BELL SYSTEM PRACTICES SECTION 304-175-104
Plant Series Issue 1, January, 1944
AT&TCo Standard

Cable Impedance, Attenuation, Phase

19 ga. B-88-50

Side Fhantem

Mid-Coil Impedance Attenuation Phase Shift Mid-Coil Impedance Attenuation IL Phase Shift

Freq. R X Z | Angle [ 4 db, mi s B Freq. R X 2 | Angle o db/mi J<) ] B
200 1616 365 | 1666 | 12.8 .0293 +256 .128 | .0406 200 960 | 195 980 { 11,6 0251 .218 .122 | .0387
300 1680 | 260 | 1600 9.0 0304 264 187 | .0697 300 940 | 126 948 7.6 .0254 221 . .180 | .0678
500 1660 | 166 | 1668 6.7 0309 269 310 | .0988 500 930 70 933 4.3 .0259 225 || .298 | .0947
1000 1540 90 | 1643 3.3 0316 276 .622 | .1980 1000 920 40 921 245 .0266 230 .596 | .1898
1500 1500 75 | 1502 2.4 L0326 .283 .938 | .2987 1600 900 25 900 1.6 .0270 235 .899 | .2863
2000 1460 | 651461 | 2.6 .0334 .290 || 1.262 | 4017 2000 880 | 20 | 880 | 1.3 L0276 .240 || 1.209 | .3848
2200 1436 66 | 1436 2.6 0339 295 1,396 | .4440 2200 365 20 866 1.3 0279 243 1.334 | 4246
2400 1410 686 i 1411 2.6 0344 +299 1.630 | .4870 2400 860 15 8§60 1.0 .0282 245 1.462 | 4664
2600 1585 60 | 1386 | 2.6 .0348 | .303 || 1.666 | .5308 2600 840 | 10 | 840 | 0.7 .0288 «250 |i 1.593 | .6071
2750 1360 60 | 1361 2.6 0362 306 1.772 | .5640 2750 830 8 830 0.6 .0291 2583 1.694 | .5892
2900 1340 | 65| 1341 1 2.4 0369 | 312 || 1.880 | .5984 2900 820 5 {820 0.4 .0293 .255 || 1.797 | 5720
3200 1285| 551286 | 2.4 L0373 .324 ({ 2,098 | .6678 3200 795 6 | 7951 0.4 . 0304 .264 |l 2,000 | .8366
3400 1240 50 | 1241 | 2.3 0381 381 || 2.245 | .7159 340C 775 5 | 776 | 0.4 .0311 .270 || 2.142 | .6818

Notes: All reactances are negative; Angles are in degrees
and negative.

B

B = phase shift in cycles per circuit mile, out and back,

phase shift in radians per mile.
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IMPEDANCE OF 19 GA. B-88-80 AT VARIOGS END SECTIONS (INCLUDING HALF COIL)

SIDES
1/2 Coil 0 (Pull Coil) .2 .3 .5 .7 .8 1.0 (Full Soction)
Froquency R+JX 2 Anglefl R+ X Z Angle|[ R 3 X Z Anglefi R +J X Z Angle| R *jX Z Anglell R +jX 2 Angle| R +3X Z Angle| R +3X Z Angle
200 1616 - 3365|1656 /1Z.8/1615 - 3310|1645 /10,9(1616 - 3350 (1653 /TZ.Z[1616 - J380]1658 /T3.Z||1615 - 33801658 /IT{ 1615 - 3390|1662 /13.8[1615 -3j400|1663 /I3.9|1615 - 4156|1667 /Ta.X
300 1680 -325011600 / U.0|[15680 -4170[1590 /§.Z]1580 - 3205|1593 /7. 1580 - J230[1596 / B.3{1680 -j265|1602 /¥.5{1580 - 33001607 /T0.7[|1580 - j320{1612 /TI.5f1580 - j350 (1619 /TZ.5
500 1560 -3165/1568 / B.7|[1660 -3 6[1560 /0.2[[1660 -J 65[1562 /‘2’2‘4’11660 ~3-95[1663 /5.5]|1560 -3160(1668 / B.B[1560 -3j205(1574 / T1.5[|1560 -j240|1679 /B.T{1560 -J290(1587 /I0.5
1000 1540 -J 901543 /3. 3[[1640 +3210]|1664 / 7.8[1660 +J 90}1563 Z_Elism +3 461570 / 1.7/{1680 -4 80(1582 /" Z.T[1670 - 5180|1679 /6.51660 - 3240|1579 /B.T[1540 - 5340|1578 /TE.E
1500— ;500 7-7-;175‘ 1502 /Z%(1500 +1390/15650 /14.6[1670 + 32301586 L."_°3.I159° +J150 1696 / 5.4[1610 - 60|1612 /2. T[1690 -190(1601 /E.B1570 -3290{1597 /IO5[1500 - 430 (1561 /TE.0
2000 1460 - § 65|1461 / 2.6|[1460 + 1550|1661 /20.7 1680 33551619 wllezs +3245(1643 / 8.6/[1675 -3 40(1676 /1.4[[1625 - j250|16456 /B.7|/1580 - 3360|1621 /TZ.T)1460 - 3555 (1561 /208
2200 1436 -3 66|1436 /2.6/[1435 +3610/1656 /23.0[11690 + 3400|1639 Ll_a_.lﬁsw +3280{1668 / 9.7|l1700 -3 40(1700 /131645 - 1280|1668 / 9.7|[1590 - J400[1639 /T4.Tf1435 - j610|15658 /25,0
2400 1410 -3 65/1411 / Z.6[[1410 + 3665|1568 /25.2 1695 + 3450|1658 _/_1_5_ﬁl1665 +3310|1694 /10.6/11730 - 40(1700 /"1 B[[1665 - 3310|1694 /I0T|{1595 - 4450|1658 /T5.T}1410 - 3665 (1558 /Z5.7
2500 1400 -j 60|1401 / 2.5[1400 +3690)1549 /26.2 (1600 +J476|1668 /_16_.§"1680 +3325(1711 /10,9(11745 -§ 35/1745 /" T.Z|1680 - ;3251711 /T0.D1600 -3475{1668 /16.5]1400 ;Jeso 1549 /26.2
2750 1360 -3 60]1361 /Z.5[1360 +3760]|1658 /29.2[1600 + 3550 (1691 /19.0 1710 +J380{1752 /12.5]|1795 -§ 36|1795 / L.T|170 -j380|1752 /TZ.5]|1600 -J550)1691 /TT.U§1360 -j760(1558 /20,2
2900 1340 -j §6]1341 /Z.4{1340 +3806{1664 /31.0[1610 + 3595 1716 @invw +J415{1780 /13.5[1830 -j 35/1830 /L X[1730 - j415(1780 /TE.B1610 - 3595|1716 /0.3]1340 - 3805|1564 /3.0
3200 1285 -3 56|1286 /241285 +j885|1561 /34.6[1616 +3695]1759 /23.3 [1775 +1505(1845 /15.901915 -3 35{1915 /X ;TR1775 - 35051846 /TL.TH1615 -§695|1759 /Z5.3[1285 - J885 1661 /3T
3400 1240 -3 50{1241 /Z,5[[1240 +3940|1556 /37.2[11620 +3765(1792 /25,3 1600 +3570(1889 /17.6§1960 -j 35|1960 / T.01600 ~j670(1889 /T7.6[1620 -j765[1792 /25.3|1240 - 19401656 /37.Z
PHANTOMS

200 960 -3195| 980 /IT.B] 960 - 80| 977 /106 s60 -j200{ 980 /TYIT 960 -j210| 983 /TZ.T|f 960 -3220| 986 /TZ.3]| 960 -j230| 988 /IB.5|| 960 -j236| 989 /I3.8] 960 -j240| 990 /12T
300 940 -3125| 948 /T.B|| 940 -3110| 947 /BT 940 ~-N125) 949 /T.B || 940 - J140| 950 /B.5[ 940 ~J150] 952 /U.I| 940 -j180| 957 /I0.B| 240 -j190| 959 /II.q} 940 -j210| 963 /TZ.8
500 930 -j 70{ 933 /4.3|| 930 -3 20| 930 /1.Z|| 930 -3 60| 931 /3.X 940;,110 943 /4.5[] 940 -J 80| 944 /4.9 940 -j115| 947 /7.0|| 930 ~jis0| 942 /I.X| 930 -ji90| 949 /II.E
1000 920 -3 40{ 921 /7.5 920 +5120| 927 / 7.4|l 955 +5 60| 937 / 3.7/ 950 +J 20] 950 / 1.3|l 9556 -5 40| 956 /Z.4[| 950 -3 80| 954 /A B|| 935 ~j120| 943 / V.3 920 -3195| 41 /T2D
1500 900 -3 26| 900 /T.8[[ 900 +3220| 927 /13.81 935 +J140| 945 / 8.5f1 960 +3 85| 964 / B.1]| 970 -3 20| 970 /X2 960 -3 95| 966 / 5.7T|| 935 -4165] 947 /T4l 900 -j240| 932 V2t %)
2000 880 -3 20| 880 /" T.3|| 880 + 3310 833 /19.4( 935 +j210| 9568 /12.7] 970 +5135( 979 / 7.9|| 990 -5 20| 990 /T.Z| 970 - j135| 979 /T, Tl 935 -j205| 957 /TZ.A| 88 -j310| 933 /I5H
2200 865 -3 20| 866 /1.5|l 865 +3340| 929 /21 .4 940 +3235| 969 /14.0] 980 +3155| 992 / 9.0/1000 -] 20{1000 /X.T|| 960 -j155| 992 / 0.0|| 940 -j235| 969 /I4.0] 865 -3340| 929 /2I.4
2400 860 -3 16| 860 /L.l 860 +3376) 939 /23.6| 940 +j260| 976 /15.5 || 990 +j175(1005 /10,0(1015 -3 2011015 /L.Y|l 990 - j175]1005 /10.0}l 940 -~j260| 975 /I5.5} 860 -3375| 939 /258
2500 850 -3 13| 850 /U.J[ 850 +3390| 935 /24.7| 946 +j275| 984 /16.2 | 996 +j185{1012 /10.51025 -3 201025 /T.T| 995 - 31851012 /I0.5H 945 -3275| 984 /AB.Z| 850 -3390| 935 /24.¥
2750 830 -3 8| 830 / V.| 830 +3430| 935 /27.4[| 950 +j310| 999 /ILI_J 010 +3215(1033 /12.0|11050 -3 20 {1060 /T.THO010 -J215(1033 /TZT| 950 -J310| 999 /TB.Tf 830 -3j430| 935 /2T.F
2500 820 -j 5| 820 /0.%|{ 820 +3455| 957 /29,0[i 955 +§335{1012 Q&g"loxs +3240 |1043 /13.3/11065 -3 20 (1065 /T.T 1015 - 3240|1043 /TET|| 955 - 3335(1012 /T9.F| 820 -3455| 937 /200
3200 796 -3 6| 795 /0% 795 +J600| 939 /32,1 960 +3380|1032 &._s_lpow +3J280 1078 /15.1 f100 -3 26{1100 / T-3[no40 - 3280|1078 /I5 X[ ueo - 3380|1032 /2T 795 - 3500 939 /32T
3400 776 -3 6| 776 /U.%|| 775 +3635| 942 /34.6}{ 965 + 3415|1061 zs.sl}oco +3310 (1104 /16.3(/1136 -3 301136 / T.5[1060 - 5310 [1104 /TE.I| 966 -3415(1061 /ZT I 776 - §635| 942 /4.8




