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ThlS 1nvent10n rélates 1o safety paper .and!

“it-comprises ‘a safety paper “having' mcorporated o

‘therein small -amounts “of the' leuco form-of ‘2
triphenylmethane:dye so that upon’the applica-

tion of 'a potassium permanganate ink eradi- -

cator, ‘a .colored triphenylmethane dye ‘is ‘devel-
oped; it ‘further:comprises :safety paper contain-
ing -such leuco ‘triphenyimethane -dyes, 'together
with a color-forming compound “which develops
color upon the a.pnhcatlon of: hypochlonte solu-
tions ‘thereto.

.Safety paper for makmg bark checks, drafts,
bonds, ‘or -other ‘doctiments ‘is :composed 'of ‘a
paper base lmpregnated -with ¢hemicals .which
develop ‘a conspicuous stain or color ‘upon ‘the
‘application of chemical ink-eradicators. -In one

form . such chemicdls 'are ‘applied to the: paper’

by printing so that the word “void,” for ‘exam-
ple, flashes up in color when:chemical ink'erad-
icators.are applied. ‘For .a long :time the -art
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has desired to broaden thescope:of the response -

of -such papers to :ink. eradicators. ‘The ‘most

_common eradlcafor is.a solution of: hypochlonte .

- of soda..preceded or ‘followed by a solution of
-an.organic acid, such astartaric or oxalic. There
are various -chemicals ~which 'respond to this
. particular ink eradicator by ‘developing a ‘con-
spicuous stain-or color. But most of ‘the color-
forming substances used in.a safety jpaper are
not entirely satisfactory when ink eradicators of
the permanganate type -are employed. A-dilute

. -Solution of .potassium permanganate may cause.

" these substances ‘to develop ¢olor but -when the
permanganate solution is'followed-by & reducing
agent, such.as bisulfite of soda, the color is d1s-
charged.
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Consequently, the art has sought ways of pre-

paring -safety paper which would be responsive
to sodium hypochlorite ‘solutions in the "pres-
ence of acid and additionally would:be:responsive
fo potassium permanganate solutions ‘followed
by sodium -bisulfite. By chemicals .responsive ‘to
stich solutions Tmean, of course, ¢chemicals which
develop consplcuous stain .or -color.” .It is :not
always necessary ‘that the chemical as. apphed
to the:paper be colorless. :Chemicals'which have
a slight color can ‘he ‘used withtinted ‘or pat-
.temed ‘papers which . obscure :the -color of ‘the
1mpregnated color. Butin any event, the chem-
‘ical impregnant should develop ‘a conspicuous
".color upon the -application of these eradicators.

It has been particularly difficult to find chem-

ical substances which can be used as -.an-in-
dicator when potassium: permanganate eradica-
tors are-employed for obliterating writing on the
paper. "The celor-forming substances must de-
~velop .a conspicuois ‘stain and the ‘stain must
...be resistant to "the. action of bisulfite solutlons
or other reducing. agents.

. I:have now discovered a class of chemmal sub-
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.potassium ‘permanganate.
‘ical substances can ‘be ‘broadly defined 'as the -
“leuco:form of the triphenylmethane dyes.

‘quantities of sodium ‘hypochlorite:
.colored -compounds are markedly bleached by .so-

stances ~which solve the problem of ﬁndmg a
suitable: color-forming :material reactive ° ‘with
This-class -of :chem~

) ~Most
of ‘these leuco dyes are colorless and -develop
color ‘upon :the -application: of -oxidizing. agents,
such -as :potassiuim permanganate. . The :color

“thus formed is resistant to:bleaching by the ap-
plication -of “sodium 'bisulfite. -
leuco ‘derivatives -of. triphenylmethane :dyes .de-
velop :color -upon :the .application of . ‘sodium ‘hy-
- pochlorite solutions.
pounds -thus -formed . are :not :Bleached entirely

Moreover, .these

‘Manyof / the:colored.com-.

or. -completely by ‘the application .of -additional
‘Where these

dium hypochlorite I overcome the-disadvantage

by also‘impregnating -the paper:-with color-form-

ing -chemical :substances which are suitable :for
use with' sodium ‘hypachlorite .ink eradicators.

Bengzidine and many -of its derivatives, for exam-

ple, develop ‘a conspicuous:stain upon the appli--
cation of ‘a hypochlorite under.acid - conditions

-and this' stain is resistant to:any attempt to re-
‘move it'by the apphcatmn of more sodium’ hypo-

chlorite. :

.-Thus the present 1nvent10n embraces first- the
preparation.. of & .safety :paper -containing :the
leuco derivative of a triphenylmethane:dye:and

-second a.safety. paper:containing:a leuco:deriva-
‘tive- of ra: triphenylmethane :dye, :together :with

other ‘¢color-forming:chemicals which:are respon-
sive to hypochlorite solutions. :

Prior . art patents have disclosed many: hypo-
chlorite-responsive, color-forming, ..compounds
which -can- be used. ‘Benzidine :itself 'is entirély
satisfactory and various -substituted -benzidines, .
such -as ‘the ‘sulfate, have been -described. In~
stead of ‘benzidine:I can use-a:diphenol :since: it
is also reactive with hypochlorite solutions :to
form: relatively :permanent ‘stains. :Consequent-
1y, .in the -appended -claims.I ‘have :referred to
“color-forming -chemicals ‘reactive ‘with :sodium
hiypochlorite ‘solutions” for ‘the purpose of ;ge-
nerically ~.describing. - this -class..of compounds
This language - embraces -substances ‘ilke ‘benzi-
dine, benzidine sulfate, diphenols, benzothiazole,
and benzidine derivatives having substituents:in
the 3,3’ :positions. - The:latter -benzidine -deriva-

‘tives are morespecifically -described:and claimed

in my co-pending application, Serial No. 358,523
filed ‘September ‘26, 1940,
A large number: of the leuco. derxvatlves of the

triphenylmethane -dyes hdve ' been -used .in ‘the

practice .of my ‘invention. -Among them -are:

' "Lieuco of Patent Blue:A, of ‘Kalle, Color Index:No.
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714, Shultz No. 545, m-hydroxy-dibenzylethyldi-

-amino-triphenylmethane, condensation :product
-of mrhydroxy-benzaldehyde and benzylethyhani-




line, Letico of Chrome Vlolet paste of Bayer, Color
Index No. 718, Shultz No. 549, tetramethylamino=

-hydroxytrlphenylmethane -m’-carboxylic acid,
condensatxon of tetramethyldlammobenzhydrol :
and salicylic acid, Leuco of Aco Green paste of.
Bayer, Color Index 675, Shultz No. 510, formed.

by coupling. salicylic acid with" dlazotlzed tetra-

methyldiamino-m '_aminotriphenylmethane; " and’ :

the leuco of tetraethyl 4,4’-Diamino-1’" Sulfo=""""
One of the most satisfactory:
dyes is the leuco,of that made by condensing ... .
ethyl,.
benzyl metatoluidine sulfonic acid. Manhy " of

triphenylmethane.

paradlethyl ammo-benzaldehyde with
these triphenylmethane dyes -are condensation
products between ah aromatic aldehyde and .an
aromatic ‘amine.. 'They: gll contain- the. “fri-
phenylmethane” hucleus.! The leuco: forms . of
thése dyes are generally. .colorless materials.
‘few of the leucoderivatives: of the’ triphenyl-
methdane dyes are not highly resistant to oxida-
‘tion 'and may develop slight color in the presence

of ‘air or light. - This tendency to slight coloration
is not' objectionable. if- the paper is tinted .to:

match the color which:might develop. due to this
mild form-of oxidation. - Upon the application of
stfong oxidation .agents, such as a solution of
- permanganate then, of course; the full coloration
of ‘the' colored form of the dye appears.
tendency  to mild oxidation can be overcome by
special ways of coating. and -impregnating the
paper. base as I shall presently describe.

It would serve no useful purpose for:me to de-
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. surface layer
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seribe the leuco derivatives of all the triphenyl- -
‘methane dyes: which can be used .in the practice .

of my invention: . T have indicated a representa-
tive number of them and it will- be obvious to
those -skilled in the art that many others can be
used in substitution ‘for:those specifically de-
scribed. Although I find that the leuco derivative
of the triphenylmethane dye made from the ethyl
benzyl metatoluidine sulfonic acid and the amino

benzaldehyde is particularly eflicient, I do -not

“ wish to be limited thereto.
covered that. the presence of sulfonic acid groups
in the triphenylmethane dye tends to stabilize the
leuco form:of the dye against any minor oxidation
phenomena whlch migh’t'o'ccur in paper impreg-
natad therewith. -
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ing or coatlng the paper.in-the manner stated the

‘paper can ‘be printed with warning ‘indicia using

inks containing the leuco dye and inks containing

‘“tha benzidine compound. Thus, for example, I

can print the paper with the word ‘“void” using an

ink vehicle containing any one of the leuco forms -
~0f the triphenylmethane dyes and then print the
-paper with-inks containing benzidine sulfate or

other color- fonmng chemicals responsive to hypo-

-chlorites. .

Wettmc agents can be added to the impreg-
nating solution containing the leuco dye stuff so

-thatthe leuco dye is caused to penetrate through-
- out the safety paper

1%, of any of the well
known ‘wetting agents added to ‘agueous suspen-

-smns of the leuco derivative w111 materlally aid in

securing . thor ough 1mpregnat10n of” the paper
base W1th this. chemical Thls exped1ent prevents
any mild oxidation’ of the Teuco. dye to a-faintly
tinted. color since the dye is' deposu;ed W1thm the
fiber structure of the pap and not as a 51mp1e

‘Although I have more specifically deseribed i
corporating both the leuco dyes and the- hypo- -

chlorite-responsive agents in the paper I do'not
_wish to be limited to using ‘both. of ‘these con- -
: stltuente

The benmdme or other chem1ca1 used
for ensurmg hypochlonte response can: be ‘omit-
ted. These leuco ‘dyes in many ‘cases give' a sabis- .
factory response to hypochlorltes, and I am the
first to have discovered their utlhty as indicators
when pe1manganate blsulﬁte eradwators ‘are
used. :
" In general however the apphcatlon of the col—
or -forming compounds hereln -disclosed “to ‘the -

" paper base is no different fromthat hltherto used

" in this ars,
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The apphcatmn of amines or phenols
responsive to hypochlorite ink eradicators is well

_known. . The letco” dyes herem descrlbed are ap—

plied in the same way. Lo
~Having . thus descnbed my mventmn what 1

¢laim is:

However, I have dis- . -

1. A safety paper contammg a leuco der1vat1ve

. of a trlphenvlmethane dye.’

‘2, A safety paper contaming a leuco derlvative

,"of a trlphenylmethane dye contammg sulfonic

The -amount of- the leuco dye and the color- '

forming substance responsive to hypochlorites in-
corporated in the paper can be varied over wide
- limits. - ‘A relatively small amount of these color-

"forming -'substances will ‘develop = conspicuous:

stains ‘upon the application of ink eradicators.

“Ag little'as one-tenth of one percent based on the

«~we1ght of the paper is enough. .
. The.leuco dye can be introduced in the heater

“as the mill, or in a subsequent. operation as the:

~pulp is formed.into paper, or by any: suitable
method of impregnating or coating. For exam-
ple; a 1% solution or suspension of the leuco dye
~'in the size applied to the paper can be used for

impregnating the paper in the usual way. When’

. the paper. is dried the application of permanga-
~~nate ink eradicators thereto develops a perma-
nent, conspicuous stain which is not discharged
by sodium.. bisulfite. To paper which: has been
sized or impregnated with a solution or suspen-
sion of the leuco dye stuff I can then apply a sur-
. face .coating of benzidine sulfate dispersed in a
-39 - solution of - cellulose -acetate in dimethyl
" phthalate’ or. other suitable vehicle.. I lay no
. claim to any particular vehicle for the apphcatmn

of the benzidine sulfate. Instead of impregnat-

acxd groups. )
.3.. A safety paper contalnmg ‘the leuco" derlva—

' tl\ < of the condensation product of ethyl ‘benzyl-

metatoluidine sulfonic acid. and para diethyl

. amino benzaldéhyde.

. 4. Bafety paper oontammg a leuco denvative of

‘a tnphenylmethane dye and a color-formmg

' chemical responsive to the actlon of hypochlonte

:solutlons to form a color.”

5. A safety paper contammg ‘a leuco der1vat1ve

of a trlphenylrnethane dye contalmng sulforiic
- amd groups and a" color- formlng ‘chemical-‘re-
. sponsive to hypochlonte solutlons to Torm & color.
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6. Safety paper contalnmg a 'lelico derivative
of the condensation nroduct of ethyl benzylmeta-

" toluidine sulfomc ‘acid "and paradi >thy1am1no

”benzaldehyde and a color forming chemical* reac-

- tive with hypochlorltes to form a color;
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0.

:hypochlonte responswe,

7. A safety paper as in ‘claim -4 wherein the

) hypochlor1te-respons1ve, color- formmg compound
. contains & diphenyl hnkage

“8. The safety paper as’ in’ claim ‘5’ wherein the
color formmg com-

‘pound contains & diphenyl hnkage -

" '9. The safety paper as in ‘¢laim’ 6 wherem the

"hypochlorite-responsive, color-formmg compound
. contams a dlphenyl lmkage o

"BURGESS W. SMITH.




