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(57) Abstract: A method for production and application of heating elements for heating in vehicles is described. The heating ele-
ment consists of a heating wire (1) defining at least one electric heating loop extending, in its operating position, in a predetermined
pattern. The heating wire (1) is positioned onto one side (7) of a temporary carrier (4). An adhesive (8) is applied over said carrier,
and over the heating wire, causing the heating wire to adhere to the surface of the carrier. The carrier with the heating wire is then
transported to a final substrate (13), which the heating element is to be in close contact with. The heating wire is pressed against the
substrate, and the adhesive is activated so as to make the wire adhere to the substrate. The carrier is removed, so that the heating wire
is released from the carrier and adheres to the substrate, to form the heating element for heating in the vehicle.
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TITLE

Method for manufacturing and application of heating element
for heating in a vehicle

TECHNICAL FIELD

The present invention relates to a method for the production and application of a
heating element for heating in vehicles, the heating element consisting of a heating
wire defining at least one electric heating loop extending, in its operating position, in
a predetermined pattern.

STATE OF THE ART

It is previously known to produce heating elements for vehicles constructed from an
electrically conducting heating loop that is applied onto a layer of material. Conven-
tional heating elements are produced as separate products intended to allow rough
handling, for example retrofitting into existing vehicle seats. The heating element
itself or the surrounding layers of material have had to function as a protective and
carrying layer and have been given such a thickness that the heating elements have
been noticeable to the user, due to stiffness as well as level differences in the seat
around the edges of the element. Further, the increasing cost hunt on vehicle com-
ponents has raised the demand for low manufacturing costs, with regard to material
as well as mounting costs.

The object of the present invention is to provide a method for the production and
application of a heating element for vehicles that solves the problems discussed
above in such a way that for example vehicles can be equipped with heating ele-
ments at a very limited additional cost, enhancing the driving comfort.

DISCLOSURE OF INVENTION
Said object is achieved by means of a method characterised by the steps of:
positioning the heating wire onto at least one side of a temporary carrier,
applying an adhesive over said carrier, at least over those areas where the
heating wire is lying on the carrier, and over the heating wire, causing the heating
wire to adhere to the surface of the carrier,
transporting the carrier with the heating wire to a final substrate, which the
heating element is to be in close contact with,
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pressing the heating wire against the substrate, heating the adhesive so as to
make the wire adhere to the substrate, and

removing the carrier, so that the heating wire is released from the carrier and
adheres to the substrate, to form the heating element for heating in the vehicle.

DESCRIPTION OF DRAWINGS

The invention will be described in further detail below, by way of an embodiment

example, with reference to the enclosed drawings, of which

Fig. 1 is a top view, schematically illustrating the construction of one example of
a heating element for use with the method according to the invention,

Fig. 2 shows a partially broken section, in an enlarged scale, of the heating
element during a manufacturing stage,

Figs. 3-5 shows the corresponding section during an application stage, and

Fig. 6 is a cross-section through a vehicle seat with a heating element during
the manufacturing process for the complete seat.

PREFERRED EMBODIMENT

The basic thought of the present invention is to provide a heating element with as
simple a construction as possible, and to limit the handling stages and handling
times of the element before fitting it into its final location, e.g. in a vehicle seat.
Through this, the demands for easy handling of the mechanical construction of the
element before fitting can be lowered, thus reducing the additional cost of providing
a vehicle with heating elements. The heating element is thus intended for heating in
a vehicle, the power source commonly being the vehicle generator and battery. The
heating element is generally intended for heating a vehicle seat, for example its
bottom, backrest or headrest, in order not to chill the vehicle driver or passenger.
The heating element can also be arranged at other locations in the vehicle passen-
ger compartment, for example in ammrests panels, floor, door panels and roof, in
order to maintain a warm and comfortable environment.

The active component of the heating element is a heating wire 1, normally consist-
ing of metal or carbon fibre, or being spun from filaments with different properties.
The heating wire 1 is of the electrical resistance wire type, that is, a wire developing

heat due to its high resistance when passed by an electric current, said current in
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turn being obtained through two feeder lines 2, 3 that may or may not be insulated,
connected to a (not shown) electric power source and, in a handling stage to be
described in further detail below, applied through gluing onto a flexible carrier 4, as
hinted by dot-dashed lines in Fig. 1. The carrier may be paper or a plastic film, and,
preferably, as such electrically non-conductive.

The resistance wire is made with an appropriately adapted resistance for generating
heat during application of a voltage across the terminal ends 5, 6 of the wire through
the feeder lines 2, 3. The resistance is chosen by selecting the values of various
parameters, such as the wire material resistivity, the wire diameter and its length.
The wire may be uninsulated, or insulated with a conventional insulating material.
The method according to the invention will now be described, with reference to Figs.
2, 3, 4, 5 and 6. The carrier 4 mentioned above, during rational production, is pro-
duced as a continuous web, uncoiled from a not shown roll and conveyed through a
plant for producing heating elements. The transportation medium may consist of a
not shown conveyor in the form of an endless conveyor belt, supporting the carrier
and feeding it, either step-wise or continuously, through various stations in the
manufacturing process. Initially, the heating wire 1 is applied, likewise being
uncoiled from a not shown roll and applied into its predetermined pattern to form the
active component of the heating element. The positioning is e.g. made by winding
the wire around a number of fixed nails or pins defining a positioning fixture for the
wire. This could be made either manually, or automatically by means of a robot. The
“small” sinus shape, i.e. the serpentine shape superimposed upon the major ser-
pentine shape, is preferably selected for absorbing the load from e.g. a personin a
vehicle seat and allow stretching of the heating wire. This smaller sinus shape is
preferably preformed in an earlier stage. Another serpentine shape is of course con-
ceivable. As can be gathered from Fig. 2, the wire is positioned practically in contact
with the carrier 4.

Fig. 2 hereby illustrates a schematic cross-section through the carrier and thus
cross-sections through some loop portions of the heating wire 1. At a station 21 for
application of adhesive, shown in Fig. 2, the chemical bonding agent is applied,
preferably in the form of a spray glue, through spraying of preferably the entire car-
rier surface, more specifically the topside 7 thereof, or at least those portions of the
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carrier where the heating wire 1 extends. The spray glue 8 is supplied from a num-
ber of not shown nozzles above the carrier and the heating wire. Through the carrier
4 advantageously having certain absorbing properties, the spray glue will penetrate
almost entirely into the carrier material, and thus will not form any strongly adhesive
surface coating upon the carrier. On the other hand, an adhesive layer 9 or glue
layer will be applied onto the heating wire 1, over its entire length on the carrier 4.
The glue is of the thermo-glue type, whereby the glue in the nozzles and during
application onto the heating wire is kept heated to a temperature above the glue
melting temperature, entailing that the glue will be in liquid form or at least have
adhesive properties. In practice, the glue outside of the nozzles will transform into
filaments, settling like a “spun” surface across the heating wire 1 and the topside 7
of the carrier 4. Either the entire topside, or selected areas along the wire loop can
be coated. The giue is applied in such a quantity that it will settle also in an area 10,
11 between the heating wire 1 and the carrier 4 on both sides of the wire, and will
practically flow in under the wire. Hereby, the adhesive or giue will provide an
attachment between the heating wire 1 and the carrier. As the carrier with the heat-
ing wire is subsequently conveyed to an area with a temperature below the melting
point of the glue, in the case of thermo-glue, the glue will harden and form an effi-
cient attachment of the heating wire 1 in its determined position or distribution rela-
tive to the carrier 4.

After a completed application and attachment of the heating wire to the carrier 4 in
the manner described above, the carrier 4 may, at the final end of the machine, be
wound up into a roll for further transportation e.g. to the subsequent intermediate
user or end user. As an altemative, the carrier and heating wire could be cut trans-
versally into predetermined units, e.g. into the rectangular shape indicated by a dot-
dashed line in Fig. 1. The heating wire may thereby have such an extension as to
run continuously across from one carrier unit to another for a rational production,
and the wire would then be cut in the same step as the transversal cutting of the
carrier 4. The web material would then either have the same width as the final width
of the carrier, or two or more carriers might be arranged side by side, whereby ion-
gitudinal cutting would also be performed at a suitable stage. The carrier 4 is, how-
ever, according to the invention, only a temporary carrier or transportation carrier,
intended for upholding the shape and location of the heating wire 1 and enable its
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handling before being given its final location in an intermediate product or an end
product.

Fig. 3 illustrates a later stage in the handling of the heating element according to the
method of the invention. This stage may be a later stage in a continuous process in
one and the same machine described above, but may also be a handling stage at
an intermediate user’s or an end user's. Common for the different cases is that the
heating element is to be placed onto a substrate 13, defining some kind of a cover-
ing layer inside a vehicle, preferably in a vehicle passenger compartment. This sub-
strate 13 could be a textile upholstery layer defining the upholstery of a vehicle seat.
The upholstery layer may hereby for example be provided with the heating element
already at an upholstery manufacturer, who will supply the upholstery layer
equipped with a heating element. Altemnatively, the heating element may be applied
to the upholstery layer in connection with the production of a vehicle seat, to be
described further below. With the term substrate is meant a base surface, not
necessarily located below the heating element but just as well a side surface or a
surface tumed downwards, such as a ceiling.

The carrier thus functions as a temporary carrier for storage and transportation of
the heating element and for application of the heating element onto the substrate.
By substrates tuned upwards, such as in Fig. 3, the carrier is positioned upside
down in relation to the stage according to Fig. 2, the heating wire being located on
the bottom side of the carrier. The carrier is either handled unit-wise, for example
manually, by being positioned, with the heating wire 1 tumed downwards, against
the substrate 13, that is, the topside 14 thereof. The carrier with the heating wire is
advantageously applied to the substrate 13 using a certain pressure, e.g. with
weights. The adhesion of the heating wire 1 will take place by heating the heating
wire 1 as well as the substrate 13 to a temperature above the melting temperature of
the thermo-glue, entailing that the thermo-glue will meit so as to be activated into
adhesion, affixing the heating wire to the substrate. The heating is obtained by the
heating wire 1 already at this stage advantageously being connected to the feeder
lines 2, 3, which in turn are connected to a connector means 23 (see Fig. 1). Via the
connector means, the heating element is connected to an electric power source,

causing an electric current to flow through the heating wire. Said current is of such
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strength as to cause the heating described above. As illustrated schematically in
Fig. 4, the heating and the melting of the glue entails, that the glue surface at the
heating wire 1 is parted, reducing the adhesion of the carrier 4 to the wire. The
melting of the glue thus entails that the carrier 4, after removal of the weights, can
be lifted off, separating the heating wire 1 from the carrier and leaving it on the sub-
strate. The current supply is then interrupted, e.g. through disconnecting the con-
nector means 23 from the voltage source, whereupon the heating wire will cool
down to a temperature below the melting temperature of the glue. This leads to the
glue achieving full adhesive action against the topside 14 of the substrate 13.

It may be gathered from Fig. 4, that the glue on the envelope surface of the heating
wire is substantially missing over that portion of its circumference where it is least
needed, that is at the portion of the circumference directed away from the substrate
13. This may however be more ore less evident. This entails that, at a stage after
the described application stage, the transport carrier 4 can be removed, preferably
starting from one edge 15 of the carrier, by lifting it off the wire and the substrate.
The heating wire thereby remains on the substrate and the carrier can be removed
completely, see Fig. 5. The glue will then be concentrated onto exactly those por-
tions where is to function as an adhesive, i.e. between the heating wire 1 and the
substrate 13.

The manufacture of a vehicle seat with a heating element will now be described by
way of an example, with reference to Fig. 6. The method according to the invention
can be used by that type of vehicle seat manufacture where the filling or core form-
ing the resilient comfort-providing carrier for the upholstery material is not formed
before applying of the upholstery onto the finished core, but is formed by means of
filling expanding cold foam, e.g. polyurethane foam, into a mould 16, to form the

comfort-providing, resilient core 17.

The upholstery material 13 is initially placed into the mould 16 with its outside, made
e.g. of a textile layer 18, turned towards the wall 19 of the mould. The upholstery
material may, besides the textile material, comprise an internal layer 20 of e.g. poly-
urethane film, fixedly applied directly onto the fabric layer or onto an intermediate
foam material. The upholstery material 13 is produced and finished in an earlier
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stage, through for example flame lamination or gluing. The heating element accord-
ing to the invention may, in a previous stage, e.g. by a supplier of upholstery mate-
rial, be applied to the inside of the upholstery material, that is against its internal
layer 20, or may be placed into the mould 16 against the upholstery material in a
separate stage.

If the heating element has not been applied before, the transfer and adhesion of the
heating element, i.e. the heating wire, is performed in the manner described above,
the upholstery material thus defining the substrate 13. In the illustrated example, the
layer 20 and the glue may be of the same material, e.g. polyamide, polyurethane, or
similar. Hereby, the heating loop is affixed to the upholstery material 14.

The heating element is then completely oriented and affixed in relation to the uphol-
stery material, whereupon the core 13 is created through filling of the cold foam 13,
the foam then expanding in a fermentation process and entirely filling the interior of
the mould and being connected to the inner layer 9 of the upholstery material, said
layer also being of the same material as the foam material, i.e. polyurethane. The

layer 9 furthermore prevents the expanding foam from penetrating into and through
the upholstery material.

The vehicle seat in question or, more specifically, one part thereof, is thus substan-
tially ready after cutting it clean and applying a backside layer, if any. It is not shown
in the figure, but already in connection with its application, the heating element will
be provided with the feeder lines, extending between the upholstery material and the
core, as well as with said electrical connector means for connection to a not shown

control unit for control of the power supplied from the vehicle voltage source.

The invention will not be limited to the embodiments described above and illustrated
in the drawings, but can be varied within the scope of the appended claims. It will be
understood that the heating wire is in close contact with the temporary carrier 4 as
well as the upholstery and the core even if, for the sake of clarity, the various com-
ponents are shown with intermediate distances. As mentioned above, the heating
element can be fitted to other substrates in the vehicle, e.g. panels, roof, instrument
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panel, etc. When fitting in vehicle seats, other methods than the one described for
seats could be used.
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CLAIMS

1. A method for production and application of heating elements for heat-
ing in vehicles, said heating element consisting of a heating wire (1) defining at least
one electric heating loop extending, in its operating position, in a predetermined
patten,characterised by the stepsof:

positioning the heating wire (1) onto at least one side (7) of a temporary carrier (4),

applying an adhesive (8) over said carrier, at least over those areas where the
heating wire is lying on the carrier, and over the heating wire, causing the heating
wire to adhere to the surface of the carrier,

transporting the carrier (4) with the heating wire to a final substrate, which the heat-
ing element is to be in close contact with,

pressing the heating wire against the substrate, heating the adhesive so as to make
the wire adhere to the substrate, and

removing the carrier, so that the heating wire is released from the carrier and
adheres to the substrate, to form the heating element for heating in the vehicle.

2. The method according to claim 1, characterised by the
adhesive being applied through spraying across the heating wire and the carrier
surface on that side thereof where the heating wire (1) is located.

3. The method according to claim 2, characterised by the
carrier absorbing the adhesive (8) so that the carrier surface (7) will only obtain neg-
ligible adhesive ability.

4 The method according to claim 1 wherein the adhesive is a thermo-
glue,characterised by the thermo-giue being heated and maintained at
a temperature above the melting point of the thermo-glue when the thermo-glue is
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applied onto the heating wire (1) and the carrier (4) as well as when the wires have
been applied onto the substrate (13).

5. The method according to claim 4, characterised by said

heating being obtained through the supply of electric current through the heating
wire (1).

6. The method according to claim 5, characterised by the
supply of electric current being achieved through connecting the heating wire (1) to
an electric power source via one or more electrical connector means (31), intended
for connection of the heating element to the vehicle voltage source when in the final
operating position in the vehicle.
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