
NOV- 3, 1959 J. COHN 2,911,504 
FUSE MEMBER AND METHOD OF MAKING THE SAME 

Filed May 15, 1958 

INVENTOR 
JAMES COHN 

ATTORNEY 



United States Patent/O " 
1. 

’ 2,911,504v 

FUSE MEMBER AND METHOD OF MAKING 
THE SAME 

James Colin, Scarsdale, N.Y., assignor to Sigmund Cohn 
Corp., Mount Vernon, N.Y.,' a corporation of New 
York‘ 

Application May 15, 1958,?SerialNo. 735,374 
‘10 Claims. (Cl. 200-435) 

Thisv invention relates to the art of fuses and pertains, 
more particularly, to a metallic fuse member that may be 
advantageously employed-as an electrical fuse or a thermal 
fuse and to the method of making the same. ‘ 
The fuse member of this invention has wide applica 

tion. It is especially useful, for example, as a detonator 
fuse where extremely rapid ?ring is required and as a 
protective fuse for various items of electrical equipment, 
including delicate ‘electrical instruments, where very rapid 
blowout is essential in order to prevent damage to the 
equipment. ‘ ‘ I 

The invention is predicated on my basic discovery that 
if a ?rst~metal,;selected from the group consisting of 
palladium: and platinum, is placed in intimate contact 
with a second metaLselected from the group consisting 
of aluminum and magnesium, and the resulting product is 
brought ‘to. a temperature approachingthe melting point 
ofthe selected second metal, a very rapid exothermic al 
loying reaction occurs with the evolution of a consider 
able quantity of’heat; The reaction. is quite violent and 
is. so rapid that it 'may be fairly considered as being sub 
stantially instantaneous. ‘ 
'A' primary object of thisinvention is to produce an 

improved‘metallic fuse member for use as‘ an element of 
an electrical fuse or a thermal fuse. . 

Another object of the invention is to provide a method 
of‘making a fuse member of the type indicated. 
The invention has for a further object the provision 

of a: quick-acting fuse member that may be made and 
used-in a wide range of sizes, that is reasonable in manu~ 
facturing, cost and that is capable of performing‘ its in 
tended functions in a dependable manner. ’ 
A preferred and recommended fuse member of this 

invention comprises ?rst and second metallic materials 
that aretinintimate contact‘with each other. At least 
95% of they ?rst material consists’ of a metal selected 
from the group consisting of_palladium and platinum, 
while atleast 95% of the second material consists of a 
metal selectedfrom the group consisting of aluminum ' 
and ‘magnesium. The remainder of each material, prefer 
ably» from 1% to 5% thereof, consists of a metallic agent 
for ‘changing, its physical and electrical characteristics. 
The enumerated objects and other objects, together 

with the advantages of the invention, will be readily un 
derstood by persons skilled in the art from the detailed 
description'that follows‘ taken in conjunction with the 
accompanying drawing. ; 

In the drawing: 
Fig. 1. is a greatly enlarged‘ isometric view of a clad 

wire fuse member of this invention; 
Fig. 2 is a greatly enlarged isometric view of a com 

posite strip fuse member according to the invention'and 
comprising relatively superposed strips of the selected 
metals; and ' ' 

_ Fig. 3 isargreatly enlarged isometric viewof another 
composite strip fuse member according to the invention 
and formed by an electro-plating procedure. 

It is within the purview of this invention to make 
‘the-fuse member in various forms, including (1) a clad 
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wire 5' (Fig. 1) wherein one of the essential metals con-. 
stitutes’ a solid core element 6 and the other metal con 
stitutes a. sheath 7 which encircles and is coextensive with 
the core element, (2) an elongated composite strip 8 
(Fig. 2) wherein corresponding strips 9 and-10 of the es 
sential metals are disposed alongand against each other 
and are joined togetherrby soldering, welding or in any 
other suitable manner known to the art, and(3) a com 
posite strip 11 (Fig. 3) formed by an electro-plating 
procedure wherein a strip 12 of onev of the selected 
metals serves as a base on which a layer 13 of the other 
selected‘ metalfis deposited. . ‘ > - a 

As regards the clad wire form of fuse member, an 
entirely satisfactory product is obtained when either one 
of the selected metals is used as the sheath element and 
the other metal as the core element. Palladium or 
platinum is‘ preferred as‘ the metal of the sheath. In any 
case, I ?nd it advantageous to ‘facilitate drawing of the 
wire to use a sheath material that is slightly harder than 
the core material. To this end, the sheath material prefer 
ably contains from 1% to 5% of a suitable metallic 
agent for changing its physical and electrical characteris 
tics. Very good results were obtained with a clad wire 
in which the sheath element was made of palladium con 
taining aproximately 2% ruthenium by weight as the 
metallic agent. Good results were obtained when the 
core; element consisted of at least 95 % aluminum and 
from 1% to 5% of magnesium as the metallic agent. 
Ruthenium and magnesium are illustrative of preferred 
agents for increasing the hardness and electrical resistivity 
and‘improving the ductility and tensile strength of the 
product. ' ' 

‘For best results, itis recommended that the fuse mem 
ber contain approximately equal volumes of the selected 
metals. In the case of a fuse member employing equal 
volumes of palladium and aluminum, the Weight ratio of 
these metals is 85.5% palladium to 15.5% aluminum, 
which ratio is approximately the molecular proportions of 
these ' metals. ‘1 _ 

Entirely-satisfactory results may be obtained, however, 
if ‘the parts by volume of the selected metals vary within 
ranges of from 80-to' 20v parts of one of the metals to 
from'20'to 80 parts of the other metal. In other words, 
the palladium or platinum component may consist of 
from 80‘to 20'parts and'the aluminum or magnesium 
component from 20 to 80 parts by volume. 
The above-mentioned proportions of selected metals 

apply not only to the clad Wire ‘form of fuse member. 
but‘also to the otherli'ndicated form's, , 
A preferred'example of clad wire fuse member of this 

invention and the method of making the same will now be 
brie?y described. In this example, a tubular sheath 
element, consisting of 98% palladium and 2% ruthenium 
Was fabricated to obtain an outside diameter of 0.143", 
a wall thickness of 0.021” and an inside diameter of 
0.101". A 'solid Wire of commercially pure aluminum, 
having a diameter of 0.092”, was used as the ‘core ele 
ment. The aluminum core was inserted in ‘the palladium 
ruthenium sheath element and formed a slightly loose 
?t therewith, the're'being a play of 0.009" between the 
core and sheath elements. The composite unit so formed 
by the core and sheath elements contained substantially 

_ equal parts by volumev ofipalladium and aluminum. This 

70 

composite unit was drawn through conventional wire 
drawing equipment employing standard‘ drawing proce 
duresuntil the outside diameter of the composite unit was 
reduced to 0.130”. 
tion, the opening de?ned by the sheath element was re‘ 
ducedto the‘ diameter of the core element, causing inti 
mate-5contact between the sheath and core-elements, 
The'compositeunit was then drawn to approximately 

’_ one-half of its original diameter. This resulted. in. a 

At this point in the drawing opera- > 
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75% reduction in its cross-sectional area. The product 
was then heat treated at a temperature of approximately 
700° F. The product of the last-mentioned step was 
then drawn and heat treated at about 700° F. The 
drawing and heat treating steps were repeated, the product 
being reduced approximately one-half in diameter, as 
a result of each succeeding drawing step until a wire 
fuse member having a diameter of approximately .002" 
was obtained. 

Separate lengths of the wire product were heated elec 
trically by passing a current therethrough. Other lengths 
were heated by the‘ direct application of heat. In each 
instance, the wire remained intact Without any notice 
able physical change until it reached a temperature ap 
proximating the melting point of aluminum at which 
time it burned instantaneously with the evolution of 
considerable heat at an estimated temperature in excess 
of 2000" C. This resulted in destruction of the wire 
and alloying of its metallic ingredients. 

While what actually takes place at the instant of reac 
tion is not fully understood, it is believed that palladium 
or platinum when alloyed with aluminum or magnesium 
liberates considerable amounts of heat in the formation 
of the corresponding alloy. It is also possible that the 
platinum or palladium contains quantities of occluded oxy 
gen which combines with the aluminum or magnesium, 
thereby developing heat at the time of the alloying reac 
tion. It has been ascertained that reaction is not dependent 
upon the presence of atmospheric oxygen as it also takes 
place in substantially the same manner in an atmosphere 
of hydrogen. 
From the foregoing, it is believed that the objects 

and advantages of the herein described fuse member and 
of the method of making the same will be apparent to 
those skilled in the art, without further description. It 
is to be understood, however, that the invention may be 
embodied otherwise than as here described, and, that 
various changes may be made without departing from 
the spirit or sacri?cing any of the advantages of the in 
vention. 

I claim: _ 

1. A member adapted to be used as an element of a 
fuse consisting of from 80 to 20 parts by volume of a 
?rst material and from 20 to 80 parts by volume of a 
second material that is in intimate contact with the ?rst 
material, at least 95% of said ?rst material consisting 
of a metal selected from the group consisting of pal 
ladium and platinum, at least 95% of said second ma 
terial consisting of a metal selected from the group con 
sisting of aluminum and magnesium. 

2. A member adapted to be used as an element of a 
fuse consisting of approximately equal parts by volume 
of ?rst and second materials that are in intimate con 
tact with each other, at least 95 % of said ?rst material 
consisting of a metal selected from the group consisting 
of palladium and platinum, at least 95% of said sec 
ond material consisting of a metal selected from the 
group consisting of aluminum and magnesium. 

3. A member'according to claim 2 wherein at least 
one of the materials comprises from 1% to 5% of an 
agent for changing the physical and electrical charac 
teristics of the product. , 

4. Aymember adapted to be used as an element of a fuse 
comprising a tubular sheath element and a solid core 
element within and- substantialy coextensive with the 
sheath element, said core element being in intimate 
contact with the sheath element, said elements consist 
ing, respectively, of from 80 to 20 parts by volume of 
one material and from 20 to 80 parts by volume of 
another material, at least 95% of the material of one 
of the elements consisting of a metal selected from the 
group consisting of palladium and platinum, vat least 
95 % of the material of the other element consisting of 
a metal selected from the group consisting, of aluminum 
and magnesium. ' 
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5. A Wire adapted to be used as an element of a fuse, 

comprising a tubular sheath element and a solid core 
element within and substantially coextensive With the 
sheath element, said core element being in intimate-con 
tact with the sheath element, said elements consisting 
of approximately equal parts by volume of correspond 
ing materials, at least 95% of the material of one of 
the elements consisting of a metal selected from the 
group consisting of palladium and platinum, at_ least 
95 % of the material of the other element consisting of 
a metal selected from the group consisting of aluminum 
and magnesium. 

6. A member adapted to be used as an element of a 
fuse comprising a pair of relatively superposed layers 
of ?rst and second materials that are in intimate con 
tact with each other, said layers consisting, respectively, 
of from 80 to 20 parts by volume of the ?rst material 
and from 20 to 80 parts by volume of the second mate 
rial, at least 95 % of the material of one of the layers 
consisting of a metal selected from the group consisting 
of palladium and platinum, at least 95 % of the matenal 
of the other layer consisting of a metal selected from 
the group consisting of aluminum and magnesium. 

7. A member adapted to be used as an element of a 
fuse comprising a pair-of relatively superposed layers 
of approximately equal parts by volume of correspond 
ing materials, at least 95% of the material of one of 
the layers consistingof a metal selected from the group 
consisting of palladium and platinum, at least 95% of 
the material of the other layer consisting of a metal 
selected from the group consisting of aluminum and 
magnesium. 

8. In a method of forming a member which is adapted 
to be used as an element of a fuse, the steps of insert 
ing a solid core element into a tubular sheath element 
to obtain a composite unit, at least 95% of one of the 
elements comprising a metal selected from the group 
consisting of palladium and platinum, at least 95% of 
the other element comprising a metal selected from the 
group consisting of aluminum and magnesium, drawing 
the composite unit whereby to reduce the outer diameter 
thereof and effect intimate contact between the sheath 
and core elements, and heat treating the product of the 
last preceding step at a temperature up to 700° F. 

9. In a method of forming a member which is adapted 
to be used as an element of a fuse, the steps of insert 
ing a solid core element into a tubular sheath element 
to obtain a composite unit, at least 95% of one of the 
elements comprising a metal selected from the group 
consisting of palladium and platinum, at least 95% of 
the other element comprising a metal selected from the 
group consisting of aluminum and magnesium, drawing 
the composite unit whereby to substantially reduce the 
outer diameter thereof and effect intimate contact be 
tween the sheath and core elements, heat treating the 
product of the last preceding step at a temperature up 
to 700° F., again drawing the composite unit to further 
substantially reduce the outer diameter thereof, and heat 
treating the product of the last-mentioned step at a tem 
perature up to 700° F. 

10. The method according to claim. 9 wherein the 
diameter of the composite unit is reduced approximately 
one-half by each drawing step. 
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