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Cellular Polyethylene Insulated Telephone Cables

By Tohru Hatta, Osao Kamada and Toshio Suzuki

Hitachi Electric Wire and Cable Works
Hitachi, Ltd.

Abstract

It has been pointed out that the paper-air dielectrics, which have been used
heretofore for insulation of multi-conductor telephone cables, are fragile me-
chanically and easily absorb water and vapor. In recent years, polyethylene
has come to be applied in the field of electric wires and cables, because of its
excellent electrical and physical properties, However, the dielectric constant of
this material is larger than that of paper-air dielectrics. Therefore, the attenu-
ation of polyethylene insulated cables becomes larger in comparison with that of
the paper-air insulated cables having the same dimension.

The cellular polyethylene, which contains very small independent bubbles,
has come into the limelight as a new insulating material for telephone cables,
wherein the above mentioned difficulties associated with the solid polyethylene
are overcome. The characteristics of the cellular polyethylene and the telephone
cable insulated with this material can be summarized as follows:

(1) The dielectric constant of the cellular polyethylene presently employed
is about 1.5~1.6, which is slightly smaller than that of the paper-air
dielectrics. Therefore, by utilizing this new material, the size of the
cable can be made smaller in comparison with that of a conventional cable
having the same characteristics.

(2) This material is resistant to water and vapor and will not absorb it.
Therefore, the cellular polyethylene insulated cable can maintain service
even in case water enters the cable sheath.

(3) This vapor and water-proof property also make it possible to use poly-
vinyl chloride sheaths in the place of lead sheaths which have been
indispensable to the paper-air insulated cable.

(4) Since the dielectric loss angle is small, the attenuation of this cable in
the high frequency range can be made small.

(5) The cross-talk characteristic is excellent, when compared with that of
the paper-air insulated cable.

The new dielectric material gives full play to its special characteristics in
its application on the 0.9 mm x54 pair cellular polyethylene insulated toll cable
and the 1.3 mm X 14 pair cellular polyethylene insulated duplex type which are
being made recently by Hitachi, Ltd.
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