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Published Apr. 27, 1943

Serial No. 333,410

ALIEN PROPERTY CUSTODIAN

PEOCESS AND APPARATUS I'OR THE CON-
TINUOUS PRODUCTION OF CORRUGATED

GLASS SHEETS

Louls Boudin, Saint-Gobain, France; vested in
the Alien Property Custodian

Apunlication filed May 4, 1940

United States Patent No. 2,132,083 issued June
28, 1838 relates to a method of and apparatus for
the continuous manufacture of corrugated glass
sheets, which may be reinforced or not, the pro-
duction of which conslsts in pessing a eontinuous
sheet over & fixed shaping member which 1s cor-
rugated transversely. The continuous sheet is
preliminarily flat, and at the moment it comes
in contaet with the shaping member it has a
temperature sufilelently high, and 1s thus sufil-
ciently plastle, to assume the corrugated form of
the shaping member hy reason of its own weight.

The above mentioned patent describes various
means for camplementing the action of the weight
of the sheet, partlcularly for the parts of the
sheet designed to form the lower parts of the
corrugations, and for this purpose there are pro-
vided counter-shaping meinbers acting on the top
of the sheet and forcing it to come in contact
with all parts of the shaping member, and par-
ticularly the lowermost parts thereof. In one em-
bodiment specifleally disclosed in this patent the
counter-shaper 13 disposed to act only on the bot-
toms of thte eorrugations.

After 1ts passage over the shaping plate the
corrugated sheet is carried by rollers of the ordi-
nary type, generally oylindrical, on which it is
carried into an annealing oven and coeled to the
surrounding temperature. ‘The arrangement Is
such that the time of the passege of the sheet
over the shaping member is of sufllcient duration
g0 that the same will not eome in contact with
the rollers before having acquired sufficlent rigid-
ity to exclude the danger of its becoming de-
formed when it is deprived of the support of
the shaping member. In order to provide the
required duration of passage necessary to obtaln-
ing hardening, that is, sufficient cooling, of the
sheet, the shaping member is thus given a cer-
tain length, chiefly in the Interval which, on
the shaping member, separates the point at which
the sheet receives the desired corrugated form,
and the exit from the shaping member. It has
been found in practice, particularly in the case
of reinforced or wire glass, that during this in-
terval the corrugated sheet may run the risk of
deformation, due particularly to the fact that this
sheet, which 1s not yet hard, is suhject to trac-
tion through entraining or comveying members
acting on the cold part of the previously formed
sgheet.

The present application consists in providing
a method and means suitable for maintaining
the form of the sheet constant durlng its pas-
sage over the shaping member, particularly from
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the moment in which it has received the desired
corrugated form.

One embodiment of the present invention con-
sists in disposing above the shaping member and
the sheet a counter-member exerting action over
a great length of the sheet to a peint where |
has hecome practically rigid. As this prolonged
action tends to increase the friction vetween the
sheet and the flxed parts, the shaping member
and the counter-member do not contact with the
sheet at polnts opposgite each other, so that the
shaping member and counter-inember do not ex-
ert simultaneous action on the same points of
the glass and thus do not, by combining their
action, risk wedging or jamming the sheet. These
two members may each have a transverse prafile
or cross sectional form which is constant from
the entrance to the exit, but in this case the pro-
file of the one is eombined or arranged with that
of the other so that the upper semi-corrugations
of the sheet In one transverse section are separat-
ed from the counter-membher and are in contaet
with the shaping member, while the lower semi-
corrugations are, on the other hand, separated
from the shaping member and in contact with
the counter-member.

In the drawings illustrating the features of the
invention, Fig. 1 is a vertical longltudinal sectian
of one embodiment of the invention;

Pig. 2 is a partial transverse section along line
2—2 of Fig. 1;

Fig. 3 Is a vertical longitudinal section of an-
other embodiment of the {nvention;

Pig. 4 is a vertical longitudinal section of a
third embodiment of the invention; and

Fig, 5 is a plan view of a variation of the em-
bodiment of the invention illustrated in Fig. 4.

In Figs. 1 and 2 of the accompanying drawing
is shown an embodiment of the invention by way
of example. The continuous glass sheet 1, obh-
tained in known manner, by passage of the glass
from & furnace 2 In a rolling mill 3, passes over
the shaping member 4. The latter consists of a
metal table the upper part of which is formed of
corrugations having a general direction parallel
with the directlon In which the sheet moves. This
table forms caissons § in which water is circu-
lated to regulate the temperature.

Disposed above thls table 1s a counter-mold &
which is integral with supports 8, with which the
helght may be varled and which is provided pref-
erably with caissons 7 In which water is eircu-
lated., This counter-mold comprises corruga-
tions parallel with the direction in which the
sheet moves and the pitch of which s equal to
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that of the corrugations of the shaping member,
which latter are arranged with respect to those
of the shaping member as shown In Fig, 2, Ag
seen in this figure the upper seml! corrugations
or ridges ta of the sheet are In contact with the
shaping member 4 and removed from the coun-
ter-member. The lower semi-corrugations or
grooves Ib of the sheet, on the contrary, are in
contact with the counter-mold 8 and removed
from the shaplng member, Through the action
thereby exerted on the lower semi-corrugations,
the counter-mold holds the upber semi-corruga-
tions in contact with the corresponding parts of
the shaping member, and vice versa, the action
of the shaping member on the upper semi-corru-
gations 15 suffictent to hold the lower semi-corru-
gatlong of the sheet in contact with the corre-
sponding parts of the counter-mold. The result
is that the combined action of the two members
is sultable for maintaining the proflle of the
sheet constant., However, the shaping member
and the counter-mold must be so arranged that
they do not act as a drawing die and that the
glass sheet does not fill the whole space there-
between In order not to create an excessive
amount of friction, which would necessitate an
excessive pulling force to overcome this friction.
Such a pulling would tend to make the glass sheet
thinner, and In the case of reinforced glass would
operate to alter the shape of the wire mesh, By
arranging the corrugations in the shaping mems-
ber and the counter-mold so that these make
alternate contacts with the opposite faces of the
sheet, a gentle gradual forming action is realized
without occasloning large frictional resistance re-
quiring strong pulling forces, as ih the case of &
drawling die.

In the embodiment shown Iin Flgs. 1 and 2 the
counter-mold extends over the greater portion
of the length of the shaping member and assures
the retention of the proflle durlng the greater
part of the passage of the sheet.

According to modifications of this arrangement
the counter-mold, constructed like that descrihed
and embodied in {t8 whole for the entire extent of
the shaping member, may, however, be composed
of a plurality of different elements disposed elther
successively or side by side accordingly as the
counter-mold may be subdivided longitudinally
or transversely relative to the advance of the
sheet., These different elements may he regulated
Individually,

According to another embodiment of the inven-
tlon the glass sheet 18 subject to the action of
balls resting on the sheet, rotating freely on
themselves and acting in the bottom of the cor-
rugations. Pig. 3 shows such g construction. The
balls are shown at 8 and thelr travel with the
sheet is prevented by the abutments 18, These
balls act on the sheet by their own welght and
hold it in contact with the bottom of the corru-
gations or grooves of the shaping member. These
balls may have a radius approximating that of
the corrugations of the shaping member, so as to
exert their action over a large portion of the
grooves of the sheet.

It 18 to be noted that the balls act independent-
1y of each other and can thus describe rotational
movements different from each other. This 1s
of advantage in cases in which all peintg of the
sheet do not move at the same rate of speed or,
for example, where the shaping member, as a
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result of unequal expansion, has certain local
deformations or warping or where the sheet itself
presents differences of temperatures from one
longitudinal line to another and the sheet does
not ¢ool in the same manner from one point to
another of each cross-sectiona] line thereof.

According to the invention 1t is alsc possible
to combine the counter-mold with balls, Use
may be made, for example, of an arrangement
such as that shown on Fig. 4, in which the glass
sheet Is first subjected to the action of a counter-
mold 6, then to the action of balls 8. Instead
of this arrangement the sheet may first pass
under balls then under a counter-mold.

Counter-molds may also be combined with
balls go that the arrangement differs from one cor-
rugation to the next., This arrangement permits
particularly of taking into account any differ-
ences of temperature or consistency of the sheet
from one corrugation to the other. Fig, 5 shows
such a construction by way of example. In this
arrangement, the glass sheet 1s first subjected to
the actlon of a counter-mold 8, then to a series
of aligned balls 9, fitted with abutments 10, as
shown in Figs. 3 and 4. Following these mold-
ing stages, each of the outside grooves is sub-
Jected to actlon of a ball 8 and a counter-mold
6 while the inner groove s subjected to the ac-
tion of only the balls 8,

It 18 to be understood that the invention is not
limited to the above described constructlons, but
may include numerous modifications, Particu-
larly, if the form of the corrugations differs sub-
stantlally from the semi-cylindrical form, the
balls may be replaced by rollers of suitable pro-
file for the lower semi-corrugations or grooves
and exerting their action through theilr own
weight and independently of the others.

Summary

The addltion relates to a method and appa-
ratus for the continuous production of corru-
gated glass sheets described in the principal pat-
ent, and comprises means adabted to hold the
profile of the glass sheet constant during its pas-
sage over the shaping member.

These means are characterized specifically by
the following features, separately or combined:

(@) A counter-mold which exerts its action
over g great length of the sheet and practically
until it passes from the shaping member, is dis-
posed above the shaping member and the sheet,

(b) The shaping member and the counter-
mold assoclated therewith each have a constant
transverse profile, but that of the one 18 associ-
ated with that of the other so that, in the same
cross-section, the upber semi-corrugations of the
sheet are removed from the counter-mold and
in contact with the shaping member while the
lower semil-corrugations are removed from the
shaping member and in contact with the coun-
ter-mold.

{c) The counter-mold is formed of a plurality
of different, individually regulable, elements.

(d) The sheet 15 held on the shaping member
by balls resting on the sheet and rotating freely
on themselves, the travel of said balls with sald
sheet being prevented by means such as abut-
ments (stops, ete.) for example.

(e) According to a modification counter-
molds are combined with balls.

LOUIS BOUDIN,





