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2 Claims.

This invention relates to vitreous enamel coat~

ings and particularly to colored vitreous enamel
coatings for application over & conventional, pre-
viously fired, ground coat,

In the past, colored vitreous ename) coatings
have customarily been produced by applying to
an article carrying a breviously fired ground
coat, one or more coats of g slip made of a clear
frit suitably pigmented to render it opaque or a
slit made of highly opague, generglly white fris,
firing the same after each coat, and then apply-
ing a second slip of translucent frit sujtably pig-
mented to produce the desired color. This pro-
duced undesirably thick coatings, often as thick
as 34040 of an inch or more, on top of the ground
coat, which is objectionable from the standpoint
of durability because of its tendeney to chip and,
from the economic stendpoint, because of the
amount of material in the coating and the piu-
rality of separate applications and firings re-
guired to produce the finished crating.

Attempts to produce thin, suitably colored
coatbings cf the required opacity with g, single ap-
plication of a pigmented slip have generally been
duite unsuccessiul, because the opague frits could
not be pigmented to produce uniform colors of
acceptable. depth, richness, and gloss. Upon re-
crystallization during firing the opaque frits
seem to envelop the bigments employed so as to
render them only partially and unevenly visible.
Also, attempts to reduce the thickness of the
separate finishing coats in the customary two-
coat finishing process have failed because of in-
sufficient opacity or color strength. Moreover,
this still did not reduce the number of firings re-
quired.

As a result of these difficulties, insofar as I am
aware, there have been no commercially suc-
cessful processes for producing a high quality
colored finish coat of vitreous enamel having
high opacity by the application and firing of a
single slip.  Colored vitreous enamel coatings
having satisfactory eolor quality and opacity for
most purposes have, therefore, been objection~
ably thick, fragile, and expensive.

By “colored” coatings T mean coatings having
chromatic colors (colors possessing chroma)
and neutral grays, as distinguished from white
and black.

The principal cbject of the present invention
is to make it possibie to produce colored poreelain
enamel coatings with minimum application
weight and maximum color depth, richness,
gloss, and acid-resistance when desired.

A further object of the invention is to accom-
plish the foregoing objective by the application
of a single coating over a previously fired ground
coat.

These objectives have been accomplished in
accordance with the invention by employing g
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novel mixture of frits, comprising g high opacity
frit and s clear, or near clear, color-carrying
frit, together with one oI more conventional
color compounds to give the desired pigmenta-
tion. When these ingredients are combined in g
single slip, the opaque frit provides the necessary
hiding power and the clear frit somehow carries
the color so that it is not masked by the opague
frit, giving a richness, depth, and intensity of
color together with a degree of hiding power far
exceeding anything heretofore obtainable with a
single pigmented slip. The proportions of the
two types of fritg may be varied considerably,
depending upon the depth of color desired and the
opacity required to give the best coverage with
minimum application.

The two types of fritg may also have other frits
combined with them in minor amounts %o pro-
duce special surface textures or increased acid-
resistance and to obtain 2 greater measure of
control over firing time and temperature.

For a better understanding of the invention
and the method of applying it in bractice, the
following typical examples are given to illustrate
suitable formulations:

Example 1

The following ingredients may be milleq tg-
gether, or mixed after milling, to produce g one
coat pastel blue, acid-resisting enamet:

Titanium frit (opagque) __________ Tos__ 80
Antimony frit (cleary ____________ " Tbs_. 20
Clay (cleary .___________~ """ Ths__ 4
Blue oxide _____________ 77T Ibs.. 4
Sodium aluminate (electrolyte) ______ 0Z._ 4
H20 vehicle e ibs__ 40

Example 2

An acid-resisting red enamel may be similarly
brepared from the following ingredients:

Titanium frit (opaque) __________ Ibs__ 25
Antimony frit (clear) _________ lbs__ 75
Clay (cleary __________ ~"" 7777 lbs.. 5
Quartz ... TTTTTTTTTTTC tbs_._ 3
Red plgment ___________T7TTTTTTTTTC bs_. 8
Sodium aluminate ___________ 0zZ_. 6
Water . T ibs._ 40

Examole 3

The following ineredients may be milled to-
gether, or mixed after milling, to produce a one
coat acid-resisting enamel having g deep, rich,
blue color:

Titanium frit (opaque) .___________ Ibs._ 50
Antimony frit (clear) ____________ Ibs_. 50
Clay (cleary.___________ "~ ~""""7" Ibs_. 4
Blue oxide_______________TTTTTTTTC los._ 4
Sodium aluminate (electrolyte) .________ 0Z.. 4

H20 vehiele..__________ T Ths.. 40
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Example 4

A non-acid-resisting yellow enamel may be
similarly prepared from the following ingre-
dients:

Zirconium frit (OPAAUE) mcme e e e 1bs.. 25
Antimony frit (clear) - o———e———eemm-mmmn lbs_. 75
Clay (€lear) oo ooemmmmmmmmmmmm e Ibs.- b
vellow plgment o meooecmmmommmmme e los.. 6
Sodium aluminate.--———-cc-—mmmmmmm--s o7 6
VW AEET e m e lbs.. 40

In the foregoing formulations any of the nu-
merous conventional, highly opagque acid-resist~
ant or non-acid-resistant frits may e substi-
tuted for the titanium frit. Similarly, any of
+he numerous, clear frits commonly employed as
a separately applied, color-carrying coat may he
substituted for the antimony frit, including both
acid-resisting and non-acid-resisting types. As
is well known in the art, these conventional frits
are composed of silica combined in various pro-
portions with one or more metal oxides as com-
plex metal silicates, together with any of a
variety of smelter bateh addition compounds for
controlling reflectance or opacity, promoting ad-
hevence, producing a desired surface texture
and/or pigmentation, ete. A variety of opaque
titanium, antimony, and zirconium frits of both
acid-resisting and non-acid-resisting types and a
variety of clear antimony frits are available on
the market under different trade-mark or brand
names, and these may be employed as desired with
only the normally expected differences in results.

The proportions of opaque to clear frits may
range generally from as high as about 4:1 to as
low as about 1:4, depending prinecipally upon the
color to be produced and the hiding power Te-
guired. The color intensity and depth varies di-
vectly with the amount of clear frit employed and
inversely with the amount cof opaque irit em-
ployed, whereas the hiding power varies inversely
with the amount of clear frit and directly with
the amount of opadue frit. In general the lighter
colors permit the use of considerably higher per-
centages of cpague frits than dark colors. Thus,
the proportions employed will vary widely ac-
cording to the color used and the particular hid-
ing power and eolor quality required, and no ab-
sotute limits on the proportions of opaque and
clear frits can be prescribed. While very small
amounts of either the opaque frit or the clear
frit may have a considerable effect under some
circumstances, approximate practical limits for
most purposes are those set forth above.

The color intensity will also vary with the par-
ticular kind and guantity of pigment employed.
Any of the conventional color compounds em-
ployed in porcelain enamels may be substituted
for the oxide blue in Txamples 1 and 3 with only
the expected normal variations in the hue, chro-
ma, and intensity of the applied enamel after
firing.

The sodium 2luminate electrolyte in Examples
1 to 4 may ke replaced by any of the many elec~
trolytes conventionally used for their known
effects upon the selected oxide color during the
firing operation, namely, to produce an jonized
solution of the color and o flotative action on the
solid particles of the mix.

Potassium chloride, sodium nitrite, ammonium
carbonate, and potassium carbonate may be men-
tioned as typical examples of suitable electro-
lytes.
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The clay,

or clay substitute, acts as a floating

agent and a bonding agent. Though a desirable
ingredient, its presence is not essential.

The mixture selected in accordance with the
considerations discussed above and including suf-
ficient volatile liquid to produce 2 slip of flowable
liquid consistency, will cover well with good hid-
ing and excellent color uniformity when applied
as & thin coat over 2 conventional ground coat.
The application may be by spraying or dipping
and regulated to give a fingl fused coating of
from Fooo to aboutb Hoco of an inch for lisht col-
ors, compared to thicknesses of 1%o00 to %000

when emplo

yving the same colors in the prior two

finish coat process; and Yooo to ioco for dark
colors, compared to thicknesses of 15000 TO
254000, When employing the same colors in the
prior two finish coatb process.

The firing procedure is conventional. The tem-
perature and time of firing are regulated accord-
ing to the requirements of the particular frits
employed, being selected at values between their
individual requirements in accordance with their
proportions in the mizx.

From the foregoing deseription of the inven-
tion, it will be appreciated that it is not gov-
erned by any critical limits as regards the particu-
iar opaque and clear frits that may be combined,
the proportions in which they are mixed or the
firing conditions employed, provided only that

each type of

frit is employed in a substantial

smount. Similarly, the suitability of all of the
conventional color compounds venders their se-
lection entirely a mafter of choice, based on the
color effects desired. Accordingly, the scopbe oi
the invention as defined in the appended claims
ig not limited o the particular ingredients, pro-

portions, and processing conditions mentioned
for illustrative purposes.

Having described my jnvention, I claim:

1. A coating composition for use in producing
colored fused enamel coatings comprising from
4 to 1 parts of & fusible frit selected from the
class of opaque titanium, zirconium, and anti-
mony frits mixed with from 1 to 4 parts of a clear
fusible antimony frit as the essential fusible con-
stituents and a relatively small amount of a
yitreous enamel color compound.

9. An enamel slip for use in producing colored
fused enamel finishes with a single application
over a ground coat comprising a mixture of from
4 to 1 parts of an cpaque fusible frit selected
from the class consisting of titanium, zirconium
and antimony frits with from 1 o 4 parts of a
clear fusible antimony frit in 5 parts of said
mixture as the essential fusible constituents, a
minor amount of & clear fusible clay, & minor
amount of a vitreous enamel color compound, &
minor amount of 2 fusible electrolyte, and suii-
cient water to give the slip a flowable liguid con-

sistency.
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