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Manufacture of cables by hydrostatic extrusion.

@ A cable is formed by extruding an extrusible ~
sheath through a die by applying pressure to a "\ .
non-compressible fluid surrounding the sheath, \
the sheath having held within it at least one

m
extrusible conductor, spaced from the sheath a
by pressure-transmitting material, such as com- j Q\
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pacted powdered insulating material.
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This invention relates to a method of manufactur-
ing cables and especially, though not exclusively, to
a method of manufacturing mineral insulated cables,
that is to say, cables of the type consisting of one or
more electrical conductors enclosed within a tubular
metal sheath and insulated from the sheath by com-
pacted powdered insulating material. The invention
also relates to apparatus for carrying out such man-
ufacture.

It is known to use a hydrostatic extrusion process
to form cable cores and wires. In such processes, the
metal to be shaped into a core or wire is preshaped
to fit a die formed at one end of a high-pressure con-
tainer. The metal is surrounded by a pressuretrans-
mitting liquid inside the container. By applying a force
to a plunger to compress the liquid within the contain-
er, pressure from the liquid gradually forces the metal
through the die to form a cable core or wire.

Hydrostatic extrusion processes have not hither-
to been used to manufacture cables, although it has
now been found that such a process provides an eco-
nomical and attractive alternative to conventional
cable manufacturing processes.

Accordingly it is an object of the present invention
to provide a novel and advantageous method of man-
ufacturing cables.

According to one aspect of the present invention,
there is provided a method of manufacturing a cable
by hydrostatic extrusion including the step of extrud-
ing an extrusible elongate member through a die by
applying pressure to a non-compressible fluid at least
partially surrounding said elongate member, said
member comprising an extrusible tube and at least
one extrusible conductor held within and spaced from
said tube by pressure-transmitting material.

It may further include the step of forming a fluid-
tight seal in said die formed in a container by introduc-
ing one end of said member into said die prior to in-
troducing said fluid into said container.

Preferably said pressure-transmitting material is
mineral insulating material.

According to a second aspect of the present in-
vention, there is provided an apparatus for manufac-
turing cables by hydrostatic extrusion including a sub-
stantially fluid-tight container capable of receiving an
elongate member to be extruded, said member in-
cluding an extrusible tube and at least one extrusible
conductor held within and spaced from said tube by
pressure-transmitting material and said container
having a die formed in an outer wall thereof, one end
of said member being introduced into said die, in use;
said container being arranged to contain a non-com-
pressible fluid, said fluid at least partially surrounding
said member; and means for applying pressure to
said fluid sufficient to cause the tube and conductor
to be extruded through the die.

One embodiment of the invention will now be de-
scribed by way of example with reference to the ac-
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companying drawings in which:-

Figure 1 is a cross-section of the apparatus ac-

cording to one embodiment of the invention prior

to extrusion of the cable;

Figure 2 is a cross-section of the apparatus of

Figure 1 during the extrusion process, and

Figure 3 is a cross-section of the apparatus, ac-

cording to a further embodiment of the invention,

prior to extrusion of the cable.

In Figure 1 the preform 1 to be formed into a cable
is shown prior to extrusion. It comprises a copper tube
5, 1m in length with a diameter of 165mm. The tube
wallls are 15mm thick. At one of end of the tube Sis a
base plate 3 formed integrally with the tube. The tube
5 contains a copper conductor 9 spaced from the tube
wallls by pressure-transmitting mineral insulating ma-
terial 7, such as magnesium oxide.

The insulating material is held in place by a disc
1.

For extrusion, the preform 1 is inserted into a die
13, 15 formed in the bottom wall 19 of a container 17.
The die has a part-conical section 13 open to the in-
side of the container 17 and a cylindrical section 15,
open to the outside of the container 17. The maximum
diameter of the part-conical section 13 is larger than
the outer diameter of the tube 5 so that the tube 5 can
be held in place by forcing it into the die prior to ex-
trusion. The minimum diameter of the part-conical
section 13 is less than the outer diameter of the tube
5 and equal to the diameter of the cylindrical section
15. Thus, onforcing tube 5 through the die, it emerges
outside the container 17 as a cable. If the diameter of
section 15, and hence the cable diameter, is 15mm,
the length of cable produced is approximately 90m.

The container 17 has a cylindrical wall 21 sealed
at the bottom end by wall 19 and at the top end by a
plunger 23.

Referring to Figure 2, during extrusion, after the
preform 1 is inserted into the part-conical section 13,
thereby sealing the die, the container is filled with hy-
draulic fluid 25. By forcing the plunger 23 downwards,
(towards wall 19 in the direction of the large arrow
286), the hydraulic fluid 25 is compressed and exerts
a pressure on the tube 5 and back plate 3 in the di-
rections shown by the small arrows. The effect of the
pressure is to force the preform 1 down through the
die 13, 15 thereby compacting the insulating material
7 and reducing the diameters of the tube 5 and con-
ductor 9.

Clearly the shape of the die need not be part-
conical; the die could have a partly ogival cross-
section, for example, as shown in Figure 3.

To prevent leakage of the hydraulic fluid 7, it will
be appreciated that the external surface of one end
of the preform 1 could have a shape which matches
the shape of the inner end part of the internal surface
13’ surface of the die 31. In Figure 3, the inner end
of the die 31 has a part ogival cross-section which is
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matched by the shape of one end of the preform 1.
In the embodiment shown in Figure 1, for example,
the preform could have the same conical shape as
the part-conical section 13.

Claims

1. Amethod of manufacturing a cable by hydrostatic
extrusion including the step of extruding an ex- 10
trusible elongate member through a die by apply-
ing pressure to a non-compressible fluid at least
partially surrounding said member, said member
comprising an extrusible tube and atleast one ex-
trusible conductor held within and spaced from 15
said tube by pressure-transmitting material.

2. Amethod as claimed in Claim 1 further including
the step of forming a fluid-tight seal in said die
formed in a container by introducing one end of 20
said member into said die prior to introducing said
fluid into said container.

3. Apparatus for manufacturing a cable by hydro-
static extrusion including a substantially fluid- 25
tight container capable of receiving an elongate
member to be extruded, said member including
an extrusible tube and at least one extrusible
conductor held within and spaced from said tube
by pressure-transmitting material and said con- 30
tainer having die in an outer wall thereof and one
end of said member being introduced into said
die, in use; said container being arranged to con-
tain a non-compressible fluid, said fluid at least
partially surrounding said member; and means 35
for applying pressure to said fluid sufficient to
cause the tube and conductor to be extruded
through the die.

4. Apparatus as claimed in Claim 3 wherein said 40
means for pressurising said fluid, is a plunger
which forms at least part of a wall of the contain-
er.

5. Apparatus as claimed in Claim 3 or4 whereinsaid 45
member further includes, at at least one end of
said tube, blocking means to confine said insulat-
ing material within said tube.

6. Apparatus as claimed in any of Claims 3to 5 50
wherein the internal surface of the inner end of
the die is shaped to match the external surface
of said one end of said member, so as to prevent
egress of said fluid from said container in use
thereof. 55
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