
Aug. 26, 1930. H. T. BUSSMANN 1,774,252 
ELECTRIC FUSE AND METHOD OF MAKING SAME 

Filed Nov. 10, 1924 2 Sheets-Sheet 

162. 767 ?? /vvZwzor 
/7Z 7//fy 7. av/ss/7/7/vw. 

1707May. 

  



Aug. 26, 1930. H. T. BUSSMANN 
ELECTRIC FUSE AND METHOD OF MAKING SAME 

Filed Nov. 10, 1924 

26 22^ 
A. 

N | | | 

1,774,252 

2. Sheets-Sheet 2 

AiPERES 79.2 86.4 93.6 100.8 08. 

s s 
115.2 22.4 129.6 i36.8 44. 

//z7% 
/727%ry 7, 20/55/7/7/W, 

2/ (?e, hi-26- 1206Aay. 

  



10 

35. 

40 

-" 

Patented Aug. 26, 1930 

UNITED STATES 

1,774,252 

PATENT OFFICE 
HENRY T. BUSSMANN, OF ST. Lou Is, MISSOUR 

y ELECTRICFUSE AND METHOD OF MAKING SAME 
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Myinvention relates to electric fuses, which 
when forming a part of an electric circuit 
serve to protect said circuit from the effects 
of excessive current by melting and auto 
matically opening the circuit when the cur 
rent therein exceeds in magnitude that value 
for which the circuit is adapted. 
This application is a continuation in part 

of my application for a patent on a Link for 
electric fuses, filed February 28, 1923, bear 
ing the Serial Number 621,774. 
One of the difficulties encountered with the 

use of fuses as heretofore made is that they 
blow too quickly on overloads of compara 
tively brief duration that would not be in 
jurious to the electric wiring or apparatus 
the fuse is designed to protect. For example 
in starting an alternating current motor there 
is a sudden rush of curreat far in excess of 
the amount of current the motor will take 
while running at full load. This sudden rush 
of current lasts only a few seconds. The fuse 
should, of course, be made so that it will blow 
if the motor is overloaded for a considerable 
length of time, but the fuse should not blow 
because of the high starting current, as such 
current cannot be injurious to the motor or 
the wiring. If the fuse is blown by this heavy 
starting current, it is in reality a useless blow, 
giving no protection and causing the loss of 
the fuse plus loss of time occasioned by idle 
machinery and the need for having an electri 
cian replace the blown fuse. Furthermore, 
such useless blows often result in the instal 
lation of a fuse of too large a size, thereby 
robbing the motor and circuit of proper pro 
tection, which frequently results in the burn 
out of the motor and brings about a fire 
hazard. 
One reason for this condition existing with 

the use of the present types of fuse links 
is because all fuses must be designed so that 
they will operate safely under short circuit 
conditions. Such short circuit conditions 
permit the flow of a very large amount of cur 
rent which instantly volatilizes the fusing 
portions causing heavy internal pressures in 
the fuse enclosure. It is, therefore, highly 
desirable to keep the amount of metal to be 
volatilized down to a minimum, with the re 

sult that the fuse links heretofore made have 
the weakness of short blowing times at over 
loads. 
One object of my invention is to provide a 

safe operating fuse link with a time lag so 
as to retard the blowing of the fuse on over 
loads and thereby provide a fuse which will 
accomplish what the present fuses fail to 
accomplish, at the same time assuring safe 
operation under short circuit conditions, and 
it is also my object to provide a method of 
making same. 
Another object of my invention is to im 

prove the short circuit characteristics of a 
fuse by reducing the amount of metal vola 
tilized under such conditions, and I may, by 
varying the quality of the link, obtain both 
the time lag and improved short-circuit char 
acteristics. 

For the purpose of explaining my inven 
tion, Ishow in Fig.11 of the drawings, curves 
plotted to show the blowing times of certain 
fuse links at certain overloads. These tests 
were made on fuses that would be commer 
cially rated as 60 ampere, which means that 
they would carry 
tinuously and blow at 90 amperes within two 
minutes, the standard requirements being 
that a fuse carry at least a 10% overload con 
tinuously and blow at 50% overload within a 
specified time limit. 
Curve A in Fig. 11 shows the results ob 

tained on a commercial type of two-notch 
link rated at 60 amperes, which had a maxi 
mum carrying capacity of 72 amperes and 
was properly installed in a fuse enclosure. It 
will be noted that this fuse has a blowing 
time at various currents as follows: 
Amperes Seconds 
86-4---------------- - - - - - m - - - - - - a - - 63 

100.8--------------------------------- 22 
115.2--------------------------------- 13. 
129.6-------------------------------- 9 
144. --------------------------------- 6 

It would, of course, be possible to make 
such a link of heavier metal, to delay the 
blowing of the fuse, but that would mean 
that more metal would have to be volatilized 
on short-circuit, with a consequent increased 
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pressure in the fuse enclosure which might 
cause the bursting of such enclosure with 
the resulting hazards. Curve B shows the 
results obtained from such a link, which in 
dicates the following blowing times at vari 
ous currents: 
Amperes Seconds 
86-4------------------------------ 136 
1008------------------------------ 36 
115.2------------------------------ 16 
1296------------------------------ 10A 
144. ------------------------------ 7 
This link was identical to that from which 

the results charted in curve A were ob 
tained, but made of heavier metal, its maxi 
mum current carrying capacity being 77 am 
peres. It will be noted that the shape of this 
curve B is substantially the same as A and 
that because of the heavier metal, the blow 
ing times have been delayed. In other words, 
increasing the thickness of the entire link 
serves to lengthen the blowing time but it 
brings up difficulties in the form of increased 
pressures on blowing of the fuse at heavy 
short-circuits because of the greater amount 
of metal that must be volatilized. 
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Curve C shows the results obtained from 
my improved form of link which at various 
overloads are as follows: 
Amperes Seconds 
86-4-------------------------------- 282 

1008-------------------------------- 55 
115.2-------------------------------- 28 
129.6---------------- ---------------- 14 
144. -------------------------------- 9 
This link was exactly like the one covered 

by curve A, but with a section of the link 
changed in accordance with my invention. 
The change effected a practical and commer 
cially efficient time lag. This effect was pro 
nounced at the overloads shown. When the 
overloads become greater than 100%, say at 
200%, the difference in blowing time becomes 
less until on overloads approaching short 
circuit conditions, the results on both links 
are substantially the same. From this it can 
be seen that although my improved form of 
link has a considerable time lag over the one 
shown by curve B, yet the performance on 
heavy short-circuits is better than that of the 
fuse covered by curve Band substantially the 
same as that of the fuse covered by curve A. 

Curves D and Eshow results obtained from 
other of my improved links having a higher 
quality than the link covered by curve C. 
These links have a longer blowing time. 
However, by taking advantage of my inven 
tion, a shorter predetermined time lag may 
be obtained and at the same time, the amount 
of metal to be volatilized on short circuits 
materially reduced. This is accomplished by 
reducing the cross sectional area of the fusing 
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th used on the fuses covered by curve D 
O. 
In the drawings, Fig. 1 is a perspective 

yiew of a link embodying my invention, the 
intermediate member being folded on itself. 
Fig. 2 is a cross-sectional view of the same 
link on the line 2-2 of Fig. 1. Fig. 3 is a 
perspective view of a link having the inter 
mediate member folded over on itself and 
compressed. Fig. 4 is a cross-sectional view 
of the same link on the line 4-4 of Fig. 3. 
Fig. 5 is a perspective view of a link having 
strips welded or otherwise attached to the 
central portion. Fig. 6 is a cross-sectional 
view of the same link on the line 6-6 of Fig. 
5. Fig. 7 is a perspective view of the link 
having the intermediate member folded up 
on itself. Fig. 8 is a cross-sectional view of 
the same link on the line 8–8 of Fig. 7. Fig. 
9 is a view of my invention applied to a fer 
rule contact enclosed fuse, and Fig.10 is a 
view of my invention applied to a knife blade 
renewable fuse. Fig. 11 shows comparative 
blowing time of links old in the art and links 
embodying my invention. 
This invention deals with the design of the 

link and its various parts and in my specifica 
tions I also refer to certain methods of pro 
portioning the link. The ordinary terms used 
for describing portions of the link as here 
tofore used are not sufficiently definite or ac 
curate for the purpose of describing my in 
vention and for making clear the propor 
tioning of the link and I have therefore been 
compelled to adopt certain terms and arbi 
trarily define them. Particularly is this so 

70 

85 

90 

95 

106 

because as far as I know, no one has ever at 
tempted to proportion links to secure a time 
lag. Y 

if use the term "potential fusing sections' 
io define or designate two sections of the link, 
one relatively near each terminal, each /sinch 
long and extending along the length of the 
links inch each way from the center of that 
part of the link as will burn out, when the 
link, while in a suitable fuse enclosure, is 
subjected to the short circuit tests prescribed 
by the standards on enclosed fuses adopted 
by the National Board of Fire Underwriters. 

It is true that the blowing point of any 
particular fuse link might be designed to be 
greater or less than the one eighth inch length 
which I have designated as the length of the 
"potential fusing sections” and that apar 

0. 

O 

ticular link' might actually burn out for a 
greater or lesser distance. To definitely state 
what the area burned out will be, when such 
portion is blown on a short circuit, is a diffi 
cult if not impossible problem. Such area is 
dependent on the construction of the fuse en 
closure, particularly as to the amount of vent 
ing; it is dependent on the voltage of the cir 
cuit, the current flowing, the capacity of the 
circuit as well as the inductance of the cir 

as portions and making the quality as high as cuit and finally on the size and design of the 



1,774,252 

designation given above was selected to make 
link itself. Because of this, the arbitrary 
Bible the definite proportioning of the 
link. . . 
I also use the ordinary term "fusing port 

tion' but such term should not be confused 
with the arbitrary term above mentioned. 

termediate member.” 
The “potential fusing sections” being made 

to burnout on a short circuit are therefore 
the points of greatest heat generation. The 
terminals to which the fuse link is connected 
are the greatest available means of conduct 
ing away heat generated in the fuse link. It 
is desirable that the point of greatest heat 
generation be as near a terminal as possible, 
because on the lighter overloads the heat gen 
erated will be conducted away almost as fast as it is generated, thereby delaying the blow 
ing of the fuse at the lighter overloads, while 
at the heavier overloads this heat conduction 

: can not be much of a factor because the heav 
lier overloads cause the blowing of a “poten 
tial fusing section' so quickly that the ter 
minals cannot conduct much of the heat away 
from the link. 
Links have been made heretofore with the 

reduced portion removed from the center. 
. The mere changing the link so that the re 
duced portion is closer to the terminals does 
not in itself produce a practical or commer 
cially efficient time lag as can be seen by com 

85 parison of curves A and C. Curve A applies 
to the commercial type two-notch link previ 
ously mentioned. In this link the reduced 
portions are about as near the terminals as 
they can be placed, yet this link does not 

tential fusing sections”I designate as the "in 
O y 
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40 have such time lag because on light overloads 
the small amount of heat generated in the 
reduced portion has been conducted away by 
the terminals fast enough to keep the maxi 
mum temperature of these portions lower 

is than the maximum temperature at the center 
of the link, even though the cross-section at 
the center is quite a bit larger than at the 
reduced portion. As a consequence, such 
links on light overloads fuse in the center so rather quickly. 
The problem is, therefore, not alone one of 

moving the “potential fusing sections' away 
from the center and near the terminals, but of proportioning the various parts of the link to 

55 achieve the novel results obtained in my in 
vention. . . . . . 
In carrying out my invention I increase 

the current carrying capacity of the "inter 
mediate member without increasing the cur 

?o rent carrying capacity of the “potential fus 
ing sections' or with an actual decrease in 
the current carrying capacity of the "poten 
tial fusing sections”; or where it is desirable 
to increase the current carrying capacity of 

65 the “potential fusing sections,” the current 
basis of their relative 

3 

carrying capacity of the “intermediate mem 
ber' is increased even more in proportion. 
This latter is possible without increasing the 
actual carrying capacity of the link as a 
whole, because the carrying capacity of the 
link is quite different than the carrying ca 
pacity of any of the component parts herein That section of the link between the "po defined, being affected by the shape, size and 
character of the terminals and other factors. 
This increased current-carrying-capacity 

of the “intermediate member' not only means 
lesser resistance with consequent lesser heat 
generation, but also means that some of the 
heat generated in the “potential fusing sec 
tions' is conducted away and radiated away 
through this substantially heavier “interme 
diate member', whereby the blowing of the 
fuse is delayed on such overloads where con 
ductivity of heat from the “potential fusing 
sections' is an important factor and yet the 
blowing of the fuse is not in any wise inter 
fered with on heavy overloads or short cir 
cuits where conductivity of heat away from 
the “potential fusing sections' is a substan 
tially negligible factor. - 
I prefer, in order to obtain a time lag of 

practical or commercial efficiency on links: 
having only two fusing portions, to so pro 
portion the link that the intrinsic-current 
carrying-capacity of a “potential fusing sec 
tion as compared to the infrinsic-current 
carrying-capacity of the “intermediate mem 
ber' is about 1 to 55/100. I may to obtain a 
lesser time lag make the proportion 1 to 
52/100 or even 1 to 50/100. 
In order to express in a simple manner the 

proportioning referred to, I use the term 
“quality' to designate the intrinsic-current 
carrying-capacity of the “intermediate mem 
ber' as compared with the intrinsic-current 
carrying-capacity of a “potential fusing Sec 
tion'; it being understood that the intrinsic 
current-carrying-capacities referred to are as 
defined and as determined by the method of proceedure herein set forth. 

It will be noted that with the proportions 
above given, the intrinsic-current-carrying 
capacity of a “potential fusing section' is 
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higher than that of the “intermediate mem. 
ber in spite of the fact that the “potential 
fusing section' is mentioned as the point of 
greatest heat generation and may be, as 
shown in the drawings, very much smaller 
in cross-section than the “intermediate mem 
ber'. The reason for this is the well known 
electrical law that the current carrying ca 
pacity of a conductor is not alone dependent 
on its physical characteristics and cross sec 
tion but on its length as well. The current 
carrying capacity of the “intermediate mem 
ber' is greater than that of the “potential 
fusing section' only when compared on the 

per-unit-length-cur 
rent-carrying-capacity. W - 

In other words the per-unit-length-cur 
r 
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rent-carrying-capacity of the “intermediate 
member' is greater than that of the “potential 
fusing section,' but because of the very much 
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greater length of the “intermediate member,” 
its intrinsic-current-carrying-capacity is less 
than that of the “potential fusing section” 
as stated above. 
Itherefore use the term “intrinsic-current carrying-capacity to denote the current car 

rying capacity of the section or member as a 
whole, or in other words the maximum 
amount of current such section or member 
will carry without blowing. To determine 
the maximum current carrying capacity of 
any section or member by itself, that section 
or member must be so connected into a test 
circuit that no heating due to contact resist- . 
ance, or to inadequate size of terminals can 
affect the fusing of that section but that the 

20 total heat generated in that section shall be 
due to the passing of the current there 
through. Accordingly I may use the follow 
ing arrangement for test: A current is passed 
through such section or member, after it has 
been tightly clamped between accurately po 
sitioned copper terminals, substantially 
wider than the greatest width of the link, of 
ample proportions for the current handled 
and arranged parallel to each other. I per 
mit an amount of current estimated to be 
slightly below the maximum current carry 
ing capacity to flow through the portion or 
member, for a period of 30 minutes. 
the current is boosted in steps of not more 
than 2%, each step being continued for 30 
minutes. This is continued until the part 
under test blows, the last step held for 30 
minutes being considered the intrinsic-cur 
rent-carrying-capacity. This method of de 
termining the current carrying capacity of a 
section or member of a fuse link I use because 
I know of no established method and in the 
absence of some absolutely accurate method, 
have adopted this as being a reasonable one. 

Whatever methods there are for determining 
current carrying capacities are on such de 
vices where there is a limit of temperature 
rise whereas in the case of fuses, the current 

50 
carrying capacity of a link or portions of a 
link cannot be determined short of destruc 
tion. . . . . . 
Within certain limits it is possible to get 

increased time lag by increasing the quality 
55 

temperature much below their fusing tem 
perature. 

of the link to not less than 6/10, 65/100, 
7/10, 75/1000, 8/10, and even higher, 
and by the use of particular qualities I pro 
vide fuses having predetermined time lags. 
However, I keep the weight added to the 
intermediate member low, so as to exert no 
appreciable gravitational strain on the fus-, 
ing portions lest the fusing portions be mé 
chanically ruptured when softened by the 
heat of the passing current, though at a 

... 

Then 

to obtain a practical commercially efficient . 
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With this method I can provide a prede 
termined time lag by altering the quality in 
any suitable manner. For the purpose of ill 
lustration, I may take a link having a blow 
ing time of 9 seconds at 129.6 amperes, as 
shown by curve A in Fig. 11. In order to 
obtain a time lag of 5 seconds, so that the 
fuse would blow at about 14 seconds, I ar 
range such link so as to obtain a quality of 
62/100. If I desire a further time lag of 
14 seconds, so that the fuse will blow at the 
stated load at about 28 seconds, I arrange 
such link so that the quality is 71/100 and if 
I desire to lengthen the time another 14 sec 
onds, I arrange such link so that the qual 
ity is 8/10. 

links, it is necessary to take into consider 
ation the desired capacity, the length of the 
link, the possible width of the link, the size 
of the terminal portion, the cross-section and 
contact surface of the terminal, the shape of 
the fusing portion as well as the intermediate 
member, not including the various fac 
tors to be considered in designing the link 
to meet short-circuit conditions. 
of the fact that there are so many variables 
to be taken into consideration, which vari 
ables are known and understood by those fa 
miliar with the art, it is difficult to work out 
a precise mathematical formula for this pur 
pose, but by my method anyone familiar with 
to give any desired or predetermined time 
lag. . 

In providing the quality of my link I ar 
range the link so that the current carrying 

In the design of my link like all other 

the art will be able to quickly design links 
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capacity of a length of the intermediate mem 
ber equal in length to that of the fusing sec: 
tion is very materially greater than that of 
the fusing section. I find that reasonably 
ratio 8 to 1. Generally I make it higher and 
preferably more than 10 to 1. It is obvious 
then that in a link having both the fusing 

05 

favorable results are obtained by making this 

portion and the intermediate member of the 
same metal that the cross section of an inter 
mediate member, at least for part of its 
length, will be eight times that of a fusing 
section, as shown in the drawings. Ivary 
these proportions according to the results 
desired. In Fig. 5 I show a ratio of 14 to 
1 and under certain circumstances it is de 
sirable to use even greater ratios. 
The safe operation of an enclosed fuse on 

heavy short-circuits is greatly dependent on 
the amount of metal volatilized on the blow 
ing of the fuse link under such conditions. 
As has been shown by the curves in Fig. 
il, I have, by my invention, made it possible 
time lag. That this has been accomplished 
without being detrimental to the short-cir 

25, 

cuit characterics of the fuse is shown by the 
fact that no apparent difference on short 230 
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circuit operation exists between fuses cov 
ered by the curve A and fuses covered by 
the curve C, or D, or E. This can be readily 
explained by the fact that the fusing por 
tions of the links covered by curves A, C, D 
and E were identical in every respect, as to 
material, shape, length, width and thick 
ness. The links covered by curves C,D and 
E were taken from the same lot from which 
curve A links were taken, but the proportion 
of current carrying capacity between a po 
tential fusing section and the intermediate 
member was changed by attaching metal to 
the intermediate member in the manner 
shown in Fig. 5. m 
From the foregoing description it will be 

seen that I have not increased the amount of 
metal that must be volatilized when the fuse 
blows on a heavy short-circuit, yet I have pro 
vided means for obtaining this important 
commercially efficient time lag on overloads. 
I may also, as has been mentioned, increase 

the quality of the link to a high point and 
then decrease the cross-sectional area or cur 
rent carrying capacity of the potential fus 
ing sections and thereby decrease the amount 
of metal that must be volatilized on heavy 
short-circuit blows, as, for example, I may 
take a fuse link commercially rated at 60 
amperes, increase its quality to 7/10 and then 
decrease the potential fusing sections to a 
cross-sectional area no greater than that of 
a commercially rated 50 ampere link. I will 
then have a fuse link that will be commercial 
ly rated at 60 amperes, whose short-circuit 
performance would be substantially the same 
as that of the present 50 ampere links. 
I may also, by making the quality of the 

link high enough, obtain this advantage of 
reducing the amount of metal to be volatilized 
on heavy short-circuits and at the same time 
obtain a predetermined time lag. 

It will be noted that I have shown the in 
termediate member of the two-notch links as 
being of much greater length than the fusing 
portions. It is obvious to anyone versed in 
the art that the longer the fusing portions 
are made, the more cross-sectional area of 
metal must be used to carry the same amount 
of current. It is also a well known fact that 
that portion of a link which is of substan 
tially reduced cross-section or reduced-per 
unit-length-current-carrying-capacity- will 
volatilize on a heavy short-circuit. There 
fore, I make the intermediate member rela 
tively long and limit the fusing portion to 
a relatively short length, preferably as short 
as possible so as to reduce to a minimum the 
amount of metal that must be volatilized on 
a heavy short-circuit. 
To increase the width of the intermediate 

member so materially as to obtain the ratios 
mentioned would be objectionable, in fact, im 
possible in enclosed fuses where the sizes of 
the enclosures are necessarily limited, and I, 

5 

therefore, make the link shown in Figs. 1 and 
2 with portions 14 of the intermediate mem 
ber 13 folded laterally on said intermediate 
member, which, if desirable, can be com 
pressed within a limited dimension, as shown 
in Figs. 3 and 4; or I may make this link 
with separate pieces 16 welded or otherwise 
attached to a link having the center or inter 
mediate member of ordinary width, as shown 
in Figs. 5 and 6; or I can make the interme 
diate member of ordinary width, but of great 
length, and fold this longitudinally on it 
self, as shown at 17 in Figs. 7 and 8, so as 
to form the equivalent of a solid mass of 
metal. It should be borne in mind that where 
metal is attached to the intermediate mem 
ber, that the better the connection between 
such additional metal and the original link, 
the better the time lag and short-circuit char. 
acteristics will naturally be. Different types 
of intermediate member constructions will 
not necessarily give the same results even 
though the links are of similar proportion of 
quality and of similar size. 
The terminal members 12 may be of any 

desired shape and of any suitable materials; 
likewise the fusing portions 11 and the in 
termediate member 13. 
I do not limit myself in the, accomplishing 

of my objects to the methods or arrangements 
shown. While I have shown certain propor 
tions or arrangements, yet, I may use any 
other means whereby a practical or commer 
cially efficient time lag may be produced in or 
by a fuse. 

- For links having reduced or fusing por 
tions in addition to the two “potential fus 
ing sections I have described, I prefer to 
use proportions of 1 to 30/10, or in other 
words, a quality of 30/100. I may however, 
to obtainlesser time lag use a quality as 
low as 26/100. 
In such fuse links, I designate the “inter 

mediate member' as all of the link between 
the two “potential fusing sections’ which 
would mean that the additional reduced or 
fusing portions are within the “intermediate 
member.” It will be noted that the number 
of "potential fusing sections” in all cases is 
limited to two, as fully outlined previously, 
although the link may have more than two 
fusing portions. 
The additional metal on the “intermediate 

member' of such a fuse link may be through 
out its entire length, or only along a portion 
thereof, and it may be applied on the material 
left in the reduced portions, or not, according 
to the time lag desired. m 
As is the case with links having no fusing 

portions within the length of the “interme 
diate member” it is possible within certain 
limits to increase the time lag by increasing 
the proportion of the current carrying capac 
ity of the intermediate portion so that the 
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quality of the link is 35/100, 4/10, 45/100, 
5/10, 55/100, 6/10 and even higher. 
While I have shown and described several 

forms or embodiments of my inventions, I 
do not desire to be restricted to the exact de 
tails of construction noted herein, for it will 
be apparent to those skilled in the art that va 
rious modifications of construction details 
can be made without departing from the 
spirit of my invention. - 
What I claim as new and desire to secure 

by Letters Patentis: 
1. The hereinbefore described method of making a fuse having a predetermined time 

lag which consists in so proportioning the 
members of the link with respect to each other 
as regards the relative dimensions of said 
members as to ebtain such time lag. 

2. The hereinbefore "described method of 
making a fuse having a predetermined time 
lag which consists in so proportioning the 
members of the link with respect to each 
other as regards the current carrying capac 
ity of said members as to obtain such time lag. 

3. The hereinbefore described method of 
making a fuse link whereby the time lag of 
the said link is controlled without impairing 
the short circuit characteristics which consists 
in Soproportioning one member with respect 
to another member of the said link as regards 
the dimensions of said members as to control 
the time lag. 

4. The hereinbefore described method of 
making a fuse link whereby the time lag of 
the said link is controlled without impairing 
the short circuit characteristics which con sists in proportioning one member with re 
spect to another member of said link as re 
gards the current carrying capacity of said 
members respectively. 

5. The hereinbefore described method of 
making a fuse having a plurality of relative 
ly short fusing portions and a relatively long 
intermediate member which consists in so 
proportioning said portions and said mem 
ber as regards their relative dimensions as to 
obtain a time lag. 

6. The hereinbefore described method of making a fuse link having relatively short 
fusing portions, two only, and a relatively 
long member therebetween which consists in So proportioning said portions and member 
as regards their current carrying capacity 
that the quality as herein defined be not less 
than 52/100. 

7. The hereinbefore described method of 
making a fuse link having relatively short 
fusing portions, two only, and a relativel 
long member therebetween which consists in 
so proportioning said portions and member 
as regards their current carrying capacity 
that the quality as herein defined be not less 
than 55/100. - 

8. The hereinbefore described method of 
making a fuse link having relatively short 

tively long 
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fusing portions, two only, and a relatively 
long member therebetween which consists in 
so proportioning said portions and member 
as regards their relative dimensions that the 
quality as herein defined be not less than 
52/100. 

9. The hereinbefore described method of 
making a fuse link having relatively short 
fusing portions, two only, and a relatively 
long member therebetween which consists in 
so proportioning said portions and member 
as regards their relative dimensions that the 

70 

75 

quality as herein defined be not less than 
55/100. 

10. A fuse link having a plurality of short 
fusing members and a member therebetween 
of a length greater than one of said fusing 
members, said intermediate member having 
in its length a cross-section not less than eight 
times that of a fusing section. 

11. A fuse link having a plurality of short 
fusing members and a member therebetween 
of a length greater than one of said fusing 
members, said intermediate member having 
in its length a portion whose current carry 
ing capacity exceeds that of a like length of 
a fusing member not less than eight times. 

80. 

35 

90 

12. The hereinbefore described method of 
making a fuse link having a relatively short 
fusing portion adjacent each end and a rela 

member therebetween having 
within its length a plurality of additional 
fusing places, which consists in so propor 
tioning said portions and member as regards 
their current carrying capacity that the qual 
ity of the link as herein defined be not less 
than 26/100. - 

13. The hereinbefore described method of 
making a fuse link having a relatively short 
fusing portion adjacent each end and a rela 
tively long member therebetween having 
within its length a plurality of additional 
fusing places, which consists in so propor 

100 

05 

tioning said portions and member as regards 
their current carrying capacity that the qual 
ity of the link as herein defined be not less 
than 3/10. 

14. The hereinbefore described method of 
making a fuse link having a relatively short 
fusing portion adjacent each end and a rela 
tively long member therebetween having 
within its length a plurality of reduced 
places, which consists in so proportioning 
said portions and member as regards their 

10 

relative dimensions that the quality of the 120 
link as herein defined be not less than 26/100. 

15. The hereinbefore described method of 
making a fuse link having a relatively short 
fusing portion adjacent each end and a rela 
tively long membertherebetween having with 
in its length a plurality of reduced places, 

25 

which consists in so proportioning said por 
tions and member as regards their relative 
dimensions that the quality of the link as 
herein defined be not less than 3/10. 30 
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16. A fuse link having relatively short, 

fusing portions, two only, and a relatively 
long member therebetween, the quality of 
said link. as herein defined being not less 
than 5/10. 

17. A fuse link having relatively short fus 
ing portions, two only, and a relatively long 

O 

member therebetween, the quality of said lin 
as hereindefined being not less than 55/100, 

18. A fuse link having relatively short fis-, ing portions, two only, and a relatively long 
member therebetween, the cross-sectional 
areas being such that the quality of said link 
as herein defined is not less than 5/10. 

15 19. A fuse link having relatively short fus 
ing portions, two only, and a relatively long 
member therebetween, the cross-sectional 

20 

areas being such that the quality of said link 
as herein defined is not less than 55/100. . 

20. A fuse link having relatively short fus 
ing portions, two only, and a relatively long 
member therebetween, the current carrying 

80 

capacity of said portions and member being 
such that the quality of said link as herein 
defined is not less than 52/100. . . . 

21. A fuse link having relatively short fus 
ing portions, two only, and a relatively long 
member therebetween, the current carrying 
-capacity of said portions and member being 
such that the quality of said link as herein 
defined is not less than 55/100. . 

22. A fuse link having afusing portion ad 
jacent each end and a relatively long member 
therebetween having within its length a plu rality of additional fusing portions, the qual 
ity of said link, as hereindefined being not 
less than 26/100. 23. A fuse link having a fusing portion ad 
jacent each end and a relatively long member 
therebetween having within its length a plu 
rality of additional fusing portions, the 
quality of said link as herein defined being 
not less than 3/10. 

24. A fuse link having a fusing portion 
adjacent each end and a relatively long mem 
ber therebetween having within its length 
a plurality of additional fusing portions, the 
cross-sectional areas being such that the qual 
ity of said link as herein defined is not less. 
than 26/100. 

25. A fuse link having a fusing portion 
adjaceit each end and a relatively long mem 
bertherebetween having within its length a 
plurality of additional fusing portions, the 

5 cross-sectional areas being such that the qual 
ity of said link as herein defined is not less than 3/10. , 

(ii) 

26. A fuse link having a fusing portion 
adjacent each end and a relatively long mem 
ber therebetween having within its length a 
plurality of additional fusing portions, the 
current carrying capacity of said portions 
and member being such that the quality of 
said link as herein defined is not less than 
26/100. 

x '''... esse--- - -- 't....: 

said link as herein 
26/100. 
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27. A fuse link having a fusing portion 

adjacent each end and a relatively long mem 
ber therebetween having within its length a 
plurality of additional fusing portions, the 
current carrying capacity of said portions 
and member being such that the quality of 
said link as herein defined is not less than 
3/10. . . . . 

28. A fuse link having a fusing portion 
adjacent each end and a relatively long mem 
bertherebetween having within its length a 
plurality of reduced portions, the quality of 

29. A fuse link having a fusing portion 
adjacent each end and a relatively long mem 
ber therebetween having within its length a 
plurality of reduced portions, the quality of 
said link as herein de 
3/10. . 

30. An enclosed fuse comprising a casing, 
terminals therefor and a fuse link having 
relatively short fusing portions, two only, 
and a relatively long member therebetween, 
the quality of said link as herein defined be 
ing not less than 5/10. 

31. An enclosed fuse comprising a casing, 
terminals therefor and a fuse link having 
relatively short fusing portions, two only, and 
a relatively long member therebetween, the 
quality of said link as herein defined being 
not less than 55/100. ... 

32. An enclosed fuse comprising a casing, 
terminals therefor and a fuse link having a 
fusing portion adjacent each end and a rela 
within its length a plurality of additional fus 

70 

75 

defined being not less than 

80 

ned being not less than 
85 

90 

95 

00 
tively long member therebetween having 
ing portions, the quality of said link as herein 
defined being not less than 26/100. 

33. An enclosed fuse comprising a casing, 
terminals therefor and a fuse, link having a 
fusing portion adjacent each end and a rela 
tively long member therebetween within the 
length of which is an additional fusing por 
tion, the quality of said link as herein de 
fined being not less than 3/10. 
34. A fuse strip having a plurality of sec 

tions of restricted length and cross section 
in series and an intermediate section of sub 
stantially greater length breadth and thick 
eSS. - ... ' 

05 

lo 

5. 

35. An enclosed cartridge fuse having ter 
minals at the ends thereof, potential fusing 
sections, two only, between said terminals 
and an intermediate member between the po 
tential fusing sections, said potential fusing 
sections and said intermediate member be 
ing so proportioned that the quality as here 
'in defined be not less than 52/100. 

36. An enclosed cartridge fuse having ter 
minals at the ends thereof, potential fus 
ing sections, two only between said terminals 
and an intermediate member between the 
potential fusing sections, said potential fus 
ing sections and said intermediate member 

20 

25 
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being so proportioned that the quality as 
herein defined be not less than 55/100. 

37. An enclosed cartridge fuse having ter. 
minals at the ends thereof, two potential 
fusing sections between said terminals, and 
an intermediate member between the poten 
tial fusing sections having within its length 
a plurality of additional fusing portions, said 
potential fusing sections and said interme 
diate member being so proportioned that the 
quality as hereindefined be not less than . 
26/100. 

38. An enclosed cartridge fuse having ter 
minals at the ends thereof, two potential fus 

sing sections between said terminals and an 
intermediate member between the potential 
fusing sections having within its length a 
plurality of additional fusing portions, said 
potential fusing sections and said interme 

20 diate member being so proportioned that the 
quality as herein defined be not less than 
3/10. - 

39. A fuselink having a plurality of fusing 
sections and a member therebetween, said 

25 member having additional metal attached 
', thereto in close proximity to the fusing sec 
tions. . . . . . 

40. A fuse link having a plurality of rela 
tively short-fusing sections close to the termi 

36 nals of the link and a relatively long member 
therebetween having additional metal at 
tached thereto in close proximity to the fus 
ing sections. - 

41. A fuse strip having a plurality of sec 
85 'tions of restricted length and cross section 

and a member therebetween of a length 
greater than one of said fusing sections; the 
relative proportion of the mass per unit 
length of the member to the mass per unit 

to length of a restricted section being greater 
than the ratio of their respective widths. 

42. In an electric fuse, a casing, terminals 
and a fuse strip attached to such terminals, said strip having a plurality of relatively 

45 short fusing sections and a relatively long 
member therebetween having a length greater 
than one of said fusing sections; the relative 
proportion of the mass per unit length of the 
member to the mass per unit length of a 

50 fusing section being greater than the ratio 
of their respective EiE . . . 
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