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@ Method and apparatus for setting a wire in a plastic film.

@ The invention relates to a method for setting a
wire in contact with a plastic film. In pariicular, the
method relates {o setting a resistance wire in contact
with such a plastic film which is intended for use in a
laminated glass manufacturing process as an inter-
mediate film for laminated glass. When applying the
method, a plastic film (9) to be provided with a wire
is laid upon an endless surface such as a drum (4).

The base siructure is set in motion relative to ele-
ments (17) producing a waveform on the wire as well
as elements (19) setting the wire into contact with a
plastic film. This is effected by means of a supply
frame (3) which carries said elements (17), and (19).
The invention relates also to an apparatus for apply-
ing the method.
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The present invention relates to a method set
forth in the preamble of claim 1 for setting a wire in
waveform in contact with a plastic film applied on a
base structure.

The present invention is particularly useful in
the production of heatable laminated glass, wherein
a plastic film or an intermediate film, fitted with
waveformed wires, is typically laminated between
glass sheets, the assembly being intended for use
e.g. as a motor vehicle windscreen.

Methods for setting a wire in a plastic film used
particularly as an intermediate film in laminated
glass are prior disclosed e.g. publications GB
1,392,736 and US 3,522,651. In the method de-
scribed in publication GB 1,392,736, the simulta-
neous heat-assisted setting of a plurality of wires
on a plastic film travelling horizontally on a base
structure is carried out by means of an eccentric-
controlled guide rod, which is in a transverse recip-
rocating motion relative o the plastic film advan-
cing direction. During said reciprocating motion, the
guide rod creates a waveform in the wires running
through a set of grooves formed in the guide rod.
Setting the wires in a desired waveform on the
surface of a plastic film is effected by means of a
press roll, located downstream of the guide rod in
the plastic film advancing direction and having the
same width as the plastic film. In order to set the
wires permanently in a plastic film, the cited pub-
lication further discloses a number of different heat-
ing variations either for wires, a press roll or a
plastic film. The publication US 3,522,651 discloses
a method, wherein a rotating frame assembly is
fitted with resistance wires adjacent to each other.
At the following stage of the method, the wires
carried by said frame assembly are all waved in a
single operation by means of a cylindrical toothed
roller. At the following separate operating stage, the
waved wires removed from said frame assembly
are secured to a glass surface by means of a
sprayable chemical.

A useful wire is characterized by being thin
and prone to breaking as well as inconvenient to
handle. Therefore, in a method disclosed in the
publication GB 1,392,736, the simultaneous han-
dling of a plurality of wires leads to a number of
practical problems. For example, breaking of an
individual wire or its running out on a particular
supply reel it difficult to notice. The wires must be
synchronized and arranged according to the width
and/or desired resistance characteristics of a plas-
tic film in each individual production series. Thus,
the application of the above-described method re-
quires considerable preliminary work and continu-
ous monitoring during the manufacturing process.
An apparatus used in the method disclosed in the
publication US 3,522,651 requires a lot of space
particularly due to independent stages of operation.
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It is of course obvious that production involving
several stages of operation is not efficient. The
manufacture of high-quality laminated glasses with
the technique described in the cited publication is
very tedious and inconvenient. Particularly due to
the spraying of a chemical agent, the method also
involves environmental hazards and, thus, applica-
tion of the method requires labour protective mea-
sures.

An object of a method of this invention is to
provide a decisive improvement on the above
drawbacks and, thus, to advance the available prior
art. In order to achieve this object, a method of the
invention is primarily characterized by what is set
forth in the characterizing clause of claim 1.

The most important benefits gained by a meth-
od of the invention include simplicity and operating
reliability since a wire is set in a plastic film in a
single operation, the progress of which can be
readily monitored. An apparatus for the application
of this method requires very little space indeed,
and yet the obtainable productive capacity is of the
same order or even better than what is achieved by
the prior art methods.

Other non-independent claims directed to a
method disclose preferred embodiments for a
method of the invention.

The invention relates also to an apparatus for
applying the method. The apparatus is defined in
more detail in the preamble of the independent
claim directed to an apparatus. The features pri-
marily characteristic of the apparatus are set forih
in the characterizing clause of the same claim.

By using an apparatus of the invention it is
possible in a simple and reliable manner to set a
wire in a waveform in contact with a plastic film,
said plastic film being particularly intended for use
as an intermediate film in laminated glass.

The non-independent claims directed to an ap-
paratus disclose preferred embodiments for an ap-
paratus of the invention.

The invention will be described in detail in the
following specification with reference made to the
accompanying drawing which is a schematic per-
spective view of one embodiment of an apparatus
used in the method.

An apparatus of the invention includes a base
block 1, set on a fixed supporting structure, such
as a floor, and provided with guides or the like
elemenis 2 on top of it for carrying a wire supply
frame 3 during the application of this method in the
longitudinal direction of guides 2. The apparatus
further includes a cylindrical drum or a cylinder 4
which is carried by support brackets 5 or the like
elements upon axle stubs or the like 6 projecting
from the ends of the drum 4, said brackets being
mounted adjacent to base block 1 e.g. on a fixed
supporting structure, such as a floor. The drum has
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a circular cross-section and axle stubs 6 are lo-
cated centrally relative to the cross-section, said
drum 4 rotating around the centre axis 6' of axle
stubs 6 extending in the direction of guides 2 and,
thus, in the traveling direction of supply frame 3
(arrow 7). In order to rotate said drum 4, the base
block 1 is provided e.g. with belt drive 8 or a like
driving mechanism to operate at the end of at least
one of the axle stubs 6.

The external surface of drum 4 is provided with
a plastic film 9 e.g. by using suitable fastening
arrangements, such as providing the drum with a
perforation for creating a vacuum effect to adhere
plastic film 9 to the external surface of drum 4. The
vacuum system is not shown in the drawing as it is
obvious to a skilled man. Naturally, it is also possi-
ble to use adhesive fastening.

In the illustrated embodiment, a supply frame 3
travels continuously in the direction of an arrow 10
from left to right as seen in the drawing, whereby a
waveformed wire 11 coming from the supply frame
is set in contact with plastic film 9 on fop of said
drum 4.

In the illustrated embodiment, the supply frame
3 is provided with a carrier arm 12 or a like, which
is fitted with elements 17, 19 for giving said wire 11
a waveform and for setting it in contact with plastic
film 9. The carrier arm 12 is preferably adapted to
be movable in vertical direction whereby, e.g. es-
pecially during the replacement of drum 4, it can
be turned out of the way and the drum already
provided with wires 11 can be picked up from its
position on top of support brackets 5 and another
drum 4 to be provided with wires 11 can be placed
along with its plastic film 9 to rest upon support
brackets 5 and, if necessary, said supply frame 3
can be carried to a starting position at either end of
drum 4.

The supply frame 3 is provided with a wire
spool 13 or a like wire supply from which wire is
passed by means of a guiding element 14 mounted
on carrier arm 12 to said elements 17 giving the
wire a waveform. In the drawing, said elements 17
for creating a waveform include a gear system
carried by an auxiliary frame 16 fitted in connection
with carrier arm 12, said system comprising two
mutually meshed gears, e.g. bevel gears, the line
of contact therebetween being substantially per-
pendicular to the surface of drum 4, whereby the
waveformed wire emerges from between the gears
in a manner that the waveform extend in the direc-
tion of the surface of drum 4. Gears 17a, 17b
receive their driving power e.g. from a driving
mechanism 18, which is common to both gears
and mounted in contact with auxiliary frame 16. A
particularly preferred arrangement is that the gears
receive a driving power directly from the rotating
motion of drum 4, the toothing of at least one of

10

15

20

25

30

35

40

45

50

55

the gears 17a, 17b being in a direct contact with
plastic film 9 on the external surface of drum 4.
The element for setting a wire in contact with
plastic film 9 comprises a press roller or a like 19
receiving its driving force from the rotating motion
of drum 4, said roller being located in alignment
with the waveform wire whereby, upon rotating
around its axle 20, said roller presses waveformed
wire 11 into contact with plastic film 9. Press roller
19 is mounted on carrier arm 12 by means of an
auxiliary link 21.

Furthermore, the drawing illustrates schemati-
cally an electrical system for heating a resistance
wire especially between gear assembly 17 and
press roller 19, the setting of a resistance wire on a
plastic film being effected by the application of
thermal effect and assisted by press roller 19.
Conductor wires 22 and 23 are connected on the
one hand to the gear assembly and on the other
hand to the press roller, both elements being made
of an electrically conducting material. By way of
carrier arm 12 said conductors are connected to a
current source, e.g. a directcurrent source included
in supply frame 3, which creates a potential dif-
ference between elements 17 and 19 to effect the
heating of waveformed wire 11 as it travels be-
tween said elements 17 and 19 whereby, imme-
diately after passing said zone, it will arrive within
the range of action of press roller 19 and at this
time at least said wire adheres to plastic film 9. In
practice, e.g. one 17a of the gears can be made of
a metal or a like electrically conductive material
and conductor wire 22 can be connected to said
gear 17a.

It is obvious that the invention is not limited to
the above embodiment but within the basic con-
cept it can be subjected to major modifications.
Firstly, one and the same drum 4 can be simulia-
neously provided with two or more wires in other
words a plurality of carrier arms 12 can be used in
parallel or one carrier arm can be fitted with a
plurality of elements for supplying the wire, creat-
ing the waveform and securing the wire to a plastic
film. On the other hand, the base structure carrying
said plastic film 9 can be in the shape of an
endless belt or a like web structure supported by
two or more cylinders (e.g. similar to drum 4)
adapted to be rotatable around an axle assembly
comprising two or more parallel axles. Thus, in the
annexed claims, the element upon which a plastic
film 9 is laid has been defined as an endless
surface. In addition, the method and apparatus
offer extensive possibilities for variations in view of
adjusting the wire density upon a plastic film 9. A
relative adjustment of the fraveling speeds of end-
less belt 4 and supply frame 3 makes it possible to
have desired distances from a wire laid in spiral
form on endless surface 4 to the adjacent spirals in
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a direction perpendicular to the fraveling direction
of endless surface 9. It is also obvious that ele-
ments 17 and 19 can be located in fixed positions
relative to base block 1 of the apparatus and to
adapt said endless surface 4 movable in the lon-
gitudinal direction of axle assembly 6 during the
course of seiting a wire. The above alternatives can
also be used simultaneously. By reversing the trav-
eling direction of endliess surface 4 it is possible to
carry out a reciprocating setting of a wire. it is
obvious that a wire can also be set on endless
surface in the longitudinal direction of an axle as-
sembly, said surface 4 being indexed forward in a
manner that a new section of a plastic film to be
provided with a wire is located in alignment with
elements 17 and 19.

When wire 11 has been laid on an endless
surface, a plastic film 9 is ready for use in a
laminating operation after being removed. It is ob-
vious that the replacement of endless surface 4,
particularly when using a drum, can be automated
in a simple manner to carry on the operation con-
tinuously as far as setting and removal of plastic
film 9 is concerned.

Claims

1. A method for setting a wire in contact with a
plastic film, particularly for setting a resistance
wire in contact with a plastic film, said plastic
film especially intended for use in a laminated
glass manufacturing process as an intermedi-
ate film for laminated glass, the method being
applied as follows:

- a plastic film to be provided with a wire
is laid on a base structure,

- the base structure is set in motion rela-
tive fo wiresupplying elements and

- the wire is given a waveform during its
setting on a plastic film,

characterized in that

- said base structure is adapted to com-
ptise an endless surface, such as a drum
4, which is continuously moved during
the setting of a wire around the centre
axis (6') of an axle assembly (6) extend-
ing parallel to said endless surface, and
that

- elements (17, 19) for producing a
waveform in the wire and for setting the
wire on a plastic film as well as said
endless surface (4) are shifted relative to
each other during the course of setting
the wire in the direction of axle assembly
(6) carrying said endless surface (4) over
substantially that section of the widih of
plastic film (9) which is provided with
wire (11).
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2.

A method as set forth in claim 1, character-
ized in that in said waveform-producing ele-
ments (17) a wire is given a waveform or a like
by working the wire mechanically into said
waveform.

A method as set forth in claim 1 and 2, char-
acterized in that the main plane of said
waveform or a like is adapted to extend par-
allel to said endless surface (4).

A method as set forth in claim 2 or 3, char-
acterized in that said waveform-producing sle-
ments (17) are arranged in contact with said
endless surface (4), whereby a driving power
required for producing a waveform is transmit-
ted {o the waveform-producing elements from
endless surface (4).

An apparatus for setting a wire in contact with
a plastic film, particularly for seiting a resis-
tance in contact with a plastic film, said plastic
film being especially intended for use in a
laminated glass manufacturing process as an
intermediate film for laminated glass, said ap-
paratus comprising along with a base block
(1):

- a base structure upon which is laid a
plastic film (9) to be provided with a wire,

- elements for creating a waveform in the
wire, and

- elements (19) for setting the wire in con-
tact with plastic film (9),

characterized in that

- said base structure comprises an end-
less surface (4) adapted to be rotatable
around the cenire axis (8') of an axle
assembly (6),

- the apparatus includes elements (2, 3,
12) for shifting elements (17, 19) produc-
ing a waveform in the wire and applying
the wire to a plastic film as well as said
endless surface (4) relative to each other
substantially in the longitudinal direction
of said axle assembly (6) continuously in
one direction over that section of the
width of plastic film (9) which is provided
with wire (11).

An apparatus as set forth in claim 5, char-
acterized in that upon a base block (1) is laid
a supply frame (3), adapted to be movable
preferably on guides (2) or the like and com-
prising a carrier arm (12) or a like member
which is fitted with elements (17) for producing
a waveform as well as elements (19) for setting
a wire on a plastic film (9), such as a press
roller, said carrier arm (12) being preferably
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adapted to be movable relative to supply frame

@3).

An apparatus as set forth in claim 6, char-
acterized in that said elements (17) carried by
carrier arm (12) for producing a waveform con-
sist of a gear assembly, the waveform being
adapted to be produced by means of said gear
assembly (17) by working the wire mechani-
cally into a waveform defined by the cross-
sectional shape of gear assembly {17).

An apparatus as set forth in claims 6 and 7,
characterized in that said gear assembly
(17) comprises two gears (17a, 17b), the
meshed contact therebetween being arranged
perpendicularly to endless surface (4) for es-
tablishing the main plane of a waveform or a
like on the plane parallel to said endless sur-
face (4).

An apparatus as set forth in claims 6-8, char-
acterized in that said gear assembiy (17) is
set in contact with said endless surface (4) for
supplying a driving force to gear assembly (17)
and that said gear assembly (17) is provided
with a driving mechanism (18) operating said
gear assembly (17).

An apparatus as set forth in claim 6, char-
acterized in that between said elemenis (17)
and (19) is provided an electric potential dif-
ference particularly for heating the section of
wire between said elements e.g. by using a
conductor assembly (22, 23), said conductor
assembly (22, 23) being preferably connected
to a current source fitted inside supply frame
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