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This invention relates to improvements in vitreous de 
calcomanias or transfers of the type used in the decora 
tion of chinaware, glassware, pottery, porcelain ware and 
the like. 0 

Formany years, it has been customary to use decal 
comania transfers prepared with special vitrifiable or 
ceramic colors in the decoration of articies of glassware, 
chinaware or the like. For example, a water release 
type decalcomania has been widely used and consists 
essentially of a paper carrier or backing having the de 
sired design imprinted thereon in one ormore vitrifiable 
enamel colors. The backing paper may be either the 
“slide off” type having a thin layer of a water soluble 
gum or may be a so-called “duplex” paper consisting of 
a layer of thin tissue paper with a water soluble gum 
coating on one side and releasably adhered at its other 
side to a heavier paper sheet. In either case, however, 
Soaking with water is necessary to effect release of the 
transfer design from the backing. After the design has 
been temporarily ad hered to the ceramic article it is 
necessary to dry the article thoroughly to remove all 
traces of Water after which a high temperature firing 
operation is employed in the usual manner. 

Although vitreous decalcomanias of the water release 
type have enjoyed widespread commercial use, it is well 
recognized that they have serious disadvantages arising 
primarily from the fact that a number of inconvenient 
and time-consuming steps are required. Furthermore, the 
use of Water or varnish and the presence of water soluble 
gum introduces innumerable difficulties so that the water 
release type transfers require considerable care and skill 
in the use thereof and do not lend themselves to high speed machine application. 

In order to overcome these various disadvantages of 
the Water release type vitreous decalcomanias it has been 
proposed to employ a transfer of the heat release type. 
In this connection, reference is made to a copending ap 
plication Serial No. 633,994, filed January 14, 1957, by 
Frank L. Porth (now U.S. Patent No. 2,970,076, issued 
January 31, 1961), the Porth application and the present 
application being owned by a common assignee. A heat 
release vitreous decalcomania is characterized by the use 
of a heat releasable backing at one side of the vitreous 
design and an cuter thermoplastic or heat activatable 
adhesive at the opposite side of the vitreous design. As a 
result, when the decalcomania is subjected to heat the 
vitreous design layer is released from the backing and is 
also temporarily adhered to the article being decorated, 
both effects being accomplished in substantially a single 
step. The present invention: is concerned with improve 
ments in a heat release vitreous decalcomania or transfer 
of the type just described. 

In decorating an article of chinaware, glassware, or 
the like, the article which is quite hot as formed is 
cooled to a suitable temperature before the application 
of the decoration and is then reheated to fire the vitreous 
design. This cooling step is particularly necessary in 
the case where the article is decorated directly by screen 
printing or by the use of a Water release type transfer 
as previously described. In such cases, it is generally 
necessary to cool the article to room temperature prior 
to decoration. However, even in the case of a heatre 
lease transfer where the heat of the article may be relied 
upon to effect release of the design from the backing, it 
has stili been necessary heretofore to cool the article to 
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2 
a substantial eXtent in order to achieve success. For 
example, in the case where a wax or wax-like material is 
employed as the heat release agent for releasably adher 
ing the vitreous design to the transfer backing, it has 
been necessary heretofore to adjust the temperautre of the 
ware so that it is only slightly above the melting point 
or softening point of the waX. If the temperature of 
the ware is too high, the heat release materials hereto 
fore known do not function properly and the desired 
Successful release is notalways obtained. Moreover, in 
many instances such as in the decoration of glassware 
or under-glaze decoration of bisque, it is highly desirable 
to be able to decorate the ware at relatively higher tem 
peratures in orderto eliminate extensive cooling and there 
by speed up the overall operation with a resultant sav 
ing and increased production rate. 

Accordingly, a primary object of the present invention 
is to provide an improved vitreous transfer of the heat 
release type which is capable of being used at substan 
tially higher ware temperatures than has been possible 
heretofore. 
A further object of the invention is to provide a novel 

and improved heat release formulation for a vitreous 
decalcomania of the type described. 

Other objects and advantages of the invention will 
become evident from the subsequent detailed description 
taken in conjunction with your accompanying drawings 
wherein: 

FIG. 1 is a diagrammatic cross-sectional representa 
tion on an eXaggerated scale of a decalcomania transfer 
comprising one specificembodiment of the invention; and 
FIG. 2 is a view similar to FIG. 1 but showing a modifi 

cation of the invention. 
Referring first to FIG. 1, the embodiment of the in 

vention therein illustrated comprises a vitreous decal 
comania ortransfer which is adapted for manufacture by 
any suitable printing method, e.g. silk screen printing, 
lithography, rotogravure, or letter press printing. The 
decalcomania has a releasable backing comprising in this 
instance a paper sheet I with a barrier layer or coating 
2 which renders one side of the paper less porous and 
retards penetration by waX or wax-like materials. As 
hereinafter described in connection with FIG. 2, the bar 
rier coating 2 may be omitted if desired. The barrier 
coated paper is also provided with a superimposed coat 
ing 3 of a special wax-like heat release material which 
constitutes the principal feature of the invention, as here 
inafter described in detail. A clear resinous film 4 is 
disposed over the heat release coating 3 and serves as an 
imprint receiving support for the subsequently applied 
vitreous design. The vitreous design, indicated at 5, is 
disposed directly against the clear layer 4, it being under 
stood that the design 5 will usually comprise a com 
pound or composite layer including a plurality of differ 
ent ceramic color compositions arranged to provide the 
desired ornamentation or text matter. Over the outermost 
side of the vitreous design 5 is provided a layer 6 of a 
suitabie thermoplastic or heat activatable adhesive mate 
rial which serves as a temporary binder for securing the 
design 5 to the article being decorated. 
The vitreous decalcomania described above is employed 

in decorating a ceramic orglass article by contacting the 
outermost thermoplastic layer 6 of the transfer with 
the heated article. The heat thus applied to the transfer 
accomplishes two effects in a single step. In the first 
place, the thermoplastic layer 6 is activated or rendered 
tacky so that the vitreous design 5 is temporarily adhered 
to the ceramic or glass surface. At the same time, the 
application of heat to the decalcomania from the design 
side thereof causes the heat release coating 3 to melt or 
soften thereby automatically releasing the barrier coated 
paper backing. It will be understood that the clear layer 
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4 is released as a unit with the design 5 and is disposed 
outermost when the design 5 is on the article. There 
after, the article is fired at a high temperature in the usual 
manner so that the vitreous design 5 is melted and per 
manently fused into the ceramic orglass Surface. The 
clear layer 4, the organic components of the vitreous 
design 5, and the temporary adhesive 6 are completely 
consumed during the firing operation so that only the 
pigmented flux component of the vitreous design 5 re 
mains. The foregoing decorating techinique may be ap 
plied either to glazed or unglazed Ware. In the case of 
the latter, the transfer is applied to the bisque or un 
glazed article. Thereafter the bisque with the tempo 
rarily adheredi design is heated to dispel the organic 
components of the design and a liquid glaze is then ap 
plied by dipping or spraying. After an initial drying 
period, the ware is then fired to produce the finished 
article having a very durable underglazed decoration. 
Although it is also possible to apply the transfer by 
placing the design side of the transfer against an un 
heated article and then applying heat to the backing side 
of the transfer, the above described technique of pre 
heating the ceramic or glass article before contact 
with the transfer is found to be highly advantageous be 
cause it affords better release of the design from the 
backing and lends itself very readily to high speed ma 
chine application. 
As heretofore mentioned, when ceramic or glass ar 

ticles are first manufactured they are at a very high tem 
perature and must necessarily be cooled substantially be 
fore they canbe decorated by the usual decorating tech 
niques. For example, in the case of glass bottles, as 
the bottie comes from the glass forming mold it may 
have a temperature of 1100-1200° F. and in order to 
cool the same to a lower temperature suitable for decora 
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tion, the bottle must be passed through an annealing 
lehr so as to obtain gradual cooling without setting up 
undue strains in the glass. Obviously, such a prolonged 
cooling step is a costly and time-consuming operation. 
Furthermore, after the decoration has been applied, the 
decorated article must then be reheated and fired and 
again cooled in an annealing lehr. Accordingly, it Will 
be understood that even when the decoration of the Ware 
is accomplished by means of a heat releasable vitreous 
decalcomania, it is still desirable to be able to eliminate 
or at leastminimize the extent of cooling necessary prior 
to decoration. 

Although the heat release layer of a heat release type 
vitreous decalcomania may comprise a vegetable or min 
eral waxhaving a melting point within the range of from 
about 130° F. to about 220° F., such heat release layers 
are not suitable for application to ceramic Ware or glaSS 
ware at high temperatures. When the temperature of 
the ware is appreciably higher than the melting point of 
the wax, it will be found that the wax is dissipated too 
rapidly to permit proper release of the design layer from 
the backing. This difficulty is accounted for, at least 
in part, by the fact that the molten wax at high tem 
peratures has a low viscosity and tends to be absorbed 
into the paper backing. Furthermore, the reduced vis 
cosity of the molten wax at high temperatures allows 
the molten waX film literally to be squeezed out or eX 
truded under the pressure of application When the Ware 
is pressed against the decalcomania transfer. In any 
event, experience has shown that with the usual vegetable 
or mineral waxes, the temperature of the ware can be 
only slightly above the softening point of the waX in 
order for the transfer to be applied successfully. Other 
wise, the ceramic colors in the design layer apparently 
make direct contact with the paper sheet and tend to 
stick or adhere to the same. 

In accordance with the present invention, a special 
formulation is employed for the heat release layer 3 
(FIG. 1) which overcomes the aforementioned difficulties 

40 

45 

50 

55 

60 

65 

70 

75 

4 
and permits the transfer to be applied successfully to 
the ware while the latter is at a temperature appreciably 
above the melting point or softening point of the heat 
release material. For the heat release coating 3 I employ 
a mixture which is solid at room temperature and com 
prises a major proportion of one ormore normally Solid 
polyethylene glycols and a minor proportion of a nor 
mally liquid polyethylene glycol. Polyethylene glycols 
are polymers formed by the addition of ethylene oxide to 
ethylene glycol or water and their generai structure may 
be Written as: 

H-(CH2OCH2)-OH 
These compounds are normally liquid when their average 
molecular weight ranges from about 200 to about 600 
and are normally solid when their molecular Weight is 
above about 1000. Such materials are available com 
mercially from a number of sources, e.g. the materials 
sold by Union Carbide Chemicals Company under the 
trademark “CarbowaX.” 

i have found that the melt viscosity of the polyethylene 
glycol composition, i.e. the viscosity When in molten 
form, is apparently the controiling factor in obtaining 
successful release of the vitreous design from the backing 
when the transfer is applied at high temperatures. In 
accordance with the present invention, the normally solid 
heat release coating formulation must be so constituted 
that when the heat release coating is melted at the high 
temperature of the ware, the molten coating still pos 
sesses a relatively high viscosity so that it does not 
readily penetrate into the paper backing 1 and also is not 
readily squeezed out or extruded from between backing 
and the design when the transfer and the Ware are 
pressed together. Although the barrier layer 2 mini 
mizes the opportunity for penetration of the molten coat 
ing 3 into the paper backing 1, nevertheless, such pro 
tection is not entirely adequate if the transferis applied 
at high ware temperatures. 

I have found that a normally solid polyethylene glycol 
formulation containing at least about 25 wt. percent of 
normally solid polyethylene glycol compounds having 
an average molecular weight of from about 15,000 to 
about 20,000 possesses the necessary high viscosity when 
in molten form. For example, Carbowax Compound 20M 
having an estimated molecular Weight of 15,000 to 20,000 
and a melt viscosity at 210° F. of 96,000 centipoises is 
particularly suited for this purpose. Although the soft 
ening point of Carbowax 20M is only about 127.4° F. 
which is not greatly different from the softening points 
of other polyethylene glycol compounds having much 
lower mclecular weights, yet its melt viscosity is many 
times greater than the melt viscosity of the lower mole 
cular weight polyethylene glyco compounds. 

Although the use of a high molecular weight polyethy 
ene glycol having a high melt viscosity constitutes the 
cruX of the present invention, it is generally desirable as 
a practical matter to formulate the heat release coating 
3 from a mixture of polyethylene glycol compounds in 
order to provide more acceptable overall properties. The 
high molecular weight polyethylene glycols having a 
molecular Weight on the order of 15,000 to 20,000 are 
somewhat hard and brittie in solid form and in order to 
impart greater fieXibility or plasticity to the heat release 
coating it will usually be desirable to include in the 
formulation a major proportion of a lower molecular 
weight normally solid polyethylene giycol having, for ex 
ample, an average molecular Weight of from about 3,000 
to about 8,000. For example, Carbowax Compound 
4000 having an average molecular weight of 3000-3700 
and Carbowax Compound 6000 having an average mole 
cular weight of 6000-7500 are particularly useful to 
modify the properties of the higher molecular weight 
polyethylene glycol compound such as Carbowax Com 
pound 20M. In addition, it is important to include in 
the formulation a minor percentage of a normally liquid 
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polyethylene glycol compound in order to impart further 
flexibility or plasticity to the final coating. 
Although the proportions of the various polyethylene 

glycol ingredients in the total formulation may vary con 
siderably, it is preferred to employ at least about 25 wt. 
percent polyethylene glycol having an average mclecular 
Weight of 15,000-20,000 and at least about 5 wt. percent 
of a normally liquid polyethyiene glycol compound. As 
heretofore mentiomed, the most suitable formulations are 
those containing a mixture of normaliy solid polyethylene 
glycol compounds having both high and low average 
molecular Weights together with a certain percentage of 
a nornnally liquid polyethylene glycol compound. Good 
results are obtained within the following ranges: 

Weight percent Normally solid polyethylene glycol, avg. M.W. 
15,000-20,000------------------------- 25 to 50 Normaliy solid polyethylene glycol, avg. M.W. 
30098000 ---------------------------- 70 tO 40 

Normally liquid polyethylene glycol, avg. M.W. 
200-600------------------------------ 5 tO 10 
The softening point of the heat release mixture wili 

generally range from about 180° F. to about 340° F. 
Regardless of the exact proportions of the different poly 
ethylene glycol ingredients, it is essential that the com 
bined mixture have a high melt viscosity within the op 
erating temperature range. For example, a preferred 
formulation is as follows: 

Weight percent 
Carbowax 20M (avg. M.W. 15,000-20,000)-------- 25 
Carbowax 4000 (avg. M.W. 3000-2700)----------- 7O 
Carbowax 400 (avg. M.W. 200-600)-------------- 5 
Over the operating temperature range of 180° F. to 340° 
F. the melt viscosity of the above mixture ranges from 
about 1150 centipoises at 180° F. to about 175 centipoises 
at 340° F. This meit viscosity range is substantially 
greater than the melt viscosity of Carbowax 4000 aloe, 
as seen from the following absolute viscosity data which 
were determined on a Brookfield viscosimeter: 

Viscosity (Centi poises) 
Temp. (º F.) 

Carbowax Mixture 
4000 

When a transfer of the type shown in FIG. 1 and hav 
ing a heat release layer 3 of the character just described 
is employed in the decoration of high temperature Ware, 
e.g. at from about 300° F. to about 500° F., excellent 
results are obtained without encountering the difficulties 
which might normally be eXpected in high temperature 
applications. Although I do not wish to be bound by 
theoretical explanations, it is believed that the high melt 
viscosity of the formulation, as described above, is re 
sponsible for the excellent release qualities of the transfer 
even at higher than usual ware temperatures. Appar 
ently, the high melt viscosity of the formulation prevents 
the molten release material from soaking into the paper 
backing and from being extruded too rapidly from be 
tween the backing and the design imprint. Further 
more the above described formulations do not vaporize 
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6 
as rapidly at high temperatures. A further factor of 
importance is that the high molecular weight polyethylene 
glycol compounds, such as Carbowax Compound 20M, 
are appreciably less hygroscopic than the lower molecular 
weight polyethylene glycol compounds and consequently 
the quantity of Water or moisture present in the heat 
release coating is somewhat less than Would normally 
be the case. Accordingly, less difficulty is experienced 
with blow holes, blisters, and the like due to the rapidly 
vaporizing moisture at high temperatures. 
The high melt viscosity polyethylene glycol formula 

tions may be applied to the paper backing according to 
the usual hot melt coating techniques at a coating tem 
perature of from about 200° F. to about 300° F. A 
suitable coating weight has been found to be from about 
0.4 to about 3.0 gms. per 100 sq. in. of surface. 
For the sake of completeness, the remaining layers of 

the decalcomania of FG. 1 will nowbe described briefly. 
The barrier layer 2 may be in the nature of a surface 
sizing or seal coating such as starch, casein, glue, alkali 
metal silicate, etc., either with or without a clay type 
filler. A highly satisfactory barrier layer comprises water 
glass orother alkali metal silicate having dispersed therein 
talc, clay or like filler. As previously mentioned, the 
presence of the barrier coating 2 on the paper i tends 
to prevent excessive penetration and absorption of the 
coating 3 when the latter becomes soft or molten under 
heat release conditions. Obviously, the material selected 
for the barrier layer 2 must be stable and relatively un 
affected by the temperatures normally encountered dur 
ing heat release application of the decalcomania. It 
has also been found that the presence of the barrier coat 
ing 2, which seals the pores of the paper, apparently re 
sults in a more uniform and smoother heat release 
coating 3 with the resuit that is possible to print designs 
having relativey fine and delicate details without sacri fficing clarity. 
By reason of the release layer 3, it will be understood 

that the transfer body comprising the layers 4, 5, and 6 is 
releasable as a unit from the coating 3. The layer 4 which 
provides a base or support for the vitreous design 5 is an 
unpigmented clear resinous film which is preferabiy formed 
from the same organic medium or vehicle which provides 
the body portion of the various color layers or prints in the 
vitreous design 5. More specifically, the film 4 may com 
prise an ethyi cellulose lacqueror an acrylic resin such as 
a polymerized acrylic resin ora polymethy methacrylate 
resin. The resinous layer 4 may be formed over the heat 
release surface 3 usinga fiuid formulation containing a sol 
vent which preferably has no substantial solvent effect on 
the coating 3. The formulation should also contain a suit 
able plasticizer such as a chlorinated diphenyl. Merely 
by Way of example, the following is a typical formulation 
ofa material which may be used to form the clear resinous layer 4: 

Parts by wt. 
“Lucite” acrylic resin (Du Pont L-46)------------- 1 
Aromatic petroleum hydrocarbon solvent---------- 1.3 
Chlorinated diphenyl plasticizer (Monsanto Chemical 
Company, Aroclor 1262)--------------------- 1 

Another typical formulation for the layer 4 using ethyl 
cellulose is as follows: 

Lbs. 
Ethyl cellulose (N-22)------------------------- 14 Butyl Cellosolve (ethylene glycol monobutyl 

ether) ------------------------------------- 14 
Chlorinated dipheny plasticizer (Monsanto Chemical 

Co., Aroclor 1262)--------------------------- 12 
Aromatic petroleum hydrocarbon solvent---------- 58 

Asheretofore mentioned, the vitreous design 5is usually 
a composite or compound layer formed by imprinting a 
plurality of successive ceramic colors over the clear layer 
4. When the silk screen method of printing is used, the 
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first vitrifiable color in the form of a relatively viscous 
liquid or paste is forced through the screen or stencil 
and onto the clear layer 4. When this first print is dry, 
subsequent printings are then similarly applied in pre 
determinedi sequence and registration to build up the de 
sired final composite design. These printing pastes or inks 
consist of (1) a vitrifiable material or fiuX containing a 
suitable pigment or coloring material, and (2) a flowable 
vehicle or binder in which the pigmented fiux is dispersed. 
The pigmented fluX materials are Well known to those 
skilled in the decoration of glassware and chinaware and 
are supplied by ceramic color manufacturers as complete 
vitrifiable or ceramic colors which are then dispersed in 
the vehicle or medium by the user in accordance with the 
requirements of the particular job at hand. As the vehicie 
ormedium for the ceramic colors, l'acquersare videly used. 
containing a cellulose esteror ether (such as ethylceilulose, 
cellulose acetate, or nitrocellulose) in a low vapor pres 
sure organic solvent such as ethyiene glycol monobutyl 
ether (Butyl Cellosolve) to which is added a suitable 
plasticizer such as castor oil, dibuty phthalate, ora chlori 
nated dipheny. Acrylic resins, such as Du Pont's “Lu 
cite,” also may be used instead of the cellulosic resins 
and afford certain advantages in some instances. 
The proportion of pigmented fiuX to vehicle or organic 

medium in the vitreous ink or paste which is necessary to 
give satisfactory color values, firing characteristics and 
shelf life will depend to a large extent on the specific 
gravity and other properties of the particular pigmented 
fluX or ceramic color. For example, in many instances a 
suitable paste formulation can be madeby grinding about 
2 parts by weight of the pigmented fuxor ceramic color 
With about 1 part by weight of organic medium. The or 
ganic medium is provided with a sufficient quantity of 
plasticizer to enable the printed film to maintain proper 
flexibility even though carrying a heavy quantity of pig 
mented fiuX. In other instances, e.g. where a color deposit 
of reduced intensity is desired the relative quantity of pig 
mented fluX may be decreased by combining about two 
parts by Weight of pigmented fiuX with about three parts 
by Weight of organic medium. In the latter case, the 
plasticizer content of the organic medium will usually be 
reduced. For certain applications of the vitreous decal 
comania herein described improved firing qualities and 
avoidance of surface disfiguration may be realized by ar 
ranging the respective color layers of the design 5 in a 
predetermined sequence so that the coior print adiacent 
the clear layer 4 constitutes the hardest or most difficultly 
fusible layer with each successive color layer thereafter 
being progressively softer or more readly fusible so that 
the outermost or uppermost color layer of the decal 
comania is the softest or most easily fusible. Generaliy 
speaking, the degree of hardness or fusing temperature 
of the respective ceramic colors can be readity controlled 
by regulation of the composition and quantity of the fiuX 
content of the color. 

For purposes of illustration, but not by way of limit 
ing the scope of the invention, typical ceramic color formu 
lae for the vitreous design 5 in FIG. 1 may comprise the 
following: 

(1) A White color layer may have a flux consisting of 
62.8% lead oxide or litharge, 17.8% boric oxide, 14.1% 
silicon dioxide, and 5.3% cadmium oxide (al percentages 
by Weight). To this formula 16% by weight of titanium 
dioXide is milled in as an opacifier. 

(2) A. red color layer may include a flux containing 
56.0% lead oxide or litharge, 29.8% silicon dioxide, 
3.2% boric oxide, 2.1% lithium oxide, 4.1% cadmium 
oxide, 3.0% titanium dioxide, and 1.8% sodium oxide (all 
percentages by weight). To this flux formula about 9% 
by Weight of red pigment comprising cadmium sulfose 
lenide and cadmium oxide is milled in. 

(3) In the case of a black color layer the flux formula 
tion may include 78.0% lead oxide or litharge, 10.3% 
boric Oxide, and 11.7% silicon dioxide (all percentages by 
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3 
weight). This formula iscciabined with about 16% by 
weight of black pigment composed of a mixture of cobalt, 
chromium and iron Oxides. 

Each of the foregoing pigmeited fluxes is ground in an 
crganic median, such as a cellulose ester or ether oran 
acrylic resin vehicle as hereinbefore described, the pro 
portion of organic medium and its plasticizer content be 
ing regulated to provide the desired color and storage 
and ?iring characteristics in the finished transfer. The 
clear resin formiations described heretofore for the layer 
4are highly satisfactory for use with the foregoing ceramic 
color formulations and may be composited in the pro 
portion of 2 parts by weight of ceramic color to 1 part by 
weight of clear vehicle. 

ihe thermoplastic or heat activatable adhesive layer 
6, which constitutes the temporary bonding agent for ef 
fecting preliminary adherence of the vitreous design 5 to 
the article being decorated, may consist of any suitable 
th:2rmopla8tic resinous adhesive such as a maleic modified 
ormaleate resin, am acrylic resin, a vinyl resin, poiyvinyl 
nethyl ether, etc. Excellent results are obtained with a 
modified ethyl cellulose acquer residue containing a suit 
able plasticizer, Such as chlorinated diphenyi, and a ester 
glm, e.g. the giycery, methyi, or ethyi esters of rosin 
acids. One Such product known commercially as Resac 
1218-45 and manufactured by Resiac Chemicais Inc. of 
Chicago, illinois is particularly suitable for forming the 
layer 6. 

In FG. 2 a modification of the invention is shown 
Which is the same as FIG. 1 with the exception that 
the barrier iayer 2 on the paper backing has been 
omitted. Dependent upon the temperature of the ware 
in the use of the transfer and other factors, the use of 
a high melt viscosity material for the heat release layer 
3 Wili frequently prevent excessive absorption of the 
molten material in the paper 1 to the extent that a 
separate barrier layer 2 can be omitted without seriously 
detracting from the release characteristics of the transfer. 

Although the invention has been described with par 
ticular reference to certain specific embodiments, it is 
to be understood that various modifications and equiv 
alents may be resorted to without departing from the 
scope of the invention as defined in the appended claims. 

I claim: 
1. In a vitreous decalcomania having a vitreous design 

layer With a heat releasable backing at one side thereof 
and a heat activatable adhesive material at the opposite 
thereof Whereby upon application of heat the adhesive 
material is activated for adhering the design layer to an 
article and the design layer is simultaneously released 
from the backing, the improvement which comprises a 
coating of high melt viscosity material on said backing 
and interposed between saidbacking and said design layer, 
Said coating comprising a normally solid mixture of poly 
ethylene glycol compounds including at least one poly 
ethylene glycol compound having an average molecular 
Weight of from about 15,000 to about 20,000. 

2. The decaicomania of claim 1 further characterized 
in that Said coating has a softening point within the range 
of from about 180° F. to about 340º F. 

3. The decalcomania of claim 1 further characterized 
in that Said coating comprises at least about 25 wt. per 
cent of a polyethylene glycol compound having an aver 
age molecular Weight of from about 15,000 to about 
20,000. 

4. The decalcomania of claim 1 further characterized 
in that Said coating comprises at least one polyethylene 
gycol compound having an average molecular weight 
of from about 15,000 to about 20,000 and at least one 
polyethylene glycol compound having an average molecu 
lar Weight of from about 3000 to about 8000. 

5. In a vitreous decalcomania having a vitreous design 
layer With a heat releasable backing at one side thereof 
anda heat activatable adhesive material at the opposite thereof Whereby upon application of heat the adhesive 
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material is activated for adhering the design layer to 
an article and the design layer is simultaneously released 
from the backing, the improvement which comprises a 
coating of high melt viscosity material on said backing 
and interposed between said backing and said design 
layer, said coating comprising a mixture of normally solid 
polyethylene glycol compounds, at least one of which 
has an average molecular weight of from about 15,000 
to about 20,000, and a normally liquid polyethylene glycol compound. 

6. The decalcomania of claim 5 further characterized 
in that said mixture contains at least about 25 wt. per 
cent of said polyethylene glycol compound having an 
average molecular weight of from about 15,000 to about 
20,000 and at least about 5 wt. percent of said normally liquid polyethylene glycol compound. 

7. In a vitreous decalcomania having a vitreous de 
sign layer with a heat releasable backing at one side 
thereof and a heat activatable adhesive material at the 
opposite thereof whereby upon application of heat the 
adhesive material is activated for adhering the design 
layer to an article and the design layer is simultaneously 
released from the backing, the improvement which com 
prises a coating of high melt viscosity material on said 
backing and interposed between said backing and said 
design layer, said coating comprising a mixture of nor 
mally solid polyethylene glycol compounds, at least one 
of Which has an average molecular Weight of from about 
15,000 to about 20,000 and at least another of which 
has an average molecular weight of from about 3000 to 
about 8000, and a normally liquid polyethylene glycol 
compound having an average molecular weight of from 
about 200 to about 600. 

8. The decalcomania of claim 7 further characterized 
in that said mixture contains at least about 25 wt. per 
cent of said polyethylene glycol compound having an 
average molecular weight of from about 15,000 to about 
20,000 and at least about 5 wt. percent of said normally liquid polyethylene glycol compound. 

9. In a vitreous decalcomania having a vitreous design 
layer With a heat releasable backing at one side thereof 
and a heat activatable adhesive material at the opposite 
thereof Whereby upon application of heat the adhesive 
material is activated for adhering the design layer to an 
article and the design layer is simultaneously released 
from the backing, the improvement which comprises a 
coating of high melt viscosity material on said backing 
and interposed between said backing and said designlayer, 
said coating comprising a normally solid mixture of 
from about 25 wt. percent to about 50 wt. percent of 
a polyethylene glycol compound having an average mo 
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lecular weight of from about 15,000 to about 20,000, 
from about 40 wt. percent to about 70 wt. percent of 
a polyethylene glycol compound having an average mo 
lecular weight of from about 3000 to about 8000, and 
from about 5 wt. percent to about 10 wt. percent of a nor 
mally liquid polyethylene glycol compound having an av 
erage molecular Weight of from about 200 to about 600. 

10. The decalcomania of claim 9 further characterized 
in that said coatinghasa softening point within the range 
of from about 100° F. to about 340º F. 

11. In a vitreous decalcomania having a vitreous de 
sign layer with a heat releasable backing at one side 
thereof and a heat activatable adhesive material at the 
opposite thereof Whereby upon application of heat the 
adhesive material is activated for adhering the design 
layer to an article and the design layer is simultaneously 
released from the backing, the improvement which com 
prises a coating of high melt viscosity material on said 
backing and interposed between said backing and said 
design layer, said coating comprising a normally solid 
mixture of about 25 wt. percent of a normally solid poly 
ethylene glycol compound having an average molecular 
Weight of from about 15,000 to about 20,000, about 70 
Wt. percent of a normally solid polyethylene glycol com 
pound having an average molecular weight of from about 
3000 to about 3700, and about 5 wt. percent of a normal 
ly liquid polyethylene glycol compound having an aver 
age molecular Weight of from about 200 to about 600. 

12. In the method of decorating an article of glass 
Ware, chinaware, or the like by contacting the article at 
an elevated temperature with a heat activatable outer sur 
face of a vitreous design layer mounted on a heat re 
leasable backing and thereafter firing the article for 
permanently fusing the vitreous design to the surface of 
the article, the improvement which comprises contacting 
the article while at a temperature of from about 300° 
F. to about 500° F. With a vitreous desgn layer having a 
heat activatable outer surface, said vitreous design layer 
being carried on a temporary backing having a high 
melt viscosity coating interposed between the backing 
and the design layer and comprising a normally solid 
mixture of polyethylene glycol compounds including at 
least one polyethylene glycol compound having an aver 
age molecular weight of from about 15,000 to about 20,000. 
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