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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 304-105-103 
Issue 2, August, 1951 

AT&TCo Standard 

OPEI:-WIP.E I:!PIDA!:CE ~Al'TENUAl'ION • P.JWI;. 
080. 104. 128. 165-1111 Copper-&teel (-)-e• Spao1DC - S and P 

080-Mll Side 

Freq. 
lf--;<""""--r-..::.Impe;::...:..;:.dan=,.c.:-e""TT:::-:::-.:-::-~t-:A:...;:t...:.t.o...:..:..n:..:;ua;;:,tr,:;i:.,;o;;;,n.-1 Phase Shift 

R X Z AngJ.e ex: db/ml. ,9 B 

~2~oo~1rl~Lu~I8~5?.13~13*L4~19~9~6~~u~·~9~r~·o~lu~7~·~1T-28~~·o~l~~r+~·~~2~ 300 1230 1068 1629 uO .9 .0177 .153 .0205 .OOo5 
~5s;oo~'ir.:l0~176--t=:;;-78i5?(0rl"ln;;2~8:li---t_,3i-ii7~.5Ht-.'7o~21r;L5;....r-·~l~tr7 -I~. u1Vm'~ouiirl-'.uu~o:9rl 

1000 _§12 48B_ 947 31.0 .0270 o235_ .~ •Q!lV 
1500 7u0 358 822 25 .B .0297 .258 .0:>9o .0190 
2000 702 2B4 757 22 .0 .0)1.4_ .272 .0 '~{; .U24 7 
2500 681 235 721 19 .o .0326 .282 .0944 .0300 
3000 069 200 o98 16.6 .0333 .2B9 .uou .0350 

lOu-Mil Side 

Illltl dance Attenuation Phase Shift 
Freq. R X z Angle oC db/mi j3 B 

200 1139 958 lu89 u0.1 .0110 .0955 .013u .0043 
300 945 710 1181 36.9 .Ol3U .1130 .0172 .0055 
500 821 538 9Bl 33.2 .0154 .1340 .023B .0076 

1000 691 324 7oJ 25.1 .01B7 .1o2o .0402 .012!:1 
:1.500 652 232 692 19.6 .0200 .1740 .~ .OlBO 
2000 6)6 180 661 15.8 .0207 .1800 .0732 .0233 
2500 626 148 6IJ3 13.3 .0213 .1850 .0900 .0267 
3000 621 124 633 11.3 .0216 .ll:!BO .1070 .0341 

128-Mil Side 

!moe dance Attenuation Phase Shift 
Freq. R X z Angle oc dbfmi f3 B 

200 9u3 736 1197 )8.0 .0088 .0765 .0115 .0037 
)00 820 575 1001 35.0 .0102 .0690 .Q_l4B .0047 
500 '7).4 397 817 29.1 .0119 .1030 .ud5 .0068 

1000 635 230 67o 19.9 .01 36 .1200 .OJ'r9 .0121 
100 611 162 632 14.9 .01 46 .1270 .Q5;2 .Ol'ZQ_ 
2000 601 12u 613 11.6 .01 50 .1300 .0714 .0227 
~ 596 102 604 9.7 .01~2 .1320 .OB64 .0262 
3000 593 Bo 599 6.2 .0154 .1)40 .lObO .u33o 

165-WJ. Side 

lf--=--r-~ ImPet:=.y::~d=an:.::c:-=e-r:~:---ii-'A::.:t::.:te::::n::;uar=:;ti:;on;:,-j Phase Shift 
Freq. R X Z Angle oc db/mi f3 B 

200 761 516 919 34.1 .0065 .0566 .0098 .0031 
300 663 373 778 28.6 .0073 .0630 .0125 .0040 
500 16 256 670 22 ·7 .OOB2 .0 '06 .0195 .OOo2 

1000 72 90 u.o .0090 .0 'Bu .OlQl .0115_ 
1500 )66 99 '75 .0094 .o 15 .0532 .0169 
2000 )62 75 67 7.6 .OQ96 .o 130 .0703 .0224 
2500 i59 61 562 6.2 .0097 .0642 .OB74 .027B 
3000 51 560 .0096 .0652 .1050 .o:n4 
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lOu-Mil Phantom 

Impedance Attenuation Phase Shift 
R X z Angle oC db/mi /3 B 

106 555 898 38.2 .0089 .0770 .ouo .0035 
610 415 738 34.2 .0104 .0900 .0145 .OO!i> 
528 299 607 29.5 .0120 .1040 .0210 .0067 
Lib1 172 ! 98 20.2 .01)8 .1200 .0)70 .0118 
450 121 J6 15.1 .CJ11!5_ .1260 .0540 .0172 
443 93 3 11.9 .01~9 .1290 .0710 .0226 
439 75 15 9.7 .Ol,'J1 .1310 .0870 .0277 
437 63 Ia 8.2 .0153 .1330 .1040 .0331 

128-.!.!1.1 Phantom 

Impedance Attenuation Phase Shift 
R X z Angle oc db/mi. f3 B 

598 u23 133 35.3 .0069 .0600 .0100 .0032 
53 315 621 30.5 .007_§ .0680 .0130 .0041 
L1 ~ 216 21 24.5 .00!39 .0770 .0190 .0061 
l36 120 104 15.3 .0099 .OBOO .0360 .0115 

L 2b B3 L!J() 11.0 .0104 .0900 .0530 .0169 
a4 63 L 29 8.5 .0105 .0910 .0700 .0223 
22 51 U25 6.9 .0106 .0920 .Otl70 .0277 

L 21 43 ta3 5.8 .0107 .0930 .1040 .0)31 

165-llil. Phantom 

ImPedance r.:A:...::t:..::te::..:n=-:;ua;=t~i:..;:o~n:--lt--'P:...:.has::=e=-rS=hi=::f'-"t- 1 R X Z Angle oc db/mi /3 B 
1-----~-------i~------t-----~ 

rT5r.ol~2~9~0~5~79rr~3~1o~.lnr.:·~oo~s~o~·~o~~~o~~~·oo~9o~~·oo~29~ 
I-~ 460~2;:;;1~1-+T'-?:106M---;2~4.6~ .oo '4 .0!.165 .0120 .0036 
t-TU2;:.,~9;-+l::.;L3;,;.7-+i'45~10=-+--;;1;:;:;7~·7;---i .0059 .0 10 .01BO .0057 

411 73 lU 7 10.1 .0063 .OS50 .0350 .0111 
01 50 lUO 1.0 .0064 .0 ;oo .0$20 .Ol.QQ_ 

I--T!~~061---':J:.::--46-Tll~1087+-~ 5.4;:y .0006 .0 70 .0690 .0220 
I-TJ~051----'>3:71-+i'4~06-i-~4'-='.4~ .0067 .05!30 .OB60 .0274 

04 2o 405 3 .1 .cx.JOB .o~ 90 .1030 .0328 

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

f!J • Phase shift in radians per circuit mile. 2 B • Phase shift in cycles per circuit mile, out and back • & 
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