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(C. 200-132) 1 Claims. 

1. 
This invention relates generally to protective 

devices, and more particularly to electric fuses 
for the protection of electric circuits against ex 
cessive currents. 
A fuse structure related to my present in Ven 

tion is disclosed in my co-pending patent appli 
cation Ser. No. 240,553, filed August 16, 1951 
for Electric Fuses, and it is one object of my 
present invention to improve the structure dis 
closed in my above patent application. 
Another object of my invention is to provide 

a cartridge fuse of the non-vented type Which is 
less expensive to manufacture than the fuses 
of this type which were known heretofore. 

In non-renewable or one time cartridge fuses 
the connections between the terminal caps and 
the fuse link are generally Solidered, brazed O' 
Weided to insure low I.R. losses and permanence. 
Soldering, brazing and Welding are, however, 
relatively expensive and time consuming opera 
tions. It is, therefore, another object of my in 
wention to provide a non-renewable or One time 
cartridge fuse having resilient clamping con 
nections between the terminal caps and the fuse 
link which connections have low IP.R. losses and 
a high degree of permanence. 

Still another object of my invention is to pro 
vide a cartridge fuse of the non-vented type 
having means for establishing conductive Con 
nections between the terminal caps of the fuse 
and the fuse link at points of the fuse Structure 
which are situated on the inside thereof and 
which points are completely surrounded and pro 
tected by the terminal caps. 
Another object of the invention is to provide 

a cartridge fuse wherein a line or point contact 
is established between the fuse link and the ter 
minal caps or ferrules of the fuse. 

Further objectS and advantages of this in 
wention will become apparent as the following 
description proceeds, and the features of novelty 
which characterize this invention will be pointed 
out With particularity in the claims annexed to 
and forming part of this specification. 

For a better understanding of this invention 
reference may be had to the accompanying 
drawing which illustrates several embodiments 
thereof. 

Fig. 1 is an exploded view of the constituent 
parts of fuse embodying the present invention, 
the parts being ShoWn in longitudinal Sections; 

Fig. 2 ShoWS the Same parts as Fig. 1 in a S 
Sembled positions; 

Fig. 3 is a Section along 3-3 of Fig. 2; 
Fig. 4 is a view similar to that of Fig. 1 of 

another embodiment of the invention; 
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2 
Fig. 5 is a view similar to that of Figs. 1 and 4 

of a further embodiment of the invention; 
Fig. 6 is a Section along 6-6 of Fig. 5; 
Fig. 7 is a side elevation of a fuse embodying 

the present invention, and 
Fig. 8 is an end View of the structure Shown in 

Fig. 7. 
Referring now to FigS. 1 to 3, inclusive, the 

fuse shown therein comprises a tubular casing 
made of a suitable insulating material as, for 

instance, hard fiber or a synthetic-resin-glass 
cloth laminate. Both ends of casing are closed 
by a first pair of caps or link-Supports 2 mounted 
On Casing . A pair of terminal caps or a Sec 
Ond pair of caps 3 is mounted on each end of 
casing . Figs. 1 to 3 show but one end of casing 
l, one of both link supports 2 and one of both 
terminal caps 3 and it Will be understood that 
the Structure On the end of casing which has 
been Onnitted is identical to the structure at the 
end of casing that has been shown. Link 
Support 2 consists of highly resilient sheet metal, 
e. g. Phosphor bronze, and is laterally fluted 
Or Corrugated Substantially in the fashion of a 
bottle-cap of the Crown cork type. Link-sup 
port 2 has Substantially the shape of a truncated 
COne and the lateral parts thereof have a ra 
dially outward bending tendency. 
The fuse link 4 is arranged within casing 

coaxially with respect thereto. The link-sup 
portS 2 are each provided with an opening or 
aperture 5 for the passage of the axially outer 
ends of fuse link 4. Link 4 is preferably made 
of Silver or copper and of the ribbon type. It 
is bent to channel-shape at the points where it 
paSSes through the circular openings or aper 
tures 5 provided in the caps or link-supports 2. 
The transverse bending of fuse link tends to 
increase the dimensional stability thereof. The 
Outer ends of terminals of link 4 are bent angul 
larly at two points designated by the reference 
numerals 6 and 7. The bend at 6 is approxi 
mately 90 degrees, whereas the bend at 7 is less 
than 90 degrees before the parts are assembled 
(Fig. 1) and approximately 90 degrees after the 
parts are assembled (Figs, 2 and 3). 
Casing is filled with a pulverulent heat alo 

Sorbing and arc-quenching material 8 such as, 
for instance, pure quartz sand before all of the 
CapS 2 and 3 are mounted thereon. To facili 
tate mounting of caps 3 upon caps or link 
SupportS 2 the former are provided with a coni 
cal or flaring entrance portion 9. 
The first step in the process of assembling the 

fuSe Structure consists of inserting fuse link 4 
into casing . Thereupon one of the two link 
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supports 2 is mounted upon casing Whereby 
one end of link 4 is safely centered with regard 
to casing f. Thereupon link 4 is bent at the 
points 6 and T substantially as indicated in Fig. 
1. The next step consists in mounting inore 
or less loosely a terminal cap 3 upon link-holder 
2. Then the entire structure is turned upside 
down and the pulverulent arc-quenching mate 
rial 8 is filled into the open end of Casing f. 
Thereafter the open end of casing is closed 
by a cap-shaped link-holder 2, link is bent at 
two points 6 and 7 and a terminal cap 3 is 
mounted more or less loosely on Casing , and 
link-holder 2. Finally the fuse is fed into a 
crimping machine where the outer or terminal 
caps 3 are crimped as clearly shown in Fig. 2. 
Thus it is possible to achieve permanent low 

resistance connections between the terminal 
caps 3 and the link 4 and to maintain the fuse 
link securedly in a position coaxial With respect : 
to the tubular casing of the fuse Without re 
Sorting to Sodering, Welding or brazing Opera 
tions. 
When the axially outer caps 3 are mounted 

upon the axially inner caps or link-holders 2, the 
inside Surfaces of the former are being resiliently 
engaged by the lateral fiuted portions of the 
latter. The lateral fluted portions of the axially 
inner caps or liik-SupportS 2 are being Con 
pressed by the axially outer caps 3 and then 
tend to Snap OutWardly and rest With consider 
able pressure against the inner Surfaces of the 
axially outer caps 3. The compression of link 
supports 2 is highest at the points thereof where 
the link is Wedged between the link-Supports 
2 and the axially Outer or terminal caps 3. 
Consequently link 4 is pressed under consider 
able pressure against the inner surfaces of ter 
minal capS 3, thus in Suring a maximum of Con 
tact pressure and a minimum of contact re 
sistance. 
The link-centering passages 5 in link-supports 

2 do not need to be circular to bend the end por 
tions of link 4 to channels having a considerable 
dimensional stability; this end may be achieved 
by curvilinear link-centering passages 5 the 
geometrical Configuration. Of Which is other than 
circular. 
Caps or link-holders 2 are made of relatively 

thin and relatively resilient sheet metal, whereas 
terminal caps 3 are relatively thick and relatively 
rigid. The axially outer terminal caps 3 are con 
siderably longer than the axially, inner caps or 
link-holders 2. 

the higher the Spring force by which the termi 
nals of fuse link 4 are being pressed against the 
inner Surfaces of terminal caps 3. 

in the embodiment of the invention illustrated 
in Fig. 4 casing: i) is intended to be closed by a 
link-holder or cap to which a ribbon type fuse 
link 3 is Spot-Welded at 4. This spot-Weld is 
located within casing upon complete assembly 
of the fuse Structure and is not subject to the dis 
advantages of prior art welding connections be 
tween a fuse link and a terminal cap. Terminal 
cap is has a conical or flaring entrance portion 
6 and is intended to be mounted on cap and 
casing in a way similar to that shown in Fig. 2. 
Upon mounting of terminal cap. 5 on the axially 
inner cap if the semi-assembled fuse structure is 
turned upside down and filled with a suitable 
pulverulent arc-quenching substance, which may 
either be of the inert or non-gas-evolving type, or 
of the gas-evolving type, as desired. The end of 
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4. 
the casing to last to be closed is provided with a 
pair of superimposed caps of the type shown in 
Fig. 1 and the link 3 is clamped between these 
Superimposed caps in the fashion illustrated in 
FigS. 2 and 3. 
The structure shown in Figs...5 and 6 is similar 

to that shown in Figs. 1 to 3, inclusive, except 
for the fact that a substantially U-shaped later 
ally corrugated bracket has been substituted in 
FigS. 5 and 6 for the corrugated conical link-sup 
porting cap 2 of Figs. 1 to 3. 
Referring now to Figs. 5 and 6, reference nu 

iiieral 29 has been applied to a casing of insulat 
ing material in which the link 2 is held in co 
axial position by means of a pair of brackets 23 
of which only the upper bracket 23 has been 
ShoWn in Figs. 5 and 6. Brackets 23 are of rela 
tively short length and consist of relatively thin, 
highly resilient sheet metal, e.g. Phosphor bronze. 
Each of the above pair of link-supporting brack 
etS 23 is mounted on one of the axially outer ends 
of casing 20. The lateral portions 24 of brackets 
23 are fluted or corrugated, as best shown in Fig. 
5, and Overlap the outer surface of casing 20 when 
mounted thereon. Brackets 23 are each provided 
with a curvilinear perforation 25. Fuse link 2 
is threaded through the perforation 25 in each of 
the two brackets 23 and thereby held in a posi 
tion Substantially coaxially with respect to cas 
ing 28. Fuse link 2 is bent to form a channel at 
the points thereof situated immediately adjacent 
to perforations 25. The terminal caps 22 have a 
conical or fiaring entrance portion 26 which 
facilitates the mounting thereof on brackets 23 
and Casing 20. The terminal caps 22 are of con 
siderably greater length than the corrugated side 
portions 24 of brackets 23 and cover completely 
all of bracketS 23 upon being mounted upon cas 
ing 20. The sheet metal of which terminal caps 
22 are made is thicker and more rigid than the 
sheet metal of which brackets 23 are made. Each 
bracket 23 is biased radially outwardly by the re 
siliency or Springiness inherent in the material of 
Which it is made. 
When all constituent parts of the fuse struc 

ture are assembled in the same general fashion 
indicated in Fig. 2, the axially outer ends or ter 
ininals of link 2? are being clamped between the 

dially outer corrugated surfaces 24 of brackets 
23 and the internal cylindrical surfaces of termi 
nal caps 22 on account of the resiliency inherent 

The shorter the lateral fluted 
portions Ol' Coltrugated skirts of link-holders 2, 

C) 

in the material of which brackets 23 are made. 
It will be noted from. Figs. 1 to 3, inclusive, that 

terminal caps 3 have a smaller internal diameter 
than the largest diameter of link-Supporting caps 
2 When in non-compressed condition, and that 
link-Supporting caps 2 ale Compressed by termi 
nal caps 3 to substantially cylindrical shape upon 

- complete assembly of the fuse structure. 
In the structure illustrated in Figs. 4 and 5 the 

terminal caps 22 have a smallerinternal diameter 
than the largest distance between the outer sur 
face of the corrugated or fluted side portions 24 
of brackets 23, and brackets 23 are compressed by 
caps 22 to substantially prismatic shape, upon 
Complete assembly of the fuse structure. 

... It will further be noted that in all embodiments 
of the invention shown the spacing between the 

5 

casing and the fuse link is uniform throughout 
the active length of the latter, thus, precluding 
charring of the casing tending to occur where 
that Spacing is not uniform. 
Another important, feature of the invention re 

sides in that the axially outeror, terminal caps are of the non-perforated type, the current-carry 
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ing connections between the fuse link and said 
Caps being made at the inner Surface thereof. 
AS shown in FigS. 7 and 8 the appearance of 

fuses according to this invention does not mate 
rially differ from that of conventional or prior art 
cartridge fuses, except for the lack of any solder 
ing, brazing or Welding connection visible on the 
outer surfaces of the terminal caps. In Figs. 7 
and 8 reference numeral 30 has been applied to 
designate the insulating casing of the fuse, ref 
erence numerals 3 designate the axially outer 
terminal caps (the axially inner caps or link 
holders not being shown in Figs. 7 and 8) and 
reference numerals 32 designate the axially outer 
end Surfaces of terminal caps 3. There is no 
perforation or Solder or brazing joint on either of 
both end Surfaces 32. 

It will be understood that, although but a few 
exinbodiments of this invention have been shown 
and described in detail, the invention is not 
limited thereto and that the illustrated embodi 
neintS may be modified or other embodiments 
made Without departing from the spirit and the 
Scope of the invention as set forth in the accom 
panying claims. 

It is claimed: 
1. A. One tinne fuse comprising a casing of in 

Sulating material, a conductive fuse link arranged 
Within Said casing, a pair of link-supports of re 
Silient sheet metal substantially U-shaped in 
CiOSS-Section each arranged at one of the axially 
Outer ends of Said casing and overlapping the 
Outer Surface thereof, the lateral portions of each 
of Said pair of link-supports being resiliently 
biased radially outwardly away from the outer 
Surfa€e of Said Casing, and a pair of metallic ter 
minal caps each mounted on one of the axially 
Outer ends of said casing over one of said pair of 
link-Supports, the inside of each of said pair of 
terminal caps being resiliently engaged by said 
lateral portions of one of said pair of link-Sup 
ports. 

2. A One time fuse Comprising a casing of in 
Sulating material, a pair of link-supports substan 
tially U-shaped in croSS-Section each arranged at 
One of the axially Outer ends of Said casing and 
overlapping the outer surface thereof, the lateral 
portions of each of Said pair of link-supports be 
ing resilient and biased radially outwardly away 
from the outer surface of said casing, each of 
Said pair of link-Supports having a link-centering 
paSSage arranged substantially coaxially with 
respect to said Casing, a conductive fuse link ar 
ranged. Within Said casing in Substantially coaxial 
relation thereto, each of the axially outer ends of 
said link passing through Said link-centering pas 
Sage in One of Said pair of link-supports and be 
ing bent to engage Said lateral portions of said 
One of said pair of link-Supports, and a pair of 
metallic terninal Caps each mounted. On one of 
the axially outer ends of said casing over one of 
Said pair of link-Supports, the inside of said pair 
of terminal caps being resiliently engaged by Said 
lateral portions of said pair of link-supports, 

3. A one time fuse comprising a casing of in 
Sulating material, a pair of sheet-metal link-Sup 
ports Substantially U-shaped in Cross-section each 
arranged at one of the axially outer ends of Said 
casing and overlapping the Outer Surface thereof, 
the lateral portions of each of said pair of link 
supports being resilient and biased radially out 
Wardly away from the outer surface of said cas 
ing, each of Said pair of link-Supports having a 
Curvilinear link-centering passage arranged sub 
stantially coaxially with respect to said casing, a 
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6 
ribbon type conductive fuse link arranged within 
said casing in Substantially coaxial relation there 
to, each of the axially outer ends of Said link 
paSSing through Said link-centering passage in 
One of Said link-Supports and being transversally 
bent into channel-shape by the curvilinear con 
figuration of Said link-centering passage, the ex 
tremity of each of the axially outer ends of said 
link being bent to engage Said lateral portions of 
One of Said link-Supports, and a pair of conduc 
tive terminal caps each mounted on one of the 
axially outer ends of said casing over one of said 
pair of link-supports, the inside of each of said 
pair of termixial caps being resiliently engaged by 
Said lateral portions of Said pair of link-supports. 

4. A One time fuse comprising a tubular cas 
ing of insulating material, a conductive fuse link 
arranged within Said casing, a pair of Spaced link 
Supports of relatively resilient sheet metal having 
fluted lateral portions and interimediate portions 
fol' centering Said link in a position Substantially 
coaxially With respect to Said casing, said pair of 
link-SupportS being conductively interconnected 
by Said link and each mounted on one of the ends 
of Said Casing, and a pair of conductive terminal 
caps each mounted over one of Said pair of link 
Supports, said pair of terminal caps being engaged 
under preSSule at the internal Surfaces thereof 
by Said fluted lateral portions of Said pair of link 
SupportS On account of the resiliency inherent 
in the sheet-metal of which said pair of link 
SupportS is made. 

5. A one tirine fuse comprising a casing of in 
Sulating naterial, a Conductive fuse link within 
Said casing, a first pair of relatively resilient con 
ductive terminal caps of relatively short length 
conductively interconnected by said fuse link, 
each of Said first pair of terminal caps being 
(Ouiated on One of the axially outer ends of said 
Casing and Overlapping the outer surface thereof, 
and a Second pair of relatively rigid conductive 
terminal caps of greater length than said first 
pair of terminal caps, each of said first pair of 
terminal caps engaging under pressure the inter 
nal Surface of one of Said second pair of terminal 
caps On account of the resiliency inherent in the 
raaterial of Said first pair of terminal caps. 

6. A One time fuse comprising a casing of in 
Sulating material, a conductive fuse link Within 
Said Casing, a pair of Spaced link-supporting 
brackets of relatively short length consisting of 
relatively thin highly resilient sheet metal, each 
of Said pair of brackets being mounted on one of 
the axially outer ends of said casing and over 
lapping the outer Surface thereof, a pair of per 
formations one in each of said pair of brackets 
arranged. Substantially coaxially with respect to 
Said Casing for the paSSage of said link through 
each of said pair of brackets, a pair of terminal 
caps of greater axial length than said pair of 
brackets consisting of relatively thick and rela 
tively rigid sheet metal, each of said pair of brack 
ets being biased radially outwardly by the re 
siliency inherent in the material of said pair of 
brackets, the axially outer ends of said link being 
clamped between the radially outer surfaces of 
Said pair of brackets and the internal surfaces of 
Said pair of terminal caps and pressed against said 
internal Surfaces by the resiliency inherent in the 
Imaterial of Said pair of brackets. 

7. A one time fuse comprising a tubular casing 
of insulating material, a conductive fuse link 
Within Said Casing, a first pair of relatively re 
silient radially compressible metallic terminal 
caps each having substantially the shape of a 



7 
truncated cone in non-compressed condition, each 
of said first pair of terminal caps being mounted 
on One of the ends of said casing and said first 
pair of terminal caps being conductively inter 
connected by said fuse link, a second pair of rela 
tively rigid metallic terminal caps each mounted 
on one of said first pair of terminal caps and hav 
ing a smaller internal diameter than the largest 
diameter of said first pair of terminal caps when 
in non-compressed condition, said Second pair of 
terminal caps compressing said first pair of ter 
minal caps to substantially cylindrical shape. 

8. A one time fuse comprising a casing of in 
sulating material, a conductive fuse link within 
said casing, a first pair of relatively resilient radi 
ally compressible metallic terminal caps each 
having substantially the shape of a truncated 
cone in non-compressed condition, each of Said 
first pair of terminal. caps being mounted on one 
of the ends of said casing and provided with a 
perforation for the passage of said link arranged 
Substantially coaxially with respect to said casing, 
said link being threaded through said perforation 
in each of said first pair of terminal caps and bent 
into engagement with the lateral portion thereof, 
and a second pair of metallic terminal caps each 
mounted on one of said first pair of terminal caps 
and having a smaller internal diameter than the 
largest diameter of said first pair of terminal caps 
when in non-compressed condition, said second 
pair of terminal caps compressing said first pair 
of terminal caps to substantially cylindrical 
shape. - .. 

9. A One time fuse comprising a casing of in 
sulating material, a conductive fuse link arranged 
within Said casing, a pair of link-holders of rela 
tively resilient sheet metal tending to flex radi 
ally outwardly each arranged on one end of said 
casing and Supporting. Said link in a position sub 
stantially coaxially with respect to said casing, at 
least one of Said pair of link-holders being pro 
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vided with an aperture for the passage of said 
link, and a pair of terminal caps of relatively rigid 
sheet metal each mounted on' one and tending to 
be flexibly engaged by one of said pair of link 
holders, at least one terminal of said link being 
clamped between one of said pair of link-holders 
and one of Said pair of terminal caps. 

10 

10. A one time fuse comprising a tubular cas 
ing of insulating material, a conductive ribbon 
type fuse link within said casing, a pair of link 
holders of relatively resilient sheet metal each ar 
ranged on one end of said casing, each of said 
pair of link-holders having a perforation ar 
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ranged substantially coaxially with respect to said 
Casing, Said link being threaded through said per 
foration in each of said pair of link holders and 
twice bent at each terminal portion thereof at 
substantially right angles in such a manner as 
to lie substantially flush with the radially outer 
surfaces of said pair of link-holders, each of said 
pair of link-holders tending to flex radially out 
wardly on account of the inherent resiliency 
thereof, and a pair of non-perforated terminal 
caps of relatively rigid sheet metal each mount 

25 ed on one of said pair of link-holders and flexibly 
engaged on the inside thereof by said one of said 
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pair of link-holders, each said terminal portion 
of Said link being tightly clamped between one of 
said pair of link-holders and one of said pair of 
terminal caps. 

11. A one time fuse according to claim 10 
wherein each of said pair of link-holders is cor 
rugated at the lateral surfaces thereof. 
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