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@ Fuse.

@ This invention relates to a fuse of the type
having blade contacts. The fuse comprises a hous-
ing of an electrically insulating material and a fuse
element disposed within the housing. The fuse ele-
ment comprises iwo spaced metallic blade terminals
having ends projecting beyond the housing and a
metallic link strip interconnecting the two blade ter-
minals. The link strip extends virtually freely in a
space within the housing and is designed to fuse if
current of an intensity exceeding a permissible value
is passed through it for a certain time. According to
the invention, means are provided for preventing
sagging of the link strip upon heating such as would
prevent it from operating properly.
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This invention relates to a biade-type fuse. A
prior device of the type to which the present inven-
tion relates is known, for example, from U.S. patent
4,344,080, and comprises a housing of an elec-
trically insulating material and a fuse element dis-
posed within said housing, said fuse element com-
prising two spaced metallic strip or blade terminals
having ends projecting beyond the housing, and a
metallic link strip interconnecting said two termi-
nals, said link strip being disposed to extend viriu-
ally freely in a space within the housing, and being
designed to fuse if current of an intensity exceed-
ing a permissible value is passed through it for a
certain time. Fuses of this type are frequently be-
ing used in the automobile industry.

The prior fuse is, in operation, often used so
that the contact blades and the link strip lie in a
horizontal piane. Usually, the construction is such
that the link sirip fuses upon a prolonged passage
of current having an intensity slightly in excess of
the nominal value determined for the fuse, or upon
the passage of a current having a very high inten-
sity (short-circuiting current). In the case of a pro-
longed slightly excessive current, the temperature
of the link strip will increase progressively untit the
strip melts. The increase in temperature is the
result of the dissipation of electric power into the
material as a result of the passage of electric
current through it.

During normal operation, when the current in-
tensity is below the nominal value, the amount of
heat dissipated into the link strip will not be so high
that a portion of the strip will fuse or become soft,
or becomes excessively longer from thermal ex-
pansion. Heat generated in the sirip is dissipated
into the adjoining strip terminals, the housing, and
the panel in which the fuse is mounted. When a
current in excess of the nominal current intensity
passes through the strip, the amount of heat gen-
erated will be so high that insufficient heat can be
dissipated via the strip terminals and the housing,
so that the temperature will increase to above the
fusing temperature. Prior to fusing, the link strip will
become softened. For the reliability of the fuse, it is
of importance that the softening of the strip prior to
fusing and its thermal expansion do not proceed to
the extent that the strip begins to sag and will thus
touch the wall of the housing. In fact, in that case,
there will be extra dissipation of heat, and the fuse
will fail to melt. At the current intensities so far
conventional, the construction was such that there
was hardly if at all any risk of sagging. If higher
permissible current intensities are considered, for
example, of 30A and higher, however, the construc-
tion should be adapted. In particular, in such a
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case one will often opt for a longer link strip. With a
longer link strip, however, the above problem of
sagging and touching the wall of the housing may
be encountered.

It is an object of the present invention to pro-
vide a fuse in which the probiems outlined above
are prevented. This object is achieved, according
to the invention, by a fuse comprising means for
preventing sagging of the link strip upon heating
such as would prevent it from operating properly.
The means provided in accordance with the
present invention may be of two kinds. In a first
embodiment, the means referred fo comprise pro-
jections extending into said space from the wall of
the housing toward the link sirip, said projections
supporting the link strip either permanently or upon
initial sagging. According to a second possibility,
which can be realized together with, or preferably
instead of, the first possibility, the means for pre-
venting sagging of the link strip comprise provi-
sions on the link sirip proper.

In one suitable embodiment of the fuse accord-
ing to the present invention, the provisions on the
link strip comprise melting point reducing means in
combination with means for concentrating the fus-
ing at a pre-determined place. Preferably, the melt-
ing point reducing means are tin beads, and the
fusing concentrating means are reductions in size
of the sirip, holes in the strip, or holes in the strip
combined with thickened portions around the holes.

In a fuse according io the present invention
which has been found to be very satisfactory, a
hollow staple of tin is provided in link strip of zinc,
and a plug of copper is disposed in the cavity of
the hollow staple, which plug is supported by, or
closely spaced from, a projection from the wall of
the housing.

In another suitable embodiment of the fuse
according to the present invention, the link strip is
made of copper in two parts interconnected by a
tin bead provided by an extrusion-riveting tech-
nique.

By a suitable selection of the material of the
link strip and the beads, holes, thickenings of the
same or of another material to be provided thereon
and therein, not only can sagging be prevented,
but the fuse can be made slower or less slow. The
material for the blade terminais may be the same
as the material for the link strip. In that case,
terminals and link strip may be made in one in-
tegral piece. This is not necessary, however. In the
case of separate terminals and link strip, the con-
nection between these members may be effected
in a suitable manner by an extrusion-riveting tech-
nique.
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A suitable material for the blade terminals is
tinned brass, in view of its low price. For the link
strip, this material is less desirable, in view of its
relatively high melting temperature. A material suit-
able for both types of strips, for example, is zinc
coated with a copper layer and/or a tin layer.

The invention is iliustrated in and by the follow-
ing description with reference to the accompanying
drawings, in which

Fig. 1 is a perspective view of the housing
and the set of blade terminals and link strip of a
fuse according to the present invention;

Fig. 2 is a cross-sectional view of a first
embodiment of the fuse according fo the present
invention;

Figs. 3, 4 and 5 are diagrammatic plan
views, showing the portion relevant for a good
understanding of the present invention of various
variants of the fuse according to the invention;

Fig. 6 is a cross-sectional view of an essen-
tial part of one embodiment of the fuse according
to the present invention;

Figs. 7A and 7B show a detail of a different
variant in top plan view and in cross-sectional view,
respectively; and

Figs. 8A and 8B similarly show a detail of
yet another variant.

Fig. 1 is an exploded view of the fuse accord-
ing to the present invention. The fuse comprises a
housing 1 of suitable plastics material and a fuse
element 2 of metal.

As shown also by the cross-sectional view of
Fig. 2, housing 1 is of generally rectangular shape,
determined by the relatively closely spaced op-
posed larger sidewalls 3 and 4 which interconnect
the smaller sidewalls 5 and 6. The top is defined
by top wall 7.

In walls 3 and 4, deeply and less deeply re-
cessed portions are provided. Between the deeply
recessed portions, shown, for example, at 8 and 9
in Fig. 1, relatively narrow passages are provided
in the interior of the housing, which more or less
closely fit the ends 10 and 11 of the respective
biade ferminals 12 and 13 of fuse element 2. Tab-
shaped extremities 14 and 15 of the biade termi-
nals extend to just under apertures 16, 17, respec-
tively, in the top surface 7 of the housing, which
apertures link up with the above narrow passages.

The less deeply recessed portions 18 and 19
of walls 3 and 4 leave a space 20 in housing 1, in
which, after the introduction of the fuse element 2
into the housing the link strip 21 is disposed to
extend virtually fresly. Provided at the lower end of
the recessed portion 19 of wall 4 is a strip-shaped
extension 22 which after the introduction of the
fuse element into the housing can be folded to rest
against the lower end of the recessed wall portion
18, so that space 20 is closed at the bottom.
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The link strip 21 of fuse element 2 is shown in
Fig. 1 as being formed integrally with the biade
terminals 12 and 13. This, however, is not ab-
solutely necessary. If desired, the link strip, which
is the fuse element proper, may be a separate strip
connected with the terminals in a suitable manner.
Although soldering and welding are possible tech-
niques for connecting a separate link strip, an
extrusion-riveting technique is preferred. A sepa-
rate link strip may be desirable in connection with
the choice of the material to be used. A material
which is highly suitable for use as a link strip
material on the ground of melting characteristics
and the like, may be less atiractive for the blade
terminals on the ground of economic consider-
ations.

in the embodiment of the fuse according to the
invention shown in cross-section in Fig. 2, the
means for preventing the sagging of link strip 21 in
the case of increased generation of heat during
operation comprise a pair of projections 23, 24
extending from the respective inner surfaces of the
recessed portions 18 and 19 in the direction of link
strip 21. Projections 23 and 24, which in the em-
bodiment shown have the shape of cones, may
touch link strip 21, or extend just short of this strip.
In the first case, during operation, as soon as heat
is generated in strip 21, they will already be able to
dissipate a small part thersof (in view of the point
contact). In the second case, such a dissipation
doss not take place until after link strip 21 has
begun to sag, and the tip of one of the conical
projections 23, 24 touches strip 21.

In Figs. 3 et seq., various embodiments of the
fuse according to the invention are shown in de-
tail. They are shown diagrammatically only. Thus
Figs. 3, 4 and 5 all show a straight link strip
between straight blade terminals. It will be clear,
however, that both the terminals and the link strip
may have any suitable form, in particular that
shown in Fig. 1. The link strip and the blade
terminals may be formed in one piece or constitute
separate parts interconnected in a suitable manner.

In Fig. 3, the link strip 31 is provided between
blade terminals 32 and 33 with a pair of holes 34
and 35 punched into it. Provided between holes 34
and 35 is a tin bead 36. In operation, with a
suitable selection of position and size of the holes,
the temperature of the portion of strip 31 between
holes 34 and 35 is kept at a value which will not
exceed a pre-determined maximum owing to the
presence of the tin between the holes. This maxi-
mum will be approximately the melting temperature
of tin. Owing to the holes, the heat transmission
from the portion between the holes to the portion of
the strip 31 between each hole and the adjacent
blade terminal is limited. Through all this, in opera-
tion, the portion between holes 34 and 35 will have
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a virtually constant temperature prior to the possi-
ble fusing, which constant temperature will hardly,
if at all, be higher than the meliing temperature of
tin. There is practically no risk of sagging in that
configuration.

Fig. 4 shows a variant in which strip 41 linking
blade terminals 42 and 43 has iwo tin beads 44
and 45 spaced some distance apart. Between the
tin beads 44 and 45 a hole 46 has been punched
in strip 41. Owing to the provision of tin beads 44
and 45, in operation, the temperature of the strip
between and around the beads will not exceed a
value determined by the melting temperature of the
tin. Hole 46 amounts to a reduction in size of strip
41, so that the 5irip is most likely to fuse at that
point. Owing to the limited temperature, there is
virtually no risk of sagging.

Fig. 5 shows a variant of the embodiment of
Fig. 3. Strip 51 connects blade terminais 52 and
53. A tin bead 56 is provided in the middie of strip
51. On opposite sides of bead 56, reductions 54
and 55 are provided in strip 51, which have a
function similar to holes 34 and 35 in Fig. 3.

Fig. 6 illusirates a different solution for the
sagging problem. Link strip 61 of zinc is provided
at a suitable location, for example in the middle,
with a hollow staple 62 of tin. Provided within
hollow staple 62 is a plug 63, for example of
copper. To prevent pilug 63 from falling out when
the tin of staple 62 is softened or melis, this plug is
kept in position by conical projections 64 and 65
directed inwardly from the inner surface 66, 67 of
the wall of the housing of the fuse. In this construc-
tion, the hollow staple 62 of tin serves as a melting
point reducing means, by virtue of which strip 61 of
zinc does not become so hot that it will sag. The
copper plug 83 with projections 65 and 64 operate
as an additional heat sink and as an additional heat
capacity.

Figs. 7A-7B show another variant which is not
dissimilar to the embodiment of Fig. 3. The link
strip 71 is provided with two spaced holes 72 and
73 with a tin bead 74 provided between them. The
difference from the variant of Fig. 3 is that thic-
kenings or collars 75, 76 are provided around the
holes, which increases the heat capacity. Such
thickenings may alternatively be provided sepa-
rately without the presence of holes.

Figs. BA-8B show still another variant. In that
variant, the link sirip consisis of two parts 81 and
82 interconnected by means of a bead of material
provided with the help of an extrusion-riveting
method. Parts 81 and 82 of the link strip consist,
for example, of copper and the bead 83 of tin. This
bead has a melting point reducing effect, by virtue
of which the fusing temperature cannot become so
high as to cause sagging.
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In the above description, certain metals are
named, because these have been found suitable
for the relevant parts of the fuse according to the
present invention.Other metals, however, can be
used as well.

Claims

1. A blade-type fuse comprising a housing of
an electrically insulating material and a fuse ele-
ment disposed within said housing, said fuse ele-
ment comprising two spaced metaliic strip or blade
terminals having ends projecting beyond the hous-
ing, and a metallic link strip interconnecting said
two blade terminals, said link strip being disposed
to extend virtuaily freely in a space within the
housing, and being designed to fuse if current of
an intensity exceeding a permissible value is
passed through it for a certain time, characterised
in that the fuse comprises means for preventing
sagging of the link strip upon heating such as
would prevent it from operating properly.

2. A fuse as claimed in claim 1, characterized
in that the means for preventing sagging of the link
sirip comprise projections extending into said
space from the wall of the housing toward the link
strip, said projections supporting the link strip ei-
ther permanently or upon initial sagging.

3. A fuse as claimed in claim 1 or 2, character-
ized in that the means for preventing sagging of
the link strip comprise provisions on the link strip.

4. A fuse as claimed in claim 3, characterized
in that said means comprise melting point reducing
means and means for concentrating the fusing at a
pre-determined place.

5. A fuse as claimed in claim 4, characterized
in that the melting point reducing means are tin
beads and the fusing concentraiing means are re-
ductions in size of the strip, holes in the strip, or
holes in the strip combined with thickened portions
around the holes.

6. A fuse as claimed in claim 5, characterized
by a link sirip of zinc incorporating a hollow staple
of tin with a copper plug being disposed in the
cavity of said hollow staple, said plug being sup-
ported by, or closely spaced from, a projection
from the wall of the housing.

7. A fuse as claimed in claim 5, characterised
by a link strip of copper made in two parts inter-
connected by a tin bead provided by an exirusion-
riveting technique.
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