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(57) L 1invention concerne un appareill d impression qui
comprend un rouleau encreur (16), un cylindre de plaque
(18) et un cylindre d’impression (20) montes pour
tourner autour d’axes paralleles. Le rouleau encreur est
déplaceé de maniere sclective pour s’accrocher au
cylindre de plaque ou se detacher de 1w et pour transferer
de ’encre sur le cylindre de plaque et sur un substrat (12)
autour du cylindre d’'impression. Le rouleau encreur est
déplace pour transférer de I’encre uniquement pendant
les cycles d'impression ; 1l se deétache du cylindre de
plaque pendant les cycles de non-impression. Un racleur
(30) entre en contact avec le rouleau encreur sur toute sa
longueur, le long du diametre de ce dernier qui passe par
I’axe de pivot (B) du rouleau encreur et par son axe de
rotation (A), du cote de I'axe de rotation et a distance de
son axe de pivot.
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(57) A printing apparatus includes an inker roll (16), a
plate cylinder (18) and an mmpression cylinder (20)
mounted for rotation about parallel axes. The inker roll 1s
selectively  displaced mto  engagement  and
disengagement with the plate cylinder to transfer ik to
the plate cylinder and to a substrate (12) about the
impression cylinder. The mker roll 1s moved to transter
1ink only during printing cycles and 1s out of engagement
with the plate cylinder during non-printing cycles. A
doctor blade (30) engages the inker roll along a diameter
thereof passing through the pivotal axis (B) of the inker
roll and 1ts axis of rotation (A) and on the side of the axis
of rotation remote from 1ts pivotal axis.
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(57) Abstract

A printing apparatus includes an inker roll (16), 2 plate cylinder (18) and an impression cylinder (20) mounted for rotation about
parallel axes. The inker roll is selectively displaced into engagement and disengagement with the plate cylinder to transfer ink to the plate
cylinder and to a substrate (12) about the impression cylinder. The inker roll is moved to transfer ink only during printing cycles and is
out of engagement with the plate cylinder during non—printing cycles. A doctor blade (30) engages the inker roll along a diameter thereof
passinlg through the pivotal axis (B) of the inker roll and its axis of rotation (A) and on the side of the axis of rotation remote from its
pivotal axis.
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SELECTIVE FLEXOGRAPHIC
NG WITH MOVABLE ANILOX ROLL

TECHNICAL FIELD

The present invention relates to flexographic printing and particularly relates to
flexographic printing wherein the anilox or inker roll is movable toward and away from
the plate cylinder on a selective basis to apply ink to the plate cylinder only during
printing. '

BACKGROUND

In prior application Serial No. 08/359,697, filed December 20, 1994, there is
disclosed a method and apparatus including flexographic printing units which enable
substantially simultaneous printing of a web of paper to produce discrete documents
with selective non-variable and variable information in a quick, accurate and efficient
manner. For example, the prior application discloses a method of producing discrete
documents with varying numbers of pages which consist of both non-variabie and
variable printed information during a single pass in a continuous printing operation.
An example of the type of product is a telephone bill which contains muitipie pages of
both variable and non-variable information. The advantages of such a system are
set forth in the prior application, the disclosure of which is incorporated herein by
reference.

~ In a typical flexographic printing unit, there is provided an anilox or inker roll in
contact with a supply of ink. A plate or image cylinder is in contact with the inker roll
whereby ink from the supply source is transferred to the inker roll and then onto a
plate cylinder. The plate cylinder, in turn, is in periodic contact with a substrate. .e.,
a web of paper, formed about an impression cylinder. With the rotation of the various
cylinders and inker roll, the plate cylinder is inked and its image is transferred onto
the substrate. As set forth in that prior appliCation, the flexographic print units are
independently controlled by a computer to operatively engage and disengage the
paper web and thereby print non-variable information using at least one of the
flexographic units on each discrete document portion of the paper web.
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In accordance with the present invention, the inker roll is only in contact with
the plate cylinder for one revolution during each print revolution. That is, the inker roll
is in contact with the plate cylinder only during printing revolutions of the plate and
impression cylinders and is inhibited from contact with the plate cylinder during
non-printing revolutions, thereby preventing any re-inking of the plate cylinder.
Re-inking of the plate cylinder during non-printing revolutions of the plate and
impression cylinders causes variations in print density on the substrate. While
originally thought to be acceptable, such variations are no longer acceptable,
particularly with customers used to conventional lithographic quality and processes.
Consequently, re-inking of the plate cylinder during non-printing revolutions is
prevented and the inker roll is in contact with the plate cylinder only during printing
revolutions.

To accomplish the foregoing, an inker roll is mounted for pivotal movement
about a pivotal axis enabling movement of the inker roll toward and away from the
plate cylinder for engagement with and disengagement from the plate cyiinder. The
magnitude of the displacement is quite small, i.e., on the order of about .010 inch, as
measured between the nearest opposite surfaces of the inker roll and plate cylinder.
A portion of the inker roll is normally disposed in a bath of ink. A doctor blade lies
along a diametrical line passing through the pivot for the inker roll and its axis of
rotation. The doctor blade lies on the opposite side of the axis of rotation of the inker
roll from the inker roll pivot. The contact line between the edge of the doctor blade
and the surface of the inker roll lies along a tangent of the inker roll such that the
relative location of contact between the doctor blade and inker roll remains
substantially constant during movement of the inker roll toward and away from the
plate cylinder. This is necessary so that the doctor blade maintains constant
pressure on the inker roll at all times.

In a preferred embodiment according to the present invention, there is
provided in a printing apparatus for printing images on a web including an inker roll, a
plate cylinder and an impression cylinder mounted for rotation about parallel axes, a
method of operating the printing apparatus, comprising the steps of contacting the
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inker roll and the plate cylinder to transfer ink from the inker roll to the plate cylinder
during printing revolutions of the inker roll, plate cylinder and impression cylinder and
preventing contact between the inker roll and the plate cylinder during non-printing
revolutions of the inker roll, plate cylinder and the impression cylinder to prevent
transfer of ink from the inker roll to the plate cylinder.

According, it is a primary object of the present invention to provide a novel and
improved method of operating a selective flexographic printing process having an
inker roll movable toward and away from a plate cylinder to avoid re-inking during
non-printing cycles.

D RIPTION OF THE DRAWIN

FIGURE 1 is a schematic representation of various components of an
exemplary apparatus for practicing the method of the present invention: and

FIGURE 2 is a schematic illustration of the inker roll, plate cylinder and
iImpression cylinder of a flexographic printing unit according to the present invention.

VIO E FUR CARRYIN JUT THE INVENTION

23]

Referring now to the drawing figures, particularly to Figure 1, there is
llustrated a printing apparatus according to the method of the present invention
Including a first print unit, preferably an ion deposition print unit 10 which may be a
MIDAX® imaging system, for example, a MIDAX® 300 print engine commercially
available from Moore Business Forms, Inc. of Lake Forest, Illinois. The print engine
10 operates by producing a latent electrostatic image on an iImage cylinder using an
ion print cartridge. The image cylinder transfers the image onto a moving paper web
12. A typical ion deposition print engine is illustrated in U.S. Patent No. 5,132,713
and various other patents referenced in the above-identified patent application relate
to various portions of the ion deposition printer 10.

Following the imaging system 10, there are provided a plurality of flexographic
print units, generally designated 14. Each unit includes an anilox or inker roll 16, a
plate or image cylinder 18 and an impression cylinder 20. The web 12 passes over
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the impression cylinder 20 and is printed by contact with the ink on the plate cylinder
18. The arrows in the schematic illustrations of the inker roll and cylinders illustrate
the directions of rotation of those elements. Various idler rollers 22 and 24 are
provided for engaging the web on the input and output sides, respectively, of the
flexographic print units 14. While only two flexographic print units are illustrated, an
additional number of units may be provided. It will therefore be appreciated that the
system 10 may print variabie information on the various portions of the web as
neceésary or desirable and is under computer control, while the flexographic printing
units 14 may print non-variable information along selected portions of the web 12 as
it passes through the flexographic printing units 14. As the web 12 is progressively
printed with variable and non-variable information, it will be appreciated that at the
end of the printing process, the web 12 may be passed through a paper handling
unit, for example, for cutting, slitting, punching or perforating or through other
conventional components whereby the web can be separated into individual discrete
multi-page documents, for example, phone bills each having its own header
(non-variable information), customer information and usage (variable information).

The various documents may then be collated to form an integrated document and
placed in a conventional envelope for mailing.

FIGURE 1 also shows various control components associated with the
apparatus, for practicing the method according to the invention, and which control
system is described and illustrated in prior application Serial No. 08/359,697, filed
December 20, 1994, the disclosure of which is incorporated herein by reference. A
data source 21 typically is in the form of a data tape, and has selective fields thereon
which provide the variable information required for the imaging process. An indicator
(selectable criteria) is encoded on the data tape 40 for each header page (bill) to be
printed. The system aiso includes a first computer, shown schematically at 23. The
first computer 23 includes a data processing and control system which is capable of

driving high speed print devices simultaneously. The preferred first computer 23 may
comprise an XL DATA SYSTEM™ available from Moore Business Forms, Inc. of

Lake Forest, lllinois, and including a high speed data transfer module described and
illustrated in the above-identified patent application.
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The first computer 23 is typically connected to the ion deposition print unit 10.
The computer 23 also ihdirectly controls the flexo units 14. The computer 23 controls
form lag (the time and distance between each control device that performs a function
on a common form in the production line when handling the web 12). The signal for
form lag is transmitted -- as indicated schematically at 25 to an auxiliary device
controller (ADC) 27. The ADC 27 provides an initiation signal to microprocessor
controller (second computer) 29, for each of the flexo units 14. Each of the flexo
units 14 is controlled independently. Once initiated, the microprocessor 29 is used to
accurately control the length of the flexographic plate engagement, on/off signal
compensation, and web speed-following. Typically a separate pattern for each unit
14 Is programmed into the microprocessor controller 29. The patterns are selected
by the initiation signal input from the ADC 27. Each flexographic unit 14 then
functions independently. This can be changed by inputting information into the
computer/microprocessor 29, utilizing any suitable inputting means.

Referring now to Figure 2, it will be seen that the impression cylinder 20 is
mounted for movement toward and away from the plate cylinder 18 such that the web
12 may selectively engage and disengage from the plate cylinder 18. By displacing
the impression cylinder into engagement with plate cylinder 18, the image on the
plate cylinder 18 may be transferred to the web 12 extending about the impression
cylinder 20. It will be appreciated that each flexographic unit forms the images on the
substrate selectively as the substrate passes over the impression cylinder. For
example, portions of the web 12 forming the various pages may contain only variable
Information and, hence, not be printed at all by the flexographic printer 14. On other
occasions, the first flexographic printer 14 will print on certain portions of the
substrate 12, while the follow-on flexographic printer(s) 14 will print non-variable
Information on other portions of the substrate.

As illustrated in Figure 2, the inker roll 14 is mounted for rotational movement
about its center axis A and for pivoting movement about an axis B toward and away
from the plate cylinder 18. The inker roll 16 is disposed such that a portion of the roll
lies in an ink reservoir, designated R. An actuator schematically illustrated at 26 is
coupled to the inker roll 16 at 28. Actuator 26 pivots the inker roll 16 about pivot B




10

15

20

CA 02294784 1999-12-30

WO 99/56956 PCT/US99/09339

into and out of engagement with the plate cylinder 18. The distance of travel of the
inker roll 16 is indicated at a. That is, the inker roll 16 is displaced toward and away
from the plate cylinder 18 a distance g preferably about .010 inch as measured
between the nearest opposite surfaces thereof. As explained previously, the actuator
26 actuates the inker roll 16 to engage plate cylinder 18 during a print cycle, for
example, a single revolution of the plate cylinder. The actuator 26 may then pivot
inker roll 16 about pivot B away from plate cylinder 18, opening the distance between
the inker roll and plate cylinder by a distance a.

It will be appreciated that the inker roll 16 is driven by a flexible coupling
between the shafts on which the respective roll and cylinder are mounted.
Accordingly, the roll 16 and cylinder 18 are rotated about their respective axes at
identical speeds. A doctor blade 30 is mounted such that its edge in contact with the
inker roli 16 lies along a diameter passing through the pivot B and the axis of rotation
A and on the side of the axis of rotation A remote from pivot B. By locating the doctor
blade along the diametrical line, the pivotal movement of the inker roll 16 about pivot
B is essentially a straight line movement toward the plate cylinder 18 parallel to the
tangent of the point of contact of the doctor blade with the inker roll 16. Thus, the
doctor blade 30 maintains substantially constant pressure on the inker roll 16.

While the invention has been described in connection with what is presently
considered to be the most practical and preferred embodiment, it is to be understood
that the invention is not to be limited to the disclosed embodiment, but on the
contrary, is intended to cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.
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WHAT IS CLAIMED IS:

1. In a printing apparatus for printing images on a web including an inker roll,
a plate cylinder and an impression cylinder mounted for rotation about parallel axes,
a method of operating the printing apparatus, comprising the steps of:

contacting the inker roll and the plate cylinder to transfer ink from the inker roll
to the plate cylinder during printing revolutions of said inker roll, plate cylinder and
Impression cylinder; and

preventing contact between the inker roll and the plate cylinder during

non-printing revolutions of the inker roll, plate Cylinder and the impression cylinder to
prevent transfer of ink from the inker roll to the plate cylinder.

2. A method according to Claim 1 including relatively displacing said inker rol|
and said plate cylinder between a first position in contact with one another to transfer
Ink from the inker roll to the plate cylinder and a second position out of contact with
one another to prevent the transfer of ink from the inker roll to the plate cylinder.

4. A method according to Claim 1 including selectively engaging and
disengaging said inker roll and said piate cylinder relative to one another.

5. A method according to Claim 1 wherein the step of contacting includes
contacting the inker roll and plate cylinder solely for one revolution of each image
printed on a web overlying the impression cylinder.

6. A method according to Ciaim 1 wherein a doctor blade contacts the inker
roll and the inker roil is mounted for movement toward and away from the plate
cylinder, and including the step of displacing the inker roll toward the plate cylinder in
a direction perpendicular to the axis of rotation of the inker roll and along a

substantially straight line parallel to 3 tangent defining the line of contact between the
doctor blade and the inker roll.
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