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This invention relates to a novel ink-emulsion vehicle 
which is adapted for silk screen printing on a base to 
produce a decorative transfer sheet for heat release to 
an article to be decorated and to a transfer sheet embody 
ing said ink. ' / 

The invention also relates to a novel method of manu 
facturing an ink-emulsion vehicle which is storage stable 
in a two-package system and which is capable of being 
formulated to adjust‘the silk screen printing results to 
variation in ambient relative humidity and temperature 
while providing excellent color reproduction, clarity and 
sharpness of de?nition in the color “half-tone” type of 
printing which is transferred from the transfer sheet. 
The invention further relates to a method of decorat 

ing ‘and printing by using an “iron-on” decal prepared 
with the ink-emulsion vehicle of the invention. The 
transfer sheet, which heat-releases an ink-resin color 
‘design to another object, after heat-ironing treatment is 
generally termed an “iron-on" decal. 

“Iron-on” decals, like postage stamps, have the design 
imprinted on a releasable base of paper, cellophane, cellu 
lose acetate, or sheet nitrocellulose and the design com 
prises a thermally adhesive ink-resin surface activated 
by heat applied to the back of the releasable sheet thereof 
to ‘fasten it to the surface to be decorated by the transfer. 

In the hands of the user, the transfer sheet is positioned 
in the preselected area over the fabric and heated with an 
iron to transfer the ink-resin dots in one or more colors. 
The face of the decal is frequently protected by a thin 
sized paper or fabric sheet which is removable when the 
decal is to be put in place. 
The “iron-on” decals of the prior art have generally 

been made, heretofore, by printing with commercial 
printing machines, the design, usually in color, using 
special solid transfer ink containing wax and resin. The 
printing machine employed is provided with a “half 
tone” printing surface. The design on the decal is thus 
the same as typographic printing from a “half-tone” plate 
and the decal serves to deposit the design in the form of 
a series of small colored dots of printing ink-resin vehicle 
‘from the transfer sheet to the object being decorated. 
These “halfetone” dots, therefore, take the form of a 
reverse pattern of the design on the decal so as to provide 
a positive image on the sheet or ‘object which is to be 
decorated, usually a surface of metal, paper Woven textile 
or other fabric. 
The ink which is used to form the “half-tone” dots on 

the conventional “iron-on” decal is normally solid and 
becomes fluid when used with a heated letter press, litho 
iand/ or gravure printing machine. ‘The printing machine 
is thus used to heat the ink to elevated temperature at 
which it is molten so as to provide a suitable printing 
consistency in making the decal. The print effect from 
the machine is obtained, therefore, by transferring a ?lm 
of the ink in which there is no penetration to the ?bers 
in an attempt to achieve the resultant clarity and sharp 
ness of outline of the printed ink ?lms after transfer from. 
the decal. In contrast, the emulsion ink of the invention 
is applied not as a ?lm from a “half~tone” printing plate 
but as a mass over the entire silk screen to the decal base 
and this mass nevertheless results in a series of separated 
color dot of solid ink, releasable by heat transfer to the 
object to be decorated. 
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In the conventional type of “iron-on” decal made by 

printing, the foundation material for the pigment or dye 
is usual-1y made by combining several waxes and/ or resins 
to design an ink which will soften in the temperature 
range used by the printing machine (generally :185-275“ 
IF). Waxes and resins of the ink vehicle although se 
lected for speci?c qualities, must first meet the tempera 
ture requirements for transfer and of the printing ma 
chine and high melting waxes such as carnauba wax, bees 
wax and Montan wax are softened with lithographic 
varnish components, e.g., linseed oil or tung oil to pro 
vide proper working qualities of the ink and make it 
usable at high temperature on the “half-tone” plate. 
Heretofore, para?in was was added to act as a release 
agent for the ink mixture (see Lawrence, US. ‘Patent No. 
1,939,821) and for this purpose was used in only minor 
proportion so that the wax base is essentially a high melt 
ing base rather than a low melting paraffin base. The es 
sential solvent used for this high melting wax of the prior 
art is aromatic hydrocarbon. In contrast, the basic com 
ponent of the wax of the invention is parai?n Wax which 
softens in a lower temperature range than the waxes used 
in the prior art and which is effectively dissolved and dis 
persed in water medium by kerosene or similar aliphatic 
solvent. Further, the wax composition of the invention 
completely dispenses with synthetic or natural resins such 
as isobutylene polymer, igilsonite resins and phenolic 
resins which usually are added in the prior art to pro 
vide a proper balance of cohesion and adhesion and for 
desired viscosity at the melting range. 
During heat transfer, the individually colored dots in 

the conventional “iron-on” decal tend to flow into each 
other, giving poor color de?nition, a muddy appearance 
and insu?icient detail in the impressed design on the 
fabric. Thus, the results, despite the expense of manu 
facture of the decal, are considerably less than optimum 
for many decorative uses of these transfer sheets and 
considerable efforts have been made to improve the 
transfer ink. 

In contrast, the present invention uses a specially 
formulated one-package or two-package aqueous wax 
emusion Whose printing ‘application is completely inde 
pendent of the heating ‘condition of the printing machine 
and which is applied in the cold by conventional silk 
screen application. 
The present invention, thus makes possible the adapta 

tion of the silk screen process for manufacture of trans 
fers embodying multicolored ink dots. Surprisingly, the 
dots do not merge or run when applied as an emulsion in 
the cold. Heretofore, multicolored designs on painted 
tin cans and painted sheet metal advertising special signs 
made cheaply by the silk screen process have required 
special quick-drying paints which in turn require special 
resins, solvents, driers, and drying operations. These re 
quirements are obviated in the aqueous quick-drying 
emulsion of the invention which omits special driers or 
unusual drying operations. 

In conventional silk screening, a decorative design or 
lettering or other identi?cation mark is applied to objects 
by means of the silk screens bearing the outlines of the 
design. The design is ?rst made in a ?exible metal, paper 
or similar backing by cementing a piece of silk or nylon. 
Nylon has replaced silk for most uses due to its higher 
tensile strength and durability. Paint or ink in bulk is 
forced through the meshes of the fabric by means of a 
stiff brush or a rubber squeegee after the screen is placed 
?rmly on the object, or the paint may be sprayed through 
the screen. 
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The oil-in-water ink emulsion of the invention is spe 

ci?cally adapted for silk-screen printing because of the 
unique wax composition in the oil phase which provides 
a heat .releasable and heattransferable wax ?lm on the 
transferjsheetor on. an iron-on decalcomania. The wax v 
composition in‘ the dispersed oil phase is a ‘mixture of a 
low melting‘, wax; an intermediate melting wax and a high 
melting wax, and the mixture melts in stages throughout 
the ‘range from about ‘125° F. to about 210° F.‘ v I 

_The low melting low melt viscosity wax is preferably 
petroleum or para?in wax of melting range 125-l65° F., 
the wider melting commercial waxes being preferred but 
mixtures of . slack wax with ‘ ,ozocerite (50/50), with 
gilsonite' (50/ 50) and with Utah wax (50/50) also being 
suitable, and is present in said mixture,v in a proportion of 
from 41-49% by weight of the‘total wax present. 
The intermediate melting wax has a melting range of 

from about 142-150° F._ Yellow _beeswax, melting" point 
142-149,o F., white beeswax, melting point 140-152° F. 
and Ghedda wax, melting point 141-151 ° F. are examples 
of suitable high melt viscosity waxes ‘which areessential‘ 
in the wax mixture to provide for-high melt viscosity and 
high surface tension thereby facilitating silk-screen paint 
ing in the cold and transfer of the wax ?lm under hot 
conditions. . v , v I a , 

,‘Ihe high melting wax has a melting range of between 
180-187 ° F. Thehigh melting wax imparts hardness 
and'includes carnauba wax, melting point .180-187° F., 
Montan wax, melting point 165-170“ E, Ouricuri, melt 
ing point 180-187" F., these waxes alone or in admixture 
with each other. _ . V . a. 

A liquid, vegetable oil plasticizer is present with the 
wax mixture being in an amount of from about 24-30% 
of the total weight of said-wax and oil. , _ q ._ v 

A hydrocarbon solvent for said ‘waxy mixture is used, 
said solvent having apboiling pointrof from 100-250° F. 
constituting from‘about 44% to 52%' of said oil phase, 
and serving as the volatile carrier for said wax and 
vegetable oilplasticizer. , . > - . 3 

“A stabilizing va'gentlis essential in the water phase, this 
agent including as the essential ingredient milk“ protein 
in an amount ofv fromg2-8% of said water phase .which 
is dispersed by an amount of about 0.1 to 0.4%fof soap 
and. 0.05 to 0.2% .of borax to interactwith, said milk 
protein as the sole alkaline. agents in saidwater phase. , , 

~ Thus,_.in. contrast, to the convention ,oil—_i_n-\vat_¢r,.pig_-_ 
ment emulsion _whichis. speci?cally formulated to deposit 
acontinuous ?lm of the binder by virtue _ofvaddving’sur 
face tension reducing emulsifying agents, theemulsion 
wax vehicle‘ of the present-invention is formulatedlfor ‘an 
opposite purpose to prevent forming a continuous ?lm. 
The alkali metal soap and/ or an alkali metal boratevintier 
act with the milk protein to provide only limitedfsurface 
tension reduction. .Since these constitute the onlyvpalka 
line materials for} aiding dispersion; of ,the milk protein 
in the water phase, thealkaline‘ emulsifying complex 
effectively .limits the ?hn flow of the dispersed wax 
particle during silkscreen printing. There is rétainedin 
the oil phase a wax component havingqsub'stantially high 
viscosityand high surface tension. __The deposit of discrete 
color dots of ?lm by forcing the emulsion in bulk through 
the openings of the _silk screen remains ?xed in place in 
the transfer sheet. ‘The high surface tension of the liquid 
dOtSl helps retain- the spacing on transfer. Also the 
alkali metal borate treated milk protein does' notappear 
to signi?cantly alter _the. wax melt viscosity at the high 
temperature used inheat-transfer. . The protein-isjeifec 
tiye to preventcoalescence of the deposited wax dotsinto 
av continuous film in the presenceof the organic solvent 
whichis. alsopresent inthe oil phase. . V I 
The waterjimmiscible‘organic liquid solvent has aboil 

ing range of-from 100-250" F. and ‘is a'good soilyentlfor 
the wax binder and vegetable oil plasticizer. Although 
the choice of solvent may depend to some extent upon 
the pigment or dye which is employed, it is prefer-red to 
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4 
combine an aromatic or naphthenic high solvent power 
solvent with a para?in solvent, such solvents as benzene, 
toluene or xylene are blended with solvent naphtha, kero 
sene, and white spirit. It is necessary that the amount 
of solvent employed vary between rather narrow limits 
when substantial amounts‘ of cheaper low solvent power 
para?intsolven-ts are used, e.g., between about 44 to about 
52% of the oil phase. If too little solvent is‘ present, e.g., 
from? about_25.—35% of the mixture of 15-25% aromatic 
hydrocarbon solvents and 85-75% of para?in solvents 
withthe wax present‘ in an amount of more than 65%, 
then the wax emulsion is too heavy, very di?icult to ‘form 
and too thick to use in the silk screen process. If the 
amount of solvent is too much, e.g., about 60%, the 
solvent mixture acts to promote continuous ?lm formation 
and there is not achieved the desired deposit of separate 
discrete and sharply de?ned color dots by cold applica 
tion through the silk screen. ‘ 

.If minor amounts of stronger volatile solvents are 
added, such as petroleum ether, carbon tetrachloride, etc., 
the amount of aromatic or naphthene solvent should be 
reduced. Cheaper types of naphthene and para?in sol 
vents are preferred since they require less skill in handling 
and produce, in most cases, more uniform and better silk 
screen printing results. a _ 

All of the solvents used are volatile at room or mod 
erately elevated temperature and may be termed “evapora 
tive” water immiscible organic liquids. In general, any 
combination of petroleum distillate of para?in structure 
andcoal-tar distillate of naphthene or aromatic structure 
having a wide boiling range in the range of about 100° F. 
to 250° F. will provide desirable silk screen printing re 
sults. 
vThe essential emulsifying ingredient of the invention, 

the alkaline soluble milk protein, is preferably used in the 
form of evaporated or condensed milk. The protein in 
condensed milk may amount to not more than 25% of its 
condensed solids, e.g., 100 grams _of condensed milk may 
contain about 8 grams solids of which about 2 grams are 
the essential protein constituent, however, there may be 
up to four times this amount of protein employed. In 
milk the protein is‘acidic and isbelieved to react in the 
same manner as dry milk protein and casein with the 
alkaline borax and soapito form a more soluble protein, 
possibly caseinate in the presence of milk fat which is 
soluble‘ in the water phase. The milk protein is rendered 
more soluble in the aqueous phase of the emulsions by 
means of .alkaline, soap, e.g., sodium oleate, potassium 
oleate, sodium stearate, potassium stearate, and borax. 
Thus, the emulsion composition may be diluted more 
readily. with solvent, e.g., kerosene or with water to the 
extent as may be required for various uses. 
v_,;Other water-soluble proteins than milk protein, for ex 
ample, V gelatin, water-soluble albumins, alkali-soluble, 
acid-precipitable casein and soy bean protein may be in~ 
cluded with milk protein as desirable ingredients in the 
wax‘ phase of the emulsion but the protein stabilizer must 
include milk protein as an essential ingredient. 
-.,When the ink is to, be used, emulsifying agents may be 

added vifde'sired by the printer under circumstances where 
a very thin coating is wanted. Such emulsifying agents 
are not necessary :but when addedit is preferred to in 
clude acid, sulfuric acid esters of fatty alcohols, sulfonated 
castor, oil, higher alkyl sulfonates, higher hydroxyalkyl 
sulfonates, sodium a-hydroxyoctadecane sulfonate, s-ulfo 
dicarboxylic acid ester, for example, the sodium salt of 
sulfo-succinic acid dioctyl ester, higher alkyl~aryl sul 
fonates, and'polyglycol ethers of fatty alcohols of higher 
molecularvweight, such as oetyl, oleyl or octadecyl alcohol, 
fonexample, reaction products of 15-30 molecular pro 
portions of ethylene oxide with 1 molecular proportion of 
afatty ‘alcohol. Therevmay also be used emulsifying 
agents having a pronounced wetting action, such as octyl 
phenol polyglycol ether, acid sulfuric acid esters thereof, 
and also dodecyl alcohol polyglycol ethers. 
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Particularly, emulsifying agents in these cases are: 

1,6-dilauryl diglycerol 
Mono-abietic acid ester of triglycerol 
Mono-stearyl glycerol 
Mono-cetyl ether of glycerol 
Mono-oleyl glycerol 
Di ethylene ‘glycol mono-stearate 

With respect to the pigments or ?llers employed, if a 
white ink is desired, lithopone, zinc oxide, titanium oxide 
and barium sulfate or other white pigments as desired. 
Venetian red, is a suitable pigment for use if a red coat 
ing is desired. 

Lake pigments, such as those of the alizarine lake type, 
and those formed by the ‘combination of a basic dye with 
a hetero-polyacid containing a plurality of radicals of 
phosphorus, tungsten, molybdenum, and silicon may be 
used especially those which are formed by the combina 
tion of a basic dye with a phosphometal acid (phospho 
tungstic acids, phosphomolybdic acids, phosphotungsto 
molybdi‘c acids). Also dyestu?‘ materials such as organic 
pigments anthraquinone dyes and insoluble azo com 
pounds may be used such as 

Kiton Blue A (Colour Index Supplement, page 44) 
Orange II (Colour Index Supplement No. 151) 
Alizarin Sapphire Blue ‘B (Colour Index No. 1054) 
Benzyl Green B (Colour Index No. 667) 
Orange R (Colour Index No. 161) 
Brilliant Kiton Red B (Colour Index No. 748) 
Acid Violet 6B (Colour Index No. 698) 
Acid Green (Colour Index No. 660) 
Direct {Fast Orange SE (Colour Index No. 326) 
Cotton Fast Blue 3G (Colour Index No. 503) 
Carbide Black ER1(Co1our Index No. 582) 
Thioflavin T (Colour Index No. 815) 
Rhodamine B (Colour Index No. 749) 
Cotton Yellow CH (Colour Index No. 365) 
Chlorantine Fast Red 7B (Colour Index No. 278) 

Following is a summary of the composition ‘features 
of the emulsion ink of the invention adapted to be used 
with the dyestuifs and pigments indicated: 
A. FILM BINDER COMPOSITION PROPORTIONS 

1. WAX AND PLASTICIZER PROPORTIONS IN THE 
OIL PHASE 

Wax or Plasticizer component Range, Preferred, 
Percent Percent 

Para?in 30-36 33 
18-22 20 
18-22 20 

Linseed oil ______ __ 24-30 27 

2. OIL PHASE PROPORTIONS, WAX AND 
HYDROCARBON SOLVENT 

Total wax composition ______________________ __ 48-56 52 
Total solvent composition ___________________ -_ 52-44 48 

3. WATER AND OIL PHASE PROPORTIONS 

Total wax and linseed oil plasticizers ________ __ 17-27 20-25 
Total solvent ________________________________ __ 16-22 18-20 
Stabilizing agents, milk, soap and borax (dry 
weight) 10-16 12-14 

Total Water _________________________________ ._ 57-35 50-41 

4. STABILIZER IN THE WATER PHASE 

' Ingredients: 
Percent soap (dry basis) _________________ __ . 1-. 4 .2 
Percent borax ___________ __ . 05-. 2 .1 
Percent water ___________________________ _. 91-93 92 
Percent milk solids (butter fat) (casium, 

etc.) ___________________________________ -_ 9-6 8 

The present invention is believed to be the ?rst to 
provide means enabling a commercially practical cold silk 
screen process for effecting transfer sheets for “iron-on” 
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6 
decals by providing a novel ink emulsion base uniquely 
enabling the economical printing of “iron-on” decals and 
the entire elimination of the heated printing equipment 
which was used heretofore. Moreover, the invention pro 
vides an improved means for cold application of prede 
termined color dots to a transfer sheet in precisely de 
?ned relation with water soluble or water insoluble colors 
and in an aqueous medium so the colors can be trans 
ferred therefrom with complete de?nition, clarity and 
uniformity as to detail. The “iron-on” decal thus pro 
vided enables a better and more lasting image reproduc 
tion on fabric than was previously possible. 
The following examples, in which all of the formulae 

are given in parts by weight of the several materials, will 
serve to illustrate the invention: 

Example 1 

An emulsion ink vehicle in accordance with the inven 
tion which is speci?cally adapted for silk screen printing 
to manufacture iron-on decals is formed of three signi? 
cant mixtures in a two-package system including a thin 
ner composition and tWo vehicle or base compositions. 
The thinner and base compositions are combined in 
limited proportions to provide an emulsi?ed product to 
suit the climate to which the ink is to be subjected. 
A preferred thinner “A” has the following composition 

by weight: 
Percent 

Xylol _____________________________________ __ 30 

Naphtha ___________________________________ __ 60 

Kerosene ___________________________________ __ 10 

The ?rst base mixture “B” has the following composi 
tion by weight: 

Percent 
Paratlin wax _______________________________ __ 8 

Beeswax __________________________________ __ 51/2 

Carnauba wax _____________________________ __ 9 

Kerosene __________________________________ __ l0 

Linseed oil ________________________________ __ 5 

Thinner “A” _______________________________ __ 71/2 

Soap (soft) _______________________________ __ 10 
Milk (condensed) __________________________ __ 44 

Borax ____________________________________ __ l 

The second base mixture “C” has the following com 
position by weight: 

Percent 
Soap (soft) _______________________________ __ 7 
Milk (condensed) _________________________ __ 551/2 
Linseed o-il _______________________________ __ 7 

Beeswax _________________________________ __ 31/2 

Paraffin wax _____________________________ __ 7 

Kerosene ________________________________ __ 20 

In forming the ink base, the thinner “A” is ?rst mixed 
at room temperature. The three ingredients, Xylol, 
naphtha and kerosene, are weighted, placed in a glass 
container, or its equivalent and shaken well to effect a 
mixture at normal room temperature conditions. 
The base mixture “B” may be prepared as follows. 

The proper percentages by Weight of the three wax in 
gredients are placed in a metal or equivalent container 
and melted together at approximately 200° F. and 
allowed to cool to about 150° F. The indicated pro 
portion of the thinner “A” is then added and stirred in to 
provide a mixture having a light “cream” consistency. 
Then the kerosene and linseed oil are stirred in, the 
whole mixture being effected at a temperature of approxi 
mately 150° F. The blending of the melted waxes and 
the thinner “A” ?rst eliminates the possibility of forma 
tion of lumps of wax which will not pass through Woven 
‘silk and insures an extremely smooth “cream” con 
sistency of the mixture. The mixture is then allowed to 
cool. If desired, at this point a small amount, up to 1A2 % 
by weight, of a wetting agent, glycol mono-oleate may 
be added to increase the working freedom of the waxes. 
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However, this is not essential to the making or usage of i 
the composition. In the event the wetting agent is added, 
the resultant mixture must be left to stand for at least 
24 hours to permit the Wetting agent to conventionally 
function. g 

The‘ soap~ ‘and borax of‘ the composition “B” are 
separately mixed at room temperature and the condensed 
milk stirred in to provide a product having a soft “cream” 
consistency. The soap,‘ milk and borax thus mixed are 
then added to the previously mixed waxes, thinner “A,” 
kerosene“, and linseed oil ‘and the whole is blended to a 
?ne “cream” consistency by beating or stirring it vigor 
ously with a paddle or an equivalent device. This pro~ 
d-uces a completely stable emulsi?ed product “B” which 
may be stored almost inde?nitely in any climate. 
The mixture “C” is formed by ?rst melting the beeswax 

and paraffin wax together at a temperature in the 
neighborhood of 200° F. To the melted waxes is added 
a mixture of linseed oil and kerosene in the amounts 
given above. The condensed milk and soap mixture are 
then added with e?icient stirring to the mixture of bees 
wax, paraf?n wax, linseed oil and kerosene. After 
e?icient mixingv the mixture “C” is brought to a light 
“cream” consistency by continued stirring at room tem 
perature. The emulsi?ed product “C” is completely 
stable in storage for an extremely long time, e.g. 6 months 
or longer under the normally encountered storage co-n 
anions. , ,, .. . 

Each of the base compositions “B” and “C” are com 
bined to, provide an ink base for pigmenting which is 
useful for an effective silk Screen printing process for 
producing transfer sheets and iron-on decals. A pre 
ferred combination of the base “B” and “C” for this 
purpose consists of 60% “B” and 40% “C” by weight, 
these proportions varying from 40-75% of B and 60 
25% of C. By mixing in suitable vblending equipment, an 
ink base is provided which will serve as a vehicle for wash 
out ink (water soluble ink) or permanent type dye. 
Depending on the climate where the ink base is to be 
employed, the composition of the ink base may range from 
40% to 75% of the base “B” by weight. 

b The product resulting is thoroughly emulsi?ed and on 
mixing‘ of a dye therein provides an ink which will 
readily vflow through silk ‘at ordinary room temperatures. 
This ink also has the characteristic of hardening on ex 
posure to air at ordinary room temperature. 

Ex'a'mpl'e II 
In this example pigmented types of aqueous emulsion 

inkcompositions are described. 
The base mixture _“B" and the base mixture “C” of 

Example I are mixed in 50/50 proportions by volume. 
Venetian red pigment in an amount of 42% by weight of 
combined “B” and “C” is carefully blended in by stirring 
with ‘e?icient mechanical stirring at room temperature 
for 3-4 hours. The red colored emulsion is applied by 
silk screen to form red colored dots on a cellulose acetate 
?lmv base to make an iron-on decal. A ?at iron, elec 
trically heated to 200-225 ° F. serves to transfer the red 
dots of the image to a paper sheet. 

Example III 

This example illustrates variations in the wax com 
position. 

In similar manner to the preparation of Example I, 
thinner “A,” ?rst base mixture “B,” and second base mix 
ture “C” are mixed. ‘The only change which is made in 
the formulation is to substitute in mixture “B” and in mix 
ture “C,” a mixture of slack wax and OZOCéI‘lIé, there be 
ing ‘present 50 parts of each of these waxes in the petro 
leum wax component. This petroleum wax mixture 
melted in thenrange of 120-160“ F. Ozocerite was added 
in the proportion varying from 30-70 to 70-30 to the 
slack wax. Uponrcombining thelso modi?ed mixtures 
“B” and “C” as set out in Example I, an ink pigment as in 
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8 
Example 11 produced satisfactory iron-on‘ decals'on‘cel 
lulose acetate. 

Similarly the petroleum wax of Example 'I was changed 
to a mixture of slack wax and ‘gilsonite, a-further embodi 
ment was a mixture of Utah‘ wax and slack wax. In 
both of these latter compositions‘, the gilsonite and Utah 
wax were used in varying proportions with slack wax 
from 70-30 to 30-70 by weight. Similar satisfactory de— 
cals' were produced;_ 
A further formula was made in which the high melt 

ing wax component, carnauba wax of base “B” in Ex 
ample I was substituted‘in the same amount with Montan 
wax. v Equally good results were obtained in the ?nal 
decal printed by the silk screen method. 
A further formula was prepared utilizing Ouricuri wax 

instead of carnauba wax’ in Example I. 
Still another mixture was made in which the petroleum 

wax component‘ in each oflformulas “B” ‘and “C” is a 
mixture of equal parts of slack wax, Japan wax and 
gilsonite. 
Each of these latter formulations provided excellent 

iron-on decals. 
Example IV 

This example illustrates variation of the oil plasticizing 
component. The method for'formulation is the same as 
in Example I, the-method of pigmentation and applica 
tion of the ink ‘by silkv screen printing is as set out in 
Example II.‘ The'variation illustrated 'in this example is 
by substituting in the same proportion as set out in Exam 
ple I, tung oil, castor oil, and a 50/50 mixture of wool 
fat and linseedoi‘l. 
Each of the foregoing" formulations provided satisfac 

tory iron-on de'cals. in accordance‘ with the procedure in 
Example 11. 

In the foregoing examples there are illustrated various 
wax emulsion ink formulations based upon kerosene as 
the essential solvent, milk protein as the essential stabiliz 
ing agent and a vegetable oil as the non-volatile wax plas 
ticizer for‘ a petroleum based wax. The petroleum wax 
based composition exhibits a melting range in the tem 
perature interval for decal transfer by a hot iron, e.g. 
from 125 to 210° F. In each instance of printing the 
discrete separate dots were ‘formed on the decal and 
transferred from the decal to a receiving sheet in unim 
paired condition without loss of clarity, spacing or dimen 
sions. 

In each case the printing on the transfer base sheet, 
nitrocellulose, cellulose acetate, Holland cloth, at room 
temperature resulted in dots which readily dried at room 
temperature. Color overprinting follows‘ conventional 
silk screen multicolor printing. The stability of the com 
bined formula‘was such that it could be used within 24 
hours after mixing. The storage stability of the separate 
mixes “B” and “C" is 6 months or longer. The lower the 
content of aromatic solvent (e.g. xylol or cyclic naph 
-thene)rand the higher the content of petroleum wax 
(e.g. gilsonite, para?in, Utah wax, etc.) the better the 
stability of the one package mix. In certain cases storage 
stability of several weeks is obtained with the high 
petroleum base compositions. 
The ink base provided by the invention is translucent 

so that any color or type of dye may be added ‘and there 
is accurate strength and color reproduction. There is no 
reaction produced between the dye and the resultant ink 
base which will distort the true dye or pigment color in 
any respect. 
Any conventional inexpensive paper may be used as 

a transfer sheet after having‘been ?rst sealed with liquid 
rubber or its equivalent. The silk screen frame is placed 
over the coated paper and inks employing the base of 
the invention may be pressed through the silk screen in 
the required pattern and onto the paper using a squeegee. 
No heat is involved in the application. The smoothness 
of the ink base enables the inks to be freely ?owed through 
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the screen and to be clearly and distinctly impressed on 
the paper in the required pattern. In this manner a 
reverse image of the desired decal pattern is effected on 
the transfer sheet. This reverse image dries distinctly on 
the transfer sheet on ordinary exposure to air at room 
temperature and the transfer sheet so formed may be 
stored relatively inde?nitely. When it is desired that this 
transfer sheet be used, it may be placed over the fabric 
on which the image is to be impressed with the impression 
adjacent the fabric. Application of the hot iron to the 
back of the transfer sheet effects an immediate transfer of 
the image to the fabric in a clear and distinct fashion. A 
positive image results which has a substantial life expec 
tancy under, ordinary usage. All colors are reproduced 
in perfect registration and with substantial uniformity. 
The combination of the waxes as emulsi?ed by the con 
densed milk produces an ideal vehicle for transfer of the 
ink to the fabric in a clear distinct image. 
Thus the ink base of the invention provides a medium 

enabling a cold process of effecting transfer sheets for 
iron-on decals which is extremely inexpensive and simple 
to employ. This opens up a new ?eld of endeavor for 
every silk screen processer and enables him to place 
images, designs or any artistic creation on paper without 
need for expensive dies and in a manner so it can be 
effectively applied to fabric by a simple ironing applica 
tion. The process enabled by the invention compositions 
expands the silk screen art to a signi?cant degree and it is 
made possible by the composition provided by the inven 
tion. 
The emulsions of the invention have been particularly 

described With reference to their use in silk screen print 
ing. However, they may ‘also be advantageously em 
ployed in e?fecting spot carbon and for similar applica 
tions. Such is comprehended as within the scope of the 
present invention. 

I claim: 
1. An oil-in-water ink emulsion adapted for silk screen 

printing to provide a heat releasable and heat transfera 
ble ?lm on a transfer sheet consisting essentially of a 
dispersed ‘oil phase of a wax mixture of (1) low melt 
ing, low melt-viscosity petroleum wax component, (2) 
intermediate melting, high melt-viscosity wax component 
and (3) a high melting, medium melt-viscosity wax com 
ponent, said wax mixture melting gradually throughout 
the range from about 125° F. to about 210° F., said low 
melting wax component (1) melting in a range of 125 
165° F. and being present in a proportion of from 
41-49% by weight of the total wax present, said inter 
mediate melting wax component (2) melting in a range 
of from about 142-150q F., and said high melting wax 
component (3) melting in a range of about 180-187° 
F., a liquid vegetable oil plasticizer for said wax being 
present in an amount of from about 24-30% of the 
total weight of wax and oil, a volatile petroleum hydro 
carbon solvent for said plasticizer wax mixture having 
a boiling point of ‘from, 100-250" and constituting from 
about ‘44% to 52% of said oil phase, and as a stabiliz 
ing agent for said wax, plasticizer and solvent, milk pro 
tein in an amount of from about 2—8% present in said 
water phase, together with about 0.1 to 0.4% of alkali 
metal soap and 0.05 to 0.2% of borax to interact with 
said milk protein as the sole alkaline agents in said wa 
ter phase. 

2. An ink emulsion as claimed in claim 1 wherein said 
low melting wax component is para?in wax which is pres 
ent in an amount of from 41-49% by weight of the total 
wax present, said intermediate melting wax component 
is beeswax‘ which is present in an amount'of from 24-30% 
of total wax present, and said high melting wax com 
ponent is carnauba wax which is present in an amount 
of ‘from 24-30% of the total wax present. 

3. An ink emulsion as claimed in claim 1 wherein said 
petroleum wax is a mixture of slack wax and ozocerite. 
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4. An ink emulsion as claimed in claim 1 wherein said 

petroleum wax is a mixture of slack wax and gilsonite. 
5. An ink emulsion as claimed in claim 1 wherein said 

petroleum wax is a mixture of Utah wax and slack wax. 
6. An ink emulsion as claimed in claim 1 wherein said 

intermediate melting wax component is Ghedda wax, said 
low melting wax component is para?in wax and said high 
melting wax component is carnauba wax. 

7. An ink emulsion as claimed in claim 1 wherein said 
high melting wax component is Ouricuri wax and said in 
termediate melting wax is beeswax. 

8. An ink emulsion as claimed in claim 1 wherein said 
high melting wax component is Montan wax and said in 
termediate melting wax is beeswax. 

9. An ink emulsion as claimed in claim 1 wherein said 
petroleum wax is a mixture of slack wax, Japan wax and 
gilsonite. 

10. An ink emulsion as claimed in claim 1 wherein said 
wax is plasticized with linseed oil. 

11. An ink emulsion as claimed in claim 1 wherein said 
wax is plasticized with tung oil. 

12. An ink emulsion as claimed in claim 1 wherein said 
wax is plasticized with castor oil. 

13. An ink emulsion as claimed in claim 1 wherein said 
wax is plasticized with a mixture of wool fat and linseed 
oil. 

14. An ink emulsion as claimed in claim 1 wherein said 
petroleum hydrocarbon solvent is predominantly kero 
sene with a minor proportion of aromatic petroleum hy 
drocarbon solvent therein. 

15. An iron-on decal made by silk screen printing to 
provide a heat releasable and heat transferable ?lm com 
prising a transfer sheet printed with an oil-in-water ink 
emulsion consisting essentially of a wax mixture of (1) 
low melting, lo-w melt-viscosity petroleum wax compo 
nent, (2) intermediate melting,v high melt-viscosity wax 
component and (3) a high melting, medium melt-viscosity 
wax component, said wax mixture melting gradually 
throughout the range from about 125° F. to about 210° 
F., said low melting wax component (1) melting in a 
range of 125-165° F. and being present in a proportion 
of from 41-49% by weight of the total wax present, 
said intermediate melting wax component (2) melting 
in a range of from about 142-150” F., and said high 
melting wax component (3) melting in a range of about 
180-187° F., a liquid vegetable oil plasticizer for said 
wax being present in an amount of from about 24-30% 
of the total weight of wax and oil, a volatile petroleum 
hydrocarbon solvent for said plasticizer wax mixture hav 
ing a boil point of from 100-250° F. and constituting 
from about 44% to 52% of said oil phase, and as a sta 
bilizing agent from said wax, plasticizer and solvent, milk 
protein in an amount of from about 2-8% present in 
said water phase, together with about 0.1 to 0.4% of 
alkali metal soap and 0.05 to 0.2% of borax to inter 
act with said milk protein as the sole alkaline agents in 
said water phase. 

16. The method of making an oil-in-water ink emulsion 
adapted for silk screen printing to provide a heat releas 
able and heat transferable ?lm on a transfer sheet com 
prising mixing at a temperature between 100-200° F. a 
wax mixture of (1) low melting petroleum wax compo 
nent, (2) intermediate melting wax component and (3) 
a high melting wax component, said wax mixture melting 
gradually throughout the range from about 125° F. to 
about 210° F., said low melting wax component ( 1) melt 
ing in a range of 125-165° F. and ‘being present in a pro 
portion of from 41-49% by weight of the total wax 
present, said intermediate melting wax component (2) 
melting in a range of from about 142-150° F., and said 
high melting wax component (3) melting in a range of 
about ISO-187° F., adding a liquid vegetable oil plas 
ticizer for said wax and a volatile petroleum hydrocarbon 
solvent having a boiling point of from 100-25 0° F ., there 
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after adding milk protein in'water to provide't'a total water 
contentof'about‘41 to 50%, the milk-solids content'being 
-about'6'-9% of the water-and adding about~0.1 to 0.4% 
of soap and'0.05 to 0.2% ofborax'to interact with said 
milk protein as the sole ‘alkaline agents in said water 
phase. 

17. A method as claimed in ‘claim 16 wherein said'rnilk 
protein in water is added in the» form- of condensed milk 
and said emulsion is pigmented. 

18. A method as claimedin- claim 16 wherein said milk 
protein in water is added‘ in the form of reconstituted 
powdered milk. ‘ 

19; oil-in-water pigmented ink. emulsion adapted for 
silk screen printing to providediscrete dots of heat trans 
ferable design on a transfer sheet consisting; essentially 
ofv a dis'persed-o-il'pha-se consisting of a wax mixture of; 
wide melting range petroleum wax component, and higher 
melting hardwaxrco-mponent, said-Wax mixture melting 
gradually throughout the range from about 125 F" F. to. 
about 210° F., there being present a proportion o-? para?in 
wax to provide kerosene solubility of the entire wax mix 
ture, a liquid‘ vegetable oil plasticizer for said wax being 
present in an amount from about 24% up. to 30% by 
weight of the total weight of wax and oil'and. a volatile 
petroleum hydrocarbon solvent for said. plasticizer wax 
mixture having a boiling point in the kerosene range and. 
constituting about 52% to about 44% of said oil phase, 
a water phase, a pigment and as a stabilizing agent for 
said wax, plasticizer and. solvent, milk protein‘ in an 
amount of from about 2—8% present in said water phase. 

20. An oil-in-water pigmented ink emulsion. adaptedfor 
silk screen printing to‘ provide; discrete. dots of h‘eattrans 
ferable design on, a transfer sheet consisting essentially 
of a dispersed oil phase consisting of awax mixture of 
wide melting range para?in wax component, and higher 
melting hard wax component selected tromthe- group; 
consisting of carnauha wax,,.Montan wax,~ beeswax and 
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mixtures of said waxes, said wax mixture :gradually melt 
ing throughout the rangeof from about 125° F. to about 
210° F ., there being present-a proportionof para?in wax 
to provide ‘kerosene. solubility of the entire wax mixture, 
a-liquidnvegetablevoil plasticizer for said wax being pres 
ent in an amount from about 24%v upto 30% by Weight 
of the totalweight of wax and oil and a volatile petro 
leum hydrocarbon solvent for saidplasticizer wax mixture 
having a boiling point in the kerosene range, a water 
phase, apigment and as a. stabilizing agent for said wax, 
plasticizer and solvent, milk protein being present in said 
waterphase. . 

21. An. emulsion asaclaimed inclaim, 19 in which said 
solvent is. kerosene containing a small proportion of xy 
lene. 

22'. An emulsion as. claimed in claim 19in which there 
is. present soap. and 'borax each in amount less than 1% 
to aid suspension of the oil phase. 

23. An emulsion as. claimed in claim 19 wherein said 
pigment is. a water-soluble dyestu?. 

24.‘ An. emulsion.’ as .claimed; in- claim, 19 wherein said 
pigment is a water-insoluble dyestuff. 
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