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This invention pertains to circuit integrates's With the above aid other objects in view, 
generally, and while its several feat 'eg age 222- Which will appear as the description proceeds, 
ticularly applicable to fuses of the pitig 3 ga, the invention resides in the love construction, 
certain features may be enoidyei to aliyazatage corbination, and 233rangenerat of pairs, so 
in cartridge type fuses, therinai cut-outs, and stantially as hereirafter described, 23d Incre 
other forms of irate:aupters. particularly defined by the appended claiyas, it 
The inventic, has giinarily for its objec; he being Laderstood hai. Such changes in the pre 

provision of an improfed circuit interrupter, in cise ein bodiment of £he hereira disclosed inven 
which a mininuin glarity of usic: gaateria: tion may be made as conne Within the scope of 
is volatilized to 'educa estigian, gas pressure 10 the claii A.S. 

5 

aid duration of the arc, C he eSteia, a26 c{y is the acco panying 32.7ings is illiastrated 
rigtures, aid aire ha22, it iro (a galitics, 23.8 One complete ex3, age of the physical annicodi 
eliminated. Ac: ; of the pi'ssega, in 7ention consisticted ac 

iAOi?e particularly, it is ar, okject, Q oritaiga as 30"di?ag to the ass; node So fai tierised for the 
foregoing advantages iii. i2.52g astring £, 232dge 25 222 Ctical applicatioxa of the principles thereof. 
termined time ag, Sicii as cotaias. 237 £ae ase in he drawings: 
of a herina earnest, - Sigure 3 is a yez'ica. Sectioia through, a, con 

Acident2, to the cagoag, 3, 3e33, 33 citie ye2iors, type of $370-piec2 lig irise, Sitia the 
object of the invexation resides is a $.5 persio investion incorporated thereira. 
of a fuse provided 7i. Saleids icig33) C3 228- 20 Sigis' 2 is a Zas Sverse Sectio; i.a.s. On the 
trica, non-conducting nate:rial, 3:30:33, a 37- in a 3-2 {}f Sigare A. 
ing ag-que icing stad deicializing 20s::ies, azi sig33e 3 is a vertical Section of a confetios: 
locat2d O7. Sie isole eleRae: 7; fish eac: ;C Cze-giece plig use "Yiii. 2, iihodified fort of the 
its gotential sing 
gue.ching O2 i.e.: upic 
2it "folatilizaiicia of . 
A. Other C 

is gositioning 3 
jink to for 3. 

to goisie gigg investic: ein bodied eggi, 
She 3: - Fig.2re 4 is are elevatio2, airly in 

aez,332. car&ridge kys fuse, 'tii, ce. 
a, WS) C 3. S s 

d 
fi 

3 ce: 332 feat: 
is at 8.3%io2 applied &as: etc. 

- ring Ray 22,9te 22.Éic23.jiy to : 
3:2 is a yeation it is: ate in Sig3ras 2. 
& Ruzalei'a 6 iesigna:3s ge:CerS27 a fisse plug 
Sing comprising E, siegye 2, and 2, . 

5h3 sea 73 3 22nd Sigcaia 3 
2012 tied from i7-23Aiaig Saterial, Such as 

air, or glastic coingosition. A netallic 

j 3. C 

Sitioned, 37 d iO7ig of the 33 se 3323i's C gene 
3rate preSSLL'e :'Oliga Foisilizatio of £e is 
ille anatal, Said 33&SSlaze 2:3xiirag is:ii. 2; C3a is 
disc 2 o'ca i, 3723 figy, aza? 3ssis, as 223, 
Jeans in rapidly spacizag the severe posioing of 35 e 5, threasied upon line seeye 2, serves as 
tine ink, this efflectizag z, clic's zeaking 25 as One of the CCE hector metabers, and, aise, oy 
arc, with the "3S2, na; oth Sae false i33 332 ineafs of the iaiage 5, Eiich 2ngages an anghu 

irs; 7 gi:iii.3a is: 23°ojection 6 for 32 on the tihisable, the errule 
iing. (3 Seyes &c. oc: 
A more specific objeci occurs is, coisection 40 S&ioia. A 2g forged on tie thimble, and pro 

With pilg fuses of the two-piec2 tips, agaii ea ecting into S, notch 3, provided in the sleeve 2, 
sides in the provisioA of an insisting 7 aggs olds the sectioxas against relative rotary move. 

e 3. 

ae gesticas into assembled po 

for that part of inse ink extending 26,7233, as inent. A nics disc 9, clarapeii between the upper 
telescoped sections of the casing, to enca. 33ad end of the thiri ole 8 and the head of the sleeve 
cool the are, hereby reducing volatilizatios of 45 2, forms a closure for he plug, and also a trans 
metai. gaitein Window, to alloy is spection of the con 
: A still furthe object resides in he provision dition of the fuse. younted in the head of the 
of resilient nearns normaliy under easion or thiziale 3 is a cup rivet 9, "fitica forms the other 
Sep2iating the link upon fusing, 23.2d 3.88% in- fuse contact. The structure so far described is 
sulating means disposed between the in: sad 50 anore or iess conventional, and, therefore, forms 
said resilient inenbei to prevent cyes-aeating no part of the present invention other than in 
and loss of temper of the resilient ineffier, and the combination as hereinafter claimed. 
also possible welding of the fuse iisai to the e- Cisposed between the telescoping sections & 
silient member to create a continusc 2.2c subse- and 3 is a fusible link 8, one end of which is 
quent to fusing, 55 electrically connected to the fiange of the metal 

  

  



2 
lic ferrule 4 by a drop of soldier 2. The opposite 
end of the link, which projects into the thimble 
through the slot 3, is embedded in a batch of 

, fusible alloy 4 of a lower meiting point than 
that of the fuse link f. The alloy is carried 
by a thermal coil 5, the lower end of which 
projects into the cup rivet , and is electrically 
secured thereto by means of Soldier or other Suit 
able material f, preferably having a higher 
melting point than the alloy 4. 

Positioned under the link is a flat spring 
provided at one end with an offset nose 8, which 
bears against the fuse link adjacent its connec 
tion with the thermal coil S. The opposite end 
of the spring extends between the walls of 
the sleeve 2 and thimble 3 adjacent the link . 
In carrying out the principles of the present 

invention, a disc is of substantially the same di 
ameter as the interior of the thinble 8 is posi 
tioned on the link adjacent its connection with 
the thermal coil 5, thus forning a shield be 
tween the link and coil, and also serving to cre 
ate a compression chamber 2 within the thimble 
3, as Well as serving to alline and hold the ther 
mal coil in central position Out of contact with 
the inner Wall of the thimble. 
That end of the link extending between the 

telescoped walls of the sleeve 2 and the thimble 3 
is provided With an insulating Wrapping or cover 
26, which extends at 22 to provide a complete in 
sulation between the fuse link and spring . 

Figure 3 illustrates the present invention ap 
plied to a conventional type of one-piece plug, 
provided With a body 2 formed of moulded insul 
lating material, and in which the link extends 
through an opening 28 formed in the body. The 
link is electrically connected to the metallic fer 
rule or contact 25 by solder 26. Above the solder 
the link is surrounded by suitable insulating ma 
terial 24 poured into the opening 24. In this 
form of the invention one end of the flat spring 

extends into a recess 2 formed in the casing 
23 adjacent the opening 26. A notch or groove 
28 is formed in the inner wall of the casing oppo 
site the recess 25 to allow movement of the spring 

and link upon fusing, as will be hereinafter 
described. The top of the casing 23 is closed by 
8. Inica, WindoW 29 held thereon by a cap 3 
crimped over the head of the casing. 

Figure 4 illustrates the invention applied to a 
cartridge type fuse, conpEising a casing 38 
formed of insulating material, and provided with 
metallic end caps 32, which serve as contacts for 
reception in a conventional fuse clip. The ther 
mal coil 85 is soldered or otherwise electrically 
connected to one of the caps 32, while the fuse 
link is connected to the opposite cap. A con 
tractile coil Spring 33, connected to the link 
adjacent its restricted potential fusing portion, 
and to the cap 32 with which the opposite end 
of the link is secured, serves to space the severed 
ends of the link upon fusing, as will be later 
described. 
Considering now the operation of the present 

invention, With particular reference to that form 
disclosed in Figures 1 and 2, upon conditions of 
initial overload to which circuits are subjected 
upon the starting of a notor, or other electrical 
appliances, the link is prevented from blowing, 
in that it is proportioned to fuse within the range 
of approximately five times the full load rating of 
the device in the circuit, and upward to and in 
cluding short circuit conditions. In the event of 
overloads below the foregoing values, the fusible 
alloy 4 softens and allows the spring to with 
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2,239,890 
draw the end of the fuse strip from the alloy, 
thus opening the circuit. When a short circuit 
occurs, the fuse element f, which is heavy 
enough to withstand starting currents or harm 
less Overloads, will open in the manner described, 
and possibly in other exposed portions between 
the disc 9 and the insulating wrapper 2. At 
the same time, the disc 9 will obstruct any tends 
ency of the arc to burn upwardly on the link, and 
should the fusing occur in the link above the disc, 
as upon short circuit or heavy Overloads, the lat 
ter affords protection against the arc carrying 
over to the thermal coil, thereby holding volatili 
zation to a minimum. 
While the disc 9 may be formed of any insul 

lating materia, in practise the most desirable re 
sults have been obtained in the use of a material. 
having arc-quenching and deionizing properties. 
In this respect black fibre has been found to be 
superior to white fibre, believed to be due to its 
ability to absorb and retain a greater amount of 
moisture. 1 

Inasmuch as the Spring f is spaced and insu 
lated from the link , there is no tendency of 
the link welding itself to the spring upon fusing 
intermediate its ends, nor of the spring carrying 
the arc along the link. A further advantage des 
termined in insulating the link from the spring 
resides in the fact that harmless Overloads heat 
the link to such an extent that the spring be 
comes overheated when in contact with the Sane, 
thus affecting its temper to the extent that its 
resiliency is destroyed. 

Heretofore, in conventional fuse structures of 
the type disclosed in Figure 1, it has been cus 
tomary to merely project the bare fuse link be 
tween the telescoping walls of the casing sections, 
and under such conditions it has been found that 
the arc frequently has a tendency to travel the 
entire ength of the link, causing the Sane to 
burn, and volatilize, all of which creates excessive 
pressure, which either ruptures the casing or cre 
ates ignitions, causing the fuSe to Weld in the fuse 
holder due to a flash-Over. 
The foregoing objections have been entirely 

overcome by the provision of the insulating wrap 
per 28, which surrounds that portion of the fuse 
link extending between the telescoping portions 
of the shell 2 and thin ble 3. The Wrapping may 
be of any pliable insulating material, such as pa 
per, asbestos, or the like. However, it is pre 
ferred to use a hygroScopic material, such as 
paper impregnated With a deionizing ingredient. 
Satisfactory results have even been obtained with 
gunned paper, which has a tendency to retain a 
sufficient annount of moisture to effectively cool 
or quench the arc so that portion of the link ex 
tending between the Sections of the casing will 
not volatilize. 
Inasmuch as a slightly tapered fit is provided 

between the outer shell 2 and the thimble 3, a 
clamping or wedging action between the two ap 
parently increases the Smothering effect of the 
insulating Wrapper, due to forcing the same into 
tight, intimate contact with the fuse strip. 

in that form of the invention shown in Figure 
3, the insulating filler 24' likewise serves to 
Smother burning of the link, and prevents the arc. 
from discharging or flashing past the casing. . 
In a cartridge type fuse, such as shown in Fig 

lure 4, the disc functions as heretofore described, 
and due to the inherent structure of the car 
tridge type fuse, no necessity is present for insu 

g portions of the link as required in plug type 
SeS . 



2,239,390 
From the foregoing explanation, considered in 

connection with the accompanying drawings, it 
is believed that the advantages of the present in 
vention will be apparent, in that the same pro 
vides for the reduction of metal volatilized, there 
by reducing the gas pressures generated, as well 
as the duration of the arc, which, because of the 
shields provided, is quickly quenched, and pre 
vented from spreading to other parts of the Con 
nection between the fuse contacts, all of which 
reduces lamage to the fuse casing, and the pos 
sibility cf fire hazard from ignitions and flash 
Overs to minimum. 
Inasm ch as the resilient means provided, in 

stantane usly spaces the severed portions of the 
connectic n between the contacts upon fusing, 
and in so doing raises the disc f, with the assist 
ance of pressure generated within the chamber or 
compartment 20, the raised position of the disc 
serves as an indicator of the condition of the fuse. 
Also, under all conditions of fusing, the link itself 
is slapped against the mica window by the spring, 
which affords an additional and plainly visible. 
indicator. 
We claim: 1. A circuit interrupter comprising, a casing of 

insulating material, a pair of terminals carried 
by the casing, a heat generating element of rela 
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tively high resistance connected to One of said 
terminals, a fusible link having one end con 
nected with said heat generating element by a 
low melting point fusible material and its oppo 
site end connected to the other of said terminals, 
said link being of lower resistance than said heat 
generating element and of greater resistance than. 
said low melting point fusible material and a 
fibre disc located on said strip adjacent said 
thermal element to form a closed compression 
chamber within which the thermal element is 
located. 

2. A circuit interrupter comprising, a casing of 
insulating material, a pair of terminals carried 
by the casing, a fusible link connecting said ter 
minals, a flat metallic spring positioned under 
said link and normally under stress to part the 
severed portions of said link upon fusing, and 
heat insulation disposed between said link and 
spring. 

3. A circuit interrupter comprising, a casing 
of insulating material, a pair of terminals car 
ried by the casing, a fusible link connecting said. 
terminals, a flat metallic spring positioned under 
said link and normally under stress to part the 
severed portions of said link upon fusing, said 
spring being spaced from said link throughout 
substantially the entire portion of the link dis 
posed within the interior of the casing and bear 
ing upon the link adjacent its inner end, and in 
sulation disposed between said link and spring. 

4. A circuit interrupter comprising, a casing 
of insulating material, a pair of. terminals car 
ried by the casing, a heat generating element con 
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3 
nected to one of said terminals, a fusible link con 
necting said heat generating element and the 
other of said terminals, said fusible link being 
of less resistance than said heat generating ele 
ment, a flat metallic spring positioned under said 
link and normally under stress to part the link 
from the thermal element when the link is re 
leased therefrom, said spring being spaced from 
said link throughout substantially that portion 
of the link disposed within the interior of the 
casing and bearing against the link adjacent its 
connection with said thermal element, and in 
sulation disposed between said link and Spring. 

5. A circuit interrupter comprising a casing of 
insulating material, a pair of terminals carried by 
the casing, a thermal element connected to one 
of said terminals, a fusible link connecting said 
thermal element and the other of said terminals, 
a fibre disc located on said link adjacent its con 
nection with said thermal element, said disc form 
ing a closed compartment within which the ther 
mal element is located, a flat metallic spring posi 
tioned under said link and normally under stress 
to part the link from the thermal element when 
the link is released therefrom, said spring being 
spaced from said link throughout substantially 
that portion of the link disposed within the in 
terior of the casing and bearing against the link 
adjacent said disc, and insulation disposed be 
tween said link and Spring. 

6. A circuit interrupter comprising, a casing 
consisting of a pair of telescoping sections formed 
of insulating material, a terminal carried by each 
of said sections, a thermal element connected to 
the terminal carried by the inner section, a fusible 
link connecting said thermal element and the 
other of said terminals, said link extending be 
tween the walls of the telescoping sections, a 
Wrapper formed of pliable sheet insulating ma 
terial surrounding that part of the link extending 
between the telescoping sections whereby the 
wrapper is forced into intimate contact with the 
link, a fibre disc located on said link adjacent said 
thermal element, and forming a closed compres 
sion chamber within which the thermal element is 
located, a flat metallic spring positioned under 
said link and normally under stress to part the 
link from the thermal element upon release from 
the same, said Spring being spaced from said ma 
terial throughout substantially that portion of 
the link disposed within the interior of the cas 
ing, and bearing against the link adjacent said 
disc, and insulation disposed between said link 
and Spring. 

7. A circuit interrupter comprising, a casing of 
insulating material, a pair of terminals carried 
by the casing, a fusible link connecting said ter 
minals, and a flat metallic spring positioned un 
der said link and normally under stress to part 
the Severed portions of said link upon fusing. 

OSCAR B. JUNC. 
PAULE, BEFFEIFNGER, 


