United States Patent Office

3,361,582
Patented Jan. 2, 1968

i

3,361,582

BASE VEHICLES FOR WATER-CONTENT PRINT-
ING INK, AND WATER COLCR PRINTING INK
MADE THEREWITH

Barnard J. Lewis, Brookline, Mass., assignor to Brash.
Tone Corporation, ¢, Prentice-Hall Corporation Sys-
tem, Dover, Del., a corporation of Delaware
Neo Drawing. Filed Jan. 31, 1964, Ser. No. 341,753

9 Claims. (Ci. 106—14.5)

This invention relates to water-content printing inks
and pertains more particularly to water-content base ve-
hicles to be admixed with suitable pigment compositions,
to produce water color printing inks.

The principal purpose of the invention is to provide a
base vehicle which, when admixed with a commercial or
pretreated printing ink pigment composition will provide
a water-content ink capable of economical use in letter
press and other conventional printing procedures, with
conventional apparatus, to ensure faithful reproduction of
color with transparent clarity and without the objectiona-
ble high gloss characteristic of oil-type printing inks, and
with substaniial reduction in setoff and strike through
even on crdinary unglazed papers; which will set rapidly
and dry brighter than when initially applied to paper;
which may be printed in thin films and in multiple over-
lapping colors without crystallizing and without glare;
which are water resistant, non-hygroscopic and moisture
repellant, after setting, and will print over or under sepa-
rately printed oil ink films, without chalking, when the oil
ink films have been allowed to set so that they will not
blur on contact with a water wet ink; which will not dry
in the press fountains or press rolls, but will permit the
machines to be washed up quickly and easily; which will
print at high speeds on various types of paper, with sub-
stantial economies in the ink costs; and which, in gen-
eral, will greatly improve color reproduction in the field
of commercial printing, as well as in the field of graphic
arts in which the esthetic qualities of the improved inks
are most desirable.

A farther object of the invention is to provide a num-
ber of stable combinations and sub-combinations of se-
lected components of the base vehicle, which, as stage
products in the manufacture of that vehicle, may be used
in compounding the vehicle and in modifying the vehicle
and the printing ink produced therewith,

The improved inks may be printed with line plates,
half-tones and engraved plates, and may be used in gra-
vure, dry-offset and silk screen processes, by conventional
printing presses, on papers ranging from fine glazed or
coated papers to mnewsprint (excepting only silicone
treated or waterproofed papers), with highly advanta-
geous results and with material economies in time, labor
and ink costs,

It will be understood by the printing industry that the
base vehicle and the pigment composition herein de-
scribed are subject to modification and adjustment, as with
conventional oil-base inks or so-called water color print-
ing inks, according to the characteristics of the particular
printing press or process, and the type of paper to be im-
printed for a particular purpose; for such modifications
are commen practice in presswork. My new vehicle readily
accepts such modifications by the addition of water or of
any of the other ingredients thereof, separately or in
combination or sub-combination, when necessary or de-
sirable. Accordingly, the proportions of the base vehicle
components, as hereinafter set forth, are necessarily sub-
ject to variation at the time the i proved ink is supplied
to the press.

For this and other reasons, I preferably prepare my
ultimate base vehicle as two separate, intermixable sub-
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bases: one of which is herein designated as a Dextrine
Sub-Base; and the other of which is called a Casein Sub-
Base. These sub-bases are intermixed in equal proportions
to produce the ultimate, standard base vehicle; and the

desired pigment composition is then intermixed with the
vehicle in proportions ranging from 1 to 2 to 1 to 6, ac-
cording to the color of the pigment, the type of paper to
be printed and the printing process and equipment in
which the final water-content, water color printing ink is
to be used. It will be appreciated that the complete, stand-
ard base vehicle, the separate sub-bases and other com-
binations or stage products, or the mixed printing ink
may be commercially supplied to the printer, together
with separate retarders, extenders, driers and other mod}-
fiers (each incorporating one or more of the vehicle
components), and instructions as to their recommended
use in particular conditions,

The primary components of the novel base vehicle
comprise a sulphonated vegetable oil, a casein, a vegetable
dextrine, glycerin and water. The secondary, but also im-
portant components, which modify the action of the pri-
mary ingredients and also contribute, individually, to the
efficacy of the improved printing inks, will be described
in connection with the following explanation of the pre-
ferred formulae of the sub-bases, one of which comprises
dextrine, but not casein; and the other of which comprises
casein and gums but not dextrine,

The dextrine sub-base

The preferred formula for the standard dextrine sub-
base comprises the following ingredients, in the propor-
tions indicated, by weight:

Parts
Sulphonated castorofl .______________________ 105
Water _____________ T 37
Tapioca dextrine ____________________ """ 25
Glyeerine ______________ T 43
Sodium silicate ______________ T 2114
Formaldehyde (solution) _____________ - 11
Ammonium hydroxide (26°) oo (3%
Urea .. [ T 414
Hydrated lime _______________ " TTTTC 215

256

The casein sub-base

The preferred formula for the standard casein sub-base
comprises the following components in the proportions
stated:

Parts
Sulphonated castor oil .___.________________ 72
Water _____________ T 127344
Sodium easeinate __..___________ """ 3%
Glycerine _..____________ T 8
Sodium silicate _____________ T 6134
Formaldehyde (solution) ________________ 01544
Ammoniem hydroxide (26°) . 71546
Urea ____________ T 4%
Hydrated lime __.___________ "~ """"T"TTTTT 1346
Gumarabic .______________ T 3%
Gum tragacanth __________ T 114
Guargum _______________ YT trace
256

In the preparation of each of the main sub-bases, it
is preferred that combinations and sub-combinations of
selected components be first compounded as-stage prod-
ucts and then intermixed; and such combinations or stage
products may be stored as stable compositions, and subse-
quently used as modifiers of the completed ink formula-
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tion, when modification is desired for particular condi-
tions.

For example, the following sub-combinations are pref-
erably prepared for the dextrine sub-base:

Combination I

Sub-combination 1: Parts
DEXIINE oo e 37
GIyCering - oo ommmm e mmmm e 46
Sodium silicate —cocem e 21
Watel o m 5
Formaldehyde (solution) —-—eeomememmamomm 1
Ammonium hydroxide (26°) —o-omeemmemee- 1
Total e m e 111
Sub-combination 2: Parts
Watel e mmm 35
Hydrated lime oo 6
Ammonium hydroxide (26°) —cooemmmmemmmnm 6
Formaldehyde (solution) —-w-oemeeomoommmmmm 1

Total oo 48

30 parts of sub-combination 1, mixed with 5 parts of
sub-combinaticn 2, and 10 parts of sulphonated castor oil
produce Combination T. This combination or stage prod-
uct is preferably prepared by first dissolving the dextraine
powder in glycerine at boiling temperature, then allowing
the solution to stand until cooled (preferably 12 to 16
hours); adding, at Toom temperature, a mixture of so-
dium silicate, glycerine, formaldehyde solution, ammon-
jum hydroxide and water (sub-combination 3, below),
and stirring to form a viscous caramelized, gummy var-
nish which may be stored as sub-combination 1, above;
then adding, while stirring, the sulphonated oil and finally
5 parts of sub-combination 2, to produce a softer, smooth-
er and less viscous gummy paste, as another stage product
(Combination 1).

Combination 11

Sub-combination 3: Parts
Sodinm silicate - eocim e 18
GIycering —cocmommm e 8
Water — e oo m e mmmmm e — e m e 4
Formaldehyde (solution) ———cco—come—emmmem 1
Ammonium hydroxide (26°) —ceccmemmemmee 1

Total e 32

Sub-combination 4: Parts
Glycering - mmmmemomimmm e oo mmm oo 12
ULCA o e e 6
Watel e mmm e mmm 5
Formaldehyde (solution) ——--oememmmmmm 1

Total e 24

Sub-combination 4 is preferably produced by mixing
the urea in heated glycerine, until completely dissolved,
and then adding the formaldehyde and water; while the
solution is cooling.

10 parts of sub-combination 3, mixed with 10 parts
of sub-combination 4 and 20 parts of sulphonated castor
oil produce Combination 1L

Commbination 111

Then, when 40 paris of Combination I, 12 parts of
Combination II and 48 parts of sub-combination 2 are
intermixed, another utilizable Combination III is formed,
to be combined with the Combination IV next to be de-
scribed, in forming the Dextrine Sub-Base.

Combination IV

Sub-combination 5: Parts
Sulphonated castor Oil ———ooomoommmmmmeom o 60
WALET oo e m e 24
Formaldehyde (solution) —-ecmccmmmmmmmmmme 5
Ammonium hydroxide (26°) --ccememeamomomm 5
Hydrated Hme —momom oo e 2

TOtAl oo o 96
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Then, when 96 parts of sub-combination 5 is mixed
with 60 parts of Combination II, still another stage prod-
uet, Combination IV, is formed; and a mixture of 100
parts of Combination IIT and 156 parts of Combination
IV produces the Dextrine Sub-Base, as aforesaid.

The Casein Sub-Base is composed of the stage product
combinations now to be described.

Combination V

Parts
WAl o e 17v5
Sulphonated castor oil _— 3
Glycerine e 31
Gum arabic 3%
Sodium caseinate - %
Ammonium hydroxide (26°) 34
Formaldehyde (solution) 1346
Urea --- ———— %
Sodium silicate —— - e %
GUAar UM cceemeem e — s
Total _.-- — -—- 30
Combination VI
Parts
Watel - me— e 393%
Sulphonated castor oil ——--- 3
Glycerine -— - 7
Ammonium hydroxide (26°) weaamoemeeeee 2
Formaldehyde (solution) 3¢
Urea .- 1%
Sodium silicate - 1115
Gum tragacanth —— - 1%
Total e ———_ 60
Combination VII
Parts
WaLeT o m e ———— e 61144
Sulphonated castor 0fl - oo 4314
GIYCEFING  mm oo 3
Sodium caseinate oo 3%
Ammonium hydroxide (26°) —cmmcem——— 2%
Formaldehyde (solution) oo 3%e
Urea — e 1646
Sodium silicate el 1
Tt e e 120
Combination VIII
Parts
Watel e e e 2
Glycerine --- —_— e 1
Ammonium hydroxide (26°) -. B4
Formaldehyde (solution) - — ! L7
Urea - %
Sodium silicate —_— ' 114
Hydrated lime - i 2%
Total o o e 6

The Casein Sub-Base is produced by mixing said Com-
binations V, VI, VIL. and VIII, in the total proportions
stated with 40 parts of Combination IV above.

In preparing Combinations V and VII, the following

procedure is preferably followed to dissolve -the -sodium - -

caseinate and initially mix it with some of the. other
ingredients of those stage products: place the sodium
caseinate powder in water (in proportions of 4 cunces to
1 pound) and soak while heating and stirring until -dis-
solved; add a dilute solution of formaldehyde and am-
monium hydroxide and-stir at a temperature of approxi-
mately 160° F., to completely liquefy the mixture; then
let stand until cool, adding cold water to expedite cooling
below room temperature; then add a dilute solution of
formaldehyde and another pound of water, stirring  all
room temperature; add about 4.ounces of sulphonated
castor oil, whilé stirring, to thicken and lengthen the

TR
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solution; and finally add and stir in about 6 ounces of
urea, 18 cunces of a dilute solution for formaldehyde
and ammonium hydroxide, and 48 ounces of sulphonated
castor oil.

Complete base vehicle

The standard base vehicle cousists of a mixture of the
Dextrine Sub-Base and the Casein Sub-Base, in equal pro-
portions, and thus comprises the following ingredient pro-
portions:

Parts Approximsate
Percentage

Sulphonated castor of.._._._______ 7734 34.5
Water__ — 166% 32.5
Glycerine.__._________ 77T 6074 12

Tapioca dextrine__ 25 5

Sodinm silieate____._______ 2818 5.4
Formaldehyde (solation)_. _______ 1674 3.8
Ammonium hydroxide (26°)______. 12%6 2.4
Urea. 934 1.8
Sodinm caseinate.__._______ ..~ 376 0.8
Hydrated ime_____ 3%s 0.7
Gum arabie_.__________ 3% 0.7
Gum tragacanth. 0.3
Guar gum Trace

Totalee o] B2 |

The pigment composition with which this base vehicle
is combined to produce the water-content, water color
ink may be a commercial ink, as supplied to printers by
ink manufacturers, provided its composition is compati-
ble with the base vehicle or can be slightly modified to be
compatible before it is mixed with the water-content base
vehicle. A commercial ink comprising a color pigment
ground in glycerine is satisfactory without modification;
but a pigment composition containing a substantial part
of glucose or alcohol is not satisfactory without modifi-
cation,

The pigment composition may be mixed with the base
vehicle in proportions ranging from 1 to 2 to 1 to 6, as
aforesaid, according to the color effect desired, the paper
to be used and the characteristics of the press, as deter-
mined by the experience of the printer.

Although the proportions of the dextrine component
and the casein component in the complete base vehicle
are relatively small, these components are very active in
the mixture and are critical (particularly the casein) in
achieving the beneficial results outlined above. The vege-
table dextrine, in blended association with the water solu-
ble, vegetable gums (particularly gum tragacanth), the
urea and the glycerine, specified in the formulation of
the vehicle provide softness and tackiness with slow dry-
ing qualities to the paste-like, viscous vehicle; whereas, the
casein component, in association with formaldehyde and
gum arabic contributes to the rapid drying and hard set-
ting of the ink, in a firm, water-resisting, thin film, as well
as affording adhesive properties to the ink, in the presence
of the emulsifying sulphonated vegetable oil and the urea
components. Thus, certain compoenents tend to counteract
the effect of other components, and a desired balance may
be obtained by varying the proportions of the mutually
counteracting ingredients.

The sulphonated oil not only emulsifies the dextrine,
forming a pulpy and viscous jelly, but also acts as a plas-
ticizer and extender of the ink, in the presence of water
which, it will be observed, constitutes at least 30 percent
of the vehicle, and is also a critical component of the base
vehicle, and of the resulting printing ink which should have
a water content of at least 15 percent. Water may be add-
ed to the finished ink whenever it is desired to thin the
ink or to replace loss by evaporation.

The water serves as a neutral vehicle and extender for
the other components of the base vehicle, and, in the mini-
mum proportion stated, contributes substantially to the
economy of the water-content printing ink. It is not a
printing element, but it is essential in dispersing the ink
pigments and in the formulation and application of the
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ink in press operation. The evaporation of the water, by
friction and heat of the printing press desirably increases
the humidity of the pressroom. It is thus a necessary com-
ponent of the base vehicle, and not merely a solvent,

The formaldehyde solution may be a commercial grade
as marketed, for example, by the Du Pont Company. In
its combinations and sub-combinations, this component
hardens, tempers and waterproofs the casein as the ink
film dries; it assists in rejecting moisture after the film
has dried; and it affords a suspending medium for urea.

The urea acts as a softener and retarder counterbal-
ancing too rapid drying; it tends to prevent compacting or
“rubberizing” of the casein solution; it assists in causing
the ink film to penetrate paper; and it acts as a preserva-
tive.

The glycerine dissolves the ink pigment and ensures
its dispersal in the water content, and acts as a humectant,
1ts proportioned content should be kept relatively low, to
avoid excessive hygroscopic action, and undue slipperiness
of the ink.

The sodium silicate acts as adhesive binder, and tends
to dehydrate the glycerine and the sulphonated oil.

The ammonium hydroxide assists in degreasing and di-
luting the glycerine and the sulphonated oil, and in ensus-
ing bright colors upon drying of the ink film on paper.

The hydrated lime also acts as a degreaser; it softens
the dextrine, adds bulk and contributes to a dense ink film
when desired; it acts as a binder and stabilizer; it does not
dissolve or emulsify, but tends to precipitate from the
mixture, so that the base vehicle, and any separate com-
binations or sub-combinations containing hydrated lime
should be shaken before using.

The vegetable gums serve as adhesives and driers, gum
arabic being a faster drier tending to produce a hard film,
whereas gum tragacanth is a slower drier and tends to
form a softer film; and guar gum being intermediate in
its action. These gums are powerful ingredients, and small
proportions of them serve their purposes.

The properiies of the aforesaid components, used alone
or in sub-combinations, are valuable in securing particular
results desired in particular conditions. In the preferred
formula of the new vehicle base, the properties of cer-
tain ingredients counterbalance the properties of other
ingredients to provide a balanced composition which may
readily be modified by adding small proportions of ap-
propriate, compatible components or sub-assemblics to ob-
tain the desired affect. For example, if a slower drying
ink is desired, as in taking printers’ proofs, the propor-
tions of gum arabic and gum tragacanth should be inter-
changed, in the formula for the complete base vehicle.
Any such modifications or adjustments are freely revers-
ible, so that the base vehicle and the resuiting printing
inks are very flexible in use and performance.

1 am aware that so-cailed water color inks have here-
tofore been wsed in printing, but such inks have not in-
corporated water as a vehicle or other component. Such
inks invariably comprise an excessive proportion of pig-
ment and glycerine (with ghicose) with the result that
the very dense ink films loose transparency when over-
printed, and become chalky after drying; and such inks
are unzuitable for half-tone printing, because of poor
registration due to the slippery characteristics of the glyc-
erine. Such inks are not water-content inks; their use is
substantially limited to rubber or other specialized plates
or roliers; and they are incapable of achieving the results
obtained by my novel water-content inks, in general
printing, or limited printing,

Water-content, water color inks incorporating my novel
base vehicle permit more color films to overlap, without
loss of transparency or translucency, than any printing ink
heretofore available. Each overprinted film opens up the
previously printed film and amalgamates with it, to en-
sure clear but non-glaring color reproductions simulating
hand-applied artists’ water color paints,

Although 1 prefer to use sulphonated castor cil and
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tapioca dextrine in compounding the base vehicle, it will
be understood that peanut oil or olive oil may be com-
bined with the castor oil, and that corn dexirine may be
used with, or in place of, the tapioca dexirine. Granular
casein may also be substituted for scdium caseinate. It will
also be understood that the proportions of the ingredients
of the preferred base vehicle are subject to variation with-
in reasonable limits, depending upon the results desired
and the nature of the press and the paper to be imprinted;
but the water content of the vehicle should be at least 30
percent, in any formulation; and the water content of the
final printing ink should be at least 15 percent, as afore-
said.

When granular casein is used as a substitute for sodium
caseinate, the procedure for preparing a preliminary case-
in subcombination is preferably as follows: 4 ounces of
the granular or crystal casein is soaked and stirred in 1
pound of cool water for about thirty minutes; one-quarter
ounce of ammonium hydroxide (26°) is then added and
is stirred in while heating the water to a temperature of
approximately 160° F., to dissolve the casein; the liguified
mass is then permitted to stand and cool, and 1 pound
of cold water is slowly added while cooling below room
temperature; 6 ounces of dilute formaldehyde solution (1
part original formaldehyde solution plus 5 parts of water)
is next added slowly while stirring; then 1 pound of water
is added to the cool, liquefied mass, while stirring at room
temperature, to furnish a thin, sticky and fast drying
liquid, in which the casein is completely dissolved.

In order to provide a stage product equivalent to com-
bination VII above, for storage and modifying use, the fol-
Jowing mixtures or components are added to the foregoing
casein solution: six ounces of a mixture of 4 parts urea,
8 parts glycerine, 4 parts formaldehyde solution and 20
parts water; 18 ounces of a mixture of 1 part formalde-
hyde solution, 1 part ammonijum hydroxide (26°) and
5 parts water; six ounces of a dilute formaldehyde solu-
tion, composed of 5 parts of water and 1 part of the orig-
inal formaldehyde solution; 2 ounces of a mixture of 9
parts sodium silicate, 4 parts glycerine and 3 parts of the
aforesaid dilute formaldehyde solution; and 48 ounces of
the sulphonated castor oil.

It will be appreciated that the ink or the base vehicle
may be reconstituted by adding water to compensate for
any loss due to evaporation or chemical action within the
composition, after long standing or storage. Such addi-
tional water in no wise impairs the quality of my improved
water-content printing ink. Water may also be added dur-
ing the printing operation, wherever desired. Such restora-
tion of ordinary printing inks, after long standing, or
in press operation, is not possible..

1 claim:

1. A base vehicle for water-content, water color print-
ing inks consisting of the following components in the
“following approximate proportions by weight: sodium
caseinate, 0.8%; tapioca dextrine, 5%; sulphonated castor
oil, 34.5%; water, 32.5%; glycerine, 12%; formaldehyde
solution, 3.8%; ammonjum hydroxide, 2.4%; urea, 1.8%;
and hydrated lime, 0.7%.

3. A base vehicle for water-content, water color print-
ing inks, consisting of the following components in the
following approximate proportions by weight: sulpho-
nated castor oil, 34.5%; water, 32.5%; glycerine, 12%;
tapioca dextrine, 5%; sodium silicate, 5.4%; formalde-
hyde solution, 3.8%:; ammomnium hydroxide, 2.4%; urea,
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1.8%; sodium caseinate, 0.8%; hydrated lime, 0.7%; gum
arabic, 0.7%; gum -tragacanth, 0.3%; and guar gum,
trace.

3. A stage product in the manufacture of a base ve-
hicle for water-content, water color printing inks, consist-
ing of the following components in the following approxi-
maie proportions by weight: water, 35 parts; hydrated
lime, 6 parts; ammonium hydroxide, 6 parts; and form-
aldehyde solution, 1 part.

4. A stage product in the manufacture of a base - ve-
hicle for water-content, water color printing inks, con-
sisting of the following components in the following ap-
proximate proportions by weight: glycerine, 46 parts;
dextrine, 37 parts; sodium silicate, 21 parts; water, 5 parts;
formaldehyde solution, 1 part; and ammonium hydroxide,
1 part.

5. A stage product in the manufacture of a base ve-
hicle for water-content, water color printing inks, con-
sisting of the following components in the following ap-
proximate proportions by weight: sulphonated castor-oil,
60 parts; water, 24 parts; formaldehyde solution, 5 parts;
ammonium hydroxide, 5 parts; and hydrated lime, 2 parts.

6. A stage product in the manufacture of a ‘base ve-
hicle for water-content, water color printing inks, con-
sisting of the following components in the following ap-
proximate proportions by. weight: sodium silicate, 18

parts; glycerine, 8 parts; water, 4 parts; formaldehyde so-

lution, 1 part; and ammonium hydroxide, 1 part.

7. A stage product in the manufacture of a base vehicle
for water-content, water color printing inks, consist-
ing of the following components in the following approxi-
mate proportions by weight: water, 17% paris; sulpho-
nated castor oil, 3 parts; glycerine, 3% parts; gum arabic,
3% parts; sodium caseinate, 5 part; ammonium hydrox-
ide, % part; formaldehyde solution, 134¢ part; urea,
part; sodium silicate, % part; and guar gum, 14¢ part.

8. A stage product in the manufacture of a base ve-
hicle for water-content, water color printing inks, con-
sisting of the following components in the following ap-
proximate proportions by weight: water, 393 parts;
sulphonated castor oil, 3 parts; glycerine, 7 parts; ammoni-
um hydroxide, 2 parts; formaldehyde solution, 3%¢ parts;
urea, 1% parts; sodium silicate, 1134 parts; and gum
tragacanth, 1% parts.

9. A stage product in the manufactore of a base ve-
hicle for water-content, water color printing inks, con-
sisting of the following components in the following ap-
proximate proportions by weight: water, 614 parts; sul-

phonated castor oil, 432 parts; glycerine, 3 parts; sodium -

caseinate, 3% parts; ammonium hydroxide, 27¢ parts;
formaldehyde solution, 3% parts; urea, 1646 parts; and
sodium silicate, 1 part.
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