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The invention relates to fuses such as those 
employed to open electric circuits when the cur 
rent therein exceeds a predetermined value, and 
more particularly to fuses of the delayed action 
type which are adapted to carry a relatively 
large overload for a short period of time or carry 
a relatively small overload for a longer period 
of time." 

Fuses of this type have been proposed in which 
the fusible element was surrounded by a heater 
element composed of a coil of relatively high 
resistance wire in series with the fusible element, 
but such fuses are usually adapted to carry only 
a Small amount of current, and also, due to the 
Oxide coating that forms on the fusible element, 
their characteristics change with age and they 
Soon become unreliable. 

Fuses of larger size have also been proposed 
in which two conductive elements were joined 
by a fusible element suitably alloyed thereto and 
the fusing heat was provided by the passage 
of current through adjacent granular carbon. 
However, due to the variation in resistance of 
such carbon under different degrees of compres 
sion it is extremely difficult to commercially 
manufacture fuses of this type that are uniform 
in action. 

Fuses of this type have also been proposed in 
which one end of a fusible wire is soldered to one 
end of a graphite resistance element. In this con 
struction, however, the solder and the fuse wire 
are both fusible and, due to the high conduc 
tivity of graphite, a relatively small cross-sec 
tion must be used to provide the necessary re 
sistance. As both the amount of solder used and 
the amount of fuse wire melted down during the 
soldering operation varies considerably, the 
amount of fusible metal in contact with the 
heater element likewise varies and this causes 
variations in the action of the fuses. 

Therefore, the chief objects of this invention 
are to provide a fuse of the type described that 
is lower in cost, easier to manufacture, more 
simple in construction, better adapted to the vari 
ous conditions of use, more accurate and uni 
form in operation, better adapted for installation 
in the various types of fuse containers, and sub 
ject to less change in operating characteristics 
with age. These, and any other new and novel 
features will be more fully described in the foll 
lowing specification and shown in the accom 
panying illustration, in which: 

Fig. 1 is a sectional view of a fuse embodying 
the invention mounted in a plug type fuse con 
tainer; and, 

Fig. 2 is a sectional view of a similar fuse 
mounted in a cartridge type container. 
The invention, as illustrated by the drawing, 

may be embodied in a fuse consisting of a suit 
able refractory conductive element to provided 

(C. 200 123) 
With a suitable recess 2 having a fusible mate 
rial 4 embedded therein in which one end of a 
suitably tensioned conductive spring such as 16 
or 8 is embedded. This fuse may be mounted 
in any suitable or conventional holder or con 
tainer such as a plug type holder 20 or a car- . 
tridge type holder 22. The heating element 0, 
the fusible material 4, and the spring such as 
f6 or 8 may be electrically connected in series 
So that the passage of more than a predeter 
mined amount of current through the fuse will 
produce sufficient heat in the heating element 
to fuse or soften the fusible material and re 
lease the embedded end of the tensioned spring 
thereby breaking the circuit. 
The heating element fo may be of any suit 

able refractory conductive material such as car 
bon or the like that melts at a temperature above 
the fusing point of the fusible material f4, and 
has sufficient internal resistance to cause the 
generation of Sufficient heat to melt the fusible 
material when a current above the carrying ca 
pacity of the fuse is passed therethrough. The 
size and shape of the heating element may 
vary according to the mounting Space available 
and the operating characteristics desired, al 
though a fuse suitable for protecting electric 
equipment and circuit conductors, Such as those 
used at present, may be provided with a heating 
element of cylindrical contour having flat ends 
in which the length of the element is substantial 
ly twice as great as the diameter. 
The carbon rod, forming this heating element 

may be provided with a suitable recess Such as 
2 in which the fusible material may be emi 
bedded, and this recess may be located in any 
suitable portior such as one end. The size and 
relative proportion of this recess may vary ac 
cording to operating requirements, but a suitable 
heating element may be provided with a flat bot 
tomed cylindrical recess having a diameter and 
a depth. Substantially half the diameter of the 
rod. In general, however, the larger the recess 
with respect to the rod the lower the carrying 
capacity of the fuse due to the reduced sectional 
area of the carbon, and the greater the delay 
in opening the circuit on relatively small over 
loads due to the longer time required to melt 
or fuse the larger mass of fusible alloy. 

In order to provide a heating element of suffi 
cient size to hold a suitable maSS Offusible alloy, 
and also of sufficient internal resistance to suit 
ably fuse this mass, the carbon rod may be pro 
vided with a resistance increasing recess Such as 
24 in the end opposite recess 2. Although the 
relative size and proportion of this recess may 
vary with the operating characteristics, a suit 
able recess may be cylindrical in contour with a 
diameter substantially half that of the diameter 
of the rod and a depth somewhat greater than 
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the diameter of the rod so that a wall having a 
thickness substantially A the diameter of the 
element is provided between the receSSes. 
The fusible material 4 may be any suitable 

metal or alloy of metals such as those already 
well known in the arts, but a suitable alloy may 
consist of an intimate mixture of equal parts of 
lead and tin. 
The separating springs 6 and 8 may be of 

any suitable conductive material Such as Steel 
or bronze and of any suitable size that will carry 
the current for which the fuse is intended. The 
outer contour of the material is not important 
and therefore the shape of the material may be of 
any form that facilitates manufacture although 
round is preferred. The size and shape of the 
formed springs may also vary according to the 
size and shape of the available Space of the par 
ticular container or housing in which the fuse 
element is mounted. In general, a spring Such 
as shown at 6 is suitable for elements mounted 
in a plug type container. 
This improved fuse element may be mounted 

in any suitable holder or mounting Such as 2. 
fuse plug 2C which in general may be of co 
ventional design comprising a body 25 of dielec 
tric material having a suitable axial opening 26 
closed at one end by a suitable transparent Enein 
ber or window 23, and at the other by a dielectric 
support 30 which is secured to the body by a 
threaded conductive sell 32 forning one terrai 
nal of the fuse. A conductive member 34 form 
ing the other terrainal of the fuse is Suitably 
mounted in the support 38 so that a portion 
thereof is exposed within the opening 26. The 
fuse element may be mounted within this con 
tainer by any suitable means. For example, the 
open end of the heating element AC may be se 
cured to the inner end of central terminal 34 
by Suitable means such as a joint of solder, and 
body 25 may be provided with a lateral opening 
36, adjacent, the upper end of shell 32, through 
which Spring S6 extends outward to this shell 
with which it is joined by a suitable joint such 
as solder. This opening 36 is preferably above 
the normal or free position of spring 6, a dis 
tance somewhat greater than that which the 
inner end of the spring is embedded in the fusible 
material 4 so that the embedded end of the 
Spring will be separated from the fusible mate 
rial when it fuses. 
The improved fuse element may also be 

mounted in a suitable or conventional cartridge 
type holder comprising conductive end caps 38 
and 40 on opposite ends of a dielectric cylinder 
Or tube 42 by securing the open end of the heat 
ing element fo to the inner surface of one cap, 
Such as 38, by a suitable joint such as Solder, 
and Securing the outer end of spring 8 to the 
other cap, such as 40, by suitable means such as 
Solder. 
be provided with an axial opening through which 
a relatively long end of spring 8 may project 
while this cap is being assembled to tube 42, after 
which the spring may be suitably tensioned, 
soldered to the cap, and the protruding end re 
oved. 
As an example of the operating characteristics 

of this improved fuse, a carbon heater element cy 
lindrical in outline, A inch in diameter and / 
inch long, having a flat bottomed recess 82, 6 
inch in diameter and 4 inch deep, substan 
tially illed with fusible alloy, and a fiat bottorned 
recess 24 of similar size with a wall is inch in 
thickness between the recesses, will carry 6% 

For convenience in assembly cap 40 may . 

2,118,155 
amperes of current indefinitely and about 20 
amperes for a short period of time, but a cur 
rent of 7 amperes will cause the fuse to open the 
circuit after it has carried this current for about 
6 minutes. Also, these fuse elements are rela 
tively easy to manufacture at a comparatively 
low cost, they are uniform and reliable in action, 
and the operating characteristics do not change 
With age. 
When desirable the operating characteristics 

of the fuse may be modified somewhat by 'sur 
rounding the thernal element with a powdered, 
non-conductive filling material 44 which in gen 
eral increases the delayed action of the fuse. 
However, a filling material having either a higher 
or a lower heat conducting capacity than that of 
air may be employed according to the result 
desired. 

Examples of suitable filling khaterials are finely 
divided, fluffy, heat absorbing materials such as 
magnesium oxide and calciuri hydrate. These 
materials absorb appreciable quantities of heat 
and thereby increase the delay action of the fuse 
without otherwise affecting its carrying capacity 
or other characteristics. Although these nate 
rials may be supported around the fuse element 
by any suitable means, the space within the fuse 
container around the fuse element is usually filled 
with a naterial of this type, and preferred re 
sults are obtained when the container exerts no 
compressive force on the filing naterial So that 
it is not compressed or compacted. In this con 
dition the filing material absorbs sufficient heat 
for the purpose intended and at the same time 
offers no dietrinental resistance to the action or 
novement of the separating Spring. 
The size, form, and relative location of the 

component elements of this improved fuse may 
be different from that shown, and various similar 
and equivalent materials may be employed in 
place of those defined without departing from 
the real invention or the desirable and useful 
results obtained. 

claim: 
1. A delayed action fuse comprising a refrac 

tory conductive heating element provided with a 
recess therein; a fusible alloy secured directly to 
the wall of Said recess; and a tensioned conduc 
tive spring having one end thereof embedded in 
said alloy. 

2. A delayed action fuse comprising a suitable 
mass of fusible alloy; a support for said alloy 
comprising a heating element of conductive ma 
terial having a melting point above that of said 
fusible alloy and a recess therein in which said 
fusible alloy is directly embedded; and a suit 
ably tensioned spring of conductive material hav 
ing one end thereof directly embedded in said 

aSS, 
3. A delayed action fuse comprising an elon 

gated heating element having an alloy recess in 
one end thereof and a resistance increasing receSS 
in the other end thereof; a suitable mass of 
fusible alloy embedded in said alloy recess; and 
a tensioned spring of conductive material having 
one end thereof embedded in said mass. 

4. A delayed action fuse comprising an elon 
gated carbon heating - element having an alloy 
recess in one end thereof and a resistance increas 
ing recess in the other end thereof with 2, sepa 
rating wall therebetween; a suitable i.a.SS of 
fusible alloy embedded in said alloy recess; aid 
a suitable conductive spring having one ed 
thereof secured under tension to Saig R&SS. 

5, A. delayed action fuse comprising a cylin 
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drical carbon heating element having a length 
substantially twice that of its diameter, and pro 
vided with a cylindrical recess in One end having 
a diameter, and depth substantially half the di 
ameter of said element; a fusible alloy directly 
secured to the wall of said recess; a tensioned 
spring having one end thereof directly secured to 
Said alloy; and a Suitable container for said ele 
ment and spring. 6. A delayed action fuse comprising a cylin 
drical carbon heating element having a length 
substantially twice the diameter thereof, a cylin 
drical recess in one end thereof having a di 
ameter and depth substantially half the diam 
eter of said element, and a recess in the other 
end thereof. having a diameter substantially half 
and a depth somewhat greater than the diam 
eter of said element; a fusible alloy substantially 
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filling the smaller of said recesses; a tensioned 
spring having one end thereof operatively Se 
cured to said alloy; and a suitable container for 
said heating element and Spring. 

7. A delayed action fuse comprising an elon 
gated heating element provided with a recess 
therein and also with means for increasing the 
resistance thereof; a mass of fusible metal en 
bedded in said heating element in direct contact 
with the wall of said recess; a container in which 
said heating element is rigidly secured in elec 
trical contact with one terminal thereof; and 
a tensioned spring having one end thereof direct 
ly secured to said fusible metal and the other 
end thereof suitably secured to the other ter 
minal of said container. . 

8. A delayed action fuse Comprising an elon 
gated cylindrical carbon heating element pro 
vided with a recess in each end thereof with a 
separating wall therebetween; a suitable mass of 
fusible alloy embedded in one of said recesses in 
direct contact with said carbon; a container in 
which said heating element is rigidly secured 
with the open end thereof in electrical contact 
with one terminal of said container; and a suit 
ably tensioned metal Spring having one end 
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thereof embedded in Said fusible alloy and the 
other end thereof operably secured to the other 
terminal of said container. 

9. A delayed action fuse comprising an elon 
gated carbon heating element having a recess 
therein; a suitable mass of fusible alloy directly 
embedded in said recess; a hollow container pro 
vided with a latera opening and two circuit ter 
minals in which said element is rigidly secured 
in electrical contact with one of said terminals; 
and a resilient conductive member having One 
end thereof in said opening in electrical contact - 
with the other of said terminals and the other 
end thereof directly embedded under tension in 
said fusible alloy. 

10. A delayed action fuse comprising an elon 
gated carbon heating element having a recess 
therein; a suitable mass of fusible alloy directly 
embedded in said recess; a hollow container for 
said element having a lateral opening therein a 
suitable distance above said fusible alloy; and 
a resilient conductive member having one end 
thereof secured in said lateral Opening and the 
other end thereof directly embedded in said 
fusible alloy in a position a greater distance from 
the free position of said spring than the distance 
said end is embedded. 

il. A delayed action fuse comprising an eioso 

3 
gated carbon heating element having a recess 
therein; a suitable mass of fusible alloy directly 
embedded in said recess; a hollow container for 
said element having a hollow cylindrical body of 
dielectric material with a conductive cap on each 
end thereof in which said element is rigidly se 
cured in electrical contact with one of said caps; 
and a coiled Spring within Said container having 
one end thereof secured to the other of said caps 
and the other end thereof directly embedded in 
Said alloy in a position a greater distance from 
the free position of said spring than the distance 
said end is embedded. 

12. A delayed action fuse comprising a suitable 
container having an opening therein; a heating 
element mounted in said opening; a recess in 
Said heating element; a delayed action fusible 
element suitably mounted within said recess; 
and means for increasing the delay action of said 
element comprising a filling of calcium hydrate 
within said opening around each of said elements. 

i3. A delayed action fuse comprising a suitable 
container having an Opening therein; a fusible 
element suitably mounted within said opening 
and comprising an electrically conductive heat 
ing element having a recess therein, a mass of 
fusible material within said recess, and a ten 
sioned conductive spring having a portion there 
of embedded in said fusible material; and a non 
Conductive filling of magnesium oxide within 
Said Opening around said fusible element to in 
crease the delay action of said fuse. 

14. A delayed action fuse comprising a suitable 
container having an opening therein; a fusible 
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element suitably mounted within said opening 
and comprising a heating element having a re 
cess therein, a mass of fusible material directly 
embedded in said recess, and a tensioned con 
ductive Spring having a portion thereof embed 
ded in said fusible material; and a non-con 
ductive filling of finely divided fluffy material 
within Said opening around said fusible ele 
ment to increase the delay action of said fuse. 

15. A delayed action fuse comprising a suit 
able container having an opening therein; an 
electrically conductive heating element suitably 
mounted within said opening and provided with 
a recess therein; a mass of fusible material em 
bedded in said recess; a suitably tensioned con 
ductive Spring operably mounted within said 
opening with one end thereof embedded in said 
fusible material; and means for increasing the 
delaying action of said heating element con 
prising a suitable filling of non-conductive pow 
dered material loosely filling the residual space 
in Said opening. 

16. A delayed action fuse comprising a con 
tainer; a substantially hollow heating element 
rigidly secured within said container and pro 
vided with a recess, said heating element being 
provided with a relatively large outer surface 
exposed within Said container; a fusible mate 
rial secured in said recess; a resilient conductor 
under tension having one end thereof embedded 
in Said fusible material; and means for increas 
ing the delay action of Said fuse comprising a 
fling of heat conducting material in contact 
with the outer surface of said heating ele 
ment for dissipating part of the heat generated 
thereira. 
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