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Description
FIELD OF THE INVENTION

[0001] This invention concerns a resistor device with
a fuse function, which can be applied mainly in the field
of motor vehicles to serve the function, in an electric cir-
cuit, of an electric resistor and also af a fuse to interrupt
the circuit in the case of overloads.

BACKGROUND OF THE INVENTION

[0002] In the field of motor vehicles, the state of the
art includes the use of resistors able to limit the current
circulating in an electric circuit or to induce a fall of the
voltage in an electric circuit. Among these, there are re-
sistors employed in the feeding circuits of the electric
fans to cool the engine, used to limit the tension supplied
to the electric motor and to adjust the speed of rotation
of the electric fans, or the resistors used in circuits which
feed the air-conditioning fans of the interior of the vehi-
cle.

[0003] The most common resistors are layer resis-
tors, ceramic resistors or wire resistors.

[0004] The use of layer resistors is limited only to
those applications where the electric currents are of low
intensity and therefore only in low power electric circuits
or electronic circuits.

[0005] Ceramic resistors are reasonably priced and
dissipate a considerable quantity of heat but, on the oth-
er hand, they are fragile, particularly in correspondence
with the joint areas, and therefore in the field of motor
vehicles their use is extremely limited.

[0006] Wire resistors, on the contrary, do not have the
problems which ceramic resistors have, but they are
more complex and expensive and dissipate less heat.
[0007] Moreover, they have the resistive wire ex-
posed, which limits their use especially in areas where
there is a risk of water infiltration, such as for example
the engine compartment of motor vehicles.

[0008] A further disadvantage of wire resistors is that
if the current exceeds certain limit values, they overheat
and may cause fires.

[0009] As a consequence, resistors such as are
known to the state of the art are not reliable to use in
the field of motor vehicles, especially from the safety
point of view, and therefore they are usually associated
with thermal fuse devices able to interrupt the electric
circuit automatically when the thermal fuse reaches a
pre-determined maximum temperature, or intervention
temperature.

[0010] With this solution, however, it may happen that
the intervention times of the thermal fuse are not quick
enough to ensure a speedy interruption of the electric
current. Moreover, the relatively distant position of the
thermal fuse from the resistor where the current circu-
lates signifies that the resistor has to reach tempera-
tures which are extremely high and dangerous, before
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the thermal fuse reaches the temperature at which it in-
tervenes.

[0011] Conventional devices also have problems in
correctly assembling the thermal fuse so that the heat
propagated by the resistor determines the desired in-
crease in temperature of said thermal fuse, in order to
obtain the conditions wherein the current is interrupted.
[0012] It must be considered that small variations in
assembling the thermal fuse determine great changes
in the intervention time, which entails a very limited re-
petitivity in behavior and hence poor reliability and low
operating efficiency. Moreover, there is a problem of pro-
tection to prevent the thermal fuse from being subjected
to rapid deterioration, with a risk of causing the progres-
sive sublimation of the eutectic alloy inside the thermal
fuse, causing unwanted interruptions to the electric cir-
cuit.

[0013] Another problem is that in usual circuits the
thermal fuse is electrically connected to the resistive el-
ement, and is therefore subject to harmful heating, or in
any case to a variability of temperature, deriving from
the direct contact with the resistance which heats up due
to the Joule effect as the current passes through.
[0014] The present Applicant has devised and em-
bodied this invention to achieve a resistor suitable to
overcome all these shortcomings, and to obtain further
advantages.

SUMMARY OF THE INVENTION

[0015] The invention is set forth and characterized in
the main claim, while the dependent claims describe
other characteristics of the idea of the main embodi-
ment.

[0016] The purpose of the invention is to provide a re-
sistor device suitable to serve the function of a fuse, in
cooperation with at least a thermal fuse device, in order
to interrupt the electric current in the circuit where it is
inserted, when the temperature of the thermal fuse
reaches the intervention value due to overheating of the
resistive element.

[0017] Another purpose of the invention is to provide
areliable, safe, inexpensive and versatile resistor, suit-
able to ensure high repetitivity of the intervention times.
[0018] The resistor device according to the invention
can be used safely in electric circuits which dissipate
greater electric powers than those which are normally
used.

[0019] The resistor device comprises at least a resis-
tive element made of a conductor material and develop-
ing substantially on a plane according to a desired path,
and at least a thermal fuse element.

[0020] Atleastone ofthe ends of the resistive element
is connected with terminals connecting to the electric cir-
cuit which feeds the desired load, for example the elec-
tric fan of the radiator or the air-conditioning fan of the
interior of the vehicle.

[0021] The resistor device also comprises at least a
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dissipator element, preferably of the type with a plurality
of surface dissipator elements such as fins, cylinders,
turrets, pins or suchlike.

[0022] Accordingto the invention, the housing seating
of the thermal fuse device is at least partly made directly
in the body of the dissipator element.

[0023] This solution has a plurality of advantages.
[0024] Firstly, since the thermal fuse device is in direct
contact for at least part of its surface with the body of
the dissipator element, it is heated mainly through direct
conduction, without being in direct contact with the re-
sistive element.

[0025] In this way, the increases in temperature due
to overloads which pass through the resistive element
are propagated more efficiently and uniformly to the
thermal fuse device, so that the transmission of heat to
the thermal fuse is less influenced by external dissipat-
ing factors which are difficult to control and repeat. This
makes the intervention times of the thermal fuse ex-
tremely reliable and with a very limited variation in their
values.

[0026] Moreover, the thermal fuse and the resistive el-
ement are not electrically connected by direct connec-
tion, but through the body of the dissipator element; in
this way the thermal fuse element is much more sensi-
tive to the overall temperature of the whole combination
and hardly sensitive at all to that of the resistive element.
[0027] Withthisinvention, the thermalfuse device has
an assembly position which is centered, safe and con-
stant, both with respect to the resistive element and also
the dissipator, which reduces the problems of stability
and mechanical hold. Furthermore, in the assembly po-
sition it is at least partly protected, so as to reduce the
risks of wear, deterioration and sublimation of the eutec-
tic alloy contained in the thermal fuse.

[0028] Inafirstembodiment of the invention, the seat-
ing of the thermal fuse device is made on the outer part
of the dissipator element; by outer part we mean the part
on which the discrete dissipator elements are made
(fins, turrets, etc.).

[0029] According to this embodiment, a first solution
provides that the seating of the thermal fuse is made
lengthwise and parallel to the fins of the dissipator. A
variant of this solution provides that the seating of the
thermal fuse is made transverse to the fins of the dissi-
pator.

[0030] In another embodiment of the invention, the
seating is made on the flat side of the dissipator, that is
to say, the side opposite the one where the dissipator
elements are made, and directly associated with the re-
sistive element.

[0031] In a variant of this embodiment, wherein the
resistor device comprises a pair of dissipator elements
coupled together with the relative flat sides, and able to
enclose in a sandwich at least one relative resistive el-
ement, the seating for the thermal fuse device is made
partly on the flat side of a first dissipator element and
partly on the flat side of the second dissipator element.
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[0032] On the one hand, this embodiment allows to
have optimum containment, protection and security of
assembly of the thermal fuse which is enclosed between
the two dissipators; on the other hand it ensures effec-
tive transmission of the current, through contact with the
surface of the dissipator, and also of the heat, through
direct conduction.

[0033] This embodiment allows to position the ther-
mal fuse precisely with respect to the resistive element,
without said two elements coming into contact, and thus
ensures a very high efficiency and repetitivity of inter-
vention.

[0034] The resistive element, which develops on a
plane preferably according to a fretted, spiral, coiled or
similar path, is advantageously associated with at least
a layer made of insulating material.

[0035] The insulating layer can be an autonomous el-
ement made of sheet, foil or varnish, or of silicone oxide,
of suitable thickness, which is put between the resistive
element and the face of the dissipator element facing
towards the resistive element.

[0036] According to a variant, the insulation is ob-
tained by working said face of the dissipator element,
for example by anodizing or suchlike. According to an-
other variant, the insulation is obtained by working or
protecting the surface of the resistive element.

[0037] According to another variant, the insulating
layer is made of at least partly deformable material, and
is arranged in such a fashion as to at least partly line
the walls of the seating where the thermal fuse element
is housed, creating an insulation between the dissipator
and the thermal fuse, while keeping at least a zone of
direct contact in order to ensure electric conduction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] These and other characteristics of the inven-
tion will be clear from the following description of some
preferential embodiments, given with reference to the
attached Figures wherein:

Fig. 1is a partly exploded view of a first form of em-
bodiment of a resistor according to the invention;
Fig. 2 shows a transverse section of another em-
bodiment of the invention;

Fig. 3 is a plane view of a dissipator element with
an associated thermal fuse in one embodiment of
the invention;

Fig. 4 shows a section from A to A of Fig. 3;

Fig. 5 is a plane view of an embodiment of a resis-
tive element;

Figs. 6a, 6b show two prospective views of a dissi-
pator element;

Figs. 6¢, 6d show two views of a variant of Figs. 6a,
6b;

Figs. 7a, 7b, 7c and 7d show plane views of four
possible variants of a dissipator element.
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DETAILED DESCRIPTION OF SOME PREFERRED
EMBODIMENTS

[0039] A resistor device 10 with fuse function, shown
partly exploded in Fig. 1 in a first form of embodiment,
comprises at least a resistive element 14, made of a
conductor material and substantially planar in confor-
mation.

[0040] In the embodiment shown in Fig. 1, the resis-
tive element 14 develops in a fretted path and has at
one end 15a a terminal facing towards the outside which
allows rapid connection to an electric circuit which feeds
a load in a motor vehicle, such as the fan in a radiator.
[0041] The variant in Fig. 5 shows an embodiment
wherein the resistive element 14 is spiral in shape,
where a first end 15a acts as a connection terminal to
the electric circuit. The other end 15b is electrically con-
nected in series, as will be seen better hereafter, to a
thermal fuse device 16 through which the circuit is
closed.

[0042] In Fig. 1, the resistive element 14 is enclosed
between a dissipator element 12 and a supporting base
11. The dissipator element 12 is of the type comprising
on one face a plurality of surface dissipating bodies 113,
which in the case of Fig. 1 consist of fins 13.

[0043] The variants shown in Figs. 7a-7d show, as an
example, other alternative embodiments, both in shape
and geometric arrangement, of the surface dissipating
bodies 113: with cylinders (Fig. 7a), with diagonal turrets
(Figs. 7b, 7c), with turrets arranged in a matrix (Fig. 7d).
[0044] A further solution provides that the individual
dissipator elements are substantially oval in section, or
similar, in order to increase the dissipating capacity.
[0045] The resistor device 10 comprises at least a
thermal fuse element 16 able to interrupt the electric cir-
cuit in the event that, due to overloads circulating in the
resistive element 14, there is overheating with a conse-
quent increase in temperature of the thermal fuse 16
such as to cause it to reach the intervention tempera-
ture.

[0046] The thermal fuse element 16 is substantially of
a conventional type, for example with a eutectic alloy
and trigger-type intervention mechanism.

[0047] According to the main characteristic of the in-
vention, the thermal fuse 16 is housed in a seating 17
made at least partly in the body of the dissipator 12. In
the first embodiment shown in Fig. 1, the thermal fuse
16 is housed between two adjacent fins 13 of the dissi-
pator 12, which are made so as to define a space suffi-
cient to house the thermal fuse 16.

[0048] According to avariant which is not shown here,
the thermal fuse 16 is housed in a seating made trans-
verse to the fins 13 of the dissipator 12.

[0049] In the embodiment shown in Figs. 2, 3, 4, 6b
and 6d, the seating 17 to house the thermal fuse 16 is
at least partly made on the flat side 12a of the dissipator
element 12 on which the resistive element 14 is ar-
ranged.
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[0050] In this case, which provides to couple two of
said identical dissipators 12 with the respective flat sides
12a, between which at least one resistive element 14 is
arranged sandwich-like, the seating 17 is made half on
one of the dissipators 12 and half on the other dissipator
12.

[0051] To this end, on the flat side 12a of each dissi-
pator 12 a semi-circular cavity 117 is made (Figs. 6b and
6d), mating in shape with that of the relative thermal fuse
16 to be housed.

[0052] By coupling two of said dissipators 12 as
shown in Fig. 2, said thermal fuse 16 is positioned and
contained in a protected, safe and stable assembly po-
sition, and hence less subject to deterioration, wear and
damage.

[0053] To achieve this coupling, each of the two dis-
sipators 12 has a through hole 19, substantially in the
center, through which a rivet or screw 20 can be insert-
ed, which is clamped on the opposite side by means of
anut 21. Moreover, to facilitate reciprocal assembly and
centering, each dissipator 12 has a dead hole 22 and a
pin 23 able to couple with mating hole 22 and pin 23 of
another dissipator 12.

[0054] Since the screw or rivet 20 is in contact with
the end 15b of the resistive element 14, made to this
end in a semi-circular shape (Fig. 5), it also performs
the function of closing the electric circuit.

[0055] The seating 17 for the thermal fuse 16 is made
in a peripheral position on the surface of the flat side
12a, so as to leave space for the positioning of the re-
sistive element so that the resistive element 14 and ther-
mal fuse 16, although very close, are not in contact with
each other.

[0056] Between the resistive element 14 and the re-
spective flat sides 12a of the dissipator elements 12 be-
tween which itis enclosed, in this case there are respec-
tive insulating sheets 18, for example made of mica, ka-
pton or other appropriate material.

[0057] According to a variant, the insulation between
the dissipator 12 and the resistive element 14 is ob-
tained by means of suitable surface working of one and/
or the other of the surfaces in contact, for example by
anodizing, lining or other suitable treatment.

[0058] Whatever solution is adopted for the electric in-
sulation between resistive element 14 and dissipator 12,
the insulating layer will have known and controllable
characteristics of heat conduction, so as to ensure a pre-
cise and repetitive knowledge of the conditions in which
the heat is transmitted from the resistive element 14 to
the dissipator 12 and from the latter to the thermal fuse
16.

[0059] With the configuration shown in Fig. 2, the
electric current is transmitted through the terminal 15a,
the resistive element 14, the screw 20 in contact with
the end 15b, the conductor body of the dissipator 12 and
the thermal fuse 16 which, housed in the seating 17, is
in direct contact with the dissipator 12.

[0060] The thermalfuse 16 has one terminal connect-
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ed to an electric connector to close the circuit.

[0061] With this solution, the serial connection of the
resistive element 14 and the thermal fuse 16 is achieved
by contact through the body of the dissipator 12, thus
avoiding a direct connection between the elements 14
and 16, and the consequent negative variability in tem-
perature of the thermal fuse 16 in relation to the varia-
tions of current circulating in the resistive element 14.
[0062] The heat deriving from the overheating of the
resistive element 14 is transmitted by direct conduction
through the body of the dissipator 12, so that the in-
crease in temperature of the thermal fuse 16 occurs in
a safe, reliable, repetitive and perfectly controllable
manner, since the causes of variation are reduced to a
minimum.

[0063] The intervention times of the thermal fuse 16
can hence be guaranteed with minimum variation, ac-
cording to the parameters of the components used, en-
suring maximum reliability and efficiency of the resistor
10.

[0064] AccordingtoavariantshowninFig. 3, the seat-
ing 17 made in the dissipator element 12 occupies only
half of its length, and is still suitable to house a thermal
fuse 16.

[0065] In this case, a further variant of the invention
provides that the electric transmission between dissipa-
tor 12 and thermal fuse 16 is further guaranteed by
means of a terminal 24 solid with the thermal fuse 16
and in contact with the body of the dissipator 12 in a
position outside the seating 17.

[0066] For reasons of constructional uniformity, that
is, to make all the dissipators 12 identical through mold-
ing, two of the identical seatings 17 are made on each
dissipator element 12.

[0067] From the previous description, it is clear that
using a thermal fuse 16 integrated into the body of a
dissipator 12 allows, on the one hand, to guarantee a
stable, precise and centered assembly, and on the other
hand, to bring the thermal fuse element 16 near the re-
sistive element 14, yet preventing contact between the
two, thus ensuring a controlled and repetitive transmis-
sion of heat.

[0068] In this way, the intervention times of the ther-
mal fuse 16 can be more certain and precise and hence
the functioning of the resistor device 10 can be more
reliable.

[0069] It is obvious that modifications or variations
may be made to this invention, without departing from
the field and scope thereof.

[0070] For example, one variant provides to use sev-
eral resistive elements 14, separated by layers of elec-
tric insulation, arranged in a sandwich between two dis-
sipators 12 or between a dissipator 12 and a base 11,
for example in the case of an application on an air-con-
ditioning fan of the interior of the vehicle.

[0071] Another variant may provide to use two or
more thermal fuses 16 housed in respective seatings 17
made in the body of the dissipator 12.
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[0072] A further variant may provide that the resistive
element 14 is sub-divided into two or more parts and
that the thermal fuse 16 is electrically arranged in an
intermediate position between two parts of the resistive
element; this allows to avoid a direct electric connection
between the thermal fuse 16 and the electric circuit, and
hence makes the behavior of the thermal fuse 16 even
more repetitive and so more reliable and controllable.

Claims

1. Resistor device with fuse function comprising at
least a resistive element (14), at least a dissipator
element (12) and at least a thermal fuse element
(16), the device being characterized in that said
thermal fuse element (16) is housed in a seating
(17) made at least partly in the body of said dissi-
pator element (12).

2. Resistordevice as in Claim 1, wherein said dissipa-
tor element (12) is of the type with surface dissipator
elements (113) on at least one side, characterized
in that said thermal fuse element (16) is housed in
a seating (17) made, at least partly, parallel be-
tween two, or between two rows, of said adjacent
elements (113) of said dissipator element (12).

3. Resistordevice as in Claim 1, wherein said dissipa-
torelement (12) is of the type with surface dissipator
elements (113), characterized in that said thermal
fuse element (16) is housed in a seating (17) made,
at least partly, transverse to two, or to two rows, of
said elements (113) of said dissipator element (12).

4. Resistordevice asin Claim 1, wherein said resistive
element (14) is associated with a plane side (12a)
of at least one of said dissipator elements (12),
characterized in that said thermal fuse element
(16) is housed in a seating (17) made at least partly
on said plane side (12a).

5. Resistordevice asin Claim 1, wherein said resistive
element (14) is arranged in an intermediate position
between the facing plane sides (12a) of two dissi-
pator elements (12), characterized in that said
thermal fuse element (16) is housed in a seating
(17) made partly on the plane side (12a) of a first
dissipator element (12) and partly on the plane side
(12a) of a second dissipator element (12).

6. Resistor device as in Claim 4 or 5, characterized
in that said thermal fuse element (16) is arranged
in a peripheral position of the plane side (12a) of the
relative dissipator element (12), at least part of the
residual surface of said plane side (12a) being oc-
cupied by said resistive element (14), wherein said
thermal fuse element (16) and said resistive ele-
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ment (14) are not in direct contact with each other.

Resistor device as in any claim hereinbefore, char-
acterized in that said thermal fuse element (16)
has at least a zone of direct contact with said dissi-
pator element (12) with the function at least of trans-
mitting the electric current.

Resistor device as in Claim 7, characterized in
that said thermal fuse element (16) has at least a
terminal (24) in contact with the body of said dissi-
pator element (12) to transmit the electric current.

Resistor device as in any claim hereinbefore, char-
acterized in that it comprises at least an insulating
layer arranged between said resistive element (14)
and said dissipator element (12) and having known
characteristics of heat conduction.

Resistor device as in Claim 9, characterized in
that said insulating layer consists of a sheet or foil
made of insulating material (18) such as kapton, mi-
ca, varnish or silicon oxide.

Resistor device as in Claim 9, characterized in
that said insulating layer is made by surface treat-
ment on the contact surface of the dissipator (12)
and/or that of the resistive element (14).

Resistor device as in Claim 9, characterized in
that said insulating layer is able to at least partly
line said housing seating (17) for said thermal fuse
element (16).

Resistor device as in any claim hereinbefore,

characterized in that said resistive element (14)
has a fretted conformation, with at least a connec-
tion terminal (15a) connected to an electric circuit.

Resistor device as in any claim from 1 to 12 inclu-
sive, characterized in that said resistive element
(14) is spiral in shape, with at least a connection
terminal (15a) connected to an electric circuit and
an opposite end (15b) connected electrically to a
conductor element (20) located in contact with the
body of said dissipator element (12).

Resistor device as in Claim 14, characterized in
that said conductor element (20) consists of a
screw or rivet to assembly said dissipator element
(12).

Resistor device as in any claim hereinbefore, char-
acterized in that said resistive element (14) is
made in two or more parts, the thermal fuse (16)
being arranged electrically, without direct contact,
in an intermediate position between two of said
parts of the resistive element (14).
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17. Resistor device as in any claim hereinbefore, char-

acterized in that it comprises two or more resistive
elements (14) separated from each other by at least
one layer of electric insulation and arranged in a
sandwich between two dissipator elements (12) or
between one dissipator element (12) and an assem-
bly base (11).
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