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S (Cairns. 

This invention relates generally to electrical 
fuses which are employed for protecting elec 
tirical circuits. In the particular form disclosed 
Geieix the invention is of particular value when 

5 used. With high tension electrical distribution lines. 
In electrical fuses which have been used in 

the past to protect high tension distribution lines, 
considerable difficulty has been experienced in 
Securing rapid positive breaking of the circuit 

i0 under all overload conditions. While such fuses 
have generally been effective under heavy over 
goads Suicient to ourn the fuse link with explo 
sive violence, they have not operated properly un 
der slight overload conditions. Thus under slight 

5 overloads, fuses such as have been employed in 
the past frequently break down and form a leak 
age path for the high tension current. It is not 
LancO2(Or Li Xader Such conditions for fuses to 
catch ire, thus creating a fire hazard as well as 
failing to properly interrupt the circuit. 

It is an object of the present invention to 
devise an electrical fuse which will function to 
Secure quick and positive interruption of an elec 
tical circuit, under slight overload conditions, as 
Well as under heavy overloads. 

E is a further ooject of the inventio to devise 
ai eisectirical fuse which can be readily reilled for 
furtise use. 

Eurther objects of the invention will appea: 
froA the following description in Winici, the ore 
Serred eynodiciney, of the invention has been Se; 
igi'in in detail in conjunction with the accois 
220ying diaWings. It is to be understood that the 
aggended claims are to be accorded a, range of 
equivalents consistent. With the state of the pi'ios' 
33. 
5Refering to the drawings: 
3igre is a side elevationa: Vievy in cross 

Section illustrating a fuse incorporating principles 
Of the Gresent invention. 

Fig. 2 is a side elevational view, partly in COSS 
section, illustrating a refil for the fuse of Sig. 1. 

Fig. 3 is a cross-sectional detail taken along 
the line 3-3 of Fig. 1. 

3ig. 4 is 2, side elevational view; iiiustrating 
Suitage apparatas With which tie ise can ke 
eZapioyed, to positively disconnect, Ehe fise from 
its associated electrical circuit in case of an over. 
O3d. 
The invention can be outlined orieiy as cox. 

prising & Suitable routing, Such as a tube of in 
sulating gnaterial, which serves to enclose a fuse 
link. In addition to , the fuse link. explosive 
charges or capsules are placed within the nouanta 
ing and are arranged in a novel A&R Ener so as ,C) 
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be autoliatically ignited in case of an overload. 
Explosion of these capsules or charges serve to 
positively and quickly separate the ends of the 
Conductor leads to which the fuse link is con 
nected. and in case the fuse is mounted as Shown 
in Fig. 4, the entire fuse is disconnected auto 
matically from its associated electrical circuit. 
This referring to Fig. 1 of the drawings, the 

fuse shown therein consists of a tube 1.0, which is 
preferally in 20 e of an insulating material such 
2S a 13nolic condensate product. his tube 
should have Sufficient, mechanical strength to 
adequately withstand the explosion pressures to 
which it is subjected, Terminal contact men 
bers 11 aire mounted upon the ends of tube 10 for 
making convenient electrical connection iiii). 
contacts of as a SSociated electrical circuit. 
To provide a suitable mounting for contact 

Inernbars 31, feiguies 2.2 are shown affixed to the 
ends of tube iQ, and contact members it have a, 
threaded connection 3 with these ferrules. For a, 
purpose to be Cesently explained, contact 332n. 
bers ii. s.re piefexa.oly provided with openin 
these gre; ings 323ing a lined. With and of SubStail 
tially , 

s: 4 ...: 

aosi d. Within tube iO there is a reii aSSexy 
36, is S.CW in detail in Eig. 2. 
77 ix.7ention. ce&Sin ieatures of the presei ix3.78 

able to fuses not adapted to 
& Lise, the use of a, refill as ce: 

3 advantages and is considered 2, 237e, 
a 2.SSerapy as SioW in Rig. 2, 30. 

3, Ske 'i' preferably inade of ins' 

- a 
12 

dictor leads i8 are connected to a suitable 
9. Rae use of use links of this chair 

actea is Well ki2OW in in the art and their exopo". 
tioning and the naterials employed for the Sazine 

, ke described in detail. It is Suficient, 
Cui, that this link Will fuse at a, prede 
current value. Conductor leads 3 ex 

3 ccS:3 as 2. Which are fitted intC iné 
be i', and which are made of some Suit 
rial. Such as cork. 

spaire), that, the assembly of Sig. 3 C2). 
i into tube 2.0 thru one of the contact, 

As Suitable nea, as for OW3 it fig. 

e contact, inenbers li, I have ShoW in the 
3Seeads coiled. Within the end portions 
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22 of Aetal fei'rules 12. These coiled lead por 
tions, which have been indicated ai, 23, ca... then 
23 expanded to make good electrical contact. With 
the adjacent metal Walls of ferrule portions, 22, 
by neans of the Split expansible discs 24. It is 
frequently desirable to Seal the tube against enra 
trance of Khoisture, and for this purpose there is 
ShoWin a sealing disc 26, made of suitable nate 
rial Such as lead, and Which is clainped between 
contact Reinbers 1 and their associated ferrules 
2. GasketS 2 can be inserted between the discs 
26 and the adjacent Surfaces of contact genbers 
ii. The entire Space within tube 7 is preferably 
jacked With a Suitable filler 25 of divides in St. 
lating raterial, Such as crushed narble. 

If the fuse as described above were employed 
for protecting an electrical circuit, without the 
provision of additional means such as will be 
presently explained, under slight overload con 
ditions the fuse link 19 Would not blow with ex 
plosive violence, but would tend to perit an 
arc to for in between the inner ends of conductor 
leads i8. The heat of this arc might also break 
doW3) the insulation of tube 10, to for a direct, 
leakage path between the contact inenbers 11. 
in order to provide means to prevent such action 
lander Silight overload conditions, i. provide a, plu. 
rality of charges or capsules 28 of explosive ima 
terial, Such as gunpowder, which are iocated 
Within tubes i0 and 17 but remote from the fuse 
link i9. The preferred location for these charges 
Or capsules is to have at least one charge adja 
Cent each end of tubes 10 and 17. Furthermore 
the charges can either be positioned beside leads 
18, or Surrounding these leads as shown in Fig. i. 
in Order to automatically ignite the charges 28, 
I provide a resistance element in the for of a 
resistance Wire 29, this Wire being extended thiru 
and in COntact with the explosive in atteriai of 
charges 28, and having its ends connected to the 
leads 18 SO aS to be in shunt with the fuse link i9. 
also preferably enclose that portion of Wire 29 

(eXtending between the charges 28, with 2, tube 
Oi' Sheath 31 of insulating material which loosely 
fits over the wire. A suitable sheath or tube of 
this character is commonly known as insulating 
"Spaghetti'. 

in Operating the fuse described above, assum 
ing that an electrical circuit is connected to the 
Contact members 11, in the event of a slight over. 
load Sufficient to melt fuse link 19, a relatively 
heavy CUrrent is bypassed thru resistance Wire 
29, So that this wire is heated sufficiently to ignite 
the explosion charges 28. In the event tinat Wire 
29 fuses Within the tube or sheath 33, jets of in 
Candescent material are ejected from the ends of 
this tube to ignite charges 28. The explosion. 
caused by igniting these charges innaediately 
blows out the closures 21 thru openings 14 in 
contact members 11, and these closures carry 
With then the lead conductors i8. Chas any 
arcing tending to occur between the inner ends 
of leads i8 is immediately broken when the leads 
are jerked apart. In all observed instances it has 
been found that both the explosive charges have 
been ignited to blow out both the end closures 22. 
lowever in the event that only one charge is ig 

Inited, the filler 25 will withstand the pressure of 
this explosion. So that the closure 2 adjacent, this 
charge Will be expelled to withdraw its asso 
ciated lead 18. - 
The apparatus shown in Fig. 4 is particularly 

adapted for use with the fuse described above, 
and Saakes possible automatic cutout of the fuse 
When the fuse blows. This apparatus consists of 

a suitable oracket 32 adapted to be cianped to a 
neinber 33 of 2, Supporting structure, 3.Ind Serving 
in turn as a support for a pair of insulators 34 
and 35. An arri 3 is nounted upon ald extends 
from insulator 35, aid is provided at its outer 
end with a bifurcated portion 38. Bifurcated por 
tion 38 is formed to provide a journal 39 for a 
pivot pin 41. Member 42 is carried by pivot pin 
41, and Secured to this member 42 there is a clamp 
43 adapted to be detachably Secured to one end 
of the fuse 44. 
froin the other insulator 34, there is an arm 46 
having an outer bifurcated portion 47. When 
in normal position the upper end of fuse 44 ex 
tends between the branches of bifurcated por 
tion 4. rainediately above portion 47 there is 
a latch 48, which is pivotally connected to arm 46 
by means of pivot pin 49. The lower face of latch 
48 is provided with a pocket or recess 51, which 
receives the upper end of contact member 11 of 
the fuse, when the latch is in normal position. 
A. Spring pressed contact 52 is carried between 
the branches of bifurcated portion 47, so as to 
normally engage and make good electrical Con 
tact with the upper contact member 11 of the 
fuse. This contact member is shown connected 
to a bus conductor 53, by means of jumper 54. 
The lower contact member 11 of the fuse is like 
wise adapted to make electrical contact with a 
spring pressed contact 56, carried by arm 37. 
his contact, 56 is connected to bus conductor 57 

by means of flexible jumper 58. Normally contact 
52 urges the upper end of fuse 44 outwardly, but 
the fuse is retained in Operating position by latch 
48. In case of an overload which Will cause an 
explosion within the fuse as has been previously 
described, the force of the explosion blowing out 
wardly thru the upper contact member 11, lifts 
latch 48, and thus perinits the fuse to SWing down 
Wardly in the position shown in dotted lines in 
this figure. Thus in the event of an overload the 
fuse is positively and automatically cut out from 
its associated electrical circuit. 

clairn: 
2. En an electrical fuse, a tubular member, con 

ductor leads extending into the ends of Said mem 
Foer, a fuse link connecting the inner ends of said 
leads, a file of divided insulating material dis 
posed within said member, means for connecting 
Said leads and serving as closures for the ends of 
said member, and means for quickly withdraw 
ing said leads from the tube in the event of an 
Overload, Said ineans comprising a plurality of 
charges of explosive raterial disposed. Within 
Said membei, a charge being located adjacent 
each closure, and means for simultaneously ig 
Initing Said 3:23rges. 

2. in an electrical fuse, a tubular member, 
conductor leads extending into the ends of Said 
member, a fuse link connecting the inner ends 
of said leads, a filler of divided insulating mate 
rial disposed within Said meinber, means con 
nected to said leads and Serving as closures for 

, the ends of Said member, and meals for quickly 
withdrawing the leads from Said tubular mem 
ber in the event of an Overload, Said means com 
prising a plurality of charges of explosive mate 
rial disposed. Within said member, a charge being 
located adjacent each closure, and a resistance 
element forming a shunt path across said fuse 
ink and Serving as means to ignite said charges. 

3. in an electrical fuse, a tubular member, 
conductor leads extending into said member from 
the ends thereof, a fuse link connecting the inner 
ends of Said eads, a flier of divided insulating 

80 

85 
Mounted upon and extending 

90 

95 

00 

05 

O 

115 

120 

25 

535 

i45 

50 

  



5 

O 

5 

20 

2 5 

30 

2,927,39'? 
material packed within said member, and means 
for quickly withdrawing said leads from said 
tubular member in the event of an overload, said 
means including a charge of explosive material 
disposed within said tubular member remote from 
Said fuse link. 

4. In an electrical fuse, a tubular member, 
conductor leads extending into said member from 
the ends thereof, a fuse link connecting the inner 
ends of Said leads, a filler of divided insulating 
material packed Within said member, and means 
for quickly withdrawing said leads from said 
member in the event of an overload, said means 
including a plurality of charges of explosive (ma 
terial disposed within said member adjacent both 
ends thereof and remote from said fuse link, and 
electrical means for automatically igniting said 
charges in the event of an overload. 

5. In an electrical fuse, an outer tube, con 
ductor leads extending into said tube from the 
ends thereof, closure members for the ends of 
Said tube connected to Said.leads, a fuse link con 
necting the inner ends of said leads, a filler of 
divided insulating material packed within the 
tube about said link and the adjacent portions of 
Said leads, a plurality of charges of explosive 
material disposed within the tube remote from 
Said link, a charge being located adjacent each 
end of the tube, a resistance conductor in contact 
With Said charges and connected in shunt with 
said link, and a second tube disposed about that 
portion of the resistance conductor extending 

35 

40 

50 

5 5 

30 

65 

O 

between Said charges, said last mentioned tube 
Serving to direct the heat from Said resistance 
conductor toward said explosive charges. 

6. In an electrical fuse apparatus, a fuse tube, 
contact members mounted upon the ends of said 
tube, a fuse link disposed within the tube and 
connected to said contact members, explosive 
charges located in the end portions of said tube, 
means for effecting automatic ignition of said 
charges in the event of an overload, means for 
Supporting Said tube With its contacts connected 
With an electrical circuit, and means responsive 
to explosion of Said charges for automatically 

3 
disconnecting said contact members from Said 
circuit. 

7. In a fuse, a tube, contact members mounted 
upon the ends of said tubes, and a fuse refill 
assembly slidably insertable Within Said tube thrul 
one end thereof, said assembly comprising a liner 
tube insertable within said first tube, conductor 
leads extending into said liner tube, a fuse link 
connecting the inner ends of said conductor, ex 
plosible charges disposed within the ends of the 
liner tube, a resistance element connected in 
shunt with said link and in contact with said 
charges, and a filler of divided insulating mate 
rial packed within said liner tube. 

8. In an electrical fuse, a tubular member, a 
conductor lead extending into One end of said 
member, a fuse link disposed within said member 
and having One end thereof connected to the 
inner end of Said lead, means for making elec 
trical connection to the other end of said fuse 
link, and means for quickly withdrawing said lead 
from Said tubular member in the event of an 
Overload, Said means including a charge of ex 
plosive material disposed within said tubular 
member remote from Said fuse link, and a resist 
ance conductor connected in shunt with the fuse 
link for igniting said explosive material. 

9. In an electrical fuse, a tubular member, a 
conductor lead extending into said member, a 
fuse link having one end thereof connected to 
the inner end of said lead, said link being dis 
posed Within Said tubular member, means for 
making electrical connection. With the other end 
of Said fuse link, and means for quickly with 
dra Wing Said lead from Said tubular member in 
the event of an overload, said means including 
a charge of explosive material disposed within 
said tubular member remote from the fuse link, 
a resistance conductor connected in shunt to the 
link and having One end thereof terminating 
adjacent said charge, and an insulating sheath 
Surrounding said resistance conductor and like 
Wise having one end thereof terminating adja 
cent Said charge. 
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