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Primary Constants of Self-Supporting Communication Cables

By Tohru Hatta
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

In view of the recent tendency that the open wire for carrier telephone
services is being discarded for the self-supporting communication cable, 1t seems
essential that the characteristics of this cable in carrier frequency range be
thoroughly investigated. In an attempt to establish the theoretical foundation
for the design of this type of cable to be used as the carrier frequency one, the
writer has tried a mathematical treatment of the interaction between a star
quad and a steel wire which runs in parallel with the former; and he has
derived approximate formulae for the primary constants of the this transmission
system. Numerical data obtained from his formulae show that the attenuation
of the transmission system does not increase immensely even in case the steel
wire runs close to the star quad, as is verified experimentally. Hence, this
cable can be said to have, when designed properly, excellent transmission per-
formance characteristics suitable for use in carrier frequency range. But when
conductive materials such as binder tape are used in order to fix the quad to
the support wire, the increase of the attenuation becomes notable to such an
extent that the use of insulating materials is advisable.
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Table 1. Numerical Values of Primary Constants of Self-Supporting
Communication Cable Calculated for Side Circuit
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,r_ . | — _ | | | | i
| R; 30. 52 30.58 30.67 30.92 | 3211 33.94 36.31 38.94
| |
HE | Ra 0.01 0.07 0.23 1.08 | 3.20 4.90 6.96 8.33
(2/km) ®u — 0.02 0.04 0.11 0.27 0.44 0.70 | 0.93
R, 30.53 30. 67 30. 94 32.11 35.58 39.28 43.97  48.20
| |
I &y 0.667 0.667 0.667 0.667 0.667 0.667 0.667 0.667
'1 . ; | ; 21 . 09¢ i . 094 ; ’
Ko gy | B 0.100 | 0.100 0.100 0.099 0.097 0.09 0.090 0.086
, — | =0 =0 —0.015 —0. —0.02 —0.
o L - —0.001 0.001 0.005 0.015 0.023 0.029 0.034
Lw | 0.011 o 0.010 0.009 0.008 0.008 0.008 0.007 0.007
L4 0.778 | 0.776 0.775 0.769 0.757 0.746 0.735 0.726
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Table 2. Numerical Values of Primary Constants of Self-Supporting
Communication Cable Calculated for Phantom Circuit
e ' o o | | 1 | |
s ;ﬁhx R | 1 ke 3 kc | 5 ke 10ke | 20kc | 30kc | 40ke | 50kc
. . | | | | |
R 15.26 15.29 15. 34 15.46 16. 05 16.97 18.16 19.47
1 i Ra - 0.01 0.02 0.11 0.32 0.50 0.69 | 0.83
(Q/km) R - 0.01 0.03 0.05 0.07 0.09
R, 15.26 15.30 15.36 15.58 16. 40 17.52 18.92 20.39
|
La 0.195 0.195 0.195 ‘ 0.195 |  0.19 ‘ 0.195 |  0.195 0.195
5 | | '
S e | L 0. 050 0.050 0. 050 | 0.050 0.049 |  0.047 | 0.045 0.043
e ) | La = — | —0.001 —0.001 | -—0.002 - —0.003 —0.003
- - — 0.001 0.001 0.001 0.001 0.001
L 0.245 0.245 0.245 0.245 0. 244 0.241 |  0.238 0.238
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7w €=8.80p.f./ m X -4huZ
C=coe10/ Lo ovveneneniininrnnnnnnnns (96)
LD ERIEY]Z tan d » UL = v £ 2 2 v
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Table 3.

Primary Constants for Side Circuit of Star Quad with Aluminum

Sheath, Whose Inner Radius Is 3.6 mm

‘h — | P | II - |
= i 10 ke 20 ke 30 ke | 10 ke | 50 kc
R ; 30. 92 | 32.11 33.94 36. 31 38.94
1% £ Rw | 0.35 | 1.22 1.56 2.22 2.66
(©/km) Ry 2.48 3.51 4.30 4.96 5.55
R, 33.75 36.84 39. 80 43.49 47.15
Lo | 0.667 0.667 0.667 0.667 | 0.667
£ o HFF v R % | 0 09? 0 093’ 0.094 | 0.090 | 0.086
| La —0.002 —0.005 —0.007 —0.009 —0.011
(mll/km) . —0.120 | —0.132 —0.137 —0.140 —0.142
| Ly 0.644 0.627 0.617 0.608 0.600
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Table 4. Primary Constants for Side Circuit of Star Quad with Aluminum
Sheath, Whose Inner Radius Is 5.6 mm
| Cose2
IS v} I
o CEEE 2N S 10 ke 20 ke 30 ke 10 k¢ 50 ke
R; 30.92 32.11 | 33.94 36. 31 | 38.94
15 7 Ra 0.71 2.10 3.21 4.56 5.46
(Q/km) Ry 0.63 0.90 1.10 .37 1.42
R, 32.26 35.11 38.25 42.14 45.82
| L l 0.667 0.667 0.667 | 0.667 0.667
e B i Li | 0.099 | 0.097 0.094 | 0. 090 0.086
Lo | —0.003 —0.010 —0.015 | —0.019 —0.023
(mt/km) } Ex —0.054 | —0.057 ~0.058 ~0.059 —0.060
Ly 0.709 0.697 0.688 0.679 0.670
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Fig.4. Schematic Representation of Calculated
Values of Primary Constants for Side
Circuit of Self-Supporting Communica-
tion Cable, Together with Observed Ones
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