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1. 
My invention relates to electric circuit inter 

rupting devices, in general, and more particular 
ly to interrupters capable of automatically inter 
rupting an electric circuit in response to the 
passage therethrough of currents above a prede 
termined value. 
Although I will hereinafter disclose my inven 

tion as embodied in a high Woltage fuse Wherein 
it has particular novel cooperation and utility, it 
should be understood my invention is also appli 
cable to other types of circuit interrupters and 
apparatuS. 
One difficulty with prior high Voltage fuses, 

particularly fuses of low current rating, has been 
their inability to withstand current Surges with 
out operating to open the circuit. Current Surges 
so called, which may be caused by lightning 
strokes or switching operations, are characterized 
by a rapid rise in current accompanied by a cor 
responding voltage rise, and are normally shunted 
to ground by so-called lightning arrester devices 
which essentially comprise one or more gaps to 
ground calibrated so as to flash over at predeter 
mined voltages. Accordingly, it is desirable that 
fuses and other overload protective devices do 
not operate on such surges, so that when the Surge 
has been dissipated to ground, the circuit Will be 
uninterrupted. Fuses and other overload protec 
tive devices are intended to protect a circuit 
against rises in current due to overloads or short 
circuits, Such increases in current value are sus 
tained and usually accompanied by a drop in 
Voltage. 

Accordingly, it is an object of my invention to 
provide an improved type of overload protective 
device which will not operate on Surges. 
Another object of my invention is to provide a 

novel type of high voltage fuse which will not be 
operated by Surges. 
Another object of my invention is to provide a 

high voltage fuse having means to by-pass Surge 
currents around the fusible portion thereof. 

High voltage fuses usually embody a fuse hold 
er Gr tube having a pair of terminals. and a re 
placeable fuse link assembly within the fuse tube 
connected between the terminals. 
Another object of my invention is to provide a 

fuse link unit designed for mounting in a stand 
ard fuse holder, which link is constructed so as to 
be capable of withstanding line Surges. 
Another object of my invention is to provide a 

novel arrangement of protective devices for Serv 
ing high Voltage electric circuits or apparatus. 
These and other objects of my invention Will 

become more apparent upon consideration of the 
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following specification of one embodiment thereof 
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taken in connection with the attached drawing, 
in Which: 

Figure 1 is a longitudinal sectional view 
through a fuse cartridge embodying my invention 
with a fuse link unit in the cartridge being shown 
in elevation; 

Fig. 2 is an enlarged longitudinal Sectional view 
through the fuse link unit shown in Fig. 1; 

Fig. 3 is a schematic view illustrating the cir 
cuit through my novel fuse; and 

Fig. 4 is a diagram illustrating one Way of using 
a fuse constructed in accordance With my inven 
tion in the protection of an electric circuit or 
apparatus served thereby. 
Woltage and current Surges due to lightning 

Striking a transmission line, or due to SWitching 
cperations are characterized by extremely rapid 
rises in voltage and current values for an ex 
tremely small period of time. The voltage rise 
may be of the order of from 10 to 50 kilovolts per 
micro-second With a corresponding current rise, 
Circuits are protected from such overvoltages by 
So-called lightning arresters designed to auto 
matically shunt Voltages above a predetermined 
value to ground. The current accompanying 
these Surges, while it may be of a relatively high 
Value, exists for such a small period of time that, 
in general, no harm is done to the circuit or ap 
paratus served thereby. Consequently, it is de 
sirable that service be uninterrupted following 
the occurrence of a Surge and that none of the 
fuses blow. With fuses rated above 25 amperes, 
relatively little difficulty has been experienced by 
their blowing on surge currents. However, with 
fuses rated 25 amperes and under, outages fre 
quently occur upon the occurrence of Surge cur 
rentS. and it is with respect to fuses of these rat 
ings that my invention is directed, most particu 
larly, though there are cases where it might be 
applicable to fuses of higher rating. 

In general, my invention contemplates a fuse 
having a normally non-conductive shunt circuit 
around the fuse element, which is rendered con 
ductive automatically in response to the passage 
of surge currents through the device to by-pass 
these currents around the fase element and 
thereby leave the element intact after the surge is 
dissipated. 

Referring to Fig. 1 of the drawing, I have 
shown a fuse generally indicated by the number 
which includes an outer insulating fuse tube 

2 which may be made of any desired insulating 
material, such, for example, as fiber, porcelain, 
Synthetic resin or the like, but a material such 
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as fiber which gives off gas when acted upon 
by the arc is preferable for at least the inner 
surface of the tube. An upper fuse terminal fer 
rule 4 is threadedly engaged with the upper end 
of the fuse tube 2 and a lower ferrule sleeve or 
collar 6 is suitably secured adjacent to the lower 
end of the fuse tube 2. A fuse link unit 8 is 
supported within the tube 2, with the terminal 
head a thereof seated on the outer end of the 
terminal ferrule 4 and secured to the ferrule 4 
by an end cap 2 threadedly engaged with the 
ferrule 5. The fuse link unit has a lower ter 
minal. A from which extends a flexible conduc 
tor tail 6 outwardly of the lower end of the 
fuse tube 2 to be secured to the terminal sleeve 
6 as by the thumb screw 8. 
The Structure of the fuse link unit 8 is more 

particularly shown in Fig. 2 wherein I have shown 
the link as including an insulating tube 20, which 
is frictionally maintained in position on an upper 
terminal strap 24 which is fixed to the terminal 
head E, by an insulating spacing bushing 22. 
The tube 2 and bushing 22 may be of any de 
sired insulating material, preferably of fiber, or 
some other insulating material which is frangible 
in response to blowing of the fuse link on rela 
tively high currents on the Order of short-cir 
cuit currents. The upper terminal strap 24 is 
provided with an inner aperture 28, through 
which extends a conductor 26 to be secured to 
the terminal strap in any desired manner, such, 
for example, as by soldering or the like. The 
conductor 2S is wound about a small insulating 
tube 32 of fiber or the like, in a plurality of 
turns 3 to form an inductance for a purpose to 
be hereinafter referred to. The conductor 26 is 
suitably insulated by an enameled or cotton cov 
ering to insulate the turns 30. An iron core 34 
which may comprise a short length of iron wire 
or the like, is preferably provided within the 
insulating tube 32. The lower end of the con 
ductor 26 extends from the bottom coil of the 
inductance and is secured to a short length of 
fusible wire 36 which may be of any desired fusi 
ble material, such, for example, as a lead alloy 
or silver. The fuse Wire 36 is secured to the 
conductor 26, for example, as by soldering or 
the like, and in a like manner is secured to the 
lower terminal strap 4 of the fuse link unit. A 
relatively high resistance strain wire 38 having 
a higher tensile strength than the fuse wire 36 
is connected in parallel with wire 36, between the 
lower end of the conductor 26 and the fuse link 
terminal strap 4, to relieve the strain on the 
fuse wire 36. The strain wire 38 extends through 
an aperture 0 in the fuse link terminal strap 
4, to be secured thereto as by soldering or the 

like. For the purpose of relieving the strain. On 
the coils 30 of the conductor 26, an insulating 
Strain member 42 connects the portions of the 
conductor 26 extending from the end coils 30 
of the inductance. The strain element 42 is pref 
erably of some insulating material such, for ex 
ample, as cotton cord or preferably, and as shown, 
may comprise a fiber strip apertured at its ends 
to receive portions of the conductor 26. 
A tubular electrode 44 of suitable conducting 

material, such as brass, copper, or the like, is 
telescoped over the fuse link insulating tube 28 
and has one end thereof secured to the terminal 
head of the fuse link in any desired manner, 
for example, as by soldering. A second tubular 
electrode 46 provided with a closed end 48 Suit 
ably apertured for the reception of the lower 
fuse link terminal strap 4, is provided over the 
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4. 
lower end of the fuse link insulating tube 20 
and has its closed end 48 secured to the fuse ter 
minal strap 4, for example, as by Soldering or 
the like. A coil compression spring 50 has one 
end seated against the closed bottom of the elec 
trode 46 and the other end bearing against the 
lower end of the fuse link insulating tube 29 to 
normally urge the lower fuse link terminal 4 
and electrode 46 outwardly with respect to the 
fuse tube 2). 

In assembling the fuse link shown in Fig. 2, 
the upper terminal strap 24 may be first assem 
bled to the conductor 26, inductance, fusible Wire 
36, and lower terminal strap 4 with its connected 
tail portion f6. Then, the bushing 22 and in 
sulating tube 2 maybe slipped over the tail por 
tion 6 to the position shown in Fig. 2, after 
which, or prior to which, the upper electrode 44 
Inay be Secured to the terminal head ). Subse 
quently, the lower electrode 46 with spring 50 
Seated therein, may be slipped over the tail por 
tion 6 of the fuse link and moved to the posi 
tion shown in Fig. 2, while stressing coil spring 
58, Whereupon the lower terminal strap 4 may 
be soldered to the closed end 48 of the elec 
tro de 46. 

It will be noted that the connections compris 
ing the conductor 26, strain elements 42 and 38, 
and fusible wire 36, between the terminal straps 
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24 and f4 of the fuse link, determine the separa 
tion of the electrodes 44 and 46 under the influ 
ence of the coil compression spring 5). The gap 
between the electrodes 44 and 46 should be made 
as Small as possible, and is preferably on the 
Order of 4'', but a gap as small as '' has been 
found to be entirely practical. 

In Operation the fuse described above operates 
On normal continuing overloads and short cir 
Cuits in the same manner as a conventional fuse. 
In other words, upon the occurrence of such 
Overloads, the fuse wire 36 melts, and almost im 
mediately thereafter the strain wire 38 is also 
melted, whereupon the coil compression spring 59 
Operates to move the lower fuse link terminal 
Strap 4 and the electrode 46 associated there 
With outwardly with respect to the fuse tube 29, 
to thereby elongate and extinguish the arc 
formed. In the event the fuse blows on extreme. 
ly heavy currents such as short-circuit currents, 
the insulating fuse tube 2 is designed to burst 
to permit eXpanSiOn, of the gases into the rela 
tively larger chamber formed by the fuse tube 
2 in the same manner described and claimed in 
the patent to J. Sandin No. 1,944,762, issued Jan 

5 uary 23, 1954, to the assignee of this application. 
Obviously, movement of the lower tubular elec 
trode 46 outWardly with respect to the insulat 
ing fuse link tube 20 will permit the tube to burst 
in the event pressure within the tube exceeds a 
predetermined value. 
Now upon the occurrence of Surge currents in 

the line to which the fuse is connected, the rapid 
change in current value Will cause a correspond 
ing increase in voltage across the inductance coils 
39, and cause a flashover of the gap between the 
tubular electrodes 44 and 46. This is due to the 
fact that the Voltage across the inductance in 
creases directly with respect to the rate of change 
of current and, consequently, with the extremely 
rapid rate of change occurring under Surge Con 
ditions, it can be seen that the voltage across the 
inductance will correspondingly increase to at 
least a high enough value to fiashover the gap 
between the electrodes 44 and 46. The induct 
ance and gap between the electrodes are pro 
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portioned so that the gap will be flashed over 
before the Surge current reaches a value Sufi 
cient to fuse the fuse wire 36, and is preferably 
designed to flashover in response to a current 
rise at the rate of 50 amperes per micro-Second 
or greater. Obviously, when the gap between the 
electrodes 44 and 46 breaks down, the surge cur 
rent will be by-passed through the electrodes from 
the terminal head O to the tail 6 of the fuse 
link, around the fusible element 36, to thereby 
prevent its fusion. When the surge disturbance 
has passed, the voltage across the inductance 
drops to its normal low value which is less than 
the voltage across the gap defined by the tubular 
electrodes 44 and 46 so that the gap again be 
comes non-conducting and the fusible element 
36 again carries the normal load current. 
The electrical circuit through my novel fuse 

construction is shown diagrammatically in Fig. 3, 
wherein it clearly appears that the coils 30 of the 
inductance are in series with the fuse wire 36, 
and that the electrodes 44 and 46 are connected 
in shunt or parallel relation, with respect to this 
series arrangement. 

It is believed obvious from the foregoing that 
I have provided relatively simple yet efficient 
means for preventing the blowing of a fuse link 
upon the occurrence of Surge currents in its as 
sociated line conductors, by providing means in 
series with the link for causing the flashover of 
a shunt gap in response to the occurrence of 
such currents. It should also be apparent that 
I have provided a replaceable fuse link unit which 
is adapted for mounting in standard fuse hold 
ers, and which link unit includes means for by 
passing Surge currents around the fusible portion 
of the link. It should also be noted that my 
novel fuse link is of the pretensioned type, SO 
that upon blowing of the fuse at least one of the 
fuse link terminals is moved away from the other 
terminal. The Spring which is employed for 
separating the fuse link terminals when the fuse 
blows also cooperates with One electrode of the 
parallel gap, for maintaining the same in pre 
detemined spaced relation with respect to the 
Other electrode of the gap. It should also be 
noted that the gap electrodes 44 and 46 are pref 
erably constructed as shown in Fig. 2 to fit loosely 
over the fuse link tube 2 to facilitate their as 
sembly, and movement of the fuse link terminal 
strap 4 away from the terminal strap 24 when 
the fuse blows on normal Overloads. 

In Fig. 4 I have shown one way in which my 
nove fuse may be connected in relation to other 
protective apparatus for protecting a secondary 
circuit and apparatus connected thereto. Refer 
ring to Fig. 4, 52 denotes a line conductor to which 
my novel fuse is connected as by conductor 54. 
The other terminal of the fuse is connected to a 
conductor 56 which in turn leads to one terminal 
of the primary of a transformer 62, and also to 
one electrode of a lightning arrester 58. The 
other terminal of the primary winding of the 
transformer and lightning arrester, are connected 
to ground as by the conductor 60. The trans 
former 62 is shown merely for purposes of illus 
tration, and it will be readily appreciated that 
the particular type of apparatus served is imma 
terial. This arrangement of fuse and lightning arrester 
with respect to apparatus or circuit protected 
thereby, differs from the usual arrangement in 
that the fuse is connected ahead of the arrester, 
so that a failure of the arrester will not interrupt 
the service to the apparatus or circuit protected. 
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6 
This arrangement is especially useful with my 
novel fuse construction, inasmuch as the fuse 
will not be blown on surge currents, and hence 
may be connected ahead of the arrester since it 
need not be protected thereby. This arrange 
ment also has the advantage of positioning the 
arrester closer to the apparatus or circuit it is in 
tended to protect, so that better protection and 
continuity of service are possible with this ar 
rangement utilizing a fuse constructed in ac 
cordance with my invention, Having described preferred embodiments of my 
invention in accordance with the patent statutes, 
I desire that my invention be interpreted as 
broadly as possible, in asmuch as it will be obvi 
ous, particularly to persons skilled in the art, that 
many changes and modifications may be made 
in the particular embodiments illustrated with 
out departing from the broad spirit and scope of 
my invention. Therefore, I desire that the foll 
lowing claims be interpreted as broadly as pos 
sible and that they be limited only by the prior 
art and by what is expressly stated therein. 

I claim as my invention: 
1. In a fuse, a fuse tube having a pair of con 

tacts, a replaceable fuse link unit in said fuse tube 
having terminals connected to said contacts, re 
spectively, said fuse link unit including an insu 
lating tube of a size to be spaced from the inner 
walls of said fuse tube, a circuit between said ter 
minals including a gap positioned in the Space 
between said tubes, a parallel circuit between said 
terminals including fusible means in Said insulat 
ing tube, and means responsive to surge currents 
for rendering said gap circuit conducting. 

2. In a fuse, a fuse tube having a pair of con 
tacts, a replaceable fuse link unit in said fuse tube 
and having terminals connected to said contacts, 
respectively, said fuse link unit including an in Su 
lating tube of a size to be spaced from the inner 
walls of said fuse tube, spaced conductive men 
bers mounted on the outside of Said insulating 
tube and connected to said terminals, respective 
ly, a parallel circuit between said terminals in 
cluding fusible means in said insulating tube, and 
means responsive to surge currents for rendering 
the gap between said conducting members con 
ductive. 3. A fuse link unit having a pair of terminals, 
fusible means and Wound inductive means con 
necting said terminals, means normally urging 
said terninals apart, and means for relieving the 
strain on said fusible means and the turns of said 
inductive means. 4. A fuse link unit, including an insulating tube 
having terminals projecting from opposite ends 
thereof, fusible means and an inductance coil in 
said tube and connecting said terminals, resilient 
means acting between said tube and one of said 
terminals for normally urging said one terminal 
Outwardly of said tube, and means for relieving 
the strain on said fusible means and the turns of 
said inductance coil. 5. A fuse link unit including an insulating tube 

5 having terminals projecting from opposite ends 
thereof, conductors mounted on the Outer side of 
said tube extending over the major portion of the 
length of said tube, the inner ends of said con 
ductors being spaced to provide a small air gap, 
and the outer ends of said conductors connected 
to said terminals respectively, means including 
fusible means in said tube connecting said termi 
nals for normally preventing the separation of 
said conductors, and resilient means reacting be 
tween one end of Said tube and one of Said ter 
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minals for moving said terminal out of said tube 
When said fusible means blows, and for normally 
maintaining said conductors in predetermined 
Spaced relation. 

6. In a device of the type described, spaced 
concentric tubes of insulation material, Spaced 
tubular electrodes in the space between said tubes, 
and terminals adjacent the ends of the outer one 
of said tubes connected to said electrodes, re Spectively. 

7. A fuse link unit including an insulating tube 
having terminals projecting from opposite ends 
thereof, one of said terminals having a portion 
engaging one end of said tube for limiting in 
ward movement thereof, conductors on the outer 
side of said tube connected to said terminals, 
respectively, said other terminal and its aSSO 
ciated conductor being slidably mounted With 
respect to said tube, resilient means engaging 
said tube and other terrninal for biasing said 
other terminal outwardly of said tube, and fusible 
and strain means in said tube connecting Said 
terminals and being of a length to maintain Said 
conductors in predetermined spaced relation. 

8. In a circuit interrupter, Spaced conceintric 
tubes of insulation material, Spaced tubular elec 
trodes in the Space between said tubes, terminals 
adjacent the ends of the Outer One of Said tubes 
connected to said electrodes respectively, and a 
Serial arrangement connected betWeen Said ter- . 
minals, said serial arrangement including fusible 
means and means responsive to Surges in the cir 
cuit to cause the gap between said electrodes to 
break down. 

9. A fuse link unit including an insulating tube, 
a terminal unit at each end of said tube, said ter 
minal units including, respectively, electrodes 
mounted on the exterior of said tube in predeter 
mined Spaced relation, and a serial arrangement 
of fusible means and means responsive to Surges 
in the circuit, for causing the space between said 
electrodes to break down, Said serial arrangement 
connecting said terminal units and located inte 
riorly of said tube. 

10. A fuse link unit including an insulating 
tube, a terminal unit at each end of said tube, 
Said terminal units including, respectively, tubul 
lar electrodes mounted on the exterior of said 
tube in predetermined spaced relation, and a 
serial arrangement of fusible means and means 
responsive to surges in the circuit for causing the 
space between said electrodes to break down, Said 
serial arrangement connecting said terminal units 
and located interiorly of Said tube. 

11. In a device of the type described, an outer 
tube of insulating material, an inner insulating 
member in said tube spaced from inner Walls of 
said tube to form an annular arcing Space, Spaced 
tubular electrodes in said arcing Space, and ter 
minals adjacent the ends of said tube connected 
to said electrodes, respectively. 

12. In a device of the type described, an outer 
tube of insulating material, an inner insulating 
member in said tube spaced from inner walls 
of said tube to form an annular arcing space, 
wall portions of said arcing space being of a 
material capable of evolving an arc extinguish 
ing gas when in proximity to an electric arc, 
spaced tubular electrodes in Said arcing Space, 
and terminals adjacent the ends of Said tube con 
nected to said electrodes, respectively. 

13. A fuse device comprising in combination a 
cylindrical tube of insulating material, conduct 
ing members extending longitudinally of Said tube 
in concentric relation thereWith and provided 
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8 
with spaced surfaces forming an arc gap, a fusible 
element mounted within said tube in Spaced axial 
relation with respect to Said gap, a terminal mem 
ber electrically connected with one terminal of 
Said gap and One terminal of said fusible element, 
and means operative upon rupture of said fusible 
element for expelling said tel'ninal from said 
tube. 

14. A fuse device comprising in combination a 
supporting tube of insulating material, conduct 
ing members arranged. Within Said tube and hay 
ing axially spaced Surfaces cooperating to define 
an arc gap, a fusible element mounted within 
Said tube in axially Spaced relation with respect 

: to Said conducting members, a terminal element 
closing one end of Said tube and conductively. 
connected with one of Said conducting members 
a.i.d. One end of said fusible element and a Second 
terminal element conductively connected with 
Said other conducting neinber and the other end 
of Said fusible element. 

15. A fuse device comprising in combination a 
Supporting tube of insulating material, conduct 
ing members arranged within said tube and hav 
ing axially spaced Surfaces cooperating to define 
a;) arc gap, a fusible element mounted within said 
tube in axially spaced relation with respect to 
Said Conducting members, an inductive Winding, 
lineans conductively connecting one end of said 
winding with one of the conducting members 
of Said arc gap, means conductively connecting 
the other end of said winding with one terminal 
of Said fusible element, means conductively con 
necting the other conducting member and the 

5. other terminal of Said fusible element, and ter 
minal means of Said device electrically connected 
with each of Said conducting members. 

6. A fuse device comprising in combination a 
cylindrical tube of insulating material, conduct 
ing members extending longitudinally of said tube 
in concentric relation therewith and provided 
With Spaced Surfaces forming an arc gap, a fusible 
element mounted within Said tube in spaced rela 
tion With respect to - said gap, a terminal member 
electrically connected with one terminal of said 
gap and one terminal of Said fusible element, and 
meanS Operative upon rupture of Said fusible 
element for expelling said terminal from said 
tube. 

17. A fuSe device comprising in combination a 
Supporting tube of insulating material, conduct 
ing members arranged within said tube and hav 
ing axially Spaced Surfaces cooperating to define 
an arc gap, a fusible element mounted within said 
tube in Spaced relation. With respect to said gap, 
a terminal element closing one end of said tube 
and conductively connected With one of said con 
ducting members and one end of said fusible ele 
ment and a Second terminal element conductively 
connected with Said other conducting member 
and the other end of Said fusible element. 

18. A fuse device comprising in combination a 
Supporting tube of insulating material, conduct 
ing members arranged within said tube and hav 
ing axially Spaced Surfaces cooperating to define 
an arc gap, a fusible element mounted within said 
tube in Spaced relation with respect to said gap, 
an inductive winding, means conductively con 
necting one end of Said winding with one of the 
conducting members of said arc gap, means con 
ductively connecting the other end of said Wind 
ing with one terminal of said fusible element, 
means conductively connecting the other con 
ducting member and the other terminal of said 
fusible element, and terminal means of said de 
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vice electrically connected with each of said con 
ducting members. 

19. In a fuse, spaced conducting means forming 
an arc gap therebetween, a series arrangement of 
a fusible element and inductive means, means 
electrically connecting said series arrangement 
across Said arc gap, one of Said first two men 
tioned means being annular in form and having 
the other received therein, and means of insulat 
ing material positioned betWeen Said first tWO 
mentioned means. 

20. In a fuse, a tubular member of insulating 
material, Spaced conducting means forming an 
arc gap therebetween, a Series arrangement of a 
fusible element and inductive means, neans elec 
trically connecting Said series arrangement a CrOSS 
said arc gap, one of Said first two mentioned 
means being annular in form and having the 
other and said tubular member received therein, 
and the other of said first two mentioned means 
positioned in Said tubular member. 

21. In a fuse, Spaced conducting means forin 
ing an arc gap therebetween, a Series arrange 
ment of a fusible element and inductive means, 
means electrically connecting Said Series arrange 
ment acroSS Said arc gap, one of Said first two 
mentioned means being annular in form and 
having the other received therein, a tubular mem 
ber of insulating material in said annular means 
and itself containing Said other of Said first tWO 
mentioned means, and means of insulating mate 
rial positioned about said annular means. 

22. In a fuse, tubular means of insulating ma 
terial, spaced conducting means forming an arc 
gap therebetween, a series arrangement of a fusi 
ble element and inductive means, means elec 
trically connecting said series arrangement acroSS 
said arc gap, one of said first two mentioned 
means being annular in form for receiving the 
other, and said inductive means mounted in and 
substantially coaxially of said tubular means. 

23. In a fuse, tubular means of insulating ma 
terial, spaced terminals supported in insulated 
relation by said tubular means, inductive means 
in said tubular means, a fusible element connect- '. 
ed to one of said terminals, means connecting Said 
inductive means between said fusible element and 
the other of said terminals, spaced electrodes 
forming an arc gap therebetween, and said elec 
trodes electrically connected with said terminals, 
respectively. 

24. In a fuse, tubular means of insulating ma 
terial, spaced terminals supported in insulated 
relation by said tubular means, inductive means 
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10 
in said tubular means, a fusible element in said 
tubular means and connected to One of said ter 
minals, means connecting Said inductive means 
between said fusible element and the other of 
said terminals, Spaced electrodes forming an arc 
gap therebetween With Said gap also located in 
said tubular means, and said electrodes electri 
cally connected With said terminals, respectively. 

25. A fuse device comprising in combination a 
cylindrical tube of insulating material, conduct 
ing members extending longitudinally of Said tube 
in concentric relation thereWith and provided 
with Spaced end Surfaces forming an arc gap, a 
fusible element mounted. Within said tube in 
Spaced relation with respect to said gap in the 
direction of the axis of said tube, a terminal 
member electrically connected With one termi 
nal of said gap and one terminal of said fusible 
element, and means operative upon rupture of 
said fusible element for expelling said terminal 
from Said tube. 

26. A fuse device comprising in combination a 
Supporting tube of insulating material, conduct 
ing members arranged within said tube and hav 
ing Surfaces Spaced in the direction of the axis 
of Said tube cooperating to define an arc gap, 
a fusible element mounted within Said tube in 
Spaced relation. With respect to said conducting 
members in the direction of the axis of Said tube, 
a terminal element closing one end of Said tube 
and Conductively connected with one of said con 
ducting members and one end of said fusible ele 
ment and a second terminal element conductively 
connected with Said other conducting member 
and the other end of said fusible element. 

27. A fuse device comprising in combination 
a Supporting tube of insulating material, con 
ducting members arranged within said tube and 
having surfaces spaced in the direction of the 
axis of Said tube cooperating to define an arc 
gap, a fusible element mounted within said tube 
in Spaced relation with respect to said conducting 
members in the direction of the axis of said tube, 
an inductive winding, means conductively con 
necting one end of Said Winding with one of the 
conducting members of Said arc gap, means con 
ductively connecting the other end of said wind 
ing With one terminal of said fusible element, 
means conductively connecting the other con 
ducting member and the other terminal of Said 
fusible element, and terminal means of said de 
vice electrically connected with each of Said con 
ducting members. 
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