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Description

This invention relates to an improved method
of making decalcomania (decals) particularly of
the heat release type.

Heretofore, heat release decals have been
primarily manufactured by screening or lithogra-
phy although manufacture feasibility by rotogra-
vure and letterpress was known. The use of offset
rotary lithographic presses for printing the
varnishes used in making heat release litho-
graphic decals was also known as shown in U.S.
Patent No. 2,640,458. In alfl of the above men-
tioned processes the inks and coatings printed
contain various organic solvents or oils neces-
sarily included in the printing media to achieve
printable viscosities. These inks and coatings are
successively printed to achieve heat release dec-
als of the basic layered structure described in U.S.
Patent No. 2,970,076.

The first three layers of a heat release decal are
normally not transferable and include a backing
or support material, usually paper, a barrier coat,
and a wax release layer. A transferable portion,
consisting of design, sealant, overflux, and
adhesive layers is deposited thereover. The
function of the barrier coat is to prevent absorp-
tion of the wax release layer into the paper both at
the time of wax application to the paper and
transfer of the finish decal to a substrate surface.
The release coat is the layer which separates the
transferable portion of the decal from the non-
transferable portion. The release coat itseif is the
only portion of a heat release decal which has
hitherto been applied by hot melt techniques,
such as roll coaters etc.

Polyethylene glycols having molecular weights
in excess of 1000 are commonly employed as the
waxes for the release layer as noted in U.S. Patent
Nos. 2,970,076, 3,007,829, and 4,068,033, al-
though both vegetable and mineral waxes can be
employed as disclosed in U.S. Patent No.
2,970,076. The use of polyethylene glycol esters is
also known, particularly, if solution coating tech-
niques are to be employed for applying the wax
(see for example U.S. Patent No. 3,533,882).

In GB—A—2,005,596, there is described a
method of making a sign which comprises taking
a transfer material and a temporary support
sheet, in which the transfer material comprises a
transparent or translucent sheet being on one
side a plurality of transferable indicia. The indicia
may be transferable under the action of heat and
pressure which property may be imparted to
them by constructing them on the basis of ther-
moplastic polymeric material which softens to a
tacky adhesive condition on the application of
heat.

In a conventional heat releasable decal, it is
normal to include an outermost thermoplastic or
heat activatable adhesive surface at the opposite
or rear side of the design. The term “thermoplas-
tic”’ as employed in relation to this adhesive layer
is not synonymous to the term “‘thermoplastic” as
applied to the thermoplastic inks discussed here-
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inafter. In both cases the materials reversibly
soften with heat, hence the term ““thermoplastic”.
In the present invention when the term is applied
to the inks it also implies melt processability
(application), by the methods and apparatus dis-
closed herein, whereas, the material used for the
decal adhesive layer is applied from solution over
the design. To avoid the ambiguity of the term
thermoplastic, melt processabie inks are some-
times referred to as “hot melt” inks or simply “hot
colour”. When, for example, the outermost ther-
moplastic or heat activated surface of the decal is
pressed against the surface of a preheated vitre-
ous or ceramic article, the heat of the article
softens the adhesive surfaces of the decal to a
sufficient extent such that the design is adhered
to the article being decorated. Concurrently, the
heat from the article softens or melts the heat
release layer of the backing, thereby causing the
backing to release from the design layer. Both
actions are accomplished in essentially a singie
operation in which the decal is pressed against
the preheated article. The ware with the temp-
orarily adhered vitreous design is thereafter fired
in the normal manner to cause the design to
become an integral part of the surface of the
ware. In the present invention the inks exhibit
sufficient pressure sensitivity below their melt
points so that the need for a separate adhesion
layer is obviated.

The structure and composition of the transferr-
able portion of the heat release decal depends
somewhat on the process used to manufacture
the decal. For example screening processes have
previously proved to be the most economical
process for manufacturing heat release decals.
Screening, however, is not without its limitations
and drawbacks. The use of solvents in the screen-
ing media necessitate drying between the decal
layers so that each successive layer can be ap-
plied over or adjacent to the previous layers
without distortion, smearing, or pick-back of the
print. The solvents thus add considerable cost to
the decal manufacturing process by necessitating
both driers and environmental protection con-
trols. Viscosity controls are also required to
achieve viscosity stability. Low volatility solvents
are often used which require extensive drying
either in terms of time or temperature. Time is the
variable usually affected because of the desire not
to melt the wax release layer during the drying
operation. An increase in drying time, however,
means longer driers or slower process speeds.
Melting of the wax during drying often results in
less acceptable release when transferring the
decal to the substrate.

if the backing is paper, it is important to control
the dimensions of the paper sheets to ensure
proper registration of the subsequent design
layers. The dimensions of the paper are directly
coupled to its moisture content. Excessive drying
time shrinks the sheet by driving out moisture,
conversely, increased moisture content resulting
from shorter drying time expands the sheet due
to absorption. The environmental window in
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which the paper can be handled is very narrow,
thus affecting drying times and temperatures in
conjunction with previously mentioned wax prob-
lems.

Thermoplastic screening, requiring negligible
drying, is not a viable alternative for solving these
problems because the heated screens would meit
the wax release layer, and thereby, prevent the
backing material from accepting the screened
prints. This could be prevenied by screening
overlayers having a melt point lower than the
release layer, but this would also be impracticable
because the design layer would remelt and smear
upon subsequent transfer of the heat release
decal to the substrate.

In addition to process limitations, silk-screened
decals also have a limitation, in that, they cannot
achieve the fine resolution and sharp definition
obtainable by lithographic decals; moreover, the
thicker layer which resulits from screening is not
always desirable.

In a lithographic decal process, dry colour is
dusted over the sheet of paper, and adheres only
to the printed varnish image. The excess colour is
then removed from the sheet, leaving the desired
image. Due to the aforementioned shortcomings
of screened decals, lithographic decals are often
used in spite of process disadvantages resulting
from the inability of adding colours directly to the
lithographic varnish,

The lithographic process is also not without
- other disadvantages, besides this obvious disad-
vantage of having to handie, dust, and remove
the dry powders after each successive application
of varnish. For example, while lithographic decals
may have much greater resolution than screened
decals, the prints are also much thinner, and as a
consequence much higher levels of pigments
must be used in the colours. For overglaze decals
this necessitates an overflux, i.e., a printed over-
glaze, which is applied over the colours to im-
prove durability and reduce to safe levels toxic
metal release. Although an overflux is sometimes
used for screened decals, its use for lithographic
decals in food-contact applications is mandatory.
Due to the tendency of the dry colours to stick to
the overfiux layer, a sealant layer is required in
the construction of a lithographic decal between
the design layer and the overfiux layer as shown
in U.S. Patent No. 4,068,033. In general, litho-
graphic heat release decais have been found
more difficult to manufacture than screened dec-
als, such that, their use has been limited.

The present invention overcomes most of the
disadvantages of screened and lithographic dec-
als by utilizing thermoplastic colours (sometimes
hereinafter referred to as, hot melt colours) for the
design layers of the decal, and optionally all
layers of the decal except the backing material, in
conjunction with an offset rotogravure process,
wherein, the melted thermoplastic materials are
first transferred from a heated gravure or intaglio
roll to an elastomeric offset roil, whereupon the
materials cool such that they can be transferred
from the offset roll at temperatures considerably
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below their melt points. By utilizing the offset roll,
it is possibie to print waxes or thermopiastic hot
melts of higher melt points over a wax release
layer of iower melt point as long as the hot melts,
thereby printed, exhibit sufficient pressure sen-
sitivity below their melt points to adhere to a wax
surface when transferring from the offset roli. The
offset roll prevents meiting of the release layer
which would occur for direct gravure with heated
rolls. Both the offset and backup rolls may be
internally cooled, with a heat transfer fluid if
necessary, to maintain a low temperature when
printing onto the release layer.

In a similar manner a flexographic process may
be used wherein an ink applicator roll is substi-
tuted for the gravure roll and an embossed
silicone roll carrying a portion of the design is
substituted for the plain offset roll. In this case the
embossed design of the flexographic roll picks-up -
a uniform layer of ink by contacting the ink
applicator roll. The ink subsequently cools upon
and is transferred from the flexographic roll in a
similar manner to the offset roll described above.

In principle, therefore, the invention provides a
method of making a decal wherein a backing layer
is provided, a release layer is deposited on said
backing layer, and at least one layer of a melt
processable thermoplastic ink which exhibits a
pressure sensitivity at a temperature below that at
which the ink becomes heat processable is de-
posited thereon characterized in that the melt
processable thermoplastic ink is heat processed
from a molten condition to at least a partially
solidified condition prior to deposition on the
release layer so that the ink may be printed over
ink of a different colour without drying.

The invention will now be further described
with reference to the accompanying drawings, in
which Figure 1 is a decal in cross section which
may be manufactured according to the present
invention illustrating the general layout which in
any one particular embodiment may include less
than the number of layers illustrated in the
drawing.

Figure 2 is a schematic of a multiple station
printing machine for use in producing the decai
illustrated in Figure 1.

Referring to Figure 1 this shows a decal 10
having multiple layers of material hereinafter
described. The decal 10 is illustrated in the
general sense that certain materials may be sub-
stituted for other types. However, the arrange-
ment of layers of materials thereon follows a
functional sequence.

Decal 10 includes a backing material 12 for
supporting the remaining portions of the decal 10,
a barrier layer 14 for sealing the backing material,
a release layer 16 for allowing separation of the
subsequent layers from the backing 12, a sealant
coat 18, and a design layer.on layers . {mul-
ticolours) 20.

The purpose of the various layers have been
previously described in the background and are
basically conventional. However, the components
of each of the layers, as combined in the present
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invention provide a novel decal 10 with properties
and advantages exceeding those presently attain-
able.

Traditionally for a heat release decal, the back-
ing material 12 is paper, and the barrier layer 14
can be such materials as starch, casein, and alkali
metal silicates with or without clay type fillers as
mentioned in U.S. 2,970,076, or polyvinylacetate
as mentioned in U.S. 3,445,309. Alternatively,
herein, the barrier layer can be a high melt point
wax. The barrier layer seals the backing and
prevents cross-contamination of the release layer
16 when a paper backing layer 12 is used. The
release layer 16 is usually a wax having a meilting
point lower than the barrier layer 14, Thus, when
the decal 10 comes in contact with a hot substrate
or is heated from the opposite side of the backing
material 12, the release layer 16 melts and allows
the remaining coats to stick to the substrate and
release from the backing material 12.

The sealant layer 18 may contain fluxes therein
so that when ceramic inks or colours are used in
the design layer 20 a vitreous film (overflux} is
produced which reduces the release of toxic
metals which may be present in the coloured
materials forming the design layer 20. The vitre-
ous film (overfiux) also improves the overall fired
decoration durability. The sealant layer 18 aiso
facilitates total release of the design layer 20 from
the backing 12. A number of layers may form the
design layer 20 by sequential printing of various
colour patterns one over the other to form a
decorative design of high resolution.

If @ nonporous backing material 12 is utilized
then the barrier layer 14 may be unnecessary. For
example, an organic film or metal foil may be
utilized which would not be absorbent to melted
wax of the release layer 16, thus the barrier layer
would be unnecessary because the backing
material 12 would serve as its own barrier to the
release layer 16. Other variations of the present
invention will be described herein but first there
will be a brief description of an apparatus suitable
for producing the decals 10 of the present inven-
tion.

In Figure 2'a multiple station offset rotogravure
hot melt printing machine 30 is described. The
apparatus shown includes n stations labeled 1, 2
... n and a pair of respective unwind and rewind
reels 32 and 34. Each station includes one or more
idler wheels 36a—c, a backup roli 38, an offset roil
40, an etched or gravure roll 42, and a hot melt
bath 44 into which a quantity of thermoplastic ink
46 is deposited. Each station 1—. .. n essentially
include the same arrangement of rolls and
pulleys. intermediate each station there may be
included a so-called chill roll 48 which may be
temperature controlled by heat exchange means
49. The function of the chill roll 48 is to especially
reduce heat buildup in the backing material 12
and release layers 16, which may occur during
high speed printing. Also the chill roll 48 helps to
freeze the previously printed hot meit thermo-
plastic materials.

Respective unwind and rewind idler wheels 50a
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and b establish the path for the backing material
12 as hereinafter described.

A roll of backing material 12 is placed at the
unwind reel 32 and passes around the unwind
idler 50a, over the first idler 36a of station 1 and
the subsequent downstream idler 36b between
the respective backup and offset rolls 38 and 40,
around the next downstream idler 36c over the
chill roll 48 and thence to the second station 2 for
repeat threading and so on until the backing
material 12 is located about the rewind idler 50b
and the rewind reel 34.

The hot melt bath 44 carries the ink 46 which is
in intimate contact with the gravure roll 42 which
may be heated by an electrical or other heating
device 52. A doctor blade 54 scrapes excess ink 46
from the gravure roll 42; and, as it rotates there-
after coming in intimate contact with the offset
roll 40, the ink remaining on the gravure roll 42
causes a mirror image by splitting between the
two surfaces upon separation As the offset roll 40
rotates it comes in contact with the backing
material 12 and prints its image onto the backing
material 12 as supported by the backup roil 38.
Each station in turn prints a different layer on the
backing material 12 so that after multiple steps
the decal is produced having the desired design
printed thereon.

It should be noted that each of the respective
backup and offset rolls 38 and 40 may have heat
exchange means 56 and 58 located for controlling
the temperature thereof. Primarily these heat
exchange means 56 and 58 would be used for
cooling so that the ink which is heated on the
gravure roll 42 cools to a temperature where it
will have sufficient pressure sensitivity to transfer
from the offset rol! to the backing material 12 and
yet not smear or remelt previously applied layers
including respective barrier 14, release 16, and
sealant 18 layers when used.

Decals printed by the hot melt rotogravure
process described herein exhibit significant ad-
vantages over those printed by conventional tech-
niques. The resolution and definition obtainable
by the process of the invention approaches that of
lithographic decals and substantially exceeds that
of screened decals; on the other hand, the higher
pigment loadings of the colours required for
lithographic decals are not needed for this pro-
cess, consequently, decals printed in accordance
with the present invention compare to screened
decals for durability. Print thicknesses obtainable
by this process can be adjusted from the thin
prints obtained by lithographic decals up to the
thicker prints obtained by screening. Unfired print
thicknesses can range from .26 mii to 2.5 mil, and
are a function of the depth of the design etched on
the gravure roll 42.

Process advantages over both screening and
lithography are substantial. Each colour and/or
coating is printed in a single contact with the
offset roll and is immediately ready to receive the
next colour or coating. The drying procedures
required for screened decals, or the dusting and
removal of excess colour steps for lithographic
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decals are totally obviated. The backing material
12 successively contacts a series of thermally
controlled offset rolis 40. The number of offset
printing stations can vary from one, for a single
colour decal applied to a prewaxed and pre-
sealed backing material 12, to perhaps eighteen
or more for a fifteen colour decal 10 for which the
barrier 14, sealant 18, and release 16 layers may
be printed if required in addition to the colours.
The adhesive layer noted in the construction of
heat release decals in U.S. Patent Nos. 2,970,076
and 4,068,033 is not required for hot melt offset
decals because of the adhesive nature of the hot
melt materials themselves.

Application techniques for transferring the off-
set decal 10 to a substrate can be identical to
those used for applying heat release decals
manufactured by the other processes. The decal
10 may be pressed or rolled against the heated
substrate surface, or is alternatively preheated
and pressed against a cold substrate surface. It
may even be pressed between a heated transfer
pad or roll and a cold substrate. The aforemen-
tioned substrate and press are not shown detailed
herein as description is not necessary to the
understanding of the present invention. The heat
melts the release layer 16 {wax) thereby releasing
or transferring the design 20 and sealant layers 18
to the glass or ceramic substrate (not shown). For
the release to satisfactorily occur, therefore, the
release layer 16 of wax must be either the lowest
melt point or the lowest melt viscosity layer in the
decal 10 at the transfer temperature. The barrier
layer 14 on the other hand should preferably not
melt at the transfer temperature in order to
prevent the molten wax from the release layer 16
from penetrating into the paper backing 12.

The sealant 18 and design 20 layers must either
not melt or, if molten, be of much higher viscosity
than the release layer. Cohesive strength impart-
ing resins are essential to the design and sealant
layers to preserve their integrity during transfer
and thereby prevent distortion or smearing of the
decoration. it is preferable that the design and
sealant layers do not melt during transfer, but
both layers consequently must exhibit pressure
sensitivity below the melt point of the inks 46
therein, such that, the design 20 will adhere to the
substrate upon contact at the release tempera-
ture. Such materials and others useful in the
present invention are disclosed in a copending
U.K. application S.N. 8032236 Publn. No. 2085459
of 28th April 1982 of this same date assigned to
Corning Glass Works the assignee herein.

One embodiment of the invention herein is the
use of a hot melt offset gravure process to
construct a decal comprised of alternate layers of
hot melt thermoplastic materials. Preferably the
inks contain ceramic materials or pigments for the
manufacture of ceramic decals for use in decorat-
ing glass or glass-ceramic tableware. it is not
intended that this be strictly limited to ceramic
decals but may apply to decals comprised of any
other hot melt material, i.e., chocolate or similar
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confectionery substances for food decorations,
coloured waxes for labels, etc.

The hot meit offset rotogravure process used
herein consists of a heated gravure roll, also
known as intaglio {etched or engraved) roil 42,
preferably steel, to which the molten inks 41 are
applied by inking rolls, bath immersion (shown in
Fig. 2), or other suitable means. The temperature
of the gravure roll 42 should be between 180°F
(82°C) and 300°F (149°C). The excess inkis re-
moved from the roll by means of the doctor blade
54, The gravure roll 42 then contacts offset roll 44
formed of a material having a suitable releasing
surface 41. Condensation-cure silicones such as
Stauffer-Wacker 04478 have been found suitable.
Other releasing elastomers are also suitable. The
silicones used herein may be the same as those
used for direct transfer printing as described in
U.S. Patent Nos. 3,756,165 and 3,255,695. The
offset roll 40 picks up the printed image upon
contact from the gravure roli 42, as long as the ink
melt viscosity is sufficiently low (e.g. 10 to 1,000
poise) to wet the offset surface 41. The ink 46
subsequently cools upon the offset surface 41 to
either slightly above its melt point or below its
melt point for those materials having sufficient
pressure sensitivity to adhere to the surface to be
printed on the backing material 12. The print is
then transferred from the offset surface 41 to the
backing material 12 by intimate mechanical con-
tact. The ink 46 transfers from the offset surface
41 for which it has low affinity to a surface for
which it has greater affinity. This same basic step
is repeated for each layer of the decal to be
printed.

For heat release ceramic decals, for which the
organic constituents in the transferable portion of
the decal 10 must burn off during firing without
adversely affecting the glass fluxes, the following
is a list of preferred materials for each layer of the
decal:

1. Barrier Layer — a relatively high melt point
wax modified with an organic thickener, such as a
celluiosic ether, or inarganic thickener, such as
cab-o-sil, bentonite, etc. An example is one part
polyethylene glycol wax (molecular weight 6000)
thickened with two parts by weight Min-U-Sil
{pulverized silica from Pennsylvania Glass Sand
Corp.).

2. Release Layer — a low melt point wax of low
melt viscosity. Polyethylene glycol wax (molecu-
lar weight 1500) is suitable.

3. Sealant Layer — it is usually preferable that
the sealant layer contains a glass fiux to serve as
an overflux for the decoration after firing.

A satisfactory sealant coat is one part by weight
ethylene vinyl acetate copolymer {(19% viny! acet-
ate, ASTM D1238 melt index of 150 g/10 min.),
one part glycerol ester of hydrogenated resin
(R&B softening point of 52°C.}, one part paraffin
wax (melt point 130°F), and six parts glass flux.

If it is desirable that the sealant layer not
contain a giass flux, then it is preferable that the
sealant layer be a thin layer of thermoplastic resin
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applied from solution over the release layer. A
suitable resin is a n-butyl methacrylate polymer
such as Elvacite 2044 (Dupont).

4, Design Layer — the design layer may consist
of up to 15 adjacent colours which may overlap to
form 3 overlayers in limited areas. The inks used
therein contain from 50—80% vitrifiable inorganic
or ceramic colour (glass flux plus 0.5—30% pig-
ments and opacifiers), and 20—50% organic
medium. A suitable organic medium consists of
about 20-—50% cohesive strength imparting poly-
mers, 0—50% amorphous tackifying resins, and
20—50% waxes and preferably 33 1/3% ethylene
vinyl acetate copolymer, 19% acetate; 33 1/3%
glycerol ester of hydrogenated rosin; and 33 1/3%
paraffin. The organic formulation for the design
layer 20 is, in this case, the same as that used for
the hot melt sealant layer 18. The design fayer
inks exhibit a R&B softening point of about
between 50—95°C and a 100 RPM Brookfield
Thermocel viscosity about between 50 and 1000
poise at 100°C.

The cohesive strength imparting polymers may
also be selected from the group consisting of
cellulosic eithers, cellulosic esters, ethylene ester
copolymers, polyethylene, polyvinylpyrrolidone,
acrylic and methacrylic polymers and copolym-
ers, and block copolymers of styrene with
butadiene or isoprene.

The amorphous tackifying resins may be
selected from a group consisting of rosin and
rosin derivatives, atactic polypropylene, polyter-
pene resins, and aliphatic hydrocarbon resins.

The waxes may be selected from a group
consisting of paraffin and microcrystalline miner-
al waxes, animal and vegetable waxes, fatty
alcohols and acids, fatty acid esters and gly-
cerides, low molecular weight polyethylene, poly-
oxyalkylene esters, polyoxyaikylene ethers, ox-
azoline waxes and hydrogenated oiils. It is in-
tended that the scope of this invention include

pressure release decals 10 for which a silicone, -

~ fluorosilicone or fluorocarbon material replaces
wax for release layer 16. In the case of silicone, a
hot melt polyethylene barrier layer may also be
optionally present between the silicone release
layer and the paper backing; such paper is readily
commercially available and is known as polyco-
ated release paper. The hot melt offset rotogra-
vure process would then be used for printing the
sealant and design layers onto the pressure re-
lease layer.

This latter type of decal 10 is known for its cold
release properties and can be transferred to a
substrate solely upon the application of pressure.
For a cold release decatl 10, the wax in the ceramic
colour medium formulations described in the
above mentioned copending application may be
replaced by liquid low volatility plasticizer. It is
important that the plasticizer be incompatible
{immiscible) with the sealant layer 18, or that the
design and sealant layers be of identical organic
composition, in order to prevent migration of
plasticizer between layers. Other types of hot melt
inks, such as described in copending U.K. applica-
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tion S.N.80 32237 Pubin. 2085460 of 28th April
1982 of this same date assigned to Corning Glass
Works the assignee herein, are also applicable in
the construction of pressure-release decal-
comania printed by the processes described
herein.

It is also intended that the scope of this inven-
tion include those decals as water-slide-off decais
10 wherein the wax in release layer 16 is replaced
by a water soluble layer, and a high cohesive
strength film is located over the design layer 20.
The water soluble release layer 16 may also be
printed by hot melt offset gravure wherein a
water soluble resin such as polyvinylpyrrolidone,
blended with a water soluble wax such as poly-
ethylene glycol wax is utilized. The latter may be
molecular weight of about between 1000 and
6000.

Another embodiment of the present invention
is similar to the method proposed above, in that
both methods may utilize pressure-sensitive and
heat sensitive thermoplastic inks; however,
above, an offset rotogravure process is used for
the decal manufacture, whereas in this embodi-
ment discussed below it is proposed that a flexog-
raphic (typographic) process be used. Each pro-
cess has inherent advantages and disadvantages
when compared to each other such that the
preferred process wiil vary depending either on
the design to be printed or on the layer of the
decal to be printed.

Referring to Figure 2, all items will be referred
to as above except for substitutions below. The
flexographic process differs from offset rotogra-
vure process described above in that the gravure
roll 42 upon which the design has been etched or
engraved is replaced by piane inking roll upon
which there is an ink film of uniform thickness,
and the offset roll 40 is replaced by a typographic
roll upon which the design is present as raised
areas. In both cases, because of the nature of the
inks herein proposed, the first roll is preferably
made of metal heated to between 180° and 300°F,
(82 to 149°C) whereas the second roll is preferably
silicone rubber. The advantages of both of these
processes over screening and lithography is virtu-
ally the same since most of the advantages are
inherent in the use of pressure-sensitive thermo-
plastic inks. The flexographic processes, how-
ever, has a limitation in print quality especially
when compared to lithography and offset rotog-
ravure since it is not capable of printing variable
tones, and yields less resolution and detail. The
flexographic process, on the other hand, has been
found to be superior to offset rotogravure for
printing glass-flux filled thermoplastic inks in two
respects. First, in offset rotogravure it is
necessary to doctor the gravure roll 42 with a
blade which removes the excess ink from the roll
surface leaving the ink only in the recessed design
areas. Any ink left on the gravure surface in non-
design areas is picked up by the offset roll and
printed onto the decal backing, which results,
when pigments are present in the ink, in a defect
known as “haze”. This problem necessitates fre-
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quent blade changes during operation, and is the
maijor drawback of the rotogravure process. In the
flexographic process it is only necessary for the
raised design areas to contact the metal roll
surface, thereby minimizing any chance of picking
up and printing unwanted ink. Although it is still
necessaty to doctor the inking roll {(now 42} in
order to control ink thickness, the doctoring is
distinctly different from the doctoring required for
offset rotogravure. in the latter case the blade
must have sufficient flexibility or a sufficiently
high wear rate to conform to the total gravure roli
42 surface in order to doctor effectively over rolls
of the width necessary for efficient decal manu-
facture. For the flexographic process the doctor
blades can be constructed of very rigid wear
resistant materials, such as tungsten carbide, and
either not touch the roll surface at ail or only
touch in very limited raised wear resistant areas
spaced circumferentially around the roll. The
required flexibility of the rotogravure blades re-
sults in the second drawback of that process or
the inability to doctor over large continuous
recessed areas without the blade penetrating into
the areas. Penetration of the blade into these
areas results either in insufficient or in non-
uniform ink retention by the design. To avoid this
problem the gravure cylinders are etched or
engraved in a dot pattern such that there are
always areas availabie for blade support. This is
satisfactory for most designs, and is preferred for
many applications, but it is not satisfactory when
it is necessary to print bold design areas or void
free films. For this reason the flexographic pro-
cess is preferred for printing the non-design
layers of a ceramic decal, or for printing design
where a continuous uniform fiilm of colour is
required.

Both processes can be used for printing heat
release decalcomina, cold release decalcomania,
or even the design and adhesive layers of water-
slide-off decalcomania. The pressure-sensitive
thermopiastic inks utilized are interchangeable
between the two processes. In fact, some of the
stations 1-n in Figure 2 could be of the first type
described herein and others could be of the latter
type.

In yet another possible embodiment, a gravure
roll couid transfer after doctoring the design or
ink to an embossed flexographic surface.

Claims

1. A method of making a decal wherein a
backing layer is provided, a release layer is
deposited on said backing layer, and at least one
layer of a melt processable thermoplastic ink
which exhibits a pressure sensitivity at a tempera-
ture- below that at which the ink becomes heat
processable is deposited thereon characterized in
that the melt processable thermoplastic ink is
heat processed from a molten condition to at least
a partially solidified condition prior to deposition
on the release layer so that the ink may be printed
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over ink of a different colour without prior drying.

2. A method as claimed in claim 1 characterized
in that the backing layer is constituted by a film
having a surface in contact with the release layer
which is impervious thereto such that the reiease
layer is readily releasable therefrom.

3. Amethod as claimed in claim 2 characterized
in that the backing layer is a metal foil or an
organic polymer film.

4. A method as claimed in any of claims 1to 3
characterized in that the release layer is a water-
soluble adhesive or a silicone coating optionaily
with a polyethylene resin between the silicone
coating and the backing layer. )

5. A method as claimed in claim 1 characterized
in that the backing layer is a paper sheet.

6. A method as claimed in claim 5 characterized
in that there is further provided an intermediate
barrier layer between the backing materiai and
the release layer, said barrier layer rendering the
backing layer impervious to the release layer so
that the release layer is readily releasable there-
from.

7. A method as claimed in claim 6 characterized
in that the barrier and release layers are formed
from waxlike materials the melting point of the
former being higher than that of the latter.

8. A method as claimed in any of claims 1 to 7
characterized in that the release layer is a waxlike
material having a melting point lower than that of
the thermoplastic ink. '

9. A method as claimed in claim 8 characterized
in that the release layer is a polyethylene glycol
wax with a molecular weight between 1000 and
6000. :

10. A method as claimed in any of claims 1 to
characterized in that the thermoplastic ink con-
tains between 50 and 80% of a vitrifiable inor-
ganic material or flux, blended with a thermoplas-
tic organic medium containing between 20—50%
cohesive strength imparting polymers, 0—50%
amorphous tackifying resins and 20—50% waxes,
the ink exhibiting a Ring & Ball softening point
between 50 and 95°C., and a 100 rpm Brookfield
Thermocel viscosity between 50 and 1000 poise at
100°C.

11. A method as claimed in claim 10 charac-
terized in that the cohesive strength imparting
polymers are selected from cellulosic ethers,
cellulosic esters, ethylene-ester copolymers, poly-
ethylene, polyvinylpyrrolidone, acrylic and meth-
acrylic polymers and copolymers, and block
copolymers of styrene with butadiene or isop-
rene.

12. A method as claimed in claim 10 or claim 11
characterized in that the amorphous tackifying
resins are selected from rosin and rosin de-
rivatives, atactic polypropylene, polyterpene
resins, and aliphatic hydrocarbon resins.

13. A method as claimed in any of claims 10 to
12 characterized in that the waxes are selected
from paraffin and microcrystalline mineral waxes,
animal and vegetable waxes, fatty alcohols and
acids, fatty acid esters and glycerides, low
molecular weight polyethyiene, polyoxyalkylene
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esters, polyoxyalkylene ethers, oxazoline waxes,
and hydrogenated oils.

14. A method as claimed in any of claims 110 13
characterized in that a thin layer of thermoplastic
resin is deposited from solution onto the release
layer before the deposition of the heat process-
able ink.

15. A method of manufacturing a decal as
claimed in claim 1 characterized in that one
selects a supply of the melt processable thermo-
plastic ink, one maintains the supply of ink at an
elevated temperature above its melting point, one
deposits the supply of melted thermoplastic ink
on a gravure surface to establish a portion of the
design, one maintains said gravure surface at an
elevated temperature above the melting point of
the ink, one contacts the gravure surface with a
relatively easily releasable offset surface, one
transfers the portion of the design from the
former to the latter, one contacts the offset sur-
face with the backing material for transferring the
portion of the design from the former to the latter,
the temperature of the offset roll being main-
tained to a level near or below the melting point
of the ink such that it exhibits at least sufficient
adherence for preferentially sticking the ink to the
backing material during the step of contacting the
offset roll with the backing material.

16. Apparatus for producing a decalcomania or
decal formed of successive layers of a releasable
backing material and design comprising; a supply
of melted thermoplastic ink for each design layer,
at least one heated applicator surface adapted to
contact the ink and receive a selected amount
thereon and maintain same at a selected tempera-
ture, at least one relatively cool flexographic
surface having impressions thereon corre-
sponding to a portion of the design, and flexog-
raphic surface adapted to receive on the impres-
sions an appropriate amount of said melted ink
from the applicator surface, whereupon said ink
cools to a temperature at which the ink’s cohesive
strength exceeds affinity for the flexographic
surface, said surface being further adapted to

“contact the flexographic backing material for
transferring the partially solidified ink thereto.

Patentanspriiche

1. Verfahren zur Herstellung eines Anziehbildes,
waobei eine Trigerschicht vorgesehen wird, eine
Abziehschicht auf der Tragerschicht deponiert
wird und wenigstens eine Schicht aus einer ge-
schmolzenen verarbeitbaren thermoplastischen
Druckfarbe darauf deponiert wird, die eine Druck-
empfindlichkeit bei einer Temperatur aufweist,
die unter der liegt, bei der die Druckfarbe warm
verarbeitbar wird, dadurch gekennzeichnet, daR
die geschmolzen verarbeitbare thermoplastische
Druckfarbe aus einem geschmolzenen Zustand
vor dem Deponieren auf der Abziehschicht wenig-
stens in einen teilweise verfestigten Zustand der-
art warmeverarbeitet wird, da die Druckfarbe
Uber Druckfarbe unterschiedlicher Farbe ohne
vorheriges Trocknen druckbar ist.
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2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daR die Tragerschicht durch einen Fiim
gebildet wird, der eine in Berithrung mit der
Abziehschicht befindlichen Oberflache aufweist,
die zu dieser derart undurchldssig ist, dal3 die
Abziehschicht leicht von dieser abziehbar ist.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dal} die Tragerschicht eine Metallfolie
oder ein organischer Polymerfilm ist.

4, Verfahren nach einem der Anspriche 1 bis 3,
dadurch gekennzeichnet, daf3 die Abziehschicht
ein wasserldslicher Kleber oder eine Silikonbe-
schichtung ist, wahlweise mit einem Polyethylen-
kunstharz zwischen der Silikonbeschichtung und
der Tragerschicht.

5. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dal3 die Trégerschicht ein Papierblatt ist.

6. Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, daf3 weiterhin eine Zwischensperr-
schicht zwischen dem Tragerwerkstoff und der
Abziehschicht vorgesehen ist, wobei die Sperr-
schicht der Tragerschicht Undurchlassigkeit ge-
genliber der Abziehschicht in der Weise vermit-
felt, da® die Abziehschicht leicht von dieser ab-
ziehbar ist.

7. Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dal3 die Sperrschicht und die Abzieh-
schicht aus wachséhnlichen Werkstoffen gebildet
sind, wobei der Schmelzpunkt der erstgenannten
hoher als der der letztgenannten ist.

8. Verfahren nach einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, da? die Abziehschicht
ein wachséhnlicher Werkstoff ist, der einen niedri-
geren Schmelzpunkt als der der themoplastischen
Druckfarbe besitzt.

9. Verfahren nach Anspruch 8, dadurch gekenn-
zeichnet, dal die Abziehschicht aus einem Polye-
thylenglykolwachs mit einem Molekulargewicht
zwischen 1000 und 6000 besteht.

10. Verfahren nach einem der Anspriiche 1 bis
9, dadurch gekennzeichnet, dafd die thermoplasti-
sche Druckfarbe zwischen 50 und 80% eines
verglasbaren anorganischen Werkstoffs oder
FlieRmittels enthalt, der bzw. das mit einem ther-
moplastischen organischen Medium vermischt
ist, welches zwischen 20 bis 50% Kohésionsfe-
stigkeit vermittelnde Polymere enthait, 0 bis 50%
amorphe kiebrig machende Kunstharze und 20
bis 50% Wachse, wobei die Druckfarbe einen Ring
& Ball-Erweichungspunkt zwischen 50 und 95°C
aufweist und eine 100 rpm Brookfield Thermocel
Viskositédt zwischen 50 und 1000 Poise bei 100°C
besitzt.

11. Verfahren nach Anspruch 10, dadurch ge-
kennzeichnet, dal3 die Koh3sionsfestigkeit vermit-
telnden Polymere aus Zelluloseédther, Zellulosee-
ster, Ethylen-Ester-Copolymeren, Polyethylenen,
Polyvenyl-Pyrrolidonen, Acryl— und Methacryl-
Polymeren und —Copolymeren und Block-Copo-
lymeren von Styrol mit Butadien oder Isopren
ausgewaéhit sind.

12. Verfahren nach Anspruch 10 oder 11, da-
durch gekennzeichnet, daf? die amorphen klebrig-
machenden Kunstharze aus Terpentinharz und
Terpentinharzderivaten, atactischen Polypropyle-
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nen, Polyterpen-Kunstharzen und aliphatischen
Kohienwasserstoffkunstharzen ausgewadhit sind.

13. Verfahren nach einem der Anspriche 10 bis
12, dadurch gekennzeichnet, dal} die Wachse aus
Parafin und mikrokristallinen Mineralwachsen,
Tier- und Pflanzenwachsen, Fettalkoholen und
-Séuren, Fettsadureestern und Glycerinen, niedrig-
molekulargewichtigen Polyethylenen, Polyoxyal-
kylen-Estern, Poiyoxyalkyten-&thern, Oxazolin-
wachsen und hydrierten Olen ausgewahit sind.

14. Verfahren nach einem der Anspriiche 1 bis
13, dadurch gekennzeichnet, dall eine dilinne
Schicht aus thermoplastischem Kunstharz aus
einer Ldosung auf der Abziehschicht vor dem
Aufbringen der warmverarbeitbaren Druckfarbe
deponiert wird.

15. Verfahren zur Herstellung eines Abziehbil-
des gemal Anspruch 1, dadurch gekennzeichnet,
dal’ ein Vorrat der geschmolzen verarbeitbaren
dauerplastischen Druckfarbe ausgewahlt wird,
daf der Vorrat der Druckfarbe auf einer erhéhten
Temperatur oberhalb ihres Schmelzpunktes ge-
halten wird, dal3 der Vorrat der geschmolzenen
thermoplastischen Druckfarbe auf eine Gravur-
oberfldche aufgebracht wird, um einen Abschnitt
des Bildes aufzubauen, daf die Gravuroberflache
auf einer erhdhten Temperatur oberhalb des
Schmelzpunktes der Druckfarbe gehalten wird,
daB die Gravuroberfliche mit einer relativ leicht
abgebenden Offset-Oberflache in Beriihrung ge-
bracht wird, da® der Abschnitt des Bildes von der
ersteren auf die letztere (ibertragen wird, daf? die
Offset-Oberfldche mit dem Trdgerwerkstoff zur
Ubertragung des Bildabschnitts von der ersteren
auf das letztere in Berlhrung gebracht wird, daRR
die Temperatur der Offset Walze auf einem Pegel
nahe oder unterhalb des Schmelzpunktes der
Druckfarbe derart gehalten wird, daf3 sie wenig-
stens ein ausreichendes Haftvermdégen fiir das
bevorzugte Haftenbleiben der Druckfarbe an dem
Tragerwerkstoff wahrend des Inberthrungbrin-
gens der Offset-Waize mit dem Tragerwerkstoff
zeigt.

16. Vorrichtung zur Herstellung eines Abziehbil-
des, das aus aufeinanderfolgenden Schichten aus
einem abziehbaren Tragerwerkstoff und einem
Bild gebildet ist, gekennzeichnet durch einen Vor-
rat geschmolzener thermoplastischer Druckfarbe
flir jede Bildschicht, wenigstens eine erwérmte
Applikationsoberfidche, die in Beriihrung mit der
Druckfarbe bringbar ist und auf der eine ausge-
wiahite Menge aufnehmbar und diese bei einer
augewdhiten Temperatur haltbar ist, wenigstens
eine relativ kiihle flexographische Oberflache, auf
der einem Abschnitt des Bildes entsprechende
Pragungen vorgesehen sind, wobei die flexogra-
phische Oberflache auf Prigungen eine geeignete
Menge der geschmolzenen Druckfarbe von der
Applikatoroberfidche aufzunehmen vermag, wor-
aufhin die Druckfarbe auf eine Temperatur ab-
kahlt, bei der die Kohasionsfestigkeit der Druck-
farbe die Affinitat fur die flexographische Oberfia-
che Ubersteigt, wobei die flexographische Ober-
flache weiterhin in Beriihrung mit dem Trager-
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werkstoff zur Ubertragung der teilweise verfestig-
ten Druckfarbe auf diesen bringbar ist.

Revendications

1. Procédé de réalisation d'une décalcomanie
dans lequei on prend une couche de soutien, on
dépose une couche de détachement sur ladite
couche de soutien, et on dépose par-dessus au
moins une couche d'une encre thermoplastique
apte a étre traitée a I'état fondu qui présente de la
sensibilité a la pression a une température infé-
rieure a celle a laquelle cette encre devient apte a
étre traitée thermiquement, caractérisé en ce que
I’'encre thermoplastique apte a é&tre traitée a |'état
fondu subit, avant d'étre déposée sur la couche
de détachement, un traitement thermique qui-la
fait passer d'un état fondu a un état au moins
partiellement solidifié, permettant ainsi a cette
encre d'étre imprimée par-dessus une encre
d'une couleur différente sans séchage préalable.

2. Procédé selon la revendication 1, caractérisé
en ce que la couche de soutien est constituée par
une pellicule présentant une surface en contact
avec la couche de détachement qui est impénétra-
bie a celle-ci, en permettant ainsi a la couche de
détachement d'en étre facilement détachable.

3. Procédé selon la revendication 2, caractérisé
en ce que la couche de soutien est une feuilie
métallique ou une pellicule de polymere orga-
nique.

4. Procédé selon I'une quelcongue des revendi-
cations 1 & 3, caractérisé en ce que la couche de
détachement est un revétement d'adhésif soluble
dans l'eau ou de silicone, facultativement avec
une résine de polyéthyléne entre le revétement de
silicone et la couche de renfort,

5. Procédé selon la revendication 1, caractérisé
en ce que la couche de soutien est une feuilie de
papier.

6. Procédé selon la revendication 5, caractérisé
en ce qu'il est prévu en outre une couche de
barrage intermédiaire entre la matériau de sou-
tien et la couche de détachement, ladite couche
de barrage rendant la couche de soutien impéné-
trable & la couche de détachement en permettant
ainsi a la couche de détachement d'en étre facile-
ment détachable.

7. Procédé selon la revendication 6, caractérisé
en ce que les couches de barrage et de détache-
ment sont formées de matériaux semblables a la
cire, le point de fusion de la premiére étant
supérieur a celui de la seconde.

8. Procédé selon I'une quelconque des revendi-
cations 1 a 7, caractérisé en ce que la couche de
détachement est en un matériau semblable a cire
présentant un point de fusion inférieur & celui de
I'encre thermoplastique.

9. Procédé selon la revendication 8, caractérisé
en ce que la couche de détachement est en une
cire de polyéthyléne-glycol a poids moléculaire
compris entre 1000 et 6000.

10. Procédé selon I'une quelconque des reven-
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dications 1 & 9, caractérisé en ce que I'encre
thermoplastique contient entre 50 et 80% d'un
matériau inorganique vitrifiable, ou glagure, mé-
langé avec un milieu organique thermoplastique
contenant entre 20 et 50% de polymeéres renforga-
teurs de cohésion, 0 3 50% de résines adhési-
fiantes amorphres et 20 a 50% de cires, |'encre
présentant un point de ramollissement bille-et-
anneau compris entre 50 et 95% et une viscosité
Brookfieid Thermocel a 100 t/m compris entre 50
et 1000 poises a 100°C.

11. Procédé selon la revendication 10, caracté-
risé en ce que les polyméres renforgateurs de
cohésion sont choisis parmi les éthers cellulosi-
ques, les esters cellulosiques, les copolymeres
éthyléne-ester, le polyéthyléne, Ia polyvinylpyrro-
lidone, les polymeres et copolyméres acryliques
et méthacryliques, et les copolymeres séquencés
du styréne avec le butadiéne ou {'isoprene.

12. Procédé selon la revendication 10 ou la
revendication 11, caractérisé en ce que les resinés
adhésifiantes amorphes sont choisies parmi la
rosine et les dérivés de la rosine, le polypropyléne
atactique, les résines polyterpéniques et les ré-
sines d’hydrocarbures aliphatiques.

13. Procédé seion I'une quelconque des reven-
dications 10 & 12, caractérisé en ce que les cires
sont choisies parmi la paraffine et les cires miné-
rales microcristallines, les cires animales et végé-
tales, les alcools et acides gras, les esters et
glycérides d‘acides gras, le polyéthyléne a bas
poids moléculaire, les esters de polyoxyalkylenes,
les éthers de polyoxyalkylénes, les cires d'oxazo-
line et les huiles hydrogénées.

14. Procédés selon |'une quelconque des reven-
dications 1 & 13, caractérisé en ce qu’une couche
mince de résine thermoplastique est déposée
depuis une solution sur la couche de détache-
ment avant le dépdt de I'encre apte a étre traitée
thermiquement.

15. Procédé de fabrication d’une décalcomanie
selon la revendication 1, caractérisé en ce que 'on
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choisit une charge de I’encre thermoplastique
apte a étre traitée a ['état fondu, on maintient
cette charge d’encre a une température élevée au-
dessus de son point de fusion, on dépose la
charge d‘encre thermoplastic fondue sur une
surface & gravure afin d'établir une portion du
dessin, on maintient ladite surface a gravure &
une température élevée au-dessus du point de
fusion de I'encre, on met en contact la surface a
gravure avec une surface de report 3 transfert
relativement facile, on transfére la portion du
dessin de la premiére a la seconde, on met en
contact la surface de report avec le matériau de
soutien afin de transférer la portion du dessin de
la premiére au second, la température du rouleau
de report étant maintenue a une valeur voisine ou
inférieure au point de fusion de I‘encre pour
qu’elle présente une adhérence au moins suffi-
sante pour faire coller préférentiellement |'encre
au matériau de soutien pendant que le rouieau de
report.est en contact avec le matériau de soutien.

16. Dispositif pour la réalisation d'une décalco-
manie formée de couches successives d’'un maté-
riau de soutien détachable et de dessin, caracté-
risé en ce qu’il comprend: une charge d’encre
thermoplastique fondu pour chaque de dessin, au
moins une surface applicatrice chauffée adaptée a
venir au contact de I'encre et 3 en recevoir une
quantité sélectionnée et a maintenir celle-ci a une
température sélectionnée, au moins une surface
flexographique relativement froide portant des
impressions correspondant a une portion du des-
sin, ladite surface flexographique étant adaptée a
recevoir sur les impressions une quantité appro-
priée de ladite encre fondue fournie par {a surface
applicatrice, ladite encre y refroidissant jusqu‘a
une température a laquelie la force de cohésion
de l'encre dépasse son affinité pour la surface
flexographique, ladite surface étant en outre
adaptée a venir en contact avec le matériau de
soutien flexographique pour transférer & celui-ci
I"'entre partiellement solidifiée.
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