
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date national Publication Number
2August 2007 (02.08.2007) 2007/086052 A2

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
B41F 13/30 (2006 01) B41F 33/00 (2006 01) kind of national protection available): AE, AG, AL, AM,

AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
(21) International Application Number: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,

PCT/IL2007/000086 GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS,

JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
(22) International Filing Date: 23 January 2007 (23 0 1 2007) LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY,

MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
(25) Filing Language: English RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,

TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW
(26) Publication Language: English

(84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,

60/762,377 25 January 2006 (25 0 1 2006) U S GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,

ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(71) Applicant (for all designated States except US): AD- European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,

VANCED VISION TECHNOLOGY (AVT) LTD. FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
[IL/IL], 5 Hanagar Street, Industrial Zone B , Neve Nee RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

man, 45241 Hod Hasharon (IL) GN, GQ, GW, ML, MR, NE, SN, TD, TG)

(72) Inventor; and Published:
(75) Inventor/Applicant (for US only): NOY, Noam [IL/IL], — without international search report and to be republished

8B Savyon Street, Ramat Poleg, 44206 Natanya (IL) upon receipt of that report

(74) Agent: KORAKH, Eliav, Borochov, Korakh, Ehezri & For two letter codes and other abbreviations, refer to the "Guid
Co , P o Box 58100, Atidim Tower, 15th Floor, Kiryat ance Notes on Codes and Abbreviations" appearing at the begin
Atidim, 61580 Tel Aviv (IL) ning of each regular issue of the PCT Gazette

(54) Title: SYSTEM AND METHOD FOR SETTING UP A PRINTING PRESS

(57) Abstract: A system for setting up a pπ nting station, the pπ nting station including a plurality of printing rollers, the printing
rollers including at least one ink transferring roller and an impression roller, the system comprising a camera, an actuator interface
and a processor, the actuator interface being coupled with at least one actuator, the processor being coupled with the camera and
with the actuator interface, the actuator interface directing the at least one actuator to move at least one pπ nting roller of said the
printing press, the processor receiving an output from the camera, the processor determining at least one no print threshold respective
of the each adjacent pair of the pπ nting rollers, according to the output respective of the absence or presence of the representative
impression, in a setup pattern printing zone of the pπ nt material, the at least one no pπ nt threshold being defined as the minimal
distance between the rotation axes of the each adjacent pair of the printing rollers, at which no pπ nt liquid is transferred to the print
material



SYSTEM AND METHOD FOR SETTING UP A PRINTING PRESS

FIELD OF THE DISCLOSED TECHNIQUE

The disclosed technique relates to printing presses in general,

and to methods and systems for setting up a printing press, in particular.

BACKGROUND OF THE DISCLOSED TECHNIQUE

A color image is printed on a web substrate (e.g., paper) by

employing various methods, such as a flexographic printing method and a

rotogravure printing method. The flexographic printing method is

performed by employing a plate cylinder, an anylox roller and an

impression roller. The plate cylinder is located between the anylox roller

and the impression roller. The plate cylinder is in contact with the anylox

roller and with the impression roller. The web substrate is wound around

the impression roller. The plate cylinder includes a pattern of an image

which is to be printed on the web substrate. The anylox roller picks up ink

from an ink basin, as the anylox roller rotates, and the anylox roller

transfers the ink to the plate cylinder. The plate cylinder forms the image

on the web substrate, according to the pattern thereof. For printing a color

image on the web substrate, a printing press includes a flexographic

printing station respective of each color of a color gamut, located in

sequence, for example, one flexographic printing station for producing the

image in red, one for green, and one for blue. The outer surface of each of

the rollers is made of a resilient material, such as rubber, so that the

pressure there between can be adjusted, by varying the distance between

the rollers.

Prior to the print run, the printing press has to be set up (i.e.,

adjusted) in order to print the image on the web substrate, at an

acceptable quality level. Methods for setting up the printing press are

known in the art. In a manual method, the operator runs the printing press,



inspects the printed image, and adjusts the pressure between the rollers,

until the printed image is acceptable. In an automatic method, an

opto-electronic sensor senses an image of a printed contact strip on the

web substrate, and a controller adjusts the pressure between the rollers,

according to the width of the contact strip, and according to the output of

the opto-electronic sensor. In another automatic method, the controller

adjusts the pressure between the rollers, by comparing the contour of the

current image, with that of a desired image which is stored in a memory.

US Patent No. 6,634,297 B2 issued to Poetter et al., and entitled

"Device and Process for Setting the Printed Image in a Flexographic

Press", is directed to a system for setting up a printing job. The system

includes a printing roller, an engraved roller, a counter-impression roller,

an actuating device, a plurality of servo motors, a control and regulating

unit, an input device and an input unit, and a camera. The control and

regulating unit is connected to the input device, the input unit, the camera,

and to the actuating device. The actuating device is connected to the

servo motors. A first pair of servo motors is connected to each end of the

engraved roller. A second pair of servo motors is connected to each end of

the printing roller.

A paper web runs over the printing roller. The engraved roller is

provided with an inking unit. The printing roller is provided with a plurality

of blocks, to be printed on the paper web. The engraved roller picks up the

ink from the inking unit, and transfers the ink to the printing roller by

means of a contact there between. The printing roller transfers the ink to

the paper web, by means of contact with the counter-impression roller, and

in this manner, a pattern defined by the blocks of the printing roller, is

printed on the paper web.

The first pair of servo motors provides horizontal movement of

each end of the engraved roller. The second pair of servo motors provides

horizontal movement of each end of the printing roller. The actuating



device directs the servo motors to move each of the engraved roller and

the printing roller, either individually or together, towards or away from the

counter-impression roller. The desired contour which is to be printed on

the paper web is entered into the control and regulating unit, by means of

the input unit. The diameter of the printing roller and the thickness of the

blocks are entered into the control and regulating unit, by means of the

input device.

The camera scans the printed image and feeds the scanned

image to the control and regulating unit. The control and regulating unit

compares the scanned image with the desired contour, and directs the

actuating device to control the servo motors, and to move the engraved

roller and the printing roller to a position, which produces the qualitatively

best printed image. The values respective of this position are stored in a

storage of the control and regulating unit, so that the optimal setting can

be found again.

US Patent No. 6,166,366 issued to Lewis et al., and entitled

"System and Method for Monitoring and Controlling the Deposition of

Patten and Overall Material Coatings", is directed to a system for detecting

voids in a cold seal. The system includes a computer processor, a printing

cylinder, an anylox roller, an ink tank, a traversing mechanism, an

encoder, a display monitor and a touch screen. The traversing mechanism

includes a camera and a radiation source. The encoder is connected to

the anylox roller. The computer processor is connected to the encoder, the

camera, the radiation source, the display monitor and to the touch screen.

The anylox roller picks up the ink from the ink tank and transfers

the ink to a printing plate of the printing cylinder, in order to form the cold

seal on a web substrate. The traversing mechanism moves the camera

and the radiation source across the entire width of the web substrate. The

encoder provides the signal to the computer processor in order to trigger

the radiation source.



To set up the system, an operator positions the camera over the

web substrate, at a position of interest where the camera can

automatically view the coating on the web substrate, via the touch screen,

while viewing an image of the web substrate on the display monitor. When

the camera is positioned at the position of interest, the operator stores the

position of interest in the computer processor, as the coating defect

analysis position. The operator enters the maximum allowable coating void

warning size, via the touch screen, and enables the automatic void

detection. The computer processor determines whether there is a void

larger than the maximum allowable coating void warning size, by

employing a coating defect detection algorithm. In case the computer

processor detects such a void, the computer processor produces a

warning beacon, and directs the display monitor to display the void.

US Patent No. 5,448,949 issued to Bucher and entitled "Method

and Device for Adjusting a Contact Pressure Between Ink-Carrying

Cylinders of a Printing Machine", is directed to a system for setting up a

printing job. The system includes a plate cylinder, a plurality of form rollers,

a dampening roller, a connecting roller, a plurality of adjusting drives, a

plurality of position sensors, an angular position sensor, two

opto-electronic sensors and a control or regulating device. Each of the

adjusting drives is connected to a respective one of the position sensors.

The form rollers and the dampening roller are connected with

the respective adjusting drives. The angular position sensor is connected

with a rotational axis of the plate cylinder. A flexible printing form is

clamped to the plate cylinder. The position sensors, the angular position

sensor, and the two opto-electronic sensors are connected to the control

or regulating device.

The form rollers and the dampening roller are associated with

the plate cylinder. The connecting roller is located between the form roller

and the dampening roller. The two opto-electronic sensors are aimed at



the surface of the flexible printing form, at the outer periphery of the plate

cylinder, along a peripheral line. The adjusting drives provide engagement

and disengagement of the form rollers and the dampening roller from the

plate cylinder.

When the form rollers and the dampening roller are engaged

with the plate cylinder, and when the plate cylinder is stationary, the form

rollers and the dampening roller are inked, and a contact strip is formed on

the surface of the printing form. When the plate cylinder rotates, the two

opto-electronic sensors sense the contact strip. The control or regulating

device determines the association between an output of the two

opto-electronic sensors, and the form rollers and the dampening roller.

The control or regulating device determines the width of the contact strip,

according to outputs of the angular position sensor and the two

opto-electronic sensors. The control or regulating device directs the

adjusting drives to move the form roller and the dampening roller,

according to the width of the contact strip, in order to adjust the contact

pressure between each one of the form rollers and the dampening roller

on one hand, and the plate cylinder on the other.

US Patent No. 5,841 ,955 issued to Wang and entitled "Control

System For a Printing Press", is directed to a system for adjusting various

parameters of a printing press, in real-time, by comparing the variation of

ink distribution for each of the cyan, magenta, yellow and black colors, in a

current copy, with those in a reference copy. The system includes a digital

computer, a first video camera, a second video camera, a pair of lights,

and a support. The first video camera and the second video camera are

connected with the digital computer. The first video camera detects

attributes of ink from a sheet of paper, in the visible region of the

electromagnetic spectrum. The second video camera detects attributes of

the ink from the sheet of paper, in the infrared region of the

electromagnetic spectrum.



The pair of lights is located above the support. The first video

camera and the second video camera are located above the support, such

that each of the first video camera and the second video camera can

capture an image on the sheet of paper, which is placed on the support.

The reference copy is placed on the support and each of the first video

camera and the second video camera, captures a reference image

respective of the reference copy. The digital computer stores the

information respective of the reference image in a memory thereof. The

current copy is placed on the support and each of the first video camera

and the second video camera captures a current image respective of the

current copy. The digital computer stores the information respective of the

current image in the memory.

The digital computer converts the red, green, blue and infrared

images captured by the first video camera and the second video camera,

into four separated cyan, magenta, yellow, and black images, which

represent the amount of ink present on the current copy, by employing an

ink separation process. The digital computer performs the same ink

separation process with respect to the reference copy. The digital

computer detects the variation of ink distribution for each of the cyan,

magenta, yellow and black inks, by comparing the current image with the

reference image. The digital computer adjusts various ink parameters,

such as ink feed rate and ink water balance, by analyzing the

characteristic of the ink distribution variation.

UK Patent Application GB 2340075 A to Peer Dilling and entitled

"Image-Data-Oriented Printing Machine and Method" is directed to a

method for adjusting the printing parameters of a printing machine

dynamically during the production run, and statistically prior to the

production run. The printing machine includes an ink applicator roll, a plate

cylinder, a transfer cylinder, an impression cylinder, a printing material, a

plurality of actuators, a plurality of sensors, a doctor, and a computer.



The actuators and the sensors are connected to the computer.

The doctor rests on the ink applicator roll. The ink applicator roll is in

contact with the plate cylinder. The plate cylinder is in contact with the

transfer cylinder. The transfer cylinder is in contact between the

impression cylinder and the plate cylinder. The printing material passes

between the transfer cylinder and the impression cylinder.

The computer includes an expert system. The ink applicator roll

inks the plate cylinder which provides the printing material with an image,

via the transfer cylinder. The sensors are of different types, such as

rotational speed sensor, temperature sensor, layer thickness sensor,

optical density sensor, and surface roughness sensor. The computer

directs each actuator to vary the distance between the respective roller,

according to a feedback from the respective sensor, and according to a

quality strategy, such as homogeneity of the image, the contrast, the hue,

the saturation, and the lightness of the image.



SUMMARY OF THE PRESENT DISCLOSED TECHNIQUE

It is an object of the disclosed technique to provide a novel

method and system for setting up a printing press. In accordance with the

disclosed technique, there is thus provided a system for setting up a

printing station. The printing station includes a plurality of printing rollers.

The printing rollers include at least one ink transferring roller and an

impression roller. The system comprises a camera, an actuator interface

and a processor. The actuator interface is coupled with at least one

actuator. The processor is coupled with the camera and with the actuator

interface. The actuator interface directs the at least one actuator to move

the at least one printing roller of said the printing press. The processor

receives an output from the camera. The processor further determines at

least one no-print threshold respective of the each adjacent pair of the

printing rollers. The processor determines this no-print threshold

according to the output respective of the absence or presence of the

representative impression, in a setup pattern printing zone of the print

material. The at least one no-print threshold is defined as the minimal

distance between the rotation axes of the each adjacent pair of the printing

rollers, at which no print liquid is transferred to the print material.

In accordance with another aspect of the disclosed technique,

there is thus provided a system for setting up a printing press. The

printing press includes at least one printing station. The at least one

printing station includes a plurality of printing rollers. The printing rollers

includes at least one ink transferring roller and an impression roller. The

system comprises a camera, an actuator interface and a processor. The

actuator interface is coupled with at least one actuator. The processor is

coupled with the camera and with the actuator interface. The actuator

interface directs the at least one actuator to move the at least one printing

roller of said the printing press. The processor receives an output from the

camera. The processor further determines at least one no-print threshold



respective of the each adjacent pair of the printing rollers. The processor

determines this no-print threshold according to the output respective of the

absence or presence of the representative impression, in a setup pattern

printing zone of the print material. The at least one no-print threshold is

defined as the minimal distance between the rotation axes of the each

adjacent pair of the printing rollers, at which no print liquid is transferred to

the print material.

In accordance with a further aspect of the disclosed technique

there is thus provided a method for setting up a printing press. The

printing press includes at least one printing station. The method

comprising the procedures of attempting to print a setup pattern in a setup

pattern printing zone of a print material of said printing press and

determining a no-print threshold for at least one pair of adjacent printing

rollers for each of said at least one printing station. The setup pattern

printing zone includes at least one representative impression. Each of

said at least one representative impression is associated with a respective

one of said at least one printing station. The no-print threshold is

determined by varying the distance between the rotation axes of said at

least one pair of adjacent printing rollers, and by detecting the presence or

absence of print liquid in said setup pattern printing zone. The presence

or absence of print liquid is determined at different values of said distance.

The no-print threshold is defined as the minimal distance between said

rotation axes, at which no print liquid is transferred to said print material.



BRIEF DESCRIPTION OF THE DRAWINGS

The disclosed technique will be understood and appreciated

more fully from the following detailed description taken in conjunction with

the drawings in which:

Figure 1 is a schematic illustration of a system for setting up a

printing press constructed and operative in accordance with an

embodiment of the disclosed technique;

Figure 2 is a schematic illustration of a characteristic curve

respective of the printing press of Figure 1, defining the amount of ink

transferred to a substrate, as a function of the distance between rotation

axes of a pair of adjacent rollers of the printing press;

Figure 3 , is a schematic illustration of a system for setting up a

printing press, constructed and operative in accordance with another

embodiment of the disclosed technique;

Figure 4A is a schematic illustration of a system for setting up a

printing press, constructed and operative in accordance with a further

embodiment of the disclosed technique;

Figure 4B is a schematic illustration of a top view of the

substrate of the printing press of the system of Figure 4A; and

Figure 5 , is a schematic illustration of a method for operating the

system of Figure 4A, operative in accordance with another embodiment of

the disclosed technique.



DETAILED DESCRIPTION OF THE EMBODIMENTS

The disclosed technique overcomes the disadvantages of the

prior art by moving the rollers apart until no ink is transferred to the rollers

and in turn to the print material, and moving the rollers back towards one

another, from this no-print point, according to the printing parameters, to

set up the printing press. For this purpose, each printing station prints a

representative impression, respective of that printing station, on a

substrate, thereby forming a setup pattern. The setup pattern is located in

a setup pattern printing zone of the substrate. An image detector detects

all the representative impressions in this setup pattern, all at once. A

processor determines the amount by which every pair of adjacent rollers of

each printing station have to be moved relative to one another, until the

image detector indicates that no print liquid is transferred to the print

material.

Each printing station includes a plurality of printing rollers. The

term "ink transferring roller" herein below, refers to a roller of a printing

station of a printing press, which includes at least one such roller, and an

impression roller. The ink transferring roller transfers ink to another

adjacent roller of the printing station. Hence, a first ink transferring roller

(i.e., anylox roller) transfers ink from an ink tank to a second adjacent

roller, and the last ink transferring roller transfers the ink from the

previously adjacent roller, to the impression roller, on which a substrate is

located, thereby printing an image on the substrate. The term "print liquid"

herein below, refers to a liquid which each printing station applies to the

substrate. The print liquid can be an ink, an adhesive, a lacquer, and the

like. Hence, the term "print liquid transferring roller" herein below, refers to

a roller among the printing rollers, which transfers the print liquid from one

roller to an adjacent roller.

Reference is now made to Figures 1 and 2 . Figure 1 is a

schematic illustration of a system for setting up a printing press, generally



referenced 100, constructed and operative in accordance with an

embodiment of the disclosed technique. Figure 2 is a schematic illustration

of a characteristic curve generally referenced 160, respective of the

printing press of Figure 1, defining the amount of ink transferred to a

substrate, as a function of the distance between rotation axes of a pair of

adjacent rollers of the printing press.

With reference to Figure 1, system 100 includes a processor

102, a camera 104 and an actuator interface 106. Processor 102 is

coupled with camera 104 and with actuator interface 106. Camera 104 is a

device which can detect the presence and absence of an impression

which is printed on a substrate (e.g., paper web), by a printing press on a

substrate. Camera 104 can detect the presence of impressions having

different characteristics (e.g., color, shape, relative location within the

setup pattern). Accordingly, camera 104 can be a black and white gray

level camera or a color camera. Camera 104 can be in the form of a linear

charge-coupled device (CCD), CCD array, and the like. The CCD can be

made of a semiconductor, such as silicon, complementary metal-oxide

semiconductor (CMOS), and the like. Alternatively, camera 104 can be

replaced by a spectrophotometer. Camera 104 can operate for example,

according to the red-green-blue (RGB) color gamut, cyan-magenta-yellow

(CMY) color gamut, and the like. System 100 can include one or more

cameras (not shown) in addition to camera 104.

Actuator interface 106 is coupled with a first set of actuators 108

of a first roller 110 , and with a second set of actuators 112 of a second

roller 114. Actuator interface 106 can be in the form of a digital to analog

converter (ADC), which converts a digital output of processor 102 to an

analog output, in order to actuate each of the first set of actuators 108 and

the second set of actuators 112. Each of actuators 108 and 112 can be a

rotary electric motor, a linear electric motor, piezoelectric actuator,

hydraulic actuator, pneumatic actuator, bimetallic actuator, and the like.



Each of actuators 108 and 112 can include a power transmission (not

shown), such as gears, pulleys, timing belts, and the like. First roller 110

(i.e., anylox roller) is in rolling contact with second roller 114 (i.e., plate

cylinder). Second roller 114 is in rolling contact with an impression roller

116. A substrate 118 (i.e., print material) is located between second roller

114 and impression roller 116. Substrate 118 can be in the form of a web

(e.g., paper) which unwinds from impression roller 116 to be rolled around

a take-up cylinder (not shown).

Second roller 114 includes an image impression (e.g., a series

of protrusions, a series of depressions) of an image (not shown) which is

to be printed on substrate 118. First roller 110 picks up ink (i.e., print

liquid) from an ink tank 120, and transfers the ink to second roller 114, as

first roller 110 and second roller 114 rotate relative to one another. Second

roller 114 transfers the ink to substrate 118 , thereby printing the image on

substrate 118 . The first set of actuators 108, the second set of actuators

112, first roller 110 , second roller 114, impression roller 116, substrate 118

and ink tank 120, together form a printing station 136.

Each of first roller 110 and impression roller 116 is made of a

rigid material, such as metal, ceramic, and the like. An outer surface of

second roller 114 is made of an elastic material, such as photopolymer, an

elastomeric polymer (e.g., natural rubber, synthetic rubber), and the like. A

rotation axis 122 of first roller 110 can move in directions designated by

arrows 124 and 126. A rotation axis 128 of second roller 114 can move in

directions 124 and 126. Each of rotation axes 122 and 128 can move in

directions 124 and 126, while one end thereof remains substantially

stationary. Alternatively, each of rotation axes 122 and 128 can move in

directions 124 and 126, while both ends thereof move simultaneously by

substantially the same amount. A rotation axis 130 of impression roller 116

is substantially stationary.



The first set of actuators 108 and the second set of actuators

112 move rotation axes 122 and 128, respectively, in directions 124 and

126, thereby varying the distance between rotation axes 122 and 128, and

varying the contact pressure between first roller 110 and second roller

114. Movement of rotation axis 128 relative to rotation axis 130, causes

the contact pressure between second roller 114 and impression roller 116

to change.

Camera 104 is located above substrate 118. When the contact

pressure between first roller 110 and second roller 114, and between

second roller 114 and impression roller 116 is minimal, second roller 114

prints one or more representative impressions 132 respective of the color

of the ink in ink tank 120, in a setup pattern printing zone 134 of substrate

118 . Setup pattern printing zone 134 is located at a predetermined

location on substrate 118, for example at a margin thereof. Camera 104

detects the presence of representative impressions 132, in setup pattern

printing zone 134, and processor 102 determines that representative

impressions 132 are present at this setting of actuators 108 and 112,

according to an output of camera 104.

With reference to Figure 2 , when the distance between rotation

axes 122 and 128 is equal to dm mmga , second roller 114 and impression

roller 116 transfer the ink to substrate 118, and camera 104 detects the

presence of representative impressions 132 in setup pattern printing zone

134. Processor 102 directs actuators 108 to move rotation axis 122 in

direction 124 (i.e., away from rotation axis 128). At this point the distance

between rotation axes 122 and 128 is d
no

_pιm , where no ink is transferred

to substrate 118. At this point, the contact pressure between first roller

110 and second roller 114 is minimal (e.g., zero). Processor 102

associates the distance d
no
_pιmt

between rotation axes 122 and 128 (i.e., a



minimal distance), with a no-print threshold T1 respective of the pair of first

roller 110 and second roller 114.

It is noted that processor 102 can search for the no-print

threshold T1 in a recursive manner, by directing actuators 108 to move

rotation axes 122 and 128 back and forth away and towards one another

to distances greater than, less than, or equal to dlw_prial , respectively, until

processor 102 determines that representative impressions 132 are absent

from setup pattern printing zone 134. It is further noted that processor 102

can determine no-print threshold T1 by directing actuators 108 to initially

set the distance between rotation axes 122 and 128, at a distance greater

than dm_print , for example at d
ma

, where representative impressions 132

are not printed. Alternatively, processor 102 can determine no-print

threshold T1 by directing actuators 108 to initially set the distance between

rotation axes 122 and 128, at any distance less than dm_prini .

Processor 102 can search for the no-print threshold, dι _pι,mt
,

according to methods known in the art. Searching for d
no

_priαt is similar to

searching a value in a sorted list. Such methods are, for example, a

binary search, linear search, and the like. In these types of searches, the

distance between the rollers is equivalent to the index (i.e., the numbered

place of a value) of the values in the list. The binary search begins by

dividing the sorted list into two parts, at the median index. When

processor 102 detects a representative impression, respective of a

printing station, printed on the print material, then, processor 102

disregards the part of the list with indices (i.e., distances) smaller than the

median distance. When processor 102 does not detect a representative

impression, respective of a printing station, printed on the print material,

then, processor 102 disregards the part of the list with indices (i.e.,

distance) larger than the median distance. Processor 102 repeats the



above process with the half list that was not disregarded, and treats this

half list as a new sorted list.

Processor 102 directs actuators 108 to move rotation axis 122

back toward rotation axis 128 to ensure that representative impressions

132 are printed on substrate 118. At this point, the distance between

rotation axes 128 and 130 is minimal, second roller 114 and impression

roller 116 transfer the ink from ink tank 120 to substrate 118, and camera

104 detects the presence of representative impressions 132 which second

roller 114 prints in setup pattern printing zone 134 of substrate 118.

Processor 102 determines a no-print threshold T2 respective of the pair of

second roller 114 and impression roller 116, similar to the way processor

determines the no-print threshold T1 respective of the pair of first roller 110

and second roller 114, as described herein above.

In order to setup printing station 136, a user (not shown) enters

one or more printing parameters to processor 102, via a user interface (not

shown), coupled with the processor. Processor 102 directs actuators 108

and 112 to move rotation axes 122 and 128, respectively (i.e., set the

distances between rotation axes 122 and 128), according to the printing

parameters, relative to the no-print thresholds Tx and T2, respectively.

Processor 102 directs actuators 108 and 112 to set the distances between

rotation axes 122 and 128, at a working distance d
work

(i.e., the distance

between rotation axes 122 and 128 at which printing station 136 prints the

respective printing job thereof), determined from the entered printing

parameters. The printing parameters can be the material of the outer

surface of each of first roller 110, of second roller 114, and of impression

roller 116, the thickness of the material of the outer surface of second

roller 114, the roughness and hardness of the material of the outer surface

of first roller 110 , physical properties of the ink in an ink tank 120 (e.g.,

viscosity, temperature, color), the type of substrate 118 (e.g., paper

weight), speed of travel of substrate 118 , and the like.



Processor 102 can direct actuators 108 and 112 to set the

distances between rotation axes 122 and 128, according to the printing

parameters, for example, by employing a look-up table, an algorithm, and

the like. Printing station 136 is a flexographic printing station. However, it

is noted that the disclosed technique applies to other types of printing

presses, such as gravure, offset, and the like.

Reference is now made to Figure 3 , which is a schematic

illustration of a system for setting up a printing press, generally referenced

180, constructed and operative in accordance with another embodiment of

the disclosed technique. System 180 includes a processor 182, a camera

184 and an actuator interface 186. Processor 182 is coupled with camera

184 and with actuator interface 186. Actuator interface 186 is coupled with

a first set of actuators 188 of a first roller 190, a second set of actuators

192 of a second roller 194, and with a third set of actuators 196 of a third

roller 198. First roller 190 is in rolling contact with second roller 194.

Second roller 194 is in rolling contact with third roller 198. Third roller 198

is in rolling contact with a plate cylinder 200. A substrate 202 is located

between third roller 198 and plate cylinder 200. Third roller 198 includes

an image impression of an image (not shown), which is to be printed on

substrate 202.

First roller 190 picks up ink from an ink tank 204 and transfers

the ink to third roller 198, through second roller 194. Third roller 198

transfers the ink to substrate 202, thereby printing the image on substrate

202. First set of actuators 188, second set of actuators 192, third set of

5 actuators 196, first roller 190, second roller 194, third roller 198, plate

cylinder 200, substrate 202 and ink tank 204, together form a printing

press 206. The printing press can include a plurality of rollers in addition to

those illustrated in Figure 3 .

A rotation axis 208 of first roller 190 can move in directions

o designated by arrows 2 10 and 212. A rotation axis 214 of second roller



194 can move in directions 210 and 212. A rotation axis 216 of third roller

198 can move in directions 210 and 212. Each of rotation axes 208, 214,

and 216 can move in directions 210 and 212, while one end thereof

remains substantially stationary. Alternatively, each of rotation axes 208,

214 and 216 can move in directions 2 10 and 212, while both ends thereof

move simultaneously by substantially the same amount. A rotation axis

218 of plate cylinder 200 is substantially stationary.

Camera 184 is located above substrate 202. When the contact

pressure between first roller 190 and second roller 194, between second

roller 194 and third roller 198, and between third roller 198 and plate

cylinder 200 is minimal, third roller 198 prints one or more representative

impressions 218 respective of the color of the ink in ink tank 204, in a

setup pattern printing zone 220 of substrate 202. Setup pattern printing

zone 220 is located at a predetermined location on substrate 202, for

example at a margin thereof. Camera 184 detects the presence of

representative impressions 2 18 , in setup pattern printing zone 220, and

processor 182 determines that representative impressions 2 18 are present

at this setting of actuators 188, 192 and 196, according to an output of

camera 184.

Processor 182 determines a no-print threshold T3 respective of

the adjacent pair of first roller 190 and second roller 194, similar to the

manner processor 102 (Figure 1) , determines no-print threshold T1

respective of the adjacent pair of first roller 110 and second roller 114, as

described herein above. In a similar manner, processor 182 determines a

no-print threshold T4 respective of the adjacent pair of second roller 194

and third roller 198, and a no-print threshold T5 respective of the adjacent

pair of third roller 198 and plate cylinder 200.

Before determining no-print threshold T , processor 182 directs

actuators 188 to set rotation axes 208 and 214 at a distance which



ensures that representative impressions 218 are printed on substrate 202.

Before determining no-print threshold T , processor 182 directs actuators

192 to set rotation axes 214 and 216 at a distance which ensures that

representative impressions 2 18 are printed on substrate 202. Before

determining no-print threshold T5 , processor 182 directs actuators 196 to

set rotation axes 2 16 and 2 18 at a distance which ensures that

representative impressions 2 18 are printed on substrate 202. Hence,

before determining the no-print threshold for a selected pair of rollers,

processor 182 directs the respective actuators to set all the other rollers to

a distance, such that the probability that representative impressions 2 18

are printed on substrate 202 is equal to one.

In order to setup printing press 206, the user enters one or more

printing parameters to processor 182. Processor 182 directs actuators

188, 192 and 196 to move rotation axes 208, 214 and 216, respectively,

according to the printing parameters, relative to the no-print thresholds T3 ,

T4 , and T5 , respectively.

Reference is now made to Figures 4A and 4B. Figure 4A is a

schematic illustration of a system for setting up a printing press, generally

referenced 240, constructed and operative in accordance with a further

embodiment of the disclosed technique. Figure 4B is a schematic

illustration of a top view (view I ) of the substrate of the printing press of the

system of Figure 4A.

System 240 includes a processor 242, a camera 244 and an

actuator interface 246. Processor 242 is coupled with camera 244 and with

actuator interface 246. Actuator interface 246 is coupled with respective

actuators (not shown) of rollers (not shown) of a plurality of printing

stations 248i, 2482, 2483, and 248N. Each of printing stations 248
1

2482,

2483, and 248N is similar to printing station 206 (Figure 3). Each of printing

stations 248 2482, 2483, and 248N can be of a different type, for example,



flexographic, gravure, offset, and the like. A substrate 250 passes through

a plurality of rollers of each of printing stations 248 2482, 2483, and 248 N

in sequence, in a direction designated by an arrow 252. Printing stations

248i, 2482, 2483, and 248 N together with substrate 250 constitute a

printing press 254.

Camera 244 observes a setup pattern printing zone 256 (Figure

4B) on substrate 250. Setup printing pattern printing zone 256 is located at

a predetermined location on substrate 250, for example at a margin

thereof. Each of printing stations 248-ι, 2482, 2483, and 248 N prints a

representative impression respective of the printing color thereof, within

setup pattern printing zone 256. For example, printing station 24S1 prints a

representative impression 25S1 in cyan, printing station 2482 prints

representative impression 2582 in yellow, printing station 2483 prints

representative impression 258 3 in magenta, and printing station 248 N

prints representative impression 258 N in gold. In this case, camera 244 is

a color camera, which identifies representative impressions 258-j, 2582,

2583, and 258N, and determines the presence and absence thereof,

according to the respective color thereof, irrespective of the shape thereof,

or the location thereof within setup pattern printing zone 256.

Alternatively, each of printing stations 248i, 2482, 2483, and 248 N

can print representative impressions 258-ι, 2582, 2583, and 258 N,

respectively, in the respective colors, but in different shapes. In this case,

camera 244 can be a black and white gray level camera, which identifies

each of representative impressions 258-], 2582, 2583, and 258 N, and the

presence and absence thereof, according to the respective shapes

thereof. It is noted that in this case, it is not imperative for each of printing

stations 248-1, 2482, 2483, and 248 N to print representative impressions

25S1, 2582, 2583, and 258N, respectively, at predetermined locations within

setup pattern printing zone 256. It is further noted that if each of printing

stations 248 2482l 2483, and 248N prints representative impressions



258-1, 2582, 2583, and 258N, respectively, in substantially the same color, a

black and white gray level camera is still capable to identify representative

impressions 258i, 2582, 2583, and 258N respectively, and determine the

presence and absence thereof, according to the respective shape alone,

and irrespective of color or the predetermined locations.

Further alternatively, each of printing stations 248-ι, 2482, 2483,

and 248N can print representative impressions 25S1, 2582, 2583, and 258N,

respectively, at predetermined locations within setup pattern printing zone

256. Similarly, in this case, camera 244 can be a black and white gray

level camera which can identify representative impressions 258 2582,

2583, and 258 N, respectively, and determine the presence and absence

thereof, according to the predetermined locations thereof, and irrespective

of either the shape or the color thereof.

While observing setup pattern printing zone 256, camera 244

associates representative impressions 258-ι, 2582, 2583, and 258N, with

printing stations 248-ι, 2482, 2483, and 248N, respectively, according to the

respective characteristic of representative impressions 258-ι, 2582 2583,

and 258N (e.g., color, shape, location). Camera 244 detects the presence

of each of representative impressions 258-1, 2582, 2583, and 258N all at

once, and produces a respective output. Processor 242 determines the

no-print thresholds for each pair of adjacent rollers of each of printing

stations 248- , 2482, 2483, and 248N, as described herein above in

connection with Figure 1.

In order to setup printing press 254, the user enters one or more

printing parameters to processor 242. Processor 242 directs the

respective actuators of the rollers of printing stations 248-ι, 248
2 >

2483, and

248N, to adjust the distance between each pair of adjacent rollers in each

of printing stations 248-ι, 2482, 2483, and 248N, relative to the respective

no-print thresholds, and according to the printing parameters. It is noted

that due to the fact that camera 244 detects representative impressions



258-1, 2582, 2583, and 258N, all at once, the setup process is considerably

shorter, compared to the case where each printing station prints a

respective representative impression, in a separate trial run, and the

camera detects each representative impression in a separate trial run.

Reference is now made to Figure 5 , which is a schematic

illustration of a method for operating the system of Figure 4A, operative in

accordance with another embodiment of the disclosed technique. In

procedure 280, an attempt is made to print a setup pattern in a setup

pattern printing zone of a print material, the setup pattern including at least

one representative impression respective of at least one color.

With reference to Figure 4A, printing press 254 attempts to print

representative impressions 258i, 2582, 2583, and 258N, within setup

pattern printing zone 256 of substrate 250. In case processor 102 (Figure

1) initially directs actuators 108 to set the distance between rotation axes

122 and 128 to a distance equal to or greater than dno_priBt (Figure 2), for

example d
m

, no representative impression is printed on substrate 118 in

procedure 280. In case processor 102 initially directs actuators 108 to set

the distance between rotation axes 122 and 128 to a distance less than

d
no

_print , representative impressions 132 are printed on substrate 118 in

procedure 280.

In procedure 282, a no-print threshold is determined for each of

the colors, by detecting when no print liquid is transferred from the

impression roller to the setup pattern printing zone. With reference to

Figures 1 and 2 , processor 102 determines no-print threshold T1, by

directing actuators 108 to vary the distance between rotation axes 122 and

128 (procedure 284), until second roller 114 and impression roller 116

transfer no ink from ink tank 120 to substrate 118 .

In procedure 286, at least one printing parameter is received.

With reference to Figure 1, processor 102 receives one or more printing



parameters, respective of printing station 136, from a user, via the user

interface.

In procedure 288, the distance between the pair of adjacent print

liquid transferring rollers is adjusted, relative to the respective no-print

threshold, according to the received printing parameter. With reference to

Figures 1 and 2, processor 102 directs actuators 108 to adjust the

distance between rotation axes 122 and 128 at a working distance d
work

,

relative to no-print threshold Tx, and according to the printing parameters,

which processor 102 receives from the user.

It will be appreciated by persons skilled in the art that the

disclosed technique is not limited to what has been particularly shown and

described hereinabove. Rather the scope of the disclosed technique is

defined only by the claims, which follow.



CLAIMS

1. A system for setting up a printing station, the printing station including

a plurality of printing rollers, the printing rollers including at least one

ink transferring roller and an impression roller, the system comprising:

a camera for detecting the presence or absence of a

representative impression printed on a print material, said

representative impression being printed on said print material by

transferring a print liquid from an ink tank to said print material,

through said printing rollers;

an actuator interface, coupled with at least one actuator, for

directing said at least one actuator to move at least one printing roller

of said printing station, to change the distance between rotation axes

of each adjacent pair of said printing rollers; and

a processor coupled with said camera and with said actuator

interface, for receiving an output from said camera, said processor

determining at least one no-print threshold respective of said each

adjacent pair of said printing rollers, according to said output

respective of the absence or presence of said representative

impression, in a setup pattern printing zone of said print material, said

at least one no-print threshold being defined as the minimal distance

between said rotation axes of said each adjacent pair of said printing

rollers, at which no print liquid is transferred to said print material.

2 . The system according to claim 1, wherein said processor further

determines a respective working distance between said rotation axes

of said each adjacent pair of said printing rollers, according to at least

one printing parameter respective of said printing station, relative to

said respective at least one no-print threshold.



3. The system according to claim 2 , wherein said at least one printing

parameter is selected from the list consisting of:

material of an outer surface of said at least one printing roller;

thickness of said material;

roughness of said material;

hardness of said material;

physical properties of said print liquid;

type of said print material;

speed of travel of said print material;

ambient temperature; and

ambient humidity.

4 . The system according to claim 2 , wherein said processor directs said

at least one actuator via said actuator interface, to move a respective

one of said printing rollers, according to said respective working

distance.

5 . The system according to claim 1, further comprising a user interface

coupled with said processor, said user interface receiving data

respective of at least one printing parameter of said printing station.

6 . The system according to claim 1, wherein said camera is a black and

white gray level camera.

7 . The system according to claim 1, wherein said camera is a color

camera.

8 . The system according to claim 1, wherein said camera is replaced by

a spectrophotometer.



9. The system according to claim 1, wherein said printing station is

selected from the list consisting of:

flexographic;

gravure; and

offset.

10 . The system according to claim 1, wherein said at least one actuator

moves both ends of a respective one of said printing rollers, by

substantially the same amount.

11. The system according to claim 1, wherein said at least one actuator

moves the two ends of a respective one of said printing rollers, by

different amounts.

12. The system according to claim 1, wherein said print liquid is selected

from the list consisting of:

ink;

adhesive; and

lacquer.

13 . A system for setting up a printing press, the printing press including at

least one printing station, the at least one printing station including a

plurality of printing rollers, the printing rollers including at least one ink

transferring roller and an impression roller, the system comprising:

at least one camera for detecting the presence or absence of at

least one representative impression on said print material, said at

least one representative impression being respective of a respective

one of said at least one printing station, said at least one respective

representative impression being printed on said print material by



transferring a print liquid from said at least one ink tank to said print

material, through said printing rollers;

an actuator interface, coupled with at least one actuator, for

directing said at least one actuator to move at least one printing roller

of said printing station, to change the distance between rotation axes

of each adjacent pair of said printing rollers; and

a processor coupled with said at least one camera and with said

actuator interface, for receiving an output from said at least one

camera, said processor determining at least one no-print threshold

respective of said each adjacent pair of said printing rollers,

according to said output respective of the absence or presence of

said at least one respective representative impression, in a setup

pattern printing zone of said print material, said at least one

respective no-print threshold being defined as the minimal distance

between said rotation axes of at least a respective one of said each

adjacent pair of said printing rollers, at which no print liquid is

transferred to said print material.

14. The system according to claim 13 , wherein each of said at least one

representation impression has a different characteristic.

15 . The system according to claim 13 , wherein each of said at least one

representative impression is in a different color.

16. The system according to claim 13 , wherein each of said at least one

representative impression is associated with a predetermined location

within said setup pattern printing zone.

17 . Method for setting up a printing press, the printing press including at

least one printing station, the method comprising the procedures of:



attempting to print a setup pattern in a setup pattern printing

zone of a print material of said printing press, said setup pattern

printing zone including at least one representative impression, each

of said at least one representative impression being associated with a

respective one of said at least one printing station; and

for each of said at least one printing station, determining a

no-print threshold for at least one pair of adjacent printing rollers, by

varying the distance between the rotation axes of said at least one

pair of adjacent printing rollers, and by detecting the presence or

absence of print liquid in said setup pattern printing zone, at different

values of said distance, said no-print threshold being defined as the

minimal distance between said rotation axes, at which no print liquid

is transferred to said print material.

18 . The method according to claim 17 , further comprising a procedure of

determining a working distance between said rotation axes,

respective of said rotation axes, according to said no-print threshold

and at least one printing parameter.

19. The method according to claim 18 , wherein said working distance is

defined as the distance between said rotation axes at which said

printing station prints a respective printing job.

20. The method according to claim 19 , wherein said working distance

respective of said respective printing job, is invariant relative to said

no-print threshold.

2 1. The method according to claim 18 , further comprising a procedure of

adjusting said distance between said rotation axes, according to said

respective working distance.



22. The method according to claim 18 , further comprising a procedure of

receiving data respective of said at least one printing parameter.

23. The method according to claim 17, wherein said procedure of

determining said no-print threshold is performed according to a binary

search.

24. The method according to claim 17, wherein said procedure of

determining said no-print threshold, comprises the sub-procedures of:

selecting a pair of adjacent printing rollers;

setting said distance between every one of said at least one pair

of adjacent printing rollers, other than said selected pair of adjacent

printing rollers, to such a value that said print liquid is transferred to

said print material; and

varying said distance between said selected pair of adjacent

printing rollers, until said no-print threshold for said selected pair of

adjacent printing rollers is determined.

25. The method according to claim 17, wherein each of said at least one

representative impression is in a different color.

26. The method according to claim 17 , wherein each of said at least one

representative impression is associated with a predetermined location

within said setup pattern printing zone.

27. The systems according to any of the claims 1-16 substantially as

described hereinabove or as illustrated in any of the drawings.



8 . The method according to any of the claims 17-26 substatially as

described hereinabove or as illustrated in any of the drawings.
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