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This invention relates to a process for the pro-
duction of masses and shaped bodies possessing
high electric, chemical, mechanical and ther-
mic strength. According to this process masses
of the following composition are obtalned by
smelting:

Per cenf
S0 30-80
MnO e —————— 4-54
MegO . __ 0-35
A0y 0-30
Ca0 and/or 8rQ and/or BaO_ . _____.__ 0-30
WO e 0-3
[07: X108 0 73 TP 0-5

By sultably proportioning the constituents of the
gob and by certain additions, which will be here-
inafter explained, the masses and shaped pieces
which are obtained can be influenced in differ-
ent directions, according to the propertles which
are especlally desired in each Instance.

At the preparation of a dielectric of high elec-
tric insulating property, two properties have to
be observed especially.

1. The mass must contain only a small per-
centage of alkall compounds, especlally alkall
oxldes, or if must be free from alkall. Alkali
compounds and alkall oxXides affect the electric
conductivity and the disruptlve strength as well
as the surface resistance of the masses In ques-
tion In a manner which is the more unfavorable
the stronger they are present in the same. Thelr
expansion coefliclents are further comparatively
high, whereby In turn the constancy agalnst
change of temperature of the corresponding
masses Is unfavorably influenced. A high content
in alkall reduces the mechanical and chemical
strength of the corresponding masses.

2. At the preparation of the dielectric it is
advlsable to strive for the highesi possible homo-
genity of the same. As in Inhomogenous media
the chief drop in voltage occurs on the constitu-
ent with the smallest dlelectrlc constant, the
drop In voltage predominates in the constituent
having a low dlelectric constant when the dielec-
tric constant iz high in the other constituent,
especlally in the air film or air bubble. Conse-
quently glow discharge occurs here easily, which
might lead to heating of the insulator and to
heat disruption, and also to the releasing of volt-
ages of the workplece which might still exist.

The two required properties, low content in al-
kali and high homogenity, are, however, In a
certaln opposition. The alkalis as excellent flux
enable in glasses the purlfication of the same
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and therefore thelr homogenisation, in porce-
laing the production of a scarf as tight as possi-
ble at normal temperatures. The same result
can be obtained in masses free from alkall, if at
all, only at temperatures which In practice can
no longer be applied owing to the extraordinarily
high cost of the products. The introduction of
BaOs In silicates makes it possible to do justice
to both requirements (the almost complete ex-
clusion of the alkalis and the obtention of homog-
enous workpieces). There are, however, seri-
ous objections agalnst the employment of B2Oa.
If used In percentages above 5% BaOh Increases
the lixiviation capabllity of the glasses. It is
further known, that boron silicates of high elec-
tric and thermic strength owing to thelr high
content In silicon are rendered much expensive
not only by the comparatively high price of the
boric acld but also by the technological difficul- -
tles of thelr preparation. Hasses of this kind
melt only at high temperatures. The melting
can takKe place only In crucibles or vats of the
expenslve materials capable of withstanding this
stress. The dificulties which occur at the shap-
ing and cooling are not less great. Finally, al-
kall compounds can practically not be complete-
1y dispensed with also In glasses of this kind.

The present invention overcomes these diffi-
culties. It enables, which up to the preseni has
never been the case, the preparation of masses
free from alkall and borlc acld at melting tem-
peratures which approximately correspond to that
of the window glass. In connection herewith it
has to be pointed out that the corresponding
masses can be easily worked. The modification
capabllity of the manganese silicate is further
ohe of its excellent properties and owing to this
capabllity several special properties may be im-
parted to the same by additions of different
kinds. Consequently, if desired, small quanti-
ties of alkalls or borle acid may be added to the
mass. If it is desired to prepare, instead of the
easily meltable mass, a difficultly meltable mass
with the corresponding speclal properties of this
modifled form, it is also possible to develop masses
with especlally high content in silicon and alu-
mina in the range aceording te the formula, saild
masses melting only at a temperature of over
1450°.

Before the melting the raw materials disin-
tegrated very finely are mixed In a sultable man-
ner, for instance In an Alsing cylinder. The
mixture is molten in suitable contailners at tem-
peratures between 1250° and 1450° (with the ex-
ception of the higher melting special forms men-
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tioned above). Single constituents of the mix-
ture may also be first kept back and gradually
added during the melting of the other constitu-
ents,

The components of the above mentioned gob

Per cent
BI09 oo e 30-80
MnO e 4-54
MegO e 0-35
AlQs o e 030
Ca0O and/or SrO and/or BaO__________ 0-30
WO e 0=3
Caa(PO4) 3 oo 0-5

may also be introduced wholly or partly In other
form. The silicon (8102) may he wholly or part-
ly replaced by SIC, the manganese oxide (MnO)
by MnOi, Mna0:, Mn:Os:, MnCOz, MnCla,
MnHPO« or MnS3, the magnesium oxide (MgO)
by Mg(AlQO2)2, MeNHiAS04, MgBra, MgCOs;,
MgzCla, MgFy, Mg{OH)s, Mg(NOi)a, MgaP20n,
MgaSi0s, MgSiOs or MgSO: the argillaceous
earth (AlaOs3) by AlsCi, AICIs, AlF;, AIN, AI(QOH)3,
AlPQ4, Al2(804) 3, Al28s, the calelum oxide (CaQ)
by CaBra, €aC: CaCQs, CaClz, CaCNi, CaFa,
CadJa, Ca(MnO«)3, Ca(NOz)a, Ca(PCy)a, CasSiOs,
or CaWOus Purther the calclum oxide or the
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calcium containing additions may be replaced
wholly or partly by the corresponding strontium-
and barium compounds. Barium is known as
flux., In some gobs with high content In man-
ganese the constituent in barlum must, however,
not be high, as otherwise the mass will become
inhomogenous and porous. Strontlum i3z in
many instances better suited to replace the bari-
um wholly or partly, preferahly in form of stron-
tiumn carbonate, strontium chloride or strontium
sulphate.

To the mass known coloring substances may
be added also. By addition of titanium com-
pounds the diclectric constant can also be In-
creased.

By additlon of circonium compounds together
with alumina especially the strength against hy-
drolytic Influences and against alkalis 1s in-
creased.

To the molten mass reducing agents such as
tartar, tartaric acid, urea, sugar, charcoal and
others, and purifying agents such as antimony,
antimony sulfide, arsenic compounds and others
may be added.

The masses are cooled at suitable temperatures
adapted to the composition and stressing.

HERBERT )NITZENMAN'N.





