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Abstract

A device (10) for the direct or 1indirect application of

ligquid or pasty application medium (16) to one or both

sides of a material web (20), in particular of paper or
board, comprises an applicator unit (12) which
discharges the application medium (16) onto the

material web (20) in the form of a free application
medium Jet (18). In this case, 1n the region of the
applicator unit (12) there 1s provided a device (30)
for producing an electric fleld, which exerts on the
application medium jet (18) moving from the applicator
unit (12) to the material web (20) a force which
assists 1ts movement. Additionally or alternatively,
edge guiding elements can be provided, which guide the
lateral edges of the application medium curtain (18) at
least on part of 1ts movement under the force of

gravity.

(Figure 1)
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Application devace

Description

The invention relates to a device for applying liquid
or pasty application medium to one or both sides of a
MOvVing substrate, comprising an applicator unit which
is arranged at a distance from the substrate and
discharges the application medium onto the substrate 1in
the form of a free application medium 3Jjet, the
substrate, in the case 0of direct application, being the
surface of a material web, 1in particular of paper or
board and, in the case o0f 1i1ndirect application, being

the surface of a transfer element, preferably a

transfer roll, which then transfers the application

medium to the surface of the material web.

Although the invention can also advantageously bé used
in other application devices which operate “without
contact”, for example application devices having a free
jet nozzle applicator unit, which discharges the
application medium onto the substrate as an application
medium jet which moves from the applicator unit to the
substrate substantially on account of the expulsion
momentum 1lmparted to 1t by the applicator unit, the
invention will be explained in more detail below using
the example of a curtain application device, that is to
say an application device in which the applicator unit
discharges the application medium onto the substrate as
a curtain or veil which moves substantially under the

force of gravity.

In the coating of material webs by using a curtain
applicator unit (also known as “curtain coating” in the
specialist world), the application medium is discharged
onto the substrate in the form of an application medium
curtain, which moves from the applicator unit to .the

substrate substantially under the force of gravity. The
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fact that in this case the curtain applicator unit 1is
located at a predetermined distance from the substrate
has, inter alia, the advantage that it 1s exposed to a
low risk of damage, for example 1n the event of a web
break. Curtain applicator units differ fundamentally
from other “non-contact” applicator units, for example
free jet nozzle applicator units, in which the movement
of the application medium from the applicator unit to
the substrate 1s brought about primarily by - the
expulsion momentum from the discharge nozzle of the
applicator unit, since the shape of the curtain
emerging from the discharge nozzle 1s exposed only to
the interplay Dbetween the surface tension of the
application medium and the force of gravity. In this
case, surface tension attempts to contract the curtailn
which, in relation to i1its volume or 1ts cross-sectional
area, has a very large surface or circumferential
length, in order in this way to reduce 1its surface.
This effect is opposed only by the force of gravity,
which attempts to stretch the curtain. It can therefore
easily be seen that 1t 1s all the more difficult to
obtaln an application medium curtain which is uniformly
thick over the entire working width, the greater this

working width 1is.

The coating of material webs by means of a curtain
applicator unit, which supplies the material web with
the application medium as an application medium curtain
or vell that moves substantially under the force of
gravity, has been known for a 1long time from the
coating of photographic films, audio tapes and the
like. However, the material webs in these areas of
application have a considerably lower width than is the
case 1n modern 1installations for the production of
paper and paperboard webs, in which material web widths
of more than 10 m are required. To be able to form an
application medium curtain which 1is uniformly thick

over this width and to keep it stable is a task in
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which it is anything but obvious to expect suggestions
for a working solution from the comparatively simply
controlled, known narrow application medium curtains.
Furthermore, in modern installations for the production
of paper and paperbhoard webs, the material webs move at
speeds of up to 3 000 m/min, which 1s many times the
speed at which the known narrow material webs move and,
furthermore, constitutes a further high loading on the

stability of the application medium curtain.

DE 199 03 559 Al presents a whole series of principles
of action which are intended to permit the air boundary
layer carried along by the material web to be
attenuated immediately upstream of a curtailn applicator
unit. However, this document does not discuss the
possible ways of improving the efficiency of these

principles of action,

WO 97/03009 tackles the problem of the drying of
material webs following the application of media,
specifically printing 1inks, 1n particular in gravure,
web-fed offset and flexographic printing. It proposes
to 1onize the gas molecules on the surface of the
material web by means of a corona discharge and to
accelerate them toward an electrode, 1n order ¢to
increase the drying efficiency by the gas exchange at
the material web surface which 1s associated with this

“10n wind”.

For completeness, reference should further be made to
DE 198 03 240 A1l and DE 198 29 449 Al in relation to

the further prior art.

By contrast, i1t 1s an object of the present invention
to further improve application devices which operate
“without contact” for use 1n 1installations for the
production and/or finishing of wide and fast-moving

material webs, preferably of paper or Dboard, 1in
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particular 1in relation to the stabilization of the

application medium jet or curtain.

According to the invention, this object 1s achieved by
a device for applying liquid or pasty application
medium to one or both sides of a moving substrate,
comprising an applicator unit which 1s arranged at a
distance from the substrate and which discharges the
application medium onto the substrate in the form of a
free application medium Jjet, the substrate, 1n the case
of direct application, being the surface of a material
web, in particular of paper or board, and, 1n the case
of indirect application, being the surface of a
transfer element, preferably a transfer roll, which
then transfers the application medium to the surface of
the material web, and in the region of the applicator
unit there being provided a device for producing an
electric field, which exerts on the application medium
jet moving from the applicator unit to the substrate a

force which assists i1ts movement.

As distinct from the above-described conventional
“contactless” application devices, in particular
curtain application devices, 1in the case of the
application device according to the 1nvention the
application medium jet does not move from the discharge
nozzle to the substrate sclely under the influence of
the force of gravity or solely under the influence of
the expulsion momentum. Instead, this movement 1s
assisted by an additional force which 1s exerted on the
application medium jet by the field production device
and attempts to stretch the jet on its path from the
discharge nozzle to the substrate (pre-stretching).
Therefore, 1n particular in “curtain coating applicator
units”, either the stability of the jet can be
increased with the same distance between discharge
nozzle and substrate or the distance between discharge

nozzle and substrate can be chosen to be greater with a
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predefined desired jet stability.

The latt'er 1s advantageous 1in particular 1if it 1is
considered that the total stretching of the application
medium from a jet thickness determined by the width of
the discharge nozzle down to the thickness of the lavyer
of application medium ultimately applied to the
substrate 1is composed o0f the product of the above-
described pre-stretching of the jet on the path from
the discharge nozzle to the substrate and the contact
stretching, which 1s brought about by the difference
between the speed of the jet 1mmediately before it
strikes the substrate and the speed of movement of the

substrate at the point o0of contact between the
application medium and the substrate. To achieve the
most uniform application layer possible, 1t 18
speclfically advantageous 1f the total stretch is
composed as uniformly as possible of the pre-stretch
and contact stretch. Since the application medium 7Jjet
1s all the more susceptible to external influences, for
example to the influence of the air boundary laver
carried along by the substrate, the longer the path of
the application medium from the discharge nozzle to the
substrate, 1n practice there 1s always the desire for

the most i1ntense pre-stretch possible.

Furthermore, the electric field also exerts on the
application medium Jjet a force which has a component
extending orthogonally to 1ts direction of movement,
that 1s to say the electrode arrangement attracts the
application medium jet. This force component also helps
Lo stabillize the application medium jet with respect to
the 1influence of the air boundary layer carried along

on the surface of the substrate.

The electric field that assists the force of gravity in
accelerating the application medium jet can be produced

in a straightforward manner by the applicator unit
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being kept at a first predetermined electric potential,
while the substrate can be kKept at a second
predetermined electric potential, for example ground or
earth potential. In this case, no additional electrodes
need to be provided; 1instead 1t 1s sufficient to
provide the existing devices with electrical

connections.

Additionally or alternatively, however, an electrode
arrangement can be provided on the upstream side of the
applicator unit and in 1its vicinity, which is kept at a
third predetermined electric potential. In this case,
“additionally” means that both the applicator unit and
the electrode arrangement are Kkept at a predetermined
potential different from ground potential. On the other
hand, M“alternatively” means that only the electrode

arrangement are Kkept at a predetermined potential
different from ground potential, while the applicator
unit 1s elther grounded or floats with regard to 1its

electric potential (“floating potential”).

The electrode arrangement can cemprise at least one
flat electrode. In this case, the flat electrode can
have a plurality of projections or needle points on its
side pointing toward the substrate. Alternatively,
however, it 1s also possible for the electrode
arrangement to comprise a plurality of individual
electrodes, preferably needle electrodes, arranged
adjacent to one another in the transverse direction of
the substrate. The use of needle points or needle
electrodes means that the electrode arrangement 1S
influenced not only by the electric field formed with
respect to the ground potential but that, in addition,
1t 1s also possible for discharge processes to occur,
during which the surrounding air is at least partly
1onized, and the charge carriers formed in this way

lead to the application medium jet, for example, being

charged wup. Following charging of this kind, the
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movement of the application medium Jet can  be

influenced still more effectively by the electric
field.

In a development of the invention, 1t 1s proposed that
a device for producing an electric field be provided
downstream of the point at which the application medium
strikes the substrate. This electric field exerts on
the application medium applied to the substrate a force
which 1is directed toward the substrate and which, at
locations at which too much application medium has been
applied, leads to the excess application medium being
displaced. In this way, firstly application medium 15
supplied to 1locations on the substrate which have
hitherto not been covered, which improves the covering
of the substrate with application medium. Secondly, the
thickness of the application layer can be evened out 1in

this way.

The further field producing device preferably has a
further electrode arrangement which 1s adjacent to the
substrate and which 1is preferably kept at a fourth

predetermined electric potential.

However, such a force attracting the application medium
applied to the substrate toward the substrate can in
principle also result from residual charging of the
application medium applied to the substrate, as a

result of discharges 1induced by the first electrode
arrangement.

The predetermined electric potential or potentials that
is/are different from ground potential <can, for

example, have a value of between 5 kV and about 60 kV,
preferably about 30 kV.

As already mentioned above, the substrate is preferably

kept at ground potential. This can be implemented, for
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example, by a backing element, preferably a backing
roll, which, 1n the case of direct application,
supports the material web 1n the region of the
applicator unit, or, in  the case of indirect

application, on the surface of which the applicator

unit applies the application medium, being in contact

with an electrode 1in order to keep said roll at the

second predetermined electric potential. Additionally
or alternatively, however, provision can also be made
for the surface of the Dbacking element, which 1is
metallic or rubber-covered, for example, to Dbe in
wiping contact with the electrode. Finally, it 1s also
further possible for the electrode to be 1n

electrically conductive contact with a bearing shaft of

the backing roll. In the case of direct application, a
further alternative 1is added to this in that the
material web 1is kept at the second predetermined
electric potential, that is to say preferably ground
potential, by means of an electrode formed, for

example, as a web guide element.

In addition to the use of electric fields for
influenc;ing the application medium jet, other types of
force fields are of course considered, for example
magnetic fields, if the application medium in any case
contains as a constituent part particles which respond
to a magnetic field, or these particles can be added to

the application medium for this purpose.

In order to be able to keep low the influence on the
application medium jet of the air boundary layer
carried along on the surface of the substrate, it is
proposed that, 1in the direction of movement of the
substrate, a device for attenuating the air boundary
layer carried along by the substrate be arranged
upstream of the electrode arrangement. In this case,
the air poundary layer attenuation device can comprise

a suction device, with the aid of which the air
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boundary layer can be removed actively from the moving

substrate.

For example, a trailing scraper 1n wilplng contact with
the substratre can be provided at the downstream end ot
the suction device. This trailing scraper seals off the
suction device with respect to the surroundings and
prevents the onward movement of the air boundary layer
toward the applicator wunit. In this way, the air
carried along in the air boundary layer 1is backed up,
which at least partly destroys the laminar character of
the flow of the air boundary layer. This makes 1t
easier to extract and increases the suction efficiency
of the suction device. Thus, the air boundary layer can
be attenuated particularly effectively, 1f not even
completely removed from the substrate, by the suction

device designed in accordance with the invention.

The trailing scraper can be constructed as a flexible
foil, preferably made of plastic, metal sheet or a
composite material. The flexible foil nestles against
the substrate under the suction action of the suction
device, which firstly improves the sealing and secondly
prevents the formation of a new air boundary layer. If
the trailing scraper 1is fabricated from metal sheet,
then use 1s preferably made of stainless steel sheet
with a thickness of at most 0.1 mm. However, trailing
scrapers made of composite material with a surface
coating of Teflon have also proven to be advantageous.
In this case, the composite material ensures the
necessary temperature resistance and flexibility, while
the Teflon surface coating ensures low friction between
the trailing scraper and the moving substrate.
Furthermore, the trailing scraper can be curved 1n the
direction of movement, which facilitates its resilient

compliance and further reduces the friction with the

substrate.
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In a development of the invention, it 1s proposed that
in the region of the suction device, preferably between
the downstream end of the suction device and the
trailing scraper a further electrode arrangement be
provided. With the aid of this further electrode
arrangement, the air boundary layer carried along by
the substrate can also be influenced and, in
particular, attenuated. Above all, 1f the Tfurther
electrode arrangement comprilses a plurality of
individual electrodes, preferably needle electrodes,
arranged adjacent to one another 'in the transverse
direction of the substrate, or 1f the further electrode
arrangement comprises at least one flat electrode which
has a plurality of projections or needle points on 1its
side pointing toward the substrate, 1t 1s likewilse
possible for discharge processes to occur between the
points of the further electrode arrangement and the
substrate. These  discharges disrupt the laminar
disruption of the air boundary layer and convert the
latter at least partly 1into a turbulent flow, which
makes 1t easler to extract the alr boundary layer and
therefore further improves the effectiveness of the
suction device. In order to assist the production of
these discharges, 1t 1s proposed that the further
electrode arrangement have a distance of between about

2 mm and about 30 mm from the substrate.

In principle, the further electrode arrangement can be
connected to an external voltage supply. However, it 1is
likewise possible, and even simpler to 1mplement 1in
constructional terms, 1f the electric potential of the
further electrode arrangement 1s kept floating

(“floating potential”). In this case, the further

- electrode arrangement 1is charged up as a result of the

discharges originating from the first electrode

arrangement, and 1s therefore 1likewise brought to a
potential different from ground potential. In order to

reduce the capacitance of the further electrode
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arrangement, and also for reasons of safety, 1t 1is
proposed that the <further electrode arrangement be
arranged on the suction device electrically insulated
from the latter.

'According to a further point of view, the object of the

invention is achieved by a device for applying liguid
or pasty application medium to one or both sides of a
moving substrate, comprising a curtain applicator unit
whlch discharges the application medium onto the
substrate as a curtain or vell moving substantially
under the force of gravity, the substrate, in the case
of direct application, being the surface of a material
web, 1n particular of paper or board, and, in the case
of 1indirect application, being the surface of a
transfer element, preferably of a transfer roll, which
then transfers the application medium to the surface of
the material web, edge guiding elements being provided,
which guide the lateral edges of the application medium
curtain at least on part of 1its movement under the

force of gravity between the curtain applicator unit
and the substrate.

As already mentioned above, the surface tension of the
application medium attempts to reduce the surface of
the application medium jet, which has an effect in
particular 1in the region of the side edges of the
application medium jet and leads to jet contraction.
This Jet contraction can be prevented by the provision
of edge guiding elements since, in this case, adhesion
forces additionally act between the application medium
and the surface of the edge guiding elements and oppose
the tendency to contraction originating from the
surface tension of the application medium. The adhesion
between the edge guiding elements and the application
medium can be improved by the surface characteristics
of at least one edge guiding element being chosen such

that the wetting or edge angle which depends on the
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characteristics of the application medium and the
surface of the edge guiding elements is less than 90°.
Furthermore, 1t 1s advantageous for the wetting of the
edge guiding elements 1f the latter have a structured
surface. For this purpose, the surface of at least one
edge guiding element can be roughened and/or have a
toothed surface, for example 1n the form of an external

thread or else an internal thréad.

The edge guiding elements can be fabricated from glass
or metal, for example, since these materials have a
sufficiently high surface tension. In the case of
metals, however, 1t must be noted that some metals have
the tendency to adsorb water vapor from the atmosphere
surrounding them, as a result of which their surface
tension decreases to the value of the adsorbed water

laver.

In order to be able to adapt the application device to
the width of the material web to be coated, it 1is
proposed that at least one edge guiding element be
arranged such that 1t can be displaced in the
transverse direction of the substrate, and/or that the
angle which an edge guiding element forms with the
vertical Dbe adjustable. Furthermore, the ability to
adjust the angle can include pivoting the free ends of
the edge guiding elements 1in the transverse direction

and/or in the longitudinal direction.

Finally, the action of the edge guiding elements can
also be 1improved by providing an electric field, for
example an electrode being provided in the vicinity of
at least one of the edge guiding elements, preferably
extending substantially parallel to the latter, and

Peing kept at a predetermined electric potential.

The 1nvention will be explained in more detail below

using an exemplary embodiment and the appended drawing,
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in which:

Fig 1. shows a rough schematlic side view to explailn

the construction and function of an application

device according to the i1nvention;

Fig. 2 shows a schematic view to explain the
construction and function of the edge guiding

elements; and

Fig. 3 shows an 1llustration to explain the term

“wetting angle” or “edge angle”.

An application device according to the invention 1S
designated generally by 10 in fig. 1. It comprises a
curtain applicator unit 12 having a discharge nozzle
14, from which the application medium 16 1s discharged
in the form of a curtain 18 onto a substrate U moving
in the direction of movement L. In the exemplary
embodiment illustrated, the substrate U 1s the surface
20a of a material web 20 which, in the region of the
applicator unit 12, wWraps partly around the

circumferential surfaces of a supporting roll 22.

On 1ts path from the discharge nozzle 14 to the
substrate U, the application medium 16 1s accelerated.
This leads to a reduction 1in the thickness of the
curtain 18 from the wvalue D in the region of the
discharge nozzle 14 to the value d 1mmediately upstream
of the position P at which 1t strikes the substrate U
(pre-stretch). Because of the difference between the
speed of the application medium curtain 18 immediately
before the striking position P and the speed of
movement of the substrate U, the application medium 16
1s agaln stretched when it strikes the substrate U, so

that the application laver 24 applied to the substrate
U ultimately has the thickness s (contact stretch). The

total stretch of the application medium 16 is given by
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the product o0f the stretch factors of pre-stretch and

contact stretch.

In practice, the application medium 16 1s generally
stretched to a greater extent when it strikes the
substrate U than on the path from the discharge nozzle
14 to the substrate U, since the falling distance
between discharge nozzle 14 and substrate U cannot be
selected to be arbitrarily' large, with a view to the
most stable curtain 18 possible. However, an
excessively high contact stretch has a detrimental
effect on the uniformity of the application layer 24
applied to the substrate U.

The application device 10 according to the invention
now provides a possible way with the aid of which
elther with the same falling height between discharge
nozzle 14 and substrate U the pre-stretch of the
curtain 18 can be intensified or, given the same pre-
stretch, the falling height between discharge nozzle 14
and substrate U can be reduced and therefore the
curtain 18 can be stabilized. To be specific, according
to the invention, the application medium curtain 18 is
not left solely to the force of gravity on its path
from the discharge nozzle 14 to the substrate U, but
instead electrostatic forces are additionally exerted
on 1t. This 1intensification of the forces stretching
the curtain 18 results 1n higher stability of the
application medium curtain 18, since the surface
tension of the application medium 16, which attempts to
contract the curtain 18 with the effect of reducing its

surface, remains constant.

In principle, the electrostatic forces could |be
provided by a first specific electric voltage V,; being
applied to the housing of the applicator unit 12 and
the supporting roll 22 being kept at earth or ground

potential Vg or V,. In the exemplary embodiment
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according to fig. 1, however, another —route 1is
followed, which 1s to be explained 1n more detail

below:

According to fig. 1, an electrode arrangement 30 1s
provided immediately upstream of the applicator unit 12
in the direction of movement L and, for example, can
comprise a flat electrode extending 1in the transverse
direction Q and having a plurality of needle points, or
can be formed by a plurality of needle electrodes 32
arranged adjacént to one another 1n the transverse
direction Q. A predetermined electric voltage V; 1s
applied to the electrode arran.gement 30, while the
parts of the application device 10 which surround it,
namely the applicator unit 12, the supporting roll 22
and a suction box 34 provided upstream of the electrode
30 with respect to the direction of movement L in order
to attenuate an air boundary layer carried along by the
material web 20, are kept at ground or earth potential
Ve.

Between the electrode arrangement 30 and 1ts
surroundings, kept at ground potential, not only does
an electric field build up but discharges occur between
the needle points or needle electrodes 32 and the
surroundings, which are 1indicated in fig. 1 by the
dashed 1lines E. Because of these discharges E, the
application medium 16 of the curtain 18 1is charged up
electrically, so that, 1n the electric field between
the electrode arrangement 30 and the supporting roll
22, 1t 1s accelerated toward the supporting roll 22,

which assists the pre-stretching.

4

Furthermore, however, because of the discharges E, a
force 1is also exerted on the curtain 18 which has a

component extending orthogonally to the falling

movement direction of said curtain. This force

component also helps to stabilize the application
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medium curtain 18 against the 1influence of the air
boundary laver G carried along on the surface of the

material web Z20.

As already mentioned above, the suction box 34 is used
to attenuate the air boundary layer G. In order to
increase the suction efficiency, a trailing scraper 36
1s provided on the outlet side of this suction box 34,
which 1s 1in sliding contact with the surface 20a of the
material web 20 and seals off the suction area of the
suction box 34 on the outlet side. The trailing scraper
36 can be fabricated, for example, from a composite
material coated with Teflon. Because of the use of a
composlte material, the trailing scraper 36 has
adequate temperature resistance and flexibility and,
because of the surface coating with Teflon, has an

adequately low friction.

According to the 1invention, a further electrode
arrangement 40 1s now provided between this trailing
scraper 36 and the suction box 34, and is fitted to the
suction box 34 via an electrical insulator 42. The
further electrode arrangement 40 can again be formed
elther by a flat electrode having a plurality of needle
points or a plurality of needle electrodes arranged
adjacent to one another in the transverse direction O.
In principle, the electrode arrangement 40 can be
connected to an external voltage supply. However, 1in
the exemplary embodiment illustrated, - it is in a
floating state with regard to its electric potential
("floating potential”), but, because of the discharges
E originating from the electrode arrangement 30, it is
charged up and therefore 1likewise brought to a

potential different from ground potential.

Because of the short distance of the points of the
electrode arrangement 40 from the substrate U, the

charging wup o©0f the electrode arrangement 40 1is
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sufficient to permit discharges e likewise to occur
between the points of the electrode arrangement 40 and
the substrate U. These discharges e disrupt the laminar
flow of the air boundary layer G and convert said flow,
at least partly, into a turbulent flow. This makes it
easier to suck the air boundary layer G away from the
surface 20a of the material web and therefore improves

the effectiveness of the suction box 34.

Finally, electrical forces can also further contribute
to 1mproving the equalization and fixing of the
application layer 24 on the material web 20. For this
purpose, for example, a further electrode arrangement
in the form of a plate electrode 46 can be provided,
which 1s kept at a predetermined electric potential V,.
Between this plate electrode 46 and the supporting roll
22 kept at ground potential there forms a relatively
homogeneous electric field, which exerts on the
application medium a force directed toward the
substrate U. At locations on the material web surface
20a to which too much application medium 16 has been
applied, this force ensures the displacement of the
excess application medium and therefore evening of the
application layer 24. In the extreme case, it 1s even
possible for regions of the material web surface 20a
that have hitherto not been covered to be covered with
application medium 16 for the first time as a result of
this force. Furthermore, the force mentioned above also
improves the bond which incorporates the application
medium 16 with the surface Z20a of the material web 20.

It should further be noted that the charging which the
application medium 16 experiences 1in the region of the
curtain 18 as a result of the discharges E, in
lnteraction with the supporting roll 22 kept at ground
potential, leads to such a force directed toward the
substrate U. This 1s 1indicated by the arrows F in the

enlarged i1llustration of the detail D.
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The supporting roll 22 can be kept at the ground
potential Vi in different ways. For example, the roll
shaft A can be connected to a wiping contact, as
described in DE 197 33 333 Al, for example.
Additionally or alternatively, however, a wiliping
contact 50 connected to the surface 2ZZ2a of the roll 22
can also be provided. Finally, the material web 20 can
also be kept at ground potential Vg via contacts formed,

for example, by web guide elements 48.

Fig. 2 1llustrates a view of the application device 10
taken with the direction of view 1n the direction of
movement L. Using this 1llustration, an explanation
will be given of a possible way 1n which the
application medium curtain 18 can also be stabilized in
the region of its side edges 1l8a. This is because the
surface tension of the application medium 16 which
attempts to contract the curtain 18 acts primarily in
the edge regions 18 of the curtain 18. There, it leads
to lateral contraction of the curtain 18 and thickening
of the latter. In order to counteract this effect, in
the embodiment 1llustrated in fig. 2, guide strips 54
are provided which are fitted to the applicator unit 12
1n such a way that they catch the curtain 18 emerging
from the discharge nozzle 14 and guide it on its
falling path until immediately before the surface 20a

of the material web 20.

The action of the edge strips 54 1is based on the
adhesion forces between the application medium 16 and
the surface of the edge strips 54. With regard to the
pest possible adhesion, the edge angle or wetting angle
o of' a droplet T of application medium 16 on the
surtace 54a of the edge strips 54 should have the
lowest possible value. This can be achieved, fdr
example, by the surface of the edge strips 54 being
produced from a material with a high surface tension.

Furthermore, the wetting between application medium 16
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and edge strips 54 can be improved by a roughened, for
example toothed, surface structure of the edge strips
54. This can be achieved, for example, by threaded rods
being used as edge strips 54.

One further possible way of being able to improve the
adhesion of the application medium 16 at the edge
strips 54 1is for electrode strips 36 to be provided
substantially parallel to the edge strips 54, to which
strips a predetermined electric voltage Vs is applied.
As a result, 1n a way simlilar to that described above
for the arrangement according to fig. 1, an attractive

force 1s exerted on the application medium.

In order to be able to adapt the edge strips 54 to the
respectively desired working width, that 1is to say the
respectively present width of the material web 20, said
edge strips 54 are arranged on the applicator unit 12
such that they can be displaced 1in the transverse
direction Q, which 1s indicated by the arrows g in fig.
2. Furthermore, the edge strips 54 can also be arranged
on the applicator unit 12 such they can be pivoted,
specifically about axes running substantially parallel
to the longitudinal direction . L and/or to the
transverse direction Q, the arrows 1 in fig. 2 merely
indilcating the ability to pivot 1in the transverse
direction Q, that 1s to say about an axis running

substantially parallel to the longitudinal direction L.
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Claims

1. A device (10) for applying 1liquid or ©pasty
application medium (16) to one or Dboth sides of a
moving substrate (U), comprising an applicator unit

(12) which is arranged at a distance from the substrate

(U} and diScharges the application medium (16) onto the

substrate (U) 1in the form of a free application medium

jet (18),
the substrate (U), in the case o0of direct application,
being the surface (20a) of a material web (20), in

particular of paper or board, and, 1n the case of
indirect application, belng the surface of a transfer
element, preferably of a transfer roll, which then
transfers the application medium to the surface of the
material web, characterized in that in the region of
the applicator unit (12) there 1s provided a device
(30) for producing an electric fileld, which exerts on
the application medium Jet (18) moving from the
applicator unit (12) to the substrate (U) a force which

assists 1ts movement.

2. The application device as c¢laimed 1in claim 1,
characterized in that the applicator unit is a curtain
applicator unit (12) which discharges the application
medium onto the substrate (U) as an application medium
curtain (18) which moves from the applicator unit (12)
to the substrate (U) substantially under the force of
gravity.

3. The application device as claimed in claim 1,
characterized in that the applicator.unit 1s a free jet
nozzle applicator unit, which discharges the
application medium onto the substrate as an application
medium jJet which moves from the applicator unit to the
substrate substantially on account of the expulsion

momentum imparted to 1t by the applicator unit.
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1. A device (10) for applying liquid or pasty

applicat'ion medium (16) to one or both sides of a

moving substrate (U), comprising an applicator unit

(12) which is arranged at a distance from the substrate
(U) and discharges the application medium (lo) onto the
substrate (U) in the form of a free application medium
Jjet (18),

the substrate (U), in the case of direct application,
being the surface (20a) of a material web (20), 1in
particular of paper or board, and, in the case of
indirect application, being the surface of a transfer
element, preferably of a transfer roll, which then
transfers the application medium to the surface of the
material web, characterized in that in the region of
the applicator wunit (12) there 1is provided a device
(30) for producing an electric field, which exerts on
the application medium Jjet (18) moving from the
applicator unit (12) to the substrate (U), over the

operating width of the device, a force which assists

the movement of said jet.
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4 . The application device as claimed 1n one of the
preceding claims, characterized 1in that the applicator
unit (12) 1is kept at a first predetermined electric

potential (V,).

5. The application device as claimed 1n one of the
preceding c¢laims, characterized 1in that, at least in
the wvicinity of the applicator unit 12, the substrate
(U) 1s kept at a second predetermined electric

potential (Vg or V,).

6. The application device as claimed in one of the
preceding claims, characterized 1n that an electrode
arrangement (30) 1s provided on the upstream side of
the applicator unit (12) and 1n 1ts vicilnity,
preferably at a distance from the substrate (U), which

1s kept at a third predetermined electric potential
(V3) .

7. The application device . as <claimed 1in <claim 6,
characterized in that the electrode arrangement
comprises at least one flat electrode, the flat
electrode preferably having a plurality of projections
or needle polnts on 1ts side pointing toward the

substrate.

8 . The application device as claimed in claim 6,
characterized 1in that the electrode arrangement (30)
comprises a plurality of 1ndividual electrodes,
preferably needle electrodes (32), arranged adjacent to

one another in the transverse direction of the
substrate (U).

9. The application device as claimed in one of the
preceding claims, characterized in that downstream of
the position (P) at which the application medium (16)
strikes: the substrate there 1s provided a further

device (46) for producing an electric field, which
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exerts on the application medium (16) applied to the
substrate (U) a force which 1is directed toward the
substrate (U).

10. The application device as claimed in claim 9,
characterized in that the further field production
device has a further electrode arrangement (46) which
is adjacent to the substrate (U) and which 1s
preferably kept at a fourth predetermined electric

potential (V,).

11. The application device as claimed 1in one of claims
4 to 10, characterized in that the first and/or the
third and/or the fourth predetermined electric
potential (V:, Vi, V4) have a value of between about 5 kV
and about 60 kV, preferably about 30 KkV.

12. The application device as claimed in one of claims
5 to 11, characterized in that the second predetermined

electric potential (V;) is the ground potential (Vg).

13. The application device as claimed in claim 12,
characterized in that a backing element, preferably a
backing roll (22) which, 1in the <case of direct
application, supports the material web (20) in the
region of the applicator unit (12) or, in the case of
indirect application, on the surface of which the
applicator unit applies the application medium, 1s 1n
contact with an electrode in order to keep said roll at

the second predetermined electric potential (V).

14. The application device as claimed in claim 13,
characterized in that the surface (22a) of the backing

element (22) 1is 1in wiping contact with the electrode
(50) .

15. The application device as claimed in claim 13 or

14, characterized in that the electrode 1s 1in contact
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with a bearing shaft (A) of the backing roll (22).

16. The application device as claimed in one of claims
12 to 15, characterized 1in that, 1n the case 0of direct
application, the material web (20) 1s kept at the
second predetermined electric potential (V;) by an
electrode (48) formed, for example, as a web guide

element.

17. The application device as claimed i1n one of the
preceding claims, characterized 1n that, in addition to
or instead of the electrode arrangement (30) and/or the
further electrode arrangement (46), a magnetic Ifield
device is provided for influencing the movement of the

application medium (16).

18. The application device as claimed 1in one of the
preceding claims, characterized 1in that, in the
direction of movement (L) of the substrate ((U), a
device (34) for attenuating the alr boundary layer (G)
carried along by the substrate (U) 1is arranged upstream

of the electrode arrangement (30) .

19. The application device as claimed 1in c¢laim 18,
characterized 1n that the air  boundary layer

attenuation device comprises a suction device (34).

20. The application device as claimed in claim 19,
characterized in that a trailing scraper (36) in wiping
contact with the substrate (U) 1s provided at the

downstream end of the suction device (34).

21. The application device as claimed in one of claims
18 to 20, characterized in that a further electrode
arrangement (40) 1s provided in the region of the air
poundary layer attenuation device (34), ©preferably
between the downstream end of the suction device (34)

and the tralling scraper (30).
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22. The application device as claimed 1in claim <Z1,
characterized in that the further electrode arrangement
(40) comprises a plurality of individual electrodes,
preferably needle electrodes, arranged adjacent to one

another in the transverse direction of the substrate.

23. The application device as claimed 1in claim 21,
characterized in that the further electrode arrangement
(40) comprises at least one flat electrode which has a
plurality of projections or needle points on 1ts side

pointing toward the substrate.

24. The application device as claimed 1n one of claims
21 to 23, characterized in that the further electrode
arrangement (40) has a distance from the substrate of

between about 2 mm and about 30 mm.

25. The application device as claimed 1n one of claims
21 to 24, characterized in that the electric potential
of the further electrode arrangement (40) 1s Kkept

floating.

26. The application device as claimed in one of claims
21 to 25, characterized in that the further electrode
arrangement (40) 1is arranged on the air boundary layer
attenuation device (34) electrically 1nsulated (42)
from the latter.

27. The application device as claimed 1n one of the
preceding claims, characterized 1in that the applicator
unit (12) and/or the air boundary layer attenuation
device (34) 1is kept at a predetermined electric

potential (Vg), preferably ground potential.

28. A device (10) for applying 1liquid or ©pasty

application medium (16) to one or both sides of a
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28. A device (10) for applying ligquid or pasty
application medium (16) to one or both sides of a
moving substrate (U), comprising a curtaln applicator
unit (12) which discharges the application medium (16)
onto the substrate (U) as a curtain (18) or veil moving
substantially under the force of gravity, the substrate
(U), 1in the case of direct application, being the
surface (20a) of a material web (20), 1n particular of
paper or board, and, in the case of indirect
application, being the surface of a transfer element,
preferably of a transfer roll, which then transfers the
application medium to the surface of the material web,
edge guiding elements (54) being provided, which guide
the lateral edges (18a) of the application medium
curtain (18) at least on part of its movement under the
force of gravity between the curtain applicator unit
(12) and the substrate (U), characterized 1in that the
at least one edge guiding element (54) has a structured

surface.
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moving substrate (U), comprising a curtain applicator
unit (12) which discharges the application medium (16)
onto the substrate (U) as a curtain (18) or veil moving
substantially under the force of gravity, the substrate
(U), in the case of direct application, being the
surface (20a) of a material web (20), 1n particular of
paper or Dboard, and, in the <case of indirect
application, beling the surface of a transfer element,
preferably of a transfer roll, which then transfers the
application medium to the surface of the material web,
characterized in that edge guiding elements (54) are
provided, which guide the lateral edges (18a) of the
application medium curtain (18) at least on part of its
movement under the force of gravity between the curtain

applicator unit (12) and the substrate (U).

29. The application device as claimed in claim 28,
characterized in that the surface characteristics of at
least one edge guiding element (54) are chosen in such
a way that the wetting angle (o), which depends on the
characteristics of the application medium (16) and the
surface (54a) of the edge guiding elements (54), is
less than 90°.

30. The application device as claimed in claim 28 or
29, characterized in that at least one edge guiding

element (54) has a structured surface.

31. The application device as claimed in claim 30,
characterized in that the surface (54a) of at least one

edge guiding element (54) is roughened.

32. The application device as claimed in claim 30,
characterized in that at least one edge guiding element
(54) has a toothed surface (54a).

33. The application device as claimed in claim 32,

characterized in that at least one edge gulding element
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29. The application device as claimed in claim 28,
characterized in that the surface characteristics of
the least one edge guiding element (54) are chosen 1n
such a way that the wetting angle («), which depends on
the characteristics of the application medium (l6) and
the surface (54a) of the edge guiding elements (54), 1s
less than 90°.

30. The application device as claimed in claim 28 or
29  characterized in that the surface (54a) of the at

least one edge guiding element (o54) is roughened.

31. The application device as claimed in claim 28 or
29, characterized in that the at least one edge guiding

element (54) has a toothed surface (54a).

32. The application device as claimed in claim 31,
characterized in that the at least one edge guiding

element (54) has an external thread.

33. The application device as claimed in one of
claims 28 to 32, characterized in that the at leasf one
edge guiding element (54) 1is fabricated from glass or

metal.

34. The application device as claimed in one of
claims 28 to 33, characterized in that the at least one
edge guiding element (54) 1is arranged such that 1t can
be displaced in the transverse direction (Q) of the
substrate (U).

35. The application device as claimed in one of
claims 28 to 34, characterized in that the angle which
an edge guiding element (54) forms with the vertical 1is
adjustable.

AMENDED SHEET



CA 02403004 2002-09-13

WO 01/68982 PCT/EP01/02828
- 26 -

(54) has an external thread.

34. The application device as <claimed 1in one of
claims 28 to 33, characterized 1n that at least one
5 edge guiding element (54) is fabricated from glass or

metal.

35. The application device as clailmed 1in one of
claims 28 to 34, characterized 1n that at least one

10 edge guiding element (54) 1s arranged such that 1t can
be displaced in the transverse direction (Q) of the
substrate (U).

36. The application device as claimed 1in one of
15 claims 28 to 35, characterized in that the angle which
an edge guiding element (54) forms with the vertical 1s

adjustable.

37. The application device as claimed in one of
20 claims 28 to 36, characterized 1in that an electrode
(56) 1s provided in the vicinity of at least one of the
edge guliding elements (54), preferably extending
substantially parallel to the latter, and 1s kept at a

predetermined electric potential (Vs).
25 |
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36. The application device as claimed 1in one of
claims 28 to 35, characterized 1in that an electrode
(56) is provided in the vicinity of at least one of the
edge guiding elements  (54), preferably extendilng
substantially parallel to the latter, and 1is Kkept at a

predetermined electric potential (Vs).
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