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@ A heating cable and a method of making it.

@ A heating cable has at least two electric conductors
(9,10} extending longitudinally of each other in spaced
relation. Each of the conductors (9, 10} has an insulating
coating {11) which complete covers the respective conduc-
tors (9, 10) except for apertures (12} in the conductors (9, 10),
which are spaced longitudinally thereof. The apertures (12}
are arranged alternately in the conductors {9, 10} which are
surrounded by a continuous plastic layer (13) or relatively
low and substantially temperature-independent resistivity.
The plastic layer {13) is in contact with the conductors {9, 10)
through the apertures (12), and an electrically insulating
outer layer (14) covers the plastic layer {13) completely.
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A HEATING CABLE AND A METHOD OF *MAKING IT

This invention relates to heating cables and methods
of making such cables,

Heating cables have already been suggested, which
include two electric conductors extending longitudinal-
ly of each other in spaced relation, each of said con-
ductors having an insulating coating. These insulated
conductors are further enclosed in a first insulating
covering which forms a support for a resistance wire
which is helically wound along the entire length of the
cable and which in turn is surrounded by a main insulat-
ing sheath, The cable can also be reinforced with a shield-
ing or reinforcing layer surrounding the main insulating
sheath or layer, and said shielding or reinforcing layer
may be provided with an outer corrosion proofing layer.
In this prior art heating cable the points of contact
between the conductors and the resistance wire are ar-
ranged alternately along the length of the cable,

In view of the relatively low effect that a heating
cable shall generate per length unit, a very thin and
very densely wound reistance wire is usually required,

but nevertheless the minimum distance between the points

-of contact will be relatively large or usually about

one meter. This is a considerable drawback because one
is restricted, when the cable is to be cut, in one's
éhoice of point of cutting, i.e. the heated length of
the cable can only be selected in steps of about one
meter, and the points of contact must be marked on the
outer side of the cable. Because of the thin resistance
wire, the heating cable has a reduced flexibility and
the risk for ruptures is great on exaggerated or repeat-
ed flexing of the cable.

Heating cables consisting of two parallel bare-wire
conductors which are enclosed in an electrically semi-
conductive composition of the PTC type, have also been
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suggested already, cf. for example European application
8235. "PTC type" here means a markedly positive tempera-
ture coefficient for the resistivity of the composition,
i.e. the resistivity increases relatively slowly up to
a certain critical temperature above which it increases
very rapidly. In a heating cable of this type the current
flow between the bare-wire conductors is directed at
right angles to the longitudinal direction of the con-~-
ductors, for which reason the composition must have so
high a resistivity as is reached only above said cri-
tical temperature. As a result, there will certainly
be obtained an automatic temperature control in a heat-
ing cable and the cable can be cut at an optional point,
but in practice such a heating cable is unreliable-owing
to non-homogeneities along the length of the conductors.

Increased reliability can be attained according
to U.S. patent specification 4,330,703 by introducing
at least one further layer in addition to said PTC layer
between the two conductors, and said further layer or
layers shall consist of a material of substantially tem-
perature-independent resistivity. However, such a con-
struction of the heating cable naturally involves in-
creased complexity and increased costs for the manfacture
of the cable, ,

The object of the present invention therefore is
to provide a heating cable which has been considerably
improved compared to the above-described known heating
cables, and a method for making said improved heating
cable.

This is realized in that a heating cable including
at least.two electric conductors extending longitudinal-
ly of each other in spaced relation; each of said elec-
tric conductors having an insulating coating; is given
according to the present invention the characteristic
features that the coating completely covers the respec-
tive conductors except for apertures in said conductors,

which are spaced longitudinally of and arranged alter-
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nately in the conductors, that the conductors are sur-
rounded by a continuous plastic layer of relatively low
and substantially temperature-independent resistivity,
said plastic layer being in contact with the conductors
in the apertures so that the current flow through the
plastic layer is substantially longitudinally directed,
and that an electrically insulated outer layer completely
covers said plastic layer.

The method of making a heating cable which includes
at least two electric conductors extending longitudinally
of each other in spaced relation, each of said conductors
having an insulating coating, is characterised according
to the invention in that apertures in the insulating
coatings are provided alternately on the conductors at
intervals corresponding to the intended supply voltage
and the desired effect at said voltage, that the con-
ductors are provided with a surrounding continuous layer
by extrusion of a plastic of relatively low and substan-
tially temperature-independent resistivity, and that
an electrically insulating outer layer is applied by
extrusion to cover said plastic layer.

As has been mentioned in the foregoing, it is cer-
tainly previously known to make cables and braided bands
in conductive plastics by embedding therein current con-
ductors between which a given resistance value is built
up via the electrically conductive plastic., These prior
art constructions, however, presuppose that the plastic
has a relatively high resistivity.

Applying the heating cable construction according
to the invention permits using electrically conductive
plastic of relatively low and substantially temperature-
independent resistivity. Still, the construction is such
that an adaptation to any extra-low and low voltages
in say the range of 12-440 V is possible; For example,

a plastic having a temperature coefficient lower than
5% can be used.
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The heating cable according to the present invention
besides eliminates substantially all disadvantages inhe-
rent in the conventional wire wound heating cable.

The invention will be more fully described hereinbe-
low with reference to the accompanying drawings in which:

Fig, 1 illustrates a wire wound heating cable accord-
ing to prior art technique, stepwise stripped;

Fig. 2 shows cross-sectional views of embodiments,
given by way of example, of the heating cable according
to the invention;

Fig. 3 shows sideviews of embodiments, given by
way of example, of apertures made in the high-insulat-
ing coating of a conductor; and

Fig. 4 shows by way of example the location of aper-

_tures.

Fig, 1, to which a first reference is made, illu-
strates a conventional heating cable 1 having two elec-
tric conductors 2 which are insulated by means of a high-
insulating coating 3. The coatings and their insulations
are embedded in a covering 4 which consists of say silicone
rubber and forms a support for a resistance wire 5 which
is helically wound along the entire length of the cable.
The resistance wire 5 is surrounded by the main insulation
6 of the cable, which in turn is preferably surrounded
by a shield or reinforcement 7 of say galvanized iron
wire. On the outside, the cable has a corrosion proofing
layer 8 of some suitable plastic.

Instead of a thin, helically wound resistance wire
use is made according to the invention of an extrudable
thermoplastic of relatively low resistivity. Fig. 2 shows
some embodiments of the heating cable according to the
invention in cross-section. As is apparent from these
examples, the electric conductor may be a single conduc-
tor 9 or a conductor 10 composed of several strands,

The conductors 9, 10 have a high-insulating coating 11
which may consist of lacquer, enamel, yarn, a chemical

insulation or a plastic insulation. The coating 11l covers
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the respective conductors completely except for apertures
12 which are spaced apart along the conductors in an
alternating manner thereon, as is apparent from Fig; 4.
As shown in Fig; 3, the apertures can be realized by
abrasion of the high-~insulating coating 11, by annular
peeling thereof or by unilateral scraping off of the
coating 1ll. By reason of the apertures 12 the electri-
cally conductive pIastic layer 13 thus is contact with
the conductors 9 and 10 in said apertures; for which
reason the current flow through the plastic layer 13
will be substantially longitudinally directed, An elec-
trically insulating outer layer 14 covers the pléstic
layer 13 completely.

The plastic layer 13 may consist of a polyethylene
plastic, in which case temperatures of up to about 90°¢
can be achieved in the cable, or silicone plastic, in
which case higher temperatures of up to about 270°C can
be achieved in the cable. An example of a usable plastic
is a semi-conductive quality of an elastomeric thermo-
plastic with the designation XT6002:70. This plastic
is available from ASEA KABEL AB and more particularly
is a butyl-doped polyethylene plastic which is extrudable
and has a volume resistivity of less than 103 ohme.cm,

A typical temperature coefficient is. 2.5~3.0% in the
temperature range 25-75°C.

With a plastic of the kind exemplified it is pos-
sible to reach an effect of 5-30 W/m in a cable intended
for the supply voltage 220 V., The intervals between the
apertures may be reduced to about 1 dm, and compared
with a conventional wire wound heating cable a reduction
of the manufacturing cost by about 50% can be attained.

As the conductive plastic utilized is extrudable,

a very rational manufacture of the heating cable accord-
ing to the invéntion is made possiblel More specfical-
ly; apertures may alternately .be made in the insulat-
ing coatings of the conductors utilized, at intervals
corresponding to the intended supply voltage and the
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desired effect at this voltage. The apertures can be
realized while the conductors are advanced through an
extruding nozzle in which the plastic of relatively low
resistivity is applied in a continuous layer surrounding
the conductors, The conductive plastic will thus make
direct electric contact with the conductors through said
apertures. In a subsequent extruding step an electrically
insulating outer layer, for example of polyvinyl chlo-
ride, can be applied in order to cover the electrically
conductive plastic layer,

On extrusion of the electrically conductive plastic
material one also chooses the cross—-sectional area of
the finished plastic layer with due regard to the desired
effect generated and to the intended supply voltage.

It will be realized that the invention can be modi-
fied with respect to the embodiments described in the
foregoing. Thus the invention is applicable for examéle
to electric cables having more than two conductors.
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CLAIMS ,

1. A heating cable including at least two electric
conductors (9, 10) extending longitudinally of each other |
in spaced relation, each of said conductors having an
insulating coating (l1), characterised
in that the coating (11) completely covers the respective
conductors (9, 10) except for apertures (12) in said
conductors; which are spaced longitudinally of and ar-
ranged alternately in said conductors, that the conduc-
tors (9, 10) are surrounded by a continuous plastic layer
(13) of relatively low and substantially temperature-
independent resistivity, said plastic layer being in
contact with the conductors in said apertures so that
the current flow through the plastic layer is substan-
tially longitudinally directed, and that an electrically
insulating outer layer (l4) completely covers said plas-
tic layer.

2. A heating cable as claimed in claim 1, ¢ h a =
racter ised in that the plastic layer consists
of a polyethylene plastic or a PVC plastic.

3. A heating cable as claimed in claim l, c¢c h a -
racterised in that the plastic layer consists
of a silicone plastic.

4, A heating cable as claimed in any one of claims
-3, character ised in that the apertures
are spaced apart a distance of about 1 dm.

5. A heating cable as claimed in any one of claims
l-4, characterised in that the plastic
layer of relatively low resistivity is so dimensioned
that the effect generated by the heating cable is about
5-30 W/m.

6. A method of making a heating cable including
at least two electric conductors (9, 10) extending longi-
tudinally of each other in spaced relation, each of said

conductors having an insulating coating (l11), c¢c h a -



10

0098253

8
racterised in that apertures (12) in the in-
sulating coatings are provided alternately on the con-
ductors (9; 10) at intervals corresponding to the intend-
ed supply voltage and the desired effect at said vol-
tage, that the conductors in a subsequent step are pro-
vided with a surrounding continuous layer (1l3) by ex-
trusion of a plastic of relatively low and substantially
temperature-independent resistivity, and. that an elec-
trically insulating outer layer (l4) is applied by ex-
trusion to cover said plastic layer.
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