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The present application is a continuation-in-part of ap 
plication Serial No. 257,208, field Feb. 8, 1963, now 
abandoned, which application was a continuation-in-part 
of application Serial No. 112,300, filed May 24, 1961, 
and now abandoned. 
The present invention relates to recording blanks and, 

more particularly, to a heat sensitive recording blank 
which may be marked by a heating stylus. 
An object of the present invention is the provision of 

a new and improved heat sensitive recording blank com 
prising a base material having a heat sensitive coating 
including polyvinylidene chloride, which coating is en 
gageable with a heating stylus and upon engagement with 
the stylus decomposes at a relatively low temperature in 
a short time to provide a clear, sharp mark on the blank, 
and which decomposes before it melts permitting the 
stylus to move at a relatively high velocity without stick 
Ilg. 
A further object of the present invention is the pro 

vision of a new and improved recording blank having 
an indefinite storage life since it is highly resistant to 
acidity, humidity, and abrasion and is normally unaf 
fected by atmospheric conditions. 

Another object of the present invention is to provide 
a highly sensitive recording blank comprising a base ma 
terial having a coating including polyvinylidene chloride, 
wherein the coating is provided with a color to contrast 
with the color of a mark formed on the blank by en 
gaging the coating with a heating stylus which decom 
poses the coating. M 
A further object of the present invention is the pro 

vision of a highly sensitive recording blank, as noted in 
the next preceding paragraph, wherein suitable reagents 
are included in the coating to aid in the decomposition 
thereof when the coating is engaged by the heating stylus. 
A further object of the present invention is the pro 

vision of a recording blank, as noted in the next preced 
ing paragraph, wherein the reagents may include zinc 
oxide and preferably zinc chloride, and wherein the zinc 
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chloride dissolves the zinc oxide to provide very small 
particle sizes which greatly facilitate and aid decomposi 
tion of the coating by "establishing more intimate physical 
contact between molecules of the reagents and the poly 
vinylidene chloride. 
A still further object of the present invention is the 

provision of a new and improved easily manufactured 
recording blank comprising a base material with a coat 
ing of polyvinylidene chloride thereon, wherein the coat 
ing is easily and uniformly applied to the base. 

Applicant is aware of prior art attempts to provide 
a heat sensitive paper having a coating which includes 

- polyvinyl chloride. Applicant’s coating has advantages 
over a polyvinyl chloride coating. The use of a poly 
vinyl chloride coating provides a blank wherein the tem 
perature at which a heating sstylus can mark the blank 
is relatively high when compared to the temperature at 
which a polyvinylidene chloride coating, as provided 
herein, is marked. Since applicant’s coating containing 
polyvinylidene chloride can be marked at a lower tem 
perature than known coatings containing polyvinyl chlo 
ride, a sharper, clearer mark is achieved because the 
amount of other materials included in the final product 
which burn is minimized and less i sludge is produced to 
interfere with the sylus. Moreover, the marking stylus 
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2 
can move faster over applicant’s polyvinylidene chloride 
coating since the temperature at which a mark is achieved 
is lower, and also because the coating does not soften 
before it decomposes, in which event the stylus tends to 
stick or drag. Thus, the stylus is able to move at a 
faster velocity, and an even sharper line is provided. 

Further objects and advantages of the present invention 
will be apparent to those skilled in the art to which the 
invention relates from the following detailed description 
of a preferred embodiment made with reference to the 
drawings which form a part of this specification, and in 
which, 

FIG. 1 is a perspective view of a recording blank em 
bodying the present invention and a stylus adapted to 
mark the blank; and 

FIG. 2 is an enlarged sectional view of the recording 
blank of FIG. 1 taken on the section line 2-2 of FIG. 1. 

Referring to the drawings, the present invention is 
shown as embodied in a recording blank A which is 
adapted to be marked by a heating stylus B. The blank 
A includes a base materical C and a heat sensitive coat 
ing 12 on the base material and which decomposes or 
carbonizes to provide a mark on the blank when the 
stylus B engages the coating 12. 
The base C of the blank is preferably electrically con 

ductive, and in the illustrated embodiment comprises a 
strip of aluminum 13 laminated to a strip of paper 14. 
The base may alternatively, and preferably does, com 
prise a zinc plate which aids the decomposition or car 
bonization of the coating when engaged by a heating 
stylus, as will be discussed hereinbelow. Many other 
conventional and well known materials may be utilized 
for the base of the blank such as paper impregnated with 
carbon, metal foils, etc. · 
The coating 12 includes vinylidene chloride, and may 

be polyvinylidene chloride alone. Preferably the coating 
includes a copolymer of vinyllidene chloride and acryloni 
trile. Suitable materials forming decomposing or car 
bonizing aids or reagents are also preferably included in 
the coating material and are discussed more fully here 
inbelow. 
The coating 12 is formed of a number of materials 

which are mixed to form a coating mixture which is ap 
plied to the base C. These materials preferably include 
a copolymer of vinylidene chloride with acrylonitrile, as 
mentioned above, reagents including preferably zinc oxide 
and Zinc chloride, and a suitable volatile solvent. Prefer 
ably, acetone is used as the solvent but ethyl acetate or 
methyl ethyl ketone could also be used as the solvent. 
Also, suitable additional solvents could be used, such as 
toluene, propyl alcohol, etc., which control the rate of 
evaporation of the more volatile solvent. 
The following table contains the relative quantities of 

each of the materials which preferably are included in 
the coating mixture and the preferred range of the per 
centage of each ingredient by weight: 

K Partsby || Range of 
Ingredient Weight | Percent by 

Weight 

Coppolymer of vinylidene chloride with acry 
lonitrilº------------------------------------ 100 10-20 

Zinc oxide---- 200 20-40 
Zinc chloride- 50 5-?0 
Acetone--------------------------------------- 300 30-60 

The proportions of the ingredients set forth in the 
above table are preferred and may be varied. The amount 
of Solvent can be changed to provide la coating of the 
desired viscosity for easy application, and the amounts 
of Zinc oxide, zinc chloride, and copolymer of vinylidene 
chloride With acrylonitrile can be changed to change the 
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contrast between the coating and the mark made by the 
| stylus and to change the efficiency of the marking opera 
tion, as will be discussed hereinbelow. However, if the 
amount of zinc chloride becomes too great the shelf 
life of the coating will be shortened. 
The most desirable method of making the coating mix 

ture begins with weighing the zinc oxide and the acetone 
and pouring them into a mixture vessel. The zinc chilo 
ride is then added to the zinc oxide and acetone mixture 
while the mixture is being stirred. Precaution should be 
taken to prevent the zinc chloride which is highly de 
liquescent from absorbing water from the atmosphere, 
which has a detrimental effect on the mixture, although 
a negligible amount of water may be absorbed by the 
zinc chloride when adding it to the zinc oxide and ace 
tOne. 

The zinc chloride combines with the zinc oxide when 
they are mixed and dissolves the zinc oxide. The dis 
solving of the zinc oxide by the zinc chloride substantially 
reduces the size of the particles of the zinc oxide. The 
zinc oxide and zinc chloride act as reagents or decom 
posing aids when the coating is engaged by the heating 
stylus, and reducing the zinc oxide to an extremely small 
particle size establishes a more intimate physical contact 
between the molecules of the zinc oxide and zinc chloride 
and of the polyvinylidene chloride thus greatly enhancing 
the decomposition or carbonization of the coating and 
providing the most effective results when the coating is 
decomposed or carbonized by the heating stylus. 
The zinc chloride, zinc oxide, and acetone are preferably 

mixed in a suitable mill until a uniform mixture is formed, 
and the mixture is then milled for a sufficient length of 
time to reduce the size of the zinc oxide particles which 
were not reduced by the zinc chloride which, as above 
mentioned, enhances the action of these materials to aid 
the decomposition or carbonization of the coating. The 
milling time can vary depending upon the mode of milling 
and the particle size desired. Milling in a conventional 
ball mill for twenty-four hours would be sufficient. 
The copolymer of vinylidene chloride and acrylonitrile 

is then added to the mixture and the mixture is then 
stirred for about two hours at room temperature. The 
mixture is placed on the base sheet C to be coated as soon 
as possible after formation. The coating is applied in a 
manner to completely cover the surface of the material, 
filling all surface recesses and providing a smooth uniform 
coating in intimate contact with the surface, avoiding air 
bubbles. Applying the coating mixture to the base sheet 
is simplified because the coating mixture is smooth and 
uniform, free of lumps, and because of the nature of the 
solvents used which are easily absorbed by the base sheet 
C. The coating is then dried for an adequate length of 
time at temperatures under 200° F. The drying opera 
tion evaporates the acetone from the mixture and the 
coating is thus substantially free of acetone. 
The blank made, as above described, may be marked 

with any suitable heating stylus B. Preferably the heat 
ing stylus B is an electrode which applies an electrical 
potential to the surface of the blank A. As shown sche 
matically in FIG. 1, the aluminum strip 13 and stylus B 
are connected to a source of electrical energy and thus 
an electrical current is caused to flow through the blank 
A when the stylus B engages the heat sensitive coating 12. 
This current flow heats the coating 12 and causes it to de 
compose or carbonize in the area where the stylus engages 
the coating, which results in a clear, sharp mark on the 
blank. Other heating styluses, of course, could be used 
to provide i a mark which do not cause a current to flow 
through the blank A, but alternatively heat the coating 12. 
Such heating styluses could be used in the absence of any 
conductive materials in the blank A. 
The decomposing aids or reagents used in the preferred 

embodiment function when the coating is engaged by the 
heating stylus to aid in the thermal decomposition of the 

, coating 12. Moreover, if a zinc plate is used as the base 
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4 
material, it also aids in the decomposition of the coating 
and thus greatly enhances the marking of the blank. 

Preferably, as above noted, a combination of zinc chilo 
ride and zinc oxide are used as reagents. This combina 
tion gives the coating a white appearance which is whiter 
than would be achieved if zinc oxide were used alone. 
Since the copolymer of vinylidene chloride is clear in 
color, the zinc chloride and zinc oxide comprise a means 
providing a color to provide a contrast between a mark 
formed thereon and the coating, for without the zinc 
chloride or zinc oxide or some other means for providing 
a contrast, the coating would be clear and there would be 
little contrast to aid the visual observance of the mark on 
the blank. Thus a mark on the coating in such a situa 
tion would be difficult to discern, whereas a mark on the 
coating which includes a contrast between the mark and 
the coating is extremely clear, particularly when the coat 
ing has a white appearance, which highlights the mark 
formed by decomposition of the coating. It should be 
clear that by varying the amounts of zinc oxide, zinc . 
chloride and polyvinylidene chloride in the mixture, the 
contrast can be varied. 
As above noted, the reagents including zinc oxide and 

zinc chloride provide the desired contrast, however, this 
contrast may be provided by other additives, including 
pigments, or by the so-called “blush effect.” . As an 
alternative to the use of zinc oxide, other metal oxide 
pigments may be used, such as titanium dioxide and which 
when added to zinc chloride are dissolved thereby. Such 
metal oxide pigments will affect the decomposing action 
of the coating somewhat differently than the zinc oxide 
and to certain extents may be more desirable. For ex 
ample, the titanium dioxide when used greatly reduces 
the corrosive fumes which are created by the decomposi 
tion of the coating including zinc oxide. . 
The “blush effect,” of course, as is well known, pro 

vides a cloudy white appearance on the coating which 
results from the condensation of moisture out of the air 
into the film and the subsequent cooling of the film sur 
face. Normally, of course, this is undesirable but it can 
be utilized to provide the necessary contrast in the coating 
of the present invention. This “blush effect” can also be 
provided by the addition of a small amount of other 
solvent less volatile than acetone or the solvent used in 
the mixture that in turn has no affinity with it. 
While the above description has discussed the desir 

ability of using zinc chloride and zinc oxide as reagents, 
it should be understood, of course, that other decompos 
ing aids or reagents may be used, such as iron and copper 
base materials. Furthermore, rather than using zinc 
chloride along with zinc oxide, other zinc halides might 
be used including zinc iodide and/or zinc bromide as 
substituents for the zinc chloride. 
The coating material formed by the formula set forth 

in the above table has been decomposed in an oven at 
approximately 212 ° F. in one minute and at approxi 
mately 365 ° F. in one second. It should be readily ap 
parent, therefore, that a stylus would provide instant 
marking since a stylus would be capable of heating the 
coating to 212° F. instantly. These relatively low tem 
peratures permit the use of stylus or pen velocities in . 
excess of those in the prior art known to applicant, leav 
ing a markedly visible trace. Also, the coating decom 
poses before it melts and thus the coating does not melt 
and does not blur or smear the line formed by the heat 
ing stylus, and thus an extremely sharp and clear mark 
results. The fact that the temperature at which the 
coating is marked is relatively low results in the heat 
being limited to the area beneath the stylus. Moreover, 
since the pen velocity is relatively high, an even sharper 
and clearer mark results. Furthermore, there is no stick 
ing of the stylus or pen - to the coating creating a drag 
on the stylus. Also, at the relatively low temperatures 
the base to which the coating is applied will not burn. 
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Thus it can be seen that the vinylidene chloride coat 

ing when engaged by the stylus B is quickly decomposed 
and forms a smooth line in the area where the stylus 
engages the coating and permits the stylus to travel at 
a relatively high velocity. The line formed by the stylus 
is sharp and clear when contrasted with the relatively 
rough and jagged lines formed on prior art blanks. Also, 
since the vinylidene chloride coating is highly resistant 
to acids, moisture and abrasive action the blank A is 
of a more permanent nature and has a greater storage 
life than the prior art blanks. · 
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While the blank shown in the drawings is of a flat 
configuration it should be noted that the blank could be 
of any desired configuration to conform with the re 
quirements of the machine or apparatus which is being 
used to mark the blank. For example, a drum or similar 
configuration could be used. 
While the preferred embodiment of the present inven 

tion has been described in considerable detail herein 
above, it should be understood that certain changes and 
modifications thereof, may be made by those skilled in 
the art, and that the invention is not intended to be lim 
ited to the specific embodiments described, but is in 
tended to cover all changes coming within the scope of 
the appended claims. 

Having described my invention, I claim: 
1. A blank for receiving visual intelligence on selected 

areas comprising a base material having two planar sur 
face portions, one of said surface portions having a 
smooth uniform coating dried thereon and substantially 
covering all of said one surface portion and in intimate 
adhered contact with said one surface portion, said coat 
ing being a nonpowdery cohesive mass of material de 
composable by heating above 212° F. and comprising a 
copolymer of vinylidene chloride and acrylonitrile and 
zinc oxide and zinc chloride reagent materials which aid 
in the decomposition of said copolymer, with the pro 
portion by weight of the reagent material to the copoly 
mer being about 2% to 1 and the proportion by weight 
of zinc oxide to zinc chloride being about 4 to 1. 

2. A blank for receiving visual intelligence on selected 
areas comprising an electrical current conducting base 
material having two planar surface portions, one of said 
surface portions having a smooth uniform coating dried 
thereon and substantially covering said one surface por 
tion and in intimate adhered contact with said one sur 
face portion, said coating being a nonpowdery cohesive 
mass of material which decomposes and changes in color 
in the area where an electrical potential is applied there 
to and comprising a copolymer of vinylidene chloride 
and acrylonitrile and zinc oxide and zinc chloride re 
agent materials which aid in the decomposition of said 
copolymer, with the proportion by weight of the reagent 
material to the copolymer being about 24% to 1 and the 
proportion by weight of zinc oxide to zinc chloride being 
about 4 to 1. 

N 3. A blank for receiving visual intelligence on selected 
areas comprising a base material having two planar sur 
face portions, one of Said surface portions having a 
Smooth uniform coating dried thereon and substantially 
covering all of said one Surface portion and in intimate 
adhered contact with said one surface portion, said coating 
being a nonpowdery cohesive mass of material decompos 
able by heating above 212° F. and comprising a material 
Selected from the group comprising polyvinylidene chlo 
ride and a copolymer of vinylidene chloride and acryloni 
trile and zinc oxide and zinc chloride reagents which aid 
in the decomposition of said materal, with the propor 
ton by weight of the reagents to said material being 
within the ratio range of 5/4 to 5/1 and the proportion 
by weight of zinc oxide to zinc chloride being within 
the ratio range of 8/1 to 2/1. 

4. The blank receiving visual intelligence on selected 
areas as defined in claim 3 wherein said base material 
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6 
comprises an electrical current conducting material and 
said coating decomposes and changes in color in the 
area where an electrical potential is applied thereto. 

5. A blank for receiving visual intelligence on selected 
areas comprising a base material having two planar sur 
face portions, one of said surface portions having a smooth 
uniform coating dried thereon and substantially covering 
all of said one surface portion and in intimate adhered 
contact with said one surface portion, said coating being 
a nonpowdery cohesive mass of material decomposable 
by heating above 212 ° F. and comprising a material se 
lected from the group comprising polyvinylidene chloride 
and a copolymer of vinylidene chloride and acrylonitrile, 
zinc chloride reagent which aids in the decomposition of 
said material, and a metal oxide pigment which is dis 
solved when mixed with zinc chloride with the propor 
tion by weight of the reagent and pigment to said material 
being within the ratio range of 5/4 to 5/1 and the propor 
ion by weight of the pigment to the zinc chloride being 
within the ratio range of 8/1 to 2/1. 

6. A blank for receiving visual intelligence on selected 
areas comprising a base material having two planar sur 
face portions, one of said surface portions having a smooth 
uniform coating dried thereon and substantially covering 
all of said one surface portion and in intimate adhered 
contact with said one surface portion, said coating being a 
nonpowdery cohesive mass of material decomposable by 
heating above 212° F. and comprising a material selected 
from the group comprising polyvinylidene chloride and a 
copolymer of vinylidene chloride and acrylonitrile, zinc 
chloride reagent which aids in the decomposition of said 
material, and titanium dioxide with the proportion by 
weight of the zinc chloride and titanium dioxide to said 
material being within the ratio range of 5/4 to 5/1 and the 
proportion by weight of the titanium dioxide to the zinc 
chloride being within the ratio range of 8/1 to 2/1. 

7. A blank for receiving visual intelligence on selected 
areas comprising a base material having two planar sur 
face portions, one of said surface portions having a smooth 
uniform coating dried thereon and substantially covering 
all of said one surface portion and in intimate adhered 
contact with said one surface portion, said coating being 
a nonpowdery cohesive mass of material decomposable by 
heating above 212° F. and comprising a material selected 
from the group comprising polyvinylidene chloride and a 
copolymer of vinylidene chloride and acrylonitrile and 
zinc oxide and a zinc halide as reagents which aid in the 
decomposition of said material, with the proportiön by 
weight of the reagents to said material being within the 
ratio range of 5/4 to 5/1 and the proportion by weight 
of zinc oxide to zinc halide being within the ratio range 
of 8/1 to 2/1. 

8. A blank for receiving visual intelligence on selected 
areas comprising a base material having two planar sur 
face portions, one of said surface portions having a smooth 
uniform coating dried thereon and substantially covering 
all of said one surface portion and in intimate adhered 
contact with said one surface portion, said coating being 
a nonpowdery cohesive mass - of material decomposable 
by heating above 212º F. and comprising a material se 
lected from the group comprising polyvinylidene chloride 
and a copolymer of vinylidene chloride and acrylonitrile, 
a halide of metal selected from the group comprising zinc, 
iron and copper which aids in the decomposition of said 
material and a metal oxide pigment which is dissolved 
when mixed with the metal halide. 
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