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57 ABSTRACT 

This current limiting fuse employs auxiliary spark gaps 
adjacent fusion points of at least one main fuse ele 
ment for the purpose of reliably melting additional se 
ries arc gaps in that main fuse element when the fuse 
is subjected to a low magnitude overload current. 

.. 6 Claims, 2 Drawing Figures 
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3,813,627 
CURRENT LIMITING FUSE HAVING IMPROVED 
LOW CURRENT INTERRUPTING CAPABILITY 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to electrical fuses and more 

particularly to improved current limiting fuses. 
2. Description of Prior Art 
A current limiting fuse is employed as a part of a high 

voltage electrical distribution system to limit the flow 
of current under a fault condition to a magnitude sub 
stantially less than the current available for conduction 
under a short-circuit condition. Such performance is 
attained as a result of the construction of the current 
limiting fuse. A current limiting fuse typically com 
prises one or more main fuse elements, each having a 
plurality of fusion points distributed along its length. 
Each main fuse element is longitudinally intercon 
nected between electrical terminals and supported on 
a core of high-temperature-resistant ceramic material. 
A mass of inert granular arc quenching material sur 
rounds each main fuse element and the core. The cur 
rent limiting fuse is serially connected in a portion of 
the electrical distribution system, and the current flow 
ing in that portion of the distribution system is con 
ducted by the main fuse elements. In operation, when 
a fault occurs and the current increases, the fusion 
points, being points of higher resistance in the main 
fuse element, melt due to the increased temperature at 
the fusion points. The melted fusion points create a se 
ries of arc gaps in the main fuse element, and the high 
voltage of the distribution system causes electrical arcs 
to bridge these arc gaps. The arc gaps are electrically 
in series in the current path, and the voltage drop orpo 
tential across each of them, reduces or limits the 
amount of fault current conducted by the current limit 
ing fuse to a magnitude substantially less than the cur 
rent available under short-circuit conditions. 
The objective of a current limiting fuse is not only to 

create as many serially connected arc gaps as possible 
to initially limit the magnitude of current conducted as 
a result of a short circuit on the system, but further to 
extinguish the arcs as rapidly as possible to terminate 
further conduction of current. The inert granular arc 
quenching material helps achieve this result by provid 
ing a medium for the metal vapors of the melting main 
fuse element to be received and condensed, thereby re 
moving energy from the arc. However, the high tem 
perature of the arc at the arc gaps causes the inert arc 
quenching material to melt and form a material sur 
rounding the arc gap called a fulgurite. The fulgurite is 
a semiconductor of current when hot but an insulator 
when cool. Thus, the fulgurite must be cooled as rap 
idly as possible to terminate the flow of current and ex 
tinguish the arc. Rapid cooling of the fulgurite during 
high fault current operation can be achieved by reduc 
ing the amount of arc energy at each arc gap, by creat 
ing a large number of serially connected arc gaps. 
Under high magnitude fault current conditions, the 

operation of the current limiting fuse is precise and 
consistent. The fault current causes each of the longitu 
dinally displaced fusion points to substantially instanta 
neously melt, creating a large number of serially con 
nected arc gaps in the current path, to limit the current 
as described above. However, under low magnitude 
overload current conditions, as for example, a current 
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2 
slightly greater than the normal maximum current mag 
nitude, additional features must be incorporated in the 
current limiting fuse to insure reliable low current in 
terrupting ability. 
A conventional feature for improving the low current 

interrupting capability of a current limiting fuse is that 
of employing a body of low-melting-temperature alloy 
in intimate contact with each main fuse element in its 
middle section. Under the influence of low magnitude 
overload current and before the fusion points melt the 
body of low-melting-temperature alloy melts and amal 
gamates with the main fuse element. This amalgam 
ation is a spot of high resistance which causes an initial 
arc gap and a resulting semiconductive fulgurite. As the 
main fuse element begins to burn back from the initial 
arc gap, the heat energy present maintains the fulgurite 
in a conductive state to sustain the arc. If the arc and 
the fulgurite are not cooled, the arc and the semicon 
ductive fulgurite will continue to lengthen along the 
total length of the main fuse element until a conductive 
path of fulgurite exists between the electrical terminals. 
Should this condition occur, the current limiting fuse 
will become a conductor having no ability to provide 
the desired function of a fuse which is to terminate the 
flow of current. 
Means devised to avoid this problem and improve the 

ability of the current limiting fuse to function reliably 
when required to limit and terminate the flow of low 
magnitude overload current are described in U.S. Pat. 
No. 3,243,552 issued to Harvey W. Mikulecky. In this 
patent the current limiting fuse employs auxiliary arc 
gaps to create additional series arcs in the main fuse el 
ement after the initial arc gap at the body of 
low-melting-temperature alloy had been created. The 
additional arc gaps have the effect of increasing the fus 
ible element burn-back rate resulting in a more rapid 
arc voltage development and thereby reliably terminat 
ing the flow of current. 
The additional series arc gaps provided in the afore 

mentioned patent are the result of auxiliary arc gaps 
spaced from the main fuse element at points intermedi 
ate the body of low-melting-temperature alloy and the 
electrical terminals. The auxiliary arc gaps are inter 
connected by an auxiliary fuse element whose melting 
characteristic is coordinated with the melting charac 
teristic of the main fuse element. The auxiliary arc gaps 
interconnected by the auxiliary fuse element form an 
electrical circuit which is electrically in parallel with 
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the initial arc gap created by the body of low-melting 
temperature alloy. In operation, a low magnitude over 
load current causes the body of low-melting 
temperature alloy to melt and form an initial arc gap. 
The main fuse element begins to burn back and the 
voltage across the initial arc gap increases in magnitude 
and causes the auxiliary arc gaps to arc over. The arcs 
at the auxiliary arc gaps begin to melt the main fuse ele 
ment in two additional positions. The coordinated 
melting ratios of the main and auxiliary fuse elements 
should insure that the auxiliary arc gaps will conduct 
current long enough to melt completely through the 
main fuse element at the two additional points, thereby 
forming two additional arc gaps or a total of three arc 
gaps electrically connected in series. After the two ad 
ditional arc gaps have been formed in the main fuse ele 
ment, the auxiliary fuse element melts in a number of 
spots to limit the current flowing through it. In this con 
dition the main and auxiliary fuse elements theoreti 



3 
cally both have a sufficient number of series arc gaps 
to extinguish the arcs at all the arc gaps and cool them 
to terminate current conduction. 

It has been determined that the above-described ar 
rangement of auxiliary arc gaps frequently fails to melt 
the main fuse element and create the additional series 
arc gaps. This is a result of the auxiliary fuse element 
melting and interrupting before the auxiliary arc gaps 
have conducted current long enough to melt the main 
fuse element and create the additional series arc gaps. 
When the additional series arc gaps are not created, the 
initial arc gap created by the body of low-melting 
temperature alloy resumes arcing and melting the main 
fuse element while being sustained by the semiconduc 
tive fulgurite until the total length of the main fuse ele 
ment has been melted, resulting in the previously de 
scribed detrimental effects. 
A current limiting fuse constructed according to the 

present invention avoids this problem. It provides reli 
able, low current, interrupting capability by insuring 
that the auxiliary arc gaps consistently melt the main 
fuse element to produce additional series arc under a 
low magnitude overload current condition. This im 
proved low current interrupting capability is achieved 
by locating auxiliary arc gaps at points adjacent fusion 
points of the main fuse element and controlling the gap 
spacing to assure low sparkover voltage. The reduced 
cross-sectional area of the fusion points and the loca 
tion and controlled gap spacing of the auxiliary arc 
gaps adjacent these points insure that the auxiliary fuse 
element will conduct current long enough to com 
pletely melt the main fuse element at the auxiliary arc 
gaps. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a current 
limiting fuse having an improved low magnitude over 
load current interrupting capability. 

It is another object of this invention to provide a cur 
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rent limiting fuse that reliably produces a plurality of 40 
current limiting arc gaps in the main fuse element when 
the current limiting fuse is subjected to low magnitude 
overload currents. 

It is a further object of this invention to provide a cur 
rent limiting fuse having a current interrupting capabil 
ity under low magnitude overload currents which is just 
as reliable as its current interrupting capability under 
high magnitude fault currents. 
To achieve these and other objects, a current limiting 

fuse embodying the invention and having improved low 
current interrupting capability employs means for pro 
viding auxiliary arc gaps adjacent fusion points of at 
least one or a primary main fuse element. The primary 
main fuse element is supported on a core of insulating 
material within a hollow insulating housing, and the pri 
mary main fuse element is electrically interconnected 
longitudinally between electrical terminals attached to 
the ends of the insulating housing. A plurality of fusion 
points are distributed along the length of the primary 
main fuse element, and a body of low-melting 
temperature alloy is in intimate contact with the pri 
mary main fuse element at a point separated from the 
electrical terminals by a first and a second group of fu 
sion points, The first group comprises the fusion points 
longitudinally distributed along the primary main fuse 
element between one electrical terminal and the body 
of low-melting-temperature alloy, and the second 
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4 
group comprises the fusion points longitudinally dis 
tributed along the remainder of the primary main fuse 
element between the other electrical terminal and the 
body of the low-melting-temperature alloy. Means for 
providing a first auxiliary arc gap adjacent a fusion 
point of the first group and means for providing a sec 
ond auxiliary arc gap adjacent a fusion point of the sec 
ond group are electrically interconnected by an auxili 
ary fuse element. An inert granular arc quenching ma 
terial surrounds all of the elements within the hollow 
insulating housing. During low magnitude overload 
current interruption, the means for providing the auxil 
iary arc gaps adjacent the fusion points of the first and 
second groups insures that the primary main fuse ele 
ment will completely melt through to establish at least 
two additional series arc gaps between the electrical 
terminals after the body of low-melting-temperature 
alloy has produced the initial arc gap, Complete and 
reliable melting of the primary main fuse element is 
achieved as a result of the concise location and adjust 
ment of the means for providing the first and second 
auxiliary spark gaps adjacent the fusion points of the 
first and second groups, respectively, of the primary 
main fuse element. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A more complete understanding of the invention may 

be had by referring to the accompanying detailed de 
scription of the invention and drawings in which: 
FIG. 1 is a sectional side view of a current limiting 

fuse embodying the present invention; 
FIG. 2 is a cross-sectional view taken on line 2-2 of 

FIG. 1; 
FIG. 3 is a longitudinal view of a main fuse element 

comprising a part of the invention; 
FIG. 4a and 4b are views of preferred forms of arcing 

clips forming a portion of the invention illustrated in 
FIG. 1; 
FIG. 5 is a partial view illustrating the arcing clip of 

FIG. 4a or 4b as it may be employed in the invention; 
and 
FIGS. 6a through 6fare illustrative schematic repre 

sentations of the operation of the current limiting fuse 
of the present invention, illustrating its improved inter 
rupting capability under low magnitude overload cur 
rents. 

DETAILED DESCRIPTION OF THE INVENTION 

One embodiment of the invention, a current limiting 
fuse having improved low current interrupting capabil 
ity, is generally illustrated in FIG. 1. The current limit 
ing fuse comprises a hollow insulating housing 10 hav 
ing two ends to which are attached electrical terminals 
12 and 14 through which current from the electrical 
distribution system passes. The hollow insulating hous 
ing 10 may be constructed of ceramic material, pyrex 
glass, or a composite of glass fibers mixed with epoxy 
resin, and it encloses the elements of the current limit 
ing fuse within its interior. A spider or core 16 extends 
axially between the electrical terminals 12 and 14 
within the housing 10. The core may be constructed of 
inert ceramic material such as steatite, but it is prefera 
bly of an electrical insulating material adapted to 
evolve gas in the presence of an arc, for example ather 
mosetting composition including a filler having water 
of hydration which is emitted when the core is heated. 
The core is generally of a star-shaped or cruciform 
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cross-section (as best seen in FIG. 2), and has a plural 
ity of longitudinally extending and radially protruding 
ribs 18. Each of the ribs 18 includes depressions 20 for 
defining a number of shoulders 22. The arrangement of 
the shoulders generally form ahelical path between the 5 
electrical terminals, and at least one or a primary main 
fuse element 24 is wound or supported on the shoulders 
22 in a generally helical path to electrically intercon 
nect the terminals 12 and 14. The current requirements 
of current limiting fuses may require that more than 
one main fuse element be employed, but, at minimum, 
the primary main fuse element 24 must always be em 
ployed. FIG. 1 illustrates two main fuse elements, the 
primary main fuse element 24 and one secondary main 
fuse element 26. Each secondary main fuse element is 
electrically connected in parallel with the primary main 
fuse element 24 between the electrical terminals 12 
and 14, and is also mechanically supported by the 
shoulders 22 in a generally helical path parallel to the 
helical path of the primary main fuse element 24. An 
inert granular arc quenching material 28, for example 
quartz sand, is packed within the housing 10 and sur 
rounds all of the elements. 
The primary main fuse element 24 and each secon 

dary main fuse element 26 are substantially the same 
and constructed, for example, of silver. One such main 
fuse element is shown in longitudinal form in FIG. 3. 
Referring to FIG.3, each main fuse element has a plu 
rality of fusion points 30 distributed along its length 
from one end to the other. The fusion points are points 
of decreased cross-sectional area which may result, for 
example, from forming holes or apertures in the main 
fuse element. The decreased cross-sectional area of the 
fusion points exhibit higher resistance to the flow of 
current than the full cross section of the main fuse ele-3 
ment. A high magnitude fault current causes the main 
fuse element to melt at the fusion points and a series of 
arc gaps are established. The voltage drops across the 
arc gaps opposes the voltage of the electrical distribu 
tion system to limit the current conducted by the cur 
rent limiting fuse. The main fuse element also includes 
a body 32 of low-melting-temperature alloy, for exam 
ple lead-tin solder, in intimate contact with the main 
fuse element at a point intermediate the ends of the 
main fuse element. Because the main fuse element is 
electrically interconnected longitudinally between the 
electrical terminals, the body 32 of the low-melting 
temperature alloy is separated from one terminal by a 
first group 34 of fusion points and is separated from the 
other electrical terminal by a second group 36 of fusion 
points. The first and second groups 34 and 36, respec 
tively, each include at least one fusion point, thereby 
insuring that at least one fusion point separates the 
body of low-melting-temperature allow from each elec 
trical terminal. Under a low magnitude overload cur 
rent insufficient to melt the fusion points, the body of 
low-melting-temperature alloy melts and forms an 
amalgamation with the main fuse element. This amal 
gamation has a resistance much higher than the resis 
tance of the fusion points 30 and will melt the main fuse 
element at the point of amalgamation to create an ini 
tial arc gap. 
The elements providing auxiliary arc gaps adjacent 

fusion points, which achieve the improved low magni 
tude overload current interrupting capability, will now 
be described in conjunction with FIG. 1. Attached to 
the core 16 in a position intermediate the axially ex 
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6 
tending and radially protruding ribs 18 are means 38' 
for providing a first auxiliary arc gap adjacent a fusion 
point of the first group 34 and means 38' for providing 
a second auxiliary spark gap adjacent a fusion point of 
the second group 36. Means 38' and 38' are rigidly at 
tached to the core by cement or are mechanically at 
tached. An auxiliary fuse element 40 electrically inter 
connects the means 38' and 38' and is tightly wound 
and supported in a helical path in the depressions 20 of 
the ribs 18. The melting characteristics of the auxiliary 
fuse element are coordinated with the melting charac 
teristics of the main fuse element, and in many applica 
tions the auxiliary fuse element 40 may comprise a plu 
rality of fuse wires electrically connected in parallel be 
tween the means 38' and 38'. Generally, the ratio of 
the one hundred second melting current of the main 
fuse element will be a number of times greater than the 
one hundred second melting current of the auxiliary 
fuse element. 
Means 38' and 38' may comprise, for example, an 

arcing clip 38, such as those illustrated in FIGS. 4a and 
4b. Each arcing clip 38 comprises a base portion 42 for 
attaching the arcing clip to the core 16 and an elec 
trode portion 44 electrically connected to the base por 
tion 42. The base portion may include tabs 42" as 
shown in FIG. 4a for centering or positioning the arcing 
clip in depressions which have been formed in the core. 

The electrode portion 44 may include extensions 44a 
and 44b, as illustrated in FIG. 4b, which may be bent 
and adjusted to align the electrode portion in a precise 
position to secure maximum performance. As best seen 
in FIG. 2, the electrode portion 44 extends upward 
from the core 16 a distance less than than needed to 
touch the main fuse element 24, and the resulting spac 
ing between the main fuse element, and the electrode 
portion of the arcing clip 38 forms the auxiliary arc 
gap. This spacing is referenced by dimension 46, and 
this spacing is adjustable due to the bendable construc 
tion of the electrode portion 44 and the extensions 44a 
and 44b. 
Referring now to FIG. 5, the extensions 44a and 44b 

also insure that the electrode portion of the arcing clip 
can readily be adjusted to produce the auxiliary arc gap 
at a point adjacent a fusion point in the main fuse ele 
ment. Thus, the electrode extensions 44a and 44b of 
the arcing clip 38 are readily adjustable both in position 
relative to the fusion points and in spacing from the 
main fuse elements. 
As previously discussed, any number of main fuse el 

ements may be connected in parallel depending upon 
the current requirements of a particular current limit 
ing fuse. However, when more than one main fuse ele 
ment is employed, it has been determined that provid 
ing auxiliary arc gaps adjacent fusion points in two of 
the parallel-connected main fuse elements is sufficient 
to achieve improved low current interrupting capabil 
ity. This is because any remaining main fuse elements 
will melt more rapidly after the two main fuse elements 
having the adjacent auxiliary arc gaps have melted. For 
example, in FIG. 5 one primary main fuse element 24 
and three secondary main fuse elements 26 are shown, 
but the auxiliary arc gaps are provided adjacent only 
two main fuse elements. The extensions 44a and 44b 
have been adjusted to align the auxiliary arc gaps adja 
cent fusion points in the primary fuse element 24 and 
the outermost secondary main fuse element 26. Al 
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though improved performance will result when auxili 
ary arc gaps are adjacent the fusion points of two of a 
plurality of main fuse elements connected in parallel, 
it is conceivable that any number of extensions on the 
arcing clip could be employed to provide auxiliary arc 
gaps adjacent fusion points of any number of parallel 
connected main fuse elements. 
The foregoing description has related primarily to the 

construction and physical arrangement of elements 
within the current limiting fuse having improved low 
current interrupting capability. The following descrip 
tion taken in conjunction with FIGS. 6a through 6f will 
relate to the operation in providing improved low mag 
nitude overload current interrupting capability. It 
should be understood that FIGS. 6a through 6f are 
merely schematic representations used to clearly de 
scribe the operation of the invention. 

In FIG. 6a means 38' for providing a first auxiliary 
arc gap 60 adjacent a fusion point 30' of the first group 
34 is shown. Similarly, means 38' for providing a sec 
ond auxiliary arc gap 62 adjacent a fusion point 30' of 
the second group 36 is illustrated. Means 38' and 38' 
are interconnected by the auxiliary fuse element 40. 
Under the influence of a low magnitude overload cur 
rent, the body 32 of low-melting-temperature alloys 
melts, amalgamates, and causes the main fuse element 
to melt at the point of amalgamation, resulting in the 
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establishment of an arc at an initial arc gap 64. The 
heat energy at the initial arc increases the length of the 
gap 64, while at the same time causing the inert body 
of granular arc quenching material to turn to fulgurite, 
as previously described. The increased length of the ini 
tial arc gap 64 causes the voltage to increase across it 
to a magnitude sufficient to cause the first and second 
auxiliary arc gaps 60 and 62 to arc over, as shown in 
FIG. 6b. This results because the voltage necessary to 
bridge the first and second auxiliary arc gaps is less 
than the voltage necessary to bridge the initial arc gap 
64. By arcing over, the first and second auxiliary arc 
gaps extinguish the arc at the initial arc gaps 64, and 
the fulgurite surrounding the arc gap 64 begins to cool. 
The heat associated with the arc energy at the first and 
second auxiliary arc gaps melts the main fuse element 
at the first and second auxiliary arc gaps as shown in 
FIG. 6c to form two arc gaps 66 and 68 in the main fuse 
element in addition to the initial arc gap 64. Because 
the first and second auxiliary arc gaps are located adja 
cent the fusion points 30' and 30', this adjacent align 
ment insures that the main fuse element will reliably 
melt to produce the additional arc gaps 66 and 68. 
Referring now to FIGS. 6d, the arcs at the first and 

second auxiliary arc gaps 60 and 62 continue conduct 
ing current until the auxiliary fuse element 40 melts in 
a number of spots, a few of these melting spots being 
illustrated at 70. Arcs are established in these melting 
spots, and the voltage across each of these arcs limits 
the flow of current through the first and second auxili 
ary arc gaps and the auxiliary fuse element. The arcs in 
the auxiliary fuse element continue to lengthen until 
they can no longer sustain a flow of current, at which 
time the flow of current through the auxiliary fuse ele 
ment is terminated. At this time the initial arc gap 64 
and gaps 66 and 68 reignite and resume arcing. The 
arcing and element burn-back is now taking place at 
three points which produces an elongation of the total 
arcing gap at three times the rate which existed when 
only one arc was at gap 64. This condition is illustrated 
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8 
in FIG. 6e. This rapid increase in arc length results in 
a total arc voltage high enough to extinguish the arc 
current as shown in FIG. 6f, and the flow of current 
through the current limiting fuse has been terminated. 

The improved low current interrupting capability 
previously described results from aligning the means 
38' and 38' adjacent fusion points of the main fuse ele 
ment. This alignment and gap spacing insures that the 
main fuse element will always reliably and rapidly melt 
to create the additional arc gaps 66 and 68. 

If the means 38' and 38' are not positioned adjacent 
fusion points, as is the case with prior art current limit 
ing fuses, the additional arc gaps 66 and 68 are not al 
ways created because the auxiliary fuse elements 40 
melts and terminates the flow of current through it be 
fore additional arc gaps have been formed in the main 
fusion element. If the additional arc gaps are not com 
pletely formed, the initial arc gap 64 may resume arc 
ing while the fulgurite surrounding the initial arc gap 64 
remains a semiconductor. If this occurs the main fuse 
element will continue to burn-back at one point in its 
length which could result in a failure of the current 
limiting fuse to interrupt the low fault current. By locat 
ing the auxiliary arc gaps adjacent fusion points as just 
described, the current limiting fuse has a reliable and 
improved low current interrupting capability that elimi 
nates the danger of damage to the electrical system. 
Although one embodiment of the current limiting 

fuse having improved low current interrupting capabil 
ity has been shown and described, those skilled in the 
art will preceive changes and modifications without de 
parting from the invention. Therefore, it is intended by 
the appended claims to cover all such changes and 
modifications as fall within the true spirit and scope of 
the invention. 
What is claimed as new and desired to be secured by 

Letters Patent of the United States is: 
1. A current limiting fuse comprising: 
a, a hollow insulating housing having two ends; 
b. electrical terminals attached to the ends of said 
housing; 

c. a core of insulating material within and extending 
axially through said housing; 

d. a primary main fuse element having a plurality of 
fusion points, said primary main fuse element hav 
ing a length and being electrically interconnected 
longitudinally between said electrical terminals, 
the fusion points being distributed along the length 
of said primary main fuse element, said primary 
main fuse element being supported on said core, 
a body of low-melting-temperature alloy in inti 
mate contact with said primary main fuse ele 
ment, the body of low-melting-temperature alloy 
being separated from one electrical terminal by 
a first group of fusion points and being separated 
from the other electrical terminal by a second 
group of fusion points, the first and second 
groups each including at least one fusion point, 

e, means within said housing for providing a first aux 
iliary arc gap adjacent a fusion point of the first 
group; 

f, means within said housing for providing a second 
auxiliary arc gap adjacent a fusion point of the sec 
ond group; 
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g, an auxiliary fuse element electrically interconnect 
ing said means for providing first and second auxili 
ary arc gaps, said auxiliary fuse element being 
within said housing; and 

h. an inert granular arc quenching material within 5 
said housing and surrounding the elements within 
said housing. 

2. The current limiting fuse as recited in claim 1 
wherein said means for providing first and second aux 
iliary arc gaps each comprise an arcing clip having a 
base portion for attaching said arcing clip to said core 
and an electrode portion electrically connected to the 
base portion. 
3. The current limiting fuse as recited in claim 2 

wherein each electrode portion is adjustable both in 
position relative to the fusion point adjacent each auxil 
iary arc gap and in spacing from said primary main fuse 
element. 

4. The current limiting fuse as recited in claim 1 fur 
ther including: 

at least one secondary main fuse element electrically 
connected in parallel with said primary main fuse 
element, each secondary main fuse element having 
substantially the same construction as said primary 
main fuse element; and wherein: 

said means for providing a first auxiliary arc gap adja 
cent a fusion point of the first group of said primary 
main fuse element further provides a first auxiliary 
arc gap adjacent a fusion point of the first group of 
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10 
at least one secondary main fuse element; and 

said means for providing a second auxiliary arc gap 
adjacent a fusion point of the second group of said 
primary main fuse element further provides a sec 
ond auxiliary arc gap adjacent a fusion point of the 
second group of each secondary main fuse element 
also having a first auxiliary arc gap adjacent a fu 
sion point of its first group. 

5. The current limiting fuse as recited in claim 4 
wherein said means for providing first and second aux 
iliary arc gaps adjacent fusion points of said primary 
and secondary main fuse elements each comprise an 
arcing clip having a base portion for attaching said arc 
ing clip to said core and an electrode portion electri 
cally connected to the base portion. 

6. The current limiting fuse as recited in claim 5 
wherein: . 

first and second auxiliary arc gaps are provided adja 
cent fusion points of one secondary main fuse ele 
ment, and 

the electrodeportion of each said arcing clip includes 
two extensions, one extension being adjustable 
both in position relative to the fusion point of said 
primary main fuse element and in spacing from said 
primary main fuse element, and the other extension 
being adjustable both in position relative to the fu 
sion point of said secondary main fuse element and 
in spacing from said secondary main fuse element. 
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