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(57) Abrégée/Abstract:
The invention relates to an apparatus for applying a fluid or pasty medium to a continuous material web, particularly one made of

paper or cardboard, having at least one application unit (1) for said fluid or pasty medium, comprising a roll (2) assigned to said
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(57) Abrege(suite)/Abstract(continued):

application unit (1) for recelving said fluid or pasty medium in the case of an indirect application or for supplying said web In the
event of a direct application, further comprising an application blade (6), and a cleaning blade (/) arranged against the direction of
rotation (P) of said roll (2) at a distance from said application blade (6), said cleaning blade (7) limiting by means of said application
blade (6) an application chamber (5) for said fluid or pasty medium and having a blade element (12) extending across the width of

sald web and arranged within a blade base (13). Said blade element (12) Is movably arranged in a direction running essentially
parallel to its longitudinal extension.



Abstract

The invention relates to an apparatus for applying a fluid or
pasty medium to a continuous material web, particularly one
made of paper or cardboard, having at least one application
unit (1) for said fluid or pasty medium, comprising a roll (2)
assigned to said application unit (1) for receiving said fluid
or pasty medium 1n the case of an indirect application or for
supplying said web in the event of a direct application,
further comprising an application blade (6), and a cleaning
blade (7) arranged against the direction of rotation (P) of
salid roll (2) at a distance from said application blade (6),
sald cleaning blade (7) limiting by means of said application
blade (6) an application chamber (5) for said fluid or pasty
medium and having a blade element (12) extending across the
wlidth of salid web and arranged within a blade base (13). Said
blade element (12) 1is movably arranged in a direction running

essentlally parallel to 1ts longitudinal extension.

(Fi1g. 2)
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Apparatus for applving 2 fluid or pasty mediem ta a

monlinuowus material wels, particnlarly one wade of papet oxr
cardboard

The 1nventien relates to an apparatus for applving 2 fluid or
pasty mediwe to a continunus material web, particulavly one
made of paper or cardboard,

A fluid or pssty medium in the form of color, impregnating
fluid, starch or the like is applicd to fthe continuous material
weld using apparatus of the alorementicned type. The web may
consist of paper aor cardboard or a textile material. The
application of Che fluid or pasty medium te the continuous web
may take plave 2irectly or indirectly. In thie casc of direct
application, the web, making contact with the surfaca of the
roll, 1s quided past the application unit, and within the acea
of the applicallior chamber, the fluid ox pasly mediuvm i
dircctly appllied via the apptication blade to the web in the
lorm of a coating [ilm. The roll therefore acts as a coutiler-
roll to the application unit,, Ta the case of indirect
application, ot Lhe other hand, the fluid or pasty mediuwm is
first applisd Co the roll surface and then arccepted by the web
which makes contact with the roll as it passes by.

AS concerns oplLimum quality, both fer direct and indireclL
gpplacation, il iLs necessary for an absolutely even coating
ilm to be prodored on the web. In practice, bowever, the
absolutely even formation of the ¢wating film is prevented if
web ponstituvents, such as filbecrs and foreign bodies ot
impurities accumulafte between the application blade and roll
surface or web surface, In such instances, sovcalled blade

Stripes are preoduced on the wel» which [nevitably result in
recduction in quality,

http://patentsl.ic.gc.ca/fcgi-bin/any2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2F... 06/02/05
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SO as to clean the roll surface or material surface to be
coated of such fibers, foreign bodies, impurities and such
particles, the provision of a so-called cleaning blade against
the direction of rotation at a distance from the application
plade has already been proposed. By using the cleaning blade,

Chese particles are 1ntended to be scraped off and blade
stripes prev

.

ented during the application of the fluid or pasty
mediumnm.

Such an apparatus with an upstream cleaning blade is already
known for example from EP 0 319 503. A blade knife is used as a
cleaning blade in this known apparatus. In direct proximity to
1ts effective surface or edge, this blade knife is also
provided with openings or ducts, by means of which fluid or
pasty medium flows out of the application chamber. The
arrangement of the openings or ducts within the blade knife is
determined such that the emergent fluid or pasty flow of medium
encounters the roll or web surface and rinses the scraped
particles. A pre-wetting, which improves the quality of the

subsequent application, is also effected during rinsing.

Practice shows that a relatively good rinsing and pre-wetting
effect can be achieved with such apparatus. In certain
conditions, however, particles do still accumulate in front of
the blade knife; 1n unfavorable conditions, these particles may
mix with the thickened residual film and air pockets and may
build up in this form on the blade knife. In such instances,
both the blade knife and the roll are not only subject to

uneven wear, but they also produce considerable disruptions to

the coating film. The scraped off particles building up on the

blade knife may also be entrained with the roll for a time and
pbe drawn under the application blade bar, which results in even

greater disruptions to the film.

To remedy these disadvantages, an apparatus according to the
class concept was developed which uses a rotary blade bar on
the cleaning blade instead of a blade knife. It has been shown

that fibers, foreign body particles or the like accumulate on a
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blade bar to a less significant extent than on a blade knife
and that the rinsing and pre-wetting effect achieved by the
blade bar 1s not worse than when a blade knife is used. Larger
accumulations of fibers, foreign body particles or the like do
not build up on this blade bar, since surprisingly, they are

continuously removed with the rotary movement of the blade bar.

In the case of the above-mentioned apparatus provided with

openings or ducts, by means of which the fluid or pasty medium

emerges from the application chamber essentially against the
roll's direction of rotation and encounters the surface area of
the roll or web adjoining the cleaning blade at least partially
peyond the application chamber, thereby achieving a rinsing and
pre-wetting effect, it has however been shown that particularly
at higher pressures within the application chamber, there
arises a substantial pressure loss, which has to be compensated
once more by an 1ncreased output and hence an undesirably high
power consumption of the pressure generating device in use. To
enhance the effectiveness and economy of the apparatus in
question here, 1t 1s, however, necessary to operate at ever

greater pressures and peripheral speeds of the rolls.

A 1ncreased number of undesirable impurities or particles, such

"1bers, filler particles, grains of sand or the like, which

Ll

as
are separated from the web, therefore occurs in certain types

of paper, such as low-quality waste paper. Yet these impurities
are supposed to be kept away from the very application blade in

order to ensure that the quality of the applied coat 1is

unimpailred.

The present invention's object is therefore to extend an

apparatus of the 1nitially described type in such a manner that
the cleaning effect is further improved, particularly when the
pressure 1insilde the application chamber increases, and so that

stripe formation caused by impurities is effectively avoided on

the webL.

This object 1s solved by an apparatus according to the

invention for applying a fluid or pasty medium to a continuous
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web, particularly one made of paper or cardboard, having the
features of claim 1. The blade element is movably arranged in a

direction running essentially parallel to its longitudinal

extension.

The apparatus according to the invention allows a considerably
improved cleaning effect compared to conventional apparatus or
methods to be accomplished in a simple and effective manner:;
this 1s also particularly the case when the pressure within the
application chamber of the apparatus is increased. Moreover, on
the basls of the special embodiment of the cleaning blade of
the apparatus, only comparatively low losses of output or power
are incurred during the circulation of the fluid or pasty
medium so as to self-clean the cleaning blade and to achieve
Che above-identified rinsing and pre-wetting effect over a
surface region of the application roll adjoining the cleaning
blade against the application roll's direction of rotation,
which in turn favors the use of high pressures in the
application chamber and a higher throughput of fluid or pasty

medlum. The use of the apparatus according to the invention

therefore results in a higher-quality final product, while

simultaneously ensuring enhanced economy.

It has also been shown to be advantageous for the apparatus
according to the invention to comprise at least one movement
device for moving the blade element in the direction running
essentially parallel to its longitudinal extension. In this
manner, lmpurities can be removed from the roll surface or from
Che web 1n an essentially continuous manner, and in fact can be
done so 1lmmediately in front of the metering element, such as
the blade bar. It is self-evident that the blade element's

movement can be performed manually, mechanically or in an

automated fashion.

To this extent, it has proved to be particularly advantageous
Lo design the movement device for the blade element's
continuous, diliscontinuous, periodic, oscillating and/or gradual
movement 1in that direction running essentially parallel to the

blade element's longitudinal extension. The blade element can
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also be periodically moved one section further respectively.
Based on these various types of movement in the named
direction, the blade element's cleaning effect can be increased
and adapted to different conditions of the web and of the fluid

or pasty medium.

According to the invention, there is also provision for the

blade element to be arranged in a manner secured against

rotation around its longitudinal axis or on the other hand for
1t to be arranged rotatably around this axis. If the blade
element's arrangement is secured against rotation, the blade
element's moveable arrangement in a direction running
essentially parallel to its longitudinal extension 1is

particularly simple and effective to perform, without the need

for intricate design measures. Depending on the design of the
invention's apparatus and depending on the various properties
of the webs and the fluid or pasty medium, a blade element

rotatably arranged around its longitudinal axis, has, however,

also led to positive results.

—

In a preferred embodiment, the blade element has an essentially
circular cross section. This cross-sectional shape makes it
possible to produce the blade element according to the
invention in a particularly economical fashion and to arrange
the blade element within the apparatus in a simple manner in

terms of design.

The blade element 1s advantageously designed to be rope-like or
band-like. In this manner, the blade element has both flexible
and hiligh-tensile properties so that it can be easily handled,
easlly combined with a suitable movement device and can be

stored or disposed of to save space.

In this connection, it has also proved particularly
advantageous for the rope-like or band-like blade element to
have a twisted or plaited structure. As a result, the blade

-
p—

element can be simply and effectively produced by means of

methods known from ropemaking, such as twining, twirling and

stranding or entwining, and various materials used for the
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blade element can be combined by means of this structure and
1ts associated production method to form a blade element with
specific desirable properties. A band-like blade element can

also be produced by several adjacent rope-like sections which

are jolned e.g. by sewing them together to form a flat rope.

Another advantageous embodiment feature provides that the blade
element has a projection extending in the blade element's
longitudinal direction on at least one of its two end-face
ends. This projection may be a limit fixture which allows the
blade element to be connected to a suitable movement device, or
on the other hand it may be a projection of the blade element
1tself. As a result of the latter measure, the blade element
can be wound for example on to a suitable apparatus or stowed
ocn the apparatus according to the invention. It is also
possible for any potential material wear to be replaced by this
projection in that e.g. the blade element is moved along by the
movement device and a new blade element section is made
avallable.

It has been shown to be particularly advantageous for the blade
element's free ends extending in the longitudinal direction to
pe jolned together to form a continuous loop. In this manner,
Che blade element can be moved like an endless belt etc. in a
particularly simple and effective fashion, and a continuous
removal of impurities can be achieved while ensuring a high

cleaning effect of the roll surface or web. The movement

devices used in conjunction with an endless blade element can

also be very simply and inexpensively designed.

Another embodiment feature according to the invention provides
that the apparatus comprises at least one coil device on to
which at least one section of the blade element can be wound.
As already mentioned in conjunction with the blade element's
projection, such a coil device is particularly suitable for a
blade element that has two free ends and can therefore be
easlly wound on to the coil device or can be moved by a driven

coll means 1n a desired manner.
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In conjunction with such a coil device and a simple blade
element or one formed as an endless loop, it has also been
shown to be advantageous for the apparatus to comprise at least
one deflection device for the blade element. If the deflection
device 1s e.g. a driven deflection device, the blade element's
arrangement, guldance and drive can therefore be easily

lmplemented

The blade element 1s preferably made at least in part from an
elastic material with a modulus of elasticity of

< 40,000 N/mm®. In accordance with the invention, there is also
provision for the elastic material to be a spongy material.

Such materlals are particularly soft and flexible and therefore

do not lead to any impairment of the web used. These materials
can moreover be easily compressed and have a large inner
surface, which not only makes it possible to pick up fibers,
filler particles, grains of sand or other particles
particularly well but also allows these impurities to be
effectively removed by washing. The blade element according to
the 1nvention 1s therefore also perfectly suited to tricky

material webs such as waste paper.

To ensure that the blade element has adequate stability and
tensile strength, i1t i1s advantageous for the elastic material
to be connected to an essentially inelastic support material.
This support material ensures a reliable transfer of the forces
applied by the movement device to the blade element so as to
move this element and prevents the elastic material from being
worn to excess. The connection of the elastic material to the
inelastic support material, and vice versa, may take place by
twisting, stranding or entwining the two materials or in any
other suitable manner, such as by adhesion or by creating a

composlte—-type end product.

A particularly advantageous embodiment feature of the invention
provides that the blade base of the cleaning blade 1is
subdivided 1nto several sections spaced apart by at least one
gap across the length of the blade base, whereby the at least

one gap forms an overflow opening for the fluid or pasty



; 2184516

medium. The blade base sections need not necessarily have a
uniform length. The gaps acting as overflow openings may also

vary 1n size. Due to the fluid or pasty medium overflowing, th

(D

blade element on which impurities have built up is washed out.
While the blade element moves through the blade base, any long
fibers or coarse 1mpurity particles adhering to the blade
element are, 1n particular, scraped off at the gaps of the
blade base and rinsed away by the fluid or pasty medium passing
through the blade base gaps. Excellent cleaning results can be
obtained 1n this manner. Since the overflow openings formed by
the gaps of the 1ndividual blade base sections are located in
the 1mmediate vicinity of the web or application roll, the
amount of fluild or pasty medium used for cleaning can be
drastically reduced and in consequence, the means of conveyance

needed for cilrculation can also be diminished and a

conslderable energy saving achieved. A general rinsing and
pre-wetting effect of the material web can likewise be achieved

using this embodiment of the blade base.

As another positive embodiment, there 1s provision for the
blade element's blade base to have at least one fluid chamber
into which the blade element protrudes at least in part. In
order to build up a pressure within the fluid chamber, at least
one pressure generating device corresponding to the fluid
chamber, such as a pressure pump or the like, 1s also provided
according to the i1nvention. Whenever pressure 1s applied to the
fluid chamber, the blade element is therefore always pressed
against the application roll or the web, which - particularly
when the blade element i1s worn - has the advantage of not

producing any 1naccurate fits in relation to the application

roll or web and hence impairments of the cleaning quality.

The apparatus according to the invention preferably further
comprises at least one cleaning device for the blade element.
This cleaning devlice may be a container filled with a
detergent, a spray device which sprays a detergent on to the
blade element, or the like. In addition to the blade element's

self-cleaning effect resulting from the aforementioned special

embodiment of the blade base with 1ts several sections, it 1is
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Cherefore possible to achieve a further enhancement of the
blade element's cleaning effect and hence a high-quality web

surface.

Another embodiment feature of the invention provides that the
cleaning blade is designed as an overflow weir which forms a
gap 1n relation to the application roll, with the result that
the fluid or pasty medium can pass through between the cleaning
blade and the roll. In accordance with the invention, the size
of this gap, 1.e. the distance of the blade-element side facing
the roll 1n relation to the surface of roll, is adjustable
wlithin a range of 0 to 1 mm; this measurement indication refers
Co conventional dimensions of apparatus according to the class
and can of course be varied depending on the particular
application. Thanks to this feature, the blade element is not
only able to achieve an effective cleaning effect in an
advantageous manner, but at the same time the overflow of fluid

or pasty medium can also be controlled beneficially.

Finally, as a further embodiment feature, there is provision

for the cleaning blade's blade base, which is supported by an
elastic mount, to be impermeable to the fluid or pasty medium.
Together with the invention's embodiment of the blade base with
1ts spaced apart sections, an undesirable pressure loss within
the application chamber 1s therefore avoided, helping to reduce
the amount of fluid or pasty medium circulated for cleaning
purposes and to minimize the circulation devices needed for

this purpose.

Exemplary embodiments of the invention with further embodiments
and advantages will be described and explained in more detail

wlth reference to the attached drawings as follows:

Fig. 1 a schematic sectional view of a first exemplary

embodiment of the i1nvention based on an "STDA

application unit",
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Fig. 2 a schematic frontal view of the apparatus according

to the invention in the area of the cleaning blade,

as viewed from arrow II in Fig. 1,

Fig. 3 a schematic sectional view along line X-X in Fig. 2,

Fig. 4 a schematic frontal view as in Fig. 2, but more
detailled,

Fig. 5 a schematic frontal view of a second embodiment of

the apparatus according to the invention in the area
of the cleaning blade with further details, as viewed

from arrow II in Fig. 1, and

Fig., © an enlarged representation of area X in Fig. 1.

In the exemplary embodiment shown in Fig. 1, which relates to
an apparatus for indirectly applying fluid or pasty medium,
application unit 1 is arranged approximately in the 8 o'clock
position of an application roll 2 which rotates in the

direction of arrow P.

A material web, such as a paper web, though not shown in the
drawlngs for the sake of greater clarity, runs in the usual

manner on application roll 2.

Application unit 1 has a color distribution duct 3 by means of
which a fluid or pasty medium M is supplied from the side via a

color distribution pipe (not shown).

The fluid or pasty medium M leaves color distribution pipe 3,

reaching via a nozzle 4 an application chamber 5 which is
essentlally limited by an application blade 6 and a cleaning
blade 7.

Application blade 6 is of a conventional design and has a blade
par 8 supported within a blade base 9 which is secured in a

conventional manner to a strip 10 and the position of which is
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adjustable vis-a-vis application roll 2 via a known adjustment

means 11.

The described elements are known and therefore do not need to

be described in further detail.

According to the 1invention, cleaning blade 7 arranged against
the direction of rotation P of application roll 2 at a distance
from application blade 6 comprises a blade element 12 which is
supported within a blade base 13. Blade base 13 is in turn

secured to the upper free end of an elastic retaining frame 14.

Blade base 13 and retaining frame 14 together form the mount of
cleaning blade 7. The other free end of retaining frame 14 is
fixed to a nozzle flap 15 which is arranged in a known manner
to be foldable toward the roll center for cleaning purposes and

1s arranged to be adjustable so as to adijust nozzle 4.

Retaining frame 14 of cleaning blade 7 is completely enclosed
so that the fluid or pasty medium M from application chamber 5
1s unable to pass through retaining frame 14. In this manner,
1t 1s ensured that no pressure losses arise at this site, which
1s relatively far away from the contact surface of cleaning

blade 7 wilth application roll 2 and which does not offer an

1}

optimum self-cleaning effect of cleaning blade 7 as a result o:

rinsing by means of the fluid or pasty medium M.

The application unit also has a return groove 16 on that side
of nozzle flap 15 opposite color distribution pipe 3; on its
upper side, this return groove supports in a known manner a
so-called air boundary layer scraper 17 which with its edge 18,
reaches up close to the surface of application roll 2. OQutlet
16a of return groove 16 is connected to a pressure generating
means, l.e. a booster pump 16b, into which a supply line 20 for
fresh fluid or pasty medium M also merges. Outlet 16c of

booster pump 16b is in turn connected to color distribution

plpe 3.

Together with the fluid or pasty medium supplied via supply

line 20, the fluid or pasty medium M scraped off from the



12 2184516

surface of application roll 2 by blade element 12 of cleaning

blade 7 1s therefore treated and re-used in a cyclical manner.

As viewed from arrow II in Fig. 1, Fig. 2 shows a schematic

frontal view of the apparatus according to the invention in the

area of cleaning blade 7.

As 1ndicated by the double arrow in Fig. 2, the rope-like or
pand-like blade element 12 in a direction running essentially
parallel to its longitudinal extension D is movably arranged
within blade base 13. Blade element 12 is also positioned in a
manner secured against rotation around its longitudinal axis; a

rotation of blade element 12, as is known to be the case for

conventional cleaning blades, is therefore not possible here.
According to the invention, however, a rotatable arrangement of
blade element 12 around its longitudinal axis is provided for
certaln applications. The two free ends of blade element 12 are
fitted with limit fixtures 21 which are used for connection to
a movement means, not shown in Fig. 2 and which moves blade

element 12 1n the above direction in an oscillating manner.

As can also be easily discerned in Fig. 2, blade base 13 of

e

cleaning blade 7 1s subdivided across its length into several
sections 13.1 to 13.n spaced apart by at least one gap 22. In
the present 1nstance, the length of the individual sections
13.1 to 13.n is about 10 and 50 mm in order to obtain as large
a number of gaps 22 as possible. The sections of blade base 13
need not necessarily have a uniform length. Depending on
requlrements, blade base 13 may also have sections with
differing lengths. Gaps 22 of blade base 13, i.e. to be more
precise 1n this instance: gaps 22, blade element 12 and the
upper side of retaining frame 14 together form openings 19
through which the fluid or pasty medium can overflow from
application chamber 5 to return groove 16 and can wash out
blade element 12 on which impurities have built up.

Part of the fluid or pasty medium flowing out via openings 19
also encounters surface area 23 of application roll 2 adjoining

cleaning blade 7 beyond application chamber 5, thus achieving

the known rinsing and pre-wetting effect.
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The flow cross-section of an individual gap 22 between two

adjacent sections of blade base 13 is about 10 to 50 mm?. The
named values may however vary, depending on the respective
application. These dimensions ensure that on the one hand, the
flow of fluid or pasty medium through gaps 22 is in fact
sufficiently intense to clean blade element 12 and to pre-wet
application roll 2, while on the other hand, the pressure loss
that arises and the flow quantity are sufficiently limited so
as to minimize the overall fluid quantity within the
circulation cycle and hence to keep the necessary power
consumption of circulation or booster pump 16b to a minimum. An
unnecessary pressure loss 1s avoided by the fact that as a
result of the invention's embodiment of cleaning blade 7, the
overflow first takes place at the outlet of application chamber
> and at an area advantageous for cleaning, rinsing and
pre-wetting. The quantities of fluid or pasty medium required
for these latter purposes are therefore comparatively low. The
throughput of booster pump 16b or the pressure inside

application chamber 5 can therefore be increased while

maintaining the same pumping capacity.

In conjunction with the embodiment according to Fig. 2, it
should also be emphasized that in particular, the combination
of the invention's corresponding movement of the cleaning blade
with the apparatus according to Fig. 2 leads to very
advantageous cleaning results, since for example, long fibers
or coarse 1mpurlity particles adhering to blade element 12 are
scraped off when blade element 12 is moved through blade base
13 at gaps 22 of blade base 13 and are rinsed away by the fluid
or pasty medium passing through gaps 22 or openings 19 of blade
base 13.

Fig. 3 shows a schematic sectional representation of blade
element 12 along the line III-III in Fig. 2, with the blade
element's rope-like twisted structure teing particularly easy
Lo 1dentify. Blade element 12 is essentially made from a
spongy, elastic material 12.1 with a modulus of elasticity of

less than or equal to 40,000 N/mm‘. This material 12.1 can be
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easlly compressed and has a high inner surface which ensures
Chat not only fibers, filler particles, grains of sand or other
particles are picked up particularly well but that these
lmpurities are also equally effectively removed by washing.
Blade element 12 according to the invention is therefore also
perfectly suiltable for problematic webs, such as waste paper.
To ensure that blade element 12 has sufficient stability and
Censile strength, which are necessary for performing the blade
element’'s movement according to the invention, spongy elastic

material 12.1 is preferably connected in a suitable manner to

an essentially inelastic support material 12.2. The connection
may take place by twisting, stranding or entwining the two
materials 12.1, 12.2 or in any other suitable manner, such as
by adhesion or by creating a composite-type material of 12.1
and 12.2. In the present instance, support material 12.2 also

forms the heart of the rope-type blade element.

It can also be i1inferred from Fig. 3 that blade element 12 has
an essentilally circular cross section. The cross section may
also, however, be slightly oval or polygonal in design so as to
avold a rotation or torsion of blade element 12 as a result of
the effect of force of the fluid or pasty medium or of

application roll 2.

As viewed from arrow II in Fig. 1, Fig. 4 shows a schematic
frontal view of the apparatus according to the invention in the

area of cleaning blade 7 with further details. The basic

structure of cleaning blade 7 essentially corresponds to the

structure as was described in conjunction with Figs. 2 and 3.
In addition, the end-face free ends of rope-type blade element
12 are, however, provided with projections 12.3 extending in
the blade element's longitudinal direction; the end sections of
Chese projections are wound on two driven coil means 24, each
arranged to the side of blade base 13. The driven coil means 24
act as movement means for moving blade element 12. The mobility
of coll means 24 is indicated in the drawing by double arrows.
An oscilllating movement or a gradual further movement of blade

element 12 i1n a direction running essentially parallel to its
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longitudinal extension D is preferably achleved by this

version.

Analog to the representation in Fig. 4, Fig. 5 shows a

schematic frontal view of a second embodiment of the apparatus
according to the 1nvention in the area of cleaning blade 7 with
further details. The basic structure of cleaning blade 7 in
turn essentially corresponds to that according to Figs. 2 and
3. The special feature of this version is that the blade
element's free ends are joined together to form an endless loop

which runs over several deflection or support rollers 25, 20,

with one of the rollers simultaneously acting as a drive roller
26. This arrangement 1is particularly suitable for a continuous
or periodic movement of blade element 12 in a direction running
essentlally parallel to longitudinal extension D of blade
element 12. In the case of a periodic movement, drive roller 26
1s designed in the present instance such that blade element 12
1s respectively moved one section further through blade base
13. The mobility of endless blade element 12 is indicated in

the drawing by a double arrow.

According to Fig. 5, the apparatus according to the invention
also comprises a cleaning means 27 for blade element 12.
Cleaning means 27 is arranged in the embodiment according to

Fig. 5 at a lower section of blade element 12 formed as an

endless loop. In terms of its movement, blade element 12 1is
therefore simultaneously guided and cleaned by cleaning means
27. Cleaning means 27 can be designed as a container filled
with a detergent or as a container through which a detergent

flows or as a spray means that sprays the detergent on to
moving blade element 12, or the like.

The various solutions according to Figs. 4 and 5 result in an
excellent cleaning effect, since due to the movement of blade
element 12 according to the invention, a different blade
element section always comes into contact with the material web
passing over application roll 2, thus ensuring a continuous

P

removal of 1mpurities and creating the possibility of

additionally cleaning blade element 12.
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Fig. 6 shows an enlarged representation of area X in Fig. 1,
l1llustrating another detailed version of blade base 13. As can
be 1dentified 1n the drawing, blade base 13 has on its side
facing application roll 2, a groove-like fluid chamber 28 into
which rope-like blade element 12 partially projects. Two lugs
28.1 and 28.2 of fluid chamber 28 grip behind the maximum
diameter of blade element 12, so that this element cannot be
unintentionally displaced or cannot be pressed out of fluid

chamber 28 too much. To generate a hydrostatic pressure within

fluid chamber 28, a suitable pressure generating means
corresponding to fluid chamber 28 of blade base 13 is provided
1n the apparatus according to the invention. This means is not
shown 1n the drawing. In order to avoid excessive pressure
losses within fluid chamber 28, a blade base 13, which is not
divided into a plurality of sections or which is merely fitted
with comparatively small through-openings for the fluid or

pasty medium, should preferably be used in this embodiment.

The advantage of the embodiment features according to Fig. 6
lies primarily in the fact that even when blade element 12
becomes worn, the application of pressure to fluid chamber 28
of blade base 13 means that the blade element is always pressed
securely agailnst application roll 2 in a manner that ensures an

accurate fit.

According to a further embodiment not shown in the drawings,
there 1s provision not to subdivide blade base 13 of blade
element 12 1into sections 13.1 to 13.n described above, but to
design 1t as an enclosed overflow weir, whereby blade element
12 jJust about makes contact with the roll and a partial
quantity of the fluid or pasty medium can flow over via a small
gap of about 0 to 1 mm between blade element 12 and application
roll 2 toward return groove 16. This gap, i.e. the distance of
the side of blade element 12 that points toward application
roll Z 1n relation to the surface of roll 2, is preferably
adjustable. These embodiment features make it possible in an

advantageous manner both for blade element 12 to achieve an
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effective cleaning effect and, at the same time, for the

overflow of fluid or pasty medium to be controlled.

The aforementioned embodiments of the apparatus according to
the 1nvention and the method according to the invention merely
represent examples. In particular, the dimensions named in
conjunction with the apparatus may vary considerably, depending
on the application. Instead of the above movement means for
moving blade element 12 in the manner stipulated by the
invention, any other suitable means are likewise conceivable,
for instance those which achieve the desired movement via a
lever mechanism, cam, hydraulically, pneumatically, via an
electric motor, such as a stepper motor, or the like. A
combination of oscillating, gradual or periodic or other
movements of blade element 12 is also possible in a direction
running essentially parallel to longitudinal extension D of
blade element 12.

If blade element 12 has a band-like design, this blade element
band may also be produced by combining several rope-like blade
element members placed side by side and which have a round,

quadratic or rectangular cross section etc. The complete blade
element may also have cross-sectional shapes other than those

deslignated as part of the specification.

It 1s likewise feasible, in accordance with the invention, to
provide the blade element with further profiles which
correspond to certaln drive or movement mechanisms of the
apparatus, such as an additional profile resembling a tooth or
a V-belt and engaging with a suitable gear wheel or a V-belt
pulley or the like. This profile should preferably be located

at a blade-element side which does not tcuch the material web

or the roll.

Reference symbols in the claims, specification and the drawings
merely help to make the invention more easily comprehensible

and are not 1ntended to limit the scope of protection.
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List of reference symbols

The following are designated:

DO ~J O U1 bW N

i R e I N T e e = o S Sy
N U W W NN N N RO

loa
16b

17
18
19
20
21
22
23
24
29
26
277

. 1

13.n

Application unit
Application roll

Color distribution pipe
Nozzle

Application chamber
Application blade
Cleaning blade

Blade bar of 6

Blade base of 8

Strip

Adjusting means

Blade element

Spongy, elastic material
Support material .
Projections of 12

Blade base of 12
Sections of 13
Retalning frame

Nozzle flap

Return groove

Outlet of 16

Booster pump

Air boundary layer scraper
Edge of 17
Openings/ducts

Supply line

Limit fixtures of 12
Gaps

Surface area of Z

Coll means

Deflection rollers
Drive roller

Cleaning means
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28 Fluid chamber

28.1, 28.2 Lugs

D Longlitudinal extension of 12
M Fluld or pasty medium

P Direction of rotation of application roll 2
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What i1s claimed 1s:

1. An apparatus for applying a fluid or pasty medium to a continuous material

web having a width, comprising:
at least one application unit for the medium; and

a roll associated with one of said application units, said roll having a longitudinal axis
and a direction of rotation, said roll configured for at least one of guiding the web to
which the medium is directly applied, and receiving and indirectly applying the

medium to the web; wherein said application unit is comprised of:

a first blade base;

an application element supported within said first blade base;

a second blade base; and

a cleaning element oriented in a direction transverse to said direction of rotation of
said roll, said cleaning element being disposed at a distance upstream from said
application element relative to said direction of rotation of said roll, said cleaning
element and said application element at least partly defining and limiting an
application chamber for the medium, said cleaning element having a blade element
carried by said second blade base, said blade element having a longitudinal direction
and extending across the width of the web, said blade element being movable in at
least one direction substantially parallel to said longitudinal axis of said roll wherein
said second blade base includes at least one fluid chamber, and wherein said blade

element extends at least in part into said fluid chamber.

2. The apparatus of claim 1, further comprising at least one means for moving

said blade element in said at least one substantially parallel direction.

3. The apparatus of claim 2, wherein said moving means moves said blade

element in at least one of a continuous and discontinuous manner.
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4. The apparatus of claim 2, wherein said moving means moves said blade

element in at least one of a periodic, oscillating and linear moving manner.

5. The apparatus of claim 1, wherein said blade element has a longitudinal axis,
and wherein said blade element is one of rotatable and non-rotatable around said

longitudinal axis.

6. The apparatus of claim 1, wherein said blade element has a substantially

circular cross-section.

7. The apparatus of claim 1, wherein said blade element has an elongate
configuration.
8. The apparatus of claim 7, wherein said blade element includes an elastic

material one of twisted, stranded and entwined with a substantially inelastic material.

9. The apparatus of claim 1, wherein said blade element has opposing end-face
ends, and wherein said blade element has a projection extending from at least one of
sald end-face ends, said projection connected to means for moving said blade element

in said at least one direction.

10.  The apparatus of claim 9, further comprising at least one cleaning means for
cleaning said blade element, said cleaning means being associated with said

projection.

11.  The apparatus of claim 1, further comprising at least one deflection means for

moving said blade element in said at least one direction.

12.  The apparatus of claim 1, wherein said blade element is comprised of an

elastic material.,

13.  The apparatus of claim 12, wherein said elastic material comprises a

compressible material.
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14.  The apparatus of claim 12, wherein said blade element includes a substantially

inelastic support material connected to said elastic material.

15.  The apparatus of claim 1, further comprising an elastic mount supporting said
second blade base, and wherein said second blade base is substantially impermeable

to the medium.

16.  An apparatus for applying a fluid or pasty medium to a continuous material

web héving a width, comprising:
at least one application unit for the medium; and

a roll associated with one of said application units and having a direction of rotation,
said roll configured for at least one of guiding the web to which the medium is
directly applied, and receiving and indirectly applying the medium to the web;

wherein said application unit is comprised of:
an application element;

a blade base;

a cleaning element oriented in a direction transverse to said direction of rotation of
said roll, said cleaning element being disposed at a distance from said application
blade, said cleaning element and said application element at least partly defining and
limiting an application chamber for the medium, said cleaning element having a blade
element carried by said blade base, said blade element having a longitudinal direction
and extending across the width of the web, said blade element béing movable In a
direction substantially parallel to said longitudinal direction; wherein said blade
element has opposing end-face ends, and wherein said blade element has a projection
extending from at least one of said end-face ends, said blade element and said

projection defining an endless loop, said projection connected to means for moving

said blade element in said at least one direction.
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17.  An apparatus for applying a fluid or pasty medium to a continuous material

web having a width, comprising:
at least one application unit for the medium; and

a roll associated with one of said application units and having a direction of rotation,
said roll configured for at least one of guiding the web to which the medium is
directly applied, and receiving and indirectly applying the medium to the web;

wherein said application unit is comprised of:
an application element;

a blade base; and

a cleaning element oriented in a direction transverse to said direction of rotation of
said roll, said cleaning element being disposed at a distance from said application
blade, said cleaning element and said application element at least partly defining and
limiting an application chamber for the medium, said cleaning element having a blade
element carried by said blade base, said blade element having a longitudinal direction
and extending across the width of the web, said blade element being movable in a
direction substantially parallel to said longitudinal direction, said blade element
having opposing end-face ends and a projection extending from at least one of said
end-face ends, said projection connected to means for moving said blade element in

said at least one direction, wherein said said means for moving said blade element is

comprised of;

at least one coiling means for coiling at least one section of said blade element

thereon.

18.  An apparatus for applying a fluid or pasty medium to a continuous material

web having a width, comprising:

at least one application unit for the medium; and
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a roll associated with one of said application units and having a direction of rotation,
said roll configured for at least one of guiding the web to which the medium is
directly applied, and receiving and indirectly applying the medium to the web;

wherein said application unit is comprised of:
an application element;

a blade base having a length, said blade base comprising a plurality of sections across
said length spaced apart by at least one gap, said at least one gap defining an overflow

opening for the medium; and

a cleaning element oriented in a direction transverse to said direction of rotation of
said roll, said cleaning element being disposed at a distance from said application
blade, said cleaning element and said application element at least partly defining and
limiting an application chamber for the medium, said cleaning element having a blade
element carried by said blade base, said blade element having a longitudinal direction
and extending across the width of the web, said blade element being movable in a

direction substantially parallel to said longitudinal direction.

19.  The apparatus of claim 18, wherein said blade base includes at least one fluid

chamber, and wherein said blade element extends at least in part into said fluid

chamber.

20.  The apparatus of claim 19, further comprising at least one pressure generating

means associated with said fluid chamber.

21.  An apparatus for applying a fluid or pasty medium to a continuous material

web having a width, comprising:
at least one application unit for the medium; and
a roll associated with one of said application units, said roll having a longitudinal axis

and a direction of rotation, said roll configured for at least one of guiding the web to

which the medium is directly applied, and receiving and indirectly applying the
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‘medium to the web; wherein said application unit is comprised of:

an application element;
a blade base; and

an overflow weir oriented in a direction transverse to said direction of rotation of said
roll, said overflow weir being disposed at a distance from said application blade, said
overflow weir and said application at least partly defining and limiting an application
chamber for the medium, said overflow weir having a blade element carried by said
blade base, said blade element having a longitudinal direction and extending across
the width of the web, said blade element being movable in at least one direction
substantially parallel to said longitudinal axis of rotation, said overflow weir defining
a gap with respect to said roll, whereby the medium may flow between said overflow

welr and said roll.

22.  The apparatus of claim 21, wherein said overflow weir is disposed a distance

away from said roll, said distance of said weir from said roll being greater than 0 mm

and less than 1 mm.
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