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3,275,525 
S. 

for rejuvenation of the fuel element, there is a separation 
of the plutonium used for rejuvenation from that orig 
inally applied to the interior of the fuel element whether 
straight or helical. 

In all forms of the present invention the fuel element 
is relatively cheap and easy to manufacture, because 
the enriched wire thereof, being of uniform diameter, 
is low in cost and is easily bent into a helix. 

It is understood that the invention is not to be limited 
by the details given herein but that it may be modified 
within the scope of the appended claims. 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are defined as follows. 
We claim: 
1. A nuclear-fuel element comprising a long mass of 

ceramic fuel containing a relatively low amount of a 
material fissionable by neutrons of thermal energy and 
a varying helical wire of a metallic fuel containing a rela 
tively high amount of a material fissionable by neutrons 
of thermal energy extending axially of the mass, wherein 
the varying helical wire is a helical wire of pitch varying 
from a maximum at a mid region to a minimum at the 
ends of the wire. 

2. A nuclear-fuel element comprising a long mass of 
ceramic fuel containing a relatively low amount of a 
material fissionable by neutrons of thermal energy and 
a varying helical wire of metallic fuel containing a rela 
tively high amount of a material fissionable by neutrons 
of thermal energy extending axially of the mass, wherein 
the varying helical wire is a helical wire of a diameter 
of helix varying from a minimum at a mid region in the 
length of the Wire to a maximum at the ends of the wire. 

3. A nuclear-fuel element comprising a stack of an 
nular sintered pellets of fuel containing a relatively low 
amount of a material fissionable by neutrons of thermal 
energy, and a helical wire of metallic fuel containing a 
relatively high amount of a material fissionable by neu 
trons of thermal energy, extending through the stack of 
pellets, the helical pitch of the wire varying from a maxi 
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mum at a mid region in the length of the wire to a 
minimum at the ends of the wire. 

4. The nuclear-fuel element specified in claim 3 and 
further comprising a mass of vibrationally compacted 
fuel containing a relatively low amount of a material 
fissionable by neutrons of thermal energy extending for 
the length of the stack of pellets through the pellets and 
over the helical wire. 

5. A nuclear-fuel element comprising a long mass of 
vibrationally compacted crushed fuel containing a rela 
tively low amount of a material fissionable by neutrons 
of thermal energy, and a helical wire of metallic fuel 
containing a relatively high amount of a material fission 
able by neutrons of thermal energy extending axially 
through the mass, the helical pitch of the wire varying 
from a maximum at a mid region in the length of the 
Wire to a minimum at the ends of the wire. 

-6. A nuclear-fuel element comprising a long mass of 
vibrationally compacted crushed fuel containing a rela 
tively low amount of a material fissionable by neutrons 
of thermal energy, and a helical wire of metallic fuel 
containing a relatively high amount of a material fission 
able by neutrons of thermal energy extending axially 
through the mass, the diameter of helix of the wire vary 
ing from a minimum at a mid region in the length of the 
wire to a maximum at its ends. 
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