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(57) Abstract: The invention relates to a
method for aligning color separations of a
printing image on a printing material (2), i.e.,
perpendicular to the transport direction (3) of
said printing material (2) . Method for aligning
color separations on a printing material in a
direction (8) transverse to the transport direction
(3) of the printing material (2), said method
being at least more independent of potential
irregularities of the transport speed of the
printing material. This is achieved in that a
front edge (11,12) and a rear edge (10,13) of
a register mark (4-7) are detected by a sensor,
and that, their distances and that; at least in
some regions, the width (14,15) of the register
mark (4-7), along the traveled distance of the
transport belt between the detection of the front
edge (11,12) and of the rear edge (10,13) of the
register mark (4-7), is determined.
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Method for aligning color separations of a printing image

on a printing material

The invention relates to a method for aligning color separations of a printing image
on a printing material which is transported along a transport path in a direction
perpendicular to the transport direction of the printing material, in which case at least
one register mark is initially applied to the printing material for each color separation,
the positions of the register marks are detected in the direction perpendicular to the
transport direction, and misalignments of the imaging devices‘used for said color

separations are determined and corrected.

In color printing machines, a printed image is created on' a printing material by -
superimposing several color separations. If the color separations-are not exactly-
' regiétered on the printing material, these deviations are well-visible in the printed .

imageand hence represent a quality defect. .

The color printing machine may be an offset printing machine, in which the color
separations are created by different printing plates. To accomplish this, each of the

colors is assigned its own type form, e.g., a printing plate.

The color printing machine, however, may also be an ectrophotographic printing
machine. This printing machine may comprise a separate printing unit for each color
separation. By using imaging devices, which may include, for example, lines (rows)
or matrices (arrays) of laser diodes or LEDs, a latent image is generated on an
imaging web or on an imaging cylinder. Depending on the printing unit, this image is

associated with a specific color.

Toner of the appropriate color may be applied to the imaging cylinder. The resultant

toner image corresponds to the latent image on the surface of the imaging cylinder.

CONFIRMATION COPY
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Depending on the type of printing machine, the design may provide that the toner
adheres only to the exposed areas of the printing cylinder or only to the unexposed

areas of the printing cylinder.

Depending on the type of printing machine, the toner may be applied directly from
the imaging cylinder to the printing material, e.g., paper, or this step may take place
by means of an interposed transfer material means, a rubber blanket cylinder or a
transfer belt. In so doing, a corresponding color separation is created on the printing

material.

Furthermore, printing machines have been known, in which one printing unit
produces each color separation. It is also possible that various color separations are
first printed on top of each other on a transfer means, such as a transfer belt, and

are then transferred from this transfer means to the printing material in one step.

- .Depending on the alignment of the imaging devices-or-depending on the adjustment. ..
of their respective zero positions, or even other error sources.not mentioned here, it
 may happen that individual color separations are not:superimposed exactly, not. - Wi
registered accurately, on the printing material, as would be desirable for the resultant
printed image. These positional deviations of the color separations from their set
positions may occur, in particular, in a direction perpendicular to the transport

direction of the printing material. Hereinafter, this direction will also be referred to as

the scanning direction or X-direction, because this is a direction which can be
associated with the advance direction, i.e., the scanning direction of an imaging

device. The imaging device scans the surface of a printing plate or an imaging
cylinder in axial direction, while said plate or cylinder rotate under it, thereby

permitting the desired printing image to be applied to their surfaces.

In order to avoid quality reductions of the printed image caused, in particular, in
scanning direction due to the positional deviation of the color separations, for
example, Patent DE 69319308 T2 has disclosed the application of register marks on

the printing material.
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DE 69319308 T2 suggests two alignment indicators consisting of two register marks
comprising lines that are inclined parallel to each other, and in which case each
register mark has a front line and a rear line extending perpendicularly in transport
direction. In so doing, the register marks are applied in the shape of triangles. A
sensor measures the times at which the front line and the rear line, respectively, and
the two parallel inclined lines pass through the sensor. The difference between the
measured times is then used to compute the focus of the alignment indicators. With
the knowledge of the measured foci of the alignment indicators for various color
separations, deviations of the color separations can be corrected. In particular, the
alignment indicators described here provide that two alignment indicators are always
created in one line perpendicular to the transport direction of the printing material on
different sides of an image zone of the printing material. This is intended to also
allow the detection of position errors of the color separations in the direction of the
- transport path of the printing material. Essential elements of the method described
here are that the foci of the alignment indicators must be detected; therefore, a.
.uniform transport speed of the.printing material must-be ensured. lrregularities inthe
. transpert speed can result in measurement.errors.-Furthermore, in particular, linesof
" alignment indicators perpendicular to the’tra,nsport",direcfion;anddiagonal paraliel: .
lines.that are inclined relative to the former are necessary..Poor positioning of the -
imaging devices, which could llesult in inclined positions of the alignment indicators,
can result in errors such as unwanted enlargements of individual picture elements
caused, e.g., by optical element errors, when the alignment indicators are analyzed.
If an enlargement occurs, for example, the parallel arrangement of the inclined lines

is no longer absolutely given.

The object of the present invention is the development of a process for aligning color
separations on a printing material in a direction transverse to the transport direction
of the printing material, said method being at least more independent of potential

irregularities of the transport speed of the printing material.

In accordance with the invention, this object is achieved by a method for aligning
color separations of a printing image on a printing material, which is transported

along a transport path in a direction perpendicular to the transport direction of the
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printing material, in which case at least one register mark is i‘nitially applied to the
printing material for each color separation, the positions of the register marks are
detected in the direction perpendicular to the transport direction, and misalignments
of the imaging devices used for said color separations are determined and corrected,
in which case a front edge and a rear edge of a register mark are detected by a
sensor, and their distances from each other, and, at least in some areas, the width of
the register mark along the distance passed by the transport belt is determined

between the detection of the front edge and the rear edge of the register mark.

If a front edge and a rear edge, respectively, of a register mark are detected with the
greatest possible accuracy, a focus or a center of the register mark can be
determined. Furthermore, it can be detected whether the register mark is shifted
transversely to the transport direction of the printing material, i.e., relative to said
mark’s set position, if, for example, the distance between the front edge and the rear .
edge varies in this direction and, for example, increases or decreases. By . . |
_ ‘determining;the.distanc;e in the inventive manner,.i.e., the width of the register mark ;
in the region of the used sensor along the traveled-distance of the transport belt, g
~uniform printing material transport speed is not required.in drder to determine.  © .
~.deviations of the actual positions of the register marks from the set position ina-. .~ 3
direction transverse to the transport direction of the printing material. To accomplish
this, in particular, the region in which the used detector is active, is dimensionally
very small. The width of the senor in the direction perpendicular to the transport
direction should preferably be approximately the width of 5 pixels, i.e., five times the
width of the smallest structures created by the imaging devices on the printing

material. It is also possible that the width of the sensor corresponds to only one pixel.

In accordance with the invention, an increasing or decreasing width of a register
mark is achieved in that the front edge and the rear edge of a register mark are
arranged at an angle relative to the direction perpendicular to the transport direction
of the printing material, and include an angle greater than zero with this scanning
direction. In particular, unequal angles can be used to achieve a width decrease or
increase. As a result of the distance passed by the transport belt between the

detection of the front edge and the rear edge of the register mark, the position
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assumed by the register mark relative to the sensor can be determined in this
manner. Based on this known position, the color separation can thereafter be shifted
accordingly, or the imaging device creating the color separation may be set up
accordingly. In so doing, a shift of the color separation means that the positions of
the image elements to be produced on the printing material are shifted accordingly. If
only the register marks are to be seen, it is also possible to shift only the positions of
the register marks. To achieve this, the imaging device can be actuated in a time-
shifted manner, for example, or its position can be reset. Deviations from the center
can be detected better in that the signal-to-noise ratio of the sensor is improved due

to this design of the register mark.

In a particularly advantageous embodiment, the angle of inclination of the front edge
and the rear edge of the register marks with opposing signs may be of the same
degree, preferably approximately 15 degrees. In this manner, it can be easily

ensured that the distances of the front edge and the rear edge relative to each other

.-always decrease or increase. In so-doing, an angte of approximately 15 degrees.can-

..be easily-detected. It is also possible.to detect a-frant-edgeror rear edge.above; so :

. that the inclination increases or decreases relative to the;scanning diréction. In so,

doing, the scanning direction.is the direction which extends:perpendicular to the .

transport direction of the printing material as already described above.

In accordance with the invention, positions of register marks assigned to one color
separation are to be detected. In so doing, the position of the register marks relative
to a fixed point, preferably the sensor, is to be determined. Preferably, this is
achieved in that, for each color separation, two successive equal register marks
rotated relative to each other by 180 degrees are formed at a distance from each
other in transport direction of the printing material. Should the color separation
deviate from its set position in such a manner that the two register marks do not pass
under the sensor at a predetermined position, then, in a simple manner, the
difference of the measured widths of the register marks can be detected in
accordance with the invention. In particular, one feature may provide that a zero
position of the register marks, and thus of the color separations as well, is defined in

that the widths of the register marks that are rotated relative to each other by 180
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degrees are in fact identical. Advantageously in fact, the detection of the equal
widths of the register marks in the region of the sensor allows the conclusion that the
register marks are in the zero position, i.e., the color separations are in the preferred
region of the sensor. If, as in this case, different widths exist, it may be concluded
that an error position of the color separations exists. Inasmuch as only the widths of
the error marks are compared, error measurements based on enlargements, e.g.,
caused by optical errors of the imaging devices, advantageously, need not be

expected.

Therefore, the invention further provides that the widths of two successive register
marks having the same color are detected, that a difference of the measured widths
is determined and that, depending on the sign and amount of the difference, the zero
position or the alignment of the imaging device used for this color separation is
shifted by a shift S. In this manner, during another method step, the actual position of
the color separation can at least be adapted to its set position. In so doing, the shift
‘$.is to be adapted to the measured difference iri such a-manner that, duringa .-
subsequent step, during which.the shifted register' marik:is to:be appiied {o the :. |
printing ma:terial, the position of the zero position of the register marks is at'least..
closer to the region of the senisor. To achieve this, the register marks may be applied -
by the imaging device at an appropriate new position of the printing material, without
requiring a new alignment or a shifting of the imaging device; this represents a strictly

logical shifting of the register marks.

In accordance with the invention, the shift S value is composed of the quotient of the
difference of the measured widths and a number H, where H is selected such that S
may amount to at most half of the expansion of a register mark in a direction

perpendicular to the transport direction of the printing material.

A modification of the invention provides that the imaging devices having zero
positions or alignments that have aiready been shifted k times, will apply new
register marks to the printing material and, depending on the difference of the
detected widths of the register marks, the zero positions or alignments of the imaging

devices are shifted by a shift Sk, and this procedure is carried out iteratively until the
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shift Sk approaches zero and a calibrated zero position or alignment of the imaging
device is set. By using this iterative operation, the zero position of the register marks

can be shifted rapidly into the region of the sensor.

In order to accelerate this iterative operation or to at least to shift the distances of the
zero positions of the register marks ever closer into the sensor region, it may be
advantageous that the shift Sk is composed of the quotient of the difference and a
number Hk, where Hy is selected such that Sk may be at most half of the expansion
of a register mark in scanning direction. In so doing, K represents a characteristic
number of the iteration process and indicates the number of already performed

passes; and Hk may assume a different value during each pass.

Another modification provides that Hg+1 is smaller than Hk, so that the shift Sk
becomes k smaller during each iterative step. In this manner, the shifts Sk become

progressively finer from-one iteration step to the next.

<A particularly advantageous émbodiment providés that, initially, a calibrated zero
pdsition or alignment of a referencé imaging device for a referencé color separation

“is'preferably set on black and, 16 do'so, a necessary'total shiift Sg is determined.

In this manner, for example, the color separation for the color black can be shifted in
such a manner that the zero positions of their associate register marks are inside the
region of the sensor. If shift Sg for this is known, it is possible to reverse this shift and

to return the color separation into its original position.

Furthermore, the invention advantageously provides that, considering the remaining
imaging devices, calibrated zero positions or alignments are adjusted and, to do so,
the necessary total shifts Sg’, Sg”, S¢™’, etc. are determined. These imaging

devices, for example, may produce color separations having the CMY colors, where
C represents cyan, M represents magenta and Y represents yellow. However, other
colors are also possible, in particular RGB (red, green, blue) colors, i.e., alternatively

as well as additionally.
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In this manner, it is possible that each color separation assumes a position relative to
the sensor region and relative to a preferred reference color separation, so that no
deviations of color separations occur in a direction perpendicular to the transport

direction of the printing material.

Another modification provides that, respectively, the difference ASg™ " of the total
shifts S¢’, S¢”, S¢™”’, etc., relative to the total shift S¢ of the reference color
separation are determined, respectively, that the total Sg of the reference imaging
device is reversed and that the remaining imaging devices or the positions of the
color separations are shifted by the difference ASg’). In this manner, each color
separation is applied superimposed in a registered manner in a direction
perpendicular to the transport direction of the printing material, and the positions of
the imaging devices are adjusted relative to the original position of the imaging
device which applies the color separation of the reference color, preferably black.

Generally, this prevents large shifts.of the imaging devices.

.One embodiment is shown by, the. attached drawing; whereby:the scope of the -
.invention is notintended to be restricted thereto, and'whereby: additional inveritive

features may result.

A printing material 2 is transported in the direction of arrow 3 by not illustrated
transport elements. Register marks 4, 5 and 8, 7 have been applied to the printing
material by imaging devices not illustrated here. Register marks 6, 7 are shown in
black here and represent register marks 6, 7 of reference color black. However, also
another color may be used. Register marks 4, 5 here have the color cyan. The color
selection refers to a simplified example; in particular, it is possible to apply additional

register marks in additional colors to printing material 2.

Printing material 2 is transported in direction 3 under a stationary sensor, which is not
illustrated. This sensor scans a region 9 of the printing material. In this region 9, the
front edges 11 and 12 and the rear edges 10 and 13 of register marks 4, 5, 6 and 7
are detected. Edges 11, 12 and 10, 13 extend in an inclined manner relative to a

horizontal 17 which is not printed. Horizontal 17 extends in a direction perpendicular
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to transport direction 3. Register marks 4 and 7 are applied as filled triangles without
points, whereby register mark 5 is rotated by 180 degrees relative to register mark 4,

and register mark 6 is rotated by 180 degrees relative to register mark 7.

The distance traveled by the printing material in direction 3 between the detection of
the front edge 11, 12 and of the rear edge 10, 13 is measured. This is achieved, in
particular, by a not illustrated web clock which measures the advance of a not
illustrated transport belt. By using the thusly measured path, the widths 14 and 15 of
register marks 1 through 7 in region 9 are determined.

During a first step, the widths 14, 15 of the black register marks 6, 7 are measured
by the sensor in region 9. If the widths 14 do not correspond, their difference Z is
determined. Depending on the sign of Z and the amount, the position, at which
register marks 6, 7 are applied, is further advanced in the direction 8 into the vicinity
of the sensor by an amount S. This advance S may be computed, for example, :
based on the quotient of the difference Z and a number H, where H, for example, - -
méy correlate with half the height, the Aéo—called {raverse, of-a register mark 4 through
7.

During a subsequent step, register marks 6, 7 for black are applied again, this time
with the shifted positions, to printing material 2. Again, widths 14 ,15 are determined
and, if the difference is not zero, the positions of register marks 6, 7 are shifted again
in direction 8 in the direction of the sensor. This operation is repeated in an iterative
manner until difference Z is equal to zero or close to zero. Then, register marks 6, 7
are located in zero position under the sensor. To accomplish this, said marks are
shifted by a total shift of Sg.

During a subsequent step, the same operation is repeated for the next color, in this
example cyan (C). The zero position of register marks 4 and 5 of the color cyan is

achieved over the total shift S¢’.
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During additional steps, the operation is repeated for the colors magenta (M) and
yellow (Y). The register marks for these colors are not shown here. The zero

positions are achieved over the total shifts Sg”, S¢™’.

A now following printing operation provides that the positions of the color separations
for the colors CMY are shifted in such a manner that their color separations are on
top of the black color separation. In so doing, these shifts may be strictly logical
shifts. However, the invention may also provide that the alignments or positions of

the imaging devices can be reset appropriately.

In so doing, the position of the black color separation corresponds to its original
position; no position changes based on the performed operation need be made. The
remaining colors are calibrated with respect to the black color separation in that they
are shifted by the differences AS¢’, ASg” and ASg™ between the total éhifts of the
register marks of the colors CMY  relative to the register marks 6 and 7 of the color
-black..In this simple manner, color separations can be aligned in a direction .

transverse to transport direction 3 ‘of the printing material.-
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Patent Claims:

Method for aligning color separations of a printing image on a printing material
(2) which is transported along a transport path in a direction perpendicular to
the transport direction (3) of the printing material, in which case at least one
register mark (4-7) is initially applied to the printing material (2) for each color
separation, the positions of the register marks (4-7) are detected in the direction
(8) perpendicular to the transport direction, and misalignments of the imaging
devices used for said color separations ére determined and corrected,

characterized in that a front edge and a rear edge (10-13) of a register mark

(4-7) are detected by a sensor and that their distances from each other and, at -

. least in some areas, the width-(14;.15)-of the register-mark (4-7) are determined
along the traveled distance of the transport belt-between the detection of the -
front edge and the rear edge (10-13) of the register mark (4-7).

Method as in Claim 1, characterized in that the front edge (11, 12) and the

rear edge (10, 13) of a register mark (4-7) in the direction (8) perpendicular to

the transport direction (3) of the printing material (2) are arranged at an angle

and include an angle greater than zero with said transport direction.

Method as in Claim 2, characterized in that the angles of inclination of the
front edge (11, 12) and rear edge (10, 13) of the register marks (4-7), with

opposing signs, are the same, preferably approximately 15 degrees.

Method as in one of Claims 1 through 3, characterized in that, for each color

separation, there are two successive, equal register marks (4-7) rotated by 180
degrees relative to each other at distance from each other in the transport

direction (3) of the printing material (2).
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Method as in at least one of the Claims 1 through 4, characterized in that the

widths (14, 15) of two successive register marks (4-7) having the same color
are detected, that a difference Z of the measured widths (14, 15) is determined
and that, depending on the sign and the amount of the difference Z, the zero
position or the alignment of the imaging device used for this color separation, is
shifted by a shift S.

Method as in Claim 5, characterized in that the shift S is determined based on

the quotient of the difference Z of the measured widths (14, 15) and that a
number H is determined, where H is selected such that S can be at most half of
the expansion of one register mark (4-7) in a direction (8) perpendicular to the

transport direction (3) of the printing material (2).

Method as in at least one of the Claims 1 through 6, characterized in that the

. imaging devices having zero positions or alignments, which have already been -
“shiffed k times, apply new register marks (4-7) to thie printing material (2) and, " -

- depending on the difference Z of the detected widths (14; 15) of the register- -~

marks (4-7), the zero positions or the alignments 'of the imaging devices are
shifted by a shift Sk, and that this operation is repeated iteratively until the shift
Sy approaches zero and a calibrated zero position or alignment of the imaging

device has been set.

Method as in Claim 7, characterized in that shift Sy is determined based on
the quotient of the difference Z of the detected widths (14, 15) and a number

H,, where Hy is selected such that Sx may be at most half of the expansion of a

register mark (4-7) in scanning direction.

Method as in Claim 8, characterized in that Hy.1 is smaller than Hi, so that the

shift Sx becomes k smaller during each iterative step.

Method as in at least one of the Claims 1 through 9, characterized in that,

initially, a calibrated zero position or an alignment of a reference imaging device
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is determined for a reference color separation, preferably for black, and that the

total shift S¢ required therefor is determined.

Method as in Claim 10, characterized in that, for the remaining imaging

devices, calibrated zero positions or alignments are set, and that the total shifts

S¢’, Sg”, S¢”’, etc., required therefor are determined.

Method as in Claim 10, characterized in that, respectively, the differences
ASc " of the total shifts Sg’, S”, S¢™, etc., for the total shift Sg of the

reference color separation are determined, that the total shift Sg of the

reference imaging device is reversed, and that the remaining imaging devices

or the positions of the color separations are shifted by the differences ASg ' .



WO 2005/109112

_‘

17

PCT/EP2005/004458




Int nal Application No

INERNATIONAL SEARCH REPORT
PCT/EP2005/004458

A. CLASSIFICATION OF S OBiJECT MATTER

IPC 7 G03G15

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 GO3G

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

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

EPO-Internal, PAJ, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X US 2003/002891 Al (METZLER PATRICK ET AL) 1-3
2 January 2003 (2003-01-02)
the whole document

Y 4-12
X EP 0 598 566 A (XEROX CORPORATION) 1

25 May 1994 (1994-05-25)
Y column 6, 1ine 20 - column 7, line 25; 4-12

figures 1-5

& DE 693 19 308 T2 (XEROX CORP.,
ROCHESTER, N.Y., US)

17 December 1998 (1998-12-17)

X EP 1 087 612 A (KONICA CORPORATION) 1,2
28 March 2001 (2001-03-28)
paragraphs 0044! - €0047!; figure 8

_____ L

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

= Special categories of cited documents :

Relevant to claim No.

*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)

*Q* document referring to an oral disclosure, use, exhibition or
othermeans

*P" document published prior to the international filing date but
laterthan the priority date claimed

*T* later docurment published after the international filing date
or priority date and not in conflict with the application but
clted 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

*¥* 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-
m?lrl)ts, l§luch combination being obvious to a person skilled
inthe arl.

*&" document member of the same patent family

Date of the actual completion of the international search

15 July 2005

Date of mailing of the intemational search repont

26/07/2005

Name and mailing address of the ISA

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

Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Laeremans, B

Form PCT/ISA/210 (second sheet) (January 2004)

page 1 of 2




INBRNATIONAL SEARCH REPORT ' — :
Inte nal Application No

PCT/EP2005/004458
C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT
Category ¢ | Citafion of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5 627 649 A (SAWAYAMA ET AL) 1,4,5
6 May 1997 (1997-05-06)
cotumn 9, lines 14-44; figure 14
A EP 0 930 772 A (KONICA CORPORATION) 4.5

21 July 1999 (1999-07-21)
paragraphs ‘0121!', ‘0122!; figure 9

Fom PCT/ISA/210 (continuation of second sheet) (January 2004)

page 2 of 2



INLZERNATIONAL SEARCH REPORT

formation on patent family members

Int

donal Application No

PCT/EP2005/004458

Patent document Publication Patent family Publication

cited in search report date member(s) date
US 2003002891 Al 02-01-2003 DE 10131957 Al 16-01-2003
JP 2003025550 A 29-01-2003
EP 0598566 A 26-06-1994 US 5384592 A 24-01-1995
DE 69319308 D1 30-07-1998
DE 69319308 T2 17-12-1998
EP 0598566 Al 25—-05-1994
dJP 6171156 A 21-06-1994
DE 69319308 T2 17-12-1998 US 5384592 A 24-01-1995
DE 69319308 D1 30-07-1998
EP 0598566 Al 25-05-1994
JP 6171156 A 21-06-1994
EP 1087612 A 28-03-2001 JP 2001088347 A 03-04-2001
DE 60015892 D1 23-12-2004
EP 1087612 A2 28-03-2001
UsS 6404449 B1 11-06-2002
US 5627649 A 06-05-1997 JP 5100556 A 23-04-1993
Jp 3254244 B2 04-02-2002
JpP 6001002 A 11-01-1994
us 5729353 A 17-03-1998
EP 0930772 A 21-07-1999 JpP 11198436 A 27-07-1999
‘ EP 0930772 A2 21-07-1999
us 6320682 Bl 20-11-2001

Form PCT/ISA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

