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(54) Chambered doctor blade

(57)  An arrangement for a chambered doctor blade
(1) included in a printing unit having a rotatable cylinder
(5) comprises a first force means (8) for applying the
doctor blade (1) against the cylinder (5) in an operative
position and a second adjustable force means (9) adapt-
ed to absorb at least part of a force generated by the
first force means (8). The second force means (9) is au-

tomatically adjustable to allow the chambered doctor
blade (1) to be moved towards the cylinder (5) in said
operative position.

A chambered doctor blade comprises at least one
such arrangement for obtaining automatic displacement
of the chambered doctor blade (1) relative to the cylinder
(5) for the purpose of compensating for any wear on the
wiping blades of the chambered doctor blade (1).
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Description

Field of the Invention

[0001] The present invention relates to an arrange-
ment for a chambered doctor blade intended for a print-
ing unit. The invention also concerns a chambered doc-
tor blade provided with at least one such arrangement
and a printing unit provided with one such chambered
doctor blade arrangement.

Background Art

[0002] Chambered doctor blades are extensively
used in rotary-printing units, especially flexo-printing
units, for applying ink, lacquer, adhesive or the like to a
rotatable cylinder included in the printing unit. In flexo-
printing, a screen roller is used as inking roller. This roll-
er or cylinder has on its circumferential surface recess-
es/cells that are evenly distributed across generally the
whole circumferential surface. By causing the screen
roller to run in contact with printing ink that is often of
low viscosity, the cells are filled with printing ink, where-
upon excess ink is scraped or wiped off by means of a
doctor blade which abuts against the roller. A layer of
evenly distributed ink is then transferred from the thor-
oughly wiped screen roller to a soft high-intensity print-
ing form, the flexographic printing plate.

[0003] In modern flexo-printing presses, inking and
wiping of the screen roller is usually done by means of
a chambered doctor blade. Such a chambered doctor
blade, which per se functions well, is known, inter alia,
from WO 93/24328. A chambered doctor blade of this
kind has the form of an elongate inking container or ink-
ing chamber which is arranged horizontally and abuts
against the screen roller and which has an upper and a
lower doctor blade as well as end seals at both ends of
the chamber. The doctor blades (lamellae) and the end
seals form a close-fitting frame against the circumferen-
tial surface of the screen roller. The chambered doctor
blade, which during printing is filled with ink, is applied
against the rotating screen roller, which causes the cells
of the roller to be filled with ink. The function of each
doctor blade changes with the direction of rotation of the
roller. One of the doctor blades, the wiping doctor blade,
wipes off excess ink while the other has only a sealing
function.

[0004] In order for the screen roller to deliver a pre-
determined quantity of ink during the entire printing, its
circumferential surface has to be wiped in a constant
manner. Thus, the doctor blades must abut against the
screen roller with a predetermined minimum abutment
pressure.

[0005] It is also known, inter alia from US-A-
5,735,210, to apply a chambered doctor blade against
a screen roller by means of pneumatic/hydraulic cylin-
ders or mechanical springs which press or pull the
chambered doctor blade against the roller with a certain
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force. The application force is determined by the oper-
ator and the abutment pressure of the doctor blades is
kept at a constant level for the entire service life of the
doctor blades.

[0006] According to this principle, a very large appli-
cation force must be used, however, to ensure that the
doctor blades wipe off the screen roller in a constant
manner. A particularly large force is needed to compen-
sate for the friction inherent in the doctor blade mecha-
nism. In addition, pulsating forces arise between the
chambered doctor blade and the screen roller due to
thrusts from the printing form and also from the ink feed-
ing pump, in the case where the latter is of membrane
type.

[0007] The large application force results in increased
friction between the doctor blades and the screen roller,
which leads to the service life of the doctor blades being
shortened. This means that the doctor blades have to
be changed more frequently and, thus, that the doctor
blade cost will increase. In addition, each change of doc-
tor blade takes time and generates costs in terms of mis-
prints and machine downtime.

[0008] Furthermore, more power is required to oper-
ate the screen roller in the printing unit, and the wear on
the end seals of the chambered doctor blade will be un-
necessarily great, which means that the seals also have
to be hanged more frequently leading to increased
costs.

[0009] In the chambered doctor blade according to
WO 93/24328 (see Fig. 4, in particular), the main part
of the application force is absorbed by adjusting screws
(reference numeral 37), and thus only a small part of the
total application force is used to apply the doctor blades
against the screen roller. The adjusting screws are ad-
justed manually when positioning new doctor blades
with respect to their parallelism with the roller and their
abutment pressure against said roller. In order to com-
pensate for the wear of the doctor blades, a manual cor-
rection of the position of the chamber in relation to the
screen roller is carried out occasionally during printing
by regulating the adjusting screws. This allows a lower
application pressure to be used.

[0010] One disadvantage of the technique disclosed
in WO 93/24328, however, is the repeated manual ad-
justments required to compensate for the wear of the
doctor blades and to obtain an optimal abutment of said
doctor blades against the screen roller. If the pressure
is excessively high, the doctor blades will wear faster
than necessary and if the pressure is too low, the screen
roller will deliver too much ink. The manual adjustment
has to be carried out separately in each printing unit and
at both ends of the chambered doctor blade, which is
time-consuming and, thus, expensive.

Summary of the Invention

[0011] In view hereof, the object of the present inven-
tion is to provide an improved arrangement for use in
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connection with a chambered doctor blade in a printing
unit, which arrangement completely or partly obviates
the above drawbacks associated with prior-art tech-
nique.

[0012] This object is achieved on the one hand by
means of an arrangement having the features recited in
independent claim 1 and, on the other hand, by means
of a chambered doctor blade having the features as de-
fined in independent claim 9 and a printing unit having
the features as defined in independent claim 11.
[0013] Additional distinguishing features and advan-
tages of the invention are apparent from the dependent
claims and the following description.

[0014] By the arrangement of the invention compris-
ing a first force means and a second force means adapt-
ed to absorb part of the application force, said second
force means being automatically adjustable, the force
by which the chambered doctor blade is applied against
the roller can be optimized without the need for time-
consuming manual adjustments. An optimal application
force means that an adequate quantity of ink is delivered
from the screen roller and unnecessary misprints are
thus avoided. Furthermore, the wear of the doctor
blades and end seals is reduced. Fewer doctor blades
and end seals are thus required, which implies lower
costs. Less wear also implies lower costs since the ma-
chine downtime required to change the doctor blades
and seals will be reduced.

[0015] Preferably, the second force means is adjust-
ably arranged on a rack which is movable relative to the
fixed parts of the printing unit and adapted to absorb at
least part of the force exerted by the first force means,
to allow a first initial positioning of the second force
means when the doctor blade is being applied against
the roller in an operative position.

[0016] Advantageously, the second force means may
be a threaded element adapted to absorb considerable
forces.

[0017] By the arrangement of the invention compris-
ing a rotating means, such as a toothed wheel, and a
feeding device, such as a piston-cylinder assembly, to
provide displacement of the second force means, a sim-
ple, low-cost solution is provided.

[0018] One advantage of using a pneumatic cylinder
as feeding device is that it is a simple, 'clean’ and inex-
pensive solution.

[0019] The advantages of a chambered doctor blade
provided with at least one inventive arrangement are,
as described above, that an automatic adjustment of the
position of the chambered doctor blade in relation to the
cylinder can be carried out to compensate for any wear
of the blades of the chambered doctor blade. In addition,
a chambered doctor blade provided with at least two ar-
rangements offers the advantage of allowing automatic,
parallel adjustment. The advantages of a corresponding
printing unit follow from that stated above.
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Brief Description of the Drawings

[0020] The invention and its advantages will be de-
scribed in more detail below with reference to the ac-
companying schematic drawings, which by way of ex-
ample illustrate currently preferred embodiments. In the
drawings,

Fig. 1 is a side view of a chambered doctor blade in
an operative position in a printing unit according to
prior-art technique;

Fig. 2 is an enlarged view of parts of the inventive
arrangement;

Fig. 3 is a view of the inventive arrangement along
the line llI-1ll in Fig. 2; and

Figs 4 and 5 illustrate parts of the inventive arrange-
ment according to a second embodiment, the views
corresponding to Figs 2 and 3.

Description of Preferred Embodiments

[0021] Fig. 1 shows a chambered doctor blade device
1 according to prior-art technique and parts of the print-
ing unitin which the chambered doctor blade 1 is includ-
ed. The chambered doctor blade 1 comprises an elon-
gate frame 2, on which two parallel, elongate doctor
blades 3, 4 are mounted at a distance from each other
and parallel to the frame 2. In its operative position, the
chambered doctor blade 1 is arranged parallel to and
adjacent a cylinder 5 included in the printing unit in such
manner that the doctor blades 3, 4 abut against the cir-
cumferential surface of the cylinder 5. The frame 2 of
the chambered doctor blade 1 and the doctor blades 3,
4 define, together with the circumferential surface of the
cylinder 5 and end seals (not shown) provided at the
ends of the chambered doctor blade 1, an elongate
chamber K holding printing ink or the like to be applied
to the cylinder 5. At its ends, the chambered doctor
blade 1 is supported on guides 7 (only one is shown)
which are movable in relation to the fixed parts 6 of the
printing unit. The chambered doctor blade 1 may be
moved to its operative position and applied against the
cylinder 5 by the force exerted by a first force means
comprising, for example, a spring, such as a gas spring
8 arranged on the guide 7.

[0022] An arrangement according to a first preferred
embodiment of the invention is shown in Figs 1-3, to
which reference will be made below. Corresponding ref-
erence numerals have been used. At each end of the
supporting system of the chambered doctor blade 1, an
adjustable stop means or force-absorbing means 9 is
provided. According to the first embodiment shown, said
means comprises an adjusting screw 9, which is re-
ceived in arack 10 that is fixedly connected to the guide
7 and in a bore in said guide 7. The directions in which
the guide 7 can move are indicated in the Figures by
two-way arrows. When the chambered doctor blade 1
is applied against the cylinder 5 by the force exerted by
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the gas spring 8, part of the force exerted can be ab-
sorbed by the screw 9 as its nose 11 makes contact with
the fixed part 6 of the printing unit.

[0023] The rack 10 and the screw 9 are movable to-
gether with the guide 7 as a single unit to allow the cham-
bered doctor blade 1 to be moved to its operative posi-
tion.

[0024] The screw 9 is provided with a toothed wheel
12, which is non-rotationally mounted on the screw 9. A
piston-cylinder assembly 13 is mounted adjacent to the
wheel 12. The assembly 13 may be, for example, a sin-
gle-acting pneumatic cylinder. The cylinder 13 is provid-
ed with an arm or tongue 14 which can engage the wheel
12. The arm 14 is flexible and may also be L or T shaped
to obtain reliable operation of the arm 14. With each ac-
tive stroke of the pneumatic cylinder 13, which causes
its arm 14 to make contact with the cogs of the wheel
12, the wheel 12 rotates by one cog in its forward direc-
tion and the position of the screw 9 is changed so that
the guide 7 can move towards the cylinder 5. The length
of stroke of the arm 14 exceeds the 'length’ of one cog
(cf. the spacing dimension of the wheel 12) and allows
the wheel 12 to move freely, when the arm 14 is in its
inoperative position, to enable manual adjustment of the
screw 9 in both directions.

[0025] By using atypical wheel 12 with about 20 cogs,
the chambered doctor blade 1 is moved less than one
tenth of a millimeter closer to the screen roller 5 with
each stroke of the cylinder 13. As the supply of com-
pressed air to the cylinder 13 ceases, the cylinder re-
turns to its inoperative position. In this position, the
wheel 12 can be rotated manually in both directions. The
cylinder 13 can only turn the wheel 12 in one direction,
i.e. in the direction in which the chambered doctor blade
1 is applied against the screen roller 5. A wheel 12 with
asymmetric cogs is shown in Fig. 3. A wheel 12 with
symmetric cogs could also be used, but another angle
of impact of the arm 14 would then be required.

[0026] The cylinder 13 can be controlled completely
automatically with the aid of a counting unit (not shown)
which receives pulses from, for example, an inductive
sensor arranged adjacent to the rotating parts of the
printing unit, such as a back-pressure cylinder. For in-
stance, one complete turn may generate one pulse. Up-
on receipt of a predetermined number of pulses, the
counter (not shown) provides an output signal to an
electrically operated pneumatic valve (not shown), and
compressed air is then admitted, for example, for one
second so that compressed air is supplied to the cylinder
13 by the intermediary of a compressed-air line 15. The
compressed air is then evacuated from the com-
pressed-air line 15 and the cylinder 13, which is a single-
acting, compressed-air cylinder of spring pull-back type,
returns to its inoperative position. With each stroke of
the cylinder 13, the wheel 12 rotates by one cog.
[0027] By mounting an arrangement according to the
invention at both ends of the chambered doctor blade 1
and pneumatically interconnecting the two cylinders 13
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by the intermediary of a pneumatic valve, so that they
run in parallel, a parallel, stepwise displacement of the
chambered doctor blade 1 towards the screen roller 5
can be obtained. The number of pulses required for the
counter to provide an output signal to the pneumatic
valve can be set by the operator. Suitably, the operator
chooses the number taking into consideration the type
of ink, screen roller and doctor blades with which the
printing unit concerned is equipped. The operator may
change the chosen number of pulses at any time.
[0028] The arrangement of the invention allows man-
ual adjustment of the application of the chambered doc-
tor blade 1 against the screen roller 5 in each printing
unit, since the screws 9 can be adjusted in both direc-
tions when the cylinders 13 are located in their inoper-
ative positions.

[0029] Figs 4 and 5 illustrate a second embodiment
according to which a free wheel hub 16 with cogs/teeth
along its circumference has been mounted on the screw
9 and is adapted to be advanced by means of a gear
rack 17 for adjusting the screw 9. The inoperative posi-
tion of the gear rack 17 is such as to allow manual ad-
justment of the screw 9 in both directions.

[0030] The invention has been described above with
reference to embodiments selected as examples, and
variations and modifications are feasible within the
scope of the invention.

[0031] Forinstance, the arrangement may be used in
a simpler form, in which the operator replaces the coun-
ter and instead activates a pneumatic valve in order to
control the cylinders from a distance. This allows the op-
erator to influence the application of the chambered doc-
tor blade against the cylinder in a certain printing unit
from a distance without having to climb up to the printing
unit concerned to physically adjust the screw 9, as is the
case when using manual adjustment.

[0032] The cylinder 13 provided with the arm 14 can
be replaced by a step motor (not shown). Suitably, the
step motor should be disconnectable to allow manual
adjustment of the screw 9 in both directions. This is
achieved by a step motor which does not use hold cur-
rent.

[0033] Furthermore, the wheel 12 may be replaced by
a free wheel hub provided with a lever (not shown). The
lever should be disengageable to allow manual adjust-
ment of the screw 9 in both directions.

[0034] Itwill be appreciated thatthe pneumatic means
described above can be wholly or partly replaced by hy-
draulic or electromagnetic arrangements.

[0035] It is also evident that automatic adjustment of
the second force means 9 could be achieved in both di-
rections, for example by providing the screw 9 according
to the embodiment shown in Figs 2 and 3 with two
toothed wheels 12 and two cylinders 13.

[0036] Furthermore, it goes without saying that the in-
ventive arrangement may also be used to apply single
doctor blades against a cylinder.
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Claims

10.

An arrangement for a chambered doctor blade in-
cluded in a printing unit having a rotatable cylinder
(5), said arrangement comprising a first force
means (8) for applying the chambered doctor blade
(1) against the cylinder (5) in an operative position
and a second adjustable force means (9) adapted
to absorb at least part of a force generated by the
first force means (8), characterized in that said
second force means (9) is automatically adjustable
to allow the chambered doctor blade (1) to be
moved towards the cylinder (5) in said operative po-
sition.

An arrangement according to claim 1, wherein said
second force means (9) is adjustably arranged on
a rack (10) which is movable relative to fixed parts
(6) of the printing unit and adapted to absorb at least
part of said force by being applied against said fixed
parts (6).

An arrangement according to claim 1 or 2, wherein
said second force means is a threaded element (9).

An arrangement according to any one of the pre-
ceding claims, further comprising a rotating means
(12; 16) connected to the second force means (9)
and a feeding means (13; 17) adapted to engage
said rotating means (12; 16) for obtaining said au-
tomatic adjustability.

An arrangement according to claim 4, wherein said
rotating means (12; 16) is adapted to transfer the
movement of said feeding means (13; 17) to said
second force means (9) in such manner that this
force means (9) is moved relative to said rack (10).

An arrangement according to claim 4 or 5, wherein
said rotating means is a toothed wheel (12; 16).

An arrangement according to claim 5 or 6, wherein
said feeding means consists of a piston-cylinder as-
sembly (13) having an arm (14) which is adapted to
engage said rotating means (12; 16) for adjusting
the position of said second force means (9).

An arrangement according to claim 7, wherein said
piston-cylinder assembly is a pneumatic cylinder
(13).

A chambered doctor blade for printing units, char-
acterized in that it is provided with at least one ar-
rangement according to any one of the preceding
claims.

A chambered doctor blade according to claim 9,
which is provided with at least two of said arrange-
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ments, the arrangements being located at a dis-
tance from each other and adapted to interact for
parallel movement of the chambered doctor blade.

11. A printing unit, characterized in that it has at least

one chambered doctor blade according to claim 9
or 10.
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