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7 Claims. (Cill 200-115) 
This invention relates generally to protective 

devices for alternating current electrical circuits, 
and particularly to fusible devices used to prevent 
the passage of excessive amounts of electrical en 
ergy through said circuits. 
Many circuit-interrupting devices, such as the 

expulsion fuses illustrated in Patent No. 2,109,090, 
dated Feb. 22, 1938, and issued to Ralph R. Pitt 
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man et al., depend for their operation upon the 
fusing of a fuse link in response to the passage 
therethrough of a predetermined alternating 
current for a predetermined time. When such 
devices are connected to overhead electrical cir 
cuits which are exposed to lightning discharges, 
the Superimposed or surge currents attending 
Such discharges cause the fuse links to fuse while, 
the alternating current through the fuse link may 
bewelf within the rating of the link. The energy 
transmitted by the surge current through the 
fuse link is the result of a relatively high cur 
rent for a very short time, so that the voltage 
appearing across the fusible element of the link 
may be sufficient to cause breakdown of a spark 
gap connected in shunt-circuit relation with the 
fusible element, thereby by-passing a substantial 
portion of the surge energy around the fusible 
element and thus limiting its temperature rise 
to a value below the fusing temperature. 

It is am object of the present invention to pro 
vide means for shunt-circuiting the fusible elle 
ment of a fuse link forming a part of a circuit 
upon which is impressed a high superimposed 
current of Surge characteristics, such shunt-ir 
cuiting preventing the heating of the fucible ele 

5 ment to the fusing temperature, together with 
means for effecting the desired by-passing 
through an auxiliary circuit without affecting 
the desired protective features of the fuse link 
under excessive current of a normal alternating 
character. Other objects will in part be obvious, 
and in part pointed out hereinafter. 
The purpose of the present invention is in some 

respects similar to that set forth in our copend 
ing application Serial No. 230,076, filed Sept. 15, 
1938, but the structural distinctions herein will 
be quite apparent. 
The invention comprises the elements and 

combinations thereof, features of construction, 
and arrangement of parts exemplified in the foll 
lowing description, and the scope of the inven 
tion will be indicated in the accompanying 
clainS. 

In the drawing: Fig. 1 is an elevational view 
of the fuse link, Fig. 2 is an enlarged view of 
the fusible element assembly, shown partly in 

Section; and Fig. 3 is a sectional view as seen 
from the plane indicated by the line III-III in 
Fig. 2. Similar reference characters indicate 
COrresponding parts in the several figures of the 
drawing. . s 

It is well known that fuse links, particularly 
those of relatively small amperage, are suscep 
tible to blowing or fusing due to passage of surge 
Currents of atmospheric origin which are of a 
transient nature and have no harmful effect upon 
the connected apparatus. The undesirability of 
such unnecessary interruptions to service have 
heretofore been well recognized. On the other 
hand, should the disturbance be sufficiently se 
were to cause failure of insulation in connected 
appartus, the abnormally excessive alternating 
current follow current should be promptly inter 
rupted by the fusing of the fusible element of the 
protective device. , 
With the foregoing requirements in mind, ref- 20 

erence is made to the drawing illustrating the 
invention. The fuse link includes the axially 
Spaced longitudinally extending conducting mem 
bers f and 7, which are electrically connected 
and mechanically joined by the fusible heating 
element 8, the upper end of the latter being 
joined to the member by means of the upper 
fuse element terminal 12, into which the respec 
tive members extend and are die-pressed. For 
convenience in connecting the fuse link in an ex 
pulsion fuse tube, a metal terminal button fo is 
Secured at the upper end of the conducting mem 
ber f. The lower end of the fusible heating ele 
ment f8 extends into a downwardly extending 
recess in the lower fuse element terminal 6, and 
these elements are joined by means of a layer 
of low melting point Solder 9, placed therebe 
tween. The conducting member 7 extends up 
wardly into a centrally positioned recess in the 
lower fuse element terminal 6, and is conven 
iently die-pressed therein. 
To reduce arcing time following fuse blowing, 

the fusible heating element f8 is housed within a 
hollow tube of insulating material 20, which is 
conveniently formed of hard fiber, the respective 
ends of which are closed by but not fastened to 
the fuse element terminals 2 and 6. 
In he fuse link just described, the point of 

rupture of the fusible element is related to the 
rate of increase in excess current. A Small over 
load current will eventually heat the solder 9 to 
its melting point, while a relatively high current 
may fuse the heating element without melting 
the solder f 9. The latter is preferably a bismuth 
tin-lead alloy, and the material of the fusible 
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heating element is conveniently a nickel-chro 
mium-steel alloy. 
The fuse element terminals 2 and 6 are each 

provided with axially aligned outwardly extend 
ing integral flanged portions, and a stressed heli 
cal metal spring 3 engages the lower surface of 
the flange of the upper fuse element terminal 2 
and extends downwardly therefrom along the 
Outer Surface of the tube 20 to a point near the 
flange of the lower fuse element terminal 6. A 
perforated or apertured washer of insulating ma 
terial 5, preferably of mica, which is provided 
with a plurality of circumferentially spaced aper 
tures 24, is positioned upon the upper surface of 
the fiange of the lower fuse element terminal f6, 
encircling and in coaxial relation with the tube 
20, and a metal washer 4 is interposed between 
the lower end of the spring 3 and the upper 
Surface of the apertured washer 5, the arrange 
ment, being such that the spring 3 urges the 
metal Washer 4 against the insulating Washer 5, 
Willich it turn is urged against the flange of the 
lower fuse element termila 6. 

Froin the above description, it will be seen that 
ühe meta washer 4 and ine lower fse element 
tieriiniinal SS form the respective electiode; of a 
dielectric elemenii, of the nature of a silark gap, 
the break down of which is determined by the 
thickness of the spacing washer 5, or by the 
length of the perforations between the eies :&lrodes. 
it will also appear that the spring SS electrically 
connects the upper eind of the fusible incating 
elerineini, 3 to the nieta: ctrode tr s: el 34, 
and further, that the voiage inpr 
tile Spark gap is the voltage required 3 cause 
a, ?iu ri'ent to íîow through, ühe fusible #n3e3iiiing ele 
I:letiº ; 3. 

Fº besi Operation, it is desirasie ai, the 
theriilal capacity of the fusible heating element 
be not leSS tham 300-500 crest, amperes when Sub 
jected to a current wave rising to crest, in 1A 
iXici'C-Seconds, aid deci'; g to hai vallie in 
é? inmicro-Secords, eind filië, the resistarice of the 
?uSible heating eie Anežni; hie SUcin that a crest volt 
age of the order of 3533 volts appear across the 
Spair gap whei: Such a surge cuisint, passes 
through the Élisi lea, ting elemen, 33' eX 
allm Cille, one gira, 3. uction en bodies a, 
in Onirally rated A Cringere link having a surge 
Curi'ent capacity of 600 anoeres, and a resistance 
{};f 5, tohim S. Urider Suci a set of conditions, a 

t of 300 amperes causes a voitage drop 
0 volts for breaking down the spari: 

Safety of 2. 
Struction embodies a nominally rated i ampere 
link having a Sirge capacity of 2000 a.m.)cres, and 
a resistance of 1% ohms, which Grga:Inization 
provides a similar factor of safety in presenting 
the fusing of the link. 
In the event the invention is connected in a 

circuit to apparatus the insulation of which fails 
coincident with the spark over of the Spark gap, 
the arc voltage maintained by the alternating 
Current follow current will be impressed across 
the fusible heating element. This arc Voltage 
is ample to cause Sufficient current to be main 
tained through the fusible heating element to 
calise the melting of the solder 9, termitting 
the Spring 3 to urge the conducting members 
apart and thus interrupt, the circuit. As the 
COInducting ninenbe forº he con. 
ducting linemhei 
Sparl: g2p Inovg 

2,174,477 
neither the spark gap nor the fusible heating 
element remain in position to carry current. 
Under abnormally high alternataling currents, 

and in the absence of surge currents, the voltage 
drop across the fusible heating element prior to 
its fusing is insufficient to cause operation of the 
Spark gap, so that the normal operation on ex 
cess dynamic currents is unaffected in any way 
by the presence of the dielectric element or shunt 
ing Spark gap. 
While we have shown and described a specific 

embodiment of our invention, it will bé apparent 

10 

that changes and modifications may be made , 
therein without departing from the Spirit and 
scope of our invention, and we desire that our 
invention be limited only as is necessitated by 
the prior art and the accompanying claims. 
We claim, as our invention: 
1. In a fuse link, longitudinally Spaced cOn 

ducting members, a hollow tube of insulating 
material, a fusible element within said tube elec 
trically connecting said conducting members, a 
helical metal spring urging the separation of said 
conducting members, said helical Spring being 
electrically connected to one of said conducting 
members, and elements constituiting a discharge 
gap interposed between the other of Said con 
ducting members and said spiring. 

2. In a fuse link, axially sit-ced longitudinally 
extending conducting membel's, a hollow tube of 
insulating material interposed between the adja 
cent ends of said conducting 21embers, a, fusible 
element Within saidi tube Wich elecitrically con 
nects and mechanically joins Said coinducting 
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members when said elemezxt is uiliu:Sed, electri- 35 
cally conducting resilieint neam15 erra, nged to 
urge said conducting member's 2.i.22, it in response 
to the fusing of Said fusible eierrezit, thea. In Selec 
trically connecting saidi re inea:3S to One 
of said conducting meinbei's, & idi ciclectric ilieans 
responsive to a predeterinicci voilage interposed 
between said resilient neaäs 3id ühe other of 
said conducting meinh 

3. in a fuse link, 
ducting members, a holcYY titi 
terial disposed thereibe 
Within said tube electric2.ily 
chanically joining the adjaceili, 
ducting members when Saidi : 
unfused, conducting resilie; 
conducting elements 222't, 
connecting said resilient ine 
conducting members, and a 

S3,cedi con 
i3:2Syiatiig E23 - 

ie eierrent 
23:?ing 83. Indi e 
S G. Saidi CGn 
e eleinent is 
S 2'ging said 

: $; ceiect;2ically 

and the 
other conducting mentier. 

4. In a fuse link, longitudin8li spaced con 
ducting members, a hollow tube of insulating na 
terial disposed therebetweein, a fusible element 
Within Said tube, and helical netas spring mount 
ed externally of said tube, elements constituting 
a Spark gappositioned adiacent Gne of said con 
ducting members, and means including said 
metal spring for electrically connecting said 
Spark gap in shunt-circuit relation with Said fusi 
ble element. 

5. A fuse link comprising axially spaced con 
ducting members, fuse element terminals secured 
to the adjacent ends of said conducting members, 
a hollow tube of insulating material oridging said 
üerminals, a fusible element Within Said tube elec 
trically connecting said terminals, conducting 
Spli1}g Eileans engaged Wii Oc cf said terriras, 
and etending along the CU: Sti”: e 3f 32jª 
fl:e tube towar the ot, 
Washes" en circling Said ütz be 
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2,174,477 
extended end of said spring means, and a washer 
of insulating material having therein a plurality 
of circumferentially spaced apertures extending 
therethrough in the direction of the axis of said 
tube, said washer of insulating material being 
engaged on one side by said metal washer and 
On the other by a portion of said other terminal. 

6. A fuse link comprising axially spaced con 
ducting members, fuse element terminals secured 
to the adjacent ends of said conducting members, 
a hollow tube of insulating material bridging said 
terminals, a fusible element within said tube elec 
trically connecting said terminals, conducting 
spring means engaged with one of said terminals 
and extending along said fuse tube toward the 
other terminal, a metal member engaged with 
the extended end of said spring means, and an 
element of insulating material having therein an 
aperture extending therethrough in the direction 
of the axis of said tube, said element of insulat 
ing material being engaged on one side by said 

3 
metal member and on the other by a portion of 
said other terminal. 

7. A fuse link comprising axially spaced con 
ducting members, resilient means of conducting 
material arranged to urge said conducting mem 
bers apart, a fusible element electrically connect 
ing said members and restraining the movement 
thereof, means electrically connecting said resil 
ient means to one of said conducting members, 
and normally non-conducting means responsive 
to an abnormal current of a transient character 
through said fusible element interposed between 
Said resilient means and the other of said con 
ducting members, said normally non-conducting 
means being adapted to break down and carry 
current during that period when the abnormal 
transient current exceeds a predetermined value 
and to resume the normal non-conducting condi 
tion following the passage of the abnormal cur 
rent. 

RALPH R. PTTMAN. 
CARRO. B. WASE, 
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