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l 
This invention relates to improvements in 

pressure-sensitive record material. This appli 
cation is a division of the pending application of 
Barrett H. Green, Serial No. 784,938, ?led No 
veml er 8, 19*‘:7, for Pressure-sensitive record 
material. 
The principal object of this invention is to pro 

vide a pressure-sensitive record material on 
which a mark of distinctive color may be pro 
duced by the mere application of localized pres 
sure and which is not subject to the disadvan 
tages inherent in the pressure~sensitive record 
material disclosed in United States Letters 
Patent No. 2,299,693, patented October 20, 1942, 
on the application ?led by Barrett K. Green on 
February 23, 1940. That patent discloses a pres’ 
sure-“sensitive record material including the com 
bina .on of an insulating medium, a rupturable 
solid materiel such as gum dammar, having in 
cluded therein interspersed droplets of a plu 
rality of liquid reagents, which are chemically 
reactive to produce a distinctive color in the 
record material at the points of application. of 
localized pressure thereto, such pressure ruptur 
ing the insulating medium to permit chemical re 
action between the two liquid reagents. The two 
reagents disclosed in this patent are gallic acid 
and ferric ammonium sulphate, each dissolved 
in glycerine. These reagents are ionized by the 
glycel'ine, which constitutes an ionizing medium, 
and the chemical reaction proceeds by inter 
change of ions when the two solutions are allowed 
to upon the rupture of the insulating me~ 
dium. ‘The reaction disclosed in that patent de— 
pends upon the presence of the reagents in an 
ionizing medium. However, any available ioniz' 
ing medium is hygroscopic, with the result that 
the record material made in accordance with this 
patent is sensitive to an excess of moisture, and 
conditions of high humidity may cause the in 
sulating medium to cease to be effective, with 
the result that the chemical reaction takes place 
without any application of localized pressure, 
and the record material is stained and discolored, 
so that it ceases to be useful. 
As stated above, the principal object of the pres 

ent invention is to provide a pressure-sensitive 
record material that is not subject to the defects 
and disadvantages of that disclosed in Patent No. 
2,299,693, as indicated above. 
Another object of the present invention is to 

provide a record material upon which a mark of 
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2 
distinctive color may be produced, at the points of 
application of local.‘ zed pressure thereto, by such 
mere application of localized pressure, and which 
will not become discolored or stained due to the 
effect of light, atmospheric conditions, or aging. 
In short, it is the object of this invention to 

provide a pressure-sensitive record material in 
which the mark of distinctive color will be pro 
duced only at the points of application of local 
ized pressure, and at no other points, and under 
no other conditions. 
Another object of this invention is to provide a 

pressure-sensitive record material in which the 
mark of distinctive color is produced by the chem 
ical reaction of color-forming reactants, in the 
absence of any liquid ionizing medium therefor. 
A further object of this invention is to provide 

a pressure-sensitive record material in which a 
mark of distinctive color is produced by a reac» 
tion between solid particles of color-forming re 
actants. 
Further objects, and objects relating to details 

and economies of production, will de?nitely ap 
pear from the detailed description to follow. 
The objects of this invention have been attained 
by the several embodiments thereof described in 
detail in the following speci?cation. This inven 
tion is clearly de?ned and pointed out in the 
appended claims. 
In general, the present invention contemplates 

a pressure-sensitive record material comprising, 
in combination, a plurality of adsorption color 
forming reactants, such reactants being so se 
lected that they react, in the absence of a liquid 
ionizing medium for the reactants, to form a dis 
tinctive color when brought into adsorption con 
tact with each other, and a solid insulating 
medium insulating said reactants from color 
forming reaction contact with each other. Upon 
application of localized pressure to the record 
material, as by drawing a stylus across it, the in 
sulating medium is ruptured at points of applica 
tion of said localized pressure, and such rupture 
permits color-forming reaction contact between 
the reactants at such points, in the absence of 
any liquid ionizing medium for said reactants. 
The result is that a mark of distinctive color is 
produced by the mere application of localized 
pressure. 
The color forming reaction employed is of the, 

so-called, adsorption type in which an inorganic 
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material causes a color change in an organic ma 
terial when in adsorption contact with it. 
Of the reactant materials employed the organic 

material is an electron donor aromatic compound 
having a double bond system which is convertible 
to a more highly polarized conjugated form upon 
taking part in an electron acceptor-donor solid 
surface chemical reaction, giving it a distinctive 
color, and'the inorganic material is a material 
which is an acid relative to the organic ma 
terial so as to be an electron acceptor whenpin 
adsorption contact therewith. Both materials 
are in ?ne particle form inorder to furnish a 
large reactant surface area per unit area of the 
record material which enhances thedepth of 
color per unit area of the record material. 
In this invention, both of the color-forming 

reactants, as well as the insulating medium, are 
in the solid state, and the color-forming reaction 
takes place upon mere contact of solid particles 
of the reactants. A pressure-sensitive record ma 
terial may be provided in which the solid par 
ticles of a‘ plurality of'color-forming reactants 
‘are dispersed in a solid insulating medium, which 
insulates the particles from color-forming reac 
tion contact with each other. The rupture of 
this solid insulating medium by the application 
of I localized pressure permits the solid particles 
vof color-forming reactants to react with'each 
other, at the points of application of such 
pressure, to produce the mark of distinctive 
color. According to one form of this invention, 
‘solid particles of one‘of the color-forming re 
actants are carried by and dispersed in a solid 
insulating medium, to ‘which a coating of solid 
particles of another color-forming reactant is 
applied. vIn this case, the application of localized 
pressure ruptures the solid insulating medium at 
the points of application of such pressure and 
'brings about color-forming reaction contact be 
tween the solid particles of color-forming re 
actants at such points, thus producing the mark 
of distinctive color. Preferably, this pressure 
sensitive record material includes a base web, 
such as a ?brous web of paper or the like, to 
which the coating of solid insulating medium 
andthe color-forming reactants is applied. 

Since it is difficult to show precisely the spatial 
"relationship between the solid particles of color 
.forming reactants, the solid insulating medium, 
and the base web, it is preferred not to attempt to 
illustrate any embodiment of this invention by 
drawings. 
vIn the following examples, there will be de 

scribed embodiments of this invention, by means 
of which the objects of the invention have been 
successfully attained. 

[This invention comprises a base web of paper 
or, the like having applied thereto a coating in 
icluding' casein or methyl cellulose as the solid 
insulating medium and solid particles of two 
color-forming reactants; namely, kaolin and the 
compound 3,3 bis(p-dimethylaminophenyl) 
phthalide, also known as “malachite green 
lactone,” having the structure. 
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4 
This record material is normally white or light 

in color, and, upon application of localized pres 
sure thereto, as by drawing a stylus thereover, a 
mark of dark blue-green color is produced at the 
points or" application of such pressure. The solid 
insulating medium in this record material serves 
to insulate the solid particles of kaolin and 
“malachite green lactone” from color-forming 
reaction contact with each other, and this in 
sulating medium is ruptured, at the points of ap 
plication of localized pressure, to permit such 
‘color-forming reaction contact, resulting in the 
mark of distinctive color. This pressure-sensi— 
tive record material is not affected substantially 
by atmospheric moisture and remains stable over 
long periods of time. 
Organic ?lm-forming hydrophilic colloid sub 

stances such as gelatin, methyl cellulose, starch, 
polyvinyl alcohol, and animal glue are represen 
tative ' materials that may be substituted for 
casein as the solid insulating medium. Attapul 
gite (Attapulgus clay),ipyrophyllite, talc, bento 
nite, halloysite, calcium sulphate, magnesium tri 
silicate, zinc sulphide, and calcium ?uoride are 
inorganic materials any one of which may be 
substituted for the kaolin as one of the color 
forming reactants. When any of these materials 
are substituted for the kaolin, the resulting rec 
0rd material will be white or light in color, and 
a dark blue-green mark will appear thereon as 
the result of the'application of localized pressure. 
The coating should be from .0005 to .001 of an 
inch in thickness and the particle sizeof the 
color reactants should be of the order of ‘10 
microns in diameter, or smaller. 
The pressure-sensitive record material de 

scribed above has been made, in one instance, by 
the following methods: A slurry of kaolin and 
water was prepared including ?fty parts by weight 

I‘ of kaolin to ?fty parts by weight of water, and a 
minor proportion of a suitable dispersing agent, 
such as sodium metaphosphate, was added to fa 
cilitate the dispersion of the particles of the kao 
lin through the slurry and to reduce its viscosity. 
A 20% by weight solution of casein in water was 
formed by, ?rst, dispersing the casein in cold 
water by stirring for ' ?fteen minutes at room 
temperature'and, then, heating up to 60 degrees 
centigrade. Five parts of a 28% ammonium hy 
droxide solution were then added to the hot casein 
solution, which was stirred for about ?fteen min 
utes and allowed to cool to room temperature. 
The kaolin slurry‘and the alkaline casein solution 
were then thoroughly mixed in the ratio by weight 
of kaolin to casein of 10 to l, and blended, and 
it was found desirable to add a small percentage 
of tributyl phosphate in alcohol, or other anti 
foamlng agent, at this stage. This mixture of 
the kaolin slurry and the casein solution-was then 
applied as a coating to the paper and dried there 
on, and the record material was then calendered 
or treated in any desired way to give the proper 
surface ?nish. A solution in toluene of about 3% 
by weight-of “malachite green lactone” was then 
applied to the coatedside'oi the paper. The ex 
cess of this solution was removed and the treated 
paper dried to evaporate the toluene, after'which 
it was ready for use. 
The pressure-sensitive record material de 

scribed above, having methyl -- cellulose as the 
solid insulating medium and kaolin and‘ “mala 
chite green lactone” as the color-formingreact 

' ‘ants, was successfully made by the following 
method: A solution was prepared-by dissolving 

75 about 5 parts by weight of methyl cellulose in 
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about 50 parts by weight of water, which solution 
was divided into two equal parts. To one portion 
of this methy1 cellulose solution, the slurry of 
kaolin and water prepared as described above was 
added, in the ratio by weight of kaolin to methyl 
cellulose of 40 to 1, and thoroughly mixed. The 
other portion of the methyl cellulose solution was 
rendered alkaline by the addition of ammonium 
hydroxide solution, to an extent su?iicient to pre 
cipitate the “malachite green lactone” from the 
acid solution thereof mixed with this portion. 
6 grams of "malachite green lactone” .were dis 
solved in 50 cc. of 3.7% hydrochloric acid solution, 
and this acid solution was mixed with the ammo 
niacal portion of the methyl cellulose solution, in 
such propwtfons that the ratio by weight of kao 
lin to “malachite green lactone” in the coating 
will be about 100 to 3, the mixture being neutral or 
slightly alkaline, so that the “malachite green 
lactone” is precipitated therein. The two por 
tions of the methyl cellulose solution were then 
thoroughly mixed and applied as a coating to the 
paper, which coating was dried in the usual 
manner. 
The methods and processes of making pressure 

Sensitive record material disclosed herein are not 
claimed in this application but are disclosed and 
claimed in the pending application of Barrett K. 
Green, Serial No. 784,939, ?led November 8, 1947, 
for Process for making pressure-sensitive record 
material, and in the division thereof, Serial No. 
63,211, ?led December 2, 1948, 

It is understood that the pressure-sensitive 
record material described herein is susceptible of 
considerable variation without departing from 
the spirit of the invention. 
What is claimed is: 
1. Pressure-sensitive record material including 

the combination of a supporting member, a plu 
rality of adsorption color-forming reactants in 
the solid state, so selected as to react in the ab 
sence of a liquid ionizing medium for the react 
ants to form a distinctive color when brought 
into contact with each other, disposed in proxim 
ity to each other, at least one of the reactants 
being an inorganic compound and at least an 
other of the reactants being an organic com 
pound adsorbable one on the other, and a solid 
insulating medium, derived from an organic hy 
drophilic ?lm-forming colloid material, insulat 
ing said reactants from color-forming reaction 
contact with each other, the application of lo 
calized pressure to the record material rupturing 
said insulating medium at the points of applica 
tion of such pressure to permit color-forming re 
action contact between the reactants at such 
points, whereby a mark of distinctive color is pro 
duced by mere application of localized pressure, 
one of said color-forming reactants being the or 
ganic compound 3,3 bis(p-dimethylaminophenyl) 
phthalide, having the structure 

and the inorganic reactant being in fine particle 
form providing a large adsorbent surface area 
and which is an acid relative to‘the organic com 
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6 
pound so as to be an electron acceptor when in 
adsorption contact with said organic compound. 

2. The record material of claim 1 in which the 
inorganic color-forming reactant is kaolin. 

3. The record material of claim 2 in which the 
solid insulating medium is casein. 

4. Pressure-sensitive record material including 
the combination of a supporting member, solid 
particles of a plurality of adsorption color-form 
ing reactants disposed in contiguity to each other, 
at least one of said reactants being an inorganic 
compound and at least another of said reactants 
being an organic compound one adsorbable on 
the other, and a solid insulating medium, derived 
from an organic hydrophilic ?lm-forming col 
loid material, insulating said solid reactant par 
ticles from color-forming reaction contact with 
each other, said reactants being 50 selected as to 
react to form a distinctive color when particles of 
each are brought into contact, the application of 
localized pressure to the record material ruptur-r 
ing said insulating medium at the points of ap— 
plication of such pressure to permit color-form-> 
ing reaction contact of the solid reactant parti 
cles at such points, whereby a mark of distinctive 
color is produced by mere application of localized 
pressure, one of said color-forming reactants be 
ing the organic 3,3 bis(p-dimethylaminophenyl) 
phthalide, having the structure 

and the inorganic reactant being in ?ne particle 
form to provide a large adsorbent surface area 
and which is an acid relative to the inorganic 
compound so as to be an electron acceptor when 
in adsorption contact with said organic com 
pound. 

5. The record material of claim 4 in which the 
inorganic color-forming reactant is kaolin. 

6. The record material of claim 5 in which the 
solid insulating medium is casein. 

'I. Pressure-sensitive record material including 
the combination of a supporting member, a solid 
insulating medium derived from an organic hy 
drophilic film-forming colloid material, solid par 
ticles of a ?rst color-forming reactant dispersed 
therein and solid particles of a second color-form 
ing reactant deposited thereon, said solid insulat 
ing medium insulating said solid reactant par 
ticles from color-forming reaction contact with 
each other, said reactants being so selected‘ as 
to react, in the solid state, to form a distinctive 
color when brought into adsorption contact with 
each other, one of said color reactants being an 
inorganic compound and the other of said color 
reactants being an organic compound one ad 
sorbable on the other, the application of lo 
calized pressure to the record material rupturing 
said insulating medium at the points of applica 
tion of such pressure to permit color-forming re 
action adsorption contact of the solid reactant 
particles at such points, whereby a mark of dis 
tinctive color is produced by mere application of 
localized pressure, and said second color-forming 

75 reactant being the organic compound 3,3 bis(p 
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rdimethyianiinophenyi) ‘phthalide, having the 
‘structure 

OLD 
thel ?rst reactant being the inorganic compound 
in ?ne p'article'form to provide a'large adsorbent 
‘surfacelarea and which is an acid relative t‘o-the 
organiccompoundso as to be an-electron'acceptor 
‘when 1‘in adsorption contact with the organic 
compound. 

8;-'»I‘he record material- of claim '7 in which‘?the 
?rst ‘color-forming reactant is ‘kaolin. v 

9.' The record. material of claim 8 in which‘ 
'solid insulating medium is casein. 

10. Pressure-sensitive record material includ 
ing the combination of a support member, a solid 
insulating medium, derived from an organic hy- ' 
drophilic ?lm-forming colloid material, and solid 
particles of a plurality of adsorption color-form 
ing-reactants interspersed in said solid medium 
and insulated thereby from color-forming reac 
tion contact with each other, at least one of said . 
reactants being aninorganic compound and at 
least another of said reactants being an organic 
compound, one adsorbable on the other and said 
reactants having the property of reacting on ad 
sorption contact to form a distinctive color when 
particles of each are brought into contact, the 
application of localized pressure to the record ma 
terial rupturing said insulating medium at the 
points of application of pressure to permit color 
forming reaction contact of the solid reactant 
particles at such points, whereby a mark of dis 
tinctive color is produced by mere application of 

“localized pressure, one of said color-forming re 
actants being .the organic compound 3,3 bis(,p 

phthalide, having the dimethylaminophenyl) 
, structure, 

4 and the-inorganic reactant being in line particle 
form to provide a large adsorbent surface area 
and which is an-acid relative to the organic-com 
pound so :as to. bean electron acceptor when in 
adsorption contact with the-organic compound. 
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I1. The .record'materialof claim 10 in ‘which 

the inorganic one of the color-forming reactants 
1S kaolin. 

12. The record'material of claim 11 in which 
the‘ solid insulating medium is methyl cellulose. 

v13. Pressure-sensitive record material includ 
ing the combination of a base web and a coating 
thereon, said coating including a plurality of ad 
sorption color-forming reactants in the ‘solid 
state, so‘ selected as to react in the absence of an 
ionizing medium to form a distinctive color when 
brought into contact with each other, and dis 
posed in proximity to each other, at least ‘one-of 
said reactants being an inorganic compound and 
at least another of said reactants being an or 
ganic compound one adsorbable on the other, and 
aisolid insulating medium, derived‘ from‘ an or; 
ganic, hydrophilic ?lm-forming colloid material, 
insulating said reactants from color-forming ad 
sorption reaction contact with each other, the ap 
plication of localized pressure to the record mate 
rial rupturing said insulating medium at the 
points of application of such pressure to permit 
color-forming reaction contact between the react 
ants at such points, whereby a mark of distinc 
tive color is produced by mere application of lo 
calized pressure, one of I said color-forming re 
actants being the organic compound 3,3 bis(p 
dimethylaminophenyl) phthalide, having the 

39 structure 
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and the inorganic reactant being in line particle 
form to provide a large adsorbent surface area 
and which is‘ an acid relative to the organic com 
pound so as to be an electron acceptor when in 
adsorption contact with the organic compound. 

14. The'record material vof claim ‘13 in which 
the inorganic color-formingreactant is kaolin. 

15. The record material of claim 14 in'which 
_ the solid insulating medium is casein. 

BARRETT K. GREEN. 
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