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ELECTRIC FUSES 
BACKGROUND OF THE INVENTION 

The present invention relates toan electric fusehav 
ing at least one fuse element of metal which at least 
partly surrounds another material and which fuses as a 
result of the‘heat generated by the passage of current 
whereby the electrical circuit is broken. In particular 
the inventionrelates to such fuses where the fuse ele 
ment consists of metal having a substantial affinity to 
oxygen. ' 

‘ In a normal sequence of events in an electric fuse the 
electrical circuit will be open practically at themoment 
when the fuse element reaches the fusing point because 
the surface tension of the molten metal or other forces 
breakthe metallic continuity. 
However, fusing at a relatively low current value will 

take comparatively long time due to the inevitable 
cooling, and if the metal has a considerable affinity to 
oxygen, this will, in connection with the long time and 
high- temperature, result in a heavy oxidation. The 
oxide ?lm thereby formed may then obstruct opening 
of the circuit since the current continues through the 
molten metal which is confined within the oxide ?lm. 
This delays the breaking and the delay may be of such 
a magnitude that the breaking does not take place until 
themoment when the metal exceeds its boiling point 
and its vapour pressure bursts the oxide film. 
Obviously this phenomenon is most likely with fuses 

wherein the fuse element is supported by sand but it 
may also occur in cases where the fuse element is dis 
posed freely in the air. 
Likewise it is understandable that the phenomenon is 

particularly pronounced in case of fuses where the fuse ‘ 
element consists of aluminium which has both a very 
strong affinity to oxygen and an oxidation product with 
a great mechanical strength, but as an example it is also 
both theoretically possible and has been experimentally 
proved for copper. It is to be expected to occur for all 
metals with the exception of the really precious metals, 
such as gold, silver, platinum, etc. 

It has also been proved that said phenomenon occurs 
in case of metals coated with a layer of precious metal 
unless this coating is so tight that it is practically unim 
pervious to oxygen at the temperatures to be taken into 
consideration. On the other hand, however, and oxide 
film in itself may be practically unimpervious within a 
wide temperature range. This applies to aluminium, for 
example, which in the temperature range up to about 
400°C is suf?ciently well protected so that it does not 
cause troubles in practice while in the case of copper, 
for example, there is no such lower limit within a tem 
perature range of signi?cance. 
Thus, for a particular practical form of a fuse element 

of aluminium it was found that within the temperature 
range from about 450°C up to the fusing point at 660°C 
an oxide layer may develop which layer may cause in 
convenience if the fuse element is in the said tempera 
ture range for a sufficiently long time. For the fuse ele 
ment in question the critical time is of the order of one 
second to some seconds depending on the circum 
stances. 
When the described phenomenon occurs it may 

cause inconvenience not only by giving rise to an unde 
sired delay but also by the fact that at the moment 
when the circuit is opened and the arc is established 
both the fuse element and its surroundings are at much 
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2 
higher temperature. Thus, the fusing point of alumin 
ium is about 660°C while its boiling point is about 
2,000°C. 

SUMMARY OF THEINVENTION 

The object of the present invention is to eliminate the 
above mentioned drawbacks in such a manner that the 
fuse element will open the electrical ‘circuit very 
quickly after the fuse element has reached its fusing 
temperature. 
According to the invention the said other material 

has its boiling point near the fusing point of the fuse el 
ement. Thus, when the fuse element has a cavity con 
taining said other material, e.g., another metal, the lat 
ter will reach a suf?cient vapour pressure to burst an 
oxide film, if any, on the fuse element at a temperature 
which is close to the fusing temperature of the fuse ele 
ment, on principle slightly higher. 

It is expedient when this invention is carried out that 
the other material disposed within the fuse element 
does not otherwise interfere with the function of the 
fuse. Therefore the surrounded material is preferably a 
material which will not react in a disturbing manner ei 
ther physically or chemically with the fuse element at 
a temperature below the fusing temperature of the lat 
ter. Thus, at temperatures substantially below the fus 
ing point of the fuse element it must not react chemi 
cally with the fuse element or form an alloy with it or 
migrate into it by diffusion. However, there is no hin 
drance to making use of such processes in the same 
fuse, such as it is generally known to do, if this is found 
desirable. 
The invention should ‘not be confused with the well 

known method generally known under the term “met 
allurgical effect” or “M-effect,” where a different 
metal in or on the fuse element or in close proximity 
thereto at a temperature lower than the fusing tempera 
ture of the fuse element causes such changes that the 
fusing is accelerated resulting in a substantial change of 
the electrical properties of the fuse. 
Neither should the invention be confused with the 

likewise known methods where a material different 
from the fuse element at a temperature lower than the 
fusing temperature of the fuse element reacts chemi 
cally with the latter and thereby causes destruction 
thereof and consequently opening of the circuit. 
Experiments have shown that in connection with a 

fuse element of aluminium the metal cadmium (Cd), or 
an alloy mainly containing cadmium may be used for 
practising the invention because no disturbing in?u 
ence on the fuse element has been proved at tempera 
tures below the boiling point of cadmium which is 
about 760°C, i.e., about 100°C above the fusing point 
of the fuse element but also more than l,300°C below 
the boiling point of aluminium. Of course the fact that 
these two metals have been mentioned does not mean 
that the invention is limited to this combination in as 
much as the principle applies to many other combina 
tions of materials. 

In order to prevent the surrounded material from im 
pairing the function of the fuse as such the surrounded 
material in a cross-section transverse to the current di 
rection should not exceed one fourth of the total cross 
sectional area of the fuse element. 
Experiments have also shown that in order to obtain 

the desired effect it is not necessary that the fuse ele 
ment completely surrounds the said other material on 
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all sides and according to an ambodiment of the inven 
tion the surrounded material may be placed in a pas 
sage completely or partly open at both ends, said pas 
sage running substantially transversely to the direction 
of the electric current. This embodiment may be tech 
nologically advantageous in many cases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a part of a cylindrical fuse element ac 
cording to one embodiment of the invention, 
FIG. 2' shows a fuse element according to a preferred 

embodiment of the invention, and 
FIG. 3 shows a practical construction of a fuse strip 

provided with the fuse element of FIG. 2. 

DETAILED DESCRIPTION 

In FIG. 1 a cylindrical fuse element 1 surrounds an 
other material 2 which is shown in dotted line. 

In FIG. 2 a fuse element 1 of rectangular cross 
section is shown but in this case the added material 2 
is in the form‘ of a filled passage running all through the 
fuse element so that the material 2 is not completely 
surrounded by the fuse element. 

In FIG. 3 a practical constructions is shown in which 
the fuse element 1 is formed by providing notches 4 in 
a metal strip 3 in such a manner that the surrounded 
material 2 will be located in the fuse element 1 thereby 
formed. In the same strip further fuse elements, e.g., 1’ 
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4 
formed by notches 4', may be provided which further 
fuse elements may be carried out in accordance with 
the invention or in another way. 

I claim: 
'1. Electric fuse having at least one fuse element of 

metal which at least partly surrounds another material, 
characterized in that said other material has its boiling 
point near the fusing point of the fuse element and the 
surrounded material is a material which will not react 
in a disturbing manner either physically or chemically 
with the fuse element at a temperature below the fusing 
temperature of the latter. 

2. Electric fuse according to claim 1, characterized 
in that the fuse element consists mainly of aluminium 
and the surrounded material is cadmium or an alloy 
consisting mainly of cadmium. 

3. Electric fuse according to claim 1, characterized 
in that in a cross-section transverse to the current di 
rection the surrounded material does not exceed one 
fourth of the total cross-sectional area of the fuse ele 
ment. 

4. Electric fuse according to claim 1, characterized 
in that the fuse element has a passage therein, which 
passage extends in a direction substantially transverse 
to the direction of the electric current and is at least 
partially open at both ends, and the surrounded mate 
rial is placed within the passage. 

* * * * >|< 


