BELL SYSTEM PRACTICES SECTION 304-105-101
Issue 1, January, 1944

Piant Series
AT&TCo Standard

Open-Wire Impedance, Attenuation, Phase

10L, 128, 165=MIL COPPER-G" AND 8" SPACING - S

104-Mi1 81de ~ 8" : 104-Mi1 Side - 6"
Izmpedanoce Att ion Phase Shift Impedance Attenuation Phase Shife
Preq. | R X |z |amglef ¢ |mi| 5 B Freg. | R | x [z [mgie | « /st | & | B
200 821 ; 549 | 988 | 33.8 .0083 | .0547 +0084 | .0030 200 788 : 538 | 955 | 34.3 .0066 | .0589 | .0096 | .0031
300 742 \ 408 | 847 | 28.8 .0070 | .0606 .012-3 .0039% 300 710 | 415 823 | 30.3 20072 | 0627 20125 | 0040
500 868 ] 270 | 721 | 22.0 .0077 | L0873 0191 | .0061 500 638 . 268 | 690 | 22.8 .0081 | 0707 .0193 | .0061
1000 828 | 144 | 644 | 12.9 .008% | .0718 0359 | L0114 1000 6594 | 143 [ 611 (13.8 .0087 | 0769 .0361) .0118
1500 619 | 98 | 827 | 9.0 0084 | .0733 .0631 | .0169 1500 585 | 97 Ji593 9.4 0089 | ,0775 0632 | .0169
2000 6l6| 74 [ 619 8,9 .0086 | .0741 0706 | 0225 2000 581 74 586 | T.2 0090 | .07886 .0706 | 0226
2200 615 67 | 618 6.2 0088 | ,0746 0776 | 0247 2200 580 | 67 | 584 6.€ .0091 | .O790 || .0776 | .0247
2600 614 | 60 | 617 | 5.6 .0086 | .0T49 .0879 | .0280 2600 579 | 60 | 582 5.9 .0091 | .0793 .0880 | .0280
2600 614 | 57 | 616 | 5.3 0086 | .0750 || .0914 | .0291 2600 578 ' 58 | 681 5.7 092 [ L0796 .0915 | .0291
2750 €14 | &8 | 616 5.1 .0087 | .0762 || .0969 | .0309 2780 678 i 65 | 580 | 5.4 .0092 | 0799 .0970 | .0309
3000 613 50 | 615 | 4.7 0087 | .07¢E8 »1050 | .0334 3000 578 60 | 680 | 5.0 .0092 | 0802 .1080; 0334
3200 813 | 47 (615 4.4 .0087 | L0769 || .1120 | .0357 3200 677 | 47 |579 | 4.7 +0093 | .0806 .1120| .0357
3400 612 | 45614 | 4.2 .0088 | .0781 «1190 | 0378 =400 576 | 45 | 578 4.5 .0093 | 0810 1180 | .0379
1268-Mi1 Side - 8" 128-Mi1 8ide - &%
Impedance Attenuation Phase Shift Impedance Attenuation Phase Shift
Frea. || R | X |z |angle] o |mi| A B Freq.| R | X |z |Angle | x | mi| g B
200 711 | 402 | 817 | 20.E .0048 | .0417 0084 | L0027 200 679 | 385 | 786 | 30,2 0060 | .0436 00856 | 0027
300 662 | 285 | 721 | 23.3 0062 | 0449 .C119 | .0038 300 629 | 283 [ 690 | 24.2 .0064 | L0470 || .0120 | .0038
500 615 | 186 | 643 | 16.8 +00566 | .0483 .0183 | .0068 500 582 | 185 611 [ 17.6 .0069 | ,0510 | .0184 | 0069
1000 594 97 | 602 9.3 +0068 | .0504 .03564 | .0113 1000 561 96 1 569 | 9.7 .0061 l .0634 .0366| 0113
1500 690 | 65 | 594 | 6.3 .0069 | .0612 .0628 | 0168 1500 556 | 65 (560 | 6.7 .0063 | ,0543 || .0629| .0168
2000 688 50 | 680 4.9 .0060 | .0621 0702 | 0224 2000 564 50 | 556 5.2 0064 | .0553 .0703 [ .0224
2200 587 | 47 1589 4.6 +0060 | .0523 C771 | L0246 2200 564 | 46 | 556 | 4.7 «0064 | . 0558 0772 | .02¢8
2600 687 | 40 ' 588 3.9 .0061 | .O530 || .0876 | .0279 2500 653 | 40 | 654 | 4.) 0065 | 0661 0877 0279
2600 587 | 39 | 6588 | 3.8 +0081 | .0631 0909 | .0289 2600 563 | 39 [ 554 | 4.0 .0085 | .0568 0910 .029%0
2750 687 | 36588 | 3.5 0081 | .0633 +0860 | ,0306 2760 563 | 37 | 564 | 3.8 0085 | .0567 .,0981 .0308
3000 687 | 34 /588 3.3 +0062 | .0540 {| .1050 | .0334 3000 653 | 34 | 564 | 3.6 <0086 | L0573 || .1050| .0334
3200 587 | S8 | 688 3.2 0062 | 0642 «1120 | 03857 3200 662 32 | 563 | 3.3 .0066 | 0577 .1120| .0357
3400 586 | 30 | 687 3.0 0083 | 0649 .1180 | 0379 3400 662 | 30 (653 | 3.1 .0067 | .05680 || 1180 .0379
185-Mi1 Side - 8" 166-3t1 Side - 6"
Impedance Attenuation Phase Shift Impedance Attenuation Phase Shift
Freq. | R | X | 2 {angle o |%mi | & B Freq. || R | x |2z langle | o |9 T— B
200 616 | 265 | 671 | 23.3 .00383 | .0290 0077 | L0026 200 584 | 262 | 641 | 24.2 .0035 | .0306 | .0078 | .002%
<00 590 | 190 | 620! 17.8 0038 | .0305 .0111 | 0036 300 667 | 188 | 597 | 18.3 +0037 ) .0322 .0112 ,0036
§00 568 | 115 | 580 | 11.5 0036 | .0315 0179 | 0057 500 B36 | 115 | 647 | 12,1 .0039 | .0335 .0180( .0087
1000 560 | 69 ! 563 | 6.0 .0038 | .0326 .0352 | .0112 1000 526 69 | 529 | 6.4 0040 | 0347 0383 | 0112
1500 568 | 40 ! 560 4.1 0039 | 0336 .0627 | .0168 1500 524 | 40 (526 | 4.4 0041 | ,0357 .0628 | .0188
2000 657 | 31 |668| 3.2 0040 | 0348 0701 | 0223 2000 523 | 31 (524 | 3.4 «0043 | 0370 || 0702 | .022¢
2200 557 29 | 558 | 3.C +0040 | L0350 || .C771 | .0246 2200 525 | 29 |624 | 3.2 .0043 | .0376 || .0772| .0246
2500 556 | 26 | 556 | 2.7 0042 | .0361 .0876 | 0279 2500 522 26 (523 | 2.9 +0044 | .0384 .0877 | .0279
2600 558 | 25 | 556 | 2.6 0042 | 0363 .0911 | .0290 2600 522 | 25 | 523 | 2.8 0045 | .0388 0912 0290
2780 666 | 23 | 566 2.4 0042 | .0369 || .0964 | .0307 2750 622 | 24 |623 | 2.6 «0045 | .0390 | .09656| 0307
) 3000 556 | 22 | 556 | 2.3 0043 | 0877 <1060 | .0334 3000 522 | 22 | 623 2.4 0046 | 0389 || ,1050 | 0334
3200 5556 | 22 |555| 2.2 0044 | .0380 «1120 | .0357 3200 522 20 | 523 2.2 <0047 | 0405 «1120] 0857
3400 655 21 | 555| 2.2 .0046 | .0387 || .1190 | .0379 3400 522 | 19 {623 | 2.1 «0047 | L0410 || .1180| .0379

Note: All reactances sre Degative. Angles are in degrees and negative. Data are for
dry weather average teaperature.

B = Phase shift in radians per circvit mile,
B = Phase shift in oyoles per circuit mile, out and back = %
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