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This invention relates to- coated products end
the manufacture thereof.

It is a purpose of this invention to pI‘OVlde a

coating for paper or other article, which coating

is sensitive to moisture, namely, has the capacity
to reveal by development of color change appli-
cation of moisture thereto. It is a further pur-
pose of this invention to provide a coating of

the character aforesaid wherein the developed
color change persists after the moisture that ef-

fects the color cha.nge ha,s v’eporeted frbm the
coating., | .
The present mventlon is of particular value in
affording a unique type of paper that is sensitive
to the application of moisture. |
bodying the present invention is highly effective
in preventing the transmission of messages writ-
ten on paper with so-called “invisible” or “sym-
pathetic” ink materials, namely, inks in the form
of aqueous solution that, when applied to paper,
have little or no visibility, but which, by suitable
treatment such as application of heat, exposure to
suitable chemical reagents, etc., developed suf-
ficient color to permit visual detection of the
writing or other legend inscribed thereon, Tea,
milk, and lemon juice, for example, are reedlly

available for use as “invisible” ink in the man-

ner referred to. The transmlssmn of nermelly

non-detectable messages, can readily be accom-

plished using ordinary writing paper or other
paper. However, if the paper of the preeent in-
vention is utilized for any such purpose, the paper

develops a pronounced color wherever the “invis-

ible” ink is applied, so that the message intended
to be non-discernible becomes most a.ppa.rent

Moreover, the developed eoler persmts even after

the “invisible” ink dries out so that a permanent
kuel record of the mscrlbed legend is made,

The sefety-paper of this invention is also of
utility in revealing attempted alterations of ink

legends inscribed thereon by the employment of

a chemical ink eradicator such as a chlorine
bleach solution or a potassium permengenate SO~

lution. Heretofore chemicals have been incor-
porated in sefety paper which chemicals, when

subjected to a bleach, for example, develop a
stain, e. g., brown, due to the action of the chlo-

rine bleach. Such materials, being sensitive to

only certain particular types of chemlcel reaction,
have limited utility, however in evidencing use

17 Cla,lms.

Thus paper em-
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| chemleels heretefore 1ncorporeted
10 | |

of different types of chemical ink eradicators.
By way of contrast, the safety-paper of this in-
vention is sensitive merely to the moisture in
chemical ink eradicators and for this reason it
is immaterial whether one type of ink eradicator
or another is applied, and it is ohvious that a
wider field of protection is available than is pos-
sible with one of the chemically reactwe safety
sefety-
Daper.

“Another possﬂale use of the mmsture-senmtwe
paper of this invention is in the taking of finger-
prints qulekly and without messiness. If the fin-
gers are moistened, even only slightly, the mois-
ture on the fingers will cause color to develop on
the paper in the distinguishing fingerprint pat-

‘terns and the fingerprints will remain perma-
" nently upon the paper.

The developed color of

- the dyestuff does not come off on the fingers and
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the operation can be carried out without the

messiness usually incident to taking ﬁngerprmts
and also much more rapidly. -

While the coating of this invention is of par-
ticular value as applied to paper, it is apparent
that it will exhibit its unique properties when
carried by the surface of any other articles re-
gardless of the metenel used, e. g, cardboerd
cloth, wood, metal, etc.

In order to afford an understanding of the
practice of this invention, the invention is de-—
scribed hereinbelow in connection with a pre-
ferred illustrative embodiment. According to this
embodiment, there is applied to paper (or other
article) a dyestuff that has been substantially
decolorized by means of an alkaline earth hy-
droxide but that, after application in a decolor-
ized condition as a coating, has the property of
having its color restored upon moistening the
coating. Preferably, the decolorized dyestuff is

applied to the paper in admixture with a conven-

tional paper coating composition containing a
finely-divided solid water-insoluble filler and a

- binder for the filler which binds the filler to the
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paper as 2 coherent coating suitable for the
writing or prmtmg of legends or other mdlcle
thereon. |

A preferred typicel dye for use according to this
invention is sodium salt of dibenzyldiethyldi-
aminotriphenylcarbinol disulphonic acid anhy-
dride (Cs1H3sN20s52Na) (Color Index No. 666 of
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the Color Index of the Society of Dyers and Col-
ourists). This dyve is normally of a pronounced
greenn color and is commonly designated as Acid
Green LX, However, it may be decolorized by
mixing therewith in an equeous medium an alka-
line-earth hydroxide, preferably calcium hy-
droxide or slaked lime. However, other alkaline-
earth hydoxides may be used such as barium,
strontium and magnesium hydoxides. The ex-
tent of the decolorization depends upon the
amount of the calcium hydroxide mixed with the
dyve. Ordinarily, however, in the case of calcium
hydroxide, the ratio by dry weight of the hydrated

lime to the dvestuff will range from about 1 to 1

at the one extreme to about b to 1 at the other
extreme. Where substantially complete decol-
orization of the dyestuff is desired, at least about
2 parts by dry weight of the calcium hydroxide
to about 1 parts by dry weight of the dyestuff is
employed. The composition above described can

be applied to any desired carrying body such as

paper, cardboard, cloth, metal, etc., and when
spread as a coating and dried, the resulting coat-

ing will lack the normal color characteristics of

the dyestuff. Thus, if the composition is applied
as a coating to ordinary white paper, the coat-
ing will dry out white or with & slight greenish-
gray tint. However, after the coating has been
applied and dried, it is sensitive to moisture, for
wherever moisture is applied, the pronounced
green color of the dyestuff will be developed and
evidence very prominently any area that has been
moistened.

Of course, a dried coating consisting merely- of
dyestuff and calcium hydroxide would chalk off,
and it is readily understood the efating can be

caused to adhere to the coated surface by use

of a suitable binder which may be any conven-
tional binder such as casein, glue, starch, or the
like. Moreover, in order to better carry the de-
colorized dyestuif in a substantial coating, i is
preferable as aferesaid to incorporate with the
binder, decolorized dyestuff, and caleium hy-
droxide (or the equivalent) a finely-divided solid
water-insoluble filler material which may be, for
example, any of the fillers commonly used in
coatings for paper such as clay, calcium car-
bonate, etc.

In any speeific case for determlmng the
amounts of dyestuff and allkaline earth hydroxide
for use in the coating composition, one can first
determine the amount of dyvestuff that is adapt-
ed to afford the color intensity desired for the
coating composition when the color of the dye-

stuff is developed, and then employ an amount

of alkaline earth hydroxide that brings about the
desired degree of decolorization of the dyesfuff.
There 1s no sharply defined upper limit as to
amount of alkaline earth hydroxide relative to
dyestuff that msasy be employed, although, when
the amount of alkaline earth hydroxide is in-
creased beyond the ameunt indicated above as
preferable, such large amount retards the rate
of development of the color of the decolorized
dyestuff upon moistening and tends to make the
coating material brittle, At the lower extreme,
the limits are somewhat more significant, but
here again tnere is no sharp transition point and
the amount of alkaline earth hydroxide used de-
pends upon the completeness of the decoloriza-
tion that is desired. When barium hydroxide is
used, it is necessary to use somewhat more of
the barium hydroxide in relation to dye than
when calecium hydroxide is employed. ¥For ex-
ample, whereas it is ordinarily desirable to em-~
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ploy two parts by weight of calcium hydroxide to
each part by weight of dyestuff, it is necessary to
employ four or even five parts of barium hydrox-
ide for each part of the dyestuff to obtain an
equivalent amount of decolorization.

The following is a typical example of a pre-
ferred embodiment of this invention, the compo-
sition of the coating being (dry weight) :

Pounds
Casein_ e e 56
Clay <o e 240
Calcium carbonate. o e 160
Hydrated lime_ _ . e e e 5

Dye (sodium salt of dibenzyldiethyldiamino-
triphenyl-carbinol disulphonic acid anhy-
dride)

e e fe—t el S EELAY NN BN e ey e e sy S B . e T B S S ae el rwly eyt vmak S s

In preparing the coating composition, the case-
in may first be dissolved in ammonia, borax, so-
dimm hydroxide, friethanolamine, sodium sili-
cate, or other alkali adapted to render the casein
soluble in water. The clay and calcium carbon-
ate are then added to produce a slurry suitable
for application as a coating, e. g., the water con-
tent may be sufficient to provide 100 gallons of
the slurry.. The hydrated lime is then added to
the slurry, e. g., as a slurry in about two. g&llons
of wafter. Lastly,_ the dyestuff is added in the
form of a solution in about 3 gallons of water.
If desired, a small amount of a defcaming agent,
e. g., about ¥ to 1 quart of pine oil emulsion, may
be incorperated to improve spreading quality and
prevent foam. Usually, when a dye having high
tinctorial power is incorporated in the relative
proportions above mentioned, one would expect
the slurry to become highly colored; hut, due to
the decolorizing action of the hydrated lime, the
added dyestuff is substantially completely decol-
orized. The composition is then ready for ap-
plication to a surface to be coated and may, for
example, be applied to the surface of paper by
ATy conventmnal coatmg method, the coating be-
ing applied at the rate of abeut two to about five
pounds per 160 square feet of surface coated.
The coating as applied is then permitted to dry,
e. g., when applied to paper may be dried as by
use of a conventional festoon dryer. Coated pa-~-
per can then be super-calendered in the usual
manner and the product will have the appear-
ance and texture of high grade paper of the
coated type. The degree of finish or gloss may
be whatever is desired, although I prefer a dull
or so-called eggshell finish as being easier to
write upon. During the drying step, some color
may appear brleﬂy but the color disappears dur-
ing drying. The color of the coating will be white
or may have a slightly grayish-green cast. How-.
ever, if, after the coating has been preduced and
drled moisture is applied thereto, the coating,
wherever the moisture is applied, becomes col-
ored with the normal color of the dyestuff, name-
1y, the dyestuff is caused to. oceur in its non-de-
colorized condition. Moreover, when the mois-
ture applied to the coating dries out, the coaling
remains colored wherever the moeisture had been
applied thereto. -

An alternative method of makmg up the coat-
ing composition above described consists in mix-
ing the casein initially with the hydrated lime,
the hydrated lime being used instead of the am-
monia, horaXx, ete., as an alkalj for dissolving the
casein.  The remainder of the proecedure above
described is then followed except that no further
separate addition of lime is necessary. It may be
mentioned, however, that, in order to facilitate
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| solutlon of the casein, it may be deswa,ble to em-
ploy a shghtly greater pbroportion of hydrated
lime than in the spec.1ﬁc exemplary formula set
forth above.

In connection with the foregomg, 11; may-: be
pointed out that, in the formulation of the coau—

ing compos1t10n there is very great latitude in

selection of ingredients other than the dyestuff
and the decolorizing  agent therefor. Thus the
nature of the filler material is opbmnal since
‘the filler is merely used to provide bulk and thick-
ness to the coating and merely exercises a physi-
cal effect in the coating. In the coating of paper
to provide a moisture-sensitive coating, it is, of
course, preferable to employ the mineral fillers
(either natural or artificially produced) that are
commonly used in the paper-making art, such
as clays, calcium carbonate (precipitated chalk)

a mixture of preclpltated calcium sulphate and'

aluminum hydroxide, a mixture of precipitated
barium sulphate a,nd aluminum hydroxide, ti-
tamum dioxide, zinc sulphide, asbestine, litho-
pone, ete. In addition to the foregoing, other
fillers may be used, even an organic filler: such
as wood flour. As aforesaid, the ﬁ.ller can be
omiited entirely but preferably is present in addi-
tion to the dyestuff and decolormmg agent. Pref-
erably, the coating comnosz.tlon contains an
amount by weight of "ne]y-dlwded solid water-
insoluble filler that is at Ieast about 100 tzmes
the weight of the dyestuff. Morecver, it is pref-
erable to have present in the slurry that is applied
as a coating at least about 3 pounds of alkaline
earth hydroxide per 100 gallons of the slurry, or

3 pounds of alkaline earth hydroxide ber 275

pounds of other solids (dry weight) in the coa,tmg
composition. Preferably, also, the coating com-
position contains about 1.25 to 4 parts of binder

for each 10 parts of solids (including hydrated

lime or other alkaline earth hydroxide). ' The
filler materal is ordinarily white or nearly white
in color, but this is not essential provided the color
of the filler is nof inconsistent with detectmn
of the development of cclor of the dyestuff upon
~application of moisture. When filler is used in
the proportions above mentioned, it is generally
desirable to apply the coating composition at the
rate of about two to about five pounds per 100
square feet. In the usual case, it is desirable to
apply the coating material as a relatively heavy

coating so that the color reaction that is de-

veloped by the application of moisture will he
as vivid as possible, and for this reason applica-
tion of the coating material at the rate of at
least about three pounds per 100 squ.:ure feet i§
preferable.

With regard to the bmder materlal other bmd-

er materials than casein obviously can e em-

ployed. Thus glue or starch may be employed
- However, such binders being somewhat weaker in
bonding strength than casein should be used in
somewhat greater amount.

specific formula above given, the amount of glue

- or starch preferably is about two or three times

the amount of casein. Moreover, when an adhe-
sive such as glue or starch is employed, it is not
necessary to treat the binder material with an
alkaline material to render it soluble. In the case
of starch, the amount of water in the cﬂa,‘rmg
composition may be somewhat greater than with
other binders in order to provide a- composition
of suitable spreadability. - Shellac may be used

as a binder, together with a little borax, am-

monia, or other alkali to render it soluble. .
bumen, e. g.,

Al
egg albumen, may also be used: as

Por example. in the
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off is not regarded as undesirable.

| | 6 o
the binder. Bmders such as the foregoing are
desirable, since: they are white or substantially
colorless or only slightly colored and do not in-
terfere with the detection of the development of
the color ‘of the dyestuff upon moistening the
coating. Tt is to be understood, however, that
the binder may he somewhat colored and still
have the deveIOpment of the color of the dye-
stuff apparent by way of color contrast. |

‘Somewhat more generally it is apparent that
in prowdlng 8 moisture-sensitive coating for ar-
ticles, there is great latitude in the comp051t10n
of the coating. The only prime recuisite is that
the dyestuﬂ’ in the amount used be adequate when
in its normal colored condition to impart color
to the coating and that the dyestuff be decolorized
by the presence therewith of alkaline earth hy-

| droxide when applied to an article as a coating.

Other than the dyestuff and decolorizing agent,
a. binder should be present so that the coating
will not rub off too easily, unless such rubbing
The presence
of filler merely acts to give bulk to the coating
50 that 1t may be applied more readily and in

Increased amounts and so that a better surface
for writing, printing, ete.;

may be provded.
In addition to sodium salt of dibenzyldiethyl-

diamino-triphenylcarbinol disulphonic a¢id anhy-

dride, other dyes may be used. Those dyes in the
diamino-triphenylmethane group are suitable;
especially those in the Color Index of the Socxety
of Dyers and Colourists Nos. 657 to 675 inclusive.
Examples of such dyes in addition to that above

_'gitren are sodium salt of dibenzyldiethyldiamino-

o’-chloro-triphenylcarbinol disulphonic acid an-
hydhde (C31H3aN20682CINa)  (No. 667) and so-
dium salt of d1benzy1d1methyldlammo-tnphenyl-

'carbmol trlsulphomc acld anhydride

(035H30N20983Naﬂ)

(No. 869)_.- The former of. the last mentioned
dyes is commonly designated as Erioviridine B
and the latter is commonly designated as Acid
Green B. The acid dyes in the diamino-tri-
phenylmethane group are particularly desirable.

-Where a dyestuff such as sodium salt of di-
benzyldiethyldiamino - triphenylcarbinol  disul-
Phonic acid anhydride has been decolorized by
means of an alkaline earth hydroxide and ap-
plied as g coating, the color of the ayestuff can
be developed merely by the application of dis-
tilled water thereto, or other agueous medium
having a pH of about 7. Aqueous medis, having
a pPH under 7 may also be used and the acidity
of such media even has an accelerating effect on
the development of the color upon moistening the
coating.” On the other hand, if 3 medium hav-
ing decided alkalinity, namely, in the case of SO-

dium salt of dibenzyldiethyldis mino-triphenyl-

carbinol disulphonic acid anhydride, for example,

a pH greater than 8, the development of the
color is slight and is negligible at 2. pHE of about
8.5 or higher. However, even in such case, mildly
alkgline solutions such as solutions of sodium bhi-
carbonate or borax will cause a readily- -apparent
color development upon application to the mois-
ture-sensitive coating material. The nature of

~ the reaction whereby alkaline earth hydroxides

70
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decolorize the diamino-triphenylmethane dyes is -

not understood at the present time. If the de-

-colorization were .simply due to the alkalinity of

such materials, then it is understandable that
aqueous media having an acid reaction should
restore .the color because they neutralize this
alkalmity However, my discovery that pure wa-
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ter, neutral solutions, and even mildly alkaline
media will also restore the color indicates & mueh
more complex effect of the alkaline earth hy-
droxides on these dves. Another specigl property
of the diaminotriphenylmethane dyes is that,
after decolorization in the presence of alkaline
earth hydroxide and drying a coating containing
the decolorized dye, the color of the dye can be
developed by application of heat to the coating.

In view of that fact, that sensitivity of the
decolorized dyestuff to color restoration is in-
creased under acidic conditions, it is usually de-
sirable not to apply the coating material to a basse
such as paper, cardboard, or the like which has
g, pH under about 5.5. However, excessive acidity
of the base material can to a large degree be
counteracted by the use in the coating compo-
sition of filler or other material that tends to
neutralize any such acidity of the base material
to which the cogting is applied. Thus, use of
calcium carbonate or other alkaline earth car-
bonate as at least part of the filler (e, g., In an
amount that is at least five times the amount of
dyestuff) is preferable on application of the coat-
ing composition to paper or cardboard.

In order to provide g coating that will be sen-

]

19

sitive to moisture of any pH, it is desirable to in-

corporate with the coating a substance that Is
adapted to develop g color change upon being
raised from one pH value to a higher pH. Thus,
if in the foregoing formula, given by way of
example, there is added abecut 1.25 pounds of
phenolphthalein, a coating is provided that 1is
sensitive to moisture regardless of pH. At the
pH of the coating, the phenolphthalein is color-
less. If, however, the pH value of the coating is
raised substantially above 8 by application of
alkaline moisture, the coating turms a pronounced
pink color wherever the moisture is applied. On

the other hand, if moisture having a pH below § 4

is -applied to the coating, then, in the case of the
dyestuff sodium salt of dibenzyldiethyldiamino-
triphenylcarbinol disulphonic acid anhydride, the
green color of the dyestuff develops to reveal the
application of the moisture. Alternatively, if
moisture having a pH above 8§ is applied to the
coating with development of pink coloration, and
attempt is made to lower the pH below 8, then
the pink color may disappear but in its place the
developed green color of the dyestuff will remain
permanently to evidence application of moisture
to the paper.

- In connection with the foregoing, it may be
pointed out that the coating of the present inven-
tion is unlike g coating colored merely with an
indicator substance or s plurality of such sub-
stances. Any indicator substance requires ap-
plication either of an acid or an alkali as the
case may be (change of pH) to develop a color
reaction and is unaffected by pure water. Thus,
in the coating gbove described, if pure water is
applied fto the coating, the phenolphthalein is
unaffected. However, the coating of the present
invention is unigue in that the dyestufl becomes
colored even though only pure water is applied
thereto. The use of the decolorized dyestuff
together with the indicator substance, by provid-
ing color development on application of acidic
or alkaline solutions and also when pure water
or other neutral solution is applied, affords a com-
bination whereby color development occurs re-
gardless of the acidity or alkalinity of the solu-
tion applied to the coating.

When phenolphthalein is incorporated in the
coating composition, it may be added dry or may
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first be dissolved in a small quantity of alcohol to
assist in: the dispersion of the phenolphthalein on
the coating composition. Ordinarily, the amount
of phenolphthalein used is sufficient to strongly
color the paper when caused to develop a pink
eolor upon being rendered sufficiently alkaline,

but, if the paper is to be nearly white in color,

the amount used preferably is less than 75% by
weight of the dyestuff in the coating. When the
phenolphthalein is added to the coating compo-
sition prior to application as a coating, the com-
position may develop a deep reddish color, but
during the drying of the coating this reddish color
disappears. This initial occurrence of the deep
reddish color which disappears during the drying
of the coating composition is believed to be due
to the fact that the freshly made up slurry con-
taining alkaline earth hydroxide is sufficiently
high in pH to throw the phenolphthalein, which
has a turning point at a pH of about 8, to the
colored side. However, during drving of the coat~
ing, possible conversion of alkaline earth hydrox-
ide to alkaline earth carbonate due to reaction
with carbon dioxide in the air is believed to lower
the pH of the coating composition to suchh an
extent that the phenolphthalein goes back to the
colorless, or substantially colorless, condition.
When, however, it is said herein and in the claims
that the dyestufl is decolorized by alkaline earth
hydroxide, this does not exclude the possibility
that the dyestufl thus decolorized may be present
in the coating with more or less of the alkaline
earth hydroxide that has been converted by con-
tact with the air to alkaline earth carbonate.
Somewhat more generally when a coating ac-
cording to this invention is applied, the resulting
coating is such that, upon application of mois-
ture (pure water) the normal color of the dye-
stuff will be restored, the pH of the coating when

; moistened with pure water not being greater than

the pH at or below which the decclorized dye-
stuff in the coating develops color upon moisten-
ing the coating with pure water. While reference
is made to the aforesaid pH value, it may be men-
tioned that the transition point at which the color
of the dyestufl fails to develop, either due to ex-
cessive alkalinity in the coating or due to appli-
cation of relatively strong alkaline solution to the
coating, is not sharp but as aforesaid may, in
the case of sodium salt of dibenzyldiethyldiamino-
triphenylcarbinol disulphonic acid anhydride,
vary from about 8 to 8.5. Moreover, this value
may vary depending upon the proportion of dye-
stuff to alkaline earth hydroxide in the coating
and upon the employment of a relatively large
amount of the dyestuff, both ¢f which tend to
increase the upper limit of pH value at which
visible restoration of color of the dyestuff is
effected. | | |

In order to provide g coating that develops
eolor change regardless of the pH of the agueous
material applied thereto, the indicator substance
that is also incorporated in the coating should at
the pH of the coating be of a color that contrasts
with the developed color of the dyestuff, that is,
should be of a color that is different from the
color of the dyestull after the color of the dye-
stuff has been redeveloped by application of mois-
ture to the coating containing it. The indicator
substance should also be adapted to develop pro-
nounced color upon reaising the pH of its environ-
ment and the pH value of the turning point at
which this color change takes place (while being
greater than the pH of the coating, when mois-
tened with pure water) preferably should not be
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Substantially above the maximum pH at which
the dyestuff in said coating will redevelop color

when said coating is moistened with a solution

having a pH that is higher than the pH of said
coating .upon said coating being moistened with
pure water. While it is satisfactory in many cases
that such an indicator substance should have a
- turning point anywhere. in. the. pH range above

the pH of the coating when the coating is mois-

tened with pure water, the ‘most complete pro-
tection is afforded when the turning point of the
indicator substance is not at a higher pH (not
above about 8 where the dyestuff is sodium salt
of dibengyldiethyldiamino=-triphenylcarbinol di-
sulphonic acid anhydride, for example) where the
decolorized dyestufl fails to develop color upon
application of a liquid having a higher pH than
the pH of the coating when the coating is mois-
tened with pure water so that all aquecus reagents

having a pH below this point will develop the .

color of the dyestuil and all agueois reggents hav-

ing a pH above this point will cause the indi-

- cator substance to develep a, pronounced color
change in the coating.

Any substance which is edapted to che,nge color

o
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which has a relatively smooth surface and rela-
tively low absorbency. Where protection against

use of “iInvisible” ink is desired, it is ordinarily

desirable to apply to both sides of sheet material -
the special moisture-sensitive coating composi-
tion. When reference is made herein and in the
claims to paper, it is to be understood that the
word -“paper” is used in a broad sense and in-

cludes cardboard and other fibrous sheets ef pa-~

10

per or paperlike nature. -
- In the manufacture of artmles e. g peper car-—

| rymg the moisture-sensitive coating composition,

upon changing the pH of its environment is re-

ferred to herein, for the sake of brevity, as an
acid-alkali indicator. substance, and many . such
substances are familiar, Examples of indicator

substances other than phenolphthalein are P- .

cresol phthalein and M-nitro-phenol. - The last-
named. incicator substance, unlike phenolphtha-
lein, is not colorless in the coating, but imparts
a slight yellowish color to the coating. However,
this color is not inconsistent with the detection
of developed color of the dyestuff, and this last-
named indicator substance therefore is illustra-
tive of the use of an indicator substance that is
normally colored in the coating. -

. More generally, when reference is made to the
indicator substance,. or filler, or binder, or the

coating as g whole heing of -eentra,eting color as.
compared with the developed color of the dye-

stufl, it is meant that, upon development of the
color of the dyestuff, the developed color will
be readily ascertainable by inspection of the
coating. However, coatings that are white or
nearly white or are of light color are normally
preferable, g light color being regarded as one of
less color depth than the develeped color of the
dyestuff.

Any dyestufl that has been deeelerlzed by al-
kaline earth hydroxide and applied in a coat-
ing, the color of the dyestuff being restorable
by application of moisture, may, of course, be
employed according to this invention.

When reference is made herein and in the
claims to the gpplication of the decolorized dye-
stuff end other components of a. -coating com-
pomtlen as a coating, the eoatmg may be in the
form of a superficial layer that is essentla,lly con-
tinuous. However, if the coating composition is
applied to a porous, absorptive cardboard, for ex-
ample, the coating composition will act more as
a coating for the individual fibers than as a coat-
ing for the sheetf as g whole; but in this case also
the applied material is to be regarded as a coat-
ing, and it is apparent that it will behave in the

same way, as far as color development is con-

cerned, that it will behave when applied as a
superficial layer. However, use of any such po-
rous absorptive material is ordinarily undesirable,
and for application to paper and cardboard it

is usually preferable to utilize paper or cardboard

of the nature of ordinary good grade book paper

)
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considerable care has to be exXercised to prevent
contact of moisture with the coating composi-
tion after it has been applied and dried, and use
of rubber gloves by workmen may be desirable.
Moreover, the product should be well wrapped
so as to exclude it from conditions of execessive
humidity or other accidental moistening. The
product of this invention may, however, be stored -
and used much as ordinary paper, for example, is
used; but, due to its unique properties of moisture-
sensitivity, has many special uses and advantages
including those spemﬂeelly mentioned herein-
above. o | |

While thls invention has been deserlbed in cen-
nection with certain specific examples of the prac-
tice thereof, it is to be understood that this has
been done merely for purposes of illustration and
of affording a better understanding of this in-
venvion, and that the scope of this invention is 1o
be determmed by the language of the followmg
claims. | |

I claim

1. An article eemprls ng a baee havmg thereon
a moisture~sensitive coating, said coating com-
prising a diamino-triphenylmethane dyestuff de-
colorized by alkaline-earth hydroxide, the color
of sald dyestuff being restorable upon epplme-
tion of pure water to said coating. |

2. An article comprising a base hewmg thereon

- a moisture-sensitive coating according to claim 1

60

diethyldiamino-o’-chloro - trlphenylcarblnel

wherein said dyestuff is sodium salt of dibenzyl-
diethyldiamino - trlphenylcarbmel | _djsulphonie

- acld anhydride.

3.” An article comprising a base hevmg thereen
g, moisture-sensitive coating according to claim 1
wherein said dyestuif is godium salt of dibenzyl-
di—
sulphemc acid anhydride.

- 4. An grticle comprising a base hevmg thereon
a moisture-sensitive coating according to claim 1

- wherein said dyestuff is sodium salt of dibenzyl-
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dmethyldlamme trlphenylca,rbmol tr1su1phon1c
acid anhydride. |

5. An article cempmsmg a base hamng thereen
2 moisture-sensitive coating, said coating com-
prising g diamino-triphenyimethane dyestuff de-
colorized by alkaline-earth hydroxide, finely-di~
vided solid water-insoluble. filler material, and a
binder that bonds said filler material to said ar-.
ticle as a coating, the color of said dyestuff being
restorable upon moistening said coating with pure

water to produce g color cent1 mst1ng mth the

color of said coating. . = o

6. Paper sensitive to mo1sture eeld paper eer-
rying diamino-triphenylmethane dyestuff decol-
orized by alkaline-earth hydroxide, the coior of
said dyestufl being restorable upon application nf
pure water to said paper. |

7. Paper sensitive tG mmsture sald paper being

coated with a coating comprising finely-divided

solid water-insoluble filler and a binder that bonds

said filler to said paper as a coating suitable for

the inscription of a legend thereon, said coating
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containing diamino-triphenylmethane dyestuff
decolorized by alkaline-earth hydroxide, the color
of said dyestuff being restorable upon application
of pure water to said coating, and the ratio of
binder to solids on said coating being about 1.25
to 4 parts of binder for each 10 parts of solids
by weight and said coating being applied at the
rate of at least about two pounds per hundred
sguare feet.

8. An article comprising a base having thereon
a moisture-sensitive coating, said coating com-
prising diamino-triphenylmethane dyestuff de-
colorized by alkaline earth hydroxide, the pH of
the coating, when moistened with pure water,
being a pH at which said dyestuff redevelops color

upon said coating being moistened with pure wa-

ter, and said coating also comprising an acid-
alkali indicator substance which at the pH of
the coating when the ceating is moistened with
pure water is of a color contrasting with the de-
veloped color of the dyestuff and which has a
turning point whereat upon changing the pH
of its environment said indicator substance de-
velops color change, said furning point being at
a pH which is greater than the pH of said coat-
ing when said c-oating is moistened with pure
water,

9. An article comprising a base having thereon
a Moisture-sensitive coating according to claim 8,
said coating having as a base a finely-divided
solid water-insoluble filler material and a binder,
the ratio of binder o solids in said coating being
about 1.25 to 4 parts by weight of binder for
each 10 parts by weight of solids. |

- 10. Paper sensitive to moisture, said paper
carrying a coating comprising a diamino-~-triphen-
ylmethane dyestuff decolorized by alkaline earth
hydroxide, the color of said dyestuff being re-
storable upon application of pure water to said
coating, and said coating also comprising phenol-
phthalein.

11. Paper sensitive to moisture accordmg to
claim 10 wherein said dyestuff is sodium salt of
dibenzyldiethyldiamino-triphenylearbinoel disul-
phonic acid anhydride.,

12. Paper sensitive to moisture according to
claim 10 wherein said dyestuff is sodium salt of
dibenzyldiethyldiamino - o’ - chloro -~ triphenyl-
carpinol disulphonic acid anhydride.

13. Paper sensitive to moisture according to
claim 10 wherein said dyestuff is sodium salt -of
dibenzyldimethyldiamino-triphenylcarbinol tri-
sulphonic acid anhydride.

14. Paper carryying a moisture- sensn;we coat-

ing, said coating comprising diamino-triphenyil-

methane dyestuff decolorized by alkaline-earth
hydroxide, the color of said dyestuff being re-
storable upon application of pure water to said
coating, said coating containing as a base a fine-
ly-divided solid water-insoluble filler material and
a, hinder, the ratio of binder to solids in said coat-
ing being about 1.25 to 4 parts by weight of binder
for each 10 parts by weight of solids, and said
coating comprising an acid-alkali indicator sub-
stance which at the pH of the coating when the
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coating is moistened with pure water is of a colo?

contrasting with the developed color of the dye-

stuff and which has a turning point whereat
upon changing the pH of its environment said
indicator substance develops color change, said
turning point being at a pH which is greater
than the pH of said coating when said coating is
moistened with pure water and which is not above
the maximum pH at which the dyestuff contained
in said coating will redevelop color when said
coating is moistened with a solution having a pH
that is higher than the pH of said coating upon
moistening said coating with pure water. |

15. Paper carrving a coating sensitive to mois=
ture, said coating comprising an acidic diamino-
triphenylmethane dyestuff decolorized by alka-
line~earth hydroxide, the color of said dye being
restorable by application to said coating of ague-
ous material having any pH which is at or below
about 8, and said coating containing a finely-
divided water-insoluble solid filler and a binder,
and also containing an acid-alkali indicator sub-
stance which at the pH of said coating when said
coating is moistened with pure water is of g color
contrasting with the color of said dyestuff and
which is adapted to develop color change upon
application of aqueous material to said coating
having a pH at or above about 8, thereby provid-
ing a paper wherein the coating develops color
change regardless of the pH of agueous material
applied thereto.

16. A method of making a moisture sensitive
coating which comprises forming an aqueous mix-
ture containing a diamino-triphenylmethane dye-
stuff and an alkaline-earth hydroxide, the amount
by weight of alkaline-earth hydroxide being about
1 to about 5 times the amount by weight of dye-
stuff, thereby decolorizing the dyestufl, apply-
ing the agqueous mixture to the surface to be
coated and drying the coating thereby producing
a coatineg wherein the color of said dyestuff is
decolorized and wherein the color of said dye-
stuff is restorable upon application of pure wa,ter
to said coating.

17. A method according to claim 16 wherem-
said coating contains as a base finely-divided solid
water-insoluble filler and a binder, the binder
constituting about 1.25 to 5 parts by weight for

ea,ch 10 parts by Welght of solids in said coating.
FRANCIS L. SIMONS.
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