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@ Device for two-sided coating, and process for the coating of a web of material.

@ Described is a device which allows for uniformiy
coating a horizontally moving substrate (1). So that
end at least one assembly is present of two rotary
screen stencils (2, 3) which are arranged opposite to
each other on both sides of the substrate (1). The
uniformity is reached by using at least in the stencil
below the substrate (1) a medium feed device (4, 5)
of the closed type having a slite shaped outlet ap-
erture (10, 11) which rests in contact with the inside
wall of the stencil (2, 3) concerned and which allows
for accurate control of the deposition of printing
medium on the substrate. Described is also a meth-
od for coating a substrate with use of a device
according to the invention.
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Device for two-sided coating, and process for the coating of a web of material.

The invention relates to a device for coating a
moving material web on both sides, at least com-
prising a frame and one or more assemblies of
rotary screen printing stencils arranged opposite
each other on either side of the web, the material
web to be coated being in contact with both rotary
screen printing stencils, and a medium feed device
set up inside each of the rotary screen printing
stencils. Such a device is known from Dutch Patent
Application 6905679.

The above-mentioned publication describes a
device of the above-mentioned type, in which a
material is printed on both sides thereof with a
pattern using screen printing stencils containing
medium feed devices which in this case are in the
form of squeegees. The subsirate iS preferably
moved in the downward direction and, after leaving
the contact line between the two opposite stencils,
is guided through a drying device, such as a drying
tunnel, which is arranged vertically. In the case of
vertical movement of the medium to be printed, a
drying device must follow the coating or printing
position, in order to dry the coated or printed
material, so that thereafter the material can be
brought into contact with guide means such as, for
example, rollers.

Such an arrangement produces problems in
those cases where the printing or coating operation
has to take place at high speed.

In the case of vertical movement of the web,
this can lead to a great required length of the
drying device, which is often not possible in many
existing buildings; the overall height required is in
that case much greater than that which can be
found in most buildings.

The object of the present invention is to pro-
duce a device of the above-mentioned type which
can be accommodated in buildings of normal size,
and in particular of normal height.

This object is achieved according to the inven-
tion for a device of the type mentioned in the
preamble in that the device is equipped for con-
veying the material web to be coated essentially
horizontally, and in each of the assembilies of ro-
tary screen printing stencils at least one of the
medium feed devices is of a closed type which is
provided with a slit-shaped outlet aperture for the
coating medium which is in contact with the inside
wall of the rotary screen printing stencil in question.

If a device of the known type described in the
earlier mentioned Duich Patent Application
6905679 is designed in such a way that the ma-
terial web is conveyed essentially in the horizontal
direction, the problem of uneven printing or coating
occurs, despite the fact that the various settings
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such as squeegee angle and squeegee pressure
are the same in both stencils. This is due to the
fact that in a stencil which in such a device is
placed above the substrate to be printed the force
of gravity works in the same direction as that in
which pressure medium conveyance is taking
place, while in the stencil which is placed below
the substrate to be printed the force of gravity
works in the opposite direction to that of the move-
ment of pressure medium.

In particular during printing at relatively low
speed, this will lead to undesirable unevenness of
the printing density on the iwo sides of the sub-
strate. Where the same stencils, the same squee-
gee angles and the same squeegee setiings in
squeegees which are aiso fully identical are used,
the coating density should, however, be the same
on both sides.

Such a problem does not occur in the above-
described device according to the state of the ari,
since in that case the force of gravity acts in the
same way on the conveyance of pressure medium
through the perforations of the stencils used to the
substrate.

What is now achieved by working according to
the invention with an essentially horizontally mov-
ing material web with at least one medium feed
device of a closed type is that the coating densities
on the two sides of the horizontally moving sub-
strate can be set in a simple and reproducible
manner relative 10 each other, for example made
the same. Of course, a preselected and re-
producibly set difference between two coating den-
sities can also be achieved. Using the device ac-
cording to the invention now means that it can be
accommodated in ordinary buildings, due to the
fact that the material web moves essentially hori-
zontally, while in all circumstances a fixed relation
between the coating densities at both sides of the
substrate can be set and maintained. In particular,
in the above-described device according to the
invention, the medium feed device of the closed
type will be located in the stencil of the assembly
which is below the conveyed material web. A me-
dium feed device of the closed type expediently
mates with both stencils of an assembly of rotary
screen printing stencils. In ali cases the stencils of
an assembly will lie below and above the conveyed
material web and opposite each other, in such a
way that the stencils of an assembly touch each
other along an essentially horizontal line and the
material web is in contact with the two stencils
along said contact line. Where two medium feed
devices of the closed type are used, the slit-
shaped outlet aperiure of the two medium feed
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devices will be positioned in the same way relative
o the earlier mentioned contact line, so that a full
cover of the projections of said slit-type aperiure
on the substrate takes place.

It is pointed out that the medium feed device of
the closed type described above is known per se
from European Patent Application with publication
number 0285217. Said medium feed device of the
closed type, which is known per se, excels through
evenness of application, viewed in the widthwise
direction of the substrate, and therefore in the
lengthwise direction of the medium feed device.

It has now been found that the use of such a
medium feed device provides the possibility of
assembling a device for coating or printing a ma-
terial web, in which the material web moves essen-
tially horizontally, and in which with the same set-
ting of identical medium feed devices at the two
sides of the substrate a fully identical printing result
or a predetermined settable difference between the
two printing resulis can be achieved as desired.

In this case, printing result is understood to
mean coating layer thickness, coating density, col-
our depth, or definition and cover.

In the present description, printing and coating
are used interchangeably, in general coating mean-
ing a uniform covering coating, while printing is
understood to mean a patierned coating. If the
substrate to be printed in the form of a material
web is of great width, sagging of the housings of
the medium feed devices can occur, which could
still give rise to uneven application. In order to
eliminate such a disadvantage, each of the medium
feed devices is provided with adjusting means, in
order to prevent sagging of the medium feed de-
vice. In particular, the adjusting means comprise
one or more pull bars which mate with the medium
feed device body, and which through tightening
give the medium feed device additional strength,
and by means of which any sagging occurring can
easily be compensated for when such cases arise.

It is pointed out that the use of pull bars for
medium feed devices is known per se from French
Patent Application 2272840. In the above-men-
tioned publication there is no reference to the use
of pull bars in the case of medium feed devices of
a closed type which are set up in stencils resting
against the top and botiom side of an essentially
horizontally moving subsirate. In view of the shape
of the medium feed device, a medium feed device
containing several, for example three, pull bars wiil
generally be selected in order to be able to achieve
the desired compensation.

The invention also relates to a process for
coating a material web in which a coating is first
applied to both sides of the material web by means
of one or more assemblies of rotary scréen printing
stencils arranged opposite each other on either
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side of the material web and the coating is sub-
jected to one or more drying operations.

The process indicated above is according to
the invention characterized in that it is carried out
by means of a device in which, prior to and during
the drying, or each drying, a material web is con-
veyed essentially horizontally, and which is con-
structed in the manner described above according
1o the invention.

Through use of the process according to the
invention it is possible to obtain a substrate which
is provided with a coating or printing on two sides,
while the qualities of the coating or printing on two
sides are of a predetermined relationship which
can be adjusted relative to each other. The relation-
ship can be such that the printing quality, such as,
for example, the density, thickness, colour depth
efc. is the same on both sides; it is also possible to
make the properties of the coating or the printing
on both sides of the substrate differ from each
other by a fixed, preset value.

The invention will now be described with refer-
ence to the drawing, in which in figure 1 the
substrate to be coated or printed on iwo sides is
indicated by 1, and the stencils set up on either
side of the substrate are indicated by 2 and 3
respectively.

Two medium feed devices of the closed type
such as those described in the earlier-mentioned
European patent pubiication 0285217 are indicated
by 4 and 5. The medium feed devices have flexible
squeegee blades 6, 7, 8 and 9, the single aperture
being formed by the medium outlet apertures 10
and 11, which are slit-shaped and rest against the
inside of the stencils 2 and 3 which are in contact
with the substraie 1 to be printed. Both medium
feed devices are made identical in this case, so
that for the further description of the medium feed
devices a description of medium feed device 4 will
suffice. The medium outiet slit 10 is the only ap-
erture located in the medium collection space 15
which connects to a cavity 14. The medium is fed
by means not shown in any further detail into the
medium distribution spaces 12, from where said
medium flows via the narrow channels 13 to the
cavity 14 under the influence of a pressure genera-
fion device such as a pump connecied to the
medium feed device.

It is clear from the figure shown here that the
medium feed device in this case is a fully closed
medium feed device which has only a medium
outlet aperture 10 which rests against the inside of
the stencil 2. Through use of an accurately re-
gulable pump or, for example, through use of a
pressure tank with an accurately settable pressure,
excellent metering of pressure medium is
achieved, said medium flowing via the outlet slit 10
through the holes of the stencil 2 used and coming
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to rest on the top suriace of the horizontally con-
veyed substrate 1. The same operation takes place
at the bottom side of the substrate by means of the
stencil 3 placed below the substrate. The substrate
has a conveyance speed which is essentially the
same as the peripheral speeds of the stencils 2
and 3 used. In the case of the medium feed
devices of the closed type, a shut-off device will, of
course, be present to shut off the medium feed
device at the ends, and a shut-off device is also
present to ensure a lateral boundary of the cavity
14 and the pressure medium collection space 15.
The medium feed device is fixed in the device, in a
manner not shown in any further detail, while the
stencils and the drive thereof are also present in
the device in a manner not shown in any further
detail. During the operation of such a device, each
assembly of two stencils can expediently be fol-
lowed by a drying device which ensures such
drying that a new coating or pattern part can be
printed again in a subsequent assembly. The de-
vice can also comprise only one assembly of sten-
cils, following which the subsequent drying is di-
rectly the final drying. The drier used in conjunc-
tion with the device according to the invention will
in general be a so-called float drier, i.e. a drier of
the type in which during the drying operation the
material to be dried floats on an arrangement of
feed nozzles, through which heating medium such
as warm air is fed in, in such quantities that no
contact takes place between the still damp coated
substrate and the above-mentioned nozzles. Any
contact of the substrate with, for example, guide
rollers can in this way be avoided until sufficient
drying has taken place. As regards the stencils fo
be used, seamless metal rotary screen printing
stencils will in general be used, for example nickel
screen printing stencils in finenesses between 25
and 500 mesh (mesh in this case is the number of
holes per linear inch) and thicknesses between 100
and 300 micrometres, but it is pointed out that
finenesses deviating from these finenesses and
greater or smaller thicknesses can also be used.
The substrate o be printed, in the form of a
material web, can be in all kinds of forms, such as
paper, fabric, plastic film, non-woven fabric etc.
Fig. 2 indicates schematically that, in order to
counteract sagging, a medium feed device can be
provided with one or more pull bars 17, 18 and 19.
Tightening the pull bars can compensate very ac-
curately for any sagging which occurs, which oc-
curs particularly in the case of long medium feed
devices, i.e. in the case of great substrate widths,
which means that very good evenness of printing is
obtained. For the medium feed devices of the
closed type used in the figures, the squeegee
blade 6 is provided at its end with a strip 16 of
material with a low coefficient of friction, such as
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polythene or teflon. Such a strip serves to provide
a good seal between the end of the squeegee
blade 6 and the inside of the stencil, for the pur-
pose of preventing the passage of printing medium
at the end.

It is pointed out that the invention is not re-
stricted to the use of a medium feed device of a
closed type as indicated in the figure. The other
medium feed devices described in the earlier-men-
tioned European patent publication 0285217 can
also be used, while medium feed devices of a
closed type falling outside the above-mentioned
publication can also be used.

Claims

1. Device for coating a moving material web on
both sides, at least comprising a frame and one or
more assemblies of rotary screen printing stencils
arranged opposite each other on either side of the
web, the material web to be coated being in con-
tact with both rotary screen printing stencils, and a
medium feed device set up inside each of the
rotary screen printing stencils, characterized in
that the device is equipped for conveying the
material web (1) to be coated essentially horizon-
tally, and in each of the assemblies of rotary
screen printing stencils (2, 3) at least one of the
medium feed devices (4, 5) is of a closed type
which is provided with a slit-shaped outlet aperture
(10, 11) for the coating medium which is in contact
with the inside wall of the rotary screen printing
stencil (2, 3) in question.

2. Device according to Claim 1, characterized
in that of each of the assemblies of rotary screen
printing stencils (2, 3) the medium feed device (4,
5) which mates with the rotary screen printing
stencil (2, 3) which is below the conveyed material
web (1) is a medium feed device (4, 5) of the
closed type.

3. Device according to Claim 1, characterized
in that a medium feed device (4, 5) of the closed
type mates with both rotary screen printing stencils
(2, 3) of an assembly of rotary screen printing
stencils (2, 3).

4. Device according to one or more of Claims 1
-3, characterized in that each of the medium
feed devices (4, 5) is provided with adjusting
means in order o prevent sagging of the medium
feed device.

5. Device according to Claim 4, characterized
in that the adjusting means comprise one or more
pull bars (17, 18, 19) which mate with the medium
feed device body.

6. Process for coating a material web in which
a coating is first applied to both sides of the
material web by means of one or more assemblies
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of rotary screen printing stencils arranged opposite
each other on either side of the material web and
the coating is subjected to one or more drying
operations, characterized in that it is carried out
by means of a device in which, prior to and during 5
the drying or each drying, a material web (1) is
conveyed essentially horizontally, and which is
constructed in the manner indicated in one or more
of the preceding claims 1 - 5.
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