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ABSTRACT OF THE DISCLOSURE 
The “weak spots” in the fusible elements of electric 

fuses are formed so the effective lengths thereof are 
zero—to minimize the electrical resistances of those fus 
ible elements and to keep those “weak spots” relatively 
cool which those electric fuses carry their rated currents. 

This invention relates to improvements in protectors 
for electric circuits. More particularly, this invention re 
lates to improvements in electric fuses. 

It is, therefore, an object of the present invention to 
provide an improved electric fuse. 

The fusible elements of many electric fuses have por~ 
tions of reduced cross section that are known as “weak 
spots.” Customarily, those “weak spots” are formed by 
punching notches in the opposite edges of those fusible 
elements to de?ne centrally-located portions of reduced 
cross section or by punching openings in those fusible 
elements to de?ne spaced portions of reduced cross sec 
tion. The “weak spots” of fusible elements account for 
the bulk of the electrical resistances of those fusible ele 
ments; and, to minimize the electrical resistances of those 
fusible elements, it would be desirable to have the “weak 
spots” of those fusible elements as short as possible. The 
present invention provides “weak spots,” for fusible ele 
ments, that effectively have zero lengths, and thus en 
ables those fusible elements to have low resistances. It is, 
therefore, an object of the present invention to provide 
a “weak spot,” for a fusible element of an electric fuse, 
which effectively has zero length. 
The present invention provides a “weak spot” that effec 

tively has zero length by using adjacent but axially 
otfset open areas in a fusible element to de?ne that 
“weak spot.” Where one corner of one of those open 
areas is in register with one corner of the other of those 
open areas, and where the rest of those open areas are 
axially spaced away from each other, the portion of the 
fusible element ‘between those corners is essentially a 
zero length “weak spot.” It is, therefore, an object of 
the present invention to provide a fusible element with 
adjacent but axially-offset open areas therein, with one 
corner of one of those open areas in register with one 
corner of the other of those open areas, and with the rest 
of those open areas axially spaced away from each 
other. 

In a fusible element which has one corner of an open 
area in register with one corner of an axially-displaced 
open area to de?ne an effectively zero length “weak spot,” 
the cross sections of those portions of that fusible element 
which are on opposite sides of that “weak spot” will be 
greater than the cross section at that “weak spot.” The 
greater cross sections of those portions of the fusible ele 
ment which are on opposite sides of the effectively zero 
length “weak spot” will enable those portions to have 
resistances which are much smaller than the resistance 
of that “weak spot.” Also, the greater cross sections of 
those portions of the fusible element which are on oppo 
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site sides of the effectively zero length “weak spot” will 
enable those portions to rapidly conduct away the heat 
generated by current ?owing through that “weak spot.” 
As a result, the resistance of the “weak spot” will effec 
tively account for the resistance of the fusible element, 
and that “weak spot” can respond to the rated current 
of that fusible element to generate far more heat per 
unit of length than can a standard “weak spot” of equal 
width and resistivity. 

Othef and further objects and advantages of the present 
invention should become apparent from an examination 
of the drawing and accompanying description. 

In the drawing and accompanying descripition four 
preferred embodiments of the present invention are shown 
and described but it is to be understood that the drawing 
and accompanying description are for the purpose of 
illustration only and do not limit the invention and that 
the invention will be de?ned by the appended claims. 

In the drawing, FIG. 1 is a longitudinal section through 
one preferred embodiment of electric fuse that is made 
in accordance with the principles and teachings of the 
present invention, - 

FIG. 2 is a plan view, on a larger scale, of the central 
portion of the fusible element of the electric fuse shown 
in FIG. 1, 

FIG. 3 is a plan view, on the scale of FIG. 2, of the 
central portion of another fusible element which could 
be used in the electric fuse of FIG. 1, 
FIG. 4 is a plan view, on the scale of FIG. 2, of the 

central portion of yet another fusible element which 
could be used in the electric fuse of FIG. 1, and 

FIG. 5 is a plan view, on the scale of FIG. 2, of the 
central portion of a further fusible element which could 
be used in the electric fuse of FIG. 1. 

Referring to the drawing in detail, the numeral 10 
generally denotes one preferred embodiment of electric 
fuse that is made in accordance with the principles and 
teachings of the present invention. That electric fuse 
has a tubular casing 12 of insulating material; and that 
insulating material can be ?bre, glass, glass melamine, 
ceramic, or any of the other insulating materials cus 
tomarily used in the art of electric fuses. Ferrule-like 
metal terminals 14 and 16 are telescoped over the oppo 
site ends of the casing 12; and masses 18 and 20 of 
solder secure a fusible element 22 to those ferrule-like 
terminals. 

The fusible element 22 preferably is an elongated strip 
of metal; and it has a notch 24 in one edge thereof and 
has a second notch 26 in the opposite edge thereof. The 
notches 24 and 26 are rectangular in con?guration, and 
those notches are displaced axially of the fusible element 
22; but the inner corner of the notch 24 which is de 
noted by the numeral 28 is directly in register with the 
inner corner of the notch 26 which is denoted by the 
numeral 30. The portion 31 of the fusible element 22 
which is located directly between the inner corners 28 
and 30, respectively, of the notches 24 and 26, consti 
tutes the “weak spot” for the fusible element 22. 
The portions of the fusible element 22 which are 

located to the left of the “weak spot” 31 have cross 
sections that are very much greater than the cross-section 
of that “weak spot.” Similarly, the portions of the fusible 
element 22 which are located to the right of the “Weak 
spot” 31 have cross sections that are very much greater 
than the cross section of that “weak spot.” As a result, 
the “weak spot” 31 effectively is a zero length “weak 
spot.” 
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The very much greater cross sections of the portions 
of the fusible element 22 which are located to the left and 
to the right of the “weak spot” 31 make the electrical 
resistances of those portions very much less than the elec 
trical resistance of that “weak spot.” Also, the very much 
larger cross sections of those portions enable those por 
tions to rapidly conduct heat, generated at the “weak 
spot” 31, away from that “weak spot.” All of this is 
important; because it keeps the total resistance of the 
fusible element 22 unusually low, and because it enables 
the “weak spot” 31 to remain relatively cool while the 
electric fuse 10 is carrying its rated current, although the 
effective length of that “weak spot” is effectively zero. The 
zero length “weak spot” 31 is additionally important 
because it will generate less peak recovery voltage when 
it melts than would a corresponding width “weak spot” 
formed by punching two V~shaped notches in register with 
each other or by punching an opening in the center of a 
fusible element. Furthermore, the zero length “weak spot” 
31 will melt out faster on a heavy short circuit than would 
a corresponding width “weak spot” formed by two V 
shaped notches in register with each other or by an open 
ing in the center of a fusible element. As a result, the 
electric fuse 10 will be able to carry its rated current 
inde?nitely, but will be able to respond to potentially 
hurtful overloads to quickly fuse and thereby safely open 
the circuit. 
The axial displacement of the notches 24 and 26 of the 

fusible element 22 is additionally helpful, because it 
permits that fusible element to be formed by a die which 
is less expensive to machine and by a punch which re 
quires less maintenance than do the dies and punches 
used to form conventional “weak spots” in fusible ele 
ments. Thus, where a “weak spot” in a fusible element is 
de?ned by two V-shaped notches that are in the opposite 
edges of a fusible element and that are in register with 
each other, the acute angle die that helps form those 
notches must be machined with an extremely high degree 
of accuracy; whereas the degree of accuracy that is 
commonly used in forming dies is all that is needed to 
form the large angle-—rectangular—-die that will be used 
in forming the notches 24 and 26 of FIGS. 1 and 2. Also, 
where a “weak spot” in a fusible element is de?ned by 
two V-shaped notches that are in the opposite edges of 
a fusible element and that are in register wtih each other, 
the acute angle punch that helps form those notches will 
‘wear far more rapidly, and will thus require for more 
maintenance, than will the large angle-rectangular 
punch that will be used in forming the notches 24 and 
26 of FIGS. 1 and 2. Moreover, because the large angle 
punch that will be used in forming the notches 24 and 26 
of FIGS. 1 and 2 will experience less wear than would an 
acute angle punch used to form two V-shaped notches, 
the width of the “weak spot” 31 will be far less subject to 
variations, on a production line basis of manufacture, than 
would the width of a “weak spot” de?ned by the two 
V-shaped notches. 
The electric fuse 10 of FIG. 1 is shown as having just 

one fusible element 22; and that fusible element is shown 
as having just one “weak spot” 31. However, electric 
fuses made in accordance with the principles and teach 
ings of the present invention can have any desired number 
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of fusible elements; and each of those fusible elements I 
can have any desired number of “weak spots” formed 
along the lengths thereof. In the fusible element 22 of 
FIG. 1, the notch 24 coacts with the notch 26 to form 
just one Zero length “weak spot.” If a further notch 26 
were to be formed and were to have the right-hand edge 
thereof in alignment with the left-hand edge of the notch 
24, the notch 24 would coact with that further notch 26 
and with the illustrated notch 26 to de?ne two axially 
spaced zero length “weak, spots.” 

Referring particularly to FIG. 3, the numeral 32 gen 
erally denotes a fusible element which could be substituted 
for the fusible element 22 in the fuse 10 of FIG. 1. The 
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fusible element 32 has two notches 34 and 36 which are 
displaced axially of that fusible element. Each of those 
notches has the con?guration of a truncated triangle; and 
the inner corner 38 of the notch 34 is in register with 
the inner corner 40 of the notch 36. The portion of the 
fusible element 32 which is located directly between the 
inner corners 38 and 40, respectively, of the notches 34 
and 36 constitutes a zero length “weak spot” 41. The 
portion of the fusible element 32 which is located to the 
left of that “weak spot” has a progressively larger width 
than does that “weak spot”; and the portion of that fusible 
element which is located to the right of that “Weak spot” 
has a progressively larger width does that “weak spot.” 
The widths of the portions which are located to the left 
and to the right of the “weak spot” 41 of the fusible 
element 32 do not increase as sharply as do the widths of 
the portions which are located to the left and to the right 
of the “weak spot” 31 of the fusible element 22. How 
ever, the widths of the portions which are located to the 
left and to the right of the “weak spot” 41 of the fusible 
element 32 increase su??ciently sharply to enable those 
portions of that fusible element to keep the electrical 
resistance of that fusible element low and to enable those 
portions to quickly absorb most of the heat generated at 
that “weak spot”. The fusible element 32 of FIG. 3 will 
possess most of the advantages of the fusible element 22 
of FIG. 1, but it will have a slightly greater electrical 
resistance, and it will operate at a slightly higher tem 
perature. The die and punch used to form the notches 34 
and 36 of FIG. 3 will be a large—obtuse~—angle die and 
a large—obtuse—angle punch; and hence that die and 
punch will be cheaper to machine and will be easier to 
maintain than would be acute angle die and the acute angle 
punch needed to form two V-shaped notches in the 
opposite edges of a fusible element. 

Referriag particularly to FIG. 4, the numeral 42 gen 
erally denotes a fusible element which could be substituted 
for the fusible element 22 in the fuse 10 of FIG. 1. The 
fusible element 42 has two openings 44 and 46 which are 
displaced axially of that fusible element. Each of those 
openings is rectangular in con?guration; and the inner 
corner 48 of the opening 44 is in register with the inner 
corner 50 of the opening 46. The portion of the fusible 
element 42 which is located directly between the inner 
corners 48 and 50, respectively, of the openings 44 and 46 
constitutes a zero length “weak spot” 52. The portion of 
the fusible element 42 which is located to the left of that 
“Weak spot” has a very much greater width than does 
that “weak spot”; and the portion of that fusible element 
which is located to the right of that “Weak spot” has a 
very much greater width than does that “weak spot.” 
The widths of the portions which are located to the left 
and to-the right of the “weak spot” 52 of the fusible ele 
ment 42 increase as sharply as do the Widths of the por 
tions which are located to the left and to the right of the 
“weak spot” 31 of the fusible element 22. Hence, the 
widths of the portions which are located to the left and 
to the right of the “weak spot” 52 of the fusible element 
42 increase su?‘iciently sharply to enable those portions of 
that fusible element to keep the electrical resistance of 
that fusible element low and to enable those portions to 
quickly absorb most of the heat generated at that “weak 
spot.” The fusible element 42 of FIG. 4 will possess most 
of the advantages of the fusible element 22 of FIG. 1, 
but it will have “Weak spots” 54 and 56 in addition to 
the weak spot 52. Those “Weak spots” will effectively be 
in parallel with the “weak spot” 52; and they will cause 
the fusible element 42 to have an electrical resistance 
which is slightly greater than that of the fusible element 
22, and they will cause that fusible element to operate at 
a temperature which is slightly higher than that of the fus 
ible element 22. 

Referring particularly to FIG. 5, the numeral 62 gen 
erally denotes a fusible element which could be substituted 
for the fusible element 22 in the fuse 10 of FIG. 1. The 
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fusible element 62 has two notches 64 and 66 that are in 
register with each other and has an opening 68 that is dis 
placed axially from those notches. Those notches and 
that opening are rectangular in con?guration; and a cor 
ner 72 of that opening is in register with the inner cor 
ner 70 of the notch 64 while a corner 78 of that opening 
is in register with the inner corner 76'of the notch 66. 
The portion of the fusible element 62 which is located 
directly between the corners 70 and 72 constitutes a zero 
length “weak spot” 74; and the portion of that fusible 
element which is located directly between the corners 76 
and 78 constitutes a zero length “weak spot” 80. 
The portion of the fusible element 62 which is located 

to the left of the “ “weak spot” 74 has a very much larger 
width than does that “weak spot”; and the portion of 
that fusible element which is located to the right of that 
“weak spot” has a very much larger width than does that 
“weak spot.” The widths of the portions which are lo 
cated to the left and to the right of the “weak spot” 74 
of the fusible element 62 increase as sharply as do the 
widths of the portions which are located to the left and to 
the right of the “weak spot” 31 of the fusible element 22. 
Hence, the ‘widths of the portions which are located to 
the left and to the right of the “weak spot” 74 of the fus 
ible element 62 increase su?iciently sharply to enable 
those portions of that fusible element to keep the electri 
cal resistance of that fusible element low and to enable 
those portions to quickly absorb most of the heat gen 
erated at that “weak spot.” Similarly, the portion of the 
fusible element 62 which is located to the left of the 
“weak spot” 80 has a very much larger width than does 
that “weak spot”; and the portion of that fusible element 
which is located to the right of that “weak spot” has a 
very much larger width than does that “weak spot.” The 
widths of the portions which are located to the left and 
to the right of the “weak spot” 80 of the fusible element 
62 increase as sharply as do the widths of the portions 
which are located to the left and to the right of the “weak 
spot” 31 of the fusible element 22. Hence, the widths of 
the portions which are located to the left and to the right 
of the “weak spot” 80 of the fusible element 62 increase 
sufficiently sharply to enable those portions of that fusible 
element to keep the electrical resistance of that fusible ele 
ment low and to enable those portions to quickly absorb 
most of the heat generated at that “weak spot.” 
The dies and punches that will be used to form the 

notches and openings 64, 66, 44, 46 and 68 of FIGS. 4 
and 5 will be large angle—rectangular-—dies and punches. 
Hence, those dies and punches will be cheaper to machine 
and will be easier to maintain than would the acute angle 
die and the acute angle punch needed to form two V 
shaped notches in the opposite edges of a fusible element. 
The “Weak spots” 31, 41, 52, 74 and 80 of FIGS. 1—5 

are effectively Zero length “weak spots” and thus are very 
desirable. If fusible elements with slightly higher elec 
trical resistances were acceptable, the notch 26 of FIGS. 
1 and 2 could be shifted to the left or right, the notch 36 
of FIG. 3 could be shifted to the left or right, the notch 
46 of FIG. 4 could be shifted to the left or right, and the 
opening 68 of FIG. 5 could be shifted to the left or right. 
Shifting of any of those open spaces to the left or right 
would increase the length of the “weak spot” formed by 
that open space and the adjacent open space, and would 
thus increase the electrical resistance of that fusible ele 
ment; but, ‘where the shift was limited to a few thou 
sandths of an inch, the resulting “weak spot” would ap 
proximate many of the advantages of an effectively zero 
length “weak spot.” 

Whereas the drawing and accompanying description 
have shown and described four preferred embodiments of 
the present invention it should be apparent to those skilled 
in the art that various changes may be made in the form 
of the invention without affecting the scope thereof. 
What I claim is: 
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_ 1. A fusible element for an electric fuse which has a 
notch in one edge thereof and which has a second notch 
in the opposite edge thereof, the ?rst said notch'having a 
part of the inner end thereof substantially in register with 
a part of the inner end of said second notch to de?ne a 
“weak spot,” said ?rst notch having substantially all of the 
length of said inner end thereof displaced axially in one 
direction from said part of said ?rst notch, said second 
notch having substantially all of the length of said inner 
end thereof displaced axially in the opposite direction 
from said part of said second notch, whereby said “weak 
spot” has a short effective length. 

2. A fusible element as claimed in claim 1 wherein said 
part of said inner end of said ?rst said notch is an inner 
corner of said ?rst said notch, wherein said part of said 
inner end of said second notch is an inner corner of said 
second notch, and wherein said effective length of said 
“weak spot” is substantially zero. 

3. A fusible element as claimed in claim 1 wherein 
said ?rst said notch has the con?guration of a rectangle, 
and wherein said second notch has the con?guration of a 
rectangle. 

4. A fusible element as claimed in claim 1 wherein 
said ?rst said notch has the con?guration of a truncated 
triangle, and wherein said second notch has the con?gura 
tion of a truncated triangle. 

5. A fusible element as claimed in claim 1 wherein said 
inner end of said ?rst said notch is substantially parallel 
to said inner end of said second notch. 

6. A fusible element as claimed in claim 1 wherein the 
angles at the inner corners of said notches are large. 

7. A fusible element as claimed in claim 1 wherein the 
angles at the inner corners of said notches are larger 
than acute angles. 

8. A fusible element for an electric fuse which has a 
reduced-width section and which has a second reduced 
width section, said reduced-width sections being displaced 
axially of said fusible element and coacting with each 
other to de?ne a “weak spot” that has a short effective 
length. 

9. A fusible element as claimed in claim 8 wherein the 
?rst said reduced-width section provides a rnuch smaller 
electrical resistance and a much larger heat-conducting 
capacity per unit of length than said “weak spot” can pro 
vide, and wherein said second reduced-width section pro 
vides a much smaller electrical resistance and a much 
larger heat-conducting capacity per unit of length than 
said “weak spo ” can provide. 

10. A fusible element as claimed in claim 8 wherein the 
?rst said reduced-width section has one edge thereof ad 
jacent the center line of said fusible element and extends 
toward the opposite edge of said fusible element, and 
wherein said second reduced-width section has one edge 
thereof adjacent the center line of said fusible element and 
extends toward the opposite edge of said fusible element. 

11. A fusible element for an electric fuse which has an 
open area therein and which has a second open area 
therein, the ?rst said open area having a part of an edge 
thereof substantially in register with a part of an edge of 
said second open area to de?ne a “weak spot,” the ?rst 
said open area having substantially all of the length of said 
edge thereof displaced axially in one direction from said 
part of said ?rst open area, said second open area having 
substantially all of the length of said edge thereof dis 
placed axially in the opposite direction from said part of 
said second open area, whereby said “weak spot” has a 
short effective length. 

12. A fusible element as claimed in claim 11 wherein 
said ?rst said open area is a notch and said second area is 
an opening. 

13. A fusible element as claimed in claim 11 wherein 
said ?rst said open area is an opening and said second 
area is an opening. 

14. A fusible element as claimed in claim 11 wherein 
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