BELL SYSTEM PRACTICES SECTION 304-105-103
Plant Series Issue 2, August, 1951
AT&TCo Standard

OPELIIRE IUPEDANCE ,ATTENUATION , PHASL
080, 104, 128, 165-Mil Copper-Steel (40%)-8" 8pacing - 5 and P

080-M11 Side
Impedance Attenuation || Phase Shift
Freq. R X Z [Angle oc |db/ A B

200 {1485 {1334 {1996 | M1.9 || L0147 | .128 | .OL6L | .0052

300 |{1230 {1068 [1629 | LO.9 | .0177 | .153 |/.0205 | .00&5

500 {1016 | 780 [1281 | 37.5 | .0215 | .187 |[.02B0 | .0O89

1000 812 | L8B [ 9L7 | 31.0 }[ .0270 | <235 | .OLLB | .01L3

1500 750 | 358 | B22 | 25.8 | .0297 [ .258 |.0596 | .01390

2000 702 | 28BL [ 757 | 22.0 {031k | .272 ||.0775 | .02LT

2500 681 | 235 | 721 | 19.0 || .0326 | .282 ||.O9LL | 0300

3000 || 669 | 200 | 698 | 16.6 || .0333 | .289 ||.1100 | .0350

104-Mil1 Side 10L4-#1 Phantom
Impedance Attenuation | Phase Shift Impedance Attenuation Phase Shift
Freq. R X Z |Angle o | db/mi A B Freq. R X Z | Angle oc | db/mi A B

200 {1139 | 958 |148y | 40.1 i .0110 | ,0955 || .013L | .OOL3 200 706 | 555 | 898 | 38.2 || .0089 | .0770 || .0110 | .0035

300 9L5 | 710 [1181 | 36.9 |l .O130 ] .1130 |[.0172 | .0055 300 6101115 [ 738 3L.2][.010L | .0900 ]i .01L5 | .00

00 821 | 538 | 961 | 33.2 || .0I5L [ .13L0 |[.023B ] .0G75 500 5281299 1607 ] 29.5.0120 [ ,10LO || .0210 | .0067

1000 691 | 32L, | 763 | 25,1 | .O1B7 | .1620 |[.OLOZ | L0128 1000 u67 1172 1L98 | 20.2 |{.0138 | .1200 |[ .0370 | .0118

1500 652 | 232 | 692 | 1946 | ,0200 | .17LO || .0566 | 0180 1500 4501121 [L66 | 15,1 |[.01L5 |.1280 || .OSLO | .0172

2000 636 | 180 | 661 | 15.8 |[ .0207 [ 1800 |[.0732 [.0233 2000 L3 [ 9374531 11,3 |[.01L9 |.1290 || .0710 | .0226

2500 626 | 1L8 | 83 [ 13.3 | .0213 | L1850 |{.0900 | .0287 2500 L4391 75 [LLS 9.7 ][ .0151 | .1310 ]| .0870 |.0277
3000 621 | 12L | 633 [ 11.3 || .0218 | .1580 |[.1070 | .03L1 | {3000 137 63 [LL2 8,2 1[.0153 | .1330 || .10LO | .0331

128-141 Side 128-4i1 Phantom
Impedance Attenuation || Phase shift Impedance Attenuation Phase Shift
Freq. R X Z |Angle oc |do/mi A B Freq. R X Z | Angle oc |av/mi B B

200 943 | 736 11197 | 38.0 }| .0088 | .0765 |i 0115 | L0037 200 5981 423 1733 | 35.3 || .0069 | L0600 || .0100 | .0032

300 820 | 575 [1001 | 35.0 || .0102 | 0890 |{.01L8 | LOCL7 300 5351315 [ 621 | 30,5 .0078 :0@0 .0130 | .00

500 7ah | 397 | B17 | 28.1 |f .0119 | L1030 |[.0215 | .00 500 L7L | 215 [ 521 | 2L.5 || .0089 | .0770 || .0190 | .0061

1000 635 ] 230 | 676 | 19.9 |[.0138 | .1200 ||.0379 | .012% 1000 4381120 [ 54 ] 15.3 11,0099 | .0860

1500 611 | 162 | 632 | 1k.9 | .OLLE | .1270 |1.0552 | L0176 1500 L2883 |L36] 11.0 |[.010L | .0900 20530 L0189

2000 601 | 124 | 613 i1.6 0150 | .1300 |i .071L | .0227 2000 L2 [ 63 7L29 8.5 || 0105 | .0910 { .0700 | .0223

8500 [ 598 [ 102 | B0L | 9.7 || 0152 | .1320 |[.088L | .0282] [2500 ][ L22] &1 L0106 | .0920 || .0870 | .0277

L2 6.9
3000 593 86 | 599 8.2 || .015L | .13LO |[.1080 | .0338 3000 421} L3 | Lh23 5.8/ .0107 | .0930 |[ .10LO | .0331

165-Mi1 Side 165-411 Phantom
Impedance Attenuation || Phase Shift Impedance Attenuation Phase Shift
Freq. R X Z |Angle o< |db/mi A B Freq. R X 2 Jangle || oc [db/mi B B

200 761 ] 516 | 919 | 3hL.1 || L0065 | 0566 || .0098 | .0031 200 501 [ 290 {579 | 30.1 {[.0050 | .OL30 || 0090 |.0029

300 6831 373 | 778 | 28.6 | ,0073 | .0630 |{.0125 | ,00LO 300 1,60 [ 211 [506 | 2L.6 || .005L | .0L6S | .0120 | .0038

500 618 | 258 | 670 | 22.7 || ,0082 | .0708 |[.0195 | .0062 500 429 1137 | 50 | 17.7 |[.0059 [.0510 {| .0180 | .0057

1000 | 572 | 113 | 590 | 1L.0 || .0090 | .078L J| 036k | .0115] [1000 | Li1r| 73 |L17 | 10.1 ||.0063 |.0550 | 0350 | .O111

1500 1| 5661 991 575 | 9.9 |l .009k | .0815 ||.0532 | 0189 | |1500 || LO7| 50 | L10 008l | .0560 || .0520 | 0188

2000 || 562 | 75 1 567 | 7.6 | -0096 | -0830 ||-0703 | .022L] [2000 |[ Lo6 | 38 | Lo3 0088 | .0570 || .0690 | .0220

7.0
S.h
2500 || 659 | 61| 562 | 6.2 ) .0097] .0BL2 ||.0B7L | 0278 | [2500 |[ LOS | 31 [ LO& | L.L ||.0087 | 0580 || .0B60 | .027L
3000 658 51| 560 | 5. .0098 [ 0852 |[.1050 | .033L 3000 LOL | 26 | LOS 3.7 ||.0068 | .0590 || .1030 | .0328

Note: All reactances are negative. Angles are in degrees and negative. Values based on
dry weather, average temperature conditions,

/2 = Phase shift in radians per circuit mile, 28
B = Phase shift in cycles per circuit mile, out and back = =
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