
United States Patent 1191 
Dunning 

1111 3,770,479 
[45] Nov. 6, 1973 

[54] HOT STAMP TAPE WITH ETCHED 
CARRIER 

[75] Inventor: 

[73] Assignee: Thermark Corporation, Schererville, 
Ind. 

[22] Filed: May 26,1972 

[211 Appl. N6; 257,433 
Related US. Application Data 

[63] Continuation-impart of Ser. No. 188,423, Oct. 12, 
1971, Pat. No. 3,666,516. 

Richard E. Dunning, Munster, Ind. 

1,844,083 2/1932 Weber .......................... .. 117/45 UX . 

3,179,729 4/1965 Richardson....._ .................. .. 264/216 

FOREIGN PATENTS OR APPLICATIONS 

816,022 6/1969 Canada .............................. .. ll7/3.l 

Primary Examiner-—William D. Martin 
Assistant Examiner~—Harry .l. Gwinnell 
Att0rney-—.lohn M. Diehl 

[57] ABSTRACT 

A web of indeterminate length carrying thermally 
transferable material, usually referred to as hot stamp 
tape, is structured to provide an improved simulated 
wood grain pattern on a substrate after transfer to the 
substrate of transferable portions of the tape. The web 
or tape may be provided in sheet form. A carrier sheet 
is etched to provide “ticks” or discrete linearly ori 
ented spots of material having lower specular re?ectiv 
ity than the remainder of the surface and a- layer is 
coated thereon to provide the top layer of the trans 
ferred material, which replicates the surface of the car 
rier sheet. Either the tick areas or non-tick areas may 
be etched depending on the effect of the etchant and 

I the characteristics of the unetched areas. 

7 Claims, 4' Drawing Figures 
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HOT STAMP TAPE WITH ETCHED CARRIER 

CROSS-REFERENCES 

This application is a continuation-in-part of applica 
tion Ser. No. 188,423, filed Oct. 12, 1971, entitled 
“Hot Stamp Tape”, now Pat. No. 3,666,516. 

FIELD 

This invention relates to hot stamp tapes and more 
particularly to webs comprising heat transferable coat 
ings. 

PRIOR ART 

The instant invention represents an improvement on 
the disclosures of the following patents: U. S. Pat. Nos. 
3,592,722, Morgan; 3,486,919, Dreazy et al., 
3,467,538, Best; 3,459,626, Morgan; 3,434,862, Luc; 
3,363,956, Vingren et al., 3,351,510, Harris; 
3,252,847, Morgan; 3,054,715, White; 2,316,143, Pee 
bles et al.; 2,303,395, Schultz et al., 2,046,954, Verne 
et al.; 2,016,416, Dippel; 1,844,083, Weber; and Brit 
ish Pat. No. 702,572, Ganz. 

SUMMARY 

Simulated woodgrain patterns have been provided on 
many surfaces in recent years. Examples include coun 
tertops, wall panels, cupboard door, radio cabinets and 
the like. Many of these have been provided by printing 
a woodgrain pattern on paper, laminating the paper to 
a substrate and covering the paper with a layer of syn 
thetic resinous material. This has been particularly true 
in the case of countertops and wall panels. 

In other instances, a woodgrain pattern has been pro 
vided in a transferable layer of a hot stamp tape (or 
web) and then, by hot stamp transfer, the transferable 
portion including the woodgrain patterned layer has 
been transferred to and adhered to a substrate. 
More recently, in order to better simulate the grain 

of wood, it has become common to emboss linearly ori 
ented spaced-apart depressions into the surface during 
or after transfer, the embossed portions being referred 
to in the art as “ticks.” Alternatively it has been well-' 
known to provide the substrate with such “ticks” by 
molding or embossment prior to applying a coating 
thereto and then forcing the coating down into the 
“ticks." I 

Even more recently, hot stamp tapes have been pro 
vided in which ticks were printed on a carrier with a 
“rotten” or splitting ink prior to applying the transfer 
able layers to the carrier so that when the transferable 
portion was transferred in response to heat and pres 
sure, a portion of the splitting ink remained on the car 
rier in each tick area and a second portion was trans 
ferred in each tick area. 

More recently yet, improved results have beenv ob 
tained as described in the patent application hereto, 
now US. Pat. No. 3,666,516 by applying a non 
transferable tick coating to the carrier and applying 
thereto as a portion on in some instances the entirety 
of the transferable material, a replicating layer which _ 
replicates the coated tick portions as well as the re 
mainder of the carrier sheet surface. 

In accordance with the present invention, thelcar'rier 
sheet is etched to provide tick portions which are less 
specularly re?ective than remaining or non-tick surface 
portions of the carrier sheet so that the tick areas and 
non-tick areas respectively differ markedly in specular 
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re?ectivity to provide in the ?nal product an excellent 
simulation of the grain patterns of actual wood. 

I ?rst provide a carrier sheet or web which may be 
any carrier sheet or web of the prior art; for example, 
a polyester ?lm such as “Mylar” (trademark of Du 
Pont), “Melinex” (trademark of Imperial Chemical In 
dustries), or a web of cellophane or cellulose acetate or 
paper or a laminate as described below. I may utilize 
either paper, such as a heavily ?lled paper as described 
below or a paper laminate such as an aluminum paper 
laminate or a polyester film, particularly “Mylar.” A 
matte-surfaced Mylar may be provided by incorporat 
ing an inert particulate substance in the formulation 
during early stages of manufacture which affects the 
surface during later biaxial orientation or by emboss 
ment or abrading or chemical coating such as by apply 
ing to a glossy Mylar surface a coating which provides 
a matte surface. 
The carrier may then be etched on one surface to 

provide “ticks” so that the surface of each “tick” is a 
surface having very low specular re?ectance. The area 
eteched may either be the tick areas or the non-tick ar 
eas. Thus, if the carrier has a matte surface suitable to ' 
consititute the surface of tick portions, the remainder 
or non-tick areas may be etched with an etchant which 

' reduces the degree of matte (increases specular re?ec 
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tance, increases gloss) to provide a desired result. Etch 
ant may be applied by any suitable means such as by 
silk screening or spraying through a mask or by gravure 
printing or printing from the surfaces of characters (let 
ter press) or by first applying a “resist” coating by any 
such means, the “resist” coating being impervious or 
resistant to the etchant, then applying the etchant, then 
stopping the washing off the etchant and then, in most 
instances, removing the resist. In some instances, if a 
resist coating is used, it may not be necessary to remove 
the resist subsequently 'or it may not be necessary to 
wash to remove the etchant. In some instances neither 
step may be necessary. The discrete spaced apart por 
tions or tick areas are an integral portion of the carrier 
sheet so that they- will not transfer from the carrier 
sheet when subjected to the heat and pressure of the 
transfer operation. ' ' 

A release coating may then be applied which may be 
of conventional form and may thus be based on paraf 
fin wax or the like. The normal characteristics of a re 
lease coating are that it melts or softens at a tempera 
ture below that of other layers in the sheet so that nei 
ther the carrier portion which remains behind or the 
transferred portion (which may be one layer or may be 
as many as eight or 10 layers) is melted or softened, ex 
cept that the surface of the layer adjacent the substrate 
is suf?ciently softened or made suf?ciently tacky to 
provide adherence to the substrate. 
Extreme thinness of the release coating is absolutely 

essential if not entirely critical. Thus, the release coat 
ing must be relatively thin relative to the size of the 
“bumps” in the relatively non-specularly re?ective sur 
face of the tick areas, to permit subsequent replication 
of these “bumps" as well as subsequent replication of 
the “bumps,” if any, of the non-tick area. 
A layer of replicating synthetic resinous material is 

then coated relatively thickly over the release coating 
'so that the dimensions of said “bumps” in each tick 
area are either somewhat less or at least not much 
greater than the thickness of this newly coated layer, 
the newly coated layer being of synthetic resinuous ma 
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terial suited to replicate both etched and un-etched 
portions of the surface of the carrier sheet. This repli 
cating layer may carry coloring material or may be 
transparent and may be adapted to be adhered directly 
to a substrate or may be provided with additional layers 
which may comprise coloring material and/or tackiness 
characteristics for providing adherence to a substrate. 
The replicating layer may be provided with release 
properties so that the aforementioned release coat is 
not necessary and may be omitted, as described below 
in greater detail. 
For example, it is normal to provide a simulated 

wood-grain pattern as a plurality of printings of differ 
ent colors overlying each other and a coating is neces 
sary for each such color. Coatings embodying all these 
colors may be placed over the replicating coating and 
the last of such color-containing coatings or an addi 
tional coating may be of a composition that provides 
the desired degree of tackiness during heat transfer to 
provide adhesion to the substrate. 
Although carrier sheets either having a high degree 

of specular re?ectivity, that is, being highly glossy or 
having a matte surface, that is, having a lower degree 
of specular re?ectivity, have been described, the car 
rier sheet surface may have any. suitable degree of spec 
ular reflectivity desired for any particular purpose. 
This invention is not limited to providing simulated 

woodgrain patterns but may be utilized to provide any 
desired pattern having coated surface portions which 
vary greatly in specular re?ectivity. Thus, on a carrier 
sheet having high, medium or low specular re?ectivity, 
there may be etched not only one group of “ticks” or 
other pattern having a particular set of surface charac 
teristics, but there may also be etched additional 
groups of “ticks” or other patterns to provide any de 
sired number of groups, each group having a particular 
surface characteristic or characteristics which need not 
be the same as that of any other group etched thereon. 
The replicatory coat then replicates all cahracteris 

tics of all the etched, partially etched (if any) and un 
etched portions of the carrier sheet surface. 

OBJECTS 

It is, therefore, an object to provide a hot ‘stamp tape 
or web suitable for providing an improved simulated 
woodgrain pattern on a substrate. 
Another object is such a web etched to provide tick 

areas having low specular re?ectivity and a replicating 
coating adapted to provide portions having corre 
sponding low specular re?ectivity after transfer. 
Another object is to provide such a replicatory coat 

with two different degrees of reduced specular re?ec 
tivity after transfer. 
Further objects will become apparent from the de 

scription. 
DRAWINGS 

In the drawings like reference numerals refer to like 
parts and: 
FIG. 1 is a cross-sectional schematic view of one em 

bodiment of the method and article of the invention; 
FIG. 2 is a cross-sectional schematic view of the em 

bodiment of FIG. 1 after completion of the process; 
FIG. 3 is a cross-sectional schematic view of another 

embodiment of the process and article; and 
FIG. 4 is a cross-sectional schematic view of the em 

bodiment of FIG. 3 after completiom of the process. 
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DESCRIPTION 

Referring now to FIG. 1, a carrier sheet A may be 
provided with etched tick areas 9. A release coat D 
may then be provided and overlying the release coat 
there may be provided respectively a replicating layer 
E, an abrasion resistant layer F, a second abrasion resis 
tant layer G, a color coat I-I, another color coat I, and 
an adherence promoting coat 1. 
Heat as indicated by arrows l0 and pressure as indi 

cated by arrows 11 may be applied to force the laminar 
assembly 13, consisting of layers A through J as de 
scribed, against substrate 14. After thus applying heat 
and pressure, the carrier sheet and layers B and C and 
D attached thereto, may be removed to provide the ar 
ticle of FIG. 2, wherein areas of low specular re?ec 
tance are indicated at 15 and areas of specular re?ec 
tance differing therefrom are indicated at 16. 

In FIG. 3 is shown an embodiment corresponding to 
that of FIG. 1 wherein many layers are omitted, layer 
B provides a combination replicating, release, color, 
and adherence coat. In FIG. 4 is shown the article 
which remains after completing the process of FIG. 3 
and removing sheet A having coating C attached 
thereto. 
Etchant or resist and also color layers such as H and 

I may be applied by gravure printing or applied by silk 
screen printing, letter press printing, or the like. All 
other coats or layers may be applied by any suitable 
coating means such as by Meyer rod or roller coater. 
Below are given speci?c examples of suitable formu 

lations for each coating layer together with particular 
characteristics thereof. 
The carrier sheet which is preferably in web or tape 

form may be, as described above, a polyester ?lm such 
as Mylar or a web of cellophane or cellulose acetate or 
paper. Mylar having a thickness of from one-half mil to 
2 mils is preferred. 
Table I below sets forth pertinent data on carrier ma 

terial, carrier surface, resist and etchant for each of 13 
examples. In Table II are shown the layers present in 
the various examples. 
The release coat is generally preferably of a material 

such as a wax or the like; either natural wax, paraffin 
wax, or a mixture thereof, or a mixture of wax with 

other substances, may be used; but it is generally a 
waxy substance characterized by having a softening 
range rather than a clear softening point. The softening 
range or softening point of the release coat is generally 
preferably lower than the melting or softening points of 
the carrier sheet and all other layers in the laminar as 
sembly so that when subjected to heat the softness of 
the release coat when heated permits the replicating 
coat to be released therefrom. 
The replicating coat may in suitable instances be pro 

vided with release properties so that when subjected to 
suitable heat and pressure during hot stamping it is suit 
ably released from the carrier sheet without the pres 
ence of a separate and a distinct release coat. 
Abrasion resisting coats have the obvious function of 

providing enhanced abrasion resistance and either or 
both may be omitted if the replicating layer provides 
sufficient abrasion resistance in and of itself. Color 
coats are generally printed on. Generally at least two 
color coats are necessary if a suitable wood grain or 
simulated wood grain pattern is to be provided and 
often three color coats may suitably be utilized for the 
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purpose of providing an attractive and suitable simu 
lated wood grain pattern; however, for providing other 
patterns which are not simulated wood grain patterns, 
it may in many instances be suitable to provide only a 
single color coat or to provide suf?cient coloring mate 
rial in the replicating layer so that no individual color 
coat is necessary. In some instances, in fact, if no color 
is desired in the surface ?nish, no coloring material at 
all need be incorporated. The purpose of the adherence 
layer is to promote or improve adherence of the lami 
nar assembly to a substrate, and an adherence coat 
need be provided only if the adherence is otherwise un 
satisfactory. 
Whereas the examples show the use of only one 

thickness of cellulose acetate ?lm, such ?lm may be 
used which has a thickness of from 0.8 to 3.0 mils. 

j in each example, the effect of the etchant is to reduce 
rather than increase the degree of matte, that is, the ef 
fect is to increase the specular re?ectivity or glossiness. 
With such etchants it is preferred, for the purpose of 
providing hot stamp tapes to simulate wood grain pat 
terns, to apply the etchant to all those areas not occu 
pied by ticks and to let the matte surface originally 
present be the surface of the carrier in the tick areas; 
With other etchants and other carriers, where the etch 
ant provides a less glossy surface than that originally 
present, it is, of course, preferable to apply the etchant 
only in the tick areas if a hot stamp tape is to be pro 
vided to simulate a wood grain pattern. 
The resist used in the examples is removed by wash 

ing with acetone or other solvent for the resist which isv 
non-solvent for cellulose acetate. 

If the same resist, i.e., one-half sec. R. S. Nitrocellu 
lose, is used on a different carrier material, e.g., poly 
styrene, it may then be removed by mechanical means, 
viz., brushing and blowing with a strong air current. 
Other mechanical means might be substituted, e.g., 
vacuum and scraping. 
With other resists on other carriers the resist may 

usually be dissolved or washed away. 
Although the examples show only the use of cellulose 

acetate as a carrier, Mylar may be used as a carrier in 
accordance with the invention and has been success 
fully etched with etchants known in the artor discov 
ered long heretofore. ‘ v ' 

Mylar may be provided and possibly may be utilized 
as a carrier in thicknesses of from about 0.2 to 0.3 mil 
to 2.0 or 3.0 mils but generally when Mylar is used as 
a carrier, a thickness of 0.5 or 1 mil is usually used. 
Generally etchants for Mylar produce a relatively 

pronounced matte effect and decrease the specular re 
?ectivity or glossiness. 
Matte surfaced Mylar may be provided by abrading 

or by manufacturing with an inert material included in 
the formulation which provides the desired matte sur 
face during the subsequent step in manufacture of bi 
lateral stretching to provide bilateral orientation. Mylar 
with an overall matte surface may also be provided by 
etching with such an etchant as may be applied as dis 
closed herein to provide discrete tick areas; it may also 
be provided by coating with any formulation described 
in the aforementioned parent application for a tick 
coat. The degree of matte, that is, the amount of re?ec 
tivity of the surface may be controlled, in this latter in 
stance by controlling the proportion of flattener in the 
coating formulation. If a coating is thus used to provide 
a matte surface, it is of course preferred to choose a 
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coating which is not resistant to the etchant, that is, one 
which may be etched. However, on the other hand, 
such a coating may be used as a resist which is allowed 
to remain in place after etching and may be applied by 
any suitable printing technique to cover these areas 
which are not to be etched and expose the Mylar sur 
face in those areas which it is desired to etch and in this 
latter instance it is desirable that a coating formulation 
be selected which is resistant to (unetched by or rela 
tively unetched by) the etchant chosen. 

Also, although the examples show only cellulose ace 
tate ?lm as a carrier, a laminate of paper and aluminum 
foil may be used as a carrier in accordance with the in 
vention. Generally the layer of aluminum is nominally 
0.00023 inch or 0.00035 inch thick, though such lami 
nates which incorporate thicker layers of aluminum 
may suitably be used. The finish on the aluminum sur 
face as it is provided prior to etching is generally pro 
vided by ?nishing rolls during the process of manufac 
ture and may be a relatively glossy surface or a slightly 
matte surface. Etchants may be those such as used in 
the chemical milling of aluminum and may be suitably 
compounded to provide the degree of matte desired 
and a viscosity or range of viscosities suitable for appli 
cation by the chosen method such as gravure printing, 
letter press or raised character printing or silk screen 
printing where the etchant is to be applied directly only 
to those areas to be etched or by Meyer rod or roller 
coater in those instances in which a resist is utilized. 
Such etchants are usually caustic in nature and may 
comprise NaOH, KOl-l or the like. To provide a suit 
able viscosity a thickener may be added; for example, 
to thicken solutions of NaOH having a concentration of 
up to 50 percent NaOH, a modi?ed bentonite clay sold 
commercially under the trademark “Bentone LT” by 
the National Lead Company may be added in concen 
tration of from 0.5 percent to 4 percent. Such etchants 

- may generally be stopped and washed with water. 
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it may be suitable to utilize as a resist, on the alumi 
num surface, any one of many traditional types of resist 
compositions in the etching art which are generally 
based on shellac, pitch, asphalt or other bituminous 
material and the like. Such resists are generally used as 
being resistant to etching acids but may in many in 
stances be utilized in accordance with the present in 
vention as being appreciably more resistant to caustics 
than is aluminum. 
A resist, if used, may be allowed to remain on the car 

rier if its adherence to the carrier is suitable and the de 
gree of specular reflectivity of its surface is suitable, 
rather than being removed before application of the 
replicating layer. The resist, if allowed thus to remain, 
then becomes part of the carrier, that is, part of the 
non-transferable portion of the structure; its surface 
constitutes the unetched portion of the carrier which is 
replicated by the replicatory layer. . 
A suitable resist coat which may be allowed to re 

main on the aluminum after etching, rather than being 
removed prior to application of the replicating layer 
may be suitably formulated composition comprising an 
epoxy resin or an acrylic resin. 

In place of Mylar or cellulose acetate or other resin 
film or paper-aluminum laminate there may be utilized 
as a carrier a sheet or web of paper provided with a 
suitable surface treatment. Thus there may be utilized 
a 15 lbs. high strength bleached kraft treated with or 
provided with a coating of high solids content modi?ed 
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thermosetting acrylic resin. A suitable such resin may 
be Crystophane, trademark of International Printing 
Ink Corp., resin. 
A polystyrene ?lm which may be used as a carrier 

may be etched with an etchant such as toluol. A suit 
able polystyrene ?lm may be an oriented polystyrene 
?lm sold under the trademark “Tricite” by Dow Chem 
ical Company. 
A laminate of polystyrene and paper may also be uti 

lized as a carrier in accordance with the invention. 
To provide a suitable viscosity for the etchant to fa 

cilitate its application it is generally most suitable to 
. add a thickener such as the thickeners disclosed below 
for methylethylketone, ethylene dichloride and NaOH 
solutions. Thickeners for organic and agneous liquids 
are generally well known in the art and any may be 
used which are suitable. Examples of well known thick 
eners include pyrolytic silica such as that sold under the 
trademark “Cabosil” by Cabot, bentonite clays, deriva-' 

8 
' replicating formulations ersimiiiiieé‘s andv’lhthi'oug?hl 

5 

13 may be used as a resist on Mylar, if its resistance to ' 
the etchant is suitable, and if then the same formulation 
is used for the replicating layer, the resist and replicat 
ing layers become undistinguishably part of the same 
layer and the unetched portion of the carrier is in fact 
replicated by that portion of the ultimate replicating 

. layer which was originally applied as the resist. 

15 

In yet another series of embodiments, such a resist 
may be used and etching may be accomplished by. 
abrading with ?ne particles. The ?ne particles (which' 
-may be sand, corncob particles, pecan or other nut l 

‘ sheitsiééwausi‘dr' any of'awide varietybfr'nat'eiiaTsYaré 
Llforcefully directed against the surface by air blast, 
'water blast or centrifugal throwing means and suitably 
abrade both the resist and the portions of the carrier 
which aren’t covered by the resist. When a replicating 
layer of the same material (or similar material) as the t~ I 
resist is applied the resist and replicating layers become _ 

tives of hydroxy ethyl cellulose, carboxy methyl cellu- 20 a single layer of replicating material and the abraded 

TABLE I 

Resist applied by— 
' Etchant stopped and 

Etchant applied by — Example Carrier Resist Etchant removed with 

1.. . silk screen.. water.5 
2.. ....do... Do. 
3.. tter pres . Do. 
4.. gravure .... .. Do. 1 

5.. . Meyer rod.. Do. 
6.. ........ .. o .... .. Do. 

7.. . gravure.... roller coater... heptane. 
8_.. ........ .. o .... .. Do. 

9... letter press. Do. 
I .. ........ ..do .... .. Do. 

I .. .. . . gravure .... .. Do. 

I . .. . silk screen. D0. 

13 ........................ ..do ..................... ..do ................................................... ..do ..................... ..do ................ .. Do. 

' Cellulose acetate having a matte surface providing by roll embossing, 1.4 mil thick. _ ' 
2 Nitrocellulose, l/2 sec. R.S. 
3 Methylethylketone thickened with 5 percent modi?ed bentonite clay sold under the trademark “Bentone 27” by the National Lead 

Company. - 

‘ Ethylene dichloride thickened with 10 percent of the same thickener used for methylethylketone. 
5 Hot water (about 150° F.). Detergent or soap and wetting agent may be added. 

40 surface"ofthe-‘resist‘to'whichthe replicating layer ad 'lose' and soaps or metal salts of fatty acids. 
A resist (resist coat or resist layer) is normally re 

moved after applying the etchant and prior to applying 
the replicating layer. However, as previously men 
tioned, the resist may be allowed to remain in place if 
its adhesion to the carrier is suitable and other proper 
ties are suitable so that it is not transferred when heat 
and pressure are subsequently applied to transfer the 
transferable portion; it becomes part of the non 
transferable portion and thus part of the carrier when 
applied. 

In other embodiments the resist may be allowed to 
remain in place after application of the etchant and. 
prior to application of the replicating coat but it may‘ 
be formulated so that it releases from the carrier and1 
adheres to the replicating layer so that it becomes part 
of the replicating layer. Ifor example, any one of the 
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heres entirely vanishes in the interior of the ultimately 
provided replicating material. As a speci?c example, 
any of the replicating layers of examples 5 through 13 
may be used as a resist on Mylar for this purpose; in 
each instance, after etching by abrasion, the same ma~ 
terial used as resist may be applied as a replicating 
layer. The resist then becomes part of the replicating 
layer, replicates the unetched portion of the Mylar to 
which it was applied, and transfers during heat and 
pressure transfer along'with all other transferable mate 
rial. 

In Table II, the presence of an X in a column indi 
cates that a coating or layer is present in the example 
heading the column, and the absence of an X indicates 
the absence of a corresponding layer. 

firms n I Example 

Coat l 2 3 4 5 6 7 8 9 10 ll l2 [3 

A carrier ................ .. X X X X X X X X X X X X X 
D release ..... .. .. X X X X X X X X X X X X X 
Ereplicating... .. X X X X X X X X X X X X X 

.. X 

.. X 

.. X 

.. X 
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Examples 1 to 8 are suitable for providing two-color 's'i?ihlétéa wood-grain patterns, simulated leather pat 
patterns, if the color coats are printed, which may be terns and the like. 

COAT D.—RELEASE COAT, PARTS BY WEIGHT, l TO 4VPOUNDS PER REAM. WET 

Example 

Petroleum wax (C43Hgg) .......... ....... .. 

Petroleum wax (C4|Hs4)-... 
Montan wax ..................... .. 

Ethyl hydroxyethyl cellulose. 
Benzene. 

. .QQ -.=. 
Methyl ethyl ketone. _ 
Trichloroeth ylene ........................................................................................... .. 99.5 ........................................... .. 

COAT E-REPLICATINC COAT, PART§l3Y WEIGHT 
Example 

1 2 3 > 4 5 6 '7 

Union Carbide VYHH vinyl resin*** ................... .. l7 l2 .......................... .. 4 ....... .. 

Nitrocellulose l/2 sec. R.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 13 ......................... .. 

Methyl methacrylate, medium molecular wt.. ........... .. 20 15 14 
TiOz ................................................... .. 

Iron oxide red. ...... .. 

Butanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Benzene. 
Acetone....' ...... .. 

Cure time, seconds. 
Cure temp, "F ......................... .. 
Coating weights, wet pounds/ream... 

*Single uniform color. 
**Clear. "‘" " 

"‘**Copolymer of about l3 percent vinyl acetate and about 87 percent vinyl chloride, medium molecular weight. 

40 40 3O 30 27 25 30 
180 180 200 200 205 200 200 225 
30 40 30 45 l0 12 15 

COAT F~ABRASlON COAT _' “Al'tliougli‘tlie garages"; 0w th?;>Te§éiiEé of are: 
.._ lease coat in all instances, a release need not necessar-_ 

Example 1 35 ily be used in every case as made clear in connection‘ 
(Parts by with the drawings. 
weight) * ,_._c.__-.._... .W_... .. WEN“-.. ..___.____ . . ._ 

, . _, v V _ _ 7Y1 _ __ COAT G-ABRASION COAT 

Polyethylene, micronized .................................... .. 7 - 1 
Union Carbide vinyl resin VYNS*.. 14 Exam!’ e l 
Acetone ................................. .. .. 50 40‘ (pan? by 
Benzene ........................................................... .. 29 we'ght) 

' ‘ ‘ ' ' ’ ' ' ' ‘ ii " " _ Methyl methacrylate ........................................... .. l0 

. .. . . . _ ,, Aluminum oxide .... .. .. 8 

Cure: 5 seconds at 260°F. Acetone ..................................................... .. ...... .. 78 
Coating weight, wet: l5 lbs/ream. 
* Medium-high molecular weight copolyner of 9.5 percent to 11.5 - 45 Cure: 30 seconds at 200°F. 

percent vinyl acetate and balance vinyl chloride. Coating weight, wet: 45 lbs/ream. 

COAT l-l-FlRST COLOR COAT, PARTS BY WEIGHT 
(Cure at 180°F. to 220°F. for 4 to 20 seconds) 

Example 

1 2 3 4 5 6 7 8 9"“ 

Methyl methacrylate ...................................................... .. 
Vinyl chloride resin“... 
Nitrocellulose, l/i sec. RS ....................... .. 
Me methacrylate-Bu methacrylate copolymer. 
TiOQ ................. .. 

Molybdate orange. 
Carbon black ...... .. . 

Acetone . . . . . . . . . . . . . . . . . . . .. 

Benzene... 

Methanol .................... .. Coating weights, wet. lbs.lream ....................................... .. (*) (*) (*) ("') (*) (*) 

*Depends on pattern. 
"* Single color. 



3,770,479 
11 12 

' "mcoAT l-SECOND COLOR COAT. PARTS BY WEIGHT 

(Coating weights depend on pattern. cure at 180°F. tov220°F. for 4 to 20 seconds) 

1. In a hot transfer sheet comprising a carrier sheet 
and transferable material on one side of said carrier 
sheet, said transferable material being releasable from 
said carrier sheet and said transferable material being 
adherently attachable to a substrate in response to heat 
and pressure, said hot transfer sheet characterized by‘ 
the combination of 

said carrier sheet being a heat resistant ?exible fold 
able sheet . 

having ?rst and second surfaces each having a prede 
termined specular re?ectance, 

said carrier sheet etched to provide etched and non 
etchediareas to provide ‘ w 

a plurality of discrete spaced apart portions in the 
first surface of said carrier sheet, 3 

said spaced apart portions being a portion of said car- 1: 
rier sheet so that they will not?transferfrom the car 
rier sheet when said heat and pressure are applied 
thereto, and i 

40 

45 

Example 

1 2 3 51 6” ’ 8 

Vinyl chloride resin ................ .. 10 20 ................ .. 8 22 ................ .. 

Me methacrylate-butyl meth 
acrylate copolymer ................................ .. A l__(_)__ 20 ................ .. 8 22 

Molybdate orange .... .. 5 l0 4 8 4 4 4 4 
Iron oxide red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 .................................. .. 

Chrome yellow.. 5 l0 2 1 3 l2 3 l2 
TiOz .............. .. 1 ....... .. l 2 1 3 l 3 
Carbon black. ................... .. l 2 l l l - l 
Acetone........ 79 60 ....... .. 44 83 58 ................ .. 

Benzene... ................ .. 82 ......................... .. 83 58 

Methanol ......................................................... .. 22 .................................. .. 

COAT J-ADHERENCE COAT, PARTS BY WEIGHT 

T'Eiimpie V 

1' 2 

iMe?ylminethacrylatelbutyl 'riiefhvacrylate copolymer~ .“ 20 ............. .. 
Nitrocellulose, 1/2 sec. R.S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 

Tricresyl phosphate ........ .. 5 6 
Octyl alcohol . . . . . . . . . . . . . . .. 40 40 

Pentane . . . . . . . . . . .. 25 29 

Acetone ...... .., . . . . . . . . . . . .. l0 l0 

Cure time. minutes... 2 2 
Cure temp., "F . . . . . . . . . . . . . . . . . . . . . . . . . .. 120 120 

Coating weight. wet, lbs/ream ........................................... .. 15 50 

“satire; ei?iniriiéie{Marmara/m be appafé?' “M C’ iiieug‘niaie'riéielsagmmiiigat least a'pba'iea'af' said 
to those skilled in the art and are intended to be in-, transferable material and substantially replicating 
eluded within the scope of the invention. u‘ the surface of said etched portions and also repli 
Having thus described my invention, I claim: 35-. eating the surface of the non~etched areas of said 

?rst surface of said carrier sheet. 
2. The sheet of claim 1 wherein said ?rst surface of 

the carrier sheet is a matte surface. 
3. The sheet of claim 1 wherein said heat transferable 

replicating layer comprises coloring material. 
4. The sheet of claim 1 wherein said heat transferable 

replicating layer is transparent and is coated with at 
least one additionailayer, saidadditional'layer c651‘; 

' prising coloring material. 

' replicating layer is tacky when heated to provide adher-v 
5. The sheet of claim 1 wherein said heat transferable 

ence of said transferable material to said substrate 
‘‘ when transferred in response to said heat and pressure. 

6. The sheet of claim 1 wherein said transferable ma 
terial includes an adherence layer to provide adherence 

Y to said substrate and said adherence layer consists es 
sentially of a layer of material which provides a surface 
for said transfer sheet opposite to said second surface 

I of said carrier sheet, said adherence layer of material 
having a surface having a predetermined specular re-i 55' 
?ectance different from the specular re?ectance of E 
said ?rst surface of the carrier sheet, and ‘ 

a heat transferable replicating layer of synthetic res- ’ 

60' 

65 

being tacky when heated. 
7. The sheet of claim I wherein said carrier sheet 

_ comprises a laminate and said laminate comprises a 
' ' lamina of paper and a lamina of aluminum. 


