a9 United States

Lallouet et al.

US 20100087101A1

a2y Patent Application Publication (o) Pub. No.: US 2010/0087101 A1

43) Pub. Date: Apr. 8, 2010

(54)

(76)

@
(22)

(30)

DEVICE FOR CONNECTING TWO
SUPERCONDUCTIVE CABLES

Inventors:

Nicolas Lallouet, Fiennes (FR);

Sébastien Delplace, Loon-Plage

(FR)

Correspondence Address:

SOFER & HAROUN LLP.
317 MADISON AVENUE, SUITE 910
NEW YORK, NY 10017 (US)

Appl. No.: 12/383,450

Filed:

Mar. 24, 2009

Foreign Application Priority Data

Mar. 26, 2008  (FR) .ocooviiiiciicicieecee 08 51948

Publication Classification

(51) Int.CL

HOIR 24/00 (2006.01)

HOIR /18 (2006.01)
(52) US.Cl oo 439/732; 439/865
(57) ABSTRACT

The invention relates to a device for connecting together two
abutting superconductive cables, each cable being constituted
by at least a resistive conductive central support of substan-
tially cylindrical shape, by at least one layer of superconduc-
tive material placed around the support, and by an insulating
sheath surrounding said layer of superconductive material,
the end of each cable being stripped to reveal the central
support and said layer of superconductive material, the device
being provided with an outer covering of insulating material.
According to the invention, the device comprises at least one
respective conductive sleeves engaged around the stripped
portion of each of the cables, together with a conductive tube
containing said sleeves and connected to them.
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DEVICE FOR CONNECTING TWO
SUPERCONDUCTIVE CABLES

RELATED APPLICATION

[0001] This application claims priority to French Patent
Application No. 08 51948, filed on Mar. 26, 2008, the entirety
of which is incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a device for con-

necting two superconductive cables in abutment. The inven-
tion applies most particularly to high voltage.

[0004] 2. Description of Related Art

[0005] A superconductive cable essentially comprises a
central support of generally cylindrical shape having a super-
conductive material wound thereabout, and an insulating
sheath is placed around the superconductor. The central sup-
port is constituted by a material that is electrically conductive,
e.g. a cable or a tube of copper. The superconductive material
may be in the form of'a tape wound around the central support
in one or more layers.

[0006] Patent document EP 1 841 011 describes a termina-
tion for connecting one end of a superconductive cable to a
conventional cable that is not superconductive.

[0007] A device for connecting together two superconduc-
tive cables is described in patent document EP 1 489 693.
[0008] The connection device has a central conductive con-
nection member connecting together the ends of two stripped
cables that are disposed in a hollow tube of an insulating
spacer made up of a resin portion and of said tube.

[0009] A device for connecting together two superconduc-
tive cables is also described in patent document EP 1 489 691.
[0010] That connection device comprises a central conduc-
tive connection member connecting together the ends of the
two stripped cables and placed in an insulating element.
[0011] Such devices for connecting abutting superconduc-
tive cables do not make it easy for the connection to be taken
apart and/or reassembled, without it being necessary to cut
away a portion of the cable, e.g. if one of the superconductive
cables is to be replaced.

OBIJECT AND BRIEF SUMMARY OF THE
INVENTION

[0012] The invention seeks to provide a device for connect-
ing together two abutting superconductive cables, which
device can be taken apart without acting on the cables them-
selves.

[0013] To solve this problem, the invention provides a
device for connecting together two abutting superconductive
cables, each cable being constituted by at least a resistive
conductive central support of substantially cylindrical shape,
by at least one layer of superconductive material placed
around the support, and by an insulating sheath surrounding
said layer of superconductive material, the end of each cable
being stripped to reveal the central support and said layer of
superconductive material, the device being provided with an
outer covering of insulating material and comprising at least
one respective conductive sleeve engaged around the stripped
portion of each of the cables, together with a conductive tube
containing said sleeves and connected to them.

[0014] After removing the outer covering of insulating
material, the tube can be disconnected from the sleeves and
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removed, thereby separating it from the sleeves and enabling
the connection device to be taken apart.

[0015] It can be assembled easily on site.

[0016] By meansoftheinvention, itis also possible to make
a connection between two cables having a conductive central
support of relatively large diameter for transporting relatively
high currents.

[0017] In a preferred embodiment, each of said sleeves is
extended by an end portion of rounded outside shape.
[0018] Preferably, said rounded end portion presents a
maximum outside diameter greater than the diameter of the
sleeves and forming a radial shoulder.

[0019] Advantageously, said conductive tube is in abut-
ment against said shoulder of the end portion of said sleeve.
[0020] Said sleeve may include at least one orifice enabling
solder material to be introduced into the space situated
between the layer of superconductive material and the inside
wall of the sleeve.

[0021] Said sleeve may include electrical contact means in
its outside surface.

[0022] Preferably, said electrical contact means are consti-
tuted by grooves of annular shape holding metal contact
blades.

[0023] Advantageously, said tube is mechanically con-
nected on said sleeve.

[0024] Said tube may be connected by screws on said
sleeve.
[0025] Preferably, said sleeve and said tube are made of
metal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The invention is described below in detail with the
help of figures that merely show a preferred embodiment of
the invention.

[0027] FIG.1is a view of the end of a first superconductive
cable.
[0028] FIG. 2 shows a first step of mounting a connection

device in accordance with the invention.

[0029] FIG. 3 is a view on a larger scale than FIG. 2.
[0030] FIG. 4 is a section view of two superconductive
cables provided with a connection device in accordance with
the invention.

[0031] FIG. 5 is a section view of the final connection in
accordance with the invention.

MORE DETAILED DESCRIPTION

[0032] The end of the superconductive cable shown in FIG.
1 is constituted by an electrically-conductive resistive central
support 1 of substantially cylindrical shape. By way of
example, the support may be a cable of copper wires or a low
resistivity metal tube, made of copper or of silver-plated
copper, for example. Two superposed layers 2, 3 of a super-
conductive material surround the central support 1. An elec-
trically insulating sheath 4 surrounds the superconductive
layer 3.

[0033] The superconductive layers 2, 3 may be formed by
tapes or wires of superconductive material that are wound
respectively about the central support 1. In general, the cable
cannot have only one superconductive layer 2 or 3. The super-
conductive wires or tapes may, for example, be of the
Bi,Sr,Ca,Cu,0, (BSCCO) type or of the YBaCuO type.
[0034] The end of the cable is stripped in staircase manner
s0 as to reveal in succession, going from the cable towards its
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end and over a length that may vary, the first superconductive
layer 3, the second superconductive layer 2, and then the
central support 1.

[0035] The end of the electrically-insulating sheath is
shaped to be conical at its end 4A so as to form a chamfer
section going from its outside diameter to an outside diameter
that is slightly greater than the outside diameter of the super-
conductive layer 3.

[0036] A conductive sleeve 5 is engaged around the
stripped portion of the cable, as shown in FIG. 2, and as is
particularly visible in FIG. 3.

[0037] Thesleeve 5 is of the type described in patent appli-
cation EP 1 841 011.

[0038] The metal sleeve 5 covers the stripped central sup-
port 1 and the stripped superconductive layers 2, 3. The sleeve
includes a first portion 5A and a second portion 5B. The first
portion 5A is in the form of a hollow cylinder of inside
diameter that is very slightly greater than the diameter of the
support 1 so that the first portion 5A of the sleeve can be
fastened on the support 1 merely by mutual engagement or by
crimping. For example, the sleeve may be copper and, when
the central support is also made of copper, this serves to
obtain a good copper-on-copper electrical connection. The
copper may also be silver-plated. The second portion 5B of
the sleeve is substantially in the form of a hollow cylinder of
length that is not less than the length of the stripped portions
of the superconductive layers 2, 3 so as to cover them com-
pletely. The inside diameter of the second portion 5B of the
sleeve is greater than the diameter of the superconductive
layer 3 (which has a diameter greater than the diameter of the
superconductive layer 2) so that a gap is left between the
inside wall of the second portion 5B of the sleeve and the
superconductive layers 2, 3. An orifice 5C is pierced through
the second portion 5B, presenting dimensions that are large
enough to enable a powder of solder material to be poured
through said orifice or to enable a molten solder alloy to be
cast therethrough directly, so as to take position between the
inside wall of the second portion 5B of the sleeve and the
superconductive layers 2, 3. By way of example, the orifice
may be oblong in shape.

[0039] The solder material fills the space between the sec-
ond portion 5B of the sleeve and the superconductive layers 2,
3 at least in part. This material is electrically conductive and
advantageously possesses a melting temperature that is rela-
tively low, e.g. lower than about 100° C. For example it may
be an alloy of Sn—Bi—Pb composition. This avoids damag-
ing the superconductive layers by heating them to too high a
temperature, while also providing a good electrical connec-
tion between the superconductive layers and the sleeve 5.
[0040] The length of the sleeve is such that it completely
covers the stripped portions 2, 3 of the superconductive lay-
ers, the stripped portion 1 of the central support, and the end
of the insulating sheath 4.

[0041] The second portion 5B of the sleeve is extended by
an end portion 5D of rounded outside shape presenting a
maximum outside diameter greater than that of the sleeve and
forming a radial shoulder 5E.

[0042] Thesleeve 5 includes electrical contact means in the
outside wall of its second portion 5B, said means being con-
stituted by grooves 5F machined in the outside wall of the
second portion 5B of the sleeve. These grooves are designed
to receive metal contact blades or annular shape.

[0043] The invention provides a device for connecting
together two such superconductive cables C, C' in abutment,
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and a respective metal sleeve 5, 5' as described above is
fastened around the stripped end of each superconductive
cable, as shown in FIG. 4.

[0044] To make the connection, once the metal contact
blades have been put into place in the corresponding grooves
in the sleeves, a metal conductive tube 6 containing the
sleeves 5, 5' and connected thereto is placed in abutment
against the shoulders 5F, 5'F of the end portion 5D, 5'D of
each sleeve. The tube is of inside diameter slightly greater
than the outside diameter of the second portions of the
sleeves, and of outside diameter substantially equal to the
maximum outside diameter of the rounded end portion of
each sleeve. The tube 6 is mechanically connected to the
sleeves 5, 5', e.g. by set screws (not shown).

[0045] The connection is then insulated by an outer cover-
ing 7 of insulating material, advantageously being a winding
of'paper tapes. Because of the chamfer shape 4A at the end of
the outer sheath and because of the rounded shape of the end
portions 5D, 5'D of the sleeves, it is possible to make this
covering without leaving any empty space that might lead to
electrical breakdown. A semiconductive layer, e.g. made of
carbon black paper, may be placed between the metal con-
nection and the outer covering 7.

What is claimed is:

1. A device for connecting together two abutting supercon-
ductive cables, each cable being constituted by at least a
resistive conductive central support of substantially cylindri-
cal shape, by at least one layer of superconductive material
placed around the support, and by an insulating sheath sur-
rounding said layer of superconductive material, the end of
each cable being stripped to reveal the central support and
said layer of superconductive material, said device compris-
ing:

an outer covering of insulating material; and

at least one respective conductive sleeve engaged around

the stripped portion of each of the cables, together with
a conductive tube containing said sleeves and connected
to them.

2. A device according to claim 1, wherein each of said
sleeves is extended by an end portion of rounded outside
shape.

3. A device according to claim 2, wherein said rounded end
portion presents a maximum outside diameter greater than the
diameter of the sleeves and forming a radial shoulder.

4. A device according to claim 3, wherein said conductive
tube is in abutment against said shoulder of the end portion of
said sleeve.

5. A device according to claim 1, wherein said sleeve
includes at least one orifice enabling solder material to be
introduced into the space situated between the layer of super-
conductive material and the inside wall of the sleeve.

6. A device according to claim 1, wherein said sleeve
includes electrical contact means in its outside surface.

7. A device according to claim 6, wherein said electrical
contact means are constituted by grooves of annular shape
holding metal contact blades.

8. A device according to claim 1, wherein said tube is
mechanically connected on said sleeve.

9. A device according to claim 8, wherein said tube is
connected by screws on said sleeve.

10. A device according to claim 1, wherein said sleeve and
said tube are made of metal.
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