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UNITED STATES PATENT OFFICE.

FREDERICK SIEMENS, OF DRESDEN, GERMAN EMPIRE.

IMPROVEMENT IN HARDENING, TEMPERING, AND PRESSING GLASS.

Spéciﬁcation forming part of Letters Patent No. 192,537, dated June 26, 1877 ; Reissue No. 8,399, dated

September. 3, 1878;

‘ I)'IVISIQN A,

To all whom it may concern:

Be it known that I, FREDERICK STEMENS,
of Dresden, in' the German Empire, have in-
vented a new manufacture consisting of glass
capable of resisting fracture on impact, of

~which the following isa specification: :
‘In order that my improved manufacture
may be clearly distingnished from those here-

tofore known, I will refer to the state of the.

art of manufacturing glass as it existed prior
to my iuvention. : .

When glass is melted and shaped into arti-
cles which are allowed to cool in the air, it be-
comes too brittle for any practical use, as the
exterior cools first and forms a contracted
crust, which shelters the interior particles. If,

.. however, the glass is placed in a hot oven and

allowed to cool slowly, the particles appear

to assume a condition of more perfect equilib-

rium of eohesive force, so that the glass be-
comes more elastie. The process of annealing,
therefore, has long been known as a Very €s-
gential operation in the manufacture of glass.
It has been alleged that window-glass of
‘uniform thickness may be manufactured by
pressing the melted glass between two paral-.
Iel and polished plates of cast iron or steel
urtil the desired thicknoss is obtained, or by
pouring the melted glass between two parallel
and polished plates and submitting it to press-
ure from without; but it is not claimed for
these processes that
the physical properties of the glass or render
it more capable of resisting fracture on impact.
It has been alleged that glass may be hard-
“ened by placing it.in platinum molds, fusing
or nearly fusing it, and then suddenly de-
griving it of its calorie by frigorific mixtures;
Dut it is not claimed that this treatment im-
parts to the glass abnormal powers of resist-
ing a disruptive force.

- Y¢ has been alleged that glass may be ren-
dered less fragile by immersing it in a highly-
heated state in a bath of oils, grease, wax,
resinous or bituminons substances, the boiling
_ temperature of which is above the boiling
_ temperature of water; but articles treated by
this process must be finished before the treat-
ment, which has for its ohjeet the strengthen-

they change in any way |

application filed June 13, 1878 ; patented in England, December 3, 1875,

ing of the glass, can be procceded with, which
renders them liable to be deformed. -

Objections have also been urged against the
glass strengthened by this process that al-
though it may possess enhanced pewers of re-
sisting the initial effort of a disruptive force,
still, when a slight fracture takes -place, its.
moleeular organization goes to ruin, and it be-
comes almost entirely disintegrated.

. Having thus reviewed the state of the art
to which my invention relates, I will state that
the invention protected by these: Letters Pat-
ent is a new manufacture, which ‘cannot_be
produced by any one of the processes herein-
before deseribed, and which consists of glass -
subjected, while in & heated condition, to
pressure in or between molds for the purpose
of rendering it capable of resisting fracture on
impact or fracture cansed by sudden varia-
tions of temperature. '

‘When the articles are such as are usually
molded, I effect the strengthening thereof at
the same time with their pressing, so as to
produec a tough-pressed glass by the use of
molds of metal or other suitable material, in
which the glass articles, after having - been
completely shaped, and while they are-in a .
highly - heated condition, are squeezed, the -
molds having the effect of giving the neges-
sary eooling without having " recourse to. &
lignid bath. e

The material employed for sneti molds will -
depend upon the nature and-thickness of the
glass to be operated upon.  In cases where the
cooling has. to be/eﬁ’ected rapidiy, metals of
good conducti/ngfpower——such as copper—are
to be preferréd, and in cases where the cool-
ing has to be effected more gradually, molds
of earthenware or other materials that are bad

conductors of heat may be used. .

Again, in cases where the glass articles op-
erated uponvaryin thickness, the conductivity
of the dilferent parts of the mold is varied ac-
cordingly, cither by making thicker those
parts of the mold which come next to the

_thickest parts of the glass, so a8 to absorb a

greater amount of heat, or by making those
parts of better conducting material than the
parts next the thin portions of the glass. The
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molds will also have tobe maintained at a cer-
tain temperature, varying according as the
nature of the glass to be operated wvpon re-
quires that they should be cooled to a greater
or less degree. . e
It will :generaiiy he round sufficient to em-
ploy cast-iron mo!ds that are maintained at the
temperature of boiling or warm water and
carthenware molds that are kept qnite cool.
The glass articles, after having been wholly
shaped, are placed in a beating-oven, in crder
to be raised to the requisite degree of heat for

being subjected to the above-deseribed press.

Ing and eoolingprocess: and as many glass ar-
ticles, when subjected for a len gth of time to
a high temperature, suel as would be neces-
sary in the present case, are apt to get ont of

shape, I prefer in such cases to inclose them,.

before placing them in the heating-oven, in a
casing or shell of platinum, which supports
the glass and prevents it from getting out of
shape while in the heatin g-oven, the glass ar-
ticle with the platinum shell upon it being
then placed in the mold for the pressing and
toughening process, S ' :

‘The heating-ovens employed may be of any
suitable known construction 5 but it is prefer-
able to use ovens heated by gaseous fuel, in
order to prevent the purity of the glass from
being impaired, : ~

In the accompanying drawings, in which
corresponding parts are designated by similar
letters, Figure 1 represents a transverse, and
Tig.2 alongitudinal, section of aregenerative
gas muffie oven suitable for heating the glass
articles that are to be treated according to my
invention. Fig. 8 is a frout view of this oven.
Figs. 4 and 5 are sectional plans on the lines
¥y zzof Fig. 1, respectively. TFig. 6 isa side
view, Fig. 7 an end view,.and Fig. 8 a Plan,
of apair of pressin g-molds and carriages, such
as may be conven iently employed in the pro-
cess.

The muffle A is heated, both under its floor
crown, by the flame of the gas’
pair of regenerators, Bt |
B*% and the hcated products of colmbustion pass

and over its
and air from the one

oft through the other Dair of regencrators, I3¢

B4, till, the first pair being safficiently cooled
and the second pair sufficiently heated, the
direetion of the currents is reversed for alter-.
nate working in the usualmanner. The muffle
A being completely closed in, the. glass arti-
cles heated in it are protected from dust and .
other impurities, such as in an open oven are
apt to settle on the softened glass and dam-
age its surface. N '

The lower mold, C, placed on the truek D,
receives the heated glass from the oven, and
the truck ig then run under the upper mold, E,
which is let down upon it, being loaded, when
necessary, to'give the desired pressure. The
olds shown in Figs. 6 and 7 are suited to
flat glass plates. For glass articles of other
shapes the molds are made of suitable form, ag
shown in Fig. 9, where C is a hollow or con-
cave lower mold, with a glass plate, p, resting
on it by its edges, and ¢ is & corresponding
convex upper mold, which, being lowered on
the glass p, presses it down into- the lower
mold, the glass being thus at the same time
bressed and toughened by the cooling influ-
ence of the molds. - o S

The temperature of the molds may be kept
at the required point by charging them with
liquid, as shown, with respect to the upper
molds, in Figs. 6, 7 , and 9. Usually water
serves for this purpose, the temperature of its
boiling-point being well suited for giving the
required toughening, . S

Having thus described m ¥ invention, Telaim
and desire to secure by Letters Patent of the
United States— : S

A new manufacture consisting of glass
which has been subjjected while .in a heated
condition to pressure in or between molds, for
the purpose of rendering it capable of resist.
ing fracture on impact or fracture caused by
sudden variations of temperature, as lierein de-
seribed. : .

In testimony that I ¢laim the foregoing T
have hereunto set my liand and seal. -

FREDERICK SIEMENS. [r. 8]
Witnesses: =
' LEon KieMPERER,
PAuL DruckMiLLER.




