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Description

This invention refers to decals and their use, a composite support sheet, and processes for the transfer
of an image to a substrate from a support sheet on which said image has been directly applied, or to which
it has been transferred from another sheet of paper. Traditionally, support sheets which are used for
transfers have a release layer, of silicone for dry release, or of a water soluble material for wet release. The
support sheet in accordance with this invention provides mainly for wet release, but without any special
layer in order to obtain this effect. Instead of the usual wet release layer, the support sheet in accordance
with this invention utilizes a principle which was discovered during experiments: that a plastic, i.e. polymer,
film which has been laminated or applied to a paper surface, without penetration, will release if the bond is
made wet, notwithstanding the fact that previously it was adhering forcefully. Accordingly, a support sheet in
accordance with this invention, consists of a base of paper having a porous surface; on one side of said
paper the plastic film is applied in such a manner that the plastic film adopts the texture of the porous
paper surface, but does not penetrate. The other side of the paper base may be covered with a layer which
adheres forcefully to the paper surface and makes it more waterproof, such as a printing ink or paint layer,
or a sheet of paper or plastic laminated to said surface. When the transfer is to be applied, the printing ink
or paint layer is erased, or the laminated sheet peeled off. As a result, the pores of the back of the support
sheet, which previously only would absorb little water, if submerged in water, open up. For this reason,
water penetrates the paper well if the sandwich is submerged, until reaching the plastic film, which releases
and could be lifted together with the image which has been applied on the film. Notwithstanding, the film
with the image stays on the support sheet until the image has been wiped dry and given a layer of
adhesive. The relatively strong horizontal forces during this step do not cause sliding of the image, which is
united with the plastic film, which in turn is forcefully supported or kept in place in the horizontal plane, due
to the texture of the paper base and the reversed one of the plastic film. Thereafter the sandwich is applied
over the desired substrate with use of heat and/or pressure and/or adhesive. The paper base of the support
sheet which is still wet during this step and for this reason serves as an elastic cushion, giving the
transferred image the same texture as the substrate, is removed, leaving the image adhering to the
substrate, protected by the transferred plastic film.

Traditionally, the transfers of images, or, as they are known within the industry, decals, are of two types:
those which have a dry release and those which have a wet release. This invention is principally related to
decals with wet release; those which are available in the market, have an image printed on a paper which
has previously been covered with a layer soluble in water. When the decal is soaked with water and
pressed on a surface on which the image is to appear, this layer dissolves and becomes soft, so that the
paper may be removed, leaving the image on the desired surface.

The paper on which the image is printed is known as a wet release decal paper, normally made up of a
paper of good quality which is coated with a water soluble emulsion, e.g. starch and gum. The paper may
have been specially treated in order to neufralize contraction and expansion due to meteorological
conditions. The coated paper is known as a "simplex" paper. If it is made to adhere to another paper, it
becomes a stronger kind of decal paper, known as a "duplex" paper.

The image may be printed on the decal paper with known methods, such as printing, copying or
drawing directly or in reverse, depending on the final surface. Normally, the printer begins by application of
a coat of lacquer or varnish on the decal paper surface. Thereafter, he prints the image on the lacquer.
Instead of printing directly on the decal paper, the image could also be transferred from another paper, on
which it had been applied with known methods, mentioned above. Normally, the decal is applied on desired
substrate with the use of an adhesive, varnish, emulsion or solution of special kind, etc.. Before applying the
decal, it is submerged in water for a short while, whereafter the decal is applied in its exact position and the
paper is slid off. The sliding-off results from the dissolution in water of the decal's water soluble layer.

As a variation, a decal paper is also made with a lacquer of varnish coat already over the water soluble
layer. On this type of decal paper it is possible to print directly on the coat of lacquer or varnish.

A transfer resulting from a decal on which the image has been applied directly on the decal paper
surface is called a "direct transfer”. On the other hand, if the decal has an image which has been
transferred from another paper, on which it was originally applied, the transfer to the substrate is called an
"indirect transfer".

Dry release decal papers, rather than coating the paper with a water soluble layer, rely on a coating of a
dry release material such as silicone, poplyethylene, or other material that has little affinity for the layer of
lacquer on which the image is to be printed or transferred. After application of the image to the final
substrate, the paper backing of the decal is stripped off with the dry release layer adhering to it.

Existing wet release decal papers work well, notwithstanding the fact that they have some disadvan-
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tages. Firstly, the water soluble layer creates difficulties in respect of storage of the decals as well as the
decal paper. In addition to the expansion and retraction caused by atmospheric conditions, there is always
the risk that the water soluble layer may dissolve rapidly. A small amount of water at one of the edges
could cause this effect. For this reason it is neccessary to give much care to the storage of the decal paper
as well as the decals, in order to avoid damage caused by water or humidity. The rapid release of the water
soluble layer might be an advantage from the user's point of view, if one only considers the use of a ready
made decal, but could be disastrous for a user of a decal paper while he is fransferring an image from
another paper. The fact is that water is used for this process in order to remove the paper on which the
image, which is bonded to the decal paper during this process, was originally printed.

It is difficult to control the flow of water during this step of the process, and some may spill over one of
the edges and penetrate the water soluble layer, destroying the decal paper as well as the image. The
same may occur if the coat of lacquer has some cuts through which water could accidentally pass. In order
fo avoid such mishaps, a cover of the edges and reverse side of the decal was designed by this inventor,
see US Patent 3,344,012. Nevertheless, such cover naturally increases the cost of manufacture of a decal.

This invention was conceived and developed with the aim to make a decal paper, or, as it is technically
known, a transfer support, below referred to as a support sheet, as well as to design a process which
retains the advantages of the paper and process mentioned above, but eliminates their respective
disadvantages. In particular, the objective has been to develop a support sheet which, in addition to
receiving a directly applied image should be specially adequate for application of images transferred from
other paper as well as for this process.

In accordance with the mentioned aim, another objective has been to design a support sheet as well as
a process which make it possible to remove the paper base of a transferred image without risking that the
film of the support sheet releases or becomes destroyed.

While the support sheet in accordance with the aforementioned objective must be resistant to water,
another objective has been to offer rapid release with the aid of water during the last stage of the process.

Another objective has been to facilitate transfers with the image held in a very thin layer in order to
obtain optimum texture of the transferred image. A related object has been to design a support sheet as
well as a process which facilitates the adoption of the substrate texture by transferred images.

A vital objective has been to offer a long shelf life of the support sheets as well as of the resultant
decals.

The final, but most important objective has been to design a support sheet and a process for its use for
decals and transfers which are simple and economic, making possible the transfer of an image from another
sheet of paper, utilizing common paper as well as lacquers, varnishes, emulsions, adhesives and solutions
for the formation of the film of the support sheet, which are readily available in the market, including those
which are printed, laminated or otherwise applied over images in books, periodicals, and post cards, efc.

According to the present invention there is provided a decal comprising a paper sheet having a porous
surface, a preformed sheet of plastic film applied with no intermediate layer directly to said porous surface
such that it adheres well to the porous surface and adopts the texture of the same but does not penetrate it,
and an image applied to said plastic film.

Also according to the present invention, there is provided a decal support sheet comprising a paper
sheet base having a porous surface, a preformed sheet of plastic film applied with no intermediate layer
directly to said porous surface such that it adheres well to the porous surface and adopts the texture of the
same but does not penetrate it, and a water-resistant coating or on the reverse side of said paper sheet
base. A decal can comprise this support sheet with an image applied to the plastic film on the side thereof
facing away from the paper sheet base.

The invention further provides a process for applying an image to a substrate which comprises:

(a) providing a base sheet of paper having a porous surface;

(b) applying a preformed plastic film on said porous surface by heat sufficient to cause it to adhere well
to the porous surface and adopt the texture of the same, but insufficient to cause it to penetrate the
porous surface;

(c) applying an image on the plastic film;

(d) immersing the resulting sandwich in water for a sufficient time to substantially release the adhesion
between paper surface and plastic film but not separate same;

(e) removing the sandwich from the water;

(f) placing the sandwich on the substrate with the image against the substrate;

(g) adhering the image to the substrate; and

(h) removing the paper base sheet from the back of the plastic film leaving the image on the substrate
and covered by the plastic film.
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Also according to the present invention, there is provided a process for applying an image fo a
substrate which comprises:
(a) providing a base sheet of paper having a porous surface;
(b) applying a preformed plastic film on said porous surface by heat sufficient to cause it to adhere well
to the porous surface and adopt the texture of the same, but insufficient to cause it to penetrate the
porous surface;
(c) applying a water-resistant layer on the reverse side of the paper base sheet;
(d) applying an image on the plastic film;
(e) substantially removing said water-resistant layer on the said reverse side;
(f) immersing the resulting sandwich in water for sufficient time to substantially release the adhesion
between paper surface and plastic film but not separate same;
(g) removing the sandwich from the water;
(h) wiping the image dry while maintaining the paper base sheet wet;
(i) applying an adhesive coating over the image that is compatible with the image and the substrate;
(i) placing the sandwich on the substrate with the image against the substrate;
(k) applying heat and/or pressure on the back of the sandwich to adhere the image to the substrate;
() removing the paper base sheet from the back of the plastic film leaving the image on the substrate
and covered by the plastic film.

Further according to the invention, there is provided a process for applying an image to a substrate
which comprises:

(a) providing a base sheet of paper having a porous surface;

(b) providing an image on a paper backing;

(c) coating said image and paper backing with a plastic film;

(d) applying the base sheet of paper of (a) to the plastic film of the thus-coated image and paper backing
by heat sufficient to cause the plastic film to adhere well to the porous surface of said base sheet and to
adopt the texture of the same, but insufficient to cause it to penetrate the porous surface;

(e) removing said paper backing leaving the image adhering to the plastic film and the plastic film
adhering to the base sheet;

(f) immersing the resulting sandwich in water for a sufficient time to substantially release the adhesion
between paper surface and plastic film but not separate same;

(g) removing the sandwich from the water;

(h) placing the sandwich on the substrate with the image against the substrate;

(i) adhering the image to the substrate;

(i) removing the paper base sheet from the back of the plastic film leaving the image on the substrate
and covered by the plastic film.

In accordance with this invention, a special support sheet is prepared, which, in contrast to the existing
ones, does not have a release layer, utilizing dry paper or paper board as a base. The surface of the paper
must be porous with a seemingly almost infinite number of elevations and depressions, visible with the aid
of a looking glass. The surface of one of the sides is covered with a film prepared by extrusion or blowing
of a thermoplastic resin, or from a lacquer, varnish, emulsion in water, or solution of a plastic resin. As of
today the majority of said lacquers, etc., have a base of plastic, thermoplastic or thermosetting. The
resulting film will below be referred to as "the plastic film". In accordance with one example of the
invention, the other side of the paper may be made resistant to water by having the surface printing or
colored, or by having a sheet of paper or plastic adhering, e.g., with the aid of water-resistant adhesive. The
plastic film has three objectives: Firstly, it serves as a protective film for the transferred image; secondly, it
serves as a water proof layer on the side of the paper where it is located; thirdly, it serves as a tie-coat in
order to adhere coatings of images transferred from other papers. The plastic film must not substantially
penetrate the surface of the paper of the support sheet, but must still adhere well to said surface, and its
surface of contact must obtain the same texture as that of the paper, though in reverse.

No release layer is interposed between paper base and plastic film, nor is there need for any release agent
to be incorporated in the paper or in the plastic film because the adherance between paper base and plastic
film is released by water.

In accordance with another version of the support sheet, specifically intended for images transferred
from other papers, the support sheet does not initially have any film, the same being applied at the same
time and together with the image.

The decal is obtained by application of the image on the plastic film of the support sheet, in reverse for
transfer to non-transparent surfaces, and right for transfer to transparent objects, utilizing known methods for
the application, such as printing, copying or drawing and painting in respect of direct fransfers. As regards
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indirect transfers, the image is transferred to the support sheet from another paper in accordance with a
known process. Accordingly, the image is first coated with a film of plastic. Thereafter the paper with the
image is pressed to the support sheet with the coated image against the plastic film. Heat and/or pressure
is applied until a good bond is obtained. The paper base of the image is thereafter treated with water in
order to make the paper soft in order that it may be removed completely, leaving the coated image to
appear in reverse on the plastic film of the support sheet.

The support sheet in accordance with this invention is specially suited for this transfer process. The
coating of the image is firmly sustained by the plastic film of the support sheet which, in turn, is firmly kept
in position by the texture of the support sheet paper base. This grip between the paper and the plastic film
is of special importance during the stage of the process during which the paper base of the image is being
removed and the bond is subject to mechanical forces which principally act in the horizontal plane.

There are a number of paper qualities which function, as long as the surface is sufficiently porous. A
paper with a smooth, glazed surface is not desirable. The paper must not fragmentize when submerged, but
release in one piece from the plastic film. The paper to be used as base of a support sheet to which an
image is to be fransferred ought to have good resistance to water, as long as the surface has not been
"opened"

The function of the plastic film to make the support sheet surface waterproof offers the advantage that
one may remove the paper base of the image in a safe manner, even with water spilling over the edges,
which would be disastrous with a conventional decal paper. In fact, a sandwich of the kind described may
be submerged for several minutes without much water penetrating the paper base of the decal.

If one is going to apply the decal on an obscure, i.e. dark, surface, it will be necessary to apply a white
layer over the reverse image, if the printing inks are transparent. This layer ought to be compatible with the
plastic film of the support sheet, as well as with the printing inks and the desired substrate. This white layer
may also serve as adhesive. On the other hand, some adhesives which are applied immediately prior to
application of the decal on the substrate, are not compatible with the printing inks of the image. If this is the
case, it will be necessary to first apply a tie-coat over the printing ink layer. Such tie coat may be a vinyl
paste.

Said white coating of the image may be applied before or after trimming the decal to size and form
desired. In a printing shop, where the image is printed on the support sheet film, this step is normally
carried out in one of the printing presses. However, an image which has been obtained by transfer from
another paper is normally trimmed by hand. In order to facilitate this step, the paper base of the support
sheet has been selected for the purpose of providing the required rigidity.

If one wants to store ready decals, this can be done for years without changes in shape or release
properties. This latter is due to the lack of a layer sensitive to humidity, as in traditional wet release decals,
or a silicone layer, which could age, a comon complaint in respect of dry release decals.

When a decal is ready for application, regardless of whether it has had the image applied by direct
printing, or by transfer from another paper, the reverse side will first be treated in a manner so as to erase
the printed or colored layer, if any, or peel off the laminated sheet, if any, exposing the paper surface which
is very porous. Thereafter, the decal is submerged in water, which easily enters the open reverse (paper)
side, having as a result that the film releases from the paper. At this stage it would be possible to lift the
film and the coated image united to the same, vertically, and separate it completely, if one so desires.
Notwithstanding, if the film is left in its original position, it continues to be sustained firmly in the horizontal
plane by the texture of the paper. This facilitates the following steps: firstly to remove the decal from the
water and place it on a plane surface with the image up. The image is wiped completely dry. Thereafter, the
image is given a coat with adhesive suitable to bond it to the desired substrate. These two steps cause
strong horizontal forces to act on the coated image, which could move it sideways were it not firmly
sustained by the texture of the paper and the film.

Thereafter the decal is placed with the coated image down in the desired position on the substrate.
Heat and/or pressure is applied. The paper base of the decal which is still wet serves as an elastic cushion
under pressure, which results in the image adopting the same texture as the substrate to which it has been
transferred. The effect is increased further by the fact that the coating of the image and the plastic film of
the support sheet can be very thin, less than 0.025 mm (one mil).

When the bond is dry, a matter of seconds when one applies heat, the decal paper base is removed,
leaving the image glued to the substrate, protected by a plastic cover. This cover may consist of the plastic
film of the support sheet and/or the coating originally given fo the image before it was fransferred fo the
support sheet, which if they are compatible, may integrate into one layer. But in certain circumstances, one
may be able to remove the film of the support sheet, leaving the image protected by the coating only, which
was originally given tfo it. This happens if the image has been coated with a layer which does not adhere
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sufficiently to the film of the support sheet.

An economic version of the support sheet in accordance with this invention, especially suited for
transfer of images which have been printed on other papers, does not have any plastic film applied to the
base of paper. Instead of making this application during the manufacture of the support sheet, the film will
be applied by the user, at the same time and together with the image (which is being transferred on a
plastic film). Accordingly the coat given fo the image will be the only coating of the ready decal, which in
other aspects equals the version mentioned above.

The various aspects of the invention will now be explained in more detail by the following description,
which is given by way of example only, and which is to be read in conjunction with the accompanying
drawings, in which:

Fig. 1a is a diagrammatic section of a support sheet according to this invention, amplified on an

exaggerated scale in order to illustrate the details.

Fig. 1b is an amplified diagrammatic section of another version of the support sheet shown in Fig. 1a.

Fig. 1c is an amplified diagrammatic section of the lower part of another version of the support sheet

shown in Fig. 1a.

Fig. 1d is an amplified diagramatic section of a support sheet in accordance with this invention,

especially useful for preparing pre-printed decals.

Fig. 2a is an amplified diagrammatic section of a support sheet in accordance with this invention,

intended for transfers of images applied on other paper.

Fig. 2b is an amplified diagrammatic section of another version of the support sheet shown in fig. 2a.

Fig. 3 is an amplified diagrammatic section of the lower part of any one of the support sheets shown in

figures 1a, 1b, 1c and 1d, on which an image has been applied directly on the support sheet.

Fig. 4 is an amplified diagrammatic section of the paper on which an image has been applied.

Fig. 5 is an amplified diagrammatic section of the paper shown in Fig. 4, a plastic film having been

applied over the image.

Fig. 6 is an amplified diagrammatic section of the lower part of any one of the support sheets shown in

Figures 1a, 1b and 1c, in which the paper with an image, shown in Fig. 4, has been applied on the

plastic film.

Fig. 7 is an amplified diagrammatic section of the lower part of any one of the support sheets shown in

Fig. 1a, 1b and 1c, in which the paper with a coated image, shown in Fig. 5 has been applied on the

plastic film.

Fig. 8 is an amplified diagrammatic section of the lower part of any one of the support sheets shown in

Figures 2a and 2b, in which the paper with the coated imamge, shown in Fig. 5, has been applied on the

non-printed/non-laminated surface.

Fig. 9 is a perspective view, showing how the paper base of the image is removed in one of the

sandwiches shown in Figures 6, 7 & 8.

Fig. 10 is an amplified diagrammatic section of the sandwich shown in Fig. 6, after the image base of

paper has been removed.

Fig. 11 is an amplified diagrammatic section of the sandwich shown in Fig. 7, after the image base of

paper has been removed.

Fig. 12 is an amplified diagrammatic section of the sandwich shown in Fig. 8, after the image base of

paper has been removed.

Fig. 13 is an amplified diagrammatic section of the sandwich shown in Fig. 10, after a white or tie

adhesive coat has been applied over the printing inks.

Fig. 14 is a perspective view, showing how the decal is trimmed by hand.

Fig. 15 is an amplified diagrammatic section of typical decal in accordance with this invention, illustrating

how water enters the paper base of the support sheet, if the sandwich is submerged in water.

Fig. 16 is a perspective view of a typical decal in accordance with this invention, illustrating how the

printed layer of the reverse side of the support sheet may be erased.

Fig. 17 is an amplified diagrammatic section of the sandwich shown in Figures 10 & 12, showing how

water may penetrate the paper base of the support sheet after the printed layer has been erased, or the
laminated sheet has been peeled off from the support sheet in accordance with this invention.

Fig. 18a is a perspective view, illustrating how the image is wiped dry after the decal has been

submerged in water.

Fig. 18b is a perspective view, illustrating how adhesive is applied before the decal is applied on a

desired substrate.

Fig. 19 is an amplified diagrammatic section of a typical sandwich in accordance with this invention, just

before application of the decal onto a substrate, the reverse printing layer having been erased or the
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laminated sheet peeled off, and the reverse image having been coated with an adequate adhesive.

Fig. 20a is a perspective view, showing how the decal is applied with heat.

Fig. 20b is a perspective view, showing how the decal may be applied with pressure.

Fig. 21 is an amplified diagrammatic section of a typical decal in accordance with this invention, applied
on the desired substrate.

Fig. 22 is an amplified diagrammatic section of a typical decal in accordance with this invention, applied
on the substrate, with the paper base of the support sheet in the begining of removal.

Fig. 23 is a perspective view, showing how the paper base of the support sheet is being removed.

The Figures 1a, 1b, 1c and 1d show typical sections of typical support sheets in accordance with this
invention. The dry paper base (1) has a porous surface (2), on which a film of plastic resin (3) (below
referred to as the plastic film) has been applied in such a manner that the film gets in reverse the same
texture as the paper surface, without penetrating said surface but adhering well to it. Various kinds of
plastics may be used, depending on the intended use of the decal. If the plastic film is derived from a liquid
lacquer, varnish, adhesive, emulsion or solution of plastic resin, the liquid cannot be applied directly to the
paper because it would penetrate. Thus, the application of the plastic film should be indirectly, such as by
lamination or fransfer coating, both methods well known by experts in the art. Fig. 1¢ shows the lower part
of a support sheet on which the film (3) has been applied with transfer coating. A dry release paper with a
paper base (7) and the surface covered with a release layer of silicone (8) may be left over the film (3) as
protection. This type of decal paper is especially adequate for transfers from other papers. The user may
use the protective silicone release paper, when removed, as an ironing paper for the decal.

A water emulsion of acrylic polymer has proved to work well as coating medium. The emulsion may
have a solids content of about 46%, dispersed in water with the aid of a suitable nonionic emulsifier. A very
small amount of suitable defoaming agent that prevents formation of bubbles or the so called "orange peel"
effect as the coating dries should be added to the polymer.

The emulsion is first applied on the release paper, and dried, and thereafter the dried film is transferred
to the paper to be coated by means of heat and pressure. A film thickness of between 0.013 and 0.025 mm
(one half and one mil) has been found suitable. The coated sheets of release paper dry in 10-15 minutes at
room temperature. The sheets do not dry flat if left to dry in the air. On the other hand, this does not affect
the end results, as the release paper flattens completely during the transfer stage.

Figures 1a and 1b show two types of the reverse side of the support sheet, both types intended to
make the sheet more waterproof during the first steps of the process, and to facilitate the opening of the
pores of the paper base (1) for maximum penetration of water, before application of the decal. In Fig. 1a,
the reverse side has a printed or colored layer (4) which one erases with the aid of a brush and water. As a
result, this reverse layer gets removed and the reverse side of the support sheet becomes completely open
for penetration of water. The same result is obtained if the sheet (6), shown in Fig. 1b, and which is glued fo
the paper base (1) with an adhesive (b) is peeled off. The sheet (6) may be of paper as well as of plastics;
one may use adhesive coated film intended for lamination on paper.

Figure 1d shows a support sheet in accordance with this invention, in which the reverse side of the
paper base (1) has no water-resistant coating such as (4) in Fig. 1a or (5) and (6) in Fig. 1b. The paper used
should have an open porous reverse side through which water will readily penetrate. The other side has, as
in Figures 1a and 1b, a plastic film (3) adhering to but not penetrating the porous surfaces (2) of the paper
base (1). This support sheet can be used for preparing decals for commercial use, in which an image is
printed directly on the plastic film (3), or transferred to the plastic film (3) under controlled industrial
manufacturing conditions which avoid any chance of water contacting the reverse side of paper (1). The
reverse side can, of course, carry a printed text, such as instructions for use of the decal but the text would
not serve any purpose related to the function of the decal.

The paper (1) may be sheeted and printed with layer (4) using common printing systems, such as letter
press, offset, silkscreen. For large quantities, web printing of rolls, such as by web offset or rotogravure is
recommended. It is desirable fo use inks having a plastic resin base in order to obtain a satisfactory degree
of water resistance of the rear side of the support sheet (1).

To apply by lamination a protective sheet (6) of Fig. 1b it is economic to use a web of paper supplied in
rolls. One may, for instance, use the Fasson Cold Seal adhesive polyester film in thickness of 0.013 or
0.025 mm (1/2 or 1 mil). Such lamination may be done over a printed back surface. Instead of a plastic film,
it is possible to use adhesive paper in rolls, or paper without adhesive, the latter being supplied in a
laminating maching during the lamination process. The paper adhesive will supply water resistance. In the
case of paper lamination, the paper ought to be printed ahead of the lamination. The adhesive bond must
be cured sufficiently so as to tolerate the ironing of the sheet.

The Figures 2a and 2b show other versions of the support sheet in accordance with this invention,
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which do not yet have a plastic film on its surface intended for application of the image, but which have the
reverse side equal to the ones of the support sheets shown in Figures 1a and 1b.

Fig. 3 shows the lower part of the section of a support sheet in accordance with this invention on which
the image (9) has been applied with known means, such as printing, copying or drawing, efc.

In Fig. 5, the image (9) shown in Fig. 4 has been coated with a plastic film (11). Almost all kinds of
lacquers or emulsions with a plastic base could be utilized, the choice dependent on how the decal is to be
utilized and the properties of the substrate where it is going to be applied.

Fig. 6 shows the paper (10) with the image (9), shown in Fig. 4, in contact with the film (3) of a support
sheet such as those shown in Figures 1a, 1b and 1c. This type of application is possible if one applies heat
and pressure and the film (3) is compatible with the inks of the image (9), Various thermoplastic films, such
as acrylic and vinyl films, work well with pictures in magazines printed with inks based on plastic resins.

In Fig. 7 the paper (10) with the image (9), coated with a plastic film (11), shown in Fig. 5, has been
applied on a decal paper of the type shown in Figures 1a, 1b and 1c¢, leaving the coated image (11) against
the plastic film (3) of the support sheet. This application is preferably made after the coating (11) has dried,
utilizing heat and pressure. A domestic iron is sufficient for small and medium sized images. The
application is almost instantaneous, some 20-30 seconds for the bond if the plastic film of the support sheet
is of acrylic base. In fact, a film (3) of acrylic base of the support sheet will facilitate the application of a
great number of coatings (11) of the image, including those which are not compatible, such as some
polyester films. Notwithstanding, with heat the acrylic film becomes tacky and it adheres sufficiently well to
non-compatible materials, that the resultant bond supports all of the steps of the fransfer of an image from
another paper. After the image has been ftransferred to the desired substrate, the acrylic film (3) may be
removed.

In Fig. 8, the paper (10) with the image (9) coated with a plastic film (11), is shown applied with the
plastic film (11) against the porous surface (2) of a support sheet of the versions shown in Figures 2a and
2b. This type of support sheet is the most economic version for transfer of images applied on other papers;
here the image and the plastic film are transferred at the same time and together. However, the process of
removing the image paper base is more delicate with this version than with those shown in Figures 1a, 1b
and 1c.

Figure 9 shows how the paper base (10) can be removed in a sandwich of the types shown in Figures
6-8. Ideally, no water ought to pass outside of the image (9) paper base (10). However, it is difficult to
control the water, and it is not possible to avoid that at times it spills outside. In a support sheet of the kind
shown in Figures 1a, 1b and 1c¢, there are no problems if this happens as the film (3) serves as a waterproof
layer.

In fact, it is possible to submerge the sandwich in water before removing the paper base (10) with a
brush. While it would be possible to lift the film (3) at one of the edges, after the sandwich has been
submerged, this does not affect the image (9), which is firmly glued to the film 3. No sideways movement
can take place, as the film (3) has obtained the same texiure as the surface (2), in reverse, and this
effectively keeps the film (3) and the image (9) adhering in position.

In the Figures 10, 11 and 12, it is shown how the sections shown in Figures 6-8 will look after the paper
base (10) of the image (9) has been removed. It is necessary that all paper is removed to obtain a good
transfer, especially to leather and fabrics.

Fig. 13 shows the section of a decal which is to be applied on a dark substrate. It is necessary to apply
a white coat (13) over the image (9), if the inks are transparent. Said coat, such as of zinc oxide or a white
printing ink, should be compatible with the plastic film (3) of the support sheet as well as with the inks of the
image (9) and the desired substrate. This coat may as well serve as adhesive. For example, if the decal is
to be applied on leather, the coat 13 may be fused with the lacquer which normally has been applied on the
surface of leather, or which has been especially applied in order to facilitate the application. On the other
hand, if the decal is to be applied on fabric, if the emulsion used to fuse the image to the fabric is not
compatible with the printing inks of the image, it becomes necessary o give a tie-coat to the image (9),
which may be white or transparent, and may, for example, be an acrylic emulsion. The coat (13) may
represent such a tie-coat. Thereafter, one may apply the emulsion (14) which is to be used to apply the
decal on the fabric, and semi-cure said coat with heat at a lower temperature than the one used for
application of the decal on the fabric.

The white coat or the tie coat may be applied before or after the decal is trimmed to desired size and
form.

Fig. 14 illustrates how the decal is trimmed by hand. In order to facilitate this, it is necessary that the
paper base (1) of the support sheet is sufficiently rigid. The rigidity is also required during the application of
the decal, which has become wet and soft during the preceding step. It is also necessary to have a paper
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base which is sufficiently heavy fo serve as an elastic cushion during the penultimate step, during which the
decal is applied on the substrate. For this reason, a rigid paper of sufficient weight, such as from 60 to 150
g/m?, , or a thin paper board, such as one of 120 to 200 g/m?, with a suitable surface should be used for the
paper base of the support sheet intended for transfers of images from other papers, and for decals made by
hand. On the other hand, for decals m ade in a printing shop, one may use a paper base (1) which is less
heavy.

Fig. 15 shows a section of a decal in accordance with this invention, which is submerged in water. No
water can enter through the image (9) or the plastic film (3). Some water may enter through the printed or
colored layer (4). If instead of the layer (4) there were a plastic film or paper adhering, as in accordance
with Fig. 1b, this would provide water proofness, and no water would penetrate the reverse side. Almost all
penetration takes place through the cross section at the edges. A small decal may become saturated in a
short period of time, while a large one needs much more time for sufficient water to penetrate to affect the
film (3), the exact time being difficult to estimate. On the other hand, if we open up the reverse side (12) of
the decal, as is shown in Fig. 17, the water penetrates rapidly. The open surface (12) may be obtained by
freating the reverse side of a paper having a rather dense reverse surface with a brush and water: however,
it is difficult to control that the surface layer is removed in a uniform manner, as it is not possible to control
how much paper is being removed when no means of reference exist. The effect of this lack of control
would be that water penetrates rapidly in some areas and more slowly in others, and for this reason the film
(3) will not release at the same time in different spots. For this reason, the reverse side has a printed or
colored layer, or a laminated sheet of plastic or paper. If only the printed or colored layer (4) is removed, or
the sheet (6) in Fig. 1b which is adhering to the reverse side is peeled off, one causes the whole of the
surface to open up uniformly. With the thus-treated support sheet, or with the support sheet of Fig. 1d which
had no coating on the reverse side, the water will pass uniformly through the open surface (12) and the
cross section of the whole paper (1), causing said paper to release uniformly form the film (3) over the
whole area. The time for release of the film (3) is the same for small and large decals, the speed to cause
release being a function depending on the weight or thickness or quality of the paper.

Fig. 16 shows how the printed layer (4) is removed with the aid of a brush and water.

After the reverse side of the decal has been opened, the decal is submerged in water for a few minutes.
When the decal is saturated, in other words, when the image (9) releases from the paper (1), one places the
decal on a plane surface with the image (9) face up, and wipes the image (9) completely dry, as is
illustrated in Fig. 18a. At this juncture, the film (3) which includes the image (9), could easily be lifted, but
depending on the texture of the surface (2) of the paper base (1), and the texture of the film (3) to which the
image (9) is firmly adhering, the image is firmly sustained in the horizontal plane, and there is no risk that it
will slide sideways if one applies horizontal forces, such as those caused by the drying step shown in Fig.
18a. For this reason, it is possible to completely clean and dry the image (9) without risk of damage.

When the image (9) is completely dry, a layer of adhesive (13) is applied, if it had not been applied
before the decal was submerged, or, if this was the case, a layer of adhesive 14, when this is necessary for
the application. For some applications, there is no need to apply the layer (13) prior to applying the decal.
For example, for transfer of art reproductions to canvas, which do not have to be washed, it is sufficient with
a layer of emulsion or a white adhesive prior to application of the decal. On the other hand, decals which
have been coated prior to submerging, as is illustrated in Fig. 13, may be applied without any further coat of
adhesive, as is illustrated in Fig. 13. The adhesive (13) or (14) may also consist of a lacquer, varnish,
emulsion or solution of a plastic resin, adequate for adhering to the desired substrate. A white adhesive
such as an emulsion based on polyvinyl alcohol functions well on various surfaces.

For fabrics, it is convenient to use special emulsions intended for this material, such as those of vinyl
base used in silk screen process printing of T-shirts, if one wants a fransfer which may be washed. Fig. 18b
shows the sandwich when a layer (13) or (14) is given to the reverse side of the decal, prior fo its
application on the desired substrate. The movements with the brush cause considerable sideways forces,
especially if one uses an emulsion for fabrics (actually a paste), forces which the film (3) and the image (9)
withstand for reasons mentioned above, notwithstanding the fact that this coat is given while the decal is still
saturated with water.

Fig. 19 shows a diagrammatic section of the sandwich with the layer (13) applied on the reverse side of
the image (9).

The Figures 20a and 20b show the decal applied on desired substrate. In Fig. 20a the desired substrate
is a fabric on which the decal may be applied with an iron, as illustrated. If one uses an emulsion intended
for fabrics, one irons for 3 seconds at a temperature of 200° C, which causes the decal to adhere
sufficiently to remove the paper base (1) in one piece. Thereafter, the image is covered with a silicone
coated paper (7 & 8), shown in Fig. 1c, and one irons additionally for 15 seconds, in order to cure the bond
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and fuse the image (9) into the surface (15).

On the other hand, if the decal may not be applied with heat, pressure may instead by applied over the
bond with wet adhesive. Such a bond may require several hours to dry until it is sufficiently cured to
remove the paper (1). Application with pressure could be done in a press, or simply with a weight over the
sandwich. Fig. 20b shows this type of application with the aid of carpenters' clamps.

Instead of application with pressure, one may use the following method: the substrate is first coated with
a suitable emulsion, e.g. acrylic emulsion, which is left to dry. When the decal has soaked for 5 minutes, it
is removed and placed in position, exposed underside of image down. The wet paper backing is then
removed, the image cleaned and any airbubbles sponged out. Thereafter, the image is covered with a coat
of the same emulsion as was given to the substrate, and left fo dry. After some time (5-10 minutes) the
surface of the image becomes dry, while its underside becomes tacky, making it adhere to the substrate.

In Figures 20a and 20b the decal is applied on the final substrate (15) and the paper base (1) is still wet
and saturated with water. The paper (1) serves as an elastic cushion when pressure is being applied over
the rest of the sandwich in such a manner that the image (9) together with both layers (3) and (13) will
adapt the same texture as that of the substrate (15).

Fig. 21 shows a diagrammatical section of the decal applied on the desired substrate (15). Fig. 22
shows the same decal applied on the substrate, the paper (1) beginning to be removed in one piece, as
described above in respect of application of the decal on fabric.

Notwithstanding the fact that normally it is possible to remove the paper (1) in one piece, this does not
always happen if the support sheet has dried or has been ironed too long a time. In these cases, some
paper rests may remain, sticking to the image, this also being the case if the decal has been applied with
pressure only. With a little bit of water and a brush, these paper rests are removed in seconds, as shown in
Fig. 23. This result is due to the fact that the paper was completely released after having been submerged
in water.

Referring back now to Figures 1a, 1b, 1c and 1d, the plastic film (3) may be applied to the paper base
(1) either directly as by lamination, or indirectly as by transfer coating. Most thermoplastic films, such as
acetate (polyvinyl acetate), polyethylene, vinyl (polyvinyl chloride), polyurethane, may be heat laminated to
paper.

The temperature must not be oo high, so as to prevent that the film melts and penetrates the surface of
the paper. (If this happens, it will not be possible to release the paper from the film without paper fibers
sticking to it). One skilled in the art can readily determine appropriate temperatures and time for chosen film
and paper.

For pre-printed decals, the image may be printed directly on the plastic sheet of the support sheet.
Alternatively, transfer printing may be used. The image is printed in full colors on a silicone-coated release
surface of an endless web of paper or fabric.

With the aid of the black color plate, the image is subsequently coated with an adequate lacquer, such
as an acrylic polymer emulsion. After passing through a drying terminal the web is pressed at elevated
temperature against a moving web of support sheet paper so that the coated image sticks to, but does not
penetrate, the paper surface and releases from the release paper or fabric.

It is sometimes feasible o press, with heat, a support sheet such as shown in Figures 1a-1c against an
image, and thus directly transfer the image to the plastic film (3) without use of an adhesive emulsion. In
such case the removal of the paper backing of the image is quite easy. Success of this method depends on
compatibility of film and printing inks, eveness of the plastic film, and degree of applied temperature and
pressure. Preliminary testing will determine whether this procedure will be effective for particular types of
image and plastic film.

The following examples will illustrate some of the many aspects of the practice of the present invention.

A. Transfers

Example A1. A magazine picture is given 1 or 2 thin coats of an acrylic resin water emulsion. The
emulsion is applied as a line at one of the edges of the picture, and is then distributed with an artist's brush
over the whole of the picture with horizontal and vertical strokes, until touch dry. Without waiting for further
drying, the picture is placed face down over a support sheet plastic film 0.013 mm (1/2 mil.) thick prepared
on the paper sheet of the support sheet from an acrylic emulsion in accordance with this invention (Figures
1a, 1b or 1c¢) and ironed with a household electric iron for 20 seconds at #1 (lowest) setting.

The paper backing of the picture is then gently rubbed with a tooth brush and water, and when
saturated the paper backing removed. The magazine picture now appears in reverse on the support sheet
plastic film as if it had been printed there.
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Example A2. A magazine cover is placed face down over the plastic film of a support sheet and ironed
on for 20 seconds at #1 setting. The support sheet plastic film becomes soft and tacky and sticks to the
magazine cover picture, which had been coated during m anufacture with a lacquer which was not heat
sensitive.

The paper backing of the picture is then removed with water and brush, leaving the magazine picture
appearing in reverse on the support sheet plastic film.

Example A3. A picture is drawn and colored with the use of color pencils on a clay-coated paper. The
picture is thereafter given 1 or 2 thin coats of an acrylic emulsion. When dry, the coated picture is placed
face down on the plastic film of a support sheet, and ironed on for 20 seconds. The picture paper backing is
subsequently treated with a brush and water and, when saturated, the paper backing removed, leaving the
picture appearing in reverse on the support sheet plastic film.

Example A4. The outline of the picture mentioned in Ex. 3 is obtained through photocopying on a zinc
oxide coated electrostatic copying paper. The picture is thereafter colored and transferred in the same
manner as the one mentioned in example A3.

Example A5. Rhoplex AC-33 (Rohm and Hass Company, Philadelphia, PA), an agueous emulsion of an
acrylic polymer having a solids content of 46 to 47 percent, a PH of 9.4 to 9.9, a weight per litre of 1.07 kg
(a weight per gallon of 8.9 pounds) and a minimum film-formation temperature of 9° C, is suitable for use in
Examples A1, A3 and A4. Thereafter the coated picture is ironed on to a support sheet without a plastic
film, of the kind shown in either Figures 2a or 2b. From then on, the freatment becomes identical with that
described in the above examples. The transfers may be carried out with one coat only, but two coats make
the process more certain.

B. Preparing the Decal for Application on a Dark Surface.

Example B1. If any of the decals of the kind just described is to be applied on a dark surface, the same
acrylic emulsion used for the basic transfer is mixed with a white acrylic base lacquer in proportions 1 part
lacquer with 2 parts emulsion. The decal is given two coats of the mixture in order o obtain sufficient
opagueness.

C. Pre-application of Adhesive

Example C1. A decal, intended for application on fabric, is obtained by means of direct printing, using
the silkscreen process. In accordance with the instructions of the manufacturer of the printing inks, the inks
are pre-cured by passing through a tunnel with a temperature of 90° C, after application of each color, and
will adhere to fabric if ironed-on at a temperature of 180° C.

Example C2. The decal of example A4 is to be transferred to fabric, using an emulsion having a vinyl
base, which does not adhere well to the zinc oxide layer. For this purpose, the reverse image white zinc
oxide surface is given a tie coat of an acrylic emulsion. When dry, the acrylic coat is covered with a vinyl
base paste, which is semi-cured by placing the decal in an oven with a temperature of 90° C for 45
seconds, and will become tacky and cure at a temperature of 180° C.

Example C3 A decal of which the image has been directly printed is to be aplied on leather. Tests of
the leather surface indicate that the original lacquer coat is compatible with an acrylic emulsion. For this
reason, the reverse image (which has been given a white color over-print) is given a coat of acrylic lacquer
in a printing press. Alternatively, instead of the white ink layer, the image can be given a coat of white
acrylic lacquer, compatible with the printing inks. This coating may also be carried out in a printing press.

In all of these C examples, the coating given to the reverse image will serve as hesive for the final
transfer.

D. Preparation of the Substrate Surface.

The surface on which the decal is to be appliced should be clean and free of any substance which may
decrease the adhesion of the image. Therefore it is recommended to clean the substrate ahead of the
transfer. A number of substrates do not need any other preparation. However, on non-porous surfaces, such
as glass, metal, plastics and wood, it is recommended that the surface be given a coat of clear lacquer,
latex glaze or acrylic emulsion prior to the final application. While some substrates are heat sensitive, such
as thermoplastics, or leather covered with a lacquer, the surface is not necessarily compatible with the
adhesive to be used for the application of the decal. Then it will be necessary to either find another
adhesive, or give a tie coat o the substrate area of application.

11



10

15

20

25

30

35

40

45

50

55

EP 0 249 486 B1

Example D1. A glass plate is to be decorated with a magazine picture. A decal in accordance with
Example Al is prepared. The plate surface is coated with a latex glaze, on which the decal is then applied,
using an acrylic emulsion as adhesive.

Example D2. A transfer is to be made of an art reproduction onto textured cotton fabric. As a first step,
the art reproduction is transferred to a support sheet, as in Example A1. In order to facilitate the adhesion to
the cotton fabric, the fabric is given one coat of acrylic emulsion, slightly diluted with water fo penetrate the
fabric well. When the fabric has dried, the decal is applied.

E. Application on the Final Surface

Application on Paper

Example E1. An advertising agency is to prepare a folder in full colors. In order to demonstrate a
mockup of the folder, it is decided to make photocopies of each page, which are then hand colored and
transferred to support sheets in accordance with this invention. The decals are then applied on paper of the
same type as that to be used for the folder, in the following manner:

After the decals have had the rear layers removed and had been submerged in water for 5 minutes,
they are first placed on paper towels with the images up. The images, are wiped clean and dry, whereafter
thin layers of acrylic emulsion are applied. Alternatively, one can use other adhesives, e.g., white adhesive
or adhesive of an adhesive bar. Next, the decals are placed in their exact positions on the paper, and ironed
for about 3 - 4 seconds at #3 setting, whereafter the support sheet paper bases are removed, leaving the
images adhering to the paper as if they had been printed there. It is possible to iron for a longer period, but
then the paper base of the support sheet may have to be removed with a brush and some water. While this
is possible, it may leave the paper smudgy and uneven. Therefore, it is better to iron a short period,
however long enough to m ake the image stick.

Application on Fabric

Example E2. An art reproduction is to be transferred o a textured cotton canvas. A decal is prepared in
any of the manners explained in section A above. The canvas is given one coat of white acrylic lacquer, in
order to provide best possible background color and also to obtain best possible adhesion between the
canvas and the transferred picture. The decal rear printed layer is removed as follows. The decal is
submerged in water for a few seconds, whereafter it is removed and placed with the printed squares layer
up. The printed layer is then erased to 20%-30% by means of a brush of rough cloth or sponge with
abrasive surface, such as the type used for cleaning dishes, and the decal submerged for 2 minutes, after
which all of the rear printed layer of squares is peeled or rolled off. The decal is then submerged for 5
minutes, removed and placed on a paper napkin, reverse image up, and the image is wiped clean,
whereafter it is given a coat of acrylic emulsion. Thereafter it is laid on top of the canvas, coated side down,
and ironed for 4 seconds at #3 setting (nylon), in order to apply the image provisionally. Next, the support
sheet paper backing is removed (normally in one piece) and the image is covered with a paper napkin and
ironed for 60 seconds at same setting, with application of more pressure. The paper napkin is then washed
away, using a sponge, and the picture wiped dry. The result: a textured picture which much resembles an
original oil, and which has not been possible to achieve with other methods.

Example E3. A factory prints decals on support sheets in accordance with this invention, which have
also been trimmed and supplied with a pre-cured layer of textile adhesive. A decal of this type is purchased
in a retail shop and is being applied on a T-shirt of the customer, as follows. The decal is submerged in
water for 5 minutes, whereafter it is placed on a paper towel, reverse image up. The image is wiped
completely dry, after which the decal is placed in desired position, reverse image down, support sheet
paper base still wet or damp. The wet back is then ironed with application of pressure, for 2 seconds at
"cotton" setting. The support sheet paper backing is then removed (normally in one piece). The image is
then covered with a silicone coated release paper (which could have been adhering to the back of the
decal, as a protection), or with a paper napkin, and ironed for 20 - 30 seconds at "cotton" setting. When
cool, the silicone paper is removed, or the paper napkin is removed using a sponge and some water,
leaving the image permanently fused into the T-shirt fabric.

Example E4. A picture has been transferred to a support sheet in accordance with section A above, and
is now to be applied on a T-shirt. The decal has been trimmed, the rear side layer of printed squares
removed, and the decal submerged for 5 minutes in water. The decal is removed from the water and placed
on a paper napkin, reverse image up. The image is wiped completely dry, whereafter it is given a coat of an
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acrylic polymer emulsion. Without waiting for the emulsion to dry, the decal is placed in its desired position
on the T-shirt, coated reverse image down, wet paper backing up. The decal is ironed for 4 seconds at #3
(nylon) setting, whereafter the support sheet paper backing is removed in one piece. Next, the exposed
image is treated with vinyl (polyvinyl chloride) paste, which is rubbed into its surface, whereafter it is
covered with a silicone coated release paper, and ironed for 20-30 seconds at "cotton" setting. After a few
seconds of cooling, the release paper is removed, leaving the imaged fused into the fabric.

Application on Wood.

Example E5. A family coat of arms is to be applied on a wooden shield. For this purpose, a photocopy
is prepared of the outline, amplified to desired size, which is then painted and transferred to a support sheet
of this invention as described in Section A above. The resultant decal is then trimmed, whereafter the rear
layer of printing is removed and the decal submerged in water for 5 minutes. While still wet, it is placed in
position on the wooden shield, exposed underside of picture down. The plastic film of the decal is of
polyurethane basis, and the wooden shield has also been given a coat of a lacquer of the same basis. The
decal is pressed down with the fingers, whereafter the paper backing is removed. The picture is wiped
clean and any remaining air bubbles sponged or brushed out. Finally, the picture is given a coat of the
same lacquer (polyurethane). While the surface will dry in some 5 - 10 minutes, the underside of the picture
will become tacky (because of molecular migration) having as a result that the picture will adhere to the
wooden shield. (The picture may be given one or several additional coats of the lacquer in order to make it
resistant to wear.

Application on Stone

Example E6. A stone is to be used as a decorative paper weight, and for this reason it is to be covered
with a decal, which has been prepared in accordance with Section A above, trimmed and provided with a
white background in accordance with Section B. The reverse image is coated with an acrylic polymer
emulsion, and the stone given one coat of the same in order to provide good adhesion for the image. After
the reverse layer of the support sheet paper base has been removed and the decal has been soaked for 5
minutes, it is retrieved and put in place on the stone, white coated underside of picture down. Using the
finger tips, the decal is made to take on the irregular form of the stone, facilitated by the elasticity of the
plastic film and of the wet paper base of the support sheet. Next, the remainder of the support sheet paper
base is removed with the aid of a sponge and water. The plastic film with the image adhering is pressed
down further on the surface of the stone, and any air bubbles sponged out, making the film take on the
texture and form of the stone. Finally, the picture is given one coat of acrylic polymer emulsion, making the
picture adhere well to the surface of the stone, which has been given a prior coat of the acrylic emulsion.

Application on Asphalt and Concrete Surfaces

Example E7. A company parking lot is to have alloted parking spaces, marked by numbers and names
in black over a yellow background. For this purpose, names and numbers are painted in black on support
sheets in accordance with this invention, utilizing paint specifically suited for the parking lot surface.
Subsequently, the ready decals are brought on site. After removal of the decal rear printed layer and 5
minutes of soaking in a bucket of water, the exposed reverse image of each decal is first wiped dry and
then given a coat of yellow asphalt/concrete paint, serving as background color as well as adhesive.
Thereafter each decal is placed in position while the paint is still wet. Some pressure is applied to secure
good contact, such as placing a stone or stones over the decals, which are then left to dry for 12 hours,
after which the support sheet paper backings are removed, using some water and a brush, leaving the
images, adhering to the concrete/asphalt surface.

The number and names can be painted with the use of stencils indoors, leaving minimum time for the
outdoors application. If the decal plastic film is compatible with the paint, it stays on top of the paint as an
extra layer of protection, otherwise it is easily discarded at the same time as the paper backing is being
removed, or left to slide off by itself.

Application on Metal

Example E8. The logo of a company is going to be applied on the company trucks. For this purpose,
the logo is printed in reverse on support sheets in accordance with this invention, using the silk screen
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process, with Exello (TM of Advanced Process Supply CO.) PE series colors. The decal is soaked for 5
minutes in water, whereafter it is removed and put in place on the surface of the fruck, which has been
given a prior coat of a clear lacquer of the same family as the Exello colors, exposed underside of the
picture down. The decal is pressed against the surface with the force of the hands, whereafter the paper
backing is removed, (peeled away in one or several large pieces). The picture is wiped clean and any
airbubbles sponged out. Although it does not stick to the surface, it adheres sufficiently well to carry out
these steps in a secure manner. Finally, the picture is coated with the same lacquer as the underlying
surface.

Application on Ceramics.

Example E9. A restaurant is fo have its logo applied on their crockery. For this purpose, the logo is
printed on support sheets in accordance with this invention, using the silkscreen process, as follows: First a
base coat CUP 9119 (TM of Advance Process Supply Co.) is applied on the support sheet plastic film, then
the colors are mixed, utilizing 70 parts of dry ceramic colors with 30 parts of CUP-9008 (TM of A.P.S. Co.),
printed and cured under a mercury vapor lamp. The trimmed decals are then applied on the plates and
cups by hand as follows: First the decals are soaked for 5 minutes. Then the image is cleaned and dried
and given a coat of CUP 9119 whereafter the decals are placed in position, and the paper base removed. A
few minutes of curing under a single mercury vapor lamp, leaves the image adhering to the ceramic
surface, covered primarily by the CUP-9119 base coat and over it the support sheet plastic film. The plates
and cups are then fired for 17 hours at a temperature of 1500° C. The plastic film burns, and left is the logo
as an integral part of the ceramic surface.

Test to Determine the Strength of the Bond Between the Plastic Film and the Paper Base of Support Sheets
and Decals in Accordance with this Invention T T o

The test was carried out in an INSTRON (Registered Trade Mark) Universal Testing Instrument Model
1130 with a MICRON Il (Registered Trade Mark) computer and printer.

The test comprised Support Sheets in accordance with Figures 1a and 1d, as well as decals prepared
by transfer of images to Support Sheets in accordance with Figures 2a and 2b, using the procedure
described in Example A5.

The Paper Base of the Support Sheets in accordance with Figures 1a, 2a and 2b consisted of a paper
board in accordance with the below specifications, while the one of the Support Shest in accordance with
Fig. 1d was an ordinary bond paper used for photo copying, having a weight of 60 g/cm?.

Basic Weight 193.5 g/m?

Caliber 9.2 - 9.5 Points
Smoothness LT 195 Sheffield Units
Smoothness LF 180 Sheffield Units
Tension SM 10.666 g/cm?

Tension ST 7.943 g/cm?

Elmdorf SM 156 g

Elmdorf ST 168 g

Stiffness SM 33 Taber Units
Stiffness ST 13 Taber Units
Whiteness 79% Photo Volt
Penetration 500 sec.

Ash 10.5 %

Dennison LT 14 No. Wax

Dennison LF 16 No. Wax

The Plastic Film was based on an acrylic emulsion of the kind described in Example A5, although of a
different brand with different viscosity. The thickness of the film was 0.015 mm in respect of the Support
Sheet in accordance with Fig. 1d, and 0.0125 mm for the rest.

The test was carried out with strips about 2 cms wide and 10 cms long, which were cut out from the
Support Sheets and Decals. The ultimate 2 cms of the Plastic Film side of each strip was laminated to a
strip of adhesive tape of about the same dimensions. The exceeding non-laminated portion of the adhesive
tape was double folded in order to make it non-tacky.

The test was divided into two parts, the first one fo measure the maximum shearing stress the bond
between the Plastic Film and the Paper Base could tolerate and the second one to determine the initial
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pulling force required to peel off the Plastic Film from the Paper Base. In the first test, the non-laminated
end of the strip was fixed to the testing instrument's lower grip. The folded end of the adhesive tape was
then fixed to the instrument's upper, pulling grip. The joint strip was then subject to a pulling force at a
crosshead speed of 20 cms per minute, until the Plastic Film was pulled off from the Paper Base. The force
required fo achieve this represents the maximum shearing stress the bond between the Plastic Film and the
Paper Base may be subject to without one layer sliding in relation to the other. With regard to Support
Sheets and Decals in accordance with this invention, this force, below referred to as S, and expressed in
kg/cm?, represents the maximum horizontal force the Plastic Film may become subject fo without getting
damaged. As stated above on page 7, and on page 17, in connection with Fig. 9, considerable shearing
stress forces act on the Plastic Film during the stage when the paper of a transferred image is being
removed. However, while strong, these forces are much less than S-values obtained during the test. These
values do also verify that the Plastic Film adheres very well fo the Paper Base, even after having been
submerged in water, and may thus withstand rough movements of a brush or the fingers during said paper
removal stage, even if the paper has become wet. As can be seen from Example T2, a decal based on a
Support Sheet in accordance with Fig. 2a will tolerate almost the same shearing force as in dry condition,
after having been submerged for 5 minutes. As can be seen from Example T3, a decal on a Support Sheet
in accordance with Fig. 2b will still withstand considerable shearing stress after having been submerged for
1 hour. This test does also verify the statements on page 6 above, and on page 21 in relation to Figures
18a and 18b, that the bond between the Plastic Film will withstand the sideways forces acting on it when
adhesive is being applied on the Plastic Film after the decal has had its rear protection layer removed and
been submerged for 5 minutes. These forces are considerably less than the 1.07 kg/cm? shearing stress
obtained in Example T5. In the second part of the Test, the Paper base of each strip was laminated to a
paper strip extending beyond the laminated end of the test strip. The end of the extended portion of said
paper strip was fixed to the testing instrument's lower grip. The adhesive strip/tape non-laminated portion
was then folded back 180° and fixed to the machine's upper, pulling grip, thereby facilitating pulling at a
180° peeling angle. The joint strip was then subject to a pulling force at the same crosshead speed of 20
cms/min., until the Plastic Film peeled off the Paper Base. The instrument registered the force required to
initiate the peeling. This force is below referred to as P and expressed in g/cm?. While the force to continue
the peeling was found to be almost the same as P, in dry condition, very little force is required to continue
the peeling of a wet decal, once the peeling has been initiated. However, the test showed that the force
required to initiate the peeling was almost the same for a wet and a dry decal.

The test also proved that the force P is much less than S under most conditions, excepting decals with
Support Sheets in accordance with Fig. 1d and having a thin Paper Base. However, for these decals, which
are not supposed to be subject to the same shearing stress as the other kinds, the reduced shearing stress
folerance after submerging in water is an advantage, as it will facilitate the rapid removal of the Paper Base
from the image after application.

Finally, it was observed during the test that a considerable amount of the Paper Base paper stuck fo the
peeled off Plastic Film, while in respect of the wet strips, very little or no paper was found adhering to the
Plastic Film.

Example T1 Strips, about 2 cms wide and 10 cms long were cut out from Support Sheets in
accordance with Figures 1a and 1d, as well as from a decal with the Plastic Film and Image located on a
Support Sheet in accordance with Fig. 2a. The strips were tested in accordance with the above description.
The following values were obtained:

Support Sheet according S = 4.75 kg/cm?
to Fig. 1a: P = 334 gicm?
Support Sheet according S = 4.72 kg/cm?;
to Fig. 1d: P = 325 g/cm?
Decal on Support Sheet S = 4.75 kg/cm?;
according to Fig. 2a: P = 334 gicm?

Example T2: A decal having a Support Sheet in accordance with Fig. 2a, to which a Plastic Film with an
image had been transferred in accordance with Example A5, was submerged in water for 5 min. without the
decal rear printed layer having been removed. Thereafter, a strip was cut from the wet decal and tested as
described above. The following values were obtained:

S = 4.2 kg/lcm?, P = 310 g/cm?.
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Example T3: A decal having a Support Sheet in accordance with Fig. 2b, to which a Plastic Film with an
image had been transferred in accordance with Example A5, was submerged in water for 5 minutes, without
the rear laminated Plastic Sheet having been removed. Thereafter, a strip was cut from the wet decal and
tested as described above. The following values were obtained:

S = 3.2 kg/cm?;, P = 310 g/cm?.

Example T4: A Support Sheet in accordance with Fig. 1d was submerged in water for 5 minutes.
Thereafter, a strip was cut from the wet sheet and tested as described above. The following values were
obtained:

S = 0.428 kg/cm?; P = 328 g/cm?.

Example T5: A decal having a Support Sheet in accordance with Fig. 2a, to which a Plastic Film with an
image had been transferred in accordance with Example A5, was first having its rear colored layer removed
and, thereafter, submerged in water for 5 minutes. A strip was then cut from the wet decal and tested, as
described above. The following values were obtained:

S = 1.07 kg/cm?; P = 316 g/cm?.

Claims

1. A decal comprising a paper sheet base (1) having a porous surface (2), a preformed sheet of plastic
film (3) applied with no intermediate layer directly to said porous surface such that it adheres well o
the porous surface and adopts the texture of the same but does not penefrate it, and an image (9)
applied to said plastic film.

2. A decal according to claim 1, wherein the image (9) is held on the plastic film (3) solely by virtue of
mutual adhesion at their fouching surfaces.

3. A decal according to claim 1, having an adhesive layer between said image and said plastic film.

4. A decal support sheet comprising a paper sheet base (1) having a porous surface (2), a preformed
sheet of plastic film (3) applied with no intermediate layer directly to said porous surface such that it
adheres well to the porous surface and adopts the texture of the same but does not penetrate if, and a
water-resistant coating (4 or 6) on the reverse side of said paper sheet base.

5. A decal comprising the support sheet of claim 4, having an image (9) applied to said plastic film (3).

6. A decal comprising the support sheet of claim 4, having an image (9) applied to said plastic film (3) on
the side thereof facing away from the paper sheet base (1).

7. A decal according to claim 1, wherein said paper sheet base has been saturated with water, whereby
the adhesion to said plastic film has been substantially released but the paper sheet base and plastic
film have not separated and the decal can withstand substantial forces in the plane of the decal without
causing such separation.

8. Process for applying an image to a substrate which comprises:
(a) providing a base sheet of paper having a porous surface;
(b) applying a preformed plastic film on said porous surface by heat sufficient to cause it to adhere
well to the porous surface and adopt the texture of the same, but insufficient to cause it to penetrate
the porous surface;
(c) applying an image on the plastic film;
(d) immersing the resulting sandwich in water for a sufficient time fo substantially release the
adhesion between paper surface and plastic film but not separate same;
(e) removing the sandwich from the water;
(f) placing the sandwich on the substrate with the image against the substrate;
(g) adhering the image to the substrate; and
(h) removing the paper base sheet from the back of the plastic film leaving the image on the
substrate and covered by the plastic film.

9. Process according to claim 8, including:
- after step (e), applying an adhesive coating over the image that is compatible with the image and
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the substrate.

Process for applying an image to a substrate which comprises:
(a) providing a base sheet of paper having a porous surface;
(b) applying a preformed plastic film on said porous surface by heat sufficient to cause it to adhere
well to the porous surface and adopt the texture of the same, but insufficient to cause it to penetrate
the porous surface;
(c) applying a water-resistant layer on the reverse side of the paper base sheet;
(d) applying an image on the plastic film;
(e) substantially removing said water-resistant layer on the said reverse side;
(f) immersing the resulting sandwich in water for sufficient time to substantially release the adhesion
between paper surface and plastic film but not separate same;
(g) removing the sandwich from the water;
(h) wiping the image dry while maintaining the paper base sheet wet.
(i) Applying an adhesive coating over the image that is compatible with the image and the substrate;
(i) placing the sandwich on the substrate with the image against the substrate;
(k) Applying heat and/or pressure on the back of the sandwich to adhere the image to the substrate;
() removing the paper base sheet from the back of the plastic film leaving the image on the
substrate and covered by the plastic film.

Process according to claim 8 or claim 10, wherein image is applied directly on the plastic film by
means of printing, copying, drawing or painting.

Process according to claim 8 or claim 10, wherein the image is applied on the plastic film by means of
a transfer of an image applied on another paper.

Process according to claim 12, wherein an image on a paper base is applied on the plastic film and
thereafter said paper base is removed leaving the image adhering to the plastic film.

Process according to claim 13, wherein said image on a paper base is coated with an adhesive film
before being applied on the plastic film.

Process for applying an image to a substrate which comprises:
(a) providing a base sheet of paper having a porous surface;
(b) providing an image on a paper backing;
(c) coating said image and paper backing with a plastic film;
(d) applying the base sheet of paper of (a) to the plastic film of the thus-coated image and paper
backing by heat sufficient to cause the plastic film to adhere well to the porous surface of said base
sheet and to adopt the texture of the same, but insufficient to cause it to penetrate the porous
surface;
(e) removing said paper backing leaving the image adhering to the plastic film and the plastic film
adhering to the base sheet;
() immersing the resulting sandwich in water for a sufficient time to substantially release the
adhesion between paper surface and plastic film but not separate same;
(g) removing the sandwich from the water;
(h) placing the sandwich on the substrate with the image against the substrate;
(i) adhering the image to the substrate;
(i) removing the paper base sheet from the back of the plastic film leaving the image on the
substrate and covered by the plastic film.

Process according to claim 8, including
- Dbefore step (f), applying to the substrate a plastic emulsion;
- optionally after step (h) removing the plastic film from the image;
- after step (h), applying to the image a plastic emulsion compatible with that earlier applied to the
substrate and that penetrates the plastic film, if still present, and penetrates the image thereby
increasing the adhesion of the image to the substrate.

Revendications
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Article de décalcomanie caractérisé en ce qu'il comprend une base (1) en feuille de papier ayant une
surface poreuse (2), une feuille préformée d'une pellicule de matiére plastique (3) appliquée, sans
présence directe d'une couche intermédiaire, sur cette surface poreuse de telle fagon qu'elle adhére
bien & la surface poreuse et qu'elle adopte la texture de celle-ci sans toutefois pénéirer dedans, et une
image (9) appliquée sur la pellicule de matiére plastique.

Article de décalcomanie suivant la revendication 1 caractérisé en e que l'image (9) est maintenue sur la
pellicule de matiére plastique (3) uniquement par suite de leur adhérence mutuelle 3 I'endroit de leurs
surfaces se touchant.

Article de décalcomanie suivant la revendication 1 caractérisé en ce qu'il comporte une couche
adhésive entre I'image et la pellicule de matiére plastique.

Feuille support pour un article de décalcomanie caractérisé en ce qu'elle comprend une base (1) en
feuille de papier ayant une surface poreuse (2), une feuille préformée d'une pellicule de matiére
plastique (3) appliquée, sans présence directe d'une couche intermédiaire, sur cette surface poreuse
de telle fagon qu'elle adhére bien & la surface poreuse et adopte la texiure de celle-ci sans toutefois
pénéirer dedans, et un revétement résistant 2 I'eau (4 ou 6) sur le c6té opposé de la base en feuille de
papier.

Article de décalcomanie comprenant la feuille support suivant la revendication 4, ayant une image (9)
appliquée sur la pellicule de matiére plastique (3).

Article de décalcomanie comprenant la feuille support suivant la revendication 4, ayant une image (9)
appliquée sur la face de la pellicule de matiére plastique (3) qui est située a I'opposé de la base (1) en
feuille de papier.

Article de décalcomanie suivant la revendication 1 caraciérisé en ce que la base en feuille de papier a
été saturée d'eau de telle fagon que Son adhérence 2 la pellicule de maitiére plastique ait été
pratiquement supprimée sans que toutefois la base en feuille de papier et la pellicule de matiére
plastique ne se soient séparées, et que l'article de décalcomanie puisse résister & des forces notables
dans le plan de I'article de décalcomanie sans provoquer une telle séparation.

Procédé pour appliquer une image sur un substrat caractérisé en ce qu'il consiste :
(a) & prévoir une feuille de base en papier ayant une surface poreuse;
(b) & appliquer une feuille de matiére plastique préformée sur cette surface poreuse au moyen d'une
chaleur suffisante pour I'amener 4 bien adhérer A la surface poreuse et 3 adopter la texture de celle-
ci, mais toutefois insuffisante pour I'amener & pénétrer dans la surface poreuse;
(c) & appliquer une image sur la pellicule de matiére plastique;
(d) & immerger le sandwich résultant dans de I'eau, pendant une période de temps suffisante, afin
de supprimer pratiquement 'adhérence entre la surface de la feuille de papier et la pellicule de
matiére plastique, sans toutefois enirainer leur séparation;
(e) & enlever le sandwich de I'eau;
(f) & placer le sandwich sur le substrat avec I'image contre ce substrat;
(9) & faire adhérer I'image au substrat; et
(h) & enlever la feuille de base en papier du dos de la pellicule de matiére plastique en laissant ainsi
I'image sur le substrat, cette image étant recouverte par la pellicule de matiére plastique.

Procédé suivant la revendication 8 caractérisé en ce qu'il comprend, aprés |'étape (e), une étape
consistant 2 appliquer sur l'image un revétement adhésif qui soit compatible avec l'image et le
substrat.

10. Procédé pour appliquer une image sur un substrat caractérisé en ce qu'il consiste :

(a) & prévoir une feuille de base en papier ayant une surface poreuse;

(b) & appliquer une feuille de matiére plastique préformée sur cette surface poreuse au moyen d'une
chaleur suffisante pour I'amener 4 bien adhérer A la surface poreuse et 3 adopter la texture de celle-
ci, mais toutefois insuffisante pour I'amener & pénétrer dans la surface poreuse;
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(c) & appliquer une couche résistante a I'eau sur le c6té opposé de la feuille de base en papier;

(d) & appliquer une image sur la pellicule de matiére plastique;

(e) & enlever pratiquement la couche résistante 2 'eau se trouvant sur le c6té opposé;

(f) 2 immerger le sandwich résultant dans de I'eau pendant une période de temps suffisante pour
supprimer pratiquement I'adhérence entre la surface de la feuille de papier et la pellicule de matiére
plastique, sans toutefois les séparer;

(9) & enlever le sandwich de 'eau;

(h) & sécher I'image tout en maintenant la feuille de base en papier humide;

(i) 2 appliquer, par-dessus l'image, un revEétement adhésif qui soit compatible avec I'image et le
substrat;

() & placer le sandwich sur le substrat avec I'image contre ce substrat;

(k) 2 appliquer de la chaleur et/ou une pression sur le dos du sandwich, afin de faire adhérer I'image
au substrat;

() & enlever la feuille de base en papier du dos de la pellicule de matiére plastique en laissant
I'image sur le substrat, cette image étant recouverte par la pellicule de matiére plastique.

11. Procédé suivant la revendication 8 ou 10 caractérisé en ce que l'image est appliquée directement sur
la pellicule de matiére plastique par impression, copie, dessin ou peinture.

12. Procédé suivant la revendication 8 ou 10 caractérisé en ce que l'image est appliquée sur la pellicule de
matiére plastique au moyen d'un transfert d'une image appliquée sur un autre papier.

13. Procédé suivant la revendication 12 caractérisé en ce que une image sur une base en papier est
appliquée sur la pellicule de matiére plastique et ensuite cette base en papier est enlevée en laissant
I'image adhérant A la pellicule de matiére plastique.

14. Procédé suivant la revendication 13 caractérisé en ce que I'image sur une base en papier est enduite
d'une pellicule adhésive avant d'étre appliquée sur la pellicule de matiére plastique.

15. Procédé pour appliquer une image sur un substrat caractérisé en ce qu'il comprend les étapes
consistant :

(a) & prévoir une feuille de base en papier ayant une surface poreuse;

(b) & prévoir une image sur un support en papier;

(c) a recouvrir cette image et le support en papier avec une pellicule de matiére plastique;

(d) & appliquer la feuille de base en papier de I'étape (a) sur la pellicule de matiére plastique de
I'image et du support en papier ainsi revéius, au moyen d'une chaleur suffisante pour amener la
pellicule de matiére plastique & bien adhérer & la surface poreuse de la feuille de base et & adopter
la texture de celle-ci, cetie chaleur étant toutefois insuffisante pour I'amener & pénétrer dans la
surface poreuse;

(e) & enlever le support en papier en laissant I'image adhérant 2 la pellicule de matiére plastique et
cette pellicule de maiiére plastique adhérant 2 la feuille de base;

(f) 2 immerger le sandwich résultant dans de I'eau pendant une période de temps suffisante pour
supprimer pratiquement 'adhérence enire la surface du papier et la pellicule de matiére plastique,
sans toutefois provoquer leur séparation;

(9) & enlever le sandwich de 'eau;

(h) & placer le sandwich sur le substirat avec I'image conire se subsirat;

(i) & faire adhérer I'image au substrat;

(i) & enlever la feuille de base en papier du dos de la pellicule de matiére plastique en laissant
I'image sur le substrat, cette image étant recouverte par la pellicule de matiére plastique.

16. Procédé suivant la revendication 8 caractérisé en ce qu'avant I'étape (f) on applique au substrat une
émulsion de matiére plastique, on enléve éventuellement, aprés I'étape (h), la pellicule de matiére
plastique de l'image, et aprés I'étape (h) on applique 2 I'image une émulsion de matiére plastique
compaitible avec celle qui a été appliquée précédemment au substrat et qui pénétre dans la pellicule
de matiere plastique, si elle est encore présente, et qui pénétre dans l'image, en accroissant ainsi
I'adhérence de I'image au substrat.

Patentanspriiche
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Abziehbild, bestehend aus einer Papierblattbasis (1) mit einer porésen Oberfliche (2), einem vorge-
formten Blatt aus Kunststoffolie (3), das ohne Zwischenschicht direkt auf die por&se Oberfliche
aufgebracht ist, derart, daB es gut an der por&sen Oberfldche haftet und deren Textur annimmt, jedoch
nicht in sie eindringt, und einem auf die Kunststoffolie aufgebrachten Bild (9).

Abziehbild nach Anspruch 1, bei dem das Bild (9) auf der Kunststoffolie (3) allein kraft gegenseitiger
Haftung an ihren Berlihrungsflichen gehalten ist.

Abziehbild nach Anspruch 1, mit einer Klebstoffschicht zwischen dem Bild und der Kunststoffolie.

Abziehbildtrdgerblatt, bestehend aus einer Papierblattbasis (1) mit einer pordsen Oberfliche (2), einem
vorgeformten Blatt aus Kunststoffolie (3), das ohne Zwischenschicht direkt auf die por&se Oberfliche
aufgebracht ist, derart, daB es gut an der por&sen Oberfldche haftet und deren Textur annimmt, jedoch
nicht in sie eindringt, und einer wasserfesten Schicht (4 oder 6) auf der Riickseite der Papierblattbasis.

Abziehbild, mit dem Trigerblatt nach Anspruch 4, mit einem auf die Kunststoffolie (3) aufgebrachten
Bild (9).

Abziehbild, mit dem Tragerblatt nach Anspruch 4, mit einem Bild (9), das auf die Kunststoffolie (3) auf
deren von der Papierblattbasis (1) fortzeigender Seite aufgebracht ist.

Abziehbild nach Anspruch 1, bei dem die Papierblattbasis mit Wasser gesittigt worden ist, wodurch die
Haftung an der Kunststoffolie im wesentlichen gelst worden ist, jedoch die Papierblattbasis und die
Kunststoffolie nicht getrennt worden sind, und das Abziehbild betrdchtlichen Krdften in der Ebene des
Abziehbildes ohne Herbeiflihrung einer solchen Trennung standhilt.

Verfahren zum Aufbringen eines Bildes auf einen Untergrund, welches darin besteht, daB
a) ein Basisblatt aus Papier mit einer pordsen Oberfldche bereitgestellt wird,
b) eine vorgeformte Kunststoffolie auf die pordse Oberfliche durch Wirme aufgebracht wird, die
dazu ausreicht, daB sie gut an der pordsen Oberfldche haftet und deren Textur annimmt, die jedoch
nicht dazu ausreicht, daB sie in die por&se Oberflache eindringt,
c) ein Bild auf die Kunststoffolie aufgebracht wird,
d) der resultierende Verbund in Wasser flir eine solche Zeit eingetaucht wird, daB die Haftung
zwischen der Papieroberfliche und der Kunststoffolie im wesentlichen geldst wird, diese jedoch
nicht getrennt werden,
e) der Verbund aus dem Wasser entfernt wird,
f) der Verbund auf den Untergrund mit dem Bild gegen den Untergrund plaziert wird,
g) das Bild zum Anhaften auf dem Untergund gebracht wird und
h) das Papierbasisblatt von der Riickseite der Kunststoffolie entfernt wird, wobei das Bild auf dem
Untergrund abgedeckt von der Kunststoffolie verbleibt.

9. Verfahren nach Anspruch 8, bei dem nach dem Schritt e) eine Klebstoffschicht (ber dem Bild

aufgebracht wird, die mit dem Bild und dem Untergund kompatibel ist.

10. Verfahren zum Anbringen eines Bildes auf einen Untergrund, welches darin besteht, daB

a) ein Basisblatt aus Papier mit einer pordsen Oberfldche bereitgestellt wird,

b) eine vorgeformte Kunststoffolie auf die pordse Oberfliche durch Wirme aufgebracht wird, die
dazu ausreicht, daB sie gut an der pordsen Oberfldche haftet und deren Textur annimmt, die jedoch
nicht dazu ausreicht, daB sie in die por&se Oberflache eindringt,

c) eine wasserfeste Schicht auf die Riickseite des Papierbasisblattes aufgebracht wird,

d) ein Bild auf die Kunststoffolie aufgebracht wird,

e) die wasserfeste Schicht auf der Riickseite im wesentlichen entfernt wird,

f) der resultierende Verbund in Wasser flir eine solche Zeit eingetaucht wird, daB die Haftung
zwischen der Papieroberfliche und der Kunststoffolie im wesentlichen geldst wird, diese jedoch
nicht getrennt werden,

g) der Verbund aus dem Wasser entfernt wird,

h) das Bild trockengewischt wird, wdhrend das Papierbasisblatt naBgehalten wird,
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i) eine Klebstoffschicht Uber das Bild aufgebracht wird, die mit dem Bild und dem Untergund
kompatibel ist,

i) der Verbund auf den Untergrund mit dein Bild gegen den Untergrund plaziert wird,

k) Warme und/oder Druck auf die Riickseite des Verbundes aufgebracht wird, um das Bild an dem
Untergrund zum Haften zu bringen,

l) das Papierbasisblatt von der Rickseite der Kunststoffolie entfernt wird, wobei das Bild auf dem
Untergrund abgedeckt von der Kunststoffolie verbleibt.

Verfahren nach Anspruch 8 oder 10, bei dem das Bild direkt auf die Kunststoffolie durch Drucken,
Kopieren, Zeichnen oder Malen aufgebracht wird.

Verfahren nach Anspruch 8 oder 10, bei dem das Bild auf die Kunststoffolie durch eine Ubertragung
eines auf ein anderes Papier aufgebrachten Bildes aufgebracht wird.

Verfahren nach Anspruch 12, bei dem ein Bild auf einer Papierbasis auf die Kunststoffolie aufgebracht
und danach die Papierbasis entfernt wird, wobei das Bild an der Kunststoffolie haftend zurlickbleibt.

Verfahren nach Anspruch 13, bei dem das Bild auf einer Papierbasis mit einem Klebstoffilm vor dem
Aufbringen auf die Kunststoffolie beschichtet wird.

Verfahren zum Aufbringen eines Bildes auf einen Untergrund, welches darin besteht, daB
a) ein Basisblatt aus Papier mit einer pordsen Oberfldche bereitgestellt wird,
b) ein Bild auf einer Papierrlickschicht dargeboten wird,
¢) das Bild und die Papierrilickschicht mit einer Kunststoffolie beschichtet werden,
d) das Basisblatt aus Papier gemiB a) auf die Kunststoffolie von so beschichtetem Bild und
Papierrlickschicht durch Warme aufgebracht wird, die dazu ausreicht, daB die Kunststoffolie gut an
der por&sen Oberfliche des Basisblattes haftet und dessen Textur annimmt, die jedoch nicht dazu
ausreicht, daB sie in die por&se Oberfldche eindringt,
e) die Papierrlickschicht entfernt wird, wobei das Bild an der Kunststoffolie haften bleibt und die
Kunststoffolie an dem Basisblatt haften bleibt,
f) der resultierende Verbund in Wasser flir eine solche Zeit eingetaucht wird, daB die Haftung
zwischen Papieroberfliche und Kunststoffolie im wesentlichen geldst wird, diese jedoch nicht
getrennt werden,
g) der Verbund aus dem Wasser entfernt wird,
h) der Verbund auf den Untergrund mit dem Bild gegen den Untergrund plaziert wird,
i) das Bild an dem Untergrund zum Haften gebracht wird,
i) das Papierbasisblatt von der Riickseite der Kunststoffolie entfernt wird, wobei das Bild auf dem
Untergrund abgedeckt von der Kunststoffolie verbleibt.

Verfahren nach Anspruch 8, bei dem

- vor dem Schritt f) eine Kunststoffemulsion auf den Untergrund aufgebracht wird,

- wahlweise nach dem Schritt h) die Kunststoffolie von dem Bild entfernt wird,

- nach dem Schritt h) auf das Bild eine Kunststoffemulsion aufgebracht wird, die mit der friiher auf
den Untergrund aufgebrachten kompatibel ist und die die Kunststoffolie durchdringt, falls noch
vorhanden, und das Bild durchdringt, wodurch die Haftung des Bildes an dem Untergrund
vergrdBert wird.
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