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(57) Abregée/Abstract:

Apparatus for the metered coating of a printing machine roller with a liquid application medium, Iin particular for the metered
coating of an ink applicator roller with printing Iink, containing at least one doctor roller placed with its working surface onto the
printing machine roller and carried by a doctor roller bed. The doctor roller is slide-mounted on its working surface by means of
at least one sliding surface formed on the doctor roller bed. The application medium can be fed to or discharged from the surface
of the printing machine roller by rotation of the doctor roller, through a clearance between the sliding surface and the working
surface of the doctor roller. A pressure-regulatable valve for regulating the pressure prevailing in the clearance Is arranged
between a pressure source for the application medium and the clearance.
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ABSTRACT OF THE DISCLOSURE

Apparatus for the metered coating of a printing machine roller with a
liquid application medium, in particular for the metered coating of an ink
applicator roller with printing ink, containing at least one doctor roller placed with
its working surface onto the printing machine roller and carried by a doctor roller
bed. The doctor roller is slide-mounted on its working surface by means of at
least one sliding surface formed on the doctor roller bed. The application
medium can be fed to or discharged from the surface of the printing machine
roller by rotation of the doctor roller, through a clearance between the sliding
surface and the working surface of the doctor roller. A pressure-regulatable
valve for regulating the pressure prevailing in the clearance is arranged between

a pressure source for the application medium and the clearance.
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BACKGROUND OF THE INVENTION

a) Field of the Invention

The Iinvention relates to a doctor roller apparatus for the metered
coating of a printing machine roller with a liquid application medium, in particular
for coating an ink applicator roller with printing ink, of the type having at least one
doctor roller supported by a doctor roller bed and placed with its working surface

against the printing machine roller.

b) Description of the Related Art
Such a doctor roller apparatus is known from U.S. Patent No.

0,372,644, in which the ink applicator roller is connected via a nip to a transfer
roller, the surface of which dips into a fountain filled with application medium. The
fountain is sealed off relative to the transfer roller by means of a barrier doctor
blade and a doctor roller. The doctor roller does not cause the fountain to be
sealed off completely, since it has an engraving through which a metered
quantity of the application medium can flow, this quantity remaining on the
surface of the transfer roller. This quantity of application medium defined by the
respective engraving is then transferred from the transfer roller onto the
applicator roller.

To vary the metering, a different doctor roller with an appropriately
adapted engraving must be used, this being a disadvantage in view of the

assoclated outlay in terms of production and stock-keeping.

SUMMARY OF THE INVENTION

By contrast, the object of the present invention is to provide an
apparatus of the type mentioned in the introduction, by means of which a self-
regulating supply of the printing machine roller with application means and rapid
adaptation to changed metering conditions are possible. Furthermore, the doctor

roller apparatus according to the invention is to be capable of being produced

cost-effectively.



10

15

20

25

30

CA 02349971 2001-06-08

This object is achieved by an apparatus having a pressure source
which supplies the application medium to a clearance between the doctor roller
and the doctor roller bed, and a pressure regulating valve between the source
and the doctor roller.

The metering of application medium on the printing machine roller, In
particular of printing ink on an ink applicator roller, takes place by means of the
doctor roller apparatus according to the invention in a self-regulating manner.
For example, when the printing ink requirement on the ink applicator roller is very
low, because the latter has a high proportion of ink-repelling surfaces, only a
small part of the application medium transported by the doctor roller remains
adhering to the ink applicator roller, while the rest is conveyed back into the
clearance in which a higher pressure is then established. This pressure prevails
on the outlet side at the pressure-regulating valve which thereupon restricts the
further inflow of printing ink in order to lower the pressure in the clearance. As a
result of the sliding mounting of the doctor roller due to the printing ink forming a
hydrodynamic lubricating film in the clearance, a kind of consumption lubrication
occurs, In which excess printing Iink I1s automatically conveyed back into the
clearance by the doctor roller. This results in a closed system with a low-loss ink
circulation and the use of only a small amount of solvent. The application,
metering and smoothing of the ink on the ink applicator roller are carried out
advantageously by means of a single unit.

On account of the double function of the clearance which gives rise, on
the one hand, to a sliding mounting for the doctor roller and, on the other hand, to
a transport duct for the printing ink, the doctor roller apparatus according to the
iInvention has an extremely compact build. A short inking zone is consequently
obtained, with the result that the outlay in cleaning terms is reduced. Since there
IS In the clearance a sliding film consisting of printing ink, the mounting of the
doctor roller has some elasticity, so that axial errors, unavoidable in practice,
between the doctor roller and the ink applicator roller can be compensated. Thus,

advantageously, a surface pressure which is constant over the axial length can

-9

SN 2 PN G ST AN S i ey



10

15

20

25

30

CA 02349971 2001-06-08

be achieved between the doctor roller and the ink applicator roller. Finally, the
doctor roller apparatus according to the invention can be used for different
circumferences and types of printing machine rollers.

According to measures particularly to be preferred, the working surface
of the doctor roller is provided on the end faces which helical conveying grooves
oriented so that, when the doctor roller is driven, printing ink located at the lateral
ends of the clearance can be conveyed to the middle of the doctor roller.

Application medium is thereby prevented from escaping laterally from the

clearance.

Other objects and features of the present invention will become
apparent from the following detailed description considered in conjunction with
the accompanying drawings. It is to be understood, however, that the drawings
are designed solely for purposes of illustration and not as a definition of the limits
of the invention, for which reference should be made to the appended claims. It
should be further understood that the drawings are not necessarily drawn to
scale and that, unless otherwise Indicated, they are merely intended to

conceptually illustrate the structures and procedures described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 Is a side view of a preferred exemplary embodiment of a
doctor roller apparatus according to the invention placed onto an ink applicator

roller of a printing machine;

Figure 2 shows an enlarged cross-sectional illustration of a detail of
Figure 1;

Figure 3 shows a top view of the doctor roller apparatus of Figure 1;

and

Figure 4 shows a front view of the doctor roller apparatus of Figure 1.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS
In Figure 1, a doctor roller apparatus 1 contains a doctor roller 2 which

Is carried by a doctor roller bed 4 and is pressed with its working surface 6
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through a nip 8 onto an ink applicator roller 10 in the inking unit of a printing
machine. The ink applicator roller 10, in turn, inks a printing form, not illustrated
for reasons of scale, which is tension-mounted on a form cylinder. In order to
achieve a defined pressing force of the doctor roller 2 on the surface 12 of the ink
applicator roller 10, the doctor roller bed 4 is prestressed in the direction of the
ink applicator roller 10 by means of one or more diaphragm-type air cylinders 14.
The doctor roller 2 is assigned a drive, not illustrated here, by means of which it
can be set in rotational movement at an adjustable speed and with an adjustable
direction of rotation relative to the ink applicator roller 10.

The doctor roller 2 is mounted, on its working surface 6, by means of a
cylindrical sliding surface 16 formed in the doctor roller bed 4 and projects
radially beyond an approximately rectangular aperture 18 formed in the sliding
surface 16 and is in contact with the surface 12 of the ink applicator roller 10
which extends parallel to the aperture. On the opposite side facing away from the
Ink applicator roller 10, the sliding surface 16 has ink bores 20 which are
arranged at a distance from one another along the length of the doctor roller bed
4. An Ink tube 24 branching off from a central ink distributor tube 22, as shown in
Figure 3, issues into each bore 20. Pressurized printing ink is pumped into the
central ink distributor manifold 22 by means of a pump 26 and passes via the ink
tubes 24 and the Iink bores 20 into a clearance 28 present between the sliding
surface 16 and the working surface 6 of the doctor roller 2. Furthermore, the ink
distributor manifold 22 has arranged in it a pressure-regulating valve 30 which
keeps the pressure in the downstream clearance 28 constant, irrespective of the
feed pressure generated by the pump 26, as a result of the throttling or opening
of the inflow.

When the doctor roller 2 rotates relative to the sliding surface 16 in the
direction indicated by the arrow, the printing ink flushed in through the ink bores
20 Is entrained as a result of its adhesive and viscous properties and is pressed

Into the clearance 28. The doctor roller 2 is slide-mounted within the sliding
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surface 16 of the doctor roller bed 4 by means of a supporting hydrodynamic
lubricating pressure generated in the clearance 28.

The clearance height resulting from half the difference in diameter
between the outside diameter of the doctor roller 2 and the inside diameter of the
sliding surface 16 is, in this case, such that the clearance 28 can form a transport
duct for the printing ink on the path between the ink bores 20 and the aperture 18
directed towards the ink applicator roller 10. On account of adhesion to the
effective surface 6 of the doctor roller 2, the printing ink located in the clearance
28 is then transported towards the aperture 18. Finally, in the nip 8, the Ink
passes as a thin ink film onto the surface 12 of the ink applicator roller 10 which
executes in the nip 8 a circumferential movement in the same direction as the
doctor roller 2, as can best be seen from the enlarged view of Figure 2. The
clearance 28 thus serves as an interspace in which hydrodynamic supporting
pressure necessary for the sliding mounting of the doctor roller 2 can be
generated, and also forms the transport duct for supplying ink to and removing it
from the ink applicator roller 10. Since the clearance 28 always contains a
particular ink volume, it also constitutes a chamber-like reservoir, downstream of
the pressure-regulating valves 30, for the printing ink.

If, for example, the ink requirement on the ink applicator roller 10 is low
because there Is a high proportion of ink-repelling surfaces on the latter, only a
small part of the printing ink transported by the doctor roller 2 remains adhering
to the surface 12 of the ink applicator roller 10, whilst the rest is conveyed back
iInto the clearance 28, in which a higher pressure is then established. This
pressure counteracts the feed pressure generated in the ink distributor manifold
22 by the pump 26 and prevails on the outlet side at the pressure-regulating
valve 30 which thereupon throttles the further inflow of printing ink in order to
lower the pressure in the clearance 28.

S0 that the ink layer located on the doctor roller 2 and running back
iInto the clearance 28 after passing through the orifice is not stripped off at an

entry 32 of the doctor roller bed 4, the clearance 28 does not narrow abruptly at
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the entry, but in a funnel-shaped manner, as seen in the direction of rotation of
the doctor roller 2.

If there is a greater ink requirement on the ink applicator roller 10,
more printing ink is transferred from the doctor roller 2 onto the ink applicator
roller 10 at the nip 8 and the pressure in the clearance 28 falls. The upstream
pressure-regulating valve 30 will react correspondingly by its flow cross section
being widened, in order to allow more printing ink to flow through and to increase
the pressure in the clearance 28.

Depending on the ink requirement, the quantity of printing Ink
transferred onto the surface 12 of the ink applicator roller 10 is therefore adapted
automatically, without further settings having to be carried out. If, for example,
the ink applicator roller 10 inks the printing form tension-mounted on the form
cylinder, a residual relief is left behind with ink gaps on the ink applicator roller
10. Consequently, a further transport of printing ink Is necessary, In order to ink
in the iInk gaps anew. The pressure-regulating valve 30 then sets the Ink quantity
to be conveyed further in accordance with the pressure conditions which are
established in the clearance 28 as a result of the ink requirement on the ink
applicator roller 10.

In the case of a change in the nip conditions, for example when a
higher placement force of the doctor roller 2 on the ink applicator roller 10 is
generated as a result of an increase In pressure In the diaphragm-type air
cylinders 14, the floating mounting of the doctor roller 2 yields elastically and the
pressure in the clearance 28 initially rises, whereupon, however, the pressure-
regulating valve 30 lowers the pressure in the clearance 28 by a reduction in the
ink feed flow. The printing ink i1s consequently metered as a result of the force
equilibrium established between the pressing force with which the doctor roller 2
Is pressed against the ink applicator roller 10 and the bearing force which
counteracts this and which is established by the ink pressure prevailing in the

clearance 28.
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The metering of the ink film on the ink applicator roller 10 is also
influenced, inter alia, by the following parameters: the relative speed between the
doctor roller 2 and the ink applicator roller 10 in the nip 8, the nip ratio (arc length
of the contact surfaces in the nip 8 between the effective surface 6 of the doctor
roller 2 and the surface 12 of the ink applicator roller 10), the pressing force of
the doctor roller 2 against the ink applicator roller 10, the capillary action taking
place due to the respective clearance height, the geometry and nature of the
surfaces 6, 12 of the ink applicator roller 10 and of the doctor roller 2 and also the
Reynold’s number of the flow in the clearance 28. The influence of these
variables on the ink supply on the ink applicator roller 10 can be determined
empirically and represented by corresponding process characteristic curves. The
volume of the clearance 28 and, in particular, its clear height exert a great
influence on the thickness of the ink film on the Iink applicator roller 10, since, In
the case of a larger clearance 28, a larger ink volume can also be conveyed
through It.

As shown in Figure 4, the doctor roller 2 is provided on the end faces
in each case with helical conveying grooves 34, the direction of rotation of which
Is oriented such that, when the doctor roller 2 Is driven In the direction indicated
by the arrow Iin Figure 2, printing ink located at the lateral ends of the clearance
28 is conveyed to the middle of the doctor roller 2. This prevents the situation
where printing ink can escape laterally from the clearance 28 and the pressure In
the clearance 28 decreases as a result.

Reversing the process described above, the doctor roller apparatus 1
according to the invention may also be used to remove ghosting on the Ink
applicator roller 10. This is achieved by the direction of rotation of the doctor
roller 2 being reversed, so that the circumferential speeds of the doctor roller 2
and ink applicator roller 10 in the nip 8 are opposite to one another. In this case,
due to the opposite rotational movement of the doctor roller 2, the ink layer
responsible for the ghosting effects is wiped off from the ink applicator roller 10

and conveyed by the doctor roller 2 into the clearance 28, from where it can be
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pumped away as a result of the action of the pump 26 which then exerts a
suction effect. Self-cleaning then occurs due to the doctor roller 2 being driven
constantly opposite to the direction of run of the ink applicator roller 10. The
doctor roller apparatus 1 may also serve for smoothing and equalizing the ink
layer present on the ink applicator roller 10.

By means of a series connection of a plurality of doctor rollers 2, the
number of ink-transferring nips 8 is increased, thus leading to a better distribution
and homogenization of the printing ink. Finally, the doctor roller apparatus 1
according to the invention may be of the traversing type, that is to say it is
capable of being moved back and forth in an oscillating manner along the surface
12 of the ink applicator roller 10 and parallel to this.

Thus, while there have shown and described and pointed out
fundamental novel features of the invention as applied to a preferred
embodiment thereof, it will be understood that various omissions and
substitutions and changes in the form and details of the devices illustrated, and In
their operation, may be made by those skilled in the art without departing from
the spirit of the invention. For example, it is expressly intended that all
combinations of those elements and/or method steps which perform substantially
the same function in substantially the same way to achieve the same results are
within the scope of the invention. Moreover, it should be recognized that
structures and/or elements and/or method steps shown and/or described In
connection with any disclosed form or embodiment of the invention may be
incorporated in any other disclosed or described or suggested form or
embodiment as a general matter of design choice. It is the intention, therefore, to

be limited only as indicated by the scope of the claims appended hereto.
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CLAIMS

1. Apparatus for the metered coating of a printing machine roller with a
liquid application medium, said apparatus comprising

a doctor roller bed having a sliding surface,

a doctor roller having a working surface supported on said sliding
surface with a clearance between said working surface and said sliding surface,

a pressure source for supplying an application medium to said
clearance under pressure, and

a pressure regulating valve between said pressure source and said
doctor roller for regulating the pressure of the application medium in the
clearance, whereby
by pressing the working surface of the doctor roller against the surface of a
printing machine roller and rotating the doctor roller, the application medium can
be fed to or removed from the surface of the printing machine roller at a desired

rate.

2. Apparatus as in claim 1 wherein said sliding surface comprises a
substantially rectangular aperture, said doctor roller extending radially beyond
said rectangular aperture for parallel contact with said printing machine roller,
sald sliding surface further comprising a plurality of ink bores facing away from
sald aperture, said Ink bores being spaced apart along the length of said doctor
roller, said apparatus further comprising an ink distribution manifold between said

pressure regulating valve and said ink bores.

3. Apparatus as Iin claim 2 wherein said pressure source comprises a

pump for pumping ink into said manifold via said pressure regulating valve.
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4 Apparatus as in claim 3 wherein said pressure regulating valve can
regulate the pressure of said ink in said clearance regardless of the pressure

generated by said pump.

D. Apparatus as in claim 4 wherein said clearance forms a duct for

transporting printing ink from the ink bores to the orifice.

0. Apparatus as in any one of claims 1 to 5 further comprising a drive for
driving said doctor roller at an adjustable speed in an adjustable direction of
rotation relative to the printing machine roller, whereby the quantity of application
medium transferred to said printing machine roller can be metered as a function
of the speed and direction of rotation of the doctor roller relative to the printing

machine roller.

7. Apparatus as in any one of claims 1 to 6 further comprising means for
means for metering said application medium to said clearance as a function of
nip ratio between the doctor roller and the printing machine roller, pressing force
of the doctor roller against the printing machine roller, capillary action in the

clearance, and Reynold's number of flow in the clearance.

8. Apparatus as in any one of claims 1 to 7 further comprising a

diaphragm-type air cylinder for urging said doctor roller against said printing

machine roller.

0. Apparatus as in any one of claims 1 to 8 wherein said working surface
of said doctor roller has axially opposed ends and a middle portion therebetween,
sald axially opposed ends being provided with helical conveying grooves which

are oriented to convey application medium from said ends toward said middle

portion when said doctor roller is rotated.
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10. Apparatus as in any one of claims 1 to 9 further comprising means for
traversing said doctor roller along said printing machine roller in parallel with said

printing machine roller.

11. Apparatus as in any one of claims 1 to 10 comprising a plurality of said

doctor rollers arranged in series along the length of said printing machine roller.

12. Apparatus as in any one of claims 1 to 11 further comprising a funnel

shaped entry of said doctor roller into said clearance.
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