wo 2010/063370 A1 I T IA0KO 0 VOO0 00O

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

(19) World Intellectual Property Organization /i 1IN NI A0 ALY A0 00 D000 0 00
International Bureau S,/ 0 |
(43) Int tional Publication Date \,'/ ) (10) International Publication Number
nternational Publicati AN

10 June 2010 (10.06.2010) PCT WO 2010/063370 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
B41F 31/02 (2006.01) B41F 33/00 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
. . DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
PCT/EP2009/008148 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ovember 2009 (16.11. . ) SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

(25) Filing Language: English 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,
08020919.0 2 December 2008 (02.12.2008) EP S\I\{f) KEE LS, M(\Xl’\/[MZA’Z NAB» YSDI,((S}L, KSZZ ;é URGI} Z¥[J»
, urasian 5 5 N s 5 N N N
(71) Applicant (for all designated States except US): FISCH- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ER & KRECKE GMBH [DE/DE]; Hakenort 47, 33609 ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Bielefeld (DE). MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,

(72) Inventor; and TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

(75) Inventor/Applicant (for US only): WHITELAW, Gor- ML, MR, NE, SN, TD, TG).
don [GB/AU]J; 10 The Circle, Bilgola, NSW 2107 (AU).  Declarations under Rule 4.17:

(74) Agent: WIEBUSCH, Manfred; Artur-Ladebeck-Strasse —  of inventorship (Rule 4.17(iv))
51, 33617 Bielefeld (DE). Published:

(81) Designated States (unless otherwise indicated, for every __ 1 oo niional search report (drt. 21(3))

kind of national protection available): AE, AG, AL, AM,

(54) Title: METHOD OF COLOUR SETTING IN A ROTARY PRINTING PRESS

Fig. 1 (57) Abstract: A method of colour setting in a rotary printing press,
wherein a composition of an ink is adjusted until colour specifications of a

S1 52 S3 X . . Ly .
/ / / printed product, that is formed by a substrate with said ink printed there-
on, match given target colour specifications, characterised by the steps of
measure measure measure measuring (S1) a volume carrying capacity of an inking roller that will be
volume spectral spectral used in the printing press for printing with said ink, measuring (S2) a

capacity opacity absorptivity

spectral opacity of the substrate, - measuring (S3) a spectral absorptivity
of the ink when it is in a liquid state in the printing press; and; entering the
measured volume carrying capacity, spectral opacity and spectral absorp-
l l 1 tivity into a mathematical model (S4) for predicting the colour specifica-
tions of the printed product.

of inking of print of liquid ink
roller substrate

MODEL
yi
sS4 l
PREDICTED COLOUR
SPECIFICATIONS Of
10— PRINTED PRODUCT

calculate AE
S5 s7
‘adjust ink
S6 composition
S8



WO 2010/063370 PCT/EP2009/008148

10

15

20

25

30

35

METHOD OF COLOUR SETTING IN A ROTARY PRINTING PRESS

The invention relates to a method of colour setting in a rotary printing press,
wherein a composition of an ink is adjusted until colour specifications of a
printed product, that is formed by a substrate with said ink printed thereon,

match given target colour specifications.

More particularly, the invention relates to a method of colour setting in a

flexographic printing press.

EP 1 916 102 Al discloses a printing method wherein the dimensions and
shapes of printing cylinders and anilox rollers of a flexographic printing press
are measured before these cylinders and rollers are mounted in the press.
Then, when a print run is to start and the cylinders and rollers have been
mounted, the measured data are used for automatically adjusting the settings
of these cylinders and rollers so as to readily achieve the desired spatial rela-
tions and compression forces for printing a high quality printed product from

the outset, without any substantial production of waste.

However, colour setting still remains an intricate problem which has to be
solved by try and error. For example, the visual colour impression of the
printed product is inspected, and the composition of the ink or inks that are
being used for printing are adjusted until the resulting colour impression
matches the desired result. According to another known method, the colour
specifications of the printed product are measured with a colour spectrometer
or the like, and the measured specifications are then compared to the target
specifications. The deviation of the colour specification of the printed product
from the target specifications may be quantified by a certain parameter which
is called AE, and when AE is not larger than a certain limit value, typically in
the order of magnitude of 1 or 2, the colour composition is judged to be ac-
ceptable. If AE is larger, the colour composition of the ink has to be read-
justed. This has to be done for each of the inks that are employed in the print

process.

It is an object of the invention to provide a more efficient method of colour

setting.
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In order to achieve this object, the method according to the invention is char-
acterised by the steps of:

- measuring a volume carrying capacity of an inking roller that will be
used in the printing press for printing with said ink,

- measuring a spectral opacity of the substrate,

- measuring a spectral absorptivity of the ink when it is in a liquid state
in the printing press, and

- entering the measured volume carrying capacity, spectral opacity and
spectral absorptivity into a mathematical model for predicting the colour

specifications of the printed product.

This method is based on the finding that the colour specifications of the
printed product can be predicted with sufficient accuracy, without actually
printing the ink onto the substrate, when certain factors which influence the
colour specifications of the printed product are determined in advance. The
most decisive of these factors are the thickness of the ink layer that will be
formed on the substrate in the print process, the spectral opacity of the sub-

strate, and the spectral absorptivity of the liquid ink.

The thickness of the ink layer depends on the volume carrying capacity of the
inking roller, i. e. the volume of ink that will be accumulated on the surface of
the inking roller and the quantity that will then be transferred via the print-
ing cylinder onto the substrate. For example, in a flexographic printing press,
the inking roller is an anilox roller the surface of which has a fine pattern of
cells in which the liquid ink is accommodated. Then, the volume carrying ca-
pacity of the anilox roller will depend upon the volume of the individual cells,
the number of cells per surface area of the anilox roller, and the material of
the anilox roller which determines the adsorptivity in relation to the ink.
Since the properties of the anilox roller, especially the volume of the cells, is
subject to manufacturing tolerances, the volume carrying capacity of an
anilox roller varies from roller to roller. Thus, the volume carrying capacity is
measured for each specific inking roller that is to be employed in the print

process.

In a surface printing process where the ink layer is formed on the visible side
of the substrate, the spectral opacity of the substrate indicates the amounts

of light of several colours that are absorbed by the substrate when light in
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these colours, €. g. red, blue and green, is reflected at the substrate. Depend-
ing on the thickness of the printed ink layer, a smaller or larger part of the
reflected light will be transmitted through the ink layer, so that it contributes
to the visual colour impression of the printed product. In a reverse printing
process, where the ink layer is formed on a back side of an essentially trans-
parent substrate, the spectral opacity is given by the amounts of light in the
different colours that are absorbed when (white) light passes through the sub-
strate, is reflected at the ink layer given the background of the particular col-
our (for example white) and again passes through the substrate before it

reaches the eye of the viewer.

The spectral absorptivity of the ink is given by the amounts of light in differ-
ent colours that are absorbed by the ink when (white) light is transmitted
therethrough. When the thickness of the ink layer on the substrate is known,
this spectral absorptivity can be measured when the ink is still in the liquid
state. However, the spectral absorptivity of the ink is not only subject to
manufacturing tolerances but is also influenced by the specific condition of
the liquid ink in the printing press, for example, the amount to which the ink
is diluted with solvent and also the amount of air that is contained in the lig-
uid ink when the ink is supplied to an ink fountain for being applied to the
inking roller. This is why, according to the invention, the spectral absorptivity

of the ink is measured when the ink in the liquid state in the printing press.

When all these quantities have been measured, they may be entered into a
mathematical model that describes the thickness of the ink layer on the sub-
strate and the way how the substrate and the ink layer change the spectral
composition of (white) ambient light that is reflected at the printed product
and reaches the eye of the viewer. In this way, it is possible to predict the col-
our specifications of the printed product even before such a printed product
is actually obtained, and if it is found that the AE, based on the predicted col-
our specifications, is too large, it is possible to re-adjust the composition of

the ink before an actual print process has been started.

Once the colour specifications of the printed product have been predicted,
manufacturers of inks are capable of using or providing known algorithms
which describe how the ink composition has to be modified in order to reduce
the AE.
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More specific features of the invention are indicated in the depended claims.

An embodiment example will now be described in conjunction with the draw-

ing wherein:

Fig. 1 is a flow diagram of the method according to the invention;

Fig. 2 is a schematic view of a device that may be used for measuring

a volume carrying capacity of an anilox roller;

Fig. 3 is an enlarged cross-sectional view of a surface portion of the

anilox roller;

Fig. 4 is a schematic view of an inking system of a printing press, in-
cluding means for measuring the spectral absorptivity of the
ink;

Fig. 5 is a schematic view of a device for measuring the opacity of a

substrate for reverse printing; and

Fig. 6 is a schematic view of a device for measuring the opacity of the

substrate for surface printing.

Fig. 1 is a flow diagram illustrating the basic steps of the method according to
the invention. Steps S1 - S3 are performed when a printing press is prepared
for a print run. The time sequence, in which these steps are performed is not

essential.

Step S1 consists of measuring the volume carrying capacity of an inking roller
that shall be used in a specific colour deck of the printing press. Preferably,

this step is performed before the inking roller is mounted in the press.

Step S2 is a step of measuring the spectral opacity of the print substrate.
This step may be performed at any time prior to the print process by inspect-
ing a suitable sample of the print substrate in the printing press or outside
the press. The term "spectral opacity” indicates a set of at least three values

that describe the opacity of the print substrate, either in reflectance or in
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transmission, for at lest three basic colours that span the entire colour space,
€. g. the colours RGB or CMY.

The step S3 is a step of measuring the spectral absorptivity of the liquid ink.
Here the term "spectral” has the same meaning as in the definition of spectral

opacity.

In step S4, the data that have been measured in steps S1 - S3 are entered
into a mathematical model, typically a software program that is run on a com-
puter and delivers as output a prediction 10 for the colour specifications of
the printed product. For the purposes of this invention, the "printed product”
can be thought of as a piece of substrate {of which the spectral opacity has
been measured in step S2) with a solid single-colour area printed thereon, i.
e. the substrate bears a uniform layer of the ink of which the spectral absorp-

tivity has been measured in step S3.

Based on the volume carrying capacity of the inking roller that has been
measured in step S1, the model predicts the thickness of the ink layer on the
substrate. Assuming that no ink gets lost in the print process in those image
areas where ink is actually deposited on the substrate, the thickness of a
layer of liquid ink on the substrate would be given by the measured volume
carrying capacity divided by the total surface area of the inking roller. In
practise, of course, the thickness of the ink layer on the substrate will shrink
because solvent evaporates from the ink. However, if the effect of the solvent
on the spectral absorptivity of the ink can be neglected, the "optical thick-
ness" of the layer of dried ink will be equal to the thickness of the hypotheti-
cal layer of liquid ink. If there should be an influence of the solvent on the ab-
sorptivity, this influence can be included in the model using, for example, the

detected viscosity of the liquid ink as a measure for the solvent content.

The model in step S4 further describes the light reflection, transmission and
absorption processes at or in the ink layer on the substrate and at or in the
substrate, depending upon whether the print process is a surface printing
process or a reverse printing process. These reflection, transmission and ab-
sorption processes are calculated for the three basic colours which have been
used for defining the spectral opacity of the substrate and the spectral ab-
sorptivity of the ink. Thus, the prediction 10 output by the model will com-
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prise at least three values that describe the expected colour impression of the

printed product.

Then, in step S5, the predicted colour impression is compared to certain tar-
get specifications that are defined for example by known colour standards
such as Pantone or the like. As is well known in the art, the deviation be-
tween the expected colour specifications and the target specifications can be

quantified by a number AE which is calculated in step S5.

Then, it is decided in step S6 whether or not AE is larger than 1 (or any other
suitable target value). If the answer is yes, this means that the visual colour
impression of the printed product must be expected to unacceptably deviate
from the target specifications, and the ink composition is adjusted in step S7.
On the other hand, if step S6 shows that the expected colour specifications of
the printed product are acceptable, the print process will be started in step
S8.

Fig. 2 shows a schematic front view of a so-called mounter 12, i.e. a rack that
is normally used for preparing a printing cylinder before the same is mounted
in the printing press, but may also be used for performing the step S1 in Fig.
1.

The mounter 12 has a base 14 and two releasable bearings 16 in which the
opposite ends of an inking roller 18, e. g. an anilox roller for a flexographic
printing press, are rotatably supported. A drive motor 20 is arranged to be
coupled to the inking roller 18 to rotate the same, and an encoder 22 is cou-
pled to the drive motor 20 for detecting the angular position of the inking

roller 18.

The mounter 12 further comprises a rail 24 that is fixedly mounted on the
base 14 and extends along the outer surface of the inking roller 18. An opti-
cal measuring head 26 is guided on the rail 24 and may be driven to move
back and forth along the rail 24 so as to scan the surface of the inking roller
18. The rail 24 further includes a linear encoder which detects the position
of the optical measuring head 26 and signals the same to a control unit 28.
When the inking roller 18 is rotated, the encoder 22 counts the angular in-

crements and signals them to the control unit 28, so that the control unit 28
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can always determine the angular and axial coordinates of the optical meas-

uring head 26 relative to the inking roller.

The optical measuring head 26 uses triangulation and/or interferometric
techniques for measuring the height of the surface point of the inking roller
18 that is located directly underneath the current position of the optical
measuring head. Thus, by rotating the inking roller 18 and moving the opti-
cal measuring head 26 along the rail 24, it is possible to scan the entire pe-
ripheral surface of the inking roller 18 and to capture a height profile or
topography of that surface with an accuracy that may be as high as 1-2 um,
for example. To this end, the mounter may be calibrated to map inherent de-
viations of the rail 24, which will then be combined in the control unit 28
with the readings from the optical measuring head 26 so as to establish a

more accurate topography.

In this way, the exact geometrical shape of the inking roller 18 can be deter-
mined with high accuracy in the control unit 28. In particular, it is possible

to determine the exact surface area of the inking roller 18.

As is shown in Fig. 3, the surface of the inking roller 18 is formed with a fine
raster of cells 30 that will be filled with ink 32 when, in the printing press,
the inking roller passes a doctor blade B. Typically, the doctor blade will
leave ink not only in the cells 30 but also in a thin layer on the surface of
the inking roller. The thickness of this layer will depend upoh the arrange-
ment and the properties of the doctor blade and also upon the surface prop-
erties of the inking roller 18 and the properties of the ink and can thus be
determined when these properties are known. Since the optical measuring
head 26 scans the surface of the inking roller, it is possible to detect the ge-
ometry of the cells 30 and to determine the volume of the cells. Thus it is
possible to determine the total volume of ink 32 that is carried on the inking
roller. When the ink is transferred onfo the printing cylinder of the press, a
certain fraction of this volume will remain on the inking roller. This fraction,
which is again determined by the known surface properties of the inking
roller and the printing cylinder and the properties of the ink has to be de-
tracted in order to determine the effective volume carrying capacity of the
inking roller. Preferably, the effects of the various properties (material of the

inking roller, ink type and condition, etc.) that influence the volume carrying
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capacity are assessed in advance in a calibration measurement, so that, for a
given inking roller, and provided that the ink condition is kept stable, the
volume carrying capacity can be calculated as a function of the measured

cell volume.

When the inking roller 18 is operating in the printing press, the ink will be
transferred onto the printing parts of the printing cylinder and, finally, onto
the surface of the substrate. Thus, when the volume carrying capacity of the
inking roller 18 and hence the volume of ink per unit area is known, it is
also possible to determine the thickness of a layer that this liquid ink would

form on the surface of the print substrate.

In the example shown in Fig. 2, the inking roller 18 includes a memory chip
34, e. g. a RFID chip, and the mounter 12 includes a write head 36 that is
controlled by the control unit 28 and may be used for storing the relevant
data on the surface area and the volume carrying capacity of the inking
roller, so that these data are available in the printing press when the inking

roller is mounted therein.

Another possible method for measuring the cell volume the inking roller 18
may comprise the inspection of the surface of the inking roller with a stereo-
graphic video camera system and calculating the dimensions and volumes of
the cells 30 from the video data. Yet another method may comprise the steps
of applying a metered amount of liquid ink onto the surface of the inking
roller 18, spreading that ink on the surface until it has filled all cells 30 in a
certain coherent region on the surface of the inking roller, and then measur-

ing the surface area of that region.

Fig. 4 shows the essential components of an inking system of a flexographic
printing press, for example. This inking system comprises an ink fountain 38
that is arranged at the peripheral surface of the inking roller 18 when the
latter is mounted in the printing press and serves for filling the cells 30 with
liquid ink. The inking system further comprises an ink reservoir 40 and a
pump 42 for pumping liquid ink from the ink reservoir 40 to the ink fountain
38. Excessive ink that is not transferred to the surface of the ink roller 18

will be returned from the ink fountain 38 to the ink reservoir 40.
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An ink line 44 which connects the pump 42 to the ink fountain 38 includes a
viscosimeter 46 for detecting the viscosity of the liquid ink. As in known in
the art, the viscosity of the ink must be maintained in a certain range, and
when the viscosity is about to leave that range, the viscosity will be adjusted
by adding either solvent or ink concentrate. Although not shown in Fig. 4,
the inking system may also include a temperature regulating system for
regulating the temperature of the ink in the ink fountain 38. Further, PH
control and measurement with the addition of water amide for water based

inks may be included.

The ink line 44 further includes a measuring chamber 48 for measuring the
spectral absorptivity of the ink that passes through this chamber. Three
standardised light sources 50 in the basic colours of a suitable colour space,
e. g. RGB, are mounted on one side of the measuring chamber 48, and corre-
sponding light detectors 52 are mounted on the opposite side of the measur-
ing chamber, so that, for each of the basic colours, the light intensity that
has been transmitted through the liquid ink in the chamber 48 can be de-
tected. Since the amount of light emitted by the light sources 50 is known, it
is possible to calculate the absorptivities of the ink for the respective basic
colours. Thus, this inking system is suitable for performing the step S3 in
Fig. 1.

Since the spectral absorptivity of the liquid ink in the measuring chamber 48
may be influenced by the solvent content of the ink and, in particular, by an
amount of air that is included in the liquid ink, it is preferable that the
measurement of the spectral absorptivity is started only after the ink has
been pumped through the inking system by means of the pump 42 for a cer-
tain time, until the physical and chemical condition of the ink (thixotropy)
has reached a stable state that will then be maintained throughout the print
process. This assures that the spectral absorptivity that is measured before
the print process begins will reflect the actual properties of the ink during

the print process.

Figs. 5 and 6 illustrate different embodiments of the step S2 in Fig. 1, suit-
able for a reverse printing process and a surface printing process, respec-

tively.
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Fig. 5 shows a transparent print substrate 54, three standardised light
sources 56 that are similar to the light sources 50 in Fig. 4 and are disposed
on one side of the substrate 54, and three light detectors 58 similar to the
light detectors 52 in Fig. 4 and disposed on the other side of the substrate
54 opposite to the light sources 56. This arrangement is suitable for measur-

ing the spectral opacity of the substrate 54 in transmission.

Fig. 6 shows a substrate 60 and three pairs of light sources 62 and light de-
tectors 64 arranged on the same side of the substrate 60 for measuring the

spectral opacity of the substrate in reflection.

Although only three pairs of light sources and light detectors for three basic
colours have been shown in Figs. 4 to 6, it is clear that a larger number of
light sources and detectors for a corresponding larger number of basic col-

ours can be used.

Ideally, a photospectrometer would be used for detecting the entire absorp-
tion spectrum of the substrate and the ink, respectively, over the entire
wavelength range of visible light. However, for practical purposes, it will gen-
erally be sufficient to measure the absorption only at three or more specific
wave lengths for giving a sufficiently exact description of the spectral opaci-
ties and absorptivities. The measurement results obtained with the detectors
52, 58 and 64 may be calibrated on the basis of more precise measurements
performed with photo-spectrometers. When the calibrated measurement re-
sults are entered into the model in step S4 in Fig. 1, they will yield a suffi-
ciently accurate prediction of the colour specifications of the printed product
in a suitable colour space such as the LAB space, which prediction may then

be compared to the pertinent colour standards.
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CLAIMS

1. A method of colour setting in a rotary printing press, wherein a compo-
sition of an ink is adjusted until colour specifications of a printed product,
that is formed by a substrate with said ink printed thereon, match given tar-
get colour specifications, characterised by the steps of

- measuring (S1) a volume carrying capacity of an inking roller (18) that
will be used in the printing press for printing with said ink,

- measuring (S2) a spectral opacity of the substrate (54; 60),

- measuring (S3) a spectral absorptivity of the ink when it is in a liquid
state in the printing press; and;

- entering the measured volume carrying capacity, spectral opacity and
spectral absorptivity into a mathematical model (S4) for predicting the colour

specifications of the printed product.

2. The method according to claim 1, wherein the volume carrying capacity
of the inking roller (18) is measured in a mounting rack (12) before the ink-

ing roller is mounted in the printing press.

3. The method according to claim 1 or 2, wherein the inking roller (18) is
formed with a fine raster of cells (30) in its peripheral surface, and the step
{S1) of measuring the volume carrying capacity includes the step of optically

detecting the dimensions of the cells (30) and calculating the volume thereof.

4. The method according to any of the preceding claims, wherein the step
(S3) of measuring the spectral absorptivity of liquid ink is performed within
an inking system of the printing press at the time when the ink has been
pumped through the inking system for a time sufficient to reach a stable

state of the ink.

5. The method according to any of the preceding claims, wherein the step
(S2) of measuring the spectral opacity of the substrate (54) includes a step of
detecting light from standardised light sources (56) that has been transmit-
ted through the substrate (54), and the model (S4) is a model for reverse

printing.
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6. The method according to any of the claims 1 to 4, wherein the step (S2)
of measuring the spectral opacity of the substrate (60) includes a step of de-
tecting light from standardised light sources (62) that has been reflected at
the substrate (60), and the mathematical model (S4) is a model for surface

printing.

7. The method according to any of the preceding claims, wherein the step
(S2) of measuring the spectral opacity of the print substrate is performed for
at least three basic colours, and the step (S3) of measuring the spectral ab-

sorptivity of the liquid ink is performed for the same basic colours.



WO 2010/063370
1/3

Fig. 1
S1 S2

PCT/EP2009/008148

S3
/ / /|
measure measure measure
volume spectral spectral
capacity opacity absorptivity
of inking of print of liquid ink
roller substrate
Y Y Y
MODEL
]
sé !
PREDICTED COLOUR
SPECIFICATIONS Of
10— PRINTED PRODUCT
Y
_-1 calculate AE
55 | S7

yes
?
S6 AE > 17
no
| print
S8 —

 {

adjust ink
composition




WO 2010/063370

PCT/EP2009/008148

2/3
Fig.2
28—~ e
34 126
16 >
T T 2
4/
Ll
e BEa //
36 14
Fig. 3
-
/

30



WO 2010/063370

Fig. 4

3/3

PCT/EP2009/008148

/
38 T e
50\':__’:'/
TP,
42
{ 46 — -
— 7/
44
1 1 —40
Fig.5 Fig. 6
5 64
55 54 Wi ol of
000 /1 \/ \/

S UL



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2009/008148

. CLASSIFICATION OF SUBJECT MATTER

?NV. B41F31/02 B41F33/00

According to Intemational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B41F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

1 May 1979 (1979-05-01)
the whole document

the whole document

A US 4 151 796 A (UHRIG RUDOLF [DE]) 1-7

A WO 2008/049501 A (FISCHER & KRECKE GMBH & 1-7
CO KG [DE]; WHITELAW GORDON [AU];
GRAUTHOFF GE) 2 May 2008 (2008-05-02)

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu~
ments, such combination being obvious to a person skitled
in the art.

"&" document member of the same patent family

Date of the actual completion of the intemational search

3 December 2009

Date of mailing of the international search report

15/12/2009

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: {(+31-70) 340-3016

Authorized officer

Fox, Thomas

Form PCT/ISA/210 (second sheet) (April 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2009/008148
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4151796 A 01-05-1979
WO 2008049501 A 02-05-2008 2089227 A2 19-08-2009

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report

