PUBLISHED J. L. SCHRADER Serial No.
METHODS OF TEMPERING GLASS OBJECTS,
JUNE 1, 1943, PARTICULARLY PLATE GLASS 405,411
Filed Aug. 4, 1941 -

BY A. P. C, 2 Sheets-Sheet 1

-----------

= (IW e

RN

-



PUBLISHED J. L. SCHRADER Serial No.
METHODS OF TEMEERING GLASS OBJECTS,
JUNE 1, 1943. PARTICULARLY PLATE GLASS 405,411
Filed Aug. 4, 1941
BY A. P. C. ' 2 Sheets—Sheet 2

ERPE .I;('—r_ [ .
Al zga Al zzga
) CTNRHT
2 - |- 2 2 -2
~0l ) o= o Y P
&
\ \ N v
N - h e
syt <
= E_ S

77777
N

MY




Published June 1, 1943

Serial No. 405,411

ALIEN PROPERTY CUSTODIAN

METHODS OF TEMPERING GLASS OBJECTS,
PARTICULARLY PLATE GLASS

Jean Louis Schrader, Lyon, France; vested in
the Alien Property Custodian

Application filed August 4, 1941

The present invention relates to methods of
tempering glass, particularly glass sheets, which
conslsts In bringing the object to be tempered to
a temperature ciose to that of softening and sub-
Jecting 1t, in this state, to sudden cooling by
means of jets of air or other cooling fluldg pro-
jected on its surface, or by immersion in cooling
liquid baths,

In most cases, but more particularly In temper-
ing thin glass sheets, good tempering resuits re-
quire that the cooling be strictly controlled from
the instant the object leaves the heating zone,
that 1s, that rational or predetermined cooling for
tempering should not be advanced and counter-
acted by chance cooling not under control of the
operator.

It has frequently been observed in this connec-
tion that thin glass sheet, which leaves the heat-
ing zone and passes through the open air for a
distance before helhg subjected to sudden cooling,
often breaks spontaneously.

Particularly, sheets, when very thin, should be
subjected to intense prellminary heating, so that
the sudden cooling can produce in the object, not
withstanding its slight thickness, the marked dif-
ferences in tension which characterize the tem-
pering. The sheet leaving the heating zone in an
extremely plastic state by reason of its high tem-
perature should be passed to the cooling mem-
bers with precaution, that is, sufficlently slowly so
that the transportation will not produce deforma-
tlon of the plastic mass. However, during this
transportation at a slow rate, the sheet under-
goes chance or accldental cooling of relatively
great duratlon and which is not under control.

Moreover, if, for the purpose of treating the
sheet with caution it is left In a fixed position
during the entire treatment, the cooling members
maust be rapldly substituted for the heating mem-
bers in front thereof, which, by reason of the ma-
terial Importance of these apparatus, can not be
done without eomplicating the plant.

By another method, endeavor has been made to
protect the object from untimely cooling between
the gtages of heating and sudden cooling, by pro-
viding at the discharge point of the heating mem-
bers a zone between the cooling members which
congtitutes a passageway, at the interlor of which
the sheet can reach the blowing point while being
protected from the movements of the alr in the
shop. This passageway, made of sheet metal, 1s
removed from Its initial posltion, as soon as the
sheet has reached the blowing point and at this
moment, uncovers the blowing members which
may then enter into Immediate operation. In
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practice, however, this arrangement has not
proven capable of maintaining the sheet in the
thermal state necessary for good lempering for
a sufficient period of time because hotwithstand-
ing the presence of this protective zone, the plate
undergoes considerable cooling.

The present Invention is designed to greatly
reduce, If not to eliminate, the cooling of the
plate between the end of the heating and the be-
ginning of the sudden cooilng, while providing
the desirable time interval between these two op-
erations.

It consists in maintaining the object, for ex-
ample, a glass shect, from the time of its dis-
charge [rom the furnace and up to the moment
in which the cooling members, for example, the
blowing elements, enter into operation, between
protective surfaces, which by their nature or their
temperature, are capable of forming screens to
prevent loss of heat by radiation from the sheet,
or whereln these surfaces act by reflection to
throw back the heat on the sheet which the Jatter
has radiated, or whereby they exert a sultable
inherent radiation which neutralizes the radia-
tlon of the sheet.

Applicant has, In fact, been able to demonstrate
that when a glass sheet has a temperature near
its softening point it hag great capacity for cool-
ing by radlation, and that this cause of cooling
predominates over all other losses of heat, for
example, on contact of the sheet with the sur-
rounding air.

This consideration explains the inefficiency of
known apparatus as previously described and
formed with a passageway of ordinary metal
sheet, this material being Incapable of prevent-
Ing losses of heat through radiation from the
sheet which is almost at its softening point.

Among the surfaces which, by thelr nature,
are capable of reflecting the heat radiated by
the object, some have this property only when
they are polished to a high degree, and should
necessarily be malntalned in this state, such for
example as sheet iron, or steel; other surfaces
are effective by thelr very nature, but require
careful upkeep to remain unaltered, for example
copper. Other metals, on the contrary, are effec-
tive without special precautlons. Such s the
cage with aluminum which can be used practi-
cally in unpolished state, for example in the form
of a coating projected or applied to an ordinary
sheet metal body. It Is to be understood that
use may &lso be made of surfaces with silvered
coatings, with certaln precautlons for retaining
thelr great reflective capacity. In general, the



2

reflecting capacity considered in the present case
is the power of reflecting chiefly the rays emit-
ted by an object carried to a temperature close
to Itg softening point and which are chiefly heat
Irays.

On the other hand, the protective propertles
of the surfaces utilizable according to the inven-
tion may be due to the fact that they are brought
to a temperature close to the softening point of
the glass; this temperature of the protective sur-
faces may he slightly higher than the tempera-
ture of the sheet, the essential condition being
only that the temperature of these surfaces re-
main sufficiently constant during the time inter-
val to be provided between the final instant of
heating and the initial instant of the cooling,
as by blowing.

Use may also be made of surfaces having both
of the two above characteristics simultaneously,
that is, high reflecting power and suitable tem-
perature.

With respect to the structure, particularly the
relative position of these surfaces with respect to
the blowing and hesting members, it is to be noted
that these surfaces may, according to the case,
be fixed or movable with respect to these mem-
hers, In any case it is preferable that the pro-
tective surfaces be continuous and parallel with
the object and spaced slightly therefrom.

Purlhermore, according to an important fea-
ture of the invention, certain elements of thege
surfaces may be identifled with the surface of
the cooling members, for example in the case of
cooling by blowing, and are thus capable of pro-
tecting the object from cooling, while the object
is located between these members hefore the cool-
ing is started.

These different characteristics as well as the
varlous possibilities of carrying out the invention
will appear from the following specification rela-
tive to three tempering plants according to the
invention, which are illustrated in the arcom-
panying drawing and wherein:

Fig. 1 is a vertical sectional view of one em-
bodiment of the invention.

Fig. 2 is a vertical sectional view of another em-
bodiment of the invention.

Fig. 3 is a vertieal sectional view corresponding
to Fig. 2 showing the parts in different operative
positions, and

Fig. 4 is a vertical sectional view of a third em-
bodiment of the invention.

According to the exemplary embodiment shown
in Fig. 1 the heating zone [ is connected with the
cooling members 2, formed by two parallel casings
provided with perforations for blowing the air,
by a metallic sleeve 3, the inner surfaces of which
are covered with a layer of reflecting metal, such
as the aluminum coating 4. The inner surface of
each casing 2 is itself provided with a similar
coating 48, except of course for the blowing ori-
flces 5.

An advantage of this construction consists in
the fact that the existence of protective surfaces
does not meke it necessary to increase the dis-
tance between the origins of the jets or jet open-
ings and the sheet. Thus, this embodiment per-
mnits ol permanently glving this distance the
minimum value compatible with the thickness
of the plate F' and the members which support it,
Alch minimum value belng favorable to good
tempering. The supporting members are indl-
cated by the tcngs suspended from the cable 10,
which may be reeled in a conventional mannetr, -

Figs: 2 and 3 show -a medification-wherein the--
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reflecting surface consists of two movahle plates
6, arranged in pairs, the inner surfaces of which
have great reflecting capacity.

At the initial Instant of the transfer period
these plates occupy the position shown in Fig, 2
and at which time their lower edges are immedi-
ately adjacent the discharge opening of the fur-
nace I. Starting from the Instant in which the
lower edge of the glass sheet passes beyond this
opening, and during the entire transfer of the
sheet up to the blowing casings 2, these plates,
carried by the suspension cables 13, move syn-
chronously with the sheet, and when the latter
reaches its blowing position and is fixed immov-
ably at that point (Flg, 3) these plates continue,
but much more rapidly, their movement in the
same direcilon, so as to disengage the sheet com-
pletely and allow the cooling air jets free ac-
cesg thereto,

It is, of course, apparent that the plates may
be of sufiicient height so that they extend over
the entire length of the path of the sheet glass,
and in such case there is no use to move them
during the transfer, their withdrawal taking
place then only at the instant in which the sheet
is fixed in the cooling position.

By reason of the mobility of the refiecting
plates 6, it is possible, with & spare set thereof, to
keep them in good condition easily, particuiarly
to maintain their high polish.

According to the construction shown on Fig. 4,
use is made of protective plates which, accord-
ing to a characteristic feature of the invention,
opposes radiations of the glass sheet F, by reason
of the fact that they are carried to a tempera-
ture near that of the sheet on its exit from the
furnace I.

For this purpose the paired plates 1, the ar-
rangement and movements of which relative to
the sheet and to the heating and cooling mem-
bers are similar to those deseribed with respect
to Figs. 2 and 3, are carrled, during the time In-
tervals in which they are inactlve, into & heating
zone 6 where they acquire the desired tempera-
ture.

Fig. 4 shows the assembled apparatus In the
position which the various members occupy at
the moment in which the sheet 15 on the point of
passing from the heating furnace I. During the
heating and up to this moment the upper open-
ing of this furnace Is closed by two hinged- doors
9, the adjacent edges of which are provided with
natrrow grooves, notches, or the like, for the pas-
sages of the cables 10 supporting the glass sheet
F. Before the withdrawsal of the glass sheet from
the furnace these -two doors are raised so as to
occupy the position shown in broken liries at §e,
at the Interlor of the protective- plates 1. By
reason of the action of the heat to which these
doors are sublected while they close off the fur-
nace I they themselves constitute the elements
protecting the sheet frem cooling through radi-
atlon during the ascent of the latter; the same-gs
the plates T.

Instend of heating the protective plates by
means of the auxiliary furnace 8 the heating fur-
nace I can, in certain cases, be utilized therefor.
In this case the protective plates may remaln
in this furnace I together with the object.

As in the case of Flgs. 2 and 3 means are pro-
vided to operate very rapidly, at the moment in
which the blowing is to begin, for withdrawing
the protective plates from the fleld of action of
the blowing members 2.

In most cases the invention is carried out so
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that the protection exerted hy the plates actually
extends over the entire surface of the glass sheet,
and In such case the plates are provided with a
larger surface than that of the glass sheet; but
it is also possible, particularly to protect the vi-
cinity of the edges as well as the edges them-
selves of the glass sheet, to provide auxillary pro-
tective plates extending perpendicularly to the
plane of the glass sheet and opposlte the edges
thereof. The assemblage of protective plates
then forms a more or less closed space encom-
passing the entire glass sheet.

Such an arrangement is shown by way of ex-
ample on Figure 4, on which the main protective
surfaces 7 are interconnected by an end i i and the
lateral walls 12, the assemblage thus constituting
a kind of casing of which only the lower part is
left open for the passage of the glass sheet; but it
is to be understoed that this latter opening may
itself be provided with a kind of door, hinged for
example, which opens at the moment of the pas-
sage of the glass sheet and then closes. By thus
constructing the protective walls in the form of a
casing closed on most of 1ts surfaces, movements
of the air around the glass sheet are avoided, par-
ticularly the ascending movement of hot air.

It is to he understood that the invention ls also
applicable in cases where it 1s desired to protect
only certain parts of the object from cooling by
radiation. In this case the protective surfaces
are given a form and contour such as to exert ac-
tion only on the parts to be protected.

All these devices, which moreover can be com-
bined, are adapted to maintain the glass sheet, at
least in the desired parts, In the thermal state
which is had at the end of the heating, and this
for a sufficlent Interval of time so that it {s no
longer necessary to operate very rapidly elther for
transferring the glass sheet to the blowing mem-
hers, or for substituting the latter for the heating
members. It is thus possible to avoid subjecting
the glass sheet to more or less sudden movement
capable of producing deformatlions, or of moving
rclatively heavy members rapldly.

The manufacture of tempered glass sheet 1s
thus facilitated and it is possible to realize under
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practical conditions the tempering of very thin
glass, for example 3 mm. thick and less.

Summary

This invention relates to:

(1). Improvement in methods of tempering
glass objects, particularly glass sheet wherein the
object, after having been brought to a tempera-
ture close to the softening point, 1s subjected to
sudden cooling, said improvements consisting in
maintaining the object, from its exit from the
furnace and up to the moment in which the sud-
den cooling enters into action, between protective
surfaces which, by reason of their nature or their
temperature, are capable of forming screens to
prevent heat losses by radiation from the object,
or whereln the surfaces act by reflectlon to pass
back the heat radiated from the object, or where-
by they exert a suitable Inherent radiation which
neutralizes that of the object.

(2). Varlous methods of carrying out such im-
proved process having the following character-
istics alone or combined:

(@). The protective surfaces are selected from
those to which a high degree of polish imparts the
capacity of reflecting heat rays;

(b). These protective surfaces have the ca-
pacity of reflecting heat rays by reason of the
character of the substance forming these surfaces,
for example aluminum;

(e). The surfaces are brought to a temperature
close to that of the object on its exit from the fur-
nace, this temperature being communicated to
said surfaces during periods in which they do not
protect the object, or by remalning in an auxiliary
furnace, or by being introduced into the furnace
which heats the object;

(d). Where the objects are suddenly cooled by
blowing certain walls of the blowing members are
constructed so as themselves to form screens for
preventing heat losses by radiation from the ob-
ject;

(e}, The action of the protective surfaces is
limited to certain regions of the object.

JEAN LOUIS SCHRADER.



