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The present invention relates to the manufac-
ture of wire glass, that is to say sheets or oblects
of glass In which a wire netting is embedded in
the mass of glass.

The manufacture of such objects, which 18 well
known In itself, consists in a general manner in
Introducing the wire netting into the mass of
glass while the latter is in the plastic state. In
particular when it {8 desired to manufacture a
sheet of wire glass, use is made of a glass roll-
ing machine and the wire netting is introduced
into the mass of melted glass before the latter
enters the rolling zone.

The present Invention is more especially con-
cerned with the manufacture of wire glass of the
type In which the wire netting is constituted by
square or rectangular meshes formed by wires
assembled together, for instance by welding, at
their points of junction.

With this kind of netting, which avoids the dif-
ficulties of manufacture of so-called “woven™ net-
tings, the wires extending in a direction form a
layer located wholly on one side of the wires ex-
tending in the other direction and the assembly
of the elements of the netting i1s ensured by
welding at the points of contact of the wires with
ong another. In nettings of this kind, the wires
are rectilinear from one end to the other of the
netting.

The utilizatlon of such nettings for the manu-
facture of wire glass is highly interesting and
the advantage 1s further increased when it is
desired to manufacture this glass in the form of
a continuous sheet. Ag a matter of fact, in this
case, which is itself employed In the form of &
band of conslderable length, has the advantage
of having one of its serles of wires parallel to
the direction in which glass Iz driven, which facll-
itates the drive of the netting without the latter
having a tendency to be defgrmed. It follows
that the other series of wires is then parallel to
the axis of the rolling elements. Therefore, the
nettlng has warp wires which are parallel to the
direction of the drive and weft wires which are
perpendicular to this direction.

In glass sheets of this kind, as they are made
at the present time, the netting often has de-
formations, In particular, the sldes of scme
meshes, Instead of belng rectilinear, are curved.
Furthermore, thiz curvature or deformation of
the sides, instead of belng uniform, differs from
one portion of the sheet or object t¢ another
portion. While it is negligihle at certain points,
it is on the contrary exaggerated at other points.
Consequently the product has an Irregilar ap-
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pearance which greatly reduces its value. These
defects, and the lack of regularity thereof, are
particularly considerable when a continuous sheet
is manufactured by rolling. In the product thus
manufactured, the warp wires are perfectly rec-
tilinear, whereas the weft wires are very much
curved In some porticns of the sheet and very
little curved in other portions, and in the zones
where they are deformed, thelr curved parts are
located In different respective planes.. There-
fore, the general appearance is highly irregular
and consequently little satisfactory. In g gen-
eral manner, it is belleved that these deforma-
tlons are due to the obstacle constituted by the
mass of glass surrounding the netting to the free
expansion or contraction of the netting, for in-
stance under the influence of heat, and that the
differences in the amplitude or the appearance of
the deformatlons, from one zone of the netting
to another Zone, result from the fact that the
wire meshes react differently for overcoming this
resistance opposed by the surrounding mass of
glass. In any case, the defective appearance of
the wire netting in these wire glass products is
caused rather by the irregular distribution of
the deformations of the wires of the netting than
by the value of the deformation tself.

The chief object of the present Invention is
to permit of obtaining wire glass products, in the
form of sheets or other objects, having & more
satisfactory appearance as a consequence of the
fact that the deformations of the wires of the
netting, which car be made practically invisible,
are regular and regularly distributed.

The essential feature of the present invention
consists In making use of a netting in which
either the whole or merely a part of the wires
have heen deformed in advance in a predeter-
mined manner between a fixation or weld point
and the next fixation or weld point.

Owing to this prellmlnary deformation, the
expansion or contraction of the wire, which may
have a tendency to exist hetween these two
polnts in the course of the manufacture, on
the one hand is not prevented, and on the other
hand, when it takes place, does not produce any
substantial difference in the appearance of the
corresponding wire.

It follows that the expansions or contractions
of the netting, instead of accumulating thelr ef-
fects in certain zones, as 1t 13 the case with the
prior methods of manufacture, take place every-
where, that Is to say fn a uniform manner, ahd
in each mesh, the modification of shape i3 prac-
tically invisible. By giving the wires, in the net-
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ting before ils Is embedded in glass, preliminary
deformations of a regular character, we obtain
an appearance of the finished product which is
also regular, so that the commereial value of
the product Is considerably Increased, which s
the result to be obtalned.

According to the particular mode of manufac-
ture of the product, the deformations to be Im-
parted to the netting may be of various kinds.

In some cases, 1t will be sufficient to give in
advance a predetermined deformation In each
mesh to only the weft wires. Or only a portion
of the meshes will be deformed In advance, say
every second mesh of the netting.

In other cases a predetermined deformation
will be given In advance to all the wire elements
which compose each mesh.

It may slsc be advantageous, according to an-
other feature of the Inventlon, to assoclate at
least two deformed wires in such manner ag to
obtain a composite wire, either a warp wire or
a weft wire having elther a general rectllinear
appearance or any other desired shape.

According to another feature of the present
Invention, the metal wire netting ls given the
above mentioned predetermined deformations
only when it is going to be utilized for the manu-
facture of wire glass, that Is when it Is being
embedded in the mass of glass forming the prod-
uct.

The use of metal wire nettings which are de-
formed just prior to being incorporated into the
glass article Involves some advantages:

In particular, it permits of modifying the shape
or the distribution of the prellminary deforma-
tlons without Interrupting the manufacture. the
wire glass sheet that is obtalned belng always
kept In movement in a continuous manner.

PFurthermore, it is possible to modify the am-
plitude of the preliminary deformations actord-
ing to the needs, and in particular according to
the thickness of the glass sheet and the rate of
feed thereof and also according to the tempeta-
ture and the compositlon of the glass mass. It
is thus possible to limit these prellminary de-
formations to the minlmum that is necessary.

Finally, thls method permits of dispensing with
the storing of large amounts of wire nettings
having various respective prellminary deforma-
tions, since, these preliminary deformations can
be glvenr during the application of the method any
desired distribution and shape.

The shaping of the wire netting in order to
glve 1t any desired prellminary deformations can
be made by means of any sultable devices. Pref-
erably, this operation 1s performed in such man-
ner that the deformation Is made In a single step
for every weft thread and that the Increase of
length of the mean fibre caused by the deforma-
tlon is compensated by a permanent elongation
of the weft wire itself. In this way, there is no
substantial reduction of width of the metal wire
netting.

Other features of the present invention will re-
sult from the following detalled description of
some specific embodiments thereof.

Preferred embodiments of the present inven-
tion will be herelnafter deseribed, with reference
to the accompanying drawings, given merely by
way of example, and in which:

Flg. 1 Is s plan view diagrammatically show-
ing & wire netting of the type with which the
present Is concerned;

Fig. 1o is a diagrammatical view ilhistrating
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the manner in which the wire netting Is incorpo-
rated Into the glass sheet;

Figs. 2, 3 and 4 are gectlonal views of three
different types of netting to be used In conneec-
tion with the present invention;

Fig. 5 Is a sectional view of ancther type of
netting according to the present invention;

Flgs. 6, 7, 8, 9 and 10 are plan views of various
other types of nettings according to the Inven-
tion all of which correspond In section to the
view of Fig. 5;

Fig. 11 is a sectional view showing ancther form
of netting according to the invention;

Fig. 12 Is a plan view of a netting according to
Pig. 11;

Figs. 13 and 14 are sectional views of other
forms of wire nettings to be used in carrying out
the present invention;

Fig. 15 15 a diagrammatic elevational view of
2 machine for deforming the wire netting ac-
cording to the invention:

Fg. 16 1z a detall view on an enlarged scale
of the shaping rollers;

Fig. 17 15 a perspective view of a rolling element
provided with small projections for the gulding
and maintaining of the wire netting;

Figs. 18, 19 and 20 are sectional views showing
different shapes of the deformed netting used ac-
cording to the present invention;

Figs. 21, 22 and 23 are plan views showing vari-
ous embodiments of wire nettings including com-
poslte wires.

In Fig. 1, reference character g represents the
warp wires and » the weft wires. According to
the usual practice in the manufacture of nettings
with welded meshes, the weft threads are all lo-
cated on the same slde of the warp wires. Such
an arrangement is visible in this Agure. At each
contact point ¢, & weld fAxes the weft threads
to the warp wires.

Fig. 1a shows, In perspective, how a wire net-
ting | of this kind, unrolled from a roil 2, is in-
corporated into the finished article, by belng
caused to pass, together with the sheet of glass
It results clearly
from this vlew that, while the warp wires, or lon-
gitudinal elements 4, which are kept ¢onstantly
tensioned, remain always rectillnear, it 13 not pos-
sible to prevent the weft wires, or transverse wires
b, from being twisted and deformed in an Irregu-
lar manner.

In order to avoid this drawback according to
the present Invention, we make use of nettings
which, as shown by Figs. 2, 3 and 4 (which are
sectional views In planes at right angleg to the
warp wires @) include weft threads b which have
recelved in advance a predetermined deformation.

For instance, ag shown by Figs. 2 and 3, the
wire is bent at d, between two consecutive warp
wires, Or, alternately, as shown by Fig. 4, the
deformation is located close to the warp wirea.

In the arrangements according to Figs. 1, 2, 3
and 4, the deformations are made In planes per-
pendicular to the general plane of the netting.

It follows that, when a netting of this kind
is Introduced, it is Incorporated into the mass of
glass which forms the sheet or other object of
glass to be obtained, for instance as illustrated
by Flg. 1a, and when sald netting has been sub-
jected, as a consequence of {ts manufacture, to the
same causes which, in the articles made prior to
this invention, produced irregular and therefore
objectionable deformatlons, each of the pralim-
inary deformations & will be modified under the

5 effect of these causes, but:
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a. This modification of the deformations will
tske place in all of the meshes and it will be
produced in the portion of the wire already de-
formed because this portion constitutes a weak
point which is more liable to undergo deforma-
tion than the straight portlons of said wire;

b. This modification will be the same for all
the meshes of the netting; and

c. It will take place in the plane o1 the pre-
liminary deformations, that is to say, in the ex-
amples above consldered, in planes at ripht angles
to the general plane of the netting.

The netting will thus keep, in the finished prod-
uct, a regular appearance, In particular, if the
object Is observed in a direction perpendicular
to the general plane of the netting, the latter
will still look as if all 1t wires were rectilinear.

Flgs. 5 to 10 relate to a netting in which the
deformations, instead of being made in planes at
right angles to the general plane of the netting,
are made in this general plane, the same refer-
cnce characters representing the same elements
as {n the above described Figs. 1 to 4.

In the example shown by Fig, 8, the prellm-
Inary deformations d are locallzed eack in the vi-
cinity of the warp wires a.

In the example shown by Fig. 7, the preliminary
deformations are made at the middle points he-
tween two consecutive warp wires,

These embodiments permit of obtalning the ad-
vantages above mentioned, the deformations
taking place in the predeformed portions.
Furthermore, no swelling of the extermal glass
surface is produced.

Instead of glving the weft wires a general di-
rection substantially at right angles to the direc-
tion of the warp wires, they can be given an
oblique direction, by providing preliminary
deformations according to the present invention,
An arrangement of this kind Is shown by Flg. 8.
In this example, the preliminary deformations are
made substantially at the middle points between
two consecutive warp wires, but they might also,
according to the Inventlon, be provided close fo
the warp threads, for Instance in close proximity
to the welds between respective warp and weft
wires.

Likewlse, as shown by Fig. 9, the mean direction
of the weft wires, which Include predetermined

preliminary deformations, may correspond to the

shape of a broken line.

The weft wires may also be given an undulated
shape, the very undulations producing the pre-
liminary deformations which ensure the desired
result according to the present invention.

Such an arrangement Is shown by Fig. 10, in
which a complete undulation of a weft wire cor-
responds to two consecutive meshes. Of course,
the undulation might be longer and correspond
to more than two meshes.

Also, accordlng to the present invention, the
preliminary deformations, instead of being located
in planes at right angles to the general plane of
the netting or in this plane, might be provided in
any oblique planes. These planes may even vVary
from one weft wire to the next ohe or vary along
8 given weft wire. For instance, making use of
arrangements such as those shown by Figs. 8 to
10, the deformation may be made along a helical
surface.

It should be well understood that the pre-
determined preliminary deformations imparied
to the wires of the netting may be of any des_irqd
shape and kind. For instance, these prelimi-
nery deformations may consist in modifications

10

20

23

30

33

40

GO

75

3

other than those concerning the shape of the weft
wires, In particular, they may relate to the sec-
tion of the wire. By providing preliminary varia-
tions of the section of the wire, the deformations
are locallzed and arranged in such manner that
they correspond to a glven arrangement of the
elements of the finished article.

In Figs. 11 and 12, we have shown an example in
which the weft chains are deformed at e, having
for instance flattened portions which localize sub-
sequent deformations and cause them to oceur in
planes at right angles to the general plane of the
netting.

'These preliminary deformations concerning the
section of the wires may bhe combined with pre-
liminary deformations such as those above de-
scribed.

The wire nettings according to the present in-
vention are produced in any suitable manner, the
preliminary deformations heing imparted to the
wires before the welding or fixation of the wires
to one another, or eventually after said welding or
fixation,

As shown by Flgs. 13 and 14, it is possible to
make use of the preliminary deformations given
to the wires for connecting them together either
by welding (Fig. 13) or hy pinching (Fig. 14). By
deforming simultaneously the werp wires and the
weft wires, this double deformation can be ar-
ranged to produce the fixation by hooking,

As a matter of fact, it should be noted that,
in the various examples above described, no pre-
liminary deformations of the warp threads are
provided because, for practical purposes, in the
manufacture of wire glass sheets throueh the
usual method, the warp wires do not undergo any
deformation. However, it should be well under-
stood that this does not constitute s necessary
limitation.

In the manufacture illustrated by Fig. 15, we
make use of & meta] wire netting | wound on a
roller at 2 and originally in the form of any
ordinary rectangular or square-meshed netting.
This netting, after leaving roller 2, is caused to
pass on a roller 3, provided wlth small projections
4, then between two shaping rollers B, 6 and finally
along a roller 7, also provided with small teeth or
projections, When leaving the apparatus, the
metal wire netting enters the machine for the
manufacture of wire glass diagrammatically
represented by rollers 8.

The shaping rollers § and 6 are provided with
annular projections, of little thickness, the ridge
of which may be rounded. These annular projec-
tions are located at regular intervals on hoth of
the shaping rollers, with a distance from onhe to
the next one corresponding to the length of the
undulation of the wire that s to be cbtained.
Furthermore, the position of rollers 8§ and § with
respect to each other is adiysted in such manner
that the annular projections of each of the rollers
engage Into the grooves 18 limited by sald annular
projections, on the other roller.

One of the shaping rollers, for instance the
lower roller 6, is mounted on a rigld frame 11,
which may also support the toothed rollers 3
and 1. On this frame [f are also mounted sup-
ports 12 and 13. Support 12 plvotally carries,
about axis 14, a movable frame 18 on which the
upper shaping roller § is journalled. Support (3
carries screws 16 which permit of adjusting the
distance between the axes of the shaping rollers
§and 6.

The apparatus also includes screws {7 which
act at the end of the shaft of roller § In such
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meanner as to mod!fy the relative transverse po-
sition of the two shaping rollers.

Owing to this double adjustment, the weft
wires can be undulated with the desired shape
and amplitude, the length of the undulation be-
Ing equal to the distance between two consecu-
tive annular projections on the rollers,

As above explained, rollers 3 and T are pro-
vided with teeth or projections 4. These teeth
enter between the wires of the netting substan-
tially in the same manner as the teeth of a
plnion engage into the links of a chain, The
function of the first roller 3 1s to ensure & perfect
gulding of the netting with respect to the shap-
ing rollers § and 8, both In the longitudinal and
in the transverse direction, while the function
of the other roller 7 is to render uniform the
length of the shortest warp threads as they are
passing into the melted glass and hefore the roll-
ing generatrix,

With this arrangement, the wire netting enters
in the correct relative position between the shap-
ing rollers and it is not moved transversely be-
tween them. In a likewise manner, the weft
wires remain at right angles to the warp wires
which in turn cannot be displaced and cannot be
moved in the width of the wire glass ribhon,

The effort tending to bring the shaping rollers
toward each other and which is necessary for ob-
taining the desired deformation of the weft wires
can be produced by the weight of the upper roller
5, which can be made heavy for this purpose, To
the action of this weight we may add the action
of an externsl force, preferably adjustable, act-
ing also upon roller §.

On the other hand, the efforts for driving the
shaping system can be supplied either wholly or
partly by the wire netting to be shaped, which is
itself driven by the machine for the manufacture
of wire glass. When the wire netting is to have
a lower tension in portion A than in portion B,
the difference can be compensated for by the
application of an external additional force acting
for instance upon toothed roller 7. This roller
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is then adapted to control the system of shaplng
rollers § and 6 same as roller 3 which In turn
controls the unwinding of the netting roller 2.
Roller 3 may be braked in any sultable manner
in order to obtain a suitable tensloning of the
wire netting during its operation.

Of course, the specific apparatus just above de-
scribed is given merely by way of example and it
should be understood that we can employ, ac-
cording to the present invention, any suitable
apparatus for imparting preliminery deforma-
tions to the netting wires prior to using said
netting for the manufacture of wire glass,

For instance, the apparatus in question might
include merely the shaping rollers above de-
scribed.

Also, instead of making use of shaping rollers
for deforming the weft wires, we may obtain the
same result by passing the wire netting between
two jaws which are given an alternating move-
ment toward and away from each other, this
movement taking place in synchronism with the
feed of the wire netting. The teeth of these jaws
which come into contact with the wefi threads
deform them in the same manner as the rollers
above described, Of course the minimum spac-
ing between the jaws and also thelr relative trans-
verse positioning might be adjustable.

According to still ancther embodiment, we can
associate a roller carrying an annular projec-
tion such as 9 with a movable jaw.

Pigs. 18, 10 and 20 are sectional views in planes
at right angles to the weft wires 18, showing ex-
amples of prellminary deformations Imparted
to said weft wires by the apparatus above de-
scribed prior to the Introduction of the netting
into the mass of glass. These deformations (9
may be located either close to the warp wires
(Fig. 18) or near the middle of the interval be-
tween two consecutive warp wires (Fig. 20). As
shown by Fig. 19, we may provide multiple defor-
mations between two warp threads.

JACQUES MARIE DARODES pg TAILLY.
JULES ALBERT JAFFLIN.



