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[57] ABSTRACT 
A cartridge fuse includes a main casing and a sub-cas 
ing inside the main casing. The sub-casing houses the 
overload current interrupting means of the fuse and 
does not contain a pulverulent arc-quenching ?ller. 
The space bounded by the inner surface of the main 
casing and the outer surface of the sub-casing is filled 
with a pulverulent arc-quenching filler embedding the 
major fault current interrupting means of the fuse. 
The sub-casing is closed at least at one end by a pair 
of discs having juxtaposed rectangular cut-outs and 
de?ning a straight narrow slit. The sub-casing, the 
overload current interrupting means therein and the 
pair of ribbon fuse link sections extending from both 
sides of the sub-casing form a self-contained and self 
sustaining sub-assembly which can readily be handled 
in the process of manufacturing the fuse. The afore 
mentioned ribbon fuse link sections are pre-bent at 
sharp angles and form jointly with the sub-casing and 
the parts therein a clip-on unit, i.e. a unit that can 
simply be clipped on to the main casing without any 
metal-forming operation and without use of any tool. 

6 Claim. 5 Drawing Figures 
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CARTRIDGE FUSE WITH OUTER CASING AND 
OVERLOAD INTERRUPTING CHAMBER FORMED 

BY INNER SUB-CASING 

BACKGROUND OF THE INVENTION 

There is a number of instances where it is necessary 
to immerse some of the fusible means of an electric car 
tridge fuse in a pulverulent arc-quenching ?ller, and to 
keep the pulverulent arc-quenching filler away from 
other fusible means of the cartridge fuse. A so-called 
dual element fuse includes a fusible overload interrupt 
ing device and separate means for interrupting major 
fault currents. It is desirable to immerse the ribbon fuse 
links for interrupting major fault currents in a pulveru 
lent arc-quenching ?ller capable of absorbing large 
amounts of energy, such as quartz sand, and to keep the 
pulverulent arc-quenching filler, in particular quartz 
sand, away from the break or breaks formed for inter 
rupting overload currents of inadmissible duration. In 
such instances a cartridge fuse may include a cylindri 
cal main casing of electric insulating material and a 
cylindrical sub-casing having a smaller outer diameter 
than the inner diameter of the main casing, arranged in 
side of the main casing in spaced relation from the 
lateral wall thereof. The sub-casing is closed at its ends 
but has means for the passage of current-carrying con 
ductors through it. The space bounded by the main cas 
ing is ?lled with a pulverulent arc-quenching ?ller, ex 
cept that occupied by the sub-casing, i.e. the latter 
de?nes a void or empty space for the overload current 
interrupting means. 
Where the interrupting duty of a fuse is not severe a 

tubular sub-casing may be made of a tubular material 
capable of being squashed and thus closed. Dual ele 
ment fuses having sub-casings of this description are 
disclosed in US. Pat. No. 3,483,501 to Frederick J. 
Kozacka, Dec. 9, 1969 for Electric Cartridge Fuse. In 
cases where the interrupting duty is relatively severe 
the sub-casing ought to be made of a relatively stiff 
material that does not lend itself to squashing. Nor can 
the squashing technique shown in the above patent be 
adopted in instances where the reduction of the inter 
nal volume of the sub-casing inherent in the sub-casinG 
squashing technique is not desirable, or not acceptable. 
In some instances it is possible to close one or both 
ends of a sub-casing by a circular cover disc having an 
aperture or slit therein for the passage of ribbon con 
ductor means through the cover disc, the aperture or 
slit fitting the ribbon conductor means sufficiently 
close to preclude penetration of the pulverulent arc 
quenching ?ller from the space outside the sub-casing 
into the sub-casing. Closing of a sub-casing by an aper 
tured disc or washer becomes difficult if and when it is 
desired to have pre-bends in the conductor or conduc 
tors extending through one or both end surfaces of a 
sub-casing. 

This invention refers to an improvement of the struc 
ture shown in the above referred to US. Pat. No. 
3,483,501. This improvement consists, in essence, in 
imparting such a con?guration to the overload inter 
rupting means and to the major fault current interrupt~ 
ing means that they jointly form a clip-on unit that can 
simply be clipped on to the main casing without resort 
ing to any tool, or tools. The structure includes pre 
bent fusible conductors, a non-squashed sub-casing and 
cover means which make it possible to conveniently 
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2 
close a sub-casing irrespective of the con?guration of 
the portion of the conductor means or ribbon fuse link 
which is situated outside of the sub~casing. ' 

SUMMARY OF THE INVENTION 

In fuses according to the present invention at least 
one end of a cylindrical sub-casing is closed by a pair of 
circular discs having substantially the same diameter as 
the sub-casing and having juxtaposed rectangular cut 
outs. Said pair of discs is arranged at right angles to the 
axis of the sub-casing and in abutting relation to the 
latter. The discs de?ne between the cut-outs thereof a 
straight narrow slit for the passage of one of a pair of 
ribbon fuse link sections from the outside of the sub 
casing into the inside thereof. The aforementioned rib 
bon fuse link sections are pre-bent in such a fashion 
that they form jointly with the sub-casing a substan 
tially C-shaped self-contained and self~supporting clip 
on assembly unit, i.e. a unit which can be clipped on, or 
fastened to, the main casing without metal-forming and 
without resorting to any tool, or tools. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is partly a side elevation of a fuse embodying 
this invention and partly a longitudinal section of such 
a fuse taken substantially along H of FIG. 2; 

FIG. 2 is in substance a top plan view of the structure 
of FIG. 1 showing the end surface of the terminal cap as 
being partly broken away and the lateral surface of the 
terminal tap sectioned by a horizontal plane; 

FIG. 3 is a side elevation of the top end of the struc 
ture of FIG. 1 as seen from right to left; 

FIG. 4 is an exploded top-plan view of a detail of the 
structure of FIG. 1; and 

FIG. 5 is a portion of FIG. 1 drawn on a larger scale 
than FIG. 1. 

DESCRIPTION OF PREFERRED EMBODIMENT 
Referring now to the drawings, numeral 1 has been 

applied to indicate a tubular main casing of electric in 
sulating material, e.g. ?ber or glass-cloth melamine. 
Casing l is closed on the ends thereof by terminal caps 
or ferrules 2, each provided with a knife blade contact 
2a. The axially inner edges 3 or terminal caps 2 are 
crimped into casing l. Sub-casing 4 is arranged inside 
of main casing l in coaxial relation to the latter. The 
outer diameter of sub~casing 4 is substantially less than 
the inner diameter of main casing 1. Therefore a to 
roidal gap is formed between main casing l and sub 
casing 4. The upper portion of sub-casing 4 is provided 
with a liner 4' of insulating material forming an upper 
shoulder 4". A like shoulder is formed by liner 4' sub 
stantially midway between the ends of sub-casing 4. 
The sub-housing 4 houses two spring-biased parts 6'and 
7 of which the former is substantially in the shape of a 
plunger and the latter substantially in the shape of a 
bell, or inverted pot. The upper end surface of part 7 
forms an annular ?ange, and helical spring 8 rests with 
the upper end thereof against that ?ange. The lower 
end of helical spring 8 rests against a ?ange integral 
with plunger 6 inside of bell-shaped member 7. 
Member 7 is also provided with a radially outwardly 
projecting ?ange 7a abutting against the lower rim or 
circular edge of sub-housing 4. The bottom of member 
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7 is closed by a disc-shaped cover plate 13 of metal and 
the axially inner end of fusible element or ribbon fuse 
link 9" is soldered at 7' to cover plate 13 by a soft 
solder having a relatively high fusing point. Reference 
character 6' has been applied to indicate two solder 
joints formed by soft solder having a relatively low fus 
ing point. One of these two solder joints conductively 
interconnects parts 6 and 7, and the other of these two 
solder joints conductively interconnects plunger 6 and 
the axially inner end of a fusible element or ribbon fuse 
link 9'. Fusible element sections 9’ and 9" are per 
forated copper ribbons as clearly shown in FIG. 3 
wherein reference character 14 has been applied to in 
dicate perforations in fusible element or fuse link 9’. 
The upper end of sub-housing 4 is closed by a pair of 

circular discs 5a,5b of electric insulating material of 
which the lower disc 5b rests against shoulder 4" and 
the upper disc 5a rests upon lower disc 5b. As seen in 
FIG. 4 the juxtaposed sides of discs 5a,5b are provided 
with rectangular cut-outs. When discs 5a,5b are super 
imposed in registry these rectangular cut-outs de?ne a 
narrow slit allowing the passage of fuse link section 9' 
from the space within sub-casing 4 to the space outside 
sub-casing 4 and within main casing 1. 
The ends of fuse link sections 9',9" immediately ad 

jacent sub-casing 4 extend along the axis of main casing 
1. Each fusible element section 9',9" has a ?rst bend 
inside of main casing 1 and a second bend coextensive 
with one of the rims of main casing 1. The axially outer 
ends of fusible element means 9',9" are sandwiched 
between the outer surface of easing l and the radially 
inner surfaces of caps 2. Each of caps 2 has a circular 
aperture 2c in the lateral surface thereof arranged op 
posite to, or in registry with, one of the ends of fusible 
element means 9',9". A solder joint 11 is arranged in 
side each of the circular apertures 2c in caps 2, each 
solder joint 11 conductively connecting the axially 
outer end of one of fuse links 9',9" to one of terminal 
caps 2. The radially outer surface of each solder joint 
11 is covered with a heat resistant protective layer 12 
to avoid exposure thereof to the effects of ambient at 
mospheres. Protective layer 12 may be formed by sil 
icone grease. 

Sub~casing 4 is surrounded by a body of pulverulent 
arc-quenching ?ller l0 embedding fusible element sec 
tion 9’,9" ?lling main casing 1. Discs 5a,5b preclude 
arc-quenching ?ller 10 from penetrating into sub~cas~ 
ing 4 where its presence is not desired. Discs 5a,5b may 
be held in position by friction. Upon ?lling main casing 
1 with ?ller 10 the latter tends to maintain discs 5a,5b 
in proper position. 
0n occurrence of protracted overloads solder joints 

6’ soften and plunger 6 moves under the action of 
spring 8 away from the axially inner end of fusible ele 
ment 9’. Thus an arc is kindled which is con?ned to a 
chamber formed by sub-casing 4. This chamber does 
nOt contain any pulverulent arc-quenching ?ller whose 
properties are not compatible with the interrupting 
requirements for low current arcs. Thus parts 4,4’, 5a, 
5b,6,7,8 and 13 form an effective overload interrupting 
device. 
The ribbon fuse link sections 9’, 9" are a means for 

interrupting major fault currents, such as short-circuit 
currents. 
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4 
The aforementioned overload interrupting device 

4,4',5ab,6,7,8 and 13 and the two ribbon fuse link 
sections 9',9" connected in series with that device 
form a self-contained substantially C-shaped sub-as 
sembly which has the con?guration shown in FIG. 1 be 
fore being mounted inside of main casing 1. To form 
such a self-contained and self-supporting sub-assembly 
ribbon fuse link section 9’,9" must be su?iciently stiff I 
to retain without support any shape imparted to them, 
and more particularly the shape shown in FIG. 1. It is 
apparent from FIG. 1 that each fuse link section 9’,9" 
includes an inner end and an outer end both parallel to 
the axis of main casing 1. The intermediate portions of 
fuse link sections 9’,9" are diverging radially outwardly 
and the aforementioned sub-assembly forms a clip-on 
unit that can readily be affixed to casing 1, thus greatly 
reducing the cost of, and the amount of time involved 
in, production of the fuse. 
When assembling the fuse shown in FIG. 1 the afore 

mentioned clip~on unit is ?rst inserted into the main 
casing 1. It has substantially the same con?guration 
prior to its insertion into main casing 1 as thereafter, 
i.e. each fuse link section 9’,9" is pre-bent at two 
points prior to insertion of the subassembly or clip-on 
unit into main casing 1. Each fuse link section 9’,9" has 
a ?rst bend co-extensive with one point of the axis of 
sub-casing 4 and a second bend situated at a point hav 
ing a radial spacing from said axis substantially equal to 
the radius of main casing l. The aforementioned 
second bend of each fuse link section 9',9" is clamped 
between one rim of casing l and one end surface 2b of 
one of the terminal caps of ferrules 2. The axial spacing 
of said ?rst bend of fuse link sections 9',9" is substan 
tially less than the length of easing 1. The axial spacing 
of the second bend of ribbon fuse link sections 9',9" 
are sufficiently equal to the length of casing l. Fuse link 
sections 9’,9" are su?iciently stiff to retain the shape 
thereof without any support other than the support pro 
vided by parts 6 and 7 and sub-casing 4. On the other 
hand, the fuse link sections 9’,9" are relatively resilient 
to make it possible to be bent from right to left (as seen 
in FIG. 1) and then snap into place, i.e. the position 
shown in FIG. 1. Upon having inserted the snap-on unit 
9',6,7,8,5a,5b,4,4',13 and 9" into main casing 1 one 
terminal cap 2 is mounted in place and thereupon the 
pulverulent arc-quenching ?ller 10 is ?lled into casing 
1. Then the other terminal cap 2 is mounted on main ‘ 
casing 1 and the two solder joints 1] are formed. 
Finally the protective silicone grease layers are placed 
into the apertures 20 of caps 2. 

I claim as my invention: 
1. A sub-assembly for making time-lag fuses includ 

mg 
- a. a cylindrical overload interrupting device casing; 
b. a fusible overload interrupting device including a 

spring-biased switching means and a soft solder 
element normally maintaining said switching 
means in the closed position thereof arranged in 
side said casing; 

. means for closing the end surfaces of said casing; 
. a pair of ribbon fuse link sections for interrupting 
major fault currents connected in series with said 
overload interrupting device each projecting away 
from one of the end surfaces of said casing, said 
ribbon fuse link means being sufficiently stiff to 
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retain without support the shape imparted to them, 
each of said ribbon fuse link sections being pre 
bent and having an inner straight end substantially 
parallel to the axis of said casing, an outer straight 
end substantially parallel to said axis of said casing 
and an intermediate straight portion inclined to 
said axis of said casing, said pair of fuse link sec 
tions being sufficiently resilient to snap back to the 
position thereof upon having undergone limited 
transverse bending, and said pair of fuse link sec 
tions and said casing jointly forming a substantially 
C-shaped self-contained and self-supporting clip 
on unit adapted to be clipped in position inside of a 
fuse casing. 

2. A sub-assembly as specified in claim 1 wherein at 
least one end of said casing is closed by a pair of circu 
lar discs of insulating material having substantially the 
same diameter as said casing and superimposed in re 
gistry, each of said pair of discs having a substantially 
rectangular cut-out and the cut-out of said pair of discs 
de?ning a straight narrow slit for the passage of one of 
said pair of ribbon fuse link sections. 

3. A sub-assembly for making time-lag fuses includ 
mg . I 

a. a cylindrical overload interrupting device casing; 
b. a fusible overload interrupting device inside said 

casing, said overload interrupting device including 
a switch means spring-biased to the open position 
thereof and a solder joint normally maintaining 
said switch means in the closed position thereof; 

c. means for closing the end surfaces of said casing; 
d. a pair of ribbon fuse link sections for interrupting 
major fault currents connected in series with said 
overload interrupting device each projecting away 
from said overload interrupting device in a 
direction substantially longitudinally of said cas~ 
ing, said ribbon fuse link sections being sufficiently 
stiff to retain without support a shape imparted to 
them, each of said ribbon fuse link sections being 
pre-bent and including a substantially straight 
inner end conductively connected to said overload 
interrupting device, a substantially straight radially 
outer end substantially parallel to said axis of said 
casing and an intermediate substantially straight 
portion inclined to said axis of said casing, said 
pair of fuse link sections being sufficiently resilient 
to snap back to the initial position thereof upon 
having undergone some transverse bending out of 
said position, and said pair of fuse link sections and 
said casing jointly forming a self-contained and 
self-supporting clip-on unit adapted to be clipped 
in position inside a fuse casing. 

4. A sub-assembly as speci?ed in claim 3 wherein 
said housing is closed on one of the cylindrical ends 
thereof by a metallic cover plate to which Said radially 
inner end of one of said pair of fuse link sections is sol 
dered, and wherein said housing is closed on the other 
of the cylindrical ends thereof by a pair of circular discs 
having substantially the same diameter as said casing 
and having juxtaposed rectangular cut-outs forming 
therebetween a narrow slit for the passage of one of 
said pair of ribbon fuse link sections from the outside of 
said casing to the inside thereof. 

5. An electric cartridge fuse including 
a. a cylindrical main casing of electric insulating 

material; 
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6 
b. a pair of terminal caps mounted upon the ends of 

said main casing and closing the ends thereof; 
c. a cylindrical sub-casing having a smaller outer 

diameter than the inner diameter of said main cas 
ing arranged inside said main casing in spaced rela 
tion from the lateral wall thereof; 

d. a fusible overload interrupting device inside said 
sub~casing, said overload interrupting device in 
cluding a pair of relatively movable spring- biased 
parts normally restrained in position by solder 
joint means; 

e. a pair of ribbon fuse link sections for interrupting 
major fault currents each having an axially outer 
end conductively connected to one of said pair of 
terminal caps and an axially inner end conductive 
ly connected to one of said pair of relatively mova 
ble parts, each of said pair of ribbon fuse link sec 
tions being pre-bent at two distinct points includ 
ing a ?rst bend coextensive with one point of the 
axis of said sub-casing and a second bend situated 
at a point having a radial spacing from said axis 
substantially equal to the radius of said main cas 
ing, the axial spacing of said first bend of said pair 
of fuse link sections being less than the length of 
said main casing and the axial spacing of said 
second bend of said pair of fuse link sections being 
substantially equal to the length of 'said main cas 
ing, said pair of ribbon fuse link sections being suf 
?ciently stiff to retain the shape thereof without 
any support other than the support provided by 
said pair of relatively movable spring-biased parts 
and said sub-casing, said pair of ribbon fuse link 
sections being sufficiently resilient to snap back to 
their initial positions following a limited transverse 
bending thereof, and said pair of relatively mova 
ble spring-biased biased parts, said sub-casing and 
said pair of ribbon fuse link section jointly forming 
a substantially C-shaped self-contained and self 
supporting clip-on sub~assembly unit; 

f. a body of pulverulent arc-quenching ?ller inside 
said main casing surrounding said sub-casing and 
embedding said pair of fuse link sections; and 

f. means for precluding said arc-quenching ?ller 
from entering into said sub-casing, said means in 
cluding a pair of circular discs haVing substantially 
the same diameter as said sub-casing and having 
juxtaposed substantially retangulat cut-outs, said 
pair of discs being arranged at right angles to the 
axis of said sub-casing in abutting relation to said 
sub-casing and defining between said cut-outs 
thereof a straight narrow slit for the passage of one 
of said pair of ribbon fuse link sections from the 
outside of said sub-casing into the inside thereof. 

6. An electric cartridge fuse as specified in claim 1 
wherein 

a. said sub-casing includes an internal liner having a 
shorter length than said sub-casing and forming a 
first shoulder adjacent one end of said sub-casing 
and forming a second shoulder substantially mid 
way between the ends of said sub-casing; wherein 

b. said pair of circular discs abuts against said ?rst 
shoulder; and wherein 

0. one of said pair of relatively movable spring-biased 
parts is formed by a hollow cylinder abutting with 
one of the end surfaces thereof against said second 
shoulder. 

* * * Ik * 


