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My invention relatesto enamel decoration 
and coversa simplified and more economical 
process for applying colors to befused into 
an enamel coating to produce a highly deco 
rative and ornamental effect and finish. 
The invention is particularly useful and 

effective in the application of color designs 
and decorations on vitreous enamel prod 
ucts as for example, enameled. sheet metal 
plates or panels. '' - 
So far as I am aware, in alI processes here 

tofore practiced in the decoration of enam 
eled surfaces the procedure isto apply colors 
in a wet state, that is, a color is mixed in a 
liquid vehicle and applied in that state to 
the fired enameled surface. After applica 
tion of a color it must be dried, and under 
certain conditions, fired before another color 
can be applied thereover. If a certain shade 
of coloris desired one or more colors are 
mixed wet and applied in the wet state. Thus 
where a number of colorsare used many dry 
ing steps and firing steps are necessary in 
volving considerable time and expense. 

In the prior processes, the colors as ap 
plied, areopaque so that after the applica 
tion of one color and drying and firing, an 
other color applied over the first color will 
entirely coverthe first colorso that it will not 
shine through. It is therefore impossible 
insuch processesto obtain blending of colors 
when applied to the surface to be decorated. 
Take for example in the enameling of a 

panel of sheet metal, in accordance with the 
old processes, the panel is first coated with 
black enamel ground coat which is fired on. 
Then a white orotherlight colorenamel base 
coat is applied and fired. On this fired light 
enamel base coat the colors are applied in 
the wet state, and after each application of 
color the panel will have to be dried and 
fired before another color canbe superposed. 
In other words, the number of colors applied 
substantially governs the number of drying 
and firing operations necessary for a com 
pleted piece of work. Usually the vehicle 

º used for the wet colors contains foreign mat 
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ter which g: cause discoloration. 
The main object of my invention isto pro 

vide a process by which colors in a dry state 

or powdered formare directly applied, pref 
erably by means of stencils and suitable 
brushes on an unfired base coat or layer of 
enamel, which base coat, after application 
thereto of all the colors for the design or 
ornamental illustration desired, is then fired, 
so that one firing only is necessary for all 
the colors. The dry color adheres to the un 
fired enamel coating in sufficient quantity to 
make the desired tint in the enamel when it 
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is fired, and the fired color is practically the 
same as the natural color. The application of the dry color in pow 
dered form makes it possible to superpose 
several colors on the unfired enamel base coat 
and as the layers of colors adhering to the 
base coatare comparatively thin, the color 
layers will be transparent so that superim 
posed colors will combineto forma deriva 
tive or complementary color. Thus, with 
my process, only the primary colors need be 
used and can be applied directly to the un 
fired base coating ofenamel and by super position any desired complementary orde 
rivative color can be accurately obtained. 
Premixing of colors to get the desired tint 
is.therefore eliminated. 

Toiliustrate an embodiment of my inven 
tion I will now describe the various steps of 
procedure in decorating, for example, a sheet 
metal plate or panel. 

Figure 1is a sectional view through a 
plate to be decorated, and showing the plate 
with the enamel ground coat; 

Figure 2 is a similar view and showing 
the powdered base coat with the colored de 
Sign; 

Figure 3 is a similar view, showing the 
enamel ground coat, enamel base contand 
colored design after having beenbaked, and 

Figure 4 is a plan view of thebaked and 
finished decorated plate. In the customary manner the plate or 
panel may be givena ground coat of black 
vitreous enamel and this coat is fired. Over 
this ground coat is applied a base coat of 
white orotherlight colored vitreous enamel, 
but, contrary to the usual procedure hereto 
fore, thisbase enamel coat is notimmediatel 
fired, but, in accordance with my process, it 
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enamel to be very efficient. 
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will first receive the dry colors for forming 
the desired design. 
The colors used are the usual oxides in 

powdered form, and by means of a brush or othersuitable device ormaterialithecolor 
are applied either directly to the un fired base 
coat, orby means of stencils. The adhesion 
of the color powder to the unfired porcelain 
is a natural result due to the porous structure 
of the unfired enamel and the color powder 
will enter the pores of the unfired enamelto 
a considerable depth. Usually a separate 
stencil is used for the application of each 
color, and after all the colors have been ap 
plied, the plate or panelis putinto a furnace 
and is fired. 
Where the color has been applied lightly 

the frit content of the unfred enamel base 
coat will be sufficient to glaze over the color 
to give a glossy surface. To increase the 
glossiness the oxide colors may first be mixed 
with a certain percentage of powdered ena 
melor other vitreous materialto add frit ele 
ment to the base coat enamel while it is be 
ing fired. 

ith a light layer of dry color on the un 
fired enamel coat the color will be corre 
spondingly light after firing. If a heavier 
ordeeper shade of the color is desired the 
unfired enamel coat may be suitably treated 
so that more of the powdered color will ad 
herethereto. For example the base coat 
could be sprayed with a fixative suchi as a 
thin solution of gum arabic just before the 
coloristo be applied and more color will then 
of course adhere. I have found that a Water 
solution containing about five per cent of gum 
arabic will serve the purpose. The fixative 
solution may be sprayed or otherwise ap 
plied to the unfired enamel coating and when 
the coating is fired after application of the 
colors this fixative will not cause discolora 
tion nor interfere with the proper fusing of 
the colors into the enamei. 
The amount of powdered enamel or other 

gloss producingingredient will depend upon 
the finish desired. I have found the propor 
tion of 4 color powder to % powdered white 

The color and 
glazing element should of course bethor 
oughly mixed and this can be accomplished 
in the usual manner by wet mixing in a mill. 
However, aftersuch wet mixing the mixture 
is poured into molds and dried to form cakes 
from which the mixture may be readily 
rubbed in powdered form by means of a 
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brush or other suitable material or device 
and then applied to the surfaces on the ena 
mel coatingto be decorated. 
The application of the colors in dry form 

to leave comparatively thin color layers on 
the unfired enamel coat leaves the color lay 
ersmore or less transparent and a colorlayer 
first applied will be visiblethrough a color 
layer applied thereoverso that with my im 
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proved process superposing of colors is pos 
sible to produce complementary or derivative 
colors and many tints and hues not obtain 
able heretofore. Only the primary color 
oxides, blue, red and yellow, and perhaps 
black, need be employed and by proper Su 
perposition any desired color, shade, tint Or 
hue may be produced directly on the unfired 
enamel coating without first having to pre 
mix the colors as is necessary in prior 
processes. 
Of course, where colors are to be super 

posed the ceramic orglazing element content 
of the colors will be in proper proportion so 
that the proper glazingor gloss effect will be 
obtained when the enamel base coat, on which 
the colors have been superposed, is fired. 

Also, when Superposing colors, more or 
less application of a fixative may be neces 
sary in order to get the adhesion of the 
required amount of colors. A single appli 
cation of fixative on the unfired enamel coat 
may be sufficient, or after the application 
of each color more fixative may be applied 
before the next color is superposed. Then 
with the properamount of color held to the 
coat by the fixative, and the proper supply of 
glazing element in the colors, firing of the 
colored base coat will produce decorated 
areas which will have the desired glazed, 
glossy orenamel surface. 

After all the colors have been applied to 
the un fired base coat rubbing or brushing 
may be resorted to for producinghighlights. 
This is preferably accomplished by means 
of a stencil having openings where high 
lights are wanted, and the degree of brush 
ing or rubbing off some of the color will de 
termine the nature of the highlight. Also, 
after the colors have all been applied, the 
uncolored enamel base coating may be en 
tirelybrushed out preferably by usinga sten 
cil, so that the exposed black ground coat. 
will forma background for the colored areas 
or designs. After suchitreatment for pro ducinghighlights or background, the panel 
isplaced in a furnace for the final firing op 
eration during which the colors will be 
merged into the fusing enamel of the base 
coat, the superposed colors merging to pro 
duce the desired complementary colors or 
derivatives. 
Where part of the enamel base coat, before 

firing, is brushed out to form a background, 
the decorated areas will be raised to give the 
effect of enameled embossing. If a back 
ground is desired of a color different from 
the ordinary black, the procedure would be 
to cover the blackground coat with an enamel 
coating of the color desired for the back 
ground, and to fire this coating and then 
apply thereover an enamel base coating 
which remains unfired until the colors have 
been applied thereto. Then after applica 
tion of the colors this base coating will be 
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brushed out at the desired places down to the underlying fired back-ground coating. 
After producing the background the colored 

coating is fired to produce the finished 
WOT, My improved process differs from all prior 
processes in that no liquid binder is neces 
sary for the colors for their application to 
the surface to be decorated. In prior proc 
esses the color with the liquid binder isap 
plied to a fired enamel surface and, particu 
larly where stencils are used, after applica 
tion of one color, the work must be put into 
an oven for drying before the next color can 
be applied, and if the work involves any 
brushing out, application of one color and 
drying must be followed by a firing opera 
tion before the next color can be applied. 
These prior processes therefore involve many 
drying and firing steps substantially gov 
erned by the number of colors applied. 
With my process the enamel base coat is left 
unfired and for ordinary color application 
the mere porous condition of the enamel sur 
face serves as the adhesive agent until the 
enamel is fired to make the design fuse into 
an integral mass. Where heavier and deep 
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er coloring is desired a suitable fixative is 
applied, particularly when colors are super 
posed. However, the fixative is not wholly 
necessary except when it is necessary for 
more color to adhere to the unfired coating 
to produce the desired heavier or more 
brilliant tones. In prior processes, color oxides and pow 
dered white enamel or other suitable glaz 
ingmaterial are mixed with a vehicle orbind 
er and this mixture, of paint consistency, is 
applied on the fired enamel coat to be deco 
rated. Such vehicle or binder very often 
causes discoloration of the enamel and de 
stroys the life of the colors. Furthermore, 
where colors are applied over each other the 
enamel, after firing, is so thick that it may 
readily chip off. With my process the color oxides in the 
form of dry fine powderare applied directly 
to the unfired enamel coating or mixtures 
of oxides and E materials are ap 
plied. The mixture of the oxide with the 
white enamel powder orother glazing ele 
ment is with water, and the mixture is then 
dried in molds to form cakes from which the 

i material can be rubbed in powdered formto 
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be applied to the enamel coatto be decorated. 
The coloring matterthus has nothing in it 
which could cause discoloration or destroy 
the natural tones of the colors. Furthermore, 
the powder layer is sothin, even with super position of many colorlayers, that pilingwill 
not result but the finished work will be of 
substantially uniform depth and will not 
chip. My improved process is very... economical 
asitentirely eliminates intermediate dryings 
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and firings during the application of colors 
and requires only one finalfiringforali the 
colors No special, expensive and rare col 
oroxidesare required, and from the ordinary 
primary color oxides the production of any 
desired derivative colors is possible by super 
osition and blending while the colorsare eing applied to the ground coating. Fur 

thermore, on account of the light application 
of the colors in powdered form, the volume 
of color used is very small as compared with the quantity necessary with prior processes. 

Itis evident that myimproved processmay 
be employed for the decoration of many sur 
faces and objects capable of having enamel 
fired thereon. 
Having described my invention, I claim 

as follows: 
1. The process of applying a decorated 

enamel finish to a surface which consists in 
first applying a base coating of enamel to 
the surface, drying said enameland thenbe fore firing this coating applying the coloring 
material thereto in dry form, fixing said dry 
coloring material, and then firing the coating 
to infuse the coloring material with said base 
coating. 2. The process of producing a decorated 
enamel finish upon a surface which consists 
in first applying a ground coat of enamel to 
the articleto be treated; firing said ground 
coat; applying a base coat in dry form to 
said fired ground coat; fixing saidbase coat; 
producing a designon said base coat, impos 
ing coloring material in dry form upon said 
base coat and said design; and then firing 
said base coat and coloring material whereby 
to cause said coloring materialto fuse with 
said base coat. 3. The process of producing a decorated 
enamel finish upon a surface which consists 
in first applying a ground coat of enamelto 
the article to be treated; firing said ground 
coat; permitting said ground coat to cool; 
applyinga base coat in dry form to said fired 
ground coat; fixing said base coat; removing 
portions of said base coat to forma design; 
imposing coloring material in dry form upon 
said base coat and design, and then simul 
taneously firing said base coat and coloring 
material whereby to cause said coloring ma 
terialto fuse with said base coat. 

4. The process of producing a decorated 
enamel finish upon a surface which consists 
in first applying a ground coat of enamelto 
the articleto be treated: firing said ground 
coat; permitting said ground coat to cool; 
applyinga base coat in dry form to said fired 
ground coat; fixing said base coat with an 
adhesive agent; imposing coloring material 
and then simultaneously firing saidbase coat 
and coloring material whereby to cause said 
coloring materialto fuse with said base coat. 

5. The process of producing a decorated 
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enamel finish upon a surface which consists 
in first applying a ground coat of enamelto 
the articleto be treated; firing said ground 
coat; permitting said ground coat to cool; 

5 applying a base coat in dry formto said fired 
ground coat; fixing said base coat vith a 
liquid adhesive agent, forming a designon 
said base coat; imposing coloring material in 
dry form upon said base coat, and then si 

10 multaneously firing said base coat and color 
ing material whereby to cause said coloring 
material to fuse with said base coat. 

6. The process of producing a decorated 
enamel finish upon a surface which consists 

15 in first applying a ground coat ofenamel to 
the article to be treated: firing said ground 
coat; permitting said ground coat to cool; 
applying a base coat in dry form to said fired 
ground coati; fixing said base coat with a liq 

20 uid adhesive agent, removing portions of 
said base coat, when dry, to expose parts of 
said ground coat to forma design; imposing 
coloring material in dry form upon said base 
coat, and then simultaneously firing saidbase 

25 coat and coloring material whereby to cause 
said coloring material to fuse with said base coat. 

7. The process of producing a decorated 
enamel finish upon a surface which consists 

30 in first applying a ground coat ofenamel to 
: the articleto be treated; firing said ground 

coat; permitting said ground coat to cool; 
applying a base coat in dry powdered form 
tosaid fired ground coat; fixing said base 

35 coat with a solution of gum arabic; forming 
by means of stencils a design on saidbase 

i coat; imposingoxide colors in dry powdered 
form upon saidbase coat, and then simultane 
ousìy firing said base coat and oxide colors 

40 to cause said colors to fuse with saidi base. 
In testimonywhereofIhave hereunto sub 

scribed my name at Chicago, Cook County, Illinois. 
ARTHUR P. SCHULZ. 45 
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