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ABSTRACT OF THE DISCLOSURE 
There is provided by this invention an improved heat 

sensitive record material wherein such material, com 
prises: (1) a base sheet such as paper; (2) a coating of 
finely dispersed acidic particles such as a di-phenol, finely 
dispersed colorless chromogenic particles such as a benzo 
indolinospiropyran derivative which give color when in 
liquid contact with an acidic material, and a film-forming 
polymeric material such as polyvinyl alcohol to act as a 
matrix for the two color-forming reactants; and Op 
tionally; (3) a protective overcoat such as a film of poly 
vinyl alcohol which may also have sodium carboxy methyl 
cellulose present in it to give a proper viscosity to the 
coating slurry for ease in machine application; is made 
resistant to pick-off of the record sheet surface and freeze 
sticking of the record sheet to the printing head when the 
record material is used in conjunction with a rapidly 
heated and cooled printing head, particularly one of the 
planographic class. The improvement consists of pro 
viding the heat-sensitive record material with a lubricat 
ing overcoat comprising a film of hydrophilic, polymeric 
material, such as polyvinyl alcohol (with or without added 
sodium carboxy methyl cellulose), having dispersed 
therein to the extent of about 2% fine particles of a 
lubricating or nontacky wax, melting about 140 C.; op 
tionally a primer coat of the same composition; and 
finally as a further option an added dispersion of calcium 
stearate in the coating or layer which bears the color 
forming coreactants. 

-lanesaw assessm 

This invention relates to heat-sensitive coated record 
material that will not pick-off onto hot type surfaces. 

Heat-sensitive record materials of the type shown in 
an application for Letters Patent of the United States, 
Ser. No. 366,524, filed by Henry H. Baum on May 11, 
1964, owe their heat-sensitive characteristics to a thermo 
plastic film coating which contains in it heat-responsive 
chemically reactive color-producing material in dispersed 
solid particulate form. The flowing together of these ma 
terials under conditions of the coating's being subjected 
to a printing contact with hot type causes coloration of 
the film coating at the typed points. 
As long as the applied type is hot as it is withdrawn 

from contact with the record material and does not pick 
up the melted material, all is well, and there is no pick 
of problem to spoil the print or dirty the type face. How 
ever, there have been developed planographic Surface 
printing plates or surfaces that have heatable matrices 
flush with the plano-surface, which matrices are selec 
tively operable by flash heating to print the selected 
symbol. These symbols, for example, may be made up 
of selected elements of a “Solomon's Seal” type of matrix, 
which elements are, individually for an instant, rendered 
very hot (250 degrees centigrade) and suddenly cooled 
by heat conduction into a heat sink to make them ready 
for printing another selected symbol, the record material 
being advanced or moved across the printing plate be 
tween symbol-printing operations to form a contextual 
data message. The heating and sudden cooling of the type 
face may freeze the melted film to the printer plate, re 
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2 
sulting in rupture of the film coating or its supporting sub 
strate of paper or paper-like material and, in addition, 
fouling the printing head. A printer head of the planar 
matrix type is disclosed in United States Patent No. 
3,161,457, which issued on the application of Hans 
Schroeder et al. on Dec. 15, 1964. 
A preferred embodiment of a pair of heat-sensitive 

reactants selected from among those appearing in the 
Baum disclosure, and as used in a coating system for the 
purpose of providing the anti-pick record material of this 
invention, is the pair comprising, as the color reactants, 
(a) the chromogenic material 

H3C CE 

CE3 OCH3 

which is 6'-chloro, 8-methoxy-benzoindolino-pyrylo 
spiran (contacted to “6”-Cl, 8'-OCH BIPS' for con 
venience), and (b) the acidic material-a bis-phenol 
specifically 4,4'-isopropylidenediphenol, having the struc 
ture 

CH3 

(H, 
and having a melting point of 156 degrees centigrade. 
This acidic material will be called “Bisphenol A,” as it is 
commonly sold under that designation. 
These reactants may be dispersed as solid fine particles 

in a water solution of a suitable grade if polyvinyl alcohol 
and water-wettable calcium stearate, and the dispersion 
may be applied to and subsequently dried on a prepared 
paper sheet to produce a heat-sensitive coating which 
responds by blue coloration to hot type pressed there 
against. This coated sheet has the infirmity, however, of 
sticking to or picking-off onto a planographic type sur 
face having rapidly heating and cooling configurations 
adjacent to constantly cool areas (room temperature) 
across which the sheet is passed step by step. The damage 
to the record is more apparent with finer printing than 
with larger printing, as would be obvious, so the inven 
tion is mainly directed to a pressing problem with fine 
printing species of planar printing heads. The printing 
head itself, by picking up the coating, is likewise subject 
to fouling and consequently is rendered incapable of 
giving a sharp print. 

It has been found that, by confining the heat-sensitive 
film coating between an under layer of sheet-supported 
film material of polyvinyl alcohol, sodium carboxymethyl 
cellulose (CMC), and "Acra Wax C,” and an overlayer 
or top coating of the same material, and by providing the 
So-Sandwiched color-producing film coating with calcium 
sterate particles, the sticking, or picking-off, of the mate 
rial onto the planar printing element is prevented, and 
the sharp print property is preserved. 

“Acra Wax C' is a reaction product of hydrogenated 
castor oil and ethanolamine, is insoluble in boiling water, 
and has a melting point of 140 to 143 degrees centigrade, 
a flash point of 285 degrees centigrade (open cup), and 
a specific gravity of 0.97 at 25 degrees centigrade. It may 
be purchased as a fine powder under the quoted brand 
name from Glyco Chemicals, Inc., 417 Fifth Avenue, 
New York, N.Y., United States of America. Although 
"Acra Wax C' has been specified as preferred, any 
similar anti-blocking wax or nontacky wax in powdered 
form and insoluble in water may be used and will be 
specified in the claims as "nontacky wax'. 
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The calcium stearate used is of fine powder particle 
size and has water-wettable characteristics to permit of 
its dispersion in a water solution of polyvinyl alcohol. A 
suitable material is the "Disperso' grade of Witco Chemi 
cal Company, Inc., 122 East Forty-Second Street, New 
York, N.Y., United States of America, but the controlling 
factor in its selection, from whatever source it is ob 
tained, is that of its dispersibility in water, so the preferred 
embodiment will be specified as "water-dispersible calcium 
stearate powder.' 
The polyvinyl alcohol preferred for the substrate coat 

ing (or primer) is a medium-viscosity grade of 99% hy 
drolysis, and this grade also is used for the overcoating, 
while one of 98% hydrolysis is used for the middle layer, 
containing the calcium stearate and the dispersed mix 
ture of color reactants. Water solutions of the specified 
polyvinyl alcohols gel at room temperature (20 to 25 
degrees centigrade). Polyvinyl alcohols of this type can 
be purchased as "Elvanol' brand from E. I. DuPont de 
Nemours and Company, Inc., of Wilmington, Del., United 
States of America, their grade 71-30 being of 99% hy 
drolysis and their grade 71-24 being of 98% hydrolysis. 
The medium-viscosity range of these materials lies be 
tween 23 and 32 centipoises in a 4% water solution at 
20 degrees centigrade as determined by the Hoeppler 
falling-ball method. 
The primer and the top coating composition contain 

Sodium carboxy methyl cellulose, with enough sodium car 
boxymethyl groups to make it water-soluble. This kind 
of material and the process of making it are set out in the 
pamphlet "Hercules Cellulose Gum Properties and Uses,” 
printed and copyrighted in 1960 by Hercules Powder Com 
pany, Wilmington, Del., United States of America. It lends 
a coating viscosity property to the coating composition as 
a whole, but, as it is not an essential in the color- or 
mark-forming property of the record material, equivalents 
acting with the same physical properties may be sub 
stituted therefor. 

Other waxes, other metal stearates, and heat-meltable 
gels of other water-soluble polymers having character 
istics similar to those of the preferred materials may be 
substituted because these materials are used for their 
physical characteristics of antitackiness, temperature 
melting, film-forming characteristics, and general aptitude 
for forming a compatible reaction environment for the 
color reactants. 

EXAMPLE I 

In this, the preferred, embodiment, the substrate is 
bond paper of 13 pounds weight per ream of 500 sheets 
17 by 22 inches having a medium calendered surface. 
The primer coating for it when dried is one pound per 

specified ream, and the wet composition is as follows: 
Percent solids 

Polyvinyl alcohol (99%--hydrolyzed) ------------ 73 
Sodium carboxymethyl cellulose (water-soluble) ---- 25 
"Acra Wax C” -------------------------------- 2 
Water, to make a suitable coating dispersion. 
The color-reactant-containing middle coating of 3.25 

pounds per specified ream is as follows: 
Percent solids 

6'-Cl, 8'-OCH3 “BIPS' ------------------------ 15 
Polyvinyl alcohol (98% hydrolyzed) ------------ 5 
"Bisphenol A ------------------------------- 65 
Calcium stearate water-wettable ----------------- 5 
The "BIPS' type of compound may color slightly pre 
maturely on aging, and this may be prevented by adding 
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to the composition of the coating several percent of the 
compound 2,4-bis-acetoamido ethane. As a practical mat 
ter in making a water solution-dispersion of the solids, a 
nominal amount of defoaming and dispersing agents may 
be used. 
The top coating is 1.75 pounds per specified ream (dry) 

of the same composition used for the primer coating. 
The essential feature of the invention is the use of 

powdered nontacky wax in the primer coating and the top 
coating, and a small percentage of a metal stearate in the 
middle coating, which contains the color-reactant com 
ponents, the latter not being restricted to the patricular 
"BIPS' or to the acid phenolic material noted in the pre 
ferred example but being applicable, for example, where 
the reactant systems may be selected from among the 
many disclosed in the Baum United States patent applica 
tion to which reference has been made. Another pair 
of color reactants useful and representing another type 
of chromogenic material is crystal violet lactone and "Bis 
phenol A.” 
The practitioner of this invention may use the solid 

powdered nontacky-when-melted wax in any record mate 
rial coating meant to be melted to cause the bringing to 
gether of the color reactants and otherwise having a com 
position tending to be picked-off by hot type members as 
they are cooled. 

EXAMPLE II 

This is the same as Example I except that the primer 
coating is omitted. The heat-sensitive record material of 
this example performs satisfactorily, but it is not as com 
pletely free of film-coating rupture when in contact with 
the printing head as the material of Example I which 
has been designated the preferred embodiment. 

I claim: 
1. In a record material including a base sheet having 

a coating of heat-meltable hydrophilic film-forming mate 
rial having dispersed in the coating powdered chromogenic 
material of substantially colorless state and particles of 
heat-meltable acid phenol compound which when in liquid 
contact with the chromogenic material reacts therewith 
to form color, the improvement of also including an over 
coating of polymeric film-forming material of hydrophilic 
characteristics having dispersed therein to the extent of 
about 2 percent particles of a wax nonblocking when 
melted, said polymeric film-forming material consisting 
of about three parts of polyvinyl alcohol and about one 
part of Water-soluble sodium carboxy methyl cellulose. 
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