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Primary Constants of Self-Supporting Communication Cables
(Part II)

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

Abstract

In his previous report, the writer developed a mathematical treatment of
the interaction between a star quad and a steel wire running in parallel,
introducing approximate formulae for transmission constants of this system.
That calculation was for the purpose of coping with the recent tendency that
the self-supporting communication cable had come to replace open wires 1in
carrier telephone service. The writer gave thereby a foundation for the design
of this type of cables. But the analysis had to involve complicated calculations
when the diameter of the support wire (i.e. the steel wire) was large, and was
found inconvenient to obtain a qualitative information on this problem. In
order to eliminate those shortcomings, the writer has developed a new method
of analysis for the same problem after the method of H. Kadan, who calculated
the transmission constants of the carrier frequency cable on the assumption that
the magnetic field of the current pair was equivalent to that of a linear dipole.
The formulae derived from the new analysis have proved to be given in simple
forms in both audio and carrier frequency ranges, and are more convenient for
practical uses compared with those given by the previous analysis.
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Table 1. Calculated Values of Inductance of 0.9 mm X2 pairs Self-Supporting
Communication Cable, Together with Observed Ones
S 1 5 10 | 20 30 60 120
L(mH/km) | |
1“‘-‘-\-“"-\-\_. | = | - . ——
[ i |
L5 0.6811 0.6811 0.6811 0.6811 0.6811 0.6811 0.6811
L; 0. 1000 ‘ 0.0998 0.0997 | 0. 0991 0. 0980 0.0926 0.0794
Ly —0.0001 | —0.0009 —0.0015 —0.0059 —0.0113 —0.0239 —0.0376
Los 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0. 0001
; |
Lis 2 : = = - » —
Ly 0.7811 0.7803 0.7794 | 0.7744 0.7679 ‘ 0.7498 0. 7240
CEO 0.780 | 0.775 0.775 | 0. 769 ! 0.763 0.746 0.715
w5 2 % 0.9mmX2% A vtV Ty — 7 A4 ¥FHEEr — 70 ORISR 0 G I X SHEHINME
Table 2. Calculated Values of Effective Resistance of 0.9 mm X 2 pairs Self-Supporting
Communication Cable, Together with Observed Ones
— = - - m———— m— .
i | 1 5 10 | 20 30 60 120
R; || 54.19 54.35 54. 62 ‘ 55.00 56.09 61.88 77.11
R, | 0.0L 0.10 0.41 2,25 4.10 9.72 17.19
Ros ! = B — — 0.01 0.02 0.04
Rqs = | — = = o~ — -
R, 54.20 54.45 | 55. 03 | 57.25 60. 20 71.72 94. 34
; | |
C- AN 54.30 54.48 54.88 | 56. 90 59. 14 71.50 94.66
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Fig.5. Frequency Characteristics of Transmission Constants of
0.9 mm X2 pairs Self-Supporting Communication Cable,
Supplied to Tohoku Electric Power Company
# 3 £ 12mmX2™ X o2y Py — VA XYNEESr — 7D A4 v &2 2y 2o
36 X ORTE IR
Table 3. Calculated Values of Inductance of 1.2mmx2 Pairs Self-Supporting
Communication Cable, Together with Observed Ones
e = ) | Aimgzem | |
7 (ke i | 2 5 | 10 | 20 | 30
L(mH/km) 0
L« 0. 6625 0. 6625 0. 6625 0. 6625 0. 6625 0. 6625
Ls 0.1000 0.0998 0.0997 0.0994 0.0970 0. 0939
Tz | —0. 0001 —0. 0007 | —0.0014 | —0.0050 —0.0152 —0.0240
Los | 0.0023 0.0022 | 0.0021 | 0. 0020 | 0.0019 0.0016
Lis | — - | = - e et
Ly 0.7647 0. 7638 0. 7629 0.7588 0. 7464 0.7341
£ 4 A 0.7646 0. 7642 0.7642 0.7602 0.7458 0.7309
# 4 £ 12mmX2 X o tvtvy Yy —v A v FHlEsr — 7o B o EHE
36 X RS
Table 4. Calculated Values of Effective Resistance of 1.2 mm x2 Pairs Self-
Supporting Communication Cable, Together with Observed Ones
m ——
"-R_h___‘_ |
. k
e J (ko) 1 3 5 10 20 | 30
R (.karn)
R; | 30. 22 30. 28 30. 37 30. 69 31.79 33.€0
Ria | 0.013 0.076 0.238 1.115 3. 291 5.034
Ros | 0.001 0. 005 0.010 0.026 0. 058 0.118
Ris =t e - — - =
R, 30.23 30. 36 30. 62 31.75 35.14 38.75
g W & 30. 30 30.41 80 40. 80

30.79 31.77 35.

RS |
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