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ABSTRACT: A stabilized superconducting conductor formed
of a tube of aluminum alloy having at least one wire of super-
conductive material disposed therein and a sheath of high-
strength material covering the outside of the tube in good
thermal and electrical contact with the tube.
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1
SUPERCONDUCTING CONDUCTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a stabilized tubular super-
conducting conductor, preferably consisting of aluminum and
having a high-mechanical strength.

2. Description of the Prior Art

A superconducting conductor consisting of a metal tube
having good electrical conductivity at normal temperature,
such as aluminum, and in which there are inserted wires or
strips of stiperconducting material, are already known. The
conductor is kept at a low temperature by circulation of a
cryogenic fluid within the tube.

Also known are superconducting conductors of a similar
type wherein good mechanical strength is achieved by in-
troducing into the tube strips or wires of material having high
mechanical strength, such as steel.

These prior art conductors have the disadvantage that they
have poor resistance to mechanical forces developed trans-
verse to the axis of the conductor, because the conductor is
reinforced by wires or strips, whose mean direction is perpen-
dicular to the forces.

It has been suggested to substitute a copper or iron tube for
the aluminum tube in order to achieve greater strength, how-
ever, considerable difficulties are then encountered in the
fabrication of the conductor, for example, it becomes very dif-
ficult to produce the conductor by the method of extrusion.

In addition, tubular conductors of the prior art were formed
of elements of given lengths which are then joined together.
The danger of leakage at the connecting joints is considerable
and this is totally unacceptable where the conductors are
placed in a vacuum while being subjected to an internal pres-
sure.

SUMMARY OF THE INVENTION

The present invention has for its object the provision of a
stabilized superconducting conductor having good mechani-
cal strength in the transverse direction and which can be en-
tirely produced by extrusion in lengths as great as a number of
kilometers.

The present invention concerns a superconducting conduc-
tor consisting of at least one wire or strip of superconducting
material which is disposed within a tube consisting of a materi-
al having good electrical conductivity at normal temperature
and which wire or strip is substantially parallel to the axis of
the tube. The conductor is distinguishable in that it is provided
with a sheath of high strength material which covers the exter-
nal surface of the tube and is in good contact with the surface.
The sheathing preferably consists of an aluminum alloy which
can be applied around the tube by a method of extrusion.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments are set forth in the following descrip-
tion by way of nonlimiting example and with reference to the
accompanying drawings, in which:

FIG. 1 illustrates a superconducting conductor according to
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the invention, as seen in transverse section, and
FIG. 2 illustrates a superconducting conductor as seen in
transverse section, in accordance with another embodiment.

DETAILED DESCRIPTION OF THE INVENTION

Referring to the drawings, numeral 1 designates a tubular
element which preferably consists of aluminum, but which
may also consist of any material having, at normal tempera-
ture, an electrical conductivity similar to that of aluminum, for
example, copper or silver. "

Tube 1 hasa substantially square external cross section and
a circular internal cross section. It would be possible, without
departing from the scope of the invention, to employ a tube 1

having external and internal cross sections of different form.
Wires 2 are embedded within the tube 1 substantially paral-

lel to the axis of the tube 1, or the wires 2 may be disposed
helically. The wires 2 consist of superconducting material
such as niobium-zirconium, niobium, tin, lead, niobium-titani-
um, etc.

As a variant, the wires may be replaced by tapes or strips, or
all three (wires, tapes and strips) may be used at the same
time. The wires 2 may also be coated with a thin layer of metal
such as indium or copper.

The superconducting tube 1 and wire 2 assembly is
preferably produced by a method of extrusion. The central
passage 3 within the tube 1 permits the circulation of acooling
fluid such as liquid helium.

The tube 1 consists of metals which have a high degree of
purity in order to ensure stabilization of the conductor when it
operates in the superconductive state.

In order to ensure that the conductor has good mechanical
strength in the transverse direction, the tube 1 is covered by a
sheathing 4 consisting of a material having high-mechanical
strength. The material is preferably metallic and consists of,
for example, aluminum alloys of the following types, Au 4, G,
AZ5G,AZ8Guy,etc.

The aluminum alloy sheathing 4 is positioned around the
tube 1 by a method of extrusion, which ensures good thermal
and electrical contact with the tube 1. Conductors may there-
fore be constructed of great length, such as, for example, a
number of kilometers, without requiring a joint of any form.

FIG. 2 illustrates the transverse section of a composite con-
ductor formed of six conductors, each of which is similar to
that described in FIG. 1, and disposed adjacent one another to
form a conductor of rectangular cross section.

What is claimed is:

1. A superconducting conductor consisting of:

a. a tube of a material having an electrical conductivity

similar to that of aluminum at normal temperature,

b. at least one wire of superconducting material disposed

within and substantially paralle! to said tube, and

c. a sheathing of high-strength material covering the exter-

nal surface of said tube in thermal and electrical contact
with said surface.

2. A conductor according to claim 1 wherein said sheathing
consists of an aluminum alloy.

3. A conductor according to claim 2 wherein said sheathing
is extruded around said tube.



