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This invention relates to writing inks and has
to do particularly with writing inks which are
compatible with pen struetural materials and do
not cause deterioration thereof:

Many types of fountain pens have a portion or
portions from rubber, as for example in some
types the-ink reservoir is formed at least in part
by a rubber sac and in other types a filling dia-
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To this end, I include as an ingredient of the
ink a material (herein called a “‘copper inhib-
itor”) which is effective to retard or entirely pre-
vent: copper-induced catalytic -deterioration of
any rubber material with which the ink comes in
contact, as for example, the rubber sac or filling-

. diaphragm of .a fountain pen. .The copper in-

phragm is employed which is formed from rub- -

ber.. ‘It has been found that many otherwise
highly desirable inks éause deterioration of rub-
ber,-and therefore shorten the-life of fountain
pens having rubber parts. |
that deterioration of rubber by inks is especially
rapid ‘where the inks contain as the dye com-
bonent a copper compound. . It alsc has beeh
found that deterioration of the rubber portions of
fountain -pens-is’ caused by inks which do not
- contain a copper compound but which inks have
been found to contain’ traces of copper as-an
impurity. It is well known that copper and its
compounds are active catalyzers of deterioration
of rubber due to oxidation; even where well known
-anti-oxidants are incorporated in the rubper. It
- Is’ believed, therefore, that the deterioration of
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It has been found
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rubber by ‘inks which has been noted is due to -

the catalytic action of free copper in the ink and -

perhaps also due to copper:compounds in the .

ink. Since it is very difficult to insure that cop-
ber or.copper compounds may not be present in
ink, it is desirable to inhibit the catalytic action
of copper. in inks. Moreover, since many copper
~ compound dyes have excéllent-properties for use
- In ‘inks, except -for the-tendency. to deteriorate
the rubber portions of folntain pens, it is espe-
cially desirable to  provide 'for inhibiting such

deterioration action.
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An object of my invention is to provide a writ- . -

ing ink which does not cause deterioration of rub-
ber and which- therefore is suitable for use in all
types :of - pens, .including fountain pens- of the
types which have a portion or portions formed
from rubber. . : :
Another object is to provide an ink containing
as a dye a copper compound-anhd which ink does

- -not cause deterioration of rubber.

A further object is to provide a writing ink
having the property of inhibiting copper-induced
-catalytic deterioration of rubber, )

 In accordance with my invention I provide an

ink which; although it may contain 2 copper com-
pound dye or traces of copper as-an impurity,
nevertheless; does- not deteriorate’to any appre-
ciable extent any portion of a pen and particu-
larly those parts which are formed from rubber.”
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hibitor is a material which is capable of being-
dissolved, or highly dispersed in the ink, and
which is compatible with the other ingredients
of the ink and the pen structural materials. Ex-
cellent results have been obtained by the use of
and I prefer to use di-salicylal ethylene diamine
(which may be obtained commercially from E, I.
du Pont de Nemours & Co., Inc., of Wilmington,
Delaware, under the name of “du Pont Copper
Inhibitor X-872.”) - While the amount of copper
inhibitor- which is used may vary considerably,
I'prefer to use around 0.005% by weight of the
ink. Excellent results have been obtained how-
ever by using from: around 0.0025% to around
0.056%. Another material which may be em-
ployed  as a copper inhibitor is di-salicylal-o~-
phenylene diamine. ! )

The incorporation of the copper inhibitor as

.an ingredient in the ink permits the use of the

copper-compound containing ink in all ordinary

“types of fountain pens including those having

Ink reservoir sacs, or other parts, such as filling
diaphragms, - pistons, etc. formed from rubber
containing known anti-oxidants, without undue
deterioration of the rubber.. The copper inhibitor
Is effectively distributed . through the ink and
thus is in condition to exercise its.inhibiting effect
on any free copper or copper compound in the ink
at-any point at which the ink may contact the

Tubber material. “The copper inhibitor is carried
~into any and all portions of the pen into which

the ink may penetrate and contact the rubber.
Moreover, the copper inhibitor is always available
50 long as any ink remains in the pen and a new.
supply. is made available each time. the pen is
refilled. -Thus, there is no danger of exhaustion
of the material, or such depletion as would un-
desirably diminish the protective effect thereof,
even with repeated emptying and refilling of the
pen, or upon cleaning 'of the pen by flushing the
interior with water. ’

- The copper 'inhibitor may. be employed in any

‘one of a-large number, of différent types of inks.

As will .be understood, it is especially advan-
tageous to:use ‘it-in inks containing as a dye a
copper compound since such: dyes often: contain
free copper which is a highly active catalyzer of
deterioration. However, it has been found de-
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sirable to- incorporate the copper inhibitor in
other inks which do not contain copper com-
pound dyes, since it is often found that copper
or copper compounds may he present as impuri-
ties resulting from manufacture of.the ink or
constituents thereof. :

The following is a specific example of an ink
compounded in accordance with my invention al-
though it will be understood that the invention is
not limited thereto:

An excellent ink of brilliant color having excel-
lent fastness and rapid penetration of writing
papers may be formed by dissolving as a dye an
amide of copper phthalocyamine-sulfonate in an
aqueous solution of a water-soluble metal hy-
droxide, such as caustic soda, with a small quan-
tity of a copper inhibitor, such as di-salicylal
ethylene diamine. Other ingredients preferably
are included to impart desirable characteristics
to the ink such as a flow promoter which imparts
a. free fowing quality to the ink and a humectant
which inhibits drying of the ink at the pen nib.
One typical formula of my ink is as follows, with
both the preferred quantities and the preferred
range of quantities given:

Quantity Range

Ynk - Greenish Blue 5414-D. Paste (259 | 116 1bs._..
tinctorial strength) (N-diethanol copper | . -
phthalocyanine sulfonaride, commerci-
ally obtainable from General Dyestuff
Corp. of New York, N. Y. under the
foregoing name)

Flake Caustic S0da: o cmmmmmommccae s

Di-salicylal ethylene diamine (commerci-

“ally- obtainable from E. I. du Pont de
Nemours & Co., Inc. of Wilmington,
Delaware, under the. name “du Pont
Copper Inhibitor X-872")

Di-ethyl: cyclohexylamine - lauryl  sulfate
(commercially obtainable from E. I. du
Pount-de Nemours & Co., Inc. of Wil-
mington; Delaware, under the name
“PDuponal &)

Ethylene glycol. -

'82-140 1bs.

121bs. 8 0z.
20 gms.-_ ..

8-20 1bs:
10-100 gms.

35gms...-| 10-50 gins.

1 gal. (U.
S.).

100 gals.
U. 8.).

143
(U. 8.
100 gals.
(U..8).

gals.
8.)

Water, sufficient to make. —_.-o—ooomoCo-mo

Other excellent inks may be made using other
dyes, as for example other amides or sulfon-
amides of copper phthalocyanine sulfonate, such
as- N-isopropyl copper phthalocyanine sulfon-
amide, N-ethyl copper phthalocyanine sulfon-
amide, N-methyl copper phthalocyanine sulfon-
amide; N-o-dianisidine copper phthalocyanine
sulfcnamide, or N-beta-aminoethylene copper

. phthalocyanine sulfonamide, and using as an al-
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3. A writing ink .consisting essentially of, in
water solution, a dye selected from the group
consisting of N-diethanol copper phthaloeyanine
sulfonamide, N-isopropyl copper phthalocyanine
sulfonamide, N-ethyl copper phthalocyanine sul-
fonamide, N-methyl copper phthalocyanine sul-
fonamide, N-o-dianisidine: copper phthalocya-
nine sulfonamide and N-beta-aminoethylene.
copper phthalocyanine sulfonamide, di-salicylal
ethylene diamine, a water soluble metal hydrox-
ide, ethylene glycol and di-ethyl cyclohexylamine
lauryl sulfate.

4. A writing ink consisting essentially of, in
water solution, a dye selected from the group
consisting. of N-diethanol copper phthalocyanine
sulfonamide, N-isopropyl copper phthalocyanine

- sulfonamide, N-ethyl copper phthalocyanine sul-
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fonamide, N-methyl copper phthalocyanine sul-
fonamide, N-o-dianisidine copper phthalocya-
nine sulfonamide and N-beta-aminoethylene
copper phthalocyanine sulfonamide, and. from
around 0.00259% to-around 0.05% by weight of di-
salicylal ethylene diamine. .

5. A writing ink consisting essentially of, in

5 water solution, a dye.selected from the group con-

sisting of N-diethanol copper phthalocyanine
sulfonamide, N-isopropyl copper- phthalocyanine
sulfonamide, N-ethyl copper phthalocyanine sul-
fonamide, N-methyl: copper phthalocyanine. sul-
fonamide, N-o-dianisidine copper phthalocyanine
sulfonamide and N-beta~-aminoethylene copper
phthalocyanine sulfonamide;, and di-salicylal-o-

, phenylene diamine,

6. A writing ink consisting essentially: of; in
water solution, a-copper phthalocyanine dye, and:

‘s copper inhibitor consisting:of: a material se~

lected from the group consisting:of- di-salicylal
ethylene: diamine- and di-salicylal-o-phenylene
diamine. . ) g

7. A writing ink consisting. essentially of; in
water solution, a copper phthalocyanine. dye; a
water soluble metal hydroxide, ethylene: glycol;
di-ethyl cyclohexylamine lauryl sulfate; and di-
salicylal-o-phenylene diamine.: - : :

‘8. A writing ink consisting essentially  of, in
water solution; the following: : :

_ N-diethanol copper -phthalo-

kali other metallic water soluble hydroxides such -

as potassium hydroxide, lithium hydroxide, ce-
sium hydroxide or rhubidium hydroxide. Also,

di-salicylal-o-phenylene diamine may "be used -
with any of the dyes herein disclosed, in lieu of

di-salicylal ethylene diamine.
- ‘Tclaim:

1. A writing ink consisting essentially’ of, in
water solution, a dye selected from the group con-
sisting of N-diethanol copper phthalocyanine
sulfonamide, N-isopropyl copper phthalocyanine
sulfonamide, N-ethyl copper phthalocyanine sul-
fonamide, N-methyl copper phthalocyanine sul-
fonamide; N-o-dianisidine  copper phthalocya-
nine sulfonamide and = N-beta-aminoethylene
copper phthalocyanine sulfonamide, and di-sali-
cylal ethylene diamine.’ :

2. A* writing ink consisting essentially of, in
water solution, & copper phthalocyanine sulfon-

amide dye, a water soluble metal hydroxide and-

Qi-salicyml’ethyléng diamine.
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cyanine sulfonamide: (25%

tinctorial- strength) - 82-140 1bs.-
Flake caustic 5008w oe—e———— 820 1bs. = *
Di-salicylal ethylene diamine__ 10--100 gms.

Di-ethyl cyclohexylamine laur- - S
yl sulfate_ - coowCeeioem 10-50 gms.
Ethylene: glyeol_im-ocimicm—m 15-3 gals. (U. 8.

Wadter; sufficient to -make_ . 100 gals. (U: S.)
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