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The present invention relates to fuse constructions in 
general, and, more particularly, to fuse-link constructions 
for fuses or fusible cutouts. 
A general object of the present invention is to provide 

a fuse link having improved fusing characteristics. 
More particularly, the present invention relates to a 

fuse having a fusible conductor which is destroyed, upon 
heating, by forming an alloy, or through a chemical re 
action upon attainment of the reaction temperature. 
Generally, fuses, particularly low-voltage heavy-duty 
fuses consist ‘essentially of an insulating member with 
end ferrule contacts, the insulating member containing a 
?lling of a' granular extinguishing medium, preferably 
sand, in which the fusible conductors are imbedded. 

In most instances, the fusible conductors are band 
shaped and are made of an electrically good conductive 
metal, for example, silver, copper or an alloy of these 
two metals. Alloy-forming substances, for example, tin, 
which will melt upon heating, are applied upon the fusible 
conductors, or upon bridging members between portions 
of the fusible conductors and, reacting with the fusible 
conductors will form an alloy having a higher electrical 
resistance. This increase of the resistance results in the 
destruction of the fusible conductor due to excessive heat 
ing and the vaporization thereof, the fusing temperature 
at the same time being reduced. 
There are also known fusible cutouts utilizing chem~ 

ical reagents, instead of a coating of solder, said chemical 
reagents being adapted to form compounds with the 
fusible conductor ‘at a certain temperature. In most 
cases, these compounds are either poor conductors or 
nonconductors, thereby increasing the resistance ‘of the 
fusible conductor within the region in which such chemi 
cal reaction takes place. This increase of the resistance 
results in a quick destruction of the fusible conductor. 

Other known fusible conductors are provided with sec 
tions having a reduced cross-sectional area obtained, for 
example, by means of perforations, such sections func 
tioning as interruption points upon the occurrence of 
high fault currents. . 

It has been discovered that the formation of alloys, or 
the chemical reaction, occurs before the temperature 
required for a fusion has been reached. This results in 
an increase of the resistance of the alloyed sections, or 
the sections where a chemical reaction takes place, so 
that the temperature will continue to rise gradually until 
the melting point of the alloy, or the temperature re 
gion for the chemical reaction is reached. Only then 
will the fusible conductor be interrupted. 
The duration of this alloying action and the degree of 

the ?nal fusing temperature depends upon the local pro 
portions of the alloying components and the tempera 
ture of the chemical coating materials, respectively. Par 
ticularly in connection with fus‘esrated for the higher 
currents, it is generally dif?cult‘ and sometimes even im 
possible to apply the solder or the chemical reaction agents 
upon the fusible conductor and in. intimate contact there 
with in quantities as would be required to obtain a su?i 
ciently low fusing temperature. . ' L " > ~ 

It is, therefore, aprimary object of the present inven 
tion to obtain a maximum ratio of applied solder to the 
basic material, that is the fusible conductor, in order 
to reduce the fusing temperature, and on the other hand, 
to increase the reaction velocity. 
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; One solution to the problem would be an increase 
in quantity of the effective material, that is, either the 
solder or the chemical reaction agent,'in excess of the 
usual quantity used. This has, however, considerable dis 
advantages, and, in particular, would impair the short 
circuit interrupting ability of the fuse. An increase in 
quantity of the applied solder results in an increased 
vapor pressure, and this is true, on a smaller scale, alsov 
with respect to chemical reaction agents. As a result, 
the interruption during short-circuit conditions is rendered 
extremely dif?cult especially if the vapor has a high 
metallic content. . ' 

These disadvantages are overcome by the present in 
vention, according to which the mass of the total material 
in the reaction zone is decreased without decreasing the 
mass of the ‘solder material, and the electrical resistance 
is simultaneously increased. This is achieved, for exam 
ple, by weakening the‘fusible conductor in the immediate 
proximity of the coating of the reaction medium or the 
solder by means of small recesses. Instead of providing 
such recesses, or in addition thereto, there may also be‘ 
used fusible conductor sections of reduced thickness: 
and/ or width. 
These fusible conductor sections are preferably inter 

posed between two solder strips so as to form bridging 
members therebetween. It is also possible to make the: 
inserted bridging members of reduced thickness of a. 
material which promotes alloying. If this is done, it is. 
important, however, that those sections of the fusible 
conductor, which have a reduced cross-sectional area, will 
remain strong enough within said reduced cross-sectional. 
area to' prevent an interruption at said sections prior to an 
interruption at the normal interrupting points predeter 
mined to respond to an occurrence of heavy fault currents. 
The present invention offers the additional advantage 

of increasing, within the area designed for alloying, the 
ratio of the solder, or reaction agent, to the material of 
the fusible conductor. This consequently reduces the 
melting point, without introducing any di?iculties in the 
accommodation of the solder or the reaction agent. At 
the same time, the alloying velocity is increased since 
these weakened sections have a moderate over-tempera 
ture with respect to the applied solder or the available 
chemical reagent. ' 

Accordingly, it is a further object of the present in 
vention to improve upon the con?guration and shape of 
fuse-link sections so as to obtain an improved fuse-link 
construction. 

Other objects and advantages will readily become ap 
parent upon reading the following speci?cation, taken in 
conjunction with the drawing, in which: 

, FIGURE 1 is a plan view of a fuse-link construction 
embodying the principles of the present invention, the fuse 
link being shown in its intact condition; 
FIG. 2 is a side elevational view of the fuse-link con— 

struction of FIG. 1; 
FIG. 3 is a plan view of a modi?ed form of fuse-link 

construction; ‘ 

FIG. 4 is a side elevational view of the modi?ed form 
of fuse-link construction illustrated in FIG. 3; 
FIG. 5 is a plan view of a further modi?ed form of 

fuse-link construction; ' 
FIG. 6 is a side elevational view of the fuse construc 

tion illustrated in FIG. 5; ‘ ' 

. FIG. 7 is a plan view of a further modi?ed form of 
_ fuse-link construction; and, ' 

70 

FIG. 8 is a side view of the fuse-link construction illus 
trated in FIG. 7. p I 

Referring to the drawing, and more particularly to FIG. 
1 thereof, the reference numeral 1 illustrates a sectional 
ized fusible conductor strip having reduced cross-sectional 
areas, indicated at 2, at which an interruption will take 
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place during the occurrence of heavy fault currents. As 
shown, the fusible conductor includes generally two half 
L-shaped sections, which are connected together by means 
of a bridging mass 3 of soldering material, such as tin, 
or other metals capable of alloying with the fusible con 
ductor sections 1. 

Immediately adjacent to the solder bridge 3, the fusible 
conductor sections 1 are provided with small perfora 
tions 4, whereby the ratio of the solder 3 to the material 
of the fusible conductor 1 is increased within the region 
of the bridging portion 3. If the soldering bridge 3 is 
heated up to a temperature above the melting tempera 
ture of the solder, there will result a limited ?ow of solder 
toward the fusible conductor sections 1 due to wetting of 
the material. This slight flow of solder is sufficient to 
?ll, in addition, the recesses 4 with soldering material, 
thereby forming an alloy having an increased electrical 
resistance. This increase in resistance effects the vapor 
ization of the fusible conductor. 

FIGS. 3 and 4 illustrate a modi?ed form of the inven 
tion, wherein the fusible conductor sections 6 are pro 
vided with generally U-shaped portions 7 ?lled with the 
soldering material, or with the chemical reagents. Inter 
mediate the generally U-shaped portions 7, as shown in 
FIG. 4, the fusible conductor 6 is provided with holes 4, 
Whose function is the same as the holes 4 illustrated in 
FIGS. 1 and 2 of the drawings. In the modi?cation of 
the invention illustrated in FIGS. 3 and 4, a particularly 
favorable alloying ratio will be obtained due to the fact 
that the solder 3 will flow toward the holes 4 from two 
directions. ‘ 

FIGS. 5 and 6, together with FIGS. 7 and 8, illustrate 
embodiments of the invention utilizing bridging members 
8, 9 having reduced cross-sectional areas, the bridging 
members 8, 9 being respectively inserted between fusible 
conductor sections 11, 12. For the sake of simplicity, the 
bridging members 8, 9 in these two embodiments of the 
invention are connected to the fusible conductor sections 
11, 12 through the intermediary of the layers of solder 3. 
It is to be understood, of course, that the bridging mem 
bers 8, 9 could be connected to the fusible conductor sec 
tion 11, 12, for example, by welding when chemical reac 
tion agents are employed. Preferably, the bridging mem 
bers 8, 9 are made, wholly or partially of a more precious 
material than the fusible conductors 11, 12 to facilitate 
alloying. For example, the fusible conductor sections 11, 
12 may be made of copper, and the interposed bridging 
members 8, 9 may consist of silver. 

In some instances it may be advantageous to provide the 
fusible conductor sections 1, 6 with capillary grooves be 
tween the holes 4 and the regions where the solder, or the 
chemical reagents are applied, in order to increase the 
creep properties of the solder, or the chemical reagents 
applied. _ 

From the foregoing description it will be apparent that 
there is provided a novel fuse-link construction in which 
the reaction time is reduced with the fuse-link adapted for 
effective and consistent operation. It will be observed 
that a number of alternate arrangements are possible 
utilizing the principles set forth above. 

Although several fuse-link constructions have been illus 
trated and described, it is to be clearly understood that 
the same were merely for the purpose of illustration, and 
that changes and modi?cations may readily be made 
therein by those skilled in the art without departing from 
the spirit and scope of the invention. 
We claim: 
1. A fuse-link construction including means de?ning at 

least one terminal portion, an adjoining conducting por 
tion comprised of silver and dilferent from the material 
of said terminal portion, a mass of solder disposed be 
tween said terminal portion and said silver portion for 
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4.1 
initiating alloying action upon a predetermined rise of 
fuse-link temperature to assist in low overload current 
interruption, said silver portion being deformed to in 
crease the ratio of the mass of solder t0 the mass of con 
tiguous deformed silver in the reaction zone to increase 
the velocity of alloying reaction without decreasing the 
mass of the solder material. 

2. A fuse-link construction including means de?ning 
terminal portions, an intermediately-disposed conducting 
portion connected between said terminal portions and com 
posed of relatively high-melting-point material different 
from the material of the terminal portions, a portion of 
said conducting portion being fusible at least on relatively 
low overload currents and comprising a mass of solder 
for initiating alloying action upon a predetermined rise 
of fuse-link temperature, said intermediately-disposed con 
ducting portion being of a U-shape with each leg of the 
U being connected to only one of the terminal portions, 
said last-mentioned fusible portion being deformed to in 
crease the ratio of the mass of solder to the mass of con 
tiguous deformed high-melting-point fusible material in 
the reaction zone to increase the velocity of alloying reac 
tion Without decreasing the mass of the solder material. 

3. A fuse-link construction including a sectionalized fu 
sible conductor having end sections comprised of one 
metal of a predetermined cross-sectional area, a mass of 
solder disposed adjacent the opposed inner ends of the 
fusible conductor end sections, a bridging fusible conduc~ 
tor section comprised of silver and different from the ma 
terial of the end sections, said bridging fusible conductor 
section being of smaller cross-sectional area than the end 
sections and disposed between adjacent masses of solder 
and spaced from the end sections by the solder, said bridg 
ing fusible conductor section conducting the current seri 
ally through the fuse link, and the metal in the bridging 
conductor alloying more readily with the solder than does 
the metal in the end sections. 

4. A fuse-link construction including a sectionalized fu 
sible conductor having end sections comprised of one 
metal of a predetermined cross-sectional area, a mass of 
solder disposed adjacent the opposed inner ends of the 
fusible conductor end sections, a bridging fusible conduc 
tor section comprised of a different metal of smaller cross 
sectional area disposed between adjacent masses of solder 
for conducting the current serially through the fuse link, 
the bridging fusible conductor being U-shaped with each 
leg of the U being joined to only one of the end sections 
by the solder, and the metal in the bridging conductor 
alloying more readily with the solder than does the metal 
in the end sections. 

5. The fuse-link construction of claim 3, wherein the 
end sections are comprised of copper. 
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