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1. 
The present invention relates to a methiod of 

manufacturing fuse links, and more specifically to 
a method of manufacturing a sub-assembly com 
prising a plurality of serially arranged fusible ele 
rinents Such for example as are employed in a fuse 
link of the type disclosed and claimed in co-pend 
ing Yonkers' application Serial No. 637,528, filed 
December 28, 1945, now Patent, No. 2,453,396 
issued Nov. 9, 1948, and assigned to the same 
aiSSignee aS te present application. 
Fuse links of the general type disclosed in the 

above-mentioned copending application are em 
ployed extensively in the protection of distribution 
circuits. When such fuse links have performed 
their protective function they must be replaced by 
a new link. An ordinary distribution System emi 
ploys literally, thousands of such fuse links and it 
is very important, therefore, that they be rela 
tively inexpensive, since otherwise the cost of pro 
tieeting the distribution circuits becomes unrea 
Sonable; in order that fuse links may be maniu 
factured so as to be sold at a relatively low cost 
it is essential that they be produced on a mass 
production basis. Any manufacturing process 
which reduces the cost of assembly or manufac 
ture becomes very important since if the process 
Saves a few cents On each fuse link it Will Save a 
great many dollars to the utility which employs 
the resulting links in protecting its distribution 
circuits. 

Quite recently fuse links of the type employing 
a plurality of fusible elements joined together by 
a meltable member such as soldier, in which the 
fusible" elementS -are rülptured in response toºin 
stantaneous or very high currents of short dura 
tion such as Short circuit currents while the melt 
able member joining the two fusible elements is 
adapted to fuse or melt in response to long time 
overloads, have been extensively employed. The 
fuse link disclosed in the above-mentioned co 
pending application is an improved link of this 
type. 

over older types of links, but have been relatively 
expensive to manufacture, primarily due to the 
lack of a rapid and inexpensive method of uniting 
the two or more fusible elements of each link into 
te - desired Stub-aSSembly. 

It is an object, of the present invention, there 
fore, to provide a new, improved and inexpensive 
method of manufacturing a, Sub-aSSembly of fusi 
be elementS for use in a fuse link, which method 
lends itself readily to mass production of the links 
on a low cost basis. 

It is another object of the present invention to 

Fuse links of this improved form have very 
definite advantages from a functional standpoint 
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2. 
provide for use in the manufacture of fuse links 
a new and improved method of efficiently and 
rapidly initing a tubular conducting member with 
a. Wire-like conducting element to form a fusible 
connection therebetween. 

It is a Still further object of the present inveni 
tión tó provide a new and improved method of 
Constructing a fuse link which greatly reduces the 
manufacturing cost as well as the assembly time, 
and also permits the production of links having 
acceptably uniform operating characteristics on 
a maSS production basis. 

Further objects and advantages of the present 
invention will become apparent as the following 
description proceeds and the features of novelty 
which characterize the invention will be pointed 
out with particularity in the claims annexed to 
aid forming a part of this specification. 

For a better understanding of the present in 
vention reference may be had to the accompany 
ing drawings, in which: 

Fig. 1 is a sectional view of a fuse link including 
or employing a Sub-assembly constructed in ac 
cordance with the present invention; 

Fig. 2 is a sectional view illustrating one step in 
the process of the present invention; 

Fig. 3 is a sectional view illustrating still an 
other step in the process of the present invention; 

Figs. 4 and 5 are sectional views illustrating still 
other steps in the process of the present inveh 
tion; 

Fig. 6 is an elevational view illustrating stili 
another step in the process of the present inven 
tion; 

Fig. 7' is a sectional view ilustrating stili an 
other step in the process of the present inven. 
tion; and 

Fig. 8 is an elevational view similar to Fig. 6 
illustrating the restilting sub-assembly created in 
carrying out the process of the present invention. 
Although the present invention has appica. 

tion in the manufacture of various types of fuse 
links; it is especially adaptable for the manufac 
ture of fuse links of the improved form disclosed. 
in the above-inentioned copending Yonkers' ap 
plication and accordingly the presert inventiori iš 
described in connection. With the manufactfire of 
a fusible element sub-assembly for use in the 
fuse link of the above-mentioned application. 
Such a fuse link is adapted to provide short ciri 
cuit protection and long time overload protection, 
and is also provided. With surge protective means 
for preventing its operation in response to light 
ning or other high voltage surges of very short 
duration. Briefly and as best shown in Fig. 1 of 
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the drawings, the link comprises a line terminal 
O and a second terminal 9 in the form of a flex 

ible cable or pigtail. Interconnecting the line ter 
minal 0 and flexible cable 9 are a plurality of 
fusible elements , 5 and f4, the first of which 
is in the form of a helically coiled conductor hav 
ing a longitudinally extending end fa at One end 
thereof connected to the line terminal 0 and a 
single turn b of reduced diameter at the other 
end thereof. This end turn is adapted to engage 
the flange 2a of a tubular metal conductor 2 in 
the form of a hollow rivet Which extends well 
within the convolutions of the helically wound 
fusible element if, and is joined to this flange 
by means of a suitable solder connection indicated 
at 3. The second fusible element f4 is in the 
form of a wire-like conductor having a serpen 
tine end 14a serially connected to the fusible elle 
ment through the tubular conductor 2, and 
the third fusible element 5, which latter element 
is in the form of a meltable solder filling the space 
within the tubular conductor 2 not occupied by 
the serpentine end 4a of the fusible element f4 
and joining the fusible elements and 4. 
At its opposite end, the fusible element 4 is 

connected to the flexible cable 9 as indicated at 
f6. Thus the circuit between the line terminal 
0 and the flexible cable 9 is completed through 

the three serially related fusible elements f, f4 
and 5. The fuse link of Fig. 1 also includes suit 
able housing elements as well as a shunt surge 
gap arrangement which form no part of the pres 
ent invention and hence are not described here 
in. These elements are fully disclosed in the 
above-mentioned copending application. 

Helically coiled fusible element if surrounds a 
suitable insulating tube 7, one end of which en 
gages the end turn b of reduced diameter of 
the fusible element f . Preferably the tube 7 is 
formed of a suitable ceramic or the like. The 
present invention is particularly concerned with 
the method of manufacturing the sub-assembly 
including fusible elements , 4 and 5, the 
tubular conducting member 2 and the ceramic 
tube T. Specifically, the present simple and in 
expensive method of constructing this sub-assemi 
bly has been found greatly to reduce the manu 
facturing cost as well as the time of manufacture 
of a fuSe link of the type disclosed in Fig. 1. 
In accordance with the present invention a 

fusible element f4 having a serpentine end 4a is 
inserted within a ceramic tube 8 which acts as a 
manipulating means and which is preferably a 
tube identical with the insulating tube 7. It 
should be understood that in manufacturing the 
fuse link of Fig. 1 it is necessary to employ insulat 
ing tubes 7 in quantity, and accordingly the ma 
nipulating means f8 may comprise any selected 
One of these tubes. In Fig. 2 of the drawings 
there is clearly illustrated the first step in the 
manufacturing process, namely the step of plac 
ing the manipulating means 8 around the fusible 
element f4 adjacent the end 4a of serpentine 
configuration. The next step in the manufac 
turing process consists in inserting the serpentine 
end 4a of the fusible element 4 into a tubular 
conducting element 2 until the flanged end 2a. 
thereof engages manipulating means 8 in the 
manner clearly shown in Fig. 3 of the drawings. 
Preferably the conductive tubular members 2 
are formed of brass, the reason for which will 
become apparent as the following description 
proceeds. The next step in the process consists 
in pushing the open, unflanged end of the tubular 
conducting member 2 into a paste solder fiux 75 the ceramic tube 7. 
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4. 
While in an unheated condition so that the hol 
low space within the conductor 2 is filled with 
this flux as is indicated at 9 in Fig. 3. The flux 
9 serves to hold the tubular conductor 2 on the 
end of the fusible element 4. By finger manip 
ulation of manipulating means f8 relative to the 
fusible element 4, the desired degree of tele 
scopic overlap between the tubular conductor f2 
and the serpentine end 4a of fusible element 4 
can be readily obtained. When the desired degree 
of telescopic overlap is obtained, the fusible ele 
ment f 4 and manipulating means 8 are man 
ually held against relative longitudinal movement. 
The next step in the process consists in so po 

sitioning the assembly shown in Fig. 3 of the 
drawings that manipulating means fa engages the 
rounded upper edge 20a of a solder pot 20 filled 
or substantially filled with molten solder 2 which 
is maintained in that condition by suitable heat 
ing means generally indicated at 22. The spe 
cific gravity of the molten solder 22 should be con 
siderably higher than the specific gravity of the 
tubular member 2, the reason for which will be 
come apparent from the following description. 
After the above-described steps are completed, 

the manipulating means 8 is pivoted about the 
rounded edge 20a of the solder pot 20 in order 
completely to immerse the rivet or tubular con 
ductor 2 in the solder 21 in the manner shown 
in Fig. 5 of the drawings. Incident to this step, 
the Serpentine end 4a of the fusible element 4 
is immersed in the solder, the interior of the con 
ductor 2 is filled up with solder which displaces 
the solder paste, and a solder film is formed on 
all of the external Surfaces of the conductor 2. 
Since the solder has a specific gravity consider 
ably higher than the specific gravity of the con 
ductor 2, the tubular conductor 2 floats in the 
Solder bath and consequently cannot fall from 
the end of fusible elements 4 to the bottom of the 
Solder bath. This is an important feature of the 
present invention since it eliminates the neces 
sity for in any way supporting the conductor 2 
during the described solder immersion step. 

After immersion in this solder bath in the man 
ner just described, the fusible element 4 and 
the tubular conductor 2 are rocked or pivoted 
by means of the manipulating means 8 about 
the rounded edge 23a of solder pot 20 back to 
the position shown in Fig. 4 of the drawings. 
Capillary attraction prevents the molten solder 
filling the tubular conductor (2 from running out 
the ends of this conductor and causes an excess 
of Solder to remain on the external surfaces of 

5. the conductor at the junction between the fiange 
2a and the tube portion of the conductor. 
As a separate operation, a ceramic tubular 

member 7 is inserted in a helically coiled fusible 
element f i in the manner shown in Fig. 6 of the 
drawings, So that the end of the tube 7 engages 
the end turn f a having a diameter somewhat 
Smaller than the diameter of the tube T. Before 
or after this assembly step, the end turn b of 
the coiled conductor if is dipped in a solder flux 
bath or paste. Immediately after the fusible ele 
ment í 4 and tubular conductor i 2 have been 
removed from the solder bath, the component 
aSSembly comprising the ceramic tube 7 and the 
fusible element is telescoped over the end of 
the tubular conductor 2 in the manner clearly 
shown by Fig. 7 of the drawings, to bring the 
flange 2d of the tubular conductor 2 into en 
gagement with the small diameter end turn b 
and to telescope the tubular conductor 2 within 

AS the end turn b is 
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moved against the flange 2a, it becomes in 
mersed in the solder excess, accumulated at the 
juncture between...this fange and the tubular 
portion of the conductor 2. Pressure is now 
applied through manipulating means 8, and 
ceramic tube a tightly to press the end turn fib 
of the fusible element if against the flange 2d. 
of the tubular conductor 2. The solder is per 
mitted to cool to produce the desired internal 
solder union 5 between the fusible element. 4 
and tubular conductor 2, and the desired ex 
ternal Solder union 3 between the Small diam 
eter end turn b of the fusible element and 
the flange 2a of the tubular conductor f2. The 
manipulating means S is now removed and the 
sub-assembly indicated generally at 23 in Fig. 7 
of: the drawings is ready to be incorporated in a 
fuse link of the character shown in Fig. 1 of the 
drawings, in the manner described in the copend 
ing application referred to above. 
By practicing the process described above, the 

cost of manufacturing the fusible element as 
sembly is reduced to a fraction of its cost when 
manufactured by prior art methods. Not only 
is the ultimate cost of the fuse link greatly re 
duced by employing this improved process, but 
in addition, a Substantial saving in manufactur 
ing; time is effected and the resultant product is 
more satisfactory due to greater uniformity in 
the character of the solder union 5 produced by 
this method. 

It should be understood that the present in 
vention is not limited to the particular process 
disclosed and described in detail above and that 
changes and modifications may occur to those 
skilled in the art without departing from the 
spirit and Scope of the present invention. It is, 
therefore, aimed in the appended, claims to cover 
all º Silch Changes and modifications. 

clain: 
1. In the manufacture of fuse links, the 

method of forming a fusible solder connection 
between a tubular conducting member and a 
wire-like conducting element to provide a fuse 
link sub-assembly, which comprises inserting an 
end of Said element within said member, placing 
a tube around said element to aid in manipulat 
ing said element to a desired position relative to 
said member, placing said tube against the upper 
edge of a solder pot containing molten fusible 
solder having a specific gravity greater than that 
of Said member, and pivoting said tube about said 
edge to immerse said member and the inserted 
end of said element in said solder, thereby to form 
a solder connection between said member and 
said element. 

2. In the manufacture of fuse links, the method 
of forming a fusible solder connection between a 
tubular conducting member and a Wire-like con 
ducting element to provide a fuse link sub-as 
sembly, which comprises inserting an end of said 
element within said member, placing a tube 
around said element to aid in manipulating said 
element to a desired position relative to said 
member, placing said tube against the upper edge 
of a solder pot containing molten solder having 
a specific gravity greater than that of said mem 
ber, and pivoting said tube about said edge to 
immerse Said member and the inserted end of 
said element in said solder, thereby to form a. 
Solder Connection between Said member and said 
element, said member tending to float in said 
molten solder when immersed therein. Whereby it 
is maintained in engagement with said tube. 

3. In the manufacture of fuse links, the method 
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of forming a fusible solder connection between 
a tubular conducting member, and a wire-like 
conducting element to provide a fuse link sub 
assembly, which comprises inserting an end of 
said element within said member, placing a tube 
around said element to aid in manipulating said 
element to a desired position relative to said nem 
ber, moving said tube to provide the desired tele 
scopic overlap between said men her and said ele 
ment, inserting the end of said nember into a 
paste: solder flux to fill the sametherewith, plac 
ing said tube against the upper edge of a Solder 
pot containing molten solder having II a. Specific 
gravity greater than that of said megber, and 
pivoting said tube about said edge to immerse 
said member in said solder, thereby to form a 
solder connection between said member and said 
element by filling said tubular menaber With solder 
except for the space occupied by said element. 

4. In the manufacture of fuse links, the method 
of forming a fusible soldier connection between a 
tubular conducting member and an eind of a wire 
like conducting element to provide a fuse link 
sub-assembly, which comprises telescoging the 
end of said element into said conducting Enerber, 
and in mersing said member and the telescoped 
end of said element in molten solder having a 
specific gravity greater than that of Said. Inenber 
While holding only said element, Whereby said 
member tends to float and thus maintains its 
telescopic relationship with said element. 

5. In the manufacture of fuse links, the nethod 
of forming a fusible solder connection between a 
tubular conducting member and a second conº 

, ducting member to provide a fuse link Sky-as 
sembly, which comprises arranging said inefiber's 
to have: a predetermined telescopic Overlag), a 22d 
holding only one of said members while pivoting 
said members about the upper edge of a Solder 
pot containing molten solder having a Specific. 
gravity greater than that of at least one of Said 
members, whereby the telescoped portions of Said 
members are held innersed in said Solder by 
holding only said one of said members while the 
other member floats in said solder. 

6. In the manufacture of fuse links, the metaod 
of forming a fusible solder connection between a 
tubular conducting member and a second CCIn 
ducting member to i provide a fuse li Tak Sub-as 
a sembly, which comprises arrainging Said men 
bers With a predetermined telescopic overlap, 
placing a tube around said wire-like Enember to 
act as manipulating means to control said tele 
scopic overlap, pivoting said tube about the up 
per edge of a solder pot containing molten solder 
having a specific gravity greater than that of Said 
tubular member so that the telescoped portions 
of said members are immersed in said Solder and 
said tubular member is filled with Soldier except 
for the space occupied by said wire-like member, 
said tubular member floating in said soldier so 
as to remain in position relative to said wire-like 
member, and pivoting said tube about said edge 
to remove said members from said solder. 

7. In the manufacture of fuse links, the method 
of forming a fusible Solder connection between a 
hollow rivet and a wire-like conducting element 
to provide a fuse link sub-assembly, which coin 
prises inserting an end Of Said element within 
Said rivet, placing an insulating tube around said 
element to engage the head of said rivet and 
act as manipulating means to position said elle 
ment relative to Said rivet, pivoting Said tuber 
against the upper edge of a solder pot containing 
molten solder having a specific gravity greater 
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than that of said rivet so that said rivet is floated 
in said solder, whereby the relative positions of 
said rivet and element can be controlled Solely 
by movement of said element, and removing Said 
rivet and element from said solder after said 
rivet is filled with solder except for the Space 
occupied by said element. 

8. In the manufacture of fuse links, the method 
of forming a fusible solder connection between a 
hollow rivet and a wire-like conducting element 
having a serpentine end to provide a fuse link 
sub-assembly, which comprises inserting said 
serpentine end within said rivet, placing an insu 
lating tube around said element to engage the 
head of said rivet and act as manipulating means 
to position said element relative to said rivet, 
inserting the end of said rivet into a paste solder 
flux to fill the same therewith, pivoting Said tube 
against the upper edge of a solder pot containing 
molten solder having a specific gravity greater 
than that of said rivet so that said rivet is floated 
in said solder, whereby the relative positions of 
said rivet and element can be controlled solely 
by movement of said element, and removing Said 
rivet and element from said solder after said rivet 
is filled with solder except for the space occupied 
by said serpentine end. 

9. In the manufacture of fuse links, the method 
of forming a fusible solder connection between 
a fusible member and a hollow rivet member to 
provide a fuse link Sub-assembly, Which Con 
prises arranging Said members to have a prede 
termined telescopic overlap, placing an insulat 
ing tube around said fusible member in engage 
ment with the head of said rivet member to act 
as manipulating means to control said telescopic 
overlap, and pivoting Said tube about the upper 
edge of a solder pot containing molten solder 
having a specific gravity greater than that of said 
rivet member so that the telescoped portions 
of said members are held immersed in Said solder 
by holding only said tube and said fusible mem 
ber While the rivet member floats in said Solder. 

10. In the manufacture of fuse links, the 
method of making a fusible element assembly 
which comprises the steps of placing a fusible 
element having a serpentine end within a tubular 
insulating member which acts as a manipulating 
means, inserting the serpentine end of said fusible 
element within a tubular conductor having a 
flanged end so that the flanged end engages said 
manipulating means, inserting the unflanged end 
of Said conductor into a paste solder flux to sur 
round Said serpentine end of said fusible element 
and position the same within said tubular con 
ductor, placing said manipulating means on the 
rounded upper edge of a solder pot containing a 
molten Solder having a specific gravity substan 
tially greater than the specific gravity of said 
tubular conductor, pivoting said manipulating 
means about said rounded edge of said solder 
pot So that said unflanged end of said tubular 
conductor is immersed in said solder but floats 
therein so as to remain in engagement with said 
manipulating means which is moved to give the 
desired overlap between said tubular conductor 
and Said Serpentine end of said fusible element, 
pivoting Said manipulating means about said 
Solder pot edge to remove said tubular conductor 
from said Solder, constructing a sub-assembly 
comprising a second tubular insulating member 
inserted within a helically wound heater coil hav. 
ing one end turn of reduced radius engaging the 
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end of said second insulating member, inserting 
the unflanged end of said tubular conductor be 
fore the solder associated therewith has hard 
ened into the tubular insulating member of Said 
sub-assembly so said one end turn is soldered to 
the flanged end of said tubular conductor While 
the solder in said tubular member connects it 
With said fusible element, and removing said 
manipulating means from said fusible element. 

11. In the manufacture of fuse links, the 
method of making a fusible element assembly 
which comprises the steps of placing a fusible ele 
ment within a tubular insulating member which 
acts as a manipulating means, inserting the end 
of said fusible element within the hollow of a 
hollow tubular rivet So that the head of Said rivet 
engages Said manipulating means, placing said 
manipulating means on the upper edge of a solder 
pot containing a molten solder having a specific 
gravity Substantially greater than the specific 
gravity of said rivet, pivoting said manipulating 
means about said edge so that said rivet is im 
mersed in said solder but floats therein so the 
head thereof remains in engagement with said 
manipulating means which is moved relative to 
said fusible element to give the desired tele 
scopic overlap between said rivet and said fusible 
element, pivoting said manipulating means about 
said edge to remove said rivet from said solder, 
constructing a sub-assembly comprising a second 
tubular insulating member inserted within a 
helically wound heater coil having one end turn 
of reduced diameter engaging the end of said 
Second insulating member, inserting the end of 
Said rivet before the solder associated thereWith 
has hardened into the tubular insulating member 
of Said sub-assembly so said one end turn is 
Soldered to said head of said rivet and said 
fusible element is embedded in the solder con 

40 tained in said hollow rivet, and removing said 
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manipulating means from said fusible element. 
12. In the manufacture of fuse links, the 

method of making a fusible element assembly 
which comprises the steps of arranging a wire 
like fusible element and a hollow tubular rivet 
So as to have a predetermined telescopic overlap, 
pivoting said element and rivet about the upper 
edge of a Solder pot containing molten solder hav 
ing a Specific gravity greater than that of said 
rivet so that the telescoped portions of said ele 
ment and rivet are immersed in said solder, by 
holding only said element while said rivet floats 
in Said Solder, constructing a subassembly com 
prising a tubular insulating member inserted 
within a helically wound heater coil having an 
end turn of reduced diameter engaging the end 
of Said insulating member, and inserting the end 
of Said rivet while the solder associated therewith 
is still Soft into said tubular insulating member 
So Said one end turn is soldered to the head of 
Said rivet and the solder in said rivet unites it 
With said fusible element. 

JOHN L. YONKERS. 
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