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(54) Electric power cable for fire and overload prevention

(57)  An electric power cable, comprising means for
the detection of an increase in its temperature above a
predetermined point. Said cable comprises in combina-
tion a power lead (3) and at least one control lead (4)
electrically insulated from each other by a low-melting
insulating material (2) and enclosed in a common exter-
nal insulation coating sheath (5) of the known type. The
power lead (3) is embedded in a low-melting material
(2) which insulates electrically the same from a control
lead (4), the latter being coiled on the insulating material

(2) so as to establish an electric contact with the power
lead (3) when the insulating material (2) melts. As an
alternative to the power lead (3) embedded in the low-
melting insulating material (2) on which the control lead
(4) is coiled, there is provided a power lead (3) sur-
rounded by two or more control leads (4A, 4B, 4C)
coated by insulating materials (2A, 2B, 2C), respec-
tively, which melt at different temperatures, the highest
of which can be borne by the power cable for its next
operation.

FIG. 3
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Description

[0001] The present invention relates to the safety of
the installations and, more particularly, the fire preven-
tion.

[0002] Thermosensitive cables capable of sensing the
increase in the temperature of the room and/or the race-
way in which they are laid are widely known.

Such cables, which cannot be used as power cables,
are essentially formed of two leads electrically insulated
from each other by a thermosensitive material which
melts at a predetermined temperature and shorts said
leads. In other words, such cables act as a switch which
closes at a determined temperature, thereby causing an
alarm signal to be generated and/or anti-fire devices to
be controlled.

A first problem of such thermosensitive cables
described above is that they are not able to determine
whether the increase in temperature is due to an over-
load in a power cable or to other causes such as a fire.

A second problem of such thermosensitive cables in
case of overload is that it is not possible to detect
exactly what power cable is overloaded.

A third problem of the known cables is that the room in
the raceways could not be enough to lay a further cable
beside the power cables.

[0003] The present invention seeks to overcome the
above-mentioned problems of the prior art by providing
a power cable which is capable of sensing any increase
in its temperature due to either overload or environmen-
tal causes.

According to the invention there is provided a cable
comprising in combination: a power lead and a control
lead insulated from each other by a low-melting insulat-
ing material and enclosed in a common external insula-
tion coating.

[0004] A better understanding of the invention will
ensue from the following detailed description with refer-
ence to the accompanying drawings which show by way
of a not limiting example two preferred embodiments. In
the drawings:

Fig. 1 shows a thermosensitive cable of the known
type;

Fig. 2 shows a power cable according to the inven-
tion;

Fig. 3 shows a second embodiment of the power
cable according to the invention.

[0005] With reference to Fig. 1 the known thermosen-
sitive control cable has two leads 1 insulated from each
other by a low-melting coating 2, the whole assembly
being enclosed in a cable sheath.

When the temperature of the raceway and/or the envi-
ronment including the control cable increases up to the
melting point of the low-melting insulating material 2,
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the two leads 1 contact each other, thereby causing an
electric signal to pass from one cable to the other so as
to give to an external circuit the information of the high
increase in the temperature of the cable.

lt is self-evident that the increase in temperature may be
caused by both a fire and an overload on one of the
power cables enclosed in the raceway where the control
cable is laid.

[0006] According to the present invention, however,
there is provided a cable, shown in Fig. 2, provided with
a power lead 3 embedded in a low-melting material 2
which insulates electrically the same from a control lead
4 coiled on the insulating material 2, the whole assem-
bly being enclosed in an external sheath 5.

In case of overload of a power cable, it should be noted
that the overheating will affect only such cable, while the
other cables will be only initially subjected or not to a
light heating.

In case of fire, however, the whole raceway will be
heated so that more than one cable will reach the melt-
ing temperature of their own low-melting insulating
material 2.

In other words, in case of overload, only one cable will
be overheated, while in case of fire several cables will
be shorted at the same time, thereby determining what
kind of assistance is to be given. The advantages and
the possible applications of the invention are substan-
tially stronger than those of the prior art.

In case of fire, the control station will receive at the
same time several signals of electric contact between
power leads 3 and control lead 4 relative to the same
raceway or a group of cables. It is then possible to
establish what is the cause of the overheating.

In case of overload, however, the electric contact sig-
nals between power cables 3 and control cables 4 will
come only from the cable(s) under such irregular opera-
tion condition. It is then possible to decide whether the
overloaded cable should be de-energized or one or
more loads connected thereto should be disconnected.
The possibility of knowing exactly what power cables
are overloaded is particularly important for controlling
the electrical installations as well as for preventing fire
and/or the melting of the cables. Advantageously it is
also possible to automatically control such operations
s0 as to check continuously the operative conditions of
the installations.

With regard to this, it should be appreciated that the
control lead can be connected to a "release” device,
such as a relay, which disconnects the power lead 3
whenever the latter contacts the control lead 4. In this
case, the electric current flowing in the power lead 3
also supplies such relay through the control lead 4 when
the latter contacts the power lead 3.

The electric current flowing in such control lead 4 can
also activate an even remote acoustic and/or visual
alarm as well as send a signal to a control exchange
which records all useful data such as time and day as
well as the conditions of all of the controlled cables, etc.
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Furthermore, while the control leads of the prior art can-
not be used any longer after the overheating, a second
embodiment of the invention, shown in Fig. 3, consists
of a power cable provided with a power lead 3 sur-
rounded by two or more control leads 4A, 4B, 4C coated
by insulating materials 2A, 2B, 2C, respectively. Such
insulating materials melt at different temperatures, the
highest of which can be borne by the power cable for its
next operation.

After the first overload which is detected by the electric
contact between power lead 3 and control lead 4 due to
the melting of the insulating material 2A having the low-
est melting point, it is possible to make use of the power
cable again after having removed the cause of the over-
load and having insulated or disconnected the control

lead 4A, the insulating material 2A of which has melted.

The next increase in temperature will be detected by the
melting of the insulating material 2B of the control lead
4B having a melting point slightly higher than that of the
previously melted insulating material 2A. This event is
very significant since the power cable may be used sev-
eral times without the need of replacing it after each
overload detection, thereby saving time and money and
controlling continuously the operation of the cable.

The power cable according to the invention further
allows separate, additional cables (control cables) to be
avoided, thus reducing the "crowding” of the raceways.
It is evident that the power lead 3 has a section greater
than that of any control lead 4, 4A, 4B, 4C.

In the preferred embodiments each control lead 4, 4A,
4B, 4C is coiled on the power lead 3 so that the melting
of the coating of each control lead causes the electric
contact between the latter and the power lead itself.
The present invention has been described and illus-
trated according to preferred embodiments thereof,
however, it should be understood that those skilled in
the art can make modifications and/or equivalent
replacements without departing from the scope of the
present industrial invention.

Claims

1. An electric power cable, comprising means for the
detection of an increase in its temperature above a
predetermined point.

2. The electric power cable of claim 1, comprising in
combination a power lead (3) and at least one con-
trol lead (4) electrically insulated from each other by
a low-melting insulating material (2) and enclosed
in a common external insulation coating sheath (5).

3. The electric power cable of the preceding claims,
wherein the power lead (3) is embedded in a low-
melting material (2) which insulates electrically the
same from a control lead (4), the latter being coiled
on the insulating material (2) so as to establish an
electric contact with the power lead (3) when the
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10.

11.

insulating material (2) melts.

The electric power cable of the preceding claims,
wherein the control lead (4) is connected to a
"release” device, such as a relay, which discon-
nects the power lead (3) whenever the melting of
the insulating material (2) causes power lead (3)
and control lead (4) to contact each other.

The electric power cable of the preceding claims,
wherein the electric current flowing in the power
lead (3) also supplies said "release” device through
the control lead (4) when the latter contacts the
power lead (3).

The electric power cable of the preceding claims,
wherein the electric current flowing in such control
lead (4) activates an acoustic and/or visual alarm.

The electric power cable of the preceding claims,
wherein the signal flowing in the control lead (4) is
fed to a control exchange which records all useful
data such as time and day as well as the conditions
of all of the controlled cables, etc.

The electric power cable of the preceding claims,
wherein as an alternative to the power lead (3)
embedded in the low-melting insulating material (2)
on which the control lead (4) is coiled, there is pro-
vided a power lead (3) surrounded by two or more
control leads (4A, 4B, 4C) coated by insulating
materials (2A, 2B, 2C), respectively, which melt at
different temperatures, the highest of which can be
borne by the power cable for its next operation.

The electric power cable of the preceding claims,
wherein the power cable may be used again after
the first overload which has melt the insulating
material (2A) having the lowest melting point by dis-
connecting the control lead (4A) and removing the
cause of the overload, the next increase in temper-
ature being detected by the melting of the insulating
material (2B) of the control lead (4B) having a melt-
ing point slightly higher than that of the previously
melted insulating material (2A).

The electric power cable of the preceding claims,
wherein there are provided several control leads
electrically insulated from the power lead (3) by
several low-melting materials having different melt-
ing points in order to allow the power cable to be
used again after following overloads.

The electric power cable of the preceding claims,
wherein, because of the suppression of separate
control cables beside the necessary power cables,
the number of cables within the raceway is reduced.
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12. The electric power cable of the preceding claims,
wherein the diameter of the power lead (3) is
greater than those of the control leads (4, 4A, 4B,
4C).

13. The electric power cable of the preceding claims,
wherein each control lead (4, 4A, 4B, 4C) is coiled
on the power lead (3).
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TECNICA NOTA

FIG. 1

FIG. 2
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FIG. 3
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