
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 304-1 05-100 
Issue 1, January, 1944 

AT&TCo Standard 

Open-Wire Inpedance, Attenuation, Phase 

104, 120, 165-!ITL COPPER-12" SPACING - S .AND P 

106-1.111 Sl clo 104·1111 Phant011 

IL Ia.,. dOD co Attenuation Phaoo Shift lmpodonoe Attenuation ~ Phaoe Shift• 

l'req. R I X Z I Angle cc db/ 1111 (3 8 rreq. 

~:; 865 1562 1031 : 33.0 .0060 .0520 

300 I 790 j 400 886 1 26.9 ,0066 i .0569 

.0092 1 .oo29 

.0121 i .0039 

! 200 

300 

500 

506 296 I 586 I 30.3 .0051 ,0440 1 .0092 I ,0029 

465 1 220 514 I 25,3 ~--04,-8_o_,f-_._o.,.l2_1-t--'ooc-:-:3-:-9-i f---
500 

1000 

1500 
f---

2000 

2200 

2&00 

2600 

2760 

3000 

3200 

:w:lO 

Freq. 

200 

300 

500 

1000 

1600 

2000 

2200 

2500 

2600 

2760 

3000 

3200 

3400 

rr.q. 

200 

300 

500 

1000 

1500 

2000 

2200 

2600 

2600 

2760 

3000 

3200 

3400 

712 273 762 I 21.0 .0073 .0630 ,Cl89 .0060 

674 '144 i 689 12.0 .0077 .0£70 .C358 .0114 

i 432 ' 13B 454 ! 17.7 II .0080 i ,0520 .0189 .0060 
1000 1415 , n 1 421 9.1 .oos2 r .o54o .o3se .o11• 

665 98 672 ' 8.4 .0078 .0680 .0530 ! .0169 

666 .0703 .0224 652 74 6.4 .0079 .0690 

1500 411 1 48 · 414 1 6.1 lj .0063 I ._o_5s,...,o-lt--'..,.c5"'3"'o+-.-=o-=-l6"'8,..-, 
410 I 36 I 412 5.0 II .0064 I .0660 .0703 .0224 2000 

661 67 664 5,8 .0080 ,0691 .0773 .0246 2200 410 1 32 · 411 1 4.5 l-0065 i .o~65 .0773 .0246 
661 60 664 5.2 .0081 .0700 ,0877 I .0279 

661 57 864 4.9 .0081 .0700 .0912 .0290 

2600 no 2s 1 n1 1 4.1 ~-05_7_o--{f--·-o_87:-7+1 _.o:-2:-7-=-9~ 
4091 21 410 1 3.8 ~J673 .o912 .o290 2600 

660 55 863 4.8 .0081 .0700 .0967 .0308 2750 409 I 26 i 410 ! 3.6 .0066 I ,0576 .0967 .0308 

660 50 662 4.4 ,0081 ,0700 .1060 ,0334 3000 409 24 ! 4lo 1 3.4 .oo67 .o58o .1o50 .o334 
859 47 661 4.1 .0081 .0702 .1120 .0357 3200 409 23 I 410 I 3.2 .0067 ,0584 .1120 ,0357 

859 46 'I 660 3.9 .0081 .0706 .1190 .0379 3400 409 211410 2.9 1.0068 .0588 .1190 .0379 

128•!!11 Side 128·1111 Phontom 

Iapodanoe .& ttozwation Pha•• Shift Iapodonoo Attenuation Phaoo Shift• 

R ·, 1 z Antle oc db/1111 /3 B l'roq. R 1 z Anglo ex: db/JDi /l B 

'754 1410 868 '28,6 .0045 .0390 .0083 ,0028 200 451 I 212 498 ! 25.2 .0038 I ,0330 I ,0083 .0026 
707 297 767 i za.8 .0048 .0419 .0118 ,0038 300 426 i H7 453 ! 20.3 .0039 ,0340 .ou8 .0038 
661 '187 687 1 16,8 .0052 .0450 .0182 ,0058 500 407' 93 i 417 112.9 .0041 ,0380 .0182 ! .0058 
641 97 648 I 8.8 .0054 .0470 ,0353 .0112 1000 398 47 1 401 I 6,7 .0044 ,0380 .0363 .0112 
637 I 65 i 640: 5.8 .0055 .0480 .0527 .0168 1500 397 32 I 398 I 4.6 .0045 ,0390 .0527 .0168 
635 61) 637 ' 4.5 .0055 .0480 .0701 ,0223 2000 398 24 I 397 3.6 .0046 .0400 .0701 .0223 
634 45 636 I 4.1 .0056 .0485 ,0770 .0245 2200 396 i 22 397 i 3,2 .0047 .0405 .0770 .0245 

834 i 40 635 1 3.6 ,0056 .0490 .0876 .0279 2500 396 I 19 1 396 2.8 .0047 ,0410 .0876 i .0279 
634 39 635 1 3,5 .0057 ,0492 .0908 .0289 2600 396 18 I 396 2.6 .0047 ,0411 
634 I 36 835 3.3 .0057 ,0496 .0959 .0306 2760 396 I 17 I 396 2.5 .0048 .0415 
834 

Sll3 

633 

R 

' 661 

638 

615 

807 

805 

605 

804 

604 

604 

604 

604 

803 

603 

34 ' s35 1 3.1 .0058 .0500 .1050 .0334 3000 396 i 16 I 396 2.3 .0048 .0420 

32 834' 2.9 .0058 .0502 .1120 .0357 3200 396 lb 398 2.2 .0049 ,0424 
31 634 i 2.8 .0058 .0506 .1190 .0379 3400 396 I 14 396 2.0 .0049 ,0426 

165-1111 Side 166-1111 Phontoa 
Iapodanoo Attenuation Phue Shift Iapodanoo Attenuation 

1 z Anglo ex: db/at (3 B Freq. R X z ~1· cc ;ID/ 111 

268 113 I zz.1 .0031 .0270 .0076 .0024 200 395 133 '417 18.6 .0025 .0220 
190 666 16,6 .0032 ,0280 .0110 .0035 300 380 92 391 13.6 .ooze .0230 
116 626 10.7 .oou .0290 .0178 ,0057 500 375 56 379 8,4 .0028 .0240 

59 810 5.6 .0036 .o3oo .0351 .0112 1000 372 28 373 4.3 .0029 .0260 
41 608 3.9 .0036 .0310 ,0526 .0168 1500 371 19 371 2,9 .0030 ,0260 
31 605 2.8 .0037 .0320 .0700 .0222 2000 371 H 371 2.3 .0031 ,0270 
30 805 2.8 .0037 .• 0321 .0770 ,0246 2200 371 16 371 2.3 .0032 .0279 
26 tl04 2.5 .0038 .0330 .0875 .0279 2600 37l 12 371 ! l. 9 .0033 .0290 
24 604 2.3 .0038 .0331 .0910 .0290 2600 370 12 371 1.9 .0033 .0290 
23 604 2.2 .0039 .0335 .0983 .0307 2760 370 ll 370 1,7 .0034 .0295 
22 604 2.1 .0039 ,0340 .1060 .0334 3000 370 10 370 1.5 .0034 .0300 
20 604 1.9 .0040 .0349 .1120 ,0357 3200 370 10 370 1,5 .0035 .0305 
18 604 1.6 .0041 ,0366 .ll90 .0379 3400 370 8 370 1.4 .0036 .0311 

loto; All roactanooo u-o noptlTo. ~1oo are 1n decreet and na,atho. Vo.luoo baaed on dry 
weather. &'Yerap t•perature ooaditicma. 

• Approxl.~~&tt ftluoa. .&o,_d to be •- at tor aide o1rou1to, 

P • "'-"• tbl.tt in r:>diano per o1rou1t aile. 

B • Plato allitt ill o~1oo pw o1rou1t aile, - and bact • ~ 
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Printed in U.S.A. 
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.0969 1 .0306 

.1060 .0334 

.1120 ,0367 

.1190 .0379 

!'haoo Shift• 

(3 B 

.0076 .0024 

.0110 .0036 

.0178 .0057 

.0361 .0112 

.0528 .0168 
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