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(57) Abregé/Abstract:

here Is disclosed a printing unit (1) for use in an offset machine. The printing unit allows a broader use of offset machines (1). This
IS achieved In that the lacquer application means and the water application means comprise a unit (28) consisting of a doctor blade
chamber device (30) and at least one roller (29, 32) for transferring lacquer or water from the doctor blade chamber device (30) to
the plate cylinder (15) of the printing unit.

,
L
X
e
Senchee f
L S S \
ity K
X : - h.l‘s_‘.}:{\: .&. - A L~

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02294339 1999-12-15

PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intemational Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification © : (11) International Publication Number: WO 99/01282
B41F 7/26, 23/08 Al

(43) International Publication Date: 14 January 1999 (14.01.99)

(21) International Application Number: PCT/DK98/00303 | (81) Designated States: AL, AM, AT, AT (Utility model), AU, AZ,
BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, CZ (Utility
(22) International Filing Date: 2 July 1998 (02.07.98) model), DE, DE (Utility model), DK, DK (Utility model),
EE, EE (Utility model), ES, FI, FI (Utility model), GB, GE,
GH, GM, GW, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR,
(30) Priority Data: KZ, 1L.C, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN,

0800/97 3 July 1997 (03.07.97) DK MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SK (Utility model), SL, TJ, TM, TR, TT, UA, UG, US,

UZ, VN, YU, ZW, ARIPO patent (GH, GM, KE, LS, MW,

(71) Applicant (for all designated States except US): TRESU A/S SD, 8Z, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ,

[DK/DK]; Eegsvej 14-16, DK-6091 Bjert (DK). MD, RU, TJ, TM), European patent (AT, BE, CH, CY, DE,

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE),

(72) Inventor; and OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR,
(75) Inventor/Applicant (for US only): LEIMAND, Henrik NE, SN, TD, TG).

[DK/DK]; Engdraget 18, DK~-6091 Bjert (DK).

(74) Agent: PATRADE A/S; Store Torv 1, DK-8000 Arhus C (DK). | Published

| With international search report.
| In English translation (filed in Danish).

P

B
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(57) Abstract

There 1s disclosed a printing unit (1) for use in an offset 26 25'
machine. The printing unit allows a broader use of offset *u\.. Z
machines (1). This is achieved in that the lacquer application . K ‘/
means and the water application means comprise a unit (28)
consisting of a doctor blade chamber device (30) and at least
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one roller (29, 32) for transferring lacquer or water from the . . .
doctor blade chamber device (30) to the plate cylinder (15) ' . .
of the printing unit. 1 x.. 2;7
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METHOD OF OPERATION OF A PRINTING UNIT AND PRINTING UNIT FOR
OFFSET MACHINE

The present invention relates to a method of operation of a printing unit and a printing
unit for use in an offset machine comprising lacquer application means and water

application means.

Offset machines are known in the art and therefore will only be briefly explained. A
web or a sheet to be printed 1s passed between printing rollers or transfer rollers. The
web or the sheets are made to abut on a blanket cylinder for application of the print to
be applied 1n the individual printing unit in the offset machine. The blanket cylinder is
In contact with a plate cylinder which transfers the colour print which is to be placed

on the web. The plate cylinder is in contact with a dampening unit and an inking unit

applying damp and ink, respectively. Thus, an offset plate on the plate cylinder will be

rotated whereby water receptive parts are dampened by the rollers of the dampening
unit. Then the ink receptive parts of the offset plate are provided with ink from the
inking rollers in the inking unit. The formed image is then applied to the blanket cyl-

inder which in turn applies the ink onto the web or the sheet. Preferably a paper web is

used, but other materials may also be used for printing.

A printing unit according to the present invention may be used in a traditional offset
machine, for example of the type disclosed in EP 767.058. As the printing unit may
form a part of an offset machine constructed according to the same principle and

with the same sheet feeder and sheet delivery means at the beginning and the end of

the printing unit, just like there may be used similar means for transferring paper web
or sheets between different, consecutive printing units to apply the finished image to

the web. Likewise, the same type of printing ink may be employed. Offset
machines may be equipped with a lacquering unit. The lacquering unit will
typically be constructed with a plate cylinder onto which the lacquer is applied

from a roller arrangement which is supplied from a pan with clear lacquer.
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It 1s the object of the present invention to provide a method of operation of a printing
unit and a printing unit for an offset machine allowing a broader use and a more effec-
tive operation of printing units in existing offset machines. Furthermore, it is an objet
to provide a printing unit which simultaneously may be used for application of lacquer

and 1nk 1n the same printing unit.

According to the present invention this 1s achieved with a method characterised in that
the printing unit comprising a doctor blade chamber device is used for lacquer appli-

cation and as a dampening unit for water application.

The printing unit for use by the method is characterised in that the lacquer application
means and the water application means are comprised of a unit comprising a doctor
blade chamber device and at least a roller for transferring lacquer or water from the

doctor blade chamber device to the plate cylinder of the printing unit.

By using such a method and such a unit, 1t becomes possible to modify existing offset
machines such that they find a broader use and simultaneously the process may run
faster. The amount of ink or damp located in the holes on the transfer roller will be

transterred to the plate cylinder either directly or via a rubber roller.

It will be possible to use separate doctor blade chamber devices for lacquer application
or water application. However, it will also be possible to use one and the same doctor

blade chamber device for lacquer or water application.

In a lacquering unit, which typically will be the last printing unit in an offset machine,
1t 1s advantageous that the lacquer application means comprises only one screen roller
in the form of an anilox roller for transferring the lacquer applied directly from the
doctor blade chamber device to the plate cylinder. This construction may be further
developed. According to a special embodiment, most printing units will be provided
with a support for supporting a cleaning system comprised of a liquid spraying nozzle
and wiping paper. This system may be detachably mounted on the support. According

to an advantageous embodiment, this support may also be used for supporting the lac-



10

15

20

25

30

CA 02294339 1999-12-15

WO 99/01282 PCT/DK98/00303

quer application means in the form of the doctor blade chamber device and the screen
roller. In such a situation, the screen roller will preferably be driven by its own motor,
preferably a tacho motor. Thus, the coupling means located in the frame of the offset

machine can be reused as coupling means for the unit according to the invention.

The motor which 1s being used to drive the screen roller 1s an independent motor in
order to be able to adjust the number of revolutions for different offset machines.
Thus, the unit does not require a special adjustment of the drive of the screen rollers
for different offset machines. In the machine, all that 1s required is a suspension which

in 1ts most stmple form comprises four pins or screws on a support.

By use of a unit according to the invention based on a doctor blade chamber device, it
will be possible to apply strongly pigmented inks, as for example metal lacquer. This
will not be possible with conventional printing units, as pigments/inks will clot and

make quality printing impossible.

The unit according to the invention may also be used as a dampening unit. In the
known dampening units an environmental problem arises. To transfer the dampening
water with the present roller arrangement, 1t 1s necessary to add solvents. At present,

this has been prohibited in several places.

Alternatively, attempts have been made to solve the problem by using Teflon coating
to form a sort of mask so as to avoid ink setoff in certain areas. This is known as dry
offset and, in principle, 1s a different process. Thus, Teflon may be used to replace
water application from the dampening rollers. This system has an advantage as the

paper is not dampened and so there 1s no risk of poor attachment of lacquer.

Instead of using the traditional dampening units, according to the present invention a
system comprising a doctor blade chamber device and a transfer roller may be used.
According to a preferred embodiment, a screen roller and a rubber roller are used be-
tween the doctor blade chamber device and a plate cylinder. This is advantageous as it

allows a faster printing than previously. The amount of water or the water bead which
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is being formed in a wedge-shaped space between the rubber roller and the plate cyl-
inder can be varied by operating at varying speeds between the rubber roller and the
plate cylinder. By operating the rubber roller at a greater speed, it is thus possible to
provide a greater amount of water in the wedge. The amount of water can also be ad-
justed by varying the clearance of the rubber roller and the plate cylinder. The printing
unit according to the invention is thus advantageous in that the amount of water lo-

cated in the clearance may be varied according to need.

As a printing unit is intended either for lacquer or as dampening unit, 1t will be possi-

ble to use same unit comprising a doctor blade chamber device and transfer roller for

both water and for lacquer.

If the plate cylinder is provided with rubber blanket, 1t will be possible to place card-
board under the blanket wherein a so-called window 1s made, 1.e. an area which is cut
out. Hereby, no print is made in this area. This provides the possibility of the finished

image being provided with a blank space in this area, for example for a bar code or for

adhesive.

By use of a conventional dampening unit, it will not be possible to apply lacquer. Be-
cause of the surface rates, there will be a substantial and unacceptable pollution of the
surroundings as lacquer will splash from the periphery of the roller and from the ends
of the rollers. By using the unit according to the invention as dampening unit, 1t will

be possible to avoid pollution.

It will also be possible that two units according to the invention are provided together
with the plate cylinder, of which the one unit 1s used tfor lacquer application and the
other for water application. Hereby it will be possible to provide lacquer stripes and
ink stripes side by side on the plate cylinder. This 1s made possible as doctor blade
chamber devices can be divided to supply liquid/ink over a part of their length. Thus,

hereby is achieved the possibility of making prints with entirely new eftects.
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In traditional offset machines more printing units will usually be provided. There have
been a growing need and a desire to be able to employ lacquer application on the
formed colour prints. Lacquer application is used as a final layer providing a lacquer
layer atop the formed colour print. This lacquer application yields a better quality and
a greater depth in the formed print. If it is desired to be able to apply lacquer, it has
been necessary to supplement the traditional offset machines with an extra lacquering
unit. The lacquering unit normally has a structure which is comparable to that of a
dampening unit. This means that the lacquering unit transfers lacquer from a lacquer

reservolr via a roller arrangement and a contact roller which abuts on the plate cylin-

der.

With the present invention it 1s possible to modify one or all of the desired printing
units. The one or all the printing units which are not rebuilt are used for offset-
printing. It 1s, for example, possible to modify an existing offset machine with four
printing units. This may take place by modifying the last printing unit in the operating
direction of the machine. The three preceding printing units then use the primary col-
ours to make of the desired colour print. In the one or all of the modified printing
units, the offset inking unit is detached from the plate cylinder. Then the dampening
unit is replaced by a unit comprising a doctor blade chamber device and a screen roller
which 1s moved into engagement with the plate cylinder. In this system, the plate cyl-
inder will be provided with a rubber blanket which 1s in contact with the hard screen
roller. If, at a later time, 1t 1s desired not to use lacquer application, it will be possible
to demount the unit comprising the screen roller and the doctor blade chamber device

and re-mount the rollers of the dampening unit.

If frequent changes are required, it will be possible to place the dampening unit and a
unit comprising the screen roller/doctor blade chamber device on a slide system such
that these two systems optionally may be moved 1nto and out of engagement with the
plate cylinder. By the conversion from lacquer operation to conventional inking op-
eration and vice versa 1n such a printing unit, 1t will thus be necessary to exchange the

plate on the plate cylinder as a rubber blanket 1s used when the lacquering unit is in
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engagement, whereas conventionally a metal plate 1s used when the dampening unit

and the inking unit are in engagement with the plate cylinder.

The invention will now be described in detatl with reference to the accompanying

schematic drawing, in which

Fig. 1 shows a side view of a typical offset machine comprising four printing units,

Fig. 2 shows a partial view illustrating a known printing unit comprising a dampen-
ing unit and an mking unit,

Fig. 3 shows a view corresponding to Fig. 2 illustrating a first embodiment of a
printing unit according to the invention,

Fig. 4 shows a view corresponding to Fig. 2 illustrating a second embodiment of an
printing unit according to the invention,

Fig. 5 shows an example of a known arrangement 1n a printing unit,

Fig. 6 shows a view corresponding to Fig. 5 illustrating a further embodiment of a
printing unit according to the invention, and

Fig. 7 shows a view illustrating a further embodiment of a printing unit according to

the 1nvention.

Fig. 1 shows a traditional offset printing machine 1 comprising four printing units 2.
The machine has a transport direction 3 for sheets being printed. The sheets come
from a feeder station 4 and 1s transferred to a delivery station 5 by means of a feeder
arrangement 6 comprising a conveyor belt 7. The conveyor belt 7 extends around two
rollers 8,9. The individual sheets are transferred from the unit 4 via a track 10 around
an 1mpression cylinder 12. The individual sheets are placed at a position indicated by
13. Thus, the sheets are placed in an area between a blanket cylinder 14 and an im-
pression cylinder 12. The blanket cylinder 14 is in contact with a plate cylinder 15.
Apart from the impression cylinders 12, the offset machine also comprises transfer

cylinders 16 for the sheets.

Furthermore, the offset machine comprises gripper means for holding the sheets and a

plurality of rollers for dampening units and inking units which are connected to the
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plate cylinder. As these are well known, they are not shown in Fig. 1 which serves to

illustrate the construction of the offset unit. However, these rollers are shown in Fig. 2.

Fig. 2 shows a printing unit 2 comprising an impression cylinder 12, a blanket cylin-
der 14 and a plate cylinder 15. These cylinders rotate according to the arrows
17,18,19. A dampening unit comprises a container 21 for water. From the water con-
tainer 21 the water is led via a system of rollers 22 to the last contact roller 23 abutting
on the plate cylinder 15. Furthermore, the printing unit 2 comprises an inking unit 24
comprising a number of rollers 25 which transfer ink from an ink fountain 26 to con-
tact rollers 27 applying the ink to a plate (not shown) located on the plate cylinder 15.
Thus, the plate which is located on the plate cylinder will be supplied with ink in the
areas to which no water has been applied from the dampening unit 20. The plate will

usually be an etched metal plate.

As an inking unit, in principle, is constructed like the dampening unit 20, Fig. 2 can
also be said to illustrate an inking unit. Thus, the ink will be fed from the container 2?2

containing ink and to be transferred via rollers 22 to the last contact roller 23 also

called the forme inking roller.

T'he shown embodiment possesses certain environmental and technical disadvantages.

Instead of using the existing dampening unit, the printing unit shown in Fi1g. 2 can be

modified as illustrated in Fig. 3.

In F1g. 3 the contact roller 23 is replaced by a unit 28 comprising a screen roller 29,
preferably an anilox roller, of the kind used in flexographic printing. The screen roller

29 may be mounted directly in the existing suspension. On the screen roller 29, a

doctor blade chamber device 30 is mounted. Even at large peripheral rates, the unit 28
Can ensure a constant and uniform amount of water and/or lacquer being transferred to
the plate cylinder 15. If it is desired to use the unit 28 for lacquer application, the roll-
ers 27 of the inking unit are moved out of engagement with the plate cylinder 15. If

the unit 28 is used for water application, the Inking unit 24 is maintained in engage-

ment with the plate cylinder 15.



10

15

20

25

30

WO 99/01282

CA 02294339 2006-02-03

8 PCT/DK98/00303

In the shown embodiment, the use of the hard screen roller 29 will necessitate the use

of a rubber blanket on the plate cylinder 15.

The shown printing unit will be very simple and easy to maintain. Simultaneously, the
system will be easy to convert depending on whether it is desired to use the printing
unit for one purpose or the other. Thus, according to ones wishes, i1t will be possible to

use the existing dampening unit concurrently with the unit 28 according to the inven-

tion.

When the unit 28 1s used for water application, it will be easy to adjust the amount of
water 1n a simple manner. Such an adjustment of the amount of water is difficult in
traditional dampening units where the rollers run synchronously with the plate cylin-
der 15. The screen roller 29 may be provided with its own motor driven independently
of the plate cylinder. This provides the possibility of a differentiated peripheral rate
and thereby the possibility of damming up larger or smaller amounts or water in the

wedge-shaped space 31 formed between the screen roller 29 and the plate cylinder 15.

In F1g. 4, there 1s shown a further embodiment of a printing unit 2 according to the
invention. Fig. 4 differs from the printing unit shown in Fig. 3 in that between the unit
28 there 1s placed a further roller, viz. a rubber roller 32. By using a dampening unit
constructed according to this principle, the dampening water will be transferred to the

plate cylinder 15 from the doctor blade chamber device 30 via the screen roller 29 to

the rubber roller 32 which will apply the dampening medium/water onto the plate
cylinder 15. This arrangement is particularly advantageous with the opportunity for
speed variation. Thus, the peripheral rate in this embodiment may easily be varied
relative to the peripheral rate on the plate cylinder with regard to varying the damp

supply according to wish. In the embodiment shown in Fig. 4, the plate cylinder 15

can be used with a traditional metal plate whereto the ink is applied in the inking unit
24.

In F1g. 5 there is shown a known cleaning arrangement 33 to be used for a plate cylin-

der 15. The cleaning arrangement 33 comprises a liquid nozzle 34 which sprays a lig-
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uid onto the plate cylinder and onto a wiping belt 35 extending around the roller 35°.
The rollers 35" and the nozzle 34 are mounted on a support 36. The support 36 is

mounted on pins 37 fastened to the frame 38 of the offset machine.

The arrangement 33 may be secured to the pins 37 by bolts or in another way. How-
ever, the arrangement is detachable from these pins. Thus, it will be possible to re-
place the shown arrangement by a unit illustrated in Fig. 6 and comprising a doctor
blade chamber device 30 and a screen roller 29. The unit 28 is mounted on a support-
ing frame 39. The supporting frame 39 is mounted on the frame 38 of the machine via

the pins 37. Thus, it is easy to substitute the unit 28 for the device 33.

The roller 29 1s driven by its own motor 40 by means of a belt connection or another
surtable transmission connection. The motor 40 is preferably a tacho motor, such that
the rotational speed can be set according to wish and adjusted to the rotational speed
of the plate roller 15. The unit 28 is pivotally mounted about a bearing 41, such that it
may be pivoted out of and into engagement with the roller 15. The doctor blade cham-
ber device 30 1s mounted on an arm 42 via a pivotal bearing 43 such that it can be ad-
Justed to the screen roller 29. The mutual swinging of the system may be established

by means of a cylinder 44.

F1g. 7 shows a further embodiment of a printing unit according to the invention. In this
printing unit, there is a simultaneous use of two units 28. In this embodiment, there is
not shown an inking unit 24 corresponding to the inking unit 24 in Figs. 2,3 and 4.
However, such an inking unit will also form part of this embodiment. The unit 28 il-
lustrated to the right in the Figure, is used for the application of damp. The unit 28
illustrated to the left is used for the application of lacquer. As it is possible to divide
the doctor blade chamber device across its length, it will be possible to apply lacquer
In stripes where the dampening unit does not apply damp. Such an effect will not be
possible in traditional printing units. The inking unit and the dampening unit illus-
trated 1in Fig. 7 will work according to the same principle as explained above with ref-

erence to the preceding Figures.
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CLAIMS
1. A method of operation of a printing unit in an offset machine characterised in that the

printing unit has a doctor blade chamber device used for lacquer application or as a

dampening unit for water application.

2. A printing unit for use in an offset machine comprising means for lacquer application
and means for water application, characterised in that the lacquer application means and the
water application means each comprise a unit comprising a doctor blade chamber device and
at least one transfer roller for transferring lacquer or water from the doctor blade chamber

device to a plate cylinder of the printing unit.

3. A printing unit for use in an offset machine having a respective plate cylinder and a
single unit comprising a doctor blade chamber device and at least one transfer roller for

transterring lacquer or water from the doctor blade chamber device to the plate cylinder.

4. A printing unit according to either claim 2 or claim 3, characterised in that only one
transfer roller 1in the form of a screen roller 1s provided for transferring lacquer directly from

the doctor blade chamber device to the plate cylinder.

5. A printing unit according to either claim 2 or claim 3, characterised 1n that two
transfer rollers in the form of a screen roller and a rubber roller are provided for transferring

water from the doctor blade chamber device to the plate cylinder.

6. A printing unit according to any one of the claims 2-5, characterised in that the unit
comprising the doctor blade chamber device and at least one transfer roller is displaceably

mounted relative to the plate cylinder between an engagement position and an idling position.

7. A printing unit according to any one of the claims 2-6, characterised in that the unit

comprising the doctor blade chamber device and at least one transfer roller unit is provided
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with coupling means adapted to be releaseably connected to coupling means mounted 1n the

offset machine for coupling a cleaning unit to the plate cylinder.

8. A printing unit according to any one of the claims 2-7, characterised in that the

transfer roller 1s driven by its own motor.

9. A printing unit according to claim 8 in which the motor 1s controlled by a tacho signal

from the offset machine.

10. A printing unit according to any one of the claims 2-9, characterised in that the unit
comprising the doctor blade chamber device and at least one transfer roller is replaceably

mounted in the offset machine with an existing dampening unit of the offset machine.

11. A printing unit according to any one of the claims 2-10, characterised in that the
transfer roller which 1s in contact with the plate cylinder of the printing unit is mounted in a
bearing of the offset machine for a conventional transfer cylinder in a dampening unit, and
that the plate cylinder simultaneously is in contact with two units comprising a doctor blade
chamber device and transfer rollers for application of lacquer and water, respectively, to the

plate cylinder.

12. A method of operating a printing unit 1n an offset machine, which includes a plate
cylinder and an inking unit which 1s movable to engage and disengage said plate cylinder, the
method comprising the steps of:

providing a doctor blade chamber device and a screen roller which operates as both a
lacquer applying unit and a dampening unit for alternately applying lacquer and alternately
applying water;

disengaging the inking unit from contact with said plate cylinder when said doctor
blade chamber device 1s applying lacquer;

engaging the inking unit to be 1n contact with said plate cylinder when said doctor

blade chamber device is applying water; and
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wherein lacquer 1s applied to the plate cylinder by direct contact of the screen roller
with said plate cylinder, said screen roller adapted to receive the lacquer from the doctor

blade chamber device.

13. A method of operating a printing unit in an offset machine which includes a plate
cylinder and an inking unit which 1s movable to engage and disengage said plate cylinder, the
method comprising the steps of:

providing a first doctor blade chamber device and a screen roller which operates as a
lacquer applying unit for applying lacquer;

providing a second doctor blade chamber device which operates as a dampening unit
for applying water;

disengaging the inking unit from contact with said plate cylinder when said first
doctor blade chamber device 1s applying lacquer;

engaging the inking unit to be in contact with said plate cylinder when said second
doctor blade chamber device 1s applying water; and

applying lacquer to the plate cylinder by direct contact the screen roller with said plate
cylinder, said screen roller adapted to receive the lacquer from the first doctor blade chamber

device.
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