
types may better cover applications working at printing speeds below these values.

The higher value is a speed recommendation for the corresponding print mode. Technically, it is
possible to work at higher speeds. However, the higher the printing speed the more the printing quality
is affected negatively.
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3.41 JET Rapid Wire with Wire print head and stepped print head cover

—

Print mode Height [mm)] Recommended Speed [m/min]
Print height setting [% stroke distance [mm]
PH]
Lnmode | 100% PH 0.15-0.26 580 - 1000
owarsmall | 70%- 100 % PH 03-052 580 1000
owor | 700 100% P 03-052 580 1000
gr)faﬁzt;eed* 2302%_ —11’?)Orr:/TPH 0.17-042 260 - 800
ol | - 100% P 02-062 260800
5x5 dots ;;/;_1 1’2 g: /:”PH 0,2 -0,62 260 - 800
2:2:;& ;Ei%_ —11’?)Orr:/TPH 0.17-042 260 - 800
ot | 0%~ 100% P 019-039 240-500
7x5 dot ;61/0_-21’(()) g: /':“PH 0,22 - 0,52 240 - 500

*Full stroke with 4 dots **Full stroke with 6 dots

3.4.2 JET Rapid Wire with Wire print head and beveled print head cover
_=E
Print mode Height [mm] Recommended Speed [m/min]
Print height setting [% PH] | Stroke distance
[mm]
li:Ztmode 100% PH o10-029 580 - 800
E;(VCec:ost;all ;02%_ -11{)(;” *’r/? PH Pooa 580 - 800
ower | Tow- r00k P 560 - 00
Z)r)faﬁ(:psteed* :soi/: -11’5(3)0r:/TPH o102 260 - 800
fssr);salcljOtS ;soi/: -11,?)(;2/:an 0208 260 - 800
e ;07%_ -21’:)(;:/TPH P2 08 260 - 800
ES»F(JE;:;)IS 51307%_ -21’2)0r:/TPH o102 260 - 800
;)r()seggf* 52561%_ -21,?)(;2/TPH 0197046 240 - 500
o 261%_ -zif)(;:/:nPH hee s 240 - 500

*Full stroke with 4 dots **Full stroke with 6 dots
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The JET Rapid Wire and JET Rapid Wire PI printer

3.4.3 JET Rapid Wire Pl with Wire print head and stepped print head cover
—
Print mode Height [mm)] Recommended Speed [m/min]
Print height setting [% PH] | Stroke distance
[mm]
?S(V:ec:o;;a” 2362/: _11,4(1): *’r/: PH 0.3-037 580 - 700
fg(\;ec:ms 2307%_ -21’:(3)(;:/TPH 0.3-037 580 - 700
grzsalcljostrfeed* ;2)2"/:-11,((3)(;2/TPH 0,17-0,39 260 - 600
o ;oi/; -2i%$/TPH 0.2-047 260 - 600
S;Z:dms ;bi/: -zi%g;/:nPH 0.17-0.39 260 - 600
g e
16 dot T 0,22-0,37 240 - 400

*Full stroke with 4 dots **Full stroke with 6 dots

3.44 JET Rapid Wire Pl with Wire print head and stepped print head cover
——
Print mode Height [mm] Recommended Speed [m/min]
Print height setting [% PH] | Stroke distance
[mm]
liggtmode 80% — 100% PH O16-018 580 - 600
?S(V:ec:o;;a” ;02%_ -11{)(;n f’r/: PH 030 580 - 600
s 1ot
gr);salclj(:seed* ;oi/: -11,?)(;2/:an 17 =058 260 - 500
:r);salcljOtS ;oi/: -11,?)(;:/:an P20 260 - 500
o ;07%_ -21’:)0r:/TPH Pemom 260 - 500
S;ZSdOtS 51307%_ -21,2)(;2/TPH o170 260 - 500
;);Segg’t** 561%_ -21,‘(‘)(;:/TPH o198 -037 240 - 400
o 261%_ -21’?)(;:/TPH nee o2 240 - 400
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3.5 Features and applications

3.5.1

JET Rapid Wire - Overview about features and applications

Print head cover

Stepped print head

L7

Beveled print

L )

cover head cover
high quality speed in h|gh quality
e A special print head provides a very short | ®  Forlarger diameters .
distance between print head and e There are several approved inks
substrate. available for various applications
e There are several approved inks and substrates
especially for cable applications available

diameters up to 5 mm

diameters larger than 5 mm
High speed printing with a maximum
print height of 2,5 mm.

Restrictions

Only 1 print line

There is a smaller range of approved
inks available than for the JET3up
There are 7 print modes available:

1 dot

Line mode

3x7 dots tower small
3x7 dots tower

5x5 dots small speed
5x5 dots small

5x5 dots

5x5 dots speed

7x5 dots

7x5 dots speed

O O O O O O O O O

@]

The diameter of the substrate must not
be larger than 5 mm.

Only one print line

There is a smaller range of
approved inks available than for the
JET3up

There are 7 print modes available:

1 dot

Line mode

3x7 dots tower small
3x7 dots tower

5x5 dots small speed
5x5 dots small

5x5 dots

5x5 dots speed

7x5 dots

7x5 dots speed

O 0O O O O O O O O

@)

The recommended distance
between print head and substrate is
5 mm. Shorter distances bear the
risk of contaminating the print head,
larger distances may have a
negative effect on the quality of the
printouts.
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The JET Rapid Wire and JET Rapid Wire PI printer

3.6.1

JET Rapid Wire PI - Overview about features and applications

Print head cover

Stepped print head

L7

Beveled print

L )

cables/wires/tubes with diameters up to
5 mm. Eg.: white ink on black cable

cover head cover
Features e High-speed printing with pigmented e High-speed printing with pigmented
inks inks
e 700 m/min maximum printing speedin | * UpP to 600 m/min maximum printing
high quality speed in hlgh quality
e A special print head provides a very o Forlarger diameters _
short distance between print head and | ® There are several approved inks
substrate. available for various applications and
e There are several approved inks substrates
especially for cable applications
available
Applications e  Printing with pigmented inks on e Printing with pigmented ink on

cables/wires/tubes with diameters
larger than 5 mm

High speed printing with a maximum
print height of 2,4 mm.

Restrictions

Only 1 print line

There is a smaller range of approved
inks available than for the JET3up
There are 7 printmodes available:

1 dot

Line mode

3x7 dots tower small
3x7 dots tower

5x5 dots small speed
5x5 dots small

5x5 dots

5x5 dots speed

7x5 dots

7x5 dots speed

O O O O O O OO0 O

@]

The diameter of the substrate must not
be larger than 5 mm.

Only one print line

There is a smaller range of approved
inks available than for the JET3up
There are only four fonts available:

1 dot

Line mode

3x7 dots tower small
3x7 dots tower

5x5 dots small speed
5x5 dots small

5x5 dots

5x5 dots speed

7x5 dots

7x5 dots speed

O 0O O O O O O OO0 Oo

The recommended distance between
print head and substrate is 5 mm.
Shorter distances bear the risk of
contaminating the print head, larger
distances may have a negative effect
on the quality of the printouts.
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3.6.2 Ink list JET Rapid Wire

INK JET Rapid Wire JET Rapid Wire
Stepped head cover : Beveled head cover :
50um 50um

70-106 v'*) v
70-126 x v
70-134 v v
72-102 x v
76-101 v v

*) Limitations regarding the cleaning intervals

All inks are approved for a ink temperature range between 20°C and 45°C. The temperature delta
during operation must not exceed +/- 7° C based on the ink temperature at the time of the last
calculation of the drop-break-off point whereby the ink temperature should never fall below 20°C and
never exceed 45°C.

3.6.3 Inklist JET Rapid Wire PI

INK JET Rapid Wire PI JET Rapid Wire PI
Stepped head cover : Beveled head cover :
60um 60um

70-120 ) 7%
74-111 v v
76-121 v v
79-106 v v
79-119 v v
79-122 v v

*) Limitations regarding the cleaning intervals

All inks are approved for a ink temperature range between 20°C and 45°C. The temperature delta
during operation must not exceed +/- 7° C based on the ink temperature at the time of the last
calculation of the drop-break-off point whereby the ink temperature should never fall below 20°C and
never exceed 45°C.

3.7 Cleaning requirements

Due to their compositions, some inks have limitations with regards to their cleaning intervals.
Especially inks that contain soot particles also require a more intensive cleaning. With such inks,
rinsing the electrode block and the deflection plates with cleaning fluid may not be sufficient. With such
inks, we recommended cleaning the deflection plates with a soft tissue in order to remove all stains
and particles.

Attention

Due to the higher printing speed of the JET Rapid printers, the number of printouts per
time unit may be much higher than with the JET3up.

Therefore, it is necessary to check the gutter tube for ink staining on a regular basis.
When required the gutter tube has to be cleaned from any ink stains.

Please see the manual and service documentation for the respective cleaning
instructions.
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The JET Rapid Wire and JET Rapid Wire PI printer

3.8 Print samples

The following print samples are all created with 70-101 black ink on different types of JET Rapid
printers, at different speeds and with different printing parameters.

3.8.1  Print samples JET Rapid Wire
Not available at the moment

3.8.2 Print samples: JET Rapid Wire in comparison with JET Rapid

The print sample show that with a 7x5 font the JET Rapid Wire has quality advantages compared with
the JET Rapid at speed higher than 200 m/min.

JET Rapid Wire - 200 m/min

[ )

JET Rapid - 200 m/min

JET Rapid Wire - 300 m/min

JET Rapid - 300 m/min

JET Rapid Wire - 400 m/min

[ )

JET Rapid - 400 m/min

JET Rapid Wire - 500 m/min

[ )

JET Rapid - 500 m/min
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3.8.3 Print sample: JET Rapid Wire cable printouts

The following example show the printout quality of the JET Rapid Wire a printer at 800 m/min with the
beveled print head and at 1000 m/min with the stepped print head.

Printout JET Rapid Wire / 1000 m/min / 3x7 tower font/ full printout

Printout JET Rapid Wire / 1000 m/min / 3x7 tower font / details

Printout JET Rapid / 800 m/min / 5x5 font / details
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Which printer for which applications?

4 Which printer for which applications?

Mainly, this is a question of the substrate (cables/wire/ foil / cardboard packages etc), the speed
required and the type of printout (characters, barcodes, 2-D codes etc.)

With the JET Rapid Wire or Wire Pl it is possible to cover all high speed applications concerning
printouts on wires, cables, pipes or tubes.

For these high speed applications, the print modes available are restricted to small size matrixes (3x7
tower, 4x5, 5x5, 7x5). These print modes are good for small size characters to be printed at high
speeds up to 1000 m/min.

The JET Rapid is a good choice for applications for which the JET3up is not fast enough for the
printout quality required. The JET Rapid provides the same print modes as the JET3up but it is
possible to work at speeds that are up to 30% higher in comparison with the JET3up.

For single-line high speed printouts, the JET Rapid with the option SPEED PLUS is the best choice.

The following diagram shows how to find the best printer for a certain application.
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JET Rapid Wire: The print head ventilation

5 JET Rapid Wire: The print head ventilation

The JET Rapid Wire printers and the Option Speed Plus come with a print head ventilation. The print
head ventilation ensures longer cleaning intervals and reduces the risk of condensation within the print

head.
5.1

Basics about the functionality

The print head of the JET Rapid Wire has to be mounted at a distance between nearly zero und 5 mm
to the substrate. This close installation provides the shortest trajectories for ink droplets. This is the
basic requirement for a fast and precise printout. However, it also bears the risk of contaminating the

print head by bursting ink droplets.

With the head ventilation there is a constant air stream at the outlet of the print head that works like a
protective shield against the remains of ink droplets that burst on the surface of the substrate.

Example: print head ventilation with the JET Rapid Wire

The print head of the JET Rapid Wire during the
printing process. The ink jet is illustrated as a
series of red droplets.

With the JET Rapid Wire the distance between
the substrate, normally a cable, and the print
head is nearly zero.

The illustration shows an enlargement of the
print head. The red ink droplets burst on the
surface of the substrate, causing smaller
droplets that are bouncing back in the direction
of the outlet of the print head.

The compressed air of the head ventilation is
illustrated as blue droplets. With the slight over
pressure in the print head, the compressed air
prevents the intrusion of ink droplets into the
print head.
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5.2 Technical details

The JET Rapid Wire and the option Speed Plus are equipped with a connector for compressed air.
The connector is located on the back panel of the hydraulic cabinet.

Connector for
compressed air

Technical data
Maximum input pressure: 10 bar (145.035 psi)
Factory preset for the pressure control: 1,4 bar (20.305 psi)

Recommended flow: 2 I/min for JET Rapid Wire and JET Rapid Wire PI,
with stepped or beveled print head cover

2 I/min for JET Rapid with option Speed Plus

Operation is only permissible with clean, dry, oil-free and filtered compressed air
(Filtering 8 um).

Using compressed air that does not meet these requirements may cause serious
damages to the print head.

Make sure that there is a permanent compressed air supply!

o The printer does not monitor the permanent compressed air supply!
o There will be no warning in case the permanent compressed air supply fails!
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Information about encoders

6 Information about encoders

Regarding the encoders that are used for a high speed application, there are two limitations to be
considered. The first one is the maximum output frequency of the encoder and the other one is the
maximum input frequency of the X1 encoder input interface of the printer.

6.1 Basics

Regarding speed measuring the JET Rapid printers work with internal speed as well as with an
external encoder.

An external encoder has the advantage that a varying production speed would not affect the quality of
the printout. Additionally the printer would recognize a stop of the production line.

Nevertheless, using an encoder for high speed printing requires a careful selection of the encoder.

6.2 The resolution and the output frequency of the encoder
The resolution of an encoder indicates the number of pulses per rotation.

An encoder, for instance, with a resolution of 2.500 indicates that the encoder provides 2.500 pulses
per rotation of the encoder axis.

Normally there is a measuring wheel with a circumference mounted on the axis of the encoder. The
given circumference of the measuring wheel and the resolution of the encoder results in the pulses per
mm.

number of pulses per rotation

- - = pulses/mm
Circumference measuring wheel [mm] p /

If, for instance, the circumference of the measuring wheel is 200 mm the resolution is:
2.500 pulses

200 mm

In order to determine the output frequency of the encoder, which represents also the input frequency
at the X1 encoder interface of the printer, the resolution has to be multiplied with the actual production
speed.

= 12,5 pulses/mm

pulses mm
*

mm  minute

Input frequency X1 =

If, for instance, the production speed is 1000 m/min = 1.000.000 mm/min the input frequency is:

12,5 pulses " 1.000.000 mm __ 12.500.000 pulses

Input frequency X1 = = 208.333,33

mm minute minute N

pulses _ 208,33 kHz
econd

Input -
frequency |
of the

printer

Output
frequency
of the
encoder

Important:

It is highly recommended thoroughly checking the technical specifications of the encoder that is used.
An encoder with a high resolution leads to high output frequencies at high speed operations.
Make sure that the encoder is able to manage such frequencies!
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6.3 The specifications of the encoder input of the printer
The JET Rapid printer offers 3 different signal inputs:
o Aninput for RS422 signals

o An input for HTL signals
o Aninput for TTL signals

Each type of input has its own specifications regarding the voltage levels, the input resistance and the
maximum frequency. For high speed applications, the maximum input frequency is of particular
importance.

Input specifications for interface X1 — Input for encoder signals

FE
TR N
(s B e
\Te,n/) B X1 __
i e
St ==K
Pin | Description Pin | Description
A +5V (max. 400 mA) G encoder channel /B RS422
B GND H encoder channel A TTL (5V)
C +24 V (1) J encoder channel B TTL (5V)
D encoder channel A RS422 K encoder channel A HTL (24V)
E encoder channel /A RS422 L encoder channel B HTL (24V)
F encoder channel B RS422 M PowerOn Option
Signal Parameter Value
RS422 Input level Differential: +/-200mV
Input voltage range: -0,3 to 5,5V
Max. frequency 10 MHz
Terminating resistance 120 Ohm
TTL Input level high 2,4V to 5,5V
Input level low -0,5Vto 0,7V
Max. frequency 500 kHz
Input resistance 1 MOhm
HTL Input level high 12 to 28V
Input level low -0,5t0 3,5V
Max. frequency 500 kHz
Input resistance 3.3 kOhm

As the table shows, the RS422 input with 10 MHz allows the highest maximum input frequency.
The TTL and the HTL inputs are designed for a maximum frequency of 500 kHz.

Even encoders for high speed applications cannot provide output frequencies higher than 350 kHz.
Therefore, the inputs of the printer are not the limiting factor regarding the higher encoder frequencies
during high speed printing.

Make sure that the encoder is able to provide the output frequency that is required for the application!
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Information about encoders

6.4 Recommendations regarding the encoder / Printer
combination for high speed applications

Normally the limiting factor is the encoder. Even high speed encoders do not provide output
frequencies above 350 kHz. Therefore, the main reason for malfunctions with respect to the
encoder/printer combination is either an inappropriate encoder or the operation of the encoder beyond
its specifications.

When designing a high speed application for a JET Rapid printer, the first step has to be the selection
of an appropriate encoder!

The following chapter provides an example based on the shaft encoder from the LEIBINGER
accessories catalogue.
6.5 Example for an encoder / printer combination

The encoder with the LEIBINGER article number 54-002352 K is designed for the use with
LEIBINGER printers. The encoder has a TTL compatible RS 422 interface and a resolution of 2500
pulses/rotation.

The maximum number of revolutions permitted mechanically is 6.000 rotations per minute.
The maximum output frequency is 300 kHz.

At the maximum number of revolutions permitted mechanically the frequency at the output of the
encoder is:

rotations pulses pulses
6000 ———— x 2500——— = 15.000.000 ; = 250.000

pulses
minute rotation minute sec

ond

Therefore, at the maximum speed permitted mechanically the output frequency stays below the 300
kHz allowed.

= 250 kHz

How to calculate the actual output frequency

In order to calculate the actual number of revolutions per minute the following parameters are
required:

e The resolution per rotation of the encoder
e The circumference of the measuring wheel that is used
e The maximum production speed

This example calculates with the following values:
e resolution per rotation of the encoder (article number 54-002352 K): 2.500 per rotation

e Circumference of the measuring wheel: 200 mm
e Maximum production speed: 1.000 m/minute (or: 1.000.000 mm/minute)

The first value to be calculated is the value for the pulses per mm:
2.500 pulses

200 mm
The next value to be calculated is the output frequency of the encoder:

= 12,5 pulses/mm

pulses mm
*
mm  minute

12,5 pulses 1.000.000 mm pulses
* - = 208.333,33 =208 kHz
mm minute second

Output frequency encoder =

Output frequency encoder =

The output frequency of 208 kHz stays below the limit of 300 kHz. Therefore, it is possible to use the
encoder with a measuring wheel whose circumference is 200 mm at a speed of 1000 m/min.

It is not recommended using encoders with a higher resolution than 2.500 pulses/rotation.
A higher resolution has no advantages and it bears the risk of malfunctions caused by an
encoder output frequency that exceeds the value permitted for the encoder that is used.
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7 Appendix

71
711

Regarding the graphic user interface there is no differences between the JET3up and the
printers of the JET Rapid series. The differences appear in the available type of inks and
print modes. The main difference regarding the service work are the adjustments of the print
head and the ink jet. The following chapters are extracts from the manual that comes
together with each printer. Please see the manual for more detailed information.

Ink selection

Ink selection (JET Rapid , JET Rapid Wire):

The availability of inks depends on the type of JET Rapid. There are specific ink types tested and
approved for the JET Rapid printer series and for these inks, the operator will find default settings in
the hydraulic menu. For inks that are not approved there are no default settings available.

Hydraulic settings and printout parameters

Attention

e Using an ink that is not approved for high speed printing may result in printouts of

dissatisfying quality!

e Additionally, an ink that is not approved may cause serious issues through ink
contaminations of the print head!

The following tables show the inks available (December 2017)

INK

JET Rapid Wire
Stepped head cover

L ¢

JET Rapid Wire
Beveled head cover

L)

50um

50um

70-106

v'*)

70-126

70-134

72-102

ANEARNE S

AN ERNENEN

76-101

INK

JET Rapid Wire PI
Stepped head cover

JET Rapid Wire PI
Beveled head cover

60um

60um

70-120

v'*)

v'*)

74111

76-121

79-106

79-119

79-122

ANRNERNEANEN

ANRNERNEANEN

INK

JET Rapid

Option SPEED PLUS

55um

50um

70-030

x

70-031

70-101

70-106

70-126

70-134

72-102

76-101

AN RNANENENENEN

ASRRNANENEAR
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Appendix

Example: Differences between approved — unapproved ink

The following examples shows the differences between an approved and an unapproved ink:

1. Select the option <HydraulicSettings> from the drop-down menu ,,Settings“

T LT
15 1§

With an ink approved v

2. Select the approved ink 70000-00134. The default settings are displayed on the right side of the
dialog box.

The appropriate default values for:

o Max. Frequency (KHz)
o Pressure (mbar) and
-— o Fall Time (msec)
are displayed on the right side of the dialog box
in the same line as the corresponding input field.

3. The settings are confirmed with a click on the button <Yes>.

l!“!ﬂ_"F_

St Pt Actaid Ve
Vi ). TR

D o Tty Bcoapt t udany

<— Confirm the settings

With an unapproved ink X

The ink 70000-00105 is not approved for the JET Rapid printer. With this ink selected, no
default values will be listed.

No defaults value will be listed for an
unapproved ink!

Using an unapproved ink may cause problems with the printouts!
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7.1.2

Print modes

Depending on the printer type, there are certain print modes available.

Available print modes for the JET Rapid
The following steps show how to get to the <Printstyle> tab in the <Job settings> dialog box.

71.21

e Select <Settings> in the menu of the job editor and then select the <Printstyle> tab.

SE JET3"= ABC
Fymerd Iy

- [
Al T .-
s ! Trvwin wink mubbe. |
5
R 1] ‘m

[ D i

B 12306
Lelb B e

O

T P ek e o Y SR = ﬂli

The available print modes for the JET Rapid are the same as for the

JET3up.
P ——

W&;ﬁ‘_‘ﬂ;u T e

T |

P LEEE B 1S e

et sich soend tar

: ﬁ:;d _ For the JET Rapid are the same print modes
=i O "'{,':r"“"""__“rﬁ.._ available as for the JET3up.

Page 36 of 61



Appendix

7.1.2.2 Available print modes for the JET Rapid with the Option Speed Plus
The following steps show how to get to the <Printstyle> tab in the <Job settings> dialog box.

e Select <Settings> in the menu of the job editor and then select the <Printstyle> tab.

e | st iemigan oo}
O Gefings SenbeSirrins Gdm ol | = et wt Ferrmt i E
(1 (2] a7 =27 (= ] [ 1@ L ET— s

5] = = L =
| ‘Encoder Fasamieter |
m [abs Change Frmmater |
SR JET3™E ABC apl :
= LESd JUHEHE O SeaE TN =
iz i 7 il —_—> EP
: . o . g i e s i 1
| Trwwie vk mmbbie. [ —_—
e . s 1281 | [a]
o an [ty Y - | "[ Fals]
U31Z30%6 1 T
b [aL R B g {

E] Depending on the selected oscillator frequency, a different number of
print modes are available.

Oscillator frequency: 128 KHZ

Nozzle size: 50 pm

9 Printmodes available:

Frrvamic st [ T T —
st neght () Crisnatar
Ll;l.:@ Comr
' : GER e
sty E12 e The 9 print modes of the JET Rapid with the
, option Speed Plus
s . "&'?,':‘F""’E‘“;'.'."’fg’.-,_
o= -
T e
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7.1.2.3 Available print modes for the JET Rapid Wire / Rapid Wire PI
The following steps show how to get to the <Printstyle> tab in the <Job settings> dialog box.

e Select <Settings> in the menu of the job editor and then select the <Printstyle> tab.

T
W TemE  Seres ey Eaw Dl bz B Lot -'l-_“
) 1 [ = I 3 = 17T &% i P —
B B9 =) oK ol [ 1[0 LT T

& ). v T Qs Prw-mn
e
N . el
LEZNhEER Lic] 1
Ve JETS® ABL —w:'gpﬁmmmdmrmﬂm:

s e Y e =y
T R _'...-, —_— QR P L 38 v J¥a el
e ¥ whik ittt Y 125 | [

w0 L [ CW | s ) - | —r"_ ":"21_
U112 I0IE 1 x5
b [2E B B rd

|1] Depending on the selected oscillator frequency, a different number of print
modes are available.

Oscillator frequency: 128 KHZ

Nozzle size:
Rapid Wire 50 um
Rapid Wire PI: 60 ym

9 Printmodes available:

e —
Eiio b et L
RIS -
d 'JT:?';:GE*.E[ e
Ak —> The 9 print modes of the JET Rapid Wire /
.y | Moo Rapid Wire PI
T meeeas
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Appendix

7.2 JET Rapid Wire — Rapid Wire PI - JET Rapid with option Speed
Plus - Print head adjustments and exchange of print head-
parts

There are some significant differences between the JET3up and the printers of the JET Rapid series
regarding the print head adjustments and the exchange of some mechanical parts of the print head.

A

7.21

Attention

The following service documentation has three sections:

Adjustment of the ink jet for JET Rapid Wire, Rapid Wire Pl and JET Rapid with option
Speed Plus. For JET Rapid see chapter 7.3 JET Rapid - Print head adjustments and
exchange of print head- parts

e describes how the ink jet has to be positioned inside the gutter tube.
e The inspection and if applicable the adjustment of the ink jet position is only necessary if
there evident signs of a misadjustment like a contamination of the gutter with ink.

Adjustment of the drop production unit

e The adjustment of the drop production unit is necessary after a disassembled print head
was reassembled.

e This is not a standard procedure. You must not change the adjustment if the print
head was not disassembled.

Exchange of the oscillator

e describes the removal and the mounting of the oscillator unit.

Before using the JET Rapid printer or after any adjustments and service works
please check:

[ ] The free movement of the swivel mechanic
] The correct ink jet position inside the charging tunnel and the gutter tube

This is important in order to avoid the contamination of the print head.

Adjustment of the Ink jet position inside the gutter tube

JET Rapid Wire - JET Rapid Wire Pl — JET Rapid option Speed Plus
Required tools:

o Sixfold magnifier
o 2mm hex key
o T6x50 torx.

1.

Switch on the JET3up JET Rapid and wait while the system is bleeding.

oLl Gl N P ] Al Gl PR )
00 7or o 0@ 5.
® 00|~> © 00
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2. Touch the soft key <Hydraulic settings> (1) and change to the menu <Print head> (2). Turn off
the function <Ink-Flow-Sensor> (3).

kb anng LancoeTciom 1.-'__ i Fuorehioen |
£ - £ T
i oo Y et —...:ml...- E
e B
—iee ]
00 D2 [T, - TE S
ILIL56 X 1 [T F |t
O =7 & —
i = 1 — Softkey <Hydraulik settings>
= .@a 2 — Menu <Print head>
| e R0 - 3 — Button <Ink Flow Sensor>

3. Use the hex key to untighten the mounting screws of the cover. You do not have to remove the
screws.

Untighten the mounting screws. Remove the cover.

Do not remove them!
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4. Switch to the tab <Print head> (1) and touch the left arrow button in order to open the nozzle (2)
completely.

The wire print head with the nozzle opened

1 — Tab <Print head>
2 — Arrow Button for opening the nozzle

5.

Untighten the fixing screw A on the top side of the nozzle retainer (see picture below) only as far
as it is necessary to adjust the ink jet with the adjusting srews.

c Attention
Use the T6 torx only!

Unloose the fixing A screw using a T6 Fixing screw B

Attention

e The two adjusting screws 1 and 2 are only for the fine adjustment
If the drop production unit is completely misaligned, you must additionally

untighten the fixing screw B and perform a rough adjustment by moving the
complete drop production unit.

For a first rough adjustment or if the adjusting screws A and B are at the limits:

Untighten the fixing screws A and B

Adjust the ink jet by moving the drop production unit
Tighten screw B

Carry on with the fine adjustment using screw 1 and screw 2
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6. Use a 1,5 hex key for the two adjusting screws 1 and 2 of the nozzle retainer to adjust the ink jet.

Screw 2: Jet adjustment left /right Screw 1: Jet adjustment up/down

Attention

The adjusting screws have a lost motion. Changing the rotational direction during the
adjustment procedure will not have an immediate effect. Instead it takes some

turns of the screw until the jet moves.

Example:

Turn screw 2 clockwise to adjust the ink stream to the right side.

When you change to counter clockwise turns, it will take a few turns until the jet position
actually reacts.

The same is true for the up/down adjustment with screw 1.

You must not tighten the adjustment screws. Doing so could damage the thread!
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Attention

tube but the ink jet must not touch the gutter tube!

JET Rapid or the JET Rapid with the option Speed Plus is just

e ltis important to adjust the ink jet as close as possible to the edge of the gutter

e The pictures below show the JET Rapid Wire. The adjustment procedure for the

the same!

Correct adjustment

0%

Correct ink jet
position inside
the gutter tube.
The ink jet should
be as close as
possible

(ca. 90%) to the
outer edge of the
gutter tube.

The ink jet
position inside
the gutter tube
is too far in the
middle.

Incorrect adjustment x

99%

0%

The ink jet position inside
the gutter tube is

too near to

the outer edge of the
gutter tube.

This causes

ink- sediments

7. When finished, refasten the mounting screws and check the correct ink jet position

Attention

Use the T6 torx only!
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7.2.2 Adjustment of the drop production unit
JET Rapid Wire - JET Rapid Wire Pl — JET Rapid with option Speed Plus

Attention

e The following steps are only necessary after the entire drop production unit
was disassembled and reassembled e.g. after exchanging defective parts.

e The adjustment of the drop production unit is not a standard procedure.

o Do not carry out these steps for a standard ink jet adjustment!

After a complete disassembling and reassembling of the print head it may be necessary to align the
entire drop production unit with the charging tunnel and deflecting plates. After the ink jet adjustment
in the gutter tube you need to adjust the entire drop production unit in the charging tunnel and
deflecting plates. The ink jet has to pass in parallel to the inner edges of the charging tunnel.

To avoid parallax errors you need to point your perspective exactly vertically above the
charging tunnel.

Top view

1 The charging tunnel

2 The inner edge of the charging tunnel

Charging
electrode with @
charging /)
tunnel and > ¥
deflection 1 / L=
electrode
2
Ink jet

During the adjustment of the swivel mechanic in step 2 you should also check the ink
jet position (step 4).

1. To adjust the drop production unit you need to untighten the five mounting screws of the fixing
plate. Do not remove the screws. It should be possible to move the drop production unit.

5x mounting screws

2. Adjustment of the swivel mechanic. For the adjustment of the swivel mechanic, it is recommended
using a feeler gauge. The distance between the nozzle plate and the charging electrode has to be
0,1 mm *.

Information
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* The distance of 0,imm must also be checked and/or adjusted after:

- Exchange or removal of nozzle / sealing ring
- Exchange of removal retaining plate

Bring the print head in adjustment
position and switch OFF the ink jet.

Insert the 0,1 mm blade between the
drop production unit and the charging
electrode.

Attention

Take care that the nozzle is
not covered by the blade, so
that the ink stream is not
affected.

Optimal adjustment:

It should be easily possible to insert the
blade of the feeling gauge without
clearance. The swivel mechanic should
work without touching the block of the

charging electrode.

3. During the adjustment of the swivel mechanic, the ink jet has to be constantly checked.
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4. Check and adjust the ink stream position

e Switch on the Ink flow sensor by pushing the button <Ink flow sensor active> (1) again.
e Push the button <Jet Adjust> (2). The nozzle opens automatically to the

<Jet adjust position> (ca. 2100 -2300)
e Check the ink jet: The jet must be positioned at the inner edge of the charging tunnel:

Top view
1 The charging tunnel

2 Ink jet at the inner edge of the charging tunnel

1 — Button <Ink Flow Sensor active>
2 — Button <Jet Adjust>

e Now open the nozzle seal completely using the <arrow key> (1). Check the ink jet again:
Now the Ink stream must be in the middle of the charging tunnel and parallel to the
deflecting plates:

Fp e | Spacil Roncaer  Torke’ rsthem) | Top view
) —ica 1 The charging tunnel
L b
P — 2 Ink jet in the middle of the charging tunnel

— X7

bl
ﬁ It may happen that you have to re-adjust the drop production unit again after adjusting the ink
jet. Both procedures affect each other.
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5. After adjusting the ink jet and swivel mechanic, refasten the five mounting screws. Then recheck

the position of the ink jet.
6. Close the nozzle seal and mount the cover.

ﬁ Attention
Be careful not to damage any tubes or cables.

Reassemble the cover and fix the mounting screws

7. Open the nozzle seal again and control the Ink stream position again to finish the adjustment.
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7.2.3 Adjusting the distance between ink jet and ink drop voltage detector
JET Rapid Wire - JET Rapid Wire Pl — JET Rapid option Speed Plus

After a reassembling of the drop production unit, it may be necessary to adjust the distance between
the ink drop voltage detector and the ink jet.

A Attention

The following steps are only necessary after the entire drop production unit was disassembled
and reassembled e.g. after exchanging defective parts.

Do not carry out these steps for a standard ink jet adjustment!

Remove the head cover: Use the hex key to untighten the mounting screws of the cover. You do not
have to remove the screws.

Ink jet

Set screw: 0,9 mm hex Ink drop voltage detector 0,9mm hex key /
Art Nr. 55-008669K

The optimal distance between ink jet (illustrated as blue dotted line) and the surface of the ink drop
voltage detector is the half of the height H (2mm) of the charging tunnel =1 mm

Use the set screw to adjust the distance:

e turn the screw to the right @ increase the distance
e turn the screw to the left I decrease the distance.
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Charging tunnel Ink jet

Voltage
detector

D= Distance between ink jet and the surface of the ink drop voltage detector

Optimum:

D = ~ Half of the height H (1,8 mm) of the charging tunnel = 0,8 mm

Fix the inside cover again and put on the head cover

Attention

Be careful not to damage any tubes or cables!
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7.2.4 Exchange of the complete drop production body
JET Rapid Wire - JET Rapid Wire Pl — JET Rapid option Speed Plus

There are some significant differences between the JET3up and the JET Rapid
Wire/JET Rapid Wire PI/JJET Rapid with option Speed Plus regarding the exchange of
the drop production body.

Necessary tools:

Vario torque tool Art. Nr.: 55-004557 K
Torx T6 Art. Nr.: 55-006360 K
Special inlet for oscillator Art.-Nr.: 55-006012 S

Slotted screwdriver

Tweezers

Hex key 1,5mm

Hex key 2mm

Special tool for nozzle Art.-Nr.: E55-005548 S

Attention

Before starting the work open the nozzle to the position <Jet adjust>.

Only in this position it is possible to untighten the fixing screw of the nozzle retainer.

1. Open the hydraulic dialog box and select the tab <Print head> (1).
2. Push the buttons <Ink off> (2) and <Jet adjust> (3).
3. De-activate the button <Ink-Flow-Sensor active> (4)

Breg- vk OF Curen

[ T ——— B [ Bt O
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4. Remove head cover. Loose the retaining screws with a 2mm hex key around one turn and
remove the inner head cover.

.

5. Pull out the coax connector of the oscillator by using the tweezers. Remove the retaining screw of
the grounding cable. Keep this screw in save place.
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6. Remove the retainer of the drop production body:

Attention

It is important to remove screw 1 before screw 2.

Remove screw 1 Remove screw 2

Remove the old drop production body

Mount the new drop production body back on the adapter of the ground plate.

Mount screw 2 first, then screw 2.

0. Please note: Do not tighten the screws. First, the drop production body has to adjusted in a
correct position.

S>©e®eN

Mount the new drop production Mount screw 2 first. Mount screw 1
body back on the adapter of the
ground plate.

Page 52 of 61



Appendix

11. The drop production body has to be properly positioned. For this, there are notches on the drop
production body and the nozzle retainer on which the drop production body has to be mounted.

The notch on the drop production unit has to be positioned in
alignment with the notch on the nozzle retainer.

e When the position is correct, tighten screw 1 with a
torque of 0,4 Nm.
e Then hand-tighten screw 2.

Tighten the grounding cable back on the ground plate. Plug in the coax cable.

13. Finally adjust the ink jet: see chapter 7.2.1 Adjustment of the Ink jet position inside the gutter
tube
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7.3 JET Rapid: Print head adjustments and exchange of print

head- parts

7.3.1
JET Rapid

Required tools:

o Sixfold magnifier
o 2mm hex key
o T6x50 torx.

1. Switch on the JET Rapid and wait while the system is bleeding.

? e y
o 00O %o

Adjustment of the Ink jet position inside the gutter tube

A oy | Seviiailient B Ml
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2. Touch the soft key <Hydraulic settings> (1) and change to the menu <Print head> (2). Turn off

the function <Ink-Flow-Sensor> (3).
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1 — Softkey <Hydraulic settings>
2 — Menu <Print head>

3 — Button <Ink Flow Sensor>
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3. Use the hex key to untighten the mounting screws of the cover. You do not have to remove the
screws.

Untighten the mounting screws. Remove the cover.
Do not remove them!

4. Switch to the tab <Print head> (1) and touch the left arrow button in order to open the nozzle (2)

completely.
1
LG e
i e ::}
x HER
— 2
L " i
The Rapid print head with the nozzle
== opened
1 — Tab <Print head>
2 — Arrow Button for opening the nozzle

5. Untighten the right attachment screw (see picture below) of the nozzle retainer just so far that you
can adjust the retainer manually. For a better movability It may be necessary to untighten the
other screw as well.

Attention
Use the T6 torx only!

Untighten the right attachment screw.
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6. Adjust the ink jet just like in the sketch below. The sketch shows the view from nozzle to gutter.
The ink jet is adjusted by moving the oscillator body, which is connected, to the nozzle retainer.
See picture above. When the ink jet is in the correct position, fix the screws again.

Ink jet position in gutter tube

7. After the ink jet adjustment, it may be necessary to adjust the entire drop production unit in order
to make sure that the ink jet passes in parallel to the inner edges of the charging tunnel. To avoid
parallax faults you need to point your perspective exactly vertical to the charging tunnel.

inner edge of the charging tunnel

8. To adjust the drop production unit you need to untighten the five attachment screws of the fixing
plate just so far that you can move the unit manually. After adjusting the unit, fix the attachment
screws and check the position of the ink jet.

ipeAhl A @' T - 3
Ckwos.zom e

Serian Ne LJ-400 032

- -

Attachment screws
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9. Turn on the Ink flow sensor by pushing the button <Ink flow sensor> (1). Open the nozzle seal
complete by using the <arrow key> (2). The Ink stream must be in the middle of the charging
tunnel and parallel to the inner edges of the tunnel.

1 — Button <Ink Flow Sensor>

2 — Button <arrow>

e
& It may happen that you have to re-adjust the drop production unit again after adjusting the ink
jet. Both procedures affect each other.

10. Close the nozzle seal and fix the inside cover.

f Attention
Be careful not to damage any tubes or cables.

11. Open the nozzle seal again and check the ink jet position to finish the adjustment.
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7.3.2 JET Rapid: Exchange of the complete drop production body

Necessary tools:

Vario torque tool

Art. Nr

. 55-004557 K

Torx T6

Art. Nr

. 55-006360 K

Special inlet for oscillator
SK6

Art.-Nr

.. 55-006012 S

Slotted screwdriver

Tweezers

Hex key 1,5mm

Hex key 2mm

Special tool for nozzle SK6

Art.-Nr

.. E55-005548 S

1. Switch on JET Rapid and wait until bleeding is finished.
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2. Select <ServiceFunctions> (1) and open the dialog box <Hydraulic> (2).
3. Select tab <Printhead> (3) and push the buttons <Ink off> (4) and <Jet adjust> (5).
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2 — Menu <Hydraulic>

1 — Button <Hydraulic settings>

3 — Menu <Printhead> 4 — Button <Ink off>

5 — Button <Jet Adjust>
4. Remove the print head head cover. Untighten the retaining screws with a 2mm hex key by one
turn and remove the inner head cover.

5. Dismantle the nozzle. Please see the respective service documentation for details.
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6. Pull out the coax connector of the oscillator by using the tweezers. Screw out the retaining screw
of the grounding cable.

8. Push the drop production body slightly to the side and remove the oscillator with the special tool.
Clean the drop production body with solvent.

Page 60 of 61



Appendix

9. Plug in the new oscillator into the special tool and screw it into the drop production body. The
torque to tighten the oscillator is 0,16 Nm.

Q

—

10. Mount the drop production body back on the adapter of the ground plate. Torque to tighten the
retaining screws is 0,4 Nm. The drop production body must be positioned correctly. Use the
markings. There is a slot in the drop production body and also in the adapter. Both slots result in
one long slot when the drop production body is in the right position.

12. Mount the nozzle back in the drop production body. Please see the respective service
documentation for details.

13. Finally the ink stream must be adjusted. Therefor see chapter 7.3.1 Adjustment of the Ink jet
position inside the gutter tube
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