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The invention relates to a moisture- and heat-
resistant glass poor in or substantially free from

alkall ingredlents which is easy to melt and has

& low softening point and which is especially
suited for the manufacture of finest glass fibers
and filaments.

. A8 Is well-known, the alkall present in the sur-

face layers of alkaline glasses 1s more or less dis-

solved and lixiviated under the Influence of at-
mospheric moisture, this action being even more
severe under the direct influence of water or water
vapors, such as steam. The dissolved alkali in
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conjunction with the moisture forms a coating or :

film which continues to attack the glass. More-
over, this coatlng 1Is electrolytically conductive
and deterlorates or destroys metal parts that may
be in contact with it. As the moisture attacks the

15

glass at the surface, the degree of attack or tha -

amount of lixiviated alkali while depending on the
temperature and moisture of the surrounding at-
mosphere {s primarily dependent on the specific
size of the glass surface. The attack is therefore
particularly severe with fine glass fibers or fila-
ments which present an enormous specific surface
as compared, for example, with thick-walled glass
vessels or implements.

Hitherto, there had to be used for technical
purposes glass with a certain content of alkall,
because the known glasses free or substantially
free from alkall are very difficult to melt and due
to their high softening point also difficult to form
or work. For this reason, one has used the com-
mon technical glasses with a more or less high
content in alkali also for the production of fibers
and filaments.

Lately, fine glass fibers and fllaments are in-
creasingly used not only for heat insulations but
also for electric insulations. However, in the lat-
ter case the insulating power of the fibers is
rapidly reduced or lost when they are exposed to
the influence of moisture which causes the alka-
line surface layers of the fibers to become elec-
trolytically conductive. Therefore, it was neces-
sary to impregnate or coat the fibrous insulations
or fibers with water-repellent or molsture-resist-
ant substances, such as suitable varnishes and the
lixe. But these coatings are much inferior to
glass as regards thermal resistance. An impreg-
nated or varnished glass fiber insulation can at
nost be heated up to 200° C., while glass can easlly
stand temperatures up to 500° C. and more with-
out any damage. The favorable thermal proper-
ties of glass therefore cannot be fully utilized
when the fibers are coated as indicated.

Necesslty therefore arose to make such flbers
or fllaments, especially when to be used for elec-
trica) insulatlons or for purposes requiring high
thermal and chemical reslstance, of glass poor in
or free from alkali.
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The known glasses of this kind have the dis-
advantage that very high temperatures and a

. long period of time are required to melt them,

wherefore speclal furnaces of highly refractory
material must be used, and thai thely forming or
working temperatures are also very high, The
production and working of these glasses, especlally
the formation of Abers or fllaments therefrom is
therefore difficult and expensive.

It is the object of the present inventlon to pro-
vide @ glass composition poor in or free from alkall
which can be molten without any difficulties at
the common temperatures of 1380° to 1450° C.
in ordinary melting furnaces and in the usual
period of time and which can be worked, for ex-
ample drawn to fine fibers or filaments, at tem-
peratures hot much higher than the working tem-
perature of the ordinary technical glass, and
which is highly resistanit to heat, moisture and
chemigals. )

I have discovered that the above properties are
inherent In a glass containing not more than
about 55 to 60% silicic acld, no alkali or less than
10% alkall, about 20 to 30% earth alkalies, pref-
erably barium oxide or strontium oxide, not more
than 10 to 15% borlc acld, and additions of about
3 to 10% alumina, iron oxide and/or manganic
oxide and about 2 to 8% zinc oxide and/or cad-
mium oxide. In a batch free from alkall with less
than 607 sllicic acid, about 20 to 30% earth alka-
Hes and less than 15% borle acid, sultable pro-
portions for the additions are 5% alumina, 1to 5%
zinc oxlde or cadmium oxide or both together,
about 2 to 10% iron oxide or manganic oxide or

5 both together, and up to 1% fAuorine.

The use of barlum oxide or strontium oxide in-
stead of the ordinarlly used calcitim oxide reduces
the tendency of the glass to devitrify. The glass
propertles in general are further improved by
the said addition of 3 to 10% of trivalent oxides,
such as alumina, iron oxide and manganlc oxide
either singly or together, and of 2 to 8% of bi-
valent oxides, such as zinc oxide and cadmium
oxide elther singly or together.

An example of a batch composition according to
the invention for a glass poor in alkali is as fol-
lows:

Parts by

welght

Glass meltingsand ____ .. ____________ 365
Borax_ . __ e 225
Peldspar - e 250
Heavy 8par_____ o 250
Dolomite. e 95
Zinc oxide e 20
Soda_ e 30
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The glass obtalned from this batch has the
following composition:

Per cent
Silie acid - 535
Borle seid oo 7.5
Aliming oo 5
Barlum oxide - oo ___ 19
Lime cee o= 3
Magnesium oxide - . ___________ 2
Zine oxide - _____._. e m e mmmm et —mmm— e 2
Aleall oxides ___ e 8

A glass of this kind has a high coefficient of
expansion as compared with the ordinary Jena
glass poor in alkail. As a result thereof flbers
made from this glass will have high mechantcal
stresses, the favorable influence of whieh on the
mechanical and chemical propertles of the glass
surface s well-known.

As stated above, the alumins can be wholly or
parily replaced by iron oxide, manganic oxlde or
other trivalent oxides, the zinc oxide ean be
wholly or partly replaced by cadmium oxide and
the barium oxide can be wholly or partly re-
placed by strontium oxide, lime and magnesium
oxide or one or more of these oxides.

The glass is also very resistant against chemi-
cal attacks in spite of the low percentage of silicic
acld and boric acid. Therefore, only very little
alkali can be dissolved even by very molst air, so
that flbers or fllaments made therefrom lend
themselves admirably well for the manufacture
of woven or knitted tapes or tubes for electrical
insulating purposes.

Moreover, the tendency of the glass to de-
vitrify Is extremely low in spite of the high con-
tents in earth alkall. Also It cen be easlly worked
or formed in splte of its low content of alkall,
Thus, It can be drawn inte finest fibers of any
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deslred length, which are also well sulted for
textile purposes because of their good elastic and
mechanical properties.

An example of a batch composition according
to the invention for a glass free from alkall is as
follows:

Parts by weight

Glass melting sand - ____ . _____________ 550
Hydrated borlc acld - ______ . _______ 310
Hydrated alumina . ._________________. ._ 5
Dolomite . 95
Zine oxide oo ___ 20
Heavy spar —— . e 250
Caleined pyrites . __ 20
Manganese oI'e - - - _ . _.____ 10
Calcium fluorlde ___. __ _____________ _____ 20

The glass obtained from this hatch has the
followlng composition:

Per cent
Silecje acid - ___ L ___ 53.5
Borie acid .o 13
Alming - ___________ - 5
Ironoxide - . ________ . ______._ 1.7
Manganic oxide . __________..__ 0.8
Zincoxide - o ____ 2
Barium oxide - e ____ 19
Lime .. - 3
Magnesium oxide - ____.________ 2
FRor e traces

Variations may be made in the composition
within the afore-mentioned limits.

‘This glass possesses the same favorable prop-
ertles as the glass of the first example, As it is
entirely free from alkall it has a particularly high
resistance against molsture, stearn and other
chemical attacks.

HANS STEINBGCK.





