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This inventioni relates to an ornamental glaze
containing crystals large enough to be visible to
the naked eye.

More particularly the invention relates to the
production of an ornamental glaze containing
visible crystals of oxides of one or more of cer-
tain high melting oxides from the third, fouith
and fifth groups of the periodic system,

An object of the invention is to produce a
decorative glaze containihg oinamental crystals
of one or more 0f the oxides of the elements in=
dicated in the preceding paragraph, and one that
can be applied to various surfaces. )

Another object of the invention is to produce
an ornamental glaze that can be fired at a low
enough temperature for application upon  glass,
glazed pottery and enameled metal as well as upon
a bisque body.

Another object of the invention is to produce
an ornamental glaze which may be widely varied
in appearance by changes in color; by changes
in background and by varying relations to light-
ing and to othei coatirigs, and with each of the
effects reliably reproducible,

Other objects of the invention will appear as
the description proceeds.

It is customary to prepare glazés contammg
silica as a- material constituent. It hias been be=
lieved @ glaze should contain chiefly the elements
of comparatively light atomic weight ifi order to
have ornamental crystals therein: I have found
that an ornamental crystalline glaze tan be
formed by supersaturating with an oxide of any
one _or more of the following elements: V, Ge,
W, Ti, Zr, Ce, Cr, Se, Al; Te, and Cb, a magms.
composed of substantially any of the customary
glass-forming ingredients excepting silica: Siliea
seems to have an inhibiting effect on the formas=
tion of crystals from the oxides of the group: of
elements above desighated. PbO is a well known
glass ingredient very suitable for forming the
magma. Many of the oxidés of the group named
caii be formed info gn ornamental crystalline
glaze alone, hut the addition of other oxides is
usually desirable to lower the melting point and

so facilitate the manufacture and use of fhe

glaze. The ornamental crystals, being fermed
from compounds comprising the oxide of theelex
ment in question; will be referred to as ciystals
of the respective oxides although other com=
pounds of the element may be sometitiies includ-
ed in the crystals. _ v
According to the invention an ernamental eer<
affiic glaze cohtaiing crystals visible to the
naked eye is provided. The glaze consists dsen=
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tially of a transparent or transglucent magms
which is similar in appearance and composition to
glazes that have long beeh articles 6f commeice;
dispersed in this magma are crystals visible 1o
the naked eye which lend to the glaze a startlihg
ornamental effect. The magma, it general, con-
sists of any glaze~forming oxide or mixture of
glaze-forming oxides except silica; the most usex
ful glaze-forming oxides include PbO, Naz0; Ki0,
NigO,; Ca0; BaO, B:03; Zh0; Sro, and BizOs;
the first named being thé most advantageous.
The crystals dispersed in the magma; in general,
consist essentially of one or more of the high
melting oxides of the following inetals: V; Ge,
W, Ti; Zr; Al, €€, Cr, S¢; Te, and Cb, the first
three being preferred, and ih the order named.
The term “high melting” oxides is used herein
and in the appended claims in its usual sense,
namely fo exclude fluxing oxides; but to ineludeé
oxides that melt above about 700° C. A glaze of
the invention is fused to the sufface of a ceramic
body having a melting point higher thanh that of
the glaze; the ceramic body can be a glass body,
a pottery body; an eénamel, usually a fused cer=
amic enaniel; on 4 rmetal; glass or poftery suiz
face, or the like. When the ceramic body is a
translpeent or transparent glass body particu-
larly startling eéffects can be achieved by apply=
ing a glaze of the invention to a surface thereof

. opposite a surface to which a métallic Tuster has

previcusly been applied by known technigueés.
In general, the method for producing glazes
of the invention, which is illustrated in detail
hereinafter; is & four step process. The first
step -comprises the prepaiation of a glaze slip
by milling or mixing with water at least one
glaze-forming oxide selected from the group set
forth in the preceding paragraph; and at least
one_ high melting oxide selected from the group
set forth therein: The weight ratio of high melt=
ing oxide or oxides used to glass-forming oxides
exceeds 1:1; preferably exceeds 6:4; and most
desirably is at least 7:3. Although it has been
found that glazes of the invention can be pro-
dueed if only the high melting oxide is uzeéd to
produee the slip, it is usually preferred that sonie
glass-forming oxide be employed; and that the
ratio of the refraetory oxide thereto 1ot ex-
céed 19:1; most desirably that it 1ot exeeed 10:1.
Next; the glazé slip is apphed to the stirface of
& cetaniic body having 4 melting point highér
than that of the oxides in the §lp, and the eer=
armie¢ body coated With the glaze slip is then heat-
éd to a temperature sufficient to fuse the oxides
i the lattér but insuMfcient to fuse & substans
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tial portion of the ceramiec body. The slip can
be readily brushed, dipped or sprayed onto the
ceramic body. The exact temperature to which
the coated ceramic body is heated depends upon
the composition of the body and of the glaze.
However, it is usually between 1300 and 2500° F.,
and must exceed the melting temperature of the
particular glaze employed. This temperature is
known to the art, and available in the literature,
for many glaze compositions within the scope of
the invention. If not known to a given worker
in a particular instance it can be readily ascer-
tained before making a glaze therewith merely
by observing the temperature at which melting
oceurs. Finally, the ceramic body coated with
the fused glaze is cooled to supersaturate the
glaze and any fused portion of the ceramic body
with the high melting oxides, and fo crystallize
the latter. Cooling according to the last step

of the process can bhe readily accomplished merely ¢

by removing the body from the furnace, mufile,
or the like, used to fuse the glaze.

Special effects can be achieved according to

the process of the invention by an initial fusion
of the glaze components carried out at a tem-
perature insufficient to achieve good adhesion be-
tween the glaze and the surface of the ceramic
body, cooling, etching away a portion of the glaze
magma with a suitable acid, for example, hy-
drofluoric, and reheating the giazed ceramic body
to a temperature sufficient to fuse the glaze and
achieve good adhesion between it and the body,
and finally cooling the ceramic body and the fused
glaze as described in the preceding paragraph.
- While an ornamental crystalline glaze can be
made with any oxide of the group designated,
each has some peculiarities, as well as the fea-
tures they have in comimon. Vanadium oxide
is preferred when all things are taken into con-
sideration. The comparatively low temperature
at which a vanadium crystal glaze can be forimed
is one of its atiractive features.

Detfails of the practice of the invention in con-
nection with vanadium oxide will be given first,
and thereafter certain details relating to the
other oxides. )

A glaze may be produced from vanadium oxide
alone or by mixing with vanadium oxide any
magma-forming mixture which can be fired to
form a glaze with the vanadium oxide crystal-
lized therein. When the proportion of vanadium
oxide to magma is proper, usually 70% to 90%
vanadium  oxide, the vanadium oxide forms
crystals large enough to be visible to the naked
eye and embedded in the magma, Substantially
any material may be used in the magma that is
customarily employed for forming glass, glaze or
enamel, provided it is used in such quantity or
proportion and combination that it matures at
the proper temperature. For ornamental pur-
poses, the vanadium crystals must be at least
partially visible, and for that purpose the magma
must have a certain degree of transparency, but
it may also have a color of its own and thereby
modify the appearance of the vapadium oxide
crystals. The glaze may be applied to glassware,
potitery or metal.

A typical glaze may be formed from 0 to 30%
of PbO and 100 to 70% V20:. 2% gum arabic
or a similar binder may be added.  The mix-
ture may be milled hefore applying to the ware,
but good results have also been obtained by merely
blunging or stirring with water fo form a glaze
slip having the consistency of thick cream. When
fired to temperatures from 1200° F. to 1500° F.
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the glaze melts, and upon cooling develops col=
ored fern and needle-like crystals. When 100%
V20z is used, it melts and then crystallizes to a
varying extent depending upon the surface to
which applied, the temperature of firing, rate of
cooling, efic.

Various other oxides and other compositions
yielding oxides when fired have been used to form
a magma instead of PhO, as described in the pre-
ceding paragraph. For example, enfirely satis~
factory glazes containing crystals visible to the
naked eye can be produced using as the glass
forming component Na20, Naa2CCs, K20, Ka2COs,
MgO, Mg(OH)2, Ca0, CaCOs, BaO, BaCOs, B203
and H3:BOs. Similarly, any other glaze- or glass-
forming compound, except silica, can be used
provided the entire magma will melt with the
V202 and, when cooled, be supersaturated there-
with.

The firing should be to a temperature which
will cause the glaze to adhere to the surface to
which it is applied, but not high enough to cause
the vanadium oxide to be dissolved in the sup-
porting surface.

For example, if a glaZe of 5% PbO and 95%

V203 is applied to ordinary glass and fired to
1250° B, it is not satisfactorily adherent to the
glass. When fired to 1350° I it is firmly ad-
herent, but when fired still higher, the V203 goes
into solution in the glass angd fails to produce
the desired crystalline effect. The proper tem-
perature is affected by the kind of glass to which
the glaze is applied. For example, the same glaze
that matures at 1350° F. on fairly refractory
glass may mature at 1250° F. on 2 low melting
point glass. :
- An increase in the oxide used with the V203
increasing the magmas in which the crystals are
embedded increases the durability of the glaze.
For this purpose, FbC may be increased up to
30%, but if 40% PbO is used the V203 no longer
crystallizes out satisfactorily. The amount of
other oxide which can be used with the V20s
varieg with the kind of oxide as well as with the
material to which the glaze is applied and the
temperature used.

When applied to glass, brown, tan, black and
green needle-like crystals are formed, and the
colors may be modified by the magma-forming
oxides. By applying the glaze to colored glass,
the background is colored and a variety of colors
producing many different effects in both trans-
mitted and reflected light are produced. Alsog,
lusters may be applied to the other side of glass
from the glaze, thus enhancing the beauty of
the crystals. For example, mother of pearl luster
may be applied to the inferior of the glass with
the glaze on the outside, or platinum or gold
luster may be used to give a metallic background.
Methods for producing mother of pearl luster,
gold luster, and other lusters, are well known fo
the art. Moreover, the glaze may he applied to
the interior of a vase or other confainer. In this
case, the observer views the contact between
the glaze and the glass and sees a pattern of
golden and colored crystals which is very at-
tractive and very different in appearance from
the glaze applied to the outside of the container.
The glaze could be used on both sides of the
glass, and the combined effect thus be obtained.
Thus it will be seen many different ornamental
effects may be achieved with the glaze on orna-
mental glassware such as ornamental windows,
lighting fixtures, reflectors, vases or other con-
tainers, etc. o

¥
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‘The glaze may be used on: pottery.as well as
on:glass, althiough the effect: of transmitted light
is lost with the pottery. The glaze is fired at a
low eough temperature so that it can be applied
over previously glazed ware.
is low melting, the vanadium oxide glaze will

If the first glagze.

5

sufficiently adhere at a lower temperature than

Wwhere applied to relatively refiactory glass.

The glaze may be applied directly to the bisque
ware. In this case, the nature of the wdre and
its effect on the glaze must be considered. If
the magma is absorbed by the bisque ware, 2
matte efféct may result, but when properly ap-
plied, a bright glaze may be formed on bisque
bodies with the typical ornamental effects of
the crystals. o

Metal can be provided with & glaze containing
erystals visible to the naked eye, according to
the invention, if 4 suitable enamel ground. coat
or complete enamel coat is first applied to the
metal: The glaze of the invention is then ap-
plied to the enamel coat the same as to glassware
or poftery as described above. Usuaily the
enamel coat will be lower melting than ordinary
glass, and accordingly lower temperatures are
used in glazing. The metal may be iron, copper,
silver, gold or other metal to which a suitable
enamel coat can be applied. Although the glaze
may affect the color of the under coat on either

pottery or metal, the original color of the under :

coat, or of the surface to which a transpavent
under coat was applied, governs largely the back-
ground color for thé glaze. Sometimes the mag-
ma interferes with the desirable distinct view

of the erystal formation. In such a case, the

glaze is fired at a lower than normal temperature
and after cooling and crystallization, the magma,
is etched away by acids to the desired extent,
leaving the larger crystals intact. ‘The glaze is
then refired to produce good adherence, and the
final glaze presents the crystals with the desired
limited amount of colored background.

As indicated above, the oxides added to the
V203 may be varied to modify the tint or eolor.
In many instances this affects the color not only
of the magma, but also of the crystals. '

In genéral, when oxides of elements in group
I of the periodic table are employed as .magma,
forming compohents, the glazes produced have
an olive green color; the oxides. of the elements
of groups II and IIf with low molecular weights
when so used produce transparent, light amber
glazes; whereas oxides of these groups having
high molecular weights produce glazes with vary-
ing shades of brown.

Oxides of elements of groups IV and V of the
Periodic table with low molecular weights when
used as high melting oxides produce glazes con-
taining brown crystals, while those with high
molecular weights produce jet black erystals.

Obviously mixtures of the oxides, as well as
other chemical compounds besides oxides, may
be used with the vanadium oxide in place of the
individiial oxides. )
. .In most cases satisfactory adherence and dqura-
bility can be obtained with the material added
to the vanadium oxide and firing the same to
the proper temperature, but in cases where this
is not possible, a fhix, like lead borate, lead oxide,
bismuth oxide, or the like, may be added.

It will be seen that the described glaze may
be applied to glass or to relatively low melting
pottery glaze or enamel coats on metal, and pro-
duce the characteristic ornamental ecrystals of
vanadium compounds large enough to be visible
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to the naked eye, and that: many variations may
be made in. the composition and application of
the glaze within the scope of the invention as

defined in the following elaims.
Germanium. glaze

For general purposes, glazes containing crystals
of GeOy are most " desirable after those with
vanadiuni oxide crystals. Tm general, the many-
facture and use of the germanium glazes are
similar to the foregoing discussion of vanadium
glazes, except for the. generally higher melting
paint- of the geimanium glaze, : B
. 'When a mixture of 20% PbO and 80% GeOa is
fired to 2300° P, & colorless transparent glaze is
formed with white mat opague crystals. If more
lead oxide than 20% is used, the glaze becomes a
glass- with great brilliancy and without crystals.
This is a silica-free glass and, so far as knewn, has
never been reported in literature, Since it ‘is
silica-free, it might be used as an optieal glass,

The size of the crystals in this case range from
%’ to- 5", The crystals often have a square
cross-section and form more isolated erystals
than those previously deseribed. :

Adding eoloring oxides to these glazes greatly

‘changes the color, texture, and amount of Crys-

tallization. For example, if chremium oxide is
added, the PbO -content ean be incressed con-

‘siderably above 20% and still crystallization will

oceur. g -
When 2.5% iron oxide is used, s golden brown
crystal develops in a greenish eolored glass, The

crystals are mat and opaque, while the glass is

transparent. The crystals average 1%/’ to %'’
in diameter, being smaller than those which
develop in the colorless glaze. )

The addition of 2.5% uranium oxide produces
a yellow glass with yellow brown mat crystals.

When 0.5% cobalt oxide is employed, a blue
glaze with bright blue crystals is formed. .

‘The addition of 2.5% copper oxide produces
& green mat glaze studded with green crystals

and having a bright finish.

It is apparent, therefore, that when certain
coloring oxides, like uraninm oxide, dre added,

the glaze becomes bright, while the crystal be-

comes mat, and other coloring oxides, like cop-
per oxide, cause the glaze to become mat whiile
the crystal becomes bright. o

Tungsten glaze

Next in preference to germanium glazes are
those containing tungsten.

When glazes composed of 48.5 to 65.89 Pbo
and 51.5 t0 34.2% WO; are applied to a vitreous
body and fired to 2300° F. a white mat erystalline
glaze is produced. These glazes have a wax-like
smooth feel.

When 0.5% cobalt oxide is added, blue, brown,
and gray patches- of crystals are formed which
produce a pleasing effect. -

When 25% iron oxide is added, blue, brown,
and gray patches of crystals are formed which
produce -a pleasing effect.

When 25% iron oxide is added, dark red,
brown, and tan patches of crystals are formed.

The addition of 2.5% manganese oxide pro-
duces black fan-shaped crystals.

Adding 2.5% copper oxide produces a mixture
of fan-shaped and mottled crystals having a
black color. .

Adding 0.5% chromium oxide produces patches
of brown, orange, and light green crystals.
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Molgbdenum glaze

A mixturé of 90% MoOs3 and 10% Pb(BOa2)2
when fired to 2000°~-2200° F. produced light gray-
green crystals with a brilliant sparkle,

A glage composed of 80% MocO: and 20%
Pb(BOz)2 produced a brown crystal at 1460° F.
with a gray metallic background.

A glaze composed of 70% MoO: and 30%
Ph(BO2)2 produced light brown fan-shaped
crystals. .
Zirconium glaze
.. Upon adding zirconium oxide to certain mix-
tures, crystalline glazes were produced at cone
:31; 3056° . (1680°.C.). .The crystals were long
and needle-like and the glaze had an ivory mat
texture. The compositions which produced the
crystalline glaze were as follows:

21.03% BeO, 41.03% Al:0; 59.30% brucite,
- 20.40% ZrOa.
61.03% BeO, 21.03% AlxOs, 28.91% brucite,

20.40% ZrOs and 2.57% whiting.

The above compositions without the zirconium
ox1de additions were not crystalline, so it is
apparent that the crystalline pattern was caused
by the presence of zirconium oxide in the glaze.
.. Although lower maturing glazes were not
,tested it is almost certain that crystalline glazes
can be produced by using a high content of zir-

conium oxide in glazes which mature at low tem- 3

‘peratures.
. Cerium and tin glazes

- -When certain mixtures containing 20% SnOa
and 45.9 to 76.5% CeO: were fired to cone 31,
3056° F. (1680° C.), crystalline glazes were pro-
duced. The compositions and appearance of
these glazes are as follows:

76.5% CeOsz, 209 SnO: 1.5% whiting, 2.09% tale,
1.5% bentonite.
erystals was produced. The crystals are about
#’’ in diameter, and are mat while the rest
of the glaze is brown.

45.99%, CeO:, 30.6% BeO, 20% SnOg, 1.5% whiting,
29, tale, and 1.5% bentonite. Very crystal-
line. Black and gray crystals tabular in form
were produced. Most of the crystals extend
out from the ware about % to %",

76.5% CeOz, 20.0% SnOs, 1.5% whiting, 2.0%
talc, 1.5% bentonite, 1.5% brucite and 1.5%
strontium carbonate. A brown crystalline
glaze with needle shaped crystals was de-
veloped.

Titanium crystal gloze

A crystalline glaze-was produced at cone 31,
3056° F. (1680° C.) with a mixture W-ii com-
posed of 61.03% BeO, 21.03% Al203, 30.4%
brucite, and 13.35% TiOs:. The crystals were
needle shaped.

Titanium oxide, together with zine oxide, has
been used as crystallizers for crystalline silicate
glazes, although as far as I know have never been
used for this purpose in silica~free glazes.

The practice of the invention with vanadium
oxide has been disclosed in considerable detail,
less detail peing given as to the use of other
oxides, but it will be understood that in general
the entire group of oxides noted above has similar
‘characteristics for forming crystalline glazes.
However, chromic oxide crystals are less inhibited
than vanadium oxide crystals by silica, and the
chromic crystals have been formed in silica glazes,
which are not claimed herein. Otherwise, the
“formation’ of erystalline glazes with chromie oxide
follows vei'y miuch the same pattern as described

A brown glaze with small 4
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above in connection with the other oxides, it being
deemed unnecessary to give specific examples of
all of the oxides in the field covered, since the
manufacture of glazes with the other oxides in the
field follows the pattern described for the analo-
gous oxides described,.

_ The present apphcamon is a continuation in
part of my application Serial Number 771,400,
filed August 29, 1947, entitled “Glaze With Orna-
mental Crystals”, and now abandoned.

I claim:

1. A ceramic body carrying & silica~free orna-
mental ceramic glaze containing crystals visible
to the naked eye, wherein the glaze is lower melt-
ing than the ceramic base, and consists essentially
of at least one glaze-forming oxide of the group
consisting of FbO, Na:20, K0, MgQ, Ca0, BaO,
B:203, Zn0, SrO, and Bix0s, and the crystals are
composed of at least one high melting oxide of
the group consisting of the oxides of Ti, Al, Ge,
Zr, Sn, Se, Ce, Cr, Te, W, V, and Ch, and wherein
the weight ratio of high melting oxides to glaze-
forming oxides exceeds 1:1 but is not greater
than 19:1.

2. A ceramic body carrying s silica-free orna-
mental ceramic glaze as claimed in claim 1
wherein the crystals are composed of an oxide of
V.

3. A ceramic body carrying a silica-free orna~-
mental ceramic glaze as claimed in claim 2 where-
in the ceramic body is a glass body.

4. A ceramic body carrying a silica-free orna-
mental ceramic glaze as claimed in claim 3 where-
in the glaze-forming oxide is PbO, and the ratio,
by weight, of vanadium oxide thereto is greatm
than 6:4.

5. A pottery base carrying a silica-free orna-
mental ceramic glaze containing crystals visible
to the naked eye, wherein the glaze is lower melt-
ing than said pottery hase, and confains vana-
dium oxide crystals visible to the naked eye, and
consists essentially of at least one glaze-forming
oxide of the group consisting of PbO, Na:C, K20,
MgO, Ca0, BaC, B20s3, ZnO, Sr0, and Bi:0s, and
wherein the weight ratio of the vanadium oxide
to glaze-forming oxides exceeds 1:1 but is not
greater than 19:1.

6. An enameled metal base carrying a silica-
free ornamental ceramic glaze containing crystals
visible to the naked eye, wherein the glaze is lower
melting than said enamel, and contains vana-
dium oxide crystals visible to the naked eye, and
consists essentially of at least one glaze-forming
oxide of the gioup consisting of PbQ, Na20, K0,
MgO, Cal, BaO, Ba2Os;, ZnO, Sr0, and Bi:Os,
and wherein the weight ratio of the vanadium
oxide to glaze-forming oxides exceeds 1:1 but is
not greater than 19:1.

7. A ceramic body carrying a silica-free orna-
mental ceramic glaze as claimed in claim 1 where-
in the crystals are composed of an oxide of ger-
manium.

8. A ceramic body carrying a silica-free orna-
mental ceramic glaze as claimed in claim 1 where-
in the crystals are composed of an oxide of
tungsten.

9. A method for producing a silica-free orna-
mental ceramic glaze on a ceramic base higher
meliing than said glaze which comprises (1) ap-
plying a. glaze slip consisting essentially of water,
at least one glagze-forming oxide of the group
consisting of PhO, Na:20, K20, Mg0, Ca0, BaO,
ZnO, B20s3, SrO, and Bix0s, and at least one high
melting oxide of the group consisting of the oxides
of Ti, Al, Ge, Zr, Sn, Ce, Cr, Se, Te, W, V, and

e
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Cb wherein the weight ratio of the latter oxides
to the former exceeds 1:1 but is not greater than
19:1 to the surface of the ceramic body; (2) heat-
ing the ceramic body coated with the glaze slip
to a temperature between about 1300° P, and
about 2500° F. sufficient to fuse the oxides in the
latter but insufficient to fuse g substantial portion
of the ceramic body; and (3) cooling the ceramic
body and the fused glaze to supersaturate the lat-
ter and any fused portion of the ceramic body
with the high melting oxide and form visible
crystals thereof. '

10. A method for producing a silica-free orna-
mental ceramic glaze on a ceramic base higher
melting than said glaze which comprises (1) ap-
plying a glaze slip consisting essentially of water,
at least one glaze-forming oxide of the group con-
sisting of PhO, Na:0, K20, MgQ, Ca0, B203, ZnoO,
BaO, SrO, and Bi20s3, and an oxide of vanadium
wherein the weight ratio of the oxide of vanhadium
te the glaze-forming oxides exceeds 1:1 bhut is
not greater than 19:1 to the surface of the ce-
ramic body; (2) heating the ceramic body coated
with the glaze slip te a temperature between about
1300° F. and about 2500° F. sufficient to fuse the
oxides in the latter but insufficient to fuse a sub-
stantial portion of the ceramic body; and (3)
cooling the ceramic body and the fused glaze to
supersaturate the latter and any fused portion
of the surface of the ceramic body with the vana-
dium oxide and form visible crystals thereof.

11. A method as claimed in claim 9 in which
the ceramic body is a glass body. ’

12. A method as claimed in claim 10 in which
the ceramic body is 2 pottery body.

"13. A method as claimed in claim 12 in which
the pottery body is a glazed pottery body.

14. A method as claimed in claim 10 in which
the ceramic body is an enamel ground coat pro-
vided on a metal surface. .

15, A method for producing a silica-free orna-
mental ceramic glaze on a ceramic base higher
melting than said glaze which comprises (1) ap-
plying a glaze slip that consists essentially of
water, an oxide of vanadium, and lead oxide
wherein the weight ratio of the oxide of vanadium
to the lead oxide exceeds 1.5:1 but is not greater
than 10:1 to the surface of the ceramie body;
(2) heating the ceramic body coated with the
glaze slip to a temperature between about 1300°
F. and about 2500° F. sufficient to fuse the oxides
in the latter but insuficient to fuse a substan-
tial portion of the ceramic body; and (3) cooling
the ceramic body and the fused glaze to super-
saturate the latter and any fused portion of the
surface of the ceramic body with the vanadium
oxide and form visible crystals thereof.

16. A method for producing a silica-free orng-
mental ceramic glaze on a ceramic base higher
melting than said glaze which comprises (1) ap-
plying a glaze slip consisting essentially of at
least one glaze-forming oxide of a group con-
sisting of PbO, Na:0, K20, MgO, -Ca0, BaO,
B203, Zno, SrO and Bi203, and germanium oxide
wherein the weight ratio of the germanium oxide
to the glaze-forming oxides exceeds 1:1 but is
not greater than 19:1 to the surface of the ce-
ramic body; (2) heating the ceramic body coated
with the glaze slip to a temperature between
about 1300° F. and about 2500° F. sufficient to
fuse the oxides in the latter but insufficient to
fuse a substantial portion of the ceramic body:
and (3) cooling the ceramic body and the fused
glaze to supersaturate the latter and any fused
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10
bortion of the surface of the ceramic body with
the germanium oxide and form visible crystals
thereof,

17. A method for broducing g silica-free orna-
mental ceramic glaze on a ceramic base higher
melting than said glaze which comprises (1) ap-
plying a glaze slip consisting essentially of wa-
ter, at least one glaze-forming oxide of the group
consisting of PbO, Na:0, K20, MgO, Ca0, BaO,
B20s3, Zno, SrO and Bi:Cs3, and tungsten oxide
wherein the weight ratio of the tungsten oxide to
the glaze-forming oxides exceeds 1:1 but is not
greater than 19:1 to the surface of the ceramic
body; (2) heating the ceramic body coated with.
the glaze slip to a temperature between about
1300° F. and about 250° F. sufficient to fuse the
oxides in the latter but insufficient to fuse a sub-
stantial portion of the ceramic body; and (3)
cooling the ceramic hody and the fused glaze to
supersaturate the latter ang any fused portion
of ‘the surface of the ceramic body with the
tungsten oxide and form visible crystals thereof.

18. A method for producing a silica-free orng-
mental ceramic glaze on g ceramic body higher
melting than said glaze which comprises (1) ap-
plying a glaze slip consisting essentially of water,
at least one glaze-forming oxide of the group
consisting of PhO, Na20, K:20, MgO,.Ca0, BaO,
BOs3, Zno, SrO, and Bi20s, and an oxide of
vanadium wherein the weight ratic of the oxide
of vanadium to the glaze-forming oxides exceeds
1:1 but is not greater than 10:1 to the surface of
the ceramic body; (2) heating the ceramic body
coated with the glaze slip to a temperature suffi-
cient to fuse the oxides in the latter, but insuffi-
clent to achieve good adhesion between the body
and the glaze; (3) cooling the glazed body to
about room temperature; (4) treating the body
with an acid to remove g portion of the glaze;
(5) heating the glazed ceramic body to a2 tem-
Derature between about 1300° 7., and about 1500°
F. sufficient to achieve good adhesion between it
and the glaze; and (6) cooling the ceramic body
and the fused glaze to supersaturate the latter
and any fused portion of the surface of the
eeramic body with the vanadium oxide and form
visible crystals thereof.

19. A method for producing a silica-free orna-
mental ceramic glaze on a ceramic body higher
melting than said glaze which comprises (1) ap-
plying a glaze slip that consists essentially of
water, an oxide of vanadium and lead oxide,
wherein the weight ratio of the oxide of vanadium
to the lead oxide is at least 7:3 but is not greater
than 10:1 to the surface of the ceramic body;
(2) heating the ceramic body coated with the
glaze slip to a temperature from about 1300° F.
to about 1425° . for 5 time sufficient to fuse the
oxides in the latter but insufficient to fuse 5 sub-
stantial portion of the ceramic body; and (3)
cooling the eeramic body and the fused glaze to
supersaturate the latter and any fused portion
of the surface of the ceramic body with the
vanadium oxide and form visible crystals thereof.

HARRY G. SCHURECHT.
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