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English-Metric Conversion Table

Inch Frac. |Inch Decimal| Millimeter | inch Frac. iInch Decimal| Millimeter | Inch Frac. {inch Decimai| Milli
— .003937 A 9/32 28125 7.1438 21/32 65625 6
— 007874 2 19/64 29685 7.5406 — .669291
— 011811 3 5/16 3125 7.9375 43/64 671871 | 17.0656
1/64 015625 .3969 — 314961 8. 11/16 6875 ’1 7.4625
— 015748 4 21/64 .328125 8.3344 45/64 17.8594
— 019685 .5 11/32 34375 8.7313 61 18.
— 023622 6 — 354331 9. 23/32 8175 | 18.2563
— .027559 7 23/64 .359375 9.1281 47/64 734375 | 18.6531
1/32 .03125 .7938 3/8 375 9.525 .748031 19.
— 031496 8 25/64 .390625 750 19.050
— .03543 9 — .393701 765625 | 19.4469
— .03937 1. 13/32 40625 78125 19.8438
3/64 046875 1.1906 27/64 421875 787402 20.
1/16 .0625 1.5875 — 433871 .796875 20.2406
5/64 078125 1.9844 7/16 4375 8125 20.6375
— 07874 2. 29/64 45 1.5094 — 826772 | 21.
3/32 .09375 2.3813 15/32 7 11.9063 53/64 .828125 21.0344
7/64 109375 2.7781 — 2441 12. 27/32 .84375 21.4314
— 11811 3. 31/64 484375 12.3031 55/64 .859375 21.8281
1/8 125 3.175 1/ 500 12.700 — .866142 22.
9/64 140625 3.5719 O 511811 13. 7/8 875 22.225
5/32 15625 3.9688 515825 13.0969 57/64 .890625 22.6219
— 15748 4. %2 53125 13.4938 — 905512 | 23.
11/64 171875 43 5/64 .546875 13.8906 29/32 .90625 23.0188
3/16 1875 4. — 5511811 14. 59/64 921875 23.4156
— 19685 @ 9/16 5625 14.2875 15/16 9375 23.8125
13/64 .203125 7594 37/64 578125 14.6844 — .944882 24.
7/32 21875 .5563 - 500511 15. 61/64 953125 24.2094
15/64 .234 5.9531 19/32 59375 15.0813 31/32 .96875 24.6063
— .23622 6. 39/64 .609375 15.4781 — 984252 25.
1/4 250" 6.350 5/8 .625 15.875 63/64 .984375 25.0031
17/8 265625 6.7469 — 629921 16. 1" 1.0000 25.400
275591 7. 41/64 .640625 16.2719
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TECHNICAL DATA

Construction Requirements of Concentric-Lay-Stranded Copper Conductor
(Ultimate Strength For Class — A, AA & B. See Page 9)

Table 2

TYPES OF STRANDING*

Ares of Size, CLASS AA CLASS A CLASS B
Crons-Sectl Amer-
Clr. Mils ieon
(Or B. No. |Diam. OfiDiam, Off No. |Diam, Of{Diam. OFf No. |Diam. Ot Dlem. OF
as) Ot Wires, | Cable, Of Wires, | Cable, [/} Wires, | Cabdle,
Wire Wires | Inches | Inches | Wires | Inches | Inches | Wires | inches | Inches
Gege
*5,000000 |....... oo 169 1720 2.580 217 1518 2.581
4500000 |. ... .. .. ..o | 169 1632 9.448 217 1440 9.448
4,000,000 {........ L. ool 169 .1538 2.307 217 1358 2.309
3,500,000 |..... ... e 127 L1660 £.158 169 1439
*3,000,000 |........L...o.oo b 127 1537 1.998 169
*2500,000 ¢, ... ... o1 1657 1.823 197
Q000000 1. ...l e 2l .1482 1.630 197
1,900000 ... ... f.. ... b 91 L1445 1.590 127
1800000 |... ... | 91 1406 1.547 127
*1,750,000 |... ..l o1 .1387 1.526 127
1,700,000 §. ... e o1 1367 1.504 197
1600000 | ... 91 1326 1.459 12 .
*1,500.000 |....... | 61 .1568 1.411 1.412 127 1087
1,400,000 | ... ..l oo 61 1815 o] 1.364 127 .1050
*1,300000 {. ... oo 1 95 1.315 127 1012
1,250,000 [...... oo 91 1172 1.289 127 0992
1200000 | 91 1148 1.263 127 0972
1100000 [ 21 L1099 1.209 127 0931
*1,000.000 [... ..... 61 1280 1.15¢2 91 .1048
........ 61 1915 1.094 91 0994
* 800,000 |........ 61 1145 | 1.031 9N .0938
¢ 61 1109 .998 o1 .0908
* 61 .1071 964 91 0877
61 1032 929 91 .0845
* 61 0992 893 91 .0812
. 61 0950 .855 @1 0777
37 1162 813 61 0905
. 37 1103 772 61 .0859
37 .1040 .728 61 .0810
* 37 0973 .681 61 0757
: 37 | .0900 | .630 61 | 0101
. 37 0822 575 61 0640
. 19 | q0ss| .se8| 37 | 0756
. 19 0940 470 37 0673
19 .0837 418 37 0600
: 19 | 0745 | 373 37 | .0534
. 19 0664 332 37 .0476
. 7 0974 292 19 .0591
o 7 0867 .260 19 .0526
7 077¢ 232 19 0469
B o T T P S O O PO I M 7 | 088 | .g06 19 | 0417
........ 7 0612 184 19 0372
........ 7 0545 164 19 .0331

CLASS D

No.  |Dlam. OfDlem. OJI
(o] Wires, | Cable,
Wires | Inches | Inches
71 .1358 | 2.580
27 19289 | 2.448
271 1215 2.307
27 1136 | 2.158
271 1052 1.998
217 L1073 1.824
17 L0960 1.631
217 0936 1.591
217 0911 1.549
217 0898 1.526
217 .088s 1.505
. 217 0859 | 1.460
1.414 169 0942 1.414
1.365 169 0910 1.365
1.316 169 0877 1.316
1.290 169 0860 1.290
1.964 169 .0843 1.265
1.210 169 .0807 1.211
1.153 127 .0887 1.154
1.095 127 0842 1.096
1.032 127 0794 1.032
999 127 .0768 1.000
965 127 L0742 966
930 127 0715 930
.893 127 0687 894
855 197 0658 .855
815 91 0741 817
773 o 0703 774
.730 91 0663 IN
683 91 L0620 .684
632 o1 0574 633
577 91 0524 578
529 61 0589 .530
471 61 .0524 471
419 61 0467 419
376 61 0416 376
.333 61 .0370 333
295 37 0424 296
261 37 0377 262
230 37 .0336 231
209 37 0999 210
.186 37 0266 186
66 37 0237 166

age 6
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Table 2-(Continued)

TYPES OF STRANDING*

Construction Requirements of Concentric-Lay-Stranded Copper Conductor
(Ultimote Strength For Class — A, AA & B. See Page 9)

Area of Size, CLASS AA CLASS A CLASS B CLASS C
Cross-Section,| Amer-
Clr. Mils icom (O] (a) Q) (a)
(Or B.| No. [Dism. OfiDiam. Off No. [Dism. OfDiam. Off No. |Dism. OfDism. Off No. |Diam. Of|D . iam. Of,Dism, Of
& S.) Of Wires, | Cable, Of Wires, | Cable, (o]} Wires, | Cable, Of Wires, Wites, | Cable,
Wire | Wires | Inches | Inches | Wires | Inches | Inches | Wires | Inches | Inches | Wires | Inches Inches | Inches
Gage
*16,510 8 foo e 7 0211 148
°1 ,000 9 | e 7 0188 | .13¢
*10,380 10 | 7 0167 117
* 6,530 12 7 0133 093
® 4,110 14 7 0105 ' 074
* 2,560 16 7 | 0192 | 058 | _19 0 0117 | 058 [........bo.o
* 1,620 18 7 | 0152 046 4 19, 100921 046 |,
* 1,020 (o 2 S P T P P P 7 | 0121 €3 Y L1940 0073 037 |

* The sizes of conductors which have been marked with an asterisk provi

r more scheduies of preferred series, and are
commonly used in the industry. The sizes not marked are given simply as a

eference and it is suggested that their use be dis-

couraged.
** At present the prevailing practice in the industry is to supply 7-wire (class bles for AW.G. Nos. 000 and 0000 weather-resisting
{weatherproof] conductors, unless the application requires a more fi e stranding.

(a) To calculate the nominal diameters of any concentric-lay-strande
the diameter of an individual wire by that one of the following f

NUMBER OF WIRES IN THE CONDUCTOR
3

rs made from round wires of uniform diameters, muitipiy
ich applies:

FACTOR TO CALCULATE CONDUCTOR DIAMETER

Table 3

SOLID COPPER WIRE

WARD DRAWN MEDIUM HARD DRAWN - ANNEALED
NOMINAL MAX. 5-C MAX. O MAX.
$1Z€ | JNEYER S | WEIGHT | gRearinG RESISTANCE BREAKING | BREAK ING RESI S aNcE BREAKING | RESISTANCE
AWG | CiNCHES Les./m e, [STRENGTH s STRENGTH | STRENGTH rs STRENGTH hteiiys
- Les. o Les. Les. Mpivig LEs. il
10 0.1019 31.43 529.3 1.039 410.4 467.5 1.033 314.0 .9988
9 0.1144 0.01028 39.62 660.9 .8241 513.9 585.9 .8199 380.3 7925
8 0.1285 0.01297 49.98 826.1 .6532 644.0 734.8 .6498 479.8 .6281
7 0.1443 0.01635 63.03 1030 .5180 806.7 921.2 .5153 605.1 .4981
6 0.1620 0.02061 79.4 1280 4110 1010 1154 .4088 762.6 .3952
5 0.1819 33, 0.02599 100.2 1590 .3260 1265 1446 .3243 961.5 3134
4 0.2043 41,740 0.03278 126.3 1970 .2584 1584 1814 .2571 1213 .2485
3 0.2294 52,620 0.04133 159.3 2439 .2050 1984 2273 .2039 1529 1971
2 0.2576 360 0.05212 200.9 3002 1625 2450 2814 1617 1928 .1563
1 0.2893 ,690 0.06573 253.3 3688 1289 3024 3484 1282 2432 1239
105,600 0.08291 319.5 4518 1022 3731 4311 1016 2985 .09825
133,100 0.1045 402.8 5519 .08021 4599 5330 .07980 3763 .07793
167,800 0.1318 507.8 6720 06362 5666 6588 .06330 4744 .06182
211,600 0.1662 640.5 8143 .05045 6980 8143 .05019 5983 .04901

Poge 7



TECHNICAL DATA

Table 4

CONSTRUCTION REQUIREMENTS OF ROPE-LAY.STRANDED COPPER CONDUCTORS HAVING
CONCENTRIC.STRANDED MEMBERS

4
CLASS G
Area Of Cross- Size
Section, Cir. Mils AW.G. [Numberof| Diam. of [No. of *“Witeg Diem. of |Number of Diam. of
Wires Wires, in Each Cable, Wires Cable,
Inches Member Inches Inches
5,000,000  |... .. 1159 0657 19 2.957 1729 2.959
4,500,600 . ... 1159 0623 19 2.804 1729 2.805
4,000,000 . ... .. 1159 0587 19 2.642 1729 2.646
3,500,000 1159 .0550 19 2.475 1729 2.475
3,000,000 1159 0509 19 . 2.994
2,500,000 703 0596 19 2.088
2,000,000 703 0533 19 1.868
1,900,000 703 0520 19 1.823
1,800,000 | .. 703 .0506 19 1.773
1,750,000 703 0499 19 1.751
1,700.000 703 0496 19 1.724
1,600,600 703 .0477 19 1.674
1,500,000 427 0593 7 1.617
1,400,000 427 0573 7 1.561
1,300,000 | ... 497 0552 7 1.505
1,250,000 497 0541 7 1.477
1,200,000 497 .0530 7 1.446
1,100,000 | ... 427 .0508 7 1.386
1,000,000 | ... 427 .0484 7 1.320
900,000 | ... 427 .0459 1.253
800,000 | .......... 427 .0433 1.180
750,000 | ... .. 427 0419 1.145
700,000 | .. ... 427 .0405 1.106
650,000 ... .. 427 1.064
600,000 427 1.022
550,000  |........ .. 497 .980
500,000 | ...... 5 7 993
450,000 7 .878
400,000 | ... .. 7 826
350,000 ... 7 772
300,000 | .. ... 7 716
250,000 R 7 .653
211,600 0000 7 601
167,800 000 7 536
133,100 00 7 477
105,600 0 7 442
83,690 1 7 .378
66,360 2 7 .335
592,620 3 7 299
41,740 4 7 266
33,090 5 7 237
26,240 6 7 210
20,820 7 7 .188
16,510 7 67
13,090 7 149
10,380 10 7 A317 |
6,530 12 7 04 |
4110 P 1 7 083 |oooo e e
*This ws a variety of strand constructions that are useful and generally adequate to meet the needs encountered. It is not in-

the same total numbers of wires.

constructions listed in this table be exclusive of other constructions that may appear desirable in certsin applications
The constructions shown in this table provide for a finished, non-covered, stranded conductor
ely of the area indicated. When specified by the purchaser, usually to provide additional area to compensate for draw-down
subsequent processing, the size of the wires composing the non-covered conductor may be increased as required.




Table 5 O

PHYSICAL PROPERTIES OF BARE COPPER WIRE AND CABLE*

L 4
Overhead Line Conductors Hard Drawn
: c RATED COND R CROSS
CONDUCTOR ST ANDING ToTAL WIRE ABLE BRE AKING WESSH SECTIONAL
SIZE cLass NUMBER DIAMETER | DIAMETER | . o [FER 1,000 AT.J] PERMILE AREA
MCM AWG OF WIRES INCHES INGHES POUNDS POUN OUNDS | SQUARE INCH
16.51| 8 Solid 1 .1285 .1285 826 .97 263.8 .01297
26.25| 6 Solid 1 1620 .1620 1,280 419.6 .02061
41.74| 4 Solid 1 .2043 .2043 1,970 . 667.1 .03278
41,74 4 AA 3 L1180 .254 1,879 1 673.8 .03278
41,74 4 B &A 7 .0772 .232 1,938 128.9 680.5 .03278
52,631 3 Solid 1 .2294 .2294 9.3 841.2 .04134
52.631 3 AA 3 L1325 .285 160.9 849.6 04134
52.63| 3 B&A 7 .0867 .260 162.5 858.0 .04134
66.37( 2 AA 3 .1487 .320 202.9 1,07 .05213
66.37| 2 B&A 7 .0974 .292 204.9 1,082 .05213
83.69 1 AA 3 .1670 .360 255.9 1,351 .06573
83.69 | 1 A 7 .1093 .328 258.4 1,364 .06573
105.5 | 1/0 A& AA 7 .1228 .368 325.7 1,720 .08289
105.5 | 1/0 B 19 .0745 .373 328.7 1,720 .08289
133.1 | 2/0 A & AA 7 1379 410.9 2,169 .1045
167.8 | 3/0 A & AA 7 .1548 7,366 518.1 2,736 1318
2115 | 470 A& AA 7 L1739 9,154 653.3 3,450 L1662
216.6 | 4/0 B 19 .1055 9,617 653.3 3,450 1662
25¢0 . AA 12 .1443 11,130 771.9 4,076 .1963
250 v A 19 574 11,360 771.9 4,076 .1963
300 ves AA 12 .657 13,170 926.3 4,891 .2356
300 . A 19 29 13,510 926.3 4,891 .2356
350 vee AA 12 710 15,140 1,081 5,706 .2749
350 ves A 19 679 15,590 1,081 5,706 .2749
400 . A & AA 19 726 17,560 1,235 6,521 .3142
450 ... AA 19 .770 19,750 1,389 7,336 .3534
450 . B&A 37 772 20,450 1,389 7,336 .3534
500 een AA 19 .811 21,950 1,544 8,151 .3927
500 s B&A 37 .813 22,510 1,544 8,151 .3927
550 ces A & AA 37 .853 24,760 1,698 8,966 .4320
600 .891 27,020 1,853 9,781 L4712
650 .928 29,110 2,007 10,600 5105
700 .963 31,170 2,161 11,410 .5498
700 .964 31,820 2,161 11,410 .5498
750 .997 33,400 2,316 12,230 .5890
750 .998 34,090 2,316 12,230 .5890
800 1.029 35,120 2,470 13,040 .6283
800 1.031 36,360 2,470 13,040 .6283
900 1.092 39,510 2,779 14,670 .7069
900 1.094 40,520 2,779 14,670 7069
1,000 1.151% 43,830 3,088 16,300 .7854
1,000 1.152 45,030 3,088 16,300 .7854
Cable diameters and weights abstracted from ASTM Designation: B8-60.
Breakin —0.90 x A x S, where A=total area of cable and S=tensile strength of an individual wire according to ATSM Designation

Th ocefficient of linear expansion is 0.0000094 per degree Fahrenheit.
| modulus of elasticity is 17,000,000 pounds per square inch.

*Aneco Publication No. C-51
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TECHNICAL DATA

Table 6
ELECTRICAL PROPERTIES OF BARE COPPER WIRE AND CABLE*
Overhead Line Conductors Hard Drawn
RESISTANCE AT 20°C
Inductive Capacitive
Conductor Total Current PER 1,000 FEET PER MILE Reactonce (XL) | Reactafice (Xc)
Size :'lu&bu Ratings 1-ft. Specing . Spacing
ires 60-cps
AC D-C AC 60-cps
b-C 60-cps (R)

AWG or Megohms
MCM Amp. Ohms Ohms Ohms Ohms Ohms PenMile| Per Mile
8 1 68 6443 6443 3.402 3.402 6649 1552
6 1 N 4052 4059 2.140 2.140 .6368 1482
4 1 130 2548 2548 1.346 1.346 6087 414
4 3 e 2574 2574 1.359 1.359 5991 345
4 7 141 2599 2599 1.372 1.372 6018 1376
3 1 2021 2021 ‘1 067 1.06% 5945 1380
3 3 2041 2041 1.078 1078 .5851 1315
3 7 .2062 2062 1.088 1.088 .5879 1342
Q 3 caee 1619 1619 8547, 8547 5711 1281
2 7 186 1635 1635 .8632 8632 5739 .1308
1 3 el 1284 1285 6778 26785 5564 1246
1 7 220 1296 1297 6845 6848 5598 1274

1/0 7 245 1028 1029 5430 5433 5458 1239
1/0 19 1028 1029 5430 5433 5387 1236
2/0 7 283 08152 08166 4304 4311 5315 1204
3/0 7 332 06466 .06483 3414 3423 5177 1171
4/0 7 385 .05128 05149 2707 2719 5034 4136
4/0 19 e 05128 05149 2707 2719 4968 1132
250 12 e 04340 104365 20992 2305 4809 1094
250 19 430 04340 04365 2992 2305 4868 1107
300 12 e 03617 03647 1910 1925 4699 1067
300 19 480 03617 03647 1910 1925 4753 1080
350 12 e .03100 03135 1637 1655 4604 1044
350 19 524 .03100 03135 1637 1655 4665 1057
400 19 576 02712 02752 1432 1453 4583 1038
450 19 . 02411 02456 1273 1297 4510 1020
450 37 619 02411 02456 1273 1297 4502 1019
500 19 e 102170 02219 1146 1172 4447 1005
S00 37 663 02170 02219 1146 1172 44928 1004
550 37 701 201973 02027 1042 1070 4369 09900
600 37 745 01808 01867 09548 09858 4317 09768
650 37 783 201669 .01733 08813 09150 4267 09650
700 37 v e 01550 01619 08184 .08548 4223 09540
700 61 813 01550 01619 08184 08548 4215 09537
750 37 ¥ 01447 01520 07638 08026 4183 09439
750 61 860 01447 01520 07638 08026 4173 09435
800 37 . 4. 01356 01434 07161 07572 4143 09330
800 61 883 01356 01434 07161 07572 4132 09336
900 37 e 01206 01292 06365 06822 4071 09166
900 61 938 01206 .01292 06365 06822 .4061 09161
1,000 37 e .01085 01179 05729 03011 4007 09011
1,000 61 1,025 .01085 01179 05729 03011 3997 .09008

The resistances are for nominal sizes, and are based on a conductivity of 97.6% IACS. Resistance is increased 2% to allow for stranding,
except in the case of 3-wire cable where the sllowance is 1%.
Temperature Conversion:
Rie—Rw [154-0.00383(T.-20)] Where Ri.—Resistance at operating temperature, °C.

Rw=Resistance at 20°C.

To—Operating temperature, °C.
The inductive“and capacitive reactance are calculated for an equivalent spacing of one foot. For other spacings the total reactance is the
sum ofuthe teactance at one foot spacing plus reactance spacing factor, Table 74, Page 67.

The ‘Current ratings are approximeate based on the followimi conditions: Copper conductivity 98.0% [.A.C.S.; aluminum conductivity 61.0% LA.C.S.; average
temperature rise 30°C. above ambient temperature 40°C; irequency 60 cycles: horizontal it tdoors; and wind velocity 2 ¥ee’ per second crosswise.

Conductors should be spaced ot least 18 inches apart; otherwise, use ''Relative Current rCerryin'q Capacit:es Due To Proximity Eifect, Table 69, Poge 61.

*AnaConda Publication No. C-51.
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Conductivity of 97.0%; 40°C. ambient temperature; frequency 60 cycles; horizontal mounting; con

CURRENT RATINGS FOR BARE COPPER CABLES - INDOORS

Table 7

Not inclosed in separate housing

inches or more.

C)O

L 4
tor spacing, 15

inches or more;

CURRENT RATINGS X

Conductivity of 97.0%; 40°C. ambient tem

CURRENT RATINGS RES
Conductor Size Standing Dismeter
AWG or MCM Inches
30° C. Rise 40° is 50° C. Rise
4 Solid 0.204 95 110 120
-4 3 0.320 130 170
1/0 7 0.368 180 Q 23S
2/0 7 0.414 210 0 275
4/0 7 0.522 285 335 375
250 19 0.574 32 380 430
300 19 0.629 36 430 485
400 19 0.726 520 590
500 19 0.811 600 690
600 37 0.891 & 690 780
750 37 0.997 68 800 905
1000 37 1.151 20 965 1085
1500 61 1.411 35 1230 1400
2000 61 1.630 230 1450 1660

e 8

COPPER CABLES - OUTDOORS

ind velocity, 2 feet per second at 90° angle.

rejsfrequency, 60 cycles; horizontal mounting; conductor spacing, 15

CURRENT RATINGS IN AMPERES
Conductor Size Strandi Diameter
AWG or MCM Inches
30° C. Rise 40° C. Rise 50° C. Rise
4 Q 0.904 130 155 170
9 0.320 185 2920 245
1/0 0.368 245 275 305
2/0 \ 0.414 283 315 355
4/0 7 0.522 385 430 480
250 19 0.574 430 480 535
300 19 0.629 480 535 595
400 19 0.726 576 655 795
500 19 0.811 663 750 -830
37 0.891 745 845 930
37 0.997 860 970 1075
37 1.151 1025 1155 1285
61 1.411 1265 1465 1620
61 1.630 1485 1715 1900

Page 11



TECHNICAL DATA

Table 9

BARE COPPERWELD STRANDS

High Strength and Extra High Strength

DESIGNATION g&nl{'}%k BREAKING LOAD* Lbs. WEIGHT RESISTANCE CROSS-SECTION
High Strength Esx't’r:nl‘l'igh li,b:' Lpb:r Ohms ;eéalgoo Ft.
Inch 40% Cond. | 30% Cond. 30% Cond. 1,000 Ft. Mile 40% Cond. 30% Cond. Ciry Mils Sq. in.
37-Wire Copperweld Strands
37Neo. § 1.27 97,830 | 108,200 130,300 3,466 18,300 .02203 02936 1,225,000 9619
37No. 6 1.13 81,020 89,250 108,100 2,749 14,520 02778 03703 971,300 .7629
37 No. 7 1.01 66,970 73,500 89,290 2,180 11,510 .03503 04669 770,300 .6050
37 No. 8 899 55,270 60,450 73,400 1,729 9,130 .04417 05888 610,900 4798
37 No. 9 801 45,540 49,650 59,920 1,371 7,240 05569 07424 484,400 3805
37 No. 10 713 37,640 41,000 48,610 1,087 5,740 07023 09362 384,200 3017
19-, 7- and 3-Wire Copperweld Strands
& (19 No. 5) 910 50,240 55,570 66,910 1,770 9,344 04264 05685 628,900 4940
13 (19 No. 6) 810 41,600 45,830 55,530 1,403 7,410 05372 07168 498,800 3917
&4 (19 No. 7) 721 34,390 37,740 45,850 1,113 5,877 .06780 09039 395,500 3107
%44 (19 No. 8) 642 28,380 31,040 37,690 882.7 4,660 .08550 1140 313,700 2464
15 (19 No. 9) 572 23,390 25,500 30,610 700.0 3,696 1078 1437 248,800 1954
§ ( 7No. 4) 613 22,310 24,780 29,430 818.9 4,324 09143 1219 292,200 2295
%% ( 7No. 5) 546 18,510 20,470 24,650 649.4 3,429 J153 1537 231,700 .1820
4 ( 7No. 6) 486 15,330 16,890 20,460 515.0 2,/19 1454 .1938 183,800 1443
8 ( 7No. 7) 433 12,670 13,910 16,890 408.4 2,157 1833 2444 145,700 1145
8 ( 7No. 8) 385 10,460 11,440 13,890 3239 1710 2312 3081 115,600 09077
% (7No. 9) 343 8,616 9,393 11,280 256.9. 1,356 2915 .3886 91,650 07198
5 ( 7 No. 10) 306 7,121 7,758 9,196 203.7 1,076 3676 4900 72,680 05708
3No. 5 392 8,373 9,262 11,860 2778 1,467 2685 3579 99,310 07800
3 No. 6 349 6,934 7,639 9,754 2203 1,163 3385 4513 78,750 06185
3 No. 7 311 5,732 6,291 7,922 1742 922.4 4269 5691 62,450 04905
3 No. 8 277 4,730 5,174 6,282 138.5 7315 5383 7176 49,530 03890
3INo. 9 247 3,898 4,250 5,129 109.9 580.1 6788 9049 39,280 .03085
3 No. 10 220 3,221 3,509 4,160 87.13 460.0 .8559 1.141 31,150 02446
3 No. 12 174 2,236 — 2,565 54.80 289.3 | 1.361 1.814 19,590 .01539
Modulus of Elasticity: Strand, 23,000,000. Coeflicient of Linear Expsnsion: .000,007,2 per degree Fahrenheit.
Temperature Coefficient of Resistance: .0021 per degree Fahrenheit.
*Bresking losds of 7-wire, 19-wiselond 37.wire Copperweld Strands are taken ss 90% of the sum of the
bresking loads of the individusl wires; bresking losd of 3-wire Copperweld Strand is teken ss 95% of
the sum of the bresking loads of the individual wires used in the manufscturing of the strand.
Table 10
COPPERWELD TYPE M GUY STRANDS
DESIGNATION NOMINAL DIAMETER NUMBER AND RATED WEIGHT STANDARD PACKAGE
OF, STRAND DIAMETER OF STRENGTH Lbs. Per COIL LENGTH APPROX. WEIGHT
lnch INDIVIDUAL WIRES Lbs. 1,000 Ft. Ft. Lbs.
22M 157 3x.073" 2,200 45 1,000 45
4M 209 3 x .097” 4,000 79 2-500 80
6M3 258 3 x.120” 6,000 121 500 65
6M 237 7 x 079" 6,000 122 500 65
8M 276 7 x 092" 8,000 166 500 85
10M 303 7 x.101” 10,000 200 500 100
12.5M 345 7 x.115” 12,500 259 250t 65
14M 360 7 x .120” 14,000 283 2501 70
16M .386 7 x.128" 16,000 324 250t 80
18M 414 7 x 138" 18,000 374 250t 95
20M 432 7 x 144" 20,000 407 250t 100

COPPERWELD STEEL CO.
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Table 11

BARE STRANDED COPPERWELD-COPPER CONDUCTORS
Sizes 350,000 Cir. Mils to No. 8 AWG Equivalent Conductance

T;FE DIA'gETER DESIGN OF CONDUCTOR BRLEOAA(II’NG WEIGHT s?gﬁgi
CONDUCTOR | CONDUCTOR %ngew Cvgmg' Lbs. L.
E.H.S. 30% Cond. Hard Drawn Per Per
Inch No.—Diameter No.—Diameter Lbs. 1,000 Ft. Mile Sq. In.
350,000 Cir. Mils Copper Equivalent—.03143 Ohms/M Ft. at 68° F.
E 788 7-.1576 12—-.1576 32,420 1,403 7,409 3704
EK 738 4-.1470 15—-.1470 23,850 1,238 6,536 3224
300,000 Cir. Mils Copper Equivalent—-.03667 Ohms/M Ft. at 68° F.
E 729 7-.1459 12--.1459 27,770 1,203 6,351 3175
EK 680 4—.1361 15—.1361 20,960 1,061 5,602 2763
250,000 Cir. Mils Copper Equivalent— 04400 Ohms/M Ft. at 68° F.
E 666 7—-.1332 121332 23,920 1,002 5,292 2646
EK 621 4-—-.1242 15—-.1242 17,840 884.2 4,669 2303
4/0 Awg Copper Equivalent—211,600 Cir. Mils—.05199 Ohms/M Ft. at 68° F.
E 613 7-.1225 12—-.1225 20,730 8483 4,479 2239
G .583 2—.1944 5—.1944 15,640 789.4 4,168 2077
EK 571 4—.1143 15—.1143 15,370 7484 3,951 1949
F 550 1-.1833 6-—-.1833 12,290 7102 3,750 1847
2/0 Awg Copper Equivalent—133,100 Cir. Mils—.08265 Ohms/M_Ftnat 68° F.
K 534 4—.1780 3—-.1780 17,600 645.9 3,411 1742
J 494 3-.1648 4—-.1648 13,430 560.6 2,960 1493
G 463 2—-.1542 5—.1542 10,510 496.6 2,622 1307
F 436 1-.1454 6—.1454 8,094 4468 2,359 1162
1/0 Awg Copper Equivalent—105,500 Cir. Mils—.10430Ohms/M Ft. at 68° F.
K 475 4-.1585 3—.1585 14,490 §12.0 2,703 .1381
J 440 3-.1467 4-.1467 10,970 4443 2,346 1184
G 412 | 2-.1373 51373 8,563 393.6 2,078 1036
F 388 I 1-.1294 6-4.1294 6,536 354.1 1,870 09207
No. 1 Awg Copper Equivalent—83,690 Cir, Mil§£.1315 Ohms/M Ft. at 68° F.
N 464 5-.1546 21546 15,410 481.3 2,541 1318
K 423 4—.1412 3—.1412 11,900 406.2 2,144 .1096
J 392 3-.1307 41307 9,000 3528 1,861 09390
G 367 2--.1222 §~.1222 6,956 312.2 1,649 08216
F 346 1-.1183 6—.1153 5,266 280.9 1,483 07303
No. 2 Awg Copper Equivalent—66,370 Cir. Mils—.1658 Ohms/M Ft. at 68° F.
P 462 61540 1-.1540 16,870 471.1 2,487 1303
N 413 5-—-.1377 2-.1377 12,680 381.7 2,015 1043
K 377 44,1257 3-.1257 9,730 322.1 1,701 .08688
J 349 3—.h164 4-.1164 7,322 279.5 1,476 07447
A 366 1--.1699 2—.1699 5,876 2568 1,356 06799
G 327 21089 5—.1089 5,626 247.6 1,307 06516
F 308 1&.1026 6—.1026 4,233 2228 1,176 08792
No. 4 Awg Copper Equivalent—-41,740 Cir. Mils—.2636 Ohms/M Ft. at 68° F.
P .366 6—.1221 1-.1221 11,420 296.3 1,564 08196
N 328 5--.1092 2-.1092 8,460 240.0 1,267 06556
D 348 2-.1615 1-.1615 7,340 225.5 1,191 06147
A 290 1--.1347 2-.1347 3,938 161.5 8528 04276
No. 6 Awg CopperiEquivalent—26,250 Cir. Mils—.4150 Ohms/M Ft. at 68° F.
D 276 2-.1281 1-.1281 4,942 1418 7489 03866
A 230 1-.1068 2—.1068 2,585 101.6 §36.3 02689
C 225 1-.1046* 2—.1046 2,143 97.34 $14.0 02577
No. 8 Awg Copper Equivalent—16,510 Cir. Mils—-.6598 Ohms/M Ft. at 68° F.
D 219 2—-.1016 1-.1016 3,256 89.21 4710 02431
A 199 1-.1127 2—-.07969 2,233 74.27 3922 01998
C 179 1-.08081* 2—-.08336 1,362 60.67 3203 .01604

*High strength Copperweld, 407% conductivity.
The Modulus of Elnlicit; and Coefficient of Linear Expsnsion for the various types of conductors
s

listed above are given on

ge 10. Temperature Coefficient of Resistance: .0021 per

egree Fahrenbeit.

Additional sizes snd designs are available to meet special conductance and strength requirements.

COPPERWELD STEEL CO.
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TECHNICAL DATA

Table 12 cyrrenT RATINGS FOR BARE COPPER TUBULAR BUS — INDOORS
40°C. Ambient Temperature — 98% Conductivity Copper. Frequency 60 cycles — Horizontal mounting.
CURRENT RATINGS IN AMPERES*
Nominal Outside Diameter Inside Dismeter
Size (Inches) (Inches)
30° C Rise 40° C Rise 50° C Rise
STANDARD PIPE SIZES
y 0.840 0.625 425 500 565
4 1.050 0.822 535 635 720
1 1.315 1.062 695 820 935
1% 1.660 1.368 920 1,095 1,245
1% 1.900 1.600 1,050 1,260 1,420
b4 2.375 2.062 1,330 1,585 1,780
2% 2.875 2.500 1,735 2,030 2,320
3 3.500 3.062 2,210 9,620 2,965
3% 4.000 3.500 2,620 3,160 3,610
4 4.500 4.000 2,925 3,510 4,000
EXTRA HEAVY PIPE SIZES
y 0.840 0.542 480 575 650
% 1.050 0.736 600 795 890
1 1.315 0.951 800 965 1,090
1Va 1.660 1.272 1,030 1,240 1,400
1Y 1.900 1.494 1,190 1,420 1,620
2 2.375 1.933 1,530 1,820 2,070
2% 2.875 2.315 2,020 2,420 2,760
3 3.500 2.892 2,550 3,010 3,450
3% 4.000 3.358 2,940 3,510 ,000
4 4.500 3.818 3,360 , 4,600
Table 13 CURRENT RATINGS FOR BARE COPPER'TUBULAR BUS - OUTDOORS

40°C. Ambient Temperature — 98% Conductivity Copger. Frequency 60 cycles — Wind velocity 2 ft. per sec. at

90°"angle

CURRENT RATINGS IN AMPERES*

Nominal Outside Diameter Inside "Diameter
ize (inches) (inches)
30° C Rise 40° C Rise 50° C Rise
STANDARD PIPE SIZES
;/ 0.840 0.625 545 615 675
Z 1.050 0.822 675 765 850
1 1.315 1.062 850 975 1,080
1% 1.660 1.368 1,120 1,275 1,415
1% 1.900 1.600 1,270 1,445 1,600
2 2.375 2.062 1,570 1,780 1,980
2% 2.875 2.500 , 2,275 2,595
3 3.500 3.062 2,540 2,870 3,295
3% 4.000 3.500 3,020 3,465 3,860
4 4,500 4,000 3,365 3,810 4,305
EXTRA HEAVYY PIPE SIZES

& 0.840 0.542 615 705 775
4 1.050 0.736 760 875 970
1 1.315 0.951 1,000 1,140 1,255
114 1.660 1.272 1,255 1,445 1,600
1Y% 1.900 1.494 1,445 1,650 1,830
Q 2.375 1.933 1,830 2,080 2,395
27 2.875 2.315 2,365 2,720 3,020
3 3.500 2.892 2,970 3,365 3,710
3% 4.000 3.358 3,380 3,860 4,255
4 4.500 3.818 3,840 4,350 4,850

*For Proximity effect correction, see Table 69, Page 61.
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TECHNICAL DATA

Table 19
VERTICAL DEFLECTION OF COPPER TUBULAR CONDUCTORS IN INCHES
PR A
SPAN IN FEET SPAN IN FEET
N§'|:'."| Trpe 10 15 20 10 15 20
" PS 793 4.01 1.49 7544 ...
Ex. H. 1PS .87 4.43 1.45 72340, | ...
. IPS 49N 2.48 .855 4329 | ...
o Ex. H. IPS 53 2.66 .831 4207 | ...
, 1PS .305 1.56 4,84 493 2.496 7.888
1 Ex. H. IPS 33 1.68 5.29 .480 2.428 7.680
e IPS .188 95 3.01 .282 1.428 4.512
Ex. H. IPS A99 1.01 3.19 277 1.402 4.432
. IPS 142 1 2.25 208 1.053 3.328
% Ex. H. IPS 149 76 2.38 202 1.023 3.232
IPS .088 .45 1.41 126 638 2.016
¥ Ex. H. IPS .093 47 1.49 122 617 1.952
ol IPS 060 .30 96 .081 408 1.201
Ex. H. IPS 064 .32 02 079 .400 1.265
, iPS .040 (20 64 052 262 829
3 Ex. H. IPS 042 22 .68 .051 259 .820
3y 1PS 031 as 49 .038 194 614
Ex. H. IPS 032 16 51 .038 193 611
o IPS .024 e .38 .030 151 478
Ex. H. IPS 025 A3 .40 029 149 472
swL* E=Mod. Elastic ==16X10° For Cu.

Above Deflections Calculated by Beam)pFormula, D=—ee

D==Deflection in Inches.
W=Wosight in Lbs. Per Inch.

L==Span in Inches.

384E1

T
I—=Moment of Inertia==— (di'—d,')
64

d:=0D of Tube
dy—=ID of Tube

The deflections tabulated above are for,buses simply supported. The deflections for
fixed buses are 1 /5 the values given.

The deflection varies as ghe 4th power of the span length. In order to obtain the
deflection for any span nothshown,infthe tsbulation, multiply the table value for the
10 foot span by 10 times the'dth power of the new span length in feet.

DEFLECTION FACTORS
Factors I* X 10°* For Spans From § Ft. to 31 Ft.

=D (I*X10*)
D,—=Deflection in new Span in Inches.

D ==Deflection in 10 Ft. Span in Inches.
I=New Span Length in Feet.

stln Factor ?nn Factor SFP". Factor
cet 14%10-¢ eet 1X10-¢ eet JX10-¢
5 0.0625 14 3.842 24 33.18
6 0.1296 16 6.554 25 39.06
7 0.2401 17 8.352 26 45.70
8 0.4096 18 10.50 7 53.14
9 0.6561 19 13.03 28 61.47
b 1.464 21 19.45 29 70.73
12 2.074 9 23.43 30 81.00
13 2.856 23 27.98 31 92.35
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CURRENT CARRYING CAPACITY OF RECTANGULAR COPPER BARS,

Table 20

60 CYCLES (AMPERES)*

T

*Capacity based on 40°C.
Spacing between bars is /"

b

Tl r o mmnnnn
A B < D E F (]
[ B (R 247 450 390 494 568 632 672
YWxeoiiiinns 447 812 705 894 1,088 1,144 H 49
... 696 1,267 1,100 1,392 1,600 1.782 322
Wxd.ooooon. 900 1.638 1,420 1,800 2,070 2,304 s 1,710
A" S U 366 666 578 732 842 93 5 95
Ve x WL 443 806 700 886 1,019 1.1 5 842
Y ... 1.760 1,229
2.647 1,849
3,318 2.318
3.971 2,774
4,515 3,154
5,494 3,838
1,365 954
2,383 1.643
3.210 2,942
3.917 2.736
4,583 3,201
5.331 3,724
6,582 4,598
1,640 1,146
2.693 1.881
3,604 2,517
4,434 3.097
5,263 3,676
6,038 4.218
7.507 5.244

L 4

P24 qﬂ” [mrzi'-i

J X L

790 931 1,078
1,430 1,685 1,944
2,907 2,604 3,028
2,680 3,393 3.915
1,171 1,380 1,502
1.418 1,670 1.927
2,070 2,440 2,814
3,114 3,668 4,232
3.904 4,600 5,307
4,672 5,504 6.350
5,312 6,258 7.220
6,464 7,618 8.787
1.606 1,692 2,184
2,768 3,960 3,763
3.776 4,449 5.133
4,608 5,499 6.964
5,392 6,352 7,330
6,872 7.389 8,528
7,744 9,123 10,527
1,930 2,973 2,623
3,168 3,732 4,306
4,240 4,995 5,764
5.216 6,145 7.090
6,192 7,895 8,417
7,104 8.370 9,647
8.832 | 10,408 12,005

For other basis of table, refer to Page 71.
Table used by permission of Chase Brass and Copper Company.

L 4

30*°C. Rise and 98% conductivity.
¢ otherwise indicated.
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Table 26

ALUMINUM CONDUCTOR, EC-119 — PHYSICAL CHARACTERISTICS
Classes AA and A

Conductor size Copper Stranding . Weisht.| pounds

Cable equivalent Con- Ulti-

code Circular Number ductor | mate

word | mie | SR [ Ciemis | Clas | addin | din,atrength ) T, per

or AWG or AWG iy feet | ‘mile

Peachbell 6 0.0206 8 A 7x0.0612 0.184 555 24.6 130
Rose 4 0.0328 6 A 7x0.0772 0.232 875 39.2 207
Iris 2 0.0521 4 AAA 7x0.0974 0.292 1,335 62.3 329
Pansy 1 0.0657 3 AAA 7x0.1093 0.328 1,625 78.5 414
Poppy 1/0 0.0829 2 AA,A 7x0.1228 | 0368 | flazo W 9911 523
Aster 2/0 0.1045 1 AAA 7x0.1379 0.414 2,480 124.9 659
Phlox 3/0 0.1318 1/0 AAA 7x0.1548 0.464 3;005 157.5 832
Oxlip 4/0 0.1662 2/0 AA A 7x0.1739 0.522 3,790 198.6 1,049
Sneezewort 250000 0.1964 157200 e 7x0.1890 0.567 4,480 234.7 1,239
Valerian 250000 0.1964 157200 A 19x0.1147 0.574 4,510 234.7 1,239
Daisy 266800 0.2095 3/0 vee 7x0.1953 0.586 4,775 250.4 1,322
Laurel 266800 0.2095 3/0 A 19x0.1185 0.593 4,800 250.4 1,322
Peony 300000 0.2356 188700 A 19x0.1257 0.629 5,300 281.6 1,487
Tulip 336400 0.2642 4/0 A 19x0.1331 0.666 5,940 315.8 1,667
Daffodil 350000 0.2749 220000 A 19x0.1357 0.679 6,180 328.6 1,735
Canna 397500 0.3122 250000 AA A 19x0.1447 0.724 6,880 3725 1,967
Goldentuft 450000 0.3534 283000 AA 19%0:1539 0.770 7,630 422.4 2,230
Cosmos 477000 0.3746 300000 AA 19x0.1584 0.793 8,090 447.8 2,364
Syringa 477000 0.3746 300000 A 37 x 010135 0.795 8,600 4478 2,364
Zinnia 500000 0.3927 314000 AA 19%10:1622 0.811 8,480 469.4 2,478
Hyacinth 500000 0.3927 314000 AA 37 x0:1162 0.813 9,010 469.4 2,478
Dahlia 556500 0.4371 350000 cee 19x.0.:1711 0.856 9,440 522.4 2,758
Mistletoe 556500 0.4371 350000 AAA 37x0.1226 0.858 9,830 522.4 2,758
Meadowsweet 600000 0.4712 377000 AAA 37x0.1273 0.891 10,600 563.2 2,974
Orchid 636000 0.4995 400000 AA'A 37x0.1311 0.918 11,240 597.0 3,152
Heuchera 650000 0.5105 409000 AA 37x0.1325 0.928 11,490 610.2 3,222
Verbena 700000 0.5498 440000 AA 37x0.1375 0.963 12,370 657.1 3,469
Flag 700000 0.5498 440000 A 61x0.1071 0.964 12,860 657.1 3,469
Violet 715500 0.5620 450000 AA 37x0.1391 0.974 12,640 671.6 3,546
Nasturtium 715500 0.5620 450000 A 61 x0.1083 0.975 13,150 671.6 3,548
Petunia 750000 0.5890 472000 AA 37x0.1424 0.997 12,990 704.0 3,717
Cattail 750000 0.5890 472000 A 61x0.1109 0.998 13,510 704.0 3,717
Arbutus 795000 0.6244 500000 AA 37x0.1466 1.026 13,770 746.3 3,940
Lilac 795000 0.6244 500000 A 61x0.1142 1.028 14,330 746.3 3,940
Cockscomb 900000 0.7069, 566000 AA 37x0.1560 1.092 15,270 844.9 4,461
Snapdragon 900000 0.7069 566000 A 61x.0.1215 1.094 15,900 844.9 4,461
Magnolia 954000 0.7493 600000 AA 37x0.1606 1.124 16,180 895.5 4,728
Goldenrod 954000 017493 600000 A 61x0.1251 1.126 16,860 895.5 4,728
Hawkweed 1000000 0.7854 629000 AA 37x0.1644 1.1561 16,960 938.7 4,956
Camellia 1000000 0:7854 629000 A 61x0.1280 1.152 17,670 938.7 4,956
Bluebell 1033500 0.8117 650000 AA 37x0.1672 1.170 17,530 970.1 5,122
Larkspur 1033500 0.8117 650000 A 61 x0.1302 1.172 18,200 970.1 5,122
Marigold 1113000 0.8741 700000 AA A 61 x0.1351 1.216 19,660 | 1,045. 5,518
Hawthorn 1192500 0.9366 750000 AAA 61 x0.1398 1.258 21,000 |1,119. 5,908
Narcissus 1272000 0.999 800000 AAA 61x0.1444 1.300 22,000 |1,193. 6,299
Columbine 1351500 1.062 850000 AA A 61x0.1489 1.340 23,400 |1,269. 6,700
Carnation 1431000 1.124 900000 AAA 61x0.1532 1.379 24,300 | 1,343. 7,091
Gladiolus 1510500 1.186 950000 AAA 61x0.1574 1.417 25,600 | 1,418, 7,487
Coreopsis 1590000 1.249 1000000 AA 61x0.1615 1.454 27,000 | 1,493. 7,883
Jessamine 1750000 1.374 1101000 AA 61 x0.1694 1.525 29,700 | 1,643. 8,675
Cowslip 2000000 1.570 1260000 A 91 x 0.1482 1.630 34,600 |1,876. 9,905 |
Sagebrush 2250000 1.766 1415000 A 91 x0.1572 1.729 38,100 |2,133. 11,262
Lupine 2500000 1.962 1570000 A 91 x 0.1657 1.823 42,400 | 2,368. 12,503
Bitterroot 2750000 2.158 1730000 A 91x0.1738 1.912 46,600 | 2,607. 13,765
Trillium 3000000 2.350 1890000 A 127 x 0.1537 1.996 50,800 | 2,837. 14,979
Bluebonnet 3500000 2.749 2200000 A 127 x 0.1660 2.158 59,400 | 3,350. 17,688

ROME CABLE DIVISION OF ALCOA

Glass AA stranding is usually specified for bare conductors used on overhead lines. Class A stranding is usually s'po.c.ified for
conductors to be covered with weather-resistant (weatherproof) materials and for bare conductors where greater flexibility than

afforded by Class AA is required. Page 29
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Table 27

ALUMINUM CONDUCTOR, EC-H19, EC H26, EC.-H24 — PHYSICAL CHARACTERISTICS
Classes B and C

Conductor size Copper Stranding - o L« D)
equivalent Con- Ultimate Mu;all:?:; hﬁ{{‘,’,:,":tf Weight
. Number ductor | strength, trength strength per
Circular o and dia dia unds [ StongLh e | 1.000
mils Square Cir mils Class fwires. inche Pg 1o pounds pounds ft
or AWG inches or AWG of wires, inches EC- EC-H26 EC-H24 L
inches
6 0.0206 8 B 7x0.0612 0.184 555 335 295 24.6
4 0.0328 6 B 7x0.0772 0.232 870 530 465 39.2
2 0.0521 4 B 7x0.0974 0.292 1,335 840 740 62.3
2 0.0521 4 C 19x0.0591 0.296 1,360 800 705 62.3
1 0.0657 3 B 19 x 0.0664 0.332 1,685 1,000 890 78.5
1/0 0.0829 2 B 19x0.0745 0.373 2,090 1,270 1,120 99.1
2/0 0.1045 1 B 19 x 0.0837 0.419 2,586 1,600 1,410 124.9
2/0 0.1045 1 C 37 x 0.0600 0.420 2,725 1,600 1,410 124.9
3/0 0.1318 1/0 B 19 x 0.0940 0.470 3,200 2,015 1,780 157.5
3/0 0.1318 1/0 C 37x0.0673 0.471 3,380 2,015 1,780 157.5
4/0 0.1662 2/0 B 19x0.1055 0.528 3,890 2,540 2,240 198.6
4/0 0.1662 2/0 C 37x0.0756 0.529 4,190 2,540 2,240 198.6
250000 0.1964 157300 B 37 x 0.0822 0.575 4,860 3,000 2,650 234.
250000 0.1964 157300 C 61 x 0.0640 0.576 5,040 3,000 2,650 234.7
300000 0.2356 188800 B 37 x 0.0900 0.629 5,830 3,600 3,180 281.6
300000 0.2356 188800 C 61x0.0701 0.631 5,940 3,600 3,180 281.6
350000 0.2749 220200 B 37x0.0973 0.681 6,680 4,200 3,710 328.6
350000 0.2749 220200 C 61 x0.0757 0.681 6,930 4,200 3,710 328.6
400000 0.3142 251500 B 37x0.1040 0.728 7,350 4,800 4,240 375.5
400000 0.3142 251500 C 61 x 0.0810 0729 7,780 4,800 4,240 375.5
450000 0.3534 283000 B 37x0.1103 0.772 8,110 5,400 4,770 422 4
450000 0.3534 283000 C 61 x 0.0859 0.773 8,750 5,400 4,770 422.4
500000 0.3927 314500 B 37x0.1162 0.813 9,010 6,000 5,300 469.4
500000 0.3927 314500 C 61 x0.0905 0815 9,540 6,000 5,300 469.4
550000 0.4320 346000 B 61x0.0950 0.855 10,490 6,610 5,830 516.3
550000 0.4320 346000 C 91 x 0.0777 0.855 10,880 6,600 5,830 516.3
600000 0.4712 377000 B 611x,0.0992 0.893 11,450 7,210 6,360 563.2
600000 0.4712 377000 C 91ix 0.0812 0.893 11,660 7,200 6,360 563.2
650000 0.5105 409000 B 61/x 01032 0.929 11,940 7,810 6,890 610.2
650000 0.5105 409000 C 91'x 0.0845 0.930 12,630 7,800 6,890 610.2
700000 0.5498 440000 B 61x.0.1071 0.964 12,860 8,410 7,420 657.1
700000 0.5498 440000 C 91 x 0.0877 0.964 13,600 8,400 7,420 657.1
750000 0.5890 472000 B 61x0.1109 0.998 13,510 9,010 7,950 704.0
750000 0.5890 472000 C 91 x 0.0908 0.999 14,310 9,000 7,950 704.0
800000 0.6283 503000 B 61x0.1145 1.031 14,410 9,610 8,480 761.0
800000 0.6283 503000 C 91 x 0.0938 1.032 15,270 9,600 8,480 761.0
900000 0.7069 566000 B 61x0.1215 1.094 15,900 10,810 9,540 844.8
900000 0.7069 566000 C 91 x 0.0994 1.093 17,180 10,800 9,540 844.8
1000000 0.7854 629000 B 61x0.1280 1.152 17,670 12,020 10,600 938.7
1000000 0.7854 629000, C 91 x0.1048 1.153 18,380 12,000 10,600 938.7
1100000 0.8639 692000 B 91 x 0.1099 1.209 20,210 13,220 11,660 1,033.
1100000 0.8639 692000 C 127 x 0.0931 1.210 21,000 13,200 11,660 1,033.
1200000 0.9425 755000 B 91x0.1148 1.263 21,630 14,420 12,720 1,126.
1200000 0.9425 765000 C 127 x 0.0972 1.264 22,900 14,400 12,720 1,126.
1250000 0.9818 786000 B 91x0.1172 1.289 22,530 15,020 13,250 1,173.
1250000 0.9818 786000 C 127 x 0.0992 1.290 23,900 15,000 13,250 1,173.
1300000 1.021 818000 B 91x0.1195 1.315 23,430 15,620 13,780 1,220.
1300000 1.021 818000 C 127 x0.1012 1.316 23,900 15,600 13,780 1,220.
1400000 1.100 880000 B 91 x 0.1240 1.364 24,750 16,830 14,850 1,314
1400000 1.100 880000 C 127 x 0.1050 1.365 25,700 16,800 14,850 1,314,
1500000 1.178 943000 B 91x0.1284 1.412 26,500 18,020 15,900 1,408.

ROMETCABLE DIVISION OF ALCOA

Class Bjstranding is usually specified for conductors to be insulated with various materials such as rubber, paper, vornished

Continved on Page 31

clothetcs Class C stranding is specified for conductors where greater flexibility than provided by Class B is required.
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Table 27—~(Continued)

ALUMINUM CONDUCTOR, EC-H-19, EC.H26, EC.H24 - PHYSICAL CHARACTERISTICS (Concluded)
Classes B and C

Conductor size Copper Stranding Minimum | Minimum |Weight
equivalent Con- Ultimate | ultimate ultimate per
Circular Number ductor | strength, | strength, | strength, | 1,000
mils Square o Class and dia. dia., pounds pounds pounds .
or AWG inches Cir mils of wires, inches | EC-H19 | EC-H26 | EC-H24 1b
or AWG inches
1500000 1.178 943000 C 127 x 0.1087 1.413 27,600 18,000 15,900 1,408.
1600000 1.257 1006000 B 127x0.1122 1.459 28,840 19,230 16,970 1,502.
1600000 1.257 1006000 C 169 x 0.0973 1.460 30,500 19,200 16,970 1,502.
1700000 1.335 1069000 B 127 x0.1157 1.504 30,630 20,400 18,020 1,596.
1700000 1.335 1069000 C 169 x0.1003 1.505 31,200 20,400 18,020 1,596.
1750000 1.374 1101000 B 127x0.1174 1.526 31,530 21,000 18,550 1,643.
1750000 1.374 1101000 C 169x0.1018 1.527 32,100 21,000 18,550 1,643.
1800000 1414 1132000 B 127x0.1191 1.548 32,450 21,600 19,090 1,690.
1800000 1414 1132000 C 169x0.1032 1.548 33,100 21,600 19,090 1,690.
1900000 1.492 1195000 B 127 x0.1223 1.590 33,570 22,800 20,100 1,784.
1900000 1.492 1195000 C 169x 0.1060 1.590 34,900 22,800 20,100 1,784.
2000000 1.571 1258000 B 127 x 0.1255 1.632 35,340 24,000 21,200 1,877.
2000000 1.671 1258000 C 169x0.1088 1.632 36,800 24,000 21,200 1,877.
2500000 1.964 1570000 B 127 x 0.1403 1.824 43,300 30,000 26,500 2,370.
2500000 1.964 1570000 C 169x0.1216 1.824 44,200 30,000 26,500 2,370.
3000000 2.356 1890000 B 169x0.1332 1.998 53,010 36,000 31,800 2,844.
3500000 2.749 2200000 B 169x0.1439 2.158 60,610 40,500 37,100 3,350.
ROME CABLE DIVISION OF ALCOA
Table 2'8
HIGH STRENGTH ALL-ALUMINUM CONDUCTORyAND EQUIVALENT A.C.S.R.
(ALL-ALUMINGM AL LOY 6201) ACSR FOR EASY REFERENCE
P EEQ.L?I.V AREA DIAMETER, INCHES] o~ B0 E%&v. AREA DIAMETER, INCHES STRENGTH
WORD | gize| cm [sq. IN. |sTRaNDING s LBS. gIgVoROL | size cM  |sa. N, sTRANDING  [SNo | -85
Akron ] 30,200 10.0237 | 7x0.0657| 0.197 1,069 |[Turkey 6 26,24010.0206 | 6/1 0.0661 0.198 1,170
Athens 5 38,090 {0.0299 | 7x0.0738] 0.221 1,349, {Thrush 5 33,090 (0.0260 | 6/10.0743 0.223 1,460
Alton 4 48,040 10.0377 | 7x0.0828| 0.248 701 Swan 4 41,740]0.0328 | 6/1 0.0834 0.250 1,830
Avustin 3 60,560 10.0476 | 7 x0.0930{ 0.279 2,148, [Swaliow 3 52,620 {0.0413 | 6/1 0.0937 0.281 2,250
Ames 2 76,380 10.0600 | 7x0.1045| 0.3135| 42)707 ISparrow 2 66,360 10.0521 | 6/1 0.1052 0.316 2,790
Astoria 1 96,320 10.0756 | 7x0.1173| 0.352 3/41h, IRobin 1 83,690 (0.0657 | 6/1 0.1182 0.355 3,480
Azusa 1/0 (121,500 {0.0954 | 7x0.1317] 0.395 4,304 " Raven 1/0 105,600 (0.0829 | 6/1 0.1327 0.398 4,280
Angheim | 2/0 (156,100 [0.1226 | 7x0.1493} 0.448 5,301 Quail 2/0 [133,10010.1045 | 6/1 0.1490 0.447 5,345
Amherst | 3/0 (198,800 (0.1545| 7x0.1677| 0.503 6,680 |Pigeon 3/0 {167,800 (0.1318 | 6/1 0.1672 0.502 6,675
Allionce | 4/0 248,200 |0.1949 | 7 x0.1883|.0.565 8,427 |Penquin | 4/0 [211,600(0.1622 | 6/1 0.187§ 0.563 8,420
Butte 307,100 10.2412 | 19x0.127)y 0:63671710,420 Partridge 266,800 {0.2436 [26/7 0.1013/0.0788 | 0.642 | 11,250
Canton 394,600 [0.3099 | 19x0.1441] 0.720,| 12,830 [Linnet 336,400 {0.3072 [26/7 0.1138/0.0885 { 0.721 | 14,050
Cairo 466,300 10.3662 | 19 %0.1567),0.784 | 15,160 |lIbis 397,500 |10.3630 56/7 0.1236/0.0961 | 0.783 | 16,190
Darien 599,600 |0.4395 [ 19 x0:9716] 0.858 | 18,200 [Howk 477,000 |0.4356 {26/7 0.1355/0.1054 | 0.858 | 19,430
Elgin 652,800 10.5127 | 19 x0,1854}.0:927 | 21,230 [Dove 556,500 |0.5083 |26/7 0.1463/0.1138 { 0.927 | 22,400
Flint 746,100 |0.5860 | 37'x0.1420| 0.994 | 24,260 (Grosbeak 636,000 (0.5809 [26/7 0.1564/0.1216 | 0.990 | 25,000
Greeley 932,600 {0.7325 | 37.x0.1588] 1.112 | 30,300 |[Drake 795,000 {0.7261 {26/7 0.1749/0.1360 | 1.108 | 31,200
KAISER ALUMINUM & CHEMICAL'SALES, INC.
Table 29
SOLID ALUMINUM CONDUCTOR WIRE
CONDUGTIOR SIZE D.C.
Ultimate Resistance
Strength Diameter, At 20°C.
Circuler Square Pounds Inches Ohms Per
AV.G. Mils Inches 1000 Ft. (61%)
14 4,107 0.003225 87.09 0.06408 4.140
1L 6,530 0.005129 133.3 0.08081 2.604
10 10,380 0.008155 199.7 0.1019 1.638
9 13,090 0.01028 246.7 0.1144 1.299
8 16,510 0.01297 304.7 0.1285 1.030
7 20,820 0.01635 384.3 0.1443 0.8166
6 26,250 0.02062 474.2 0.1620 0.6477
) 33,100 0.02600 597.9 0.1819 0.5137
4 41,740 0.03278 754.0 0.2043 0.4073
3 52,630 0.04134 930.1 0.2294 0.3230
<4 66,370 0.05213 1,173.0 0.2576 0.2562
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Table 30

ALL-ALUMINUM COMPRESTO CONDUCTORS

TABLE 1.—ALL-ALUMINUM COMPRESTO CONDUCTORS
Nominal Breaking D-C Resist t 20° C
AWG or MCM Pounds esistance a -
Size and COMBPaI;ESTO Esé"ng{g Per ohms/1000 ft. IACS
Stranding Diameter-in. {Pounds) 1000 Ft. 61% Conductivity 62% Conductivity
6-7W 0.169 528 24.6 0.6606 0.6502
4-7w 0.213 826 39.2 0.4155 0.4088
2.7w 0.268 1266 62.3 0.2613 0.2571
17w 0.301 1537 78.5 0.2073 0.2039
1/0-7w 0.338 1865 99.1 0.1643 0.1616
1/0-19w 0.340 2090 99.1 0.1643 0.1616
2/0-7w 0.381 2350 1249 0.1303 0.1282
2/0-19w 0.382 2586 124.9 0.1303 0.1282
3/0-7w 0.426 2845 157.5 021033 0.1017
3/0-19w 0.428 3200 157.5 0.1033 0.1017
4/0-7w 0.480 3590 198.6 0:08195 0.08063
4/0-19w 0.481 3890 198.6 0.08195 0.08063
250.0-19w 0.523 4506 234.7 0.06940 0.06825
266.8-19w 0.541 4800 250.4 0.06500 0.06395
300.0-19w 0.573 5301 281.6 0.05784 0.05687
336.4-19w 0.607 5940 315.8 0.05155 0.05072
350.0-19w 0.618 6185 328.6 0.04957 0.04875
OLIN COMDUCTORS METALS DIVISION
Table 31
BARE ELECTRICAL CONDUCTOR
5005/Aluminum Alloy
PhysicalyProperties
SIZE AND
copE 1z N‘mER STRANDING CROSS OUTSIDE WEIGHT ULTIMATE
WORD MCM DIAMETER OF ACSR WITH SECTION DIAMETER PER 1000 FT. STRENG TH
OF STRANDS EQL:Q: gu;::g;ea $Q. INCHES INCHES (LBS.) (LBS.)
Jupe 30,420 1 x.1744 *6 AWG .0239 174 28.0 777
Juve 48,370 1 x .2199 *4 AWG .0380 .220 44.5 1,197
Kazoo 30,580 7 x 0661 6+6/1 .0240 198 28.7 912
Kaki 48,690 7 x 0834 4-6/1 .0382 .250 45.7 1,415
Kench 77,470 7 x 1052 2-6/1 .0608 316 72.7 2,195
Kibe 123,300 Toxup] 327 1/0-6/1 .0968 .398 115.7 3,405
Kayak 155,400 7 x(.1490 2/0-6/1 Jd221 447 145.9 4,235
Kopeck 195,700 7ix . 1672 3/0+6/1 15837 .502 183.7 4,965
Kittle 246,900 7 x .1878 4/0-6/1 .1939 .563 231.8 6,265
Ratch 281,400 19%,.1217 266.8-18/1 221 .609 264.0 7,365
Ramie 3124800 19 x .1283 266.8-26/7 .2456 642 294.0 8,180
Rador 355,100 19 x 1367 336.4-18/1 .2789 684 333.0 9,285
Radion 394,500 19 x .1441 336.4.26/7 .3099 J1 370.0 10,180
Rede 419,600 19 x .1486 397.5-18/1 .3295 .743 394.0 10,820
Ragout 465,400 19 x 1565 397.5.26/7 .3655 .783 437.0 11,840
Rex 503,600 19 x .1628 477.0-18/1 .3954 814 473.0 12,100
Remex 559,500 19 x.1716 477.0-26/7 .4394 .858 525.0 13,450
Ruble 587,200 19 x .1758 556.5-18/1 4614 .879 551.0 14,120
Rune 652,400 19 x .1853 556.5-26/7 .5124 927 612.0 15,680
Spar 740,800 37 x 1415 636.0-26/7 .5818 99N 694.0 19,110
Solar 927,200 37 x .1583 795.0-26/7 .7282 1.108 870.0 23,590

*Designed to have equal D.C. resistance of indicated size of E.C, grade aluminum conductor.
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Table 33

CHARACTERISTICS FOR ALL-ALUMINUM AND A.C.S.R. CABLE WITH PREFORMED, STRAIGHT
AND TAPERED ARMOR RODS

Coble Cs?:". Stranding Dg:. of ;:ur.r.n' c;::::‘f;i:" Pw..:;:':' Prrc:cm Uitimate Strength Dia. over Armor Rods
Code A.W.G. or Ca:!n A°""°' * . Total | Prefor
C.M. [Alum.St. ¢ mPOres! Alum. [Total | Alum. | Sr. [Alum. | St. [Alum. St. Cable | med |Straignt| Taper
Peachbell ... 6 7 0 .184 75 .0206].0206)| 100 - 1100 - - - 5284w.426 - -
Turkey .......... 6 6 1 .198 82 .0206{.0240| 67.7{32.3| 85.7|14.3 590 580| 1,170| 440 | .434 -
4 7 0| .232 100 .0328(.0328{100 - 1100 - - - 826 .474 - -
4 6 1 .250 112 .0328/.0383| 67.7(32.3! 85.7|14.3 900 9301 1,830 w542 | .548 -
4 7 1 .257 - .03281.0411]| 57.8|42.2| 79.8]20.2 918| 1,370].2,288) .549 | .555 -
2 7 0] .292 137 .0521}.0521(100 - [100 - - - 1,266(" .584 532 -
2 6 ] 316 147 .0521.0608| 67.7[32.3| 85.7|14.3} 1,355! 1,435| /2,790] .588 | .586 -
2 7 1 .325 - .0521].0653| 57.8142.21 79.8(20.2§ 1,410 2,115{(3,525| .597 | .595 -
1 7 0] .328 156 .0657].06571 100 - [100 - - - 1,537 .620 - -
1 ) 1 .355 170 .0657(.0767| 67.7|32.3} 85.7 [14.3{ 1,670( 1,810]),3,480] .647 .653 -
170 7 0| .368 180 .08291.0829} 100 - (100 - - - 1,865] .660 | .688 -
1/0 6 1 .398 194 .08291.0967] 67.7132.3] 85.7114.3| 2,072| 2,208] 4,280| .732| .746 -
2/0 7 0 .414 | 220 .1045|.1045} 100 - (100 - - - 2,350 .706 770 -
2/0 6 1 .447 220 .1045].1212] 67.7(32.3| 86.2/13.8]|2,560] 2,785! 5,345| .781 .745 | .835
3/0 7 O] .464| 260 .1318].1318|100 - | 100 - - - 2,845| .798 744 T 864
3/0 6 1 .502 | 252 .1318].1537| 67.7132.3] 85.7 | 14.3] NI60] 3,515 6,675| .836 | .834 | .938
4/0 7 0 .522 280 .1662(.1662|100 - 1100 -~ -~ - 3,590 .856| .870 | .970
4/0 6 1 .563 | 282 .16621.19391 67.7132.3| 85.7,14.31.3,988| 4,432| 8,420| .927 | .939 |1.05}
Daisy ............ 266,800 7 0| .586 350 .2095(.2095{100 - 1100 - - - 4,5251 .950 | .976 [1.095
.. 266,800 | 19 0] .593 - .2095).2095/100 <l 100 - - - 4,800| .957 - 1.095
. 266,800 | 37 0] .594 - .2095(.2095| 100 - | 100 - - - 5,185 .958 - -
266,800 [} 7| .633 316 .2095].2367| 73.0127.0188.5171.5| 5,025| 4,620! 9,645| .997 - 1.179
266,800 | 18 1 .609 - ,2095(.2211] 86.4|1306| 94p7 | 5.31°4,980| 1,860 6,840{ .973| .999 |1.125
Partridge ...... | 266,800 | 26 7| .642 360 .2095{.2436| 68.5[31.50, 86.014.0] 5,450( 5,800{11,250{1.006 - 1.188
Peony............ 300,000 | 19 0| .629 375 .23561.2356| 100 -~ | 100 - - - 5,301 .993 - 1.153
Ostrich......... | 300,000 | 26 7 .680 396 .23561.2739| 68.5131.5| 86.0|14.0! 6,050! 6,600!12,650|1.088 - 1.258
Piper ... .. 1300,000 | 30 7] .700 | 408 .23561.2906| 6005,/39.5) 81.1]18.9] 6,360] 9,070]15,430(1.108 - -
Tulip ... |336,400 | 19 01 .666, 400 .2642|.2642; 100 ~ | 100 - - - 5,940(1.030 | 1.038 {1.228
Merlin ...|336,400 | 18 1 .684 - .2642|.2789)| \86.4|13.6| 94.7! 5.3| 6,275( 2,350| 8,625|1.092 | 1.056 (1.262
Linne 1336,400 | 26 71 72 418 2642403073 68.631.4| 86.014.0| 6,740} 7,310{14,050(1.129 - 1.349
Oriole.......... 336,400 | 30 71 74 418 .26421.3259| 60.5139.5| 81.1{18.9| 6,860{10,180/17,040(1.149 - 1.369
Canna............ 397,500 | 19 0] .724 450 .3122}.3122{100 - 1100 -~ - - 6,880(1.132 | 1.056 |1.352
Chickodee .. 397,500 | 18 1 .743 | 450 312213295 86.4{13.6| 94.7| 5.3| 7,265( 2,775{10,040;1.151 1 1.075 {1.37"
Brant . {397,500 | 24 7 .772 - .3122(.3528), 73.3{26.7| 88.6{11.4| 7,840 6,850{14,6901.180 - -
ibis ... .. 397,500 | 26 71 .783| 462 .31221.3630| 68.6131.4| 86.0|14.0| 7,820 8,370116,190(1.283 - 1.447
Lork ........ ... 397,500 | 30 7 806 | 469 .3122).3850| 60.5(39.5! 81.1118.9( 7,950{12,030|19,980(1.306 -~ 1.490
Cosmos.......... 477,000 1 19 e .793; 500 .37461.37461 100 - 1100 - - - 8,090011.293 | 1.145 [1.479
Syringo ...|477,000 | 37 0 795 - .3746/(.3746:100 - {100 - - - 8,60011.295 - 1.479
Pelican ...|477,060 | 18 1 .814 - .3746).3954| 86.4{13.6| 94.7| S.3| 8,850 3,320(11,870]/1.314 | 1.186 [1.518
Flicker ...{1477,000 | 24 7 .846 - .3746|.4231] 73.2(26.8| 88.5|11.5| 9,200| 8,000{17,200{1.346 - 1.570
Hawk.... ...| 477,000 | 26 7 .858 |, 523 43746).4356| 68.6|31.4] 86.014.0| 9,365{10,065(19,4301.358 - 1.602
Hen ... ....| 477,000 | 30 7] .8834 823 .37461.4620| 60.5/39.5! 81.1]18.9] 9,350/13,935!23,300{1.383 - 1.649
Zinnia ....1500,000 | 19 o .82 523 .39271.3927]|100 - [100 - - - 8,482[1.312 - -
Dohlia..... 19 09856, 552 .4371(.43711100 - [ 100 - - - 9,440(1.356 - 1.600
Mistletoe ... 37 0| £.858 - .43711.4371| 100 ~ | 100 - - - 9,830 1.358 — 11.600
Osprey ......... 18 1 .879 - .4371|.4614) 86.4|13.6] 94.7| 5.3| 9,950 3,900(13,850[1.379 - 1.623
Porakeet........ 24 7 .914 - .43711.4938| 73.2126.8| 88.5/11.5{10,500| 9,350]19,850|1.414 - 1.702
556,500 | 26 7 .927 575 .43711.5083| 68.6[31.4| 86.0[14.0{10,700(11,700}22,400}1.427 - 1.715
556,500 | 30 79,953 | 575 .4371].5391| 60.5(39.5| 81.1]18.9]10,900/16,300|27,200]1.453 - 1.763
....| 605,000 | 24 7| .953 - .47521.5358] 73.2126.8] 88.5[11.5]11,400110,100(21,500}1.453 - 1.763
....| 605,000 | 26 71 .966 613 .4752(.5526] 68.6{31.4{ 86.014.0(11,400{12,700(24,100(1.466 - 1.798
....1605,000,] 300 119] .994) 613 .47521.5835| 60.9139.1| 81.5}18.5/11,600{18,400(30,000{1.614 - 1.850
.16364000 1987 0 .918 | 605 .49951.4995| 100 - 1100 - - - 11,240]1.418 - 1.706
636,000 | 24 7 .977 - .49951.5642| 73.2(26.8] 88.5|11.5[11,900{10,700{22,600|1.597 - 1.809
636,000 26 7] 990 637 .4995|.5808| 68.6(31.4| 86.0|14.0{12,000(13,000(25,000|1.610 - 1.846
636,000 | 30 {19 1.019 | 637 .4995].6134| 60.9(39.1| 81.5}18.5{12,200(19,300} 31,500(1.639 - 1.901
....| 636,000 | 36 1 .930 - .4995/.5134! 92.7%1 7.3| 97.3| 2.7[11,230{ 2,220 13,450]1.430 - 1.718
....| 636,000 4754 71 .977 625 .4995|.5643| 73.3(26.7| 88.5|11.5/13,00010,600}23,6001.597 - -
Kingbird ........ | 636,0007 18 1 .940 - .4995|.5072| 86.4(13.6] 98.5! 1.5(11,398] 4,432{15,830|1.440 - -
L eevereeveveenen.... | 653,900 | 18 3] .953 - .5136].5321] 90.8] 9.2 96.5]| 3.5[11,715] 3,135{14,850]1.453 - -
Flamingo ...... 666,000 | 24 71 1.000 - .5235[.5914] 73.2]26.8| 94.7] 5.3]12,500]11,200(23,700(1.620 - 1.856
Gull...........L1666000 | 54 7] 1.000| 642 .5235/.5914} 73.3(26.7| 88.5[11.5/13,300(11,200(24,500|1.620 - -
Vielet ... 715,500 | 37 0] .974] 650 .5620(.5620| 100 - 1100 - - - 12,640(1.474 - 1.807
Nostustiom. ... 715,500 | 61 0} .975 - .5620(.5620( 100 - | 100 - - - 13,15011.475 - 1.807
Srilt T 715,500 | 24 71 1.036 - .5620|.6348( 73.3/26.7| 88.5(11.5{13,500(12,000|25,500(1.656 - -
Starling.......... 715,500 | 26 71 1.05% 679 .5620(.6535| 68.731.3| 86.0(14.0(13,500{14,600|28,100{1.671 - 1.959
Redwing........ 715,590 | 30 |19 1.081 679 .5620{.6901| 61.0[39.0| 81.5|18.5[13,500|21,100( 34,600 1.701 - 2.013
Crow .............. 715,500 | 54 71 1.026 | 670 .5620(.6348| 73.3{26.7| 88.5[11.5/14,300{12,000{ 26,300} 1.656 - 1.918

*Aluminum and steel ultimate strength are within 1% of values calculated in accordance with A.S.T.M. Standard Specification

B-232-60T.

Continued on Page 36
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TECHNICAL DATA

Table 3 3-(Continued)

CHARACTERISTICS FOR ALL-ALUMINUM AND A.C.S.R. CABLE WITH PREFORMED, STRAIGHT
AND TAPERED ARMOR RODS

Coble cs‘::l' Stranding Dé:."of g:;;’::: (-s":’u'n'r.s1:é",|°" c,'.’lc nt PoAr'c.oon' Ultimate S"on:fl: : :Ic.‘ over Armér Rods
- * ota refors

Code A%ﬂ o Alum.|[ St. Coble | Amperes Alum, | Total | Alum. | St. [ Alum.| St. | Alum.| St Cable| med |Straight! Taper

i 750,000{ 37 0 .997 660 .5890| .5890 100 - 100 - - - 12,440 1.617 - -

2:3‘:;?.’.‘.‘.’.‘.‘15 750,000{ 61 0 | .998 - .5890| .5890(100 | - {100 | - | - - [13,51001.618] - -
Arbutus ... 795,000 37 0 1.026 690 .6244] .6244]100 - 100 - - - 134770 _1.646 - 1.910
Lilac ........... 795,000f 61 0 1.028 - .6244; 6244|100 - 100 - - - 14,3301 12648 - 1.910
795,000( 45 7 1.063 - .6244) 6676, 83.7]|16.3 | 93.5| 6.5|15,570| 7,330122,900,{41.683 - 1.971
795,000| 26 7 1.108 720 .6244] ,7261| 68.8(31.2 | 86.0{14.0(15,000/16,200{31,200( 1.728 - 2.040
795,000} 30 19 1.140 727 .6244] 7668, 61.0(39.0 | 81.5{18.5(15,000/23,400/38,400| 1.760 - 2.128
795,000( 36 1 1.040 690 .6244) ,0417; 92,71 7.3 | 97.3| 2.7113,770] 2,780116,5850| 1.660 - 1.922
795,000 54 7 1.093 720 .6244) .7053] 73.4{26.6 | 88.5{11.5]|15,600{12,900{28,500| 1.713 - 2.025
874,500] 37 0 1.077 725 .6868| .6868[100 - 100 - - - 14,830 1.697 - 2,010
874,500 61 0 1.078 - .6868| .6868/100 - 100 - - - 15,760 1.698 - 2.010
874,500| 54 7 1.146 756 .6868| .7759 73.3126.7 ; 88.5]11.5(17,200414,200{31,400} 1.766 - 2.134
900,000{ 54 7 1.162 770 .7069| .7985 73.3[26.7 | 88.5(11.5|1Z9700{147600{32,300| 1.782 - 2.150
900,000; 45 7 1.131 - .7066[1.196 | 83.7/16.3 | 59.1(40.9,417,340),8,060[25,400 1.751 - 12.153
954,000 37 0 1.124 755 .7493] 7493100 - 100 - - - 16,180 1.744 - 2.058
...| 954,000 61 0 1.126 - .7493!1 .7493[100 - 100 - - - 16,860 1.746 - 2.058

Catbird ........ 954,000| 36 1 1.140 - .7493| 7701} 92.7| 7.3 | 97.3|£2.7|06,190| 3,330/19,520! 1.760 - -

Rail .............. 954,000 45 7 1.165 - .7493] .8011, 83.7116.3 | 83.5/06/45|18,340| 8,560(26,900] 1.785 - -
Cardinal ... .| 954,000| 54 7 1.196 803 .7493! .B464; 73.3{26.7 | 8805 [11.5]18,700{15,500{34,200! 1.816 - 1.984
Blue Bell ... |1,033,500( 37 0 1.170 - .8117] .8117{100 - . 1100 - - - 17,530 1.790 - 1.960
Larkspur......[1,033,500] 61 0 1.172 - .8117] .81171100 - 100 - - - 18,260 1.792 - 1.960

Tanager. ... 1,033,500| 36 1 1.140 - .B117| .8342| 92.7: 703, ["97:31 2.7117,500| 3,600(21,100( 1.760 - -
Ortlon .......... 1,033,500| 45 7 1.165 - .8117] .8679| B83.7 643 1093.5 6.5(19,625( 9,275/28,900| 1.785 - 2.023
Curlew. ... 1,033,500| 54 7 1.246 845 .B117] .9169| 73.3/26.7, | 88)5(11.5[20,300|16,800{37,100| 1,976 - 2,078
Marigold . ... 1,113,000( 61 0 1.216 813 .B741| .8741{100 - 100 - - - 19,6601 1.946 - 2.026
Bluejay ........ 1,113,000/ 45 7 1.259 - .8741| .9346| 83.716.3 93.5{ 6.5,20,900{10,000{30,900( 1.989 - [2.091
Finch ... 1,113,000] 54 19 1,293 888 .8741| .9849| 73.8|260 88.7711.5121,400(18,800/40,200 2.023 - [2.149
Bunting ........ 1,192,500 45 7 1.302 - .9366{1.001 | 83.7106.3" | 93.5{ 6.5(22,520(10,680/33,200 | 2.032 - 2,158
Grackle ... 1,192,500| 54 19 1.333 - .9366[1.0553] (7348|2672 | 88.5]11.5]22,900]|20,200[43,100| 2.068 — 2.220
Narcissus ....|1,272,000( 61 0 1.300 - .9990| 49990100 - 100 - - - 22,000 2.030 - 2.156
Bittern. .. ... 1,272,000 45 7 1.345 - .9990|V.068 /1 83.7116.3 | 93.5| 6.5(24,000{11,400{35,400 | 2.075 - 2.227
Pheasant. ... 1,272,000| 54 19 1.382 965 .9990(1,.1256] 73.8)26.2 | 88.7[11.3]23,900/20,900{44,800| 2.112 - 2.290
Dipper... ... 1,351,500] 45 7 1.385 - 1.062011.935 | 83.7116.3 | 93.5| 6.5]/25,575/12,025/37,600 - -  [2.152
Martin ..........{1,351,500| 54 19 1.424 - 1.062001. 1960, 73.7[26.7 | 88.7111.3|25,440(22,160[47,600 - - 12,190
Carnation ....[1,431,000( 61 0 1.379 - 1.1240({1°1240{100 - 100 - - - 24,300 2.109 - [2.287
Bobolink 1,431,000[ 45 7 1.427 - 1.024001.202 | 83.7(16.3 | 93.5| 6.5[26,960(|12,840/39,800 | 2.229 - RIS
Plover.. ... |1,431,000| 54 19 1.465 - 10124011.266 | 73.7]26.3 | 88.8{11.2]26,890(23,510{50,400 - ~ .253
Nuthotch ......[1,510,500( 45 7 1.466 - 1.1860[1,268 | 83.7116.3 | 93.5| 6.5(28,415{13,115/41,600 - - 2.276
Parrot ..........|1,510,500| 54 19 1.506 - 1.1860V.336 | 73.7/26.3 | 88.8[11.2{28,400|24,800{53,200 - - 2.316
Coreopsis ....[1,590,000( 61 0 1.454 1,035 11.2490(1.2490]/100 - 100 - - - 27,0001 2.184 - 2.242
Dogwood ...... 1,590,000 91 0 1.454 - 1.249011.2490|100 - 100 - - - 28,100 - - R.242
Lopwing ......[1,590,000] 45 7 1.502 - 1.2490(1.335 | 83.7|16.3 | 93.6] 6.4/30,013/13,787{43,800 | 2.374 - 2,312
Faleon ... 1,590,000] 54 19 1.545 — 1.2490(1.407 | 73.7;26.3 | 88.8[11.2]29,885]26,115(56,000] 2.417 - 2,377
Chukar.......... 1,780,000 84 19 1.602 - 1.398 1.512 | 81.3}18.7 | 92.5| 7.5(34,220(19,380(53,600 - - 2.472
Bluebird ......|2,156,000] 84 19 1.762 - 1.693 {1.828 | 81.2{18.8 | 92.6} 7.4 |40,66522,735/63,400 - - 2.462
Kiwi............ 2,167,000| 72 7 1.737 - 1.702 11,776 | 89.2110.8 | 95.8| 4.2 (40,850{12,150/53,000 - - 2.437

Grouse (D .... 80,000; 8 1 1367 - .0628| .0847| 50.449.6 | 74.1]15.9| 1,660] 3,540 5,200| .659 - -
Petrel (D...... 101,800] 12 7 461 - .0800f .1266| 37.8(62.2 | 63.1[36.9| 2,145| 7,715| 9,860 .795 - .861
Minoreca (D ..| 110,800} 12 7 .481 - .0870| .1378) 37.8(62.2 | 63.136.9! 2,355 8,375{10,730| .815 - .893
Leghorn (.| 134,600] 12 7 .530 - .1057) .1674| 37.8{62.2 | 63.1136.9| 2,735(10,185{12,920 | .864 - .990
Guinea @....| 159,000[ 12 A 576 - L1249 L1977 37.8(62.2 | 63.1(36.9 3,190{12,010[15,200 .940 - 1.078
Dotterel D..] 176,900[412 7 .607 - .1389( .2200{ 37.8{62.2 | 63.1|36.9| 3,425[12,975(16,440] .97 - 1.123
Dorking D ..| 190,800( 12 7 .631 - .1499f .2373( 37.8162.2 | 63.1{36.9| 3,745(13,985(17,730| .995 - 1.177
Cochin @©....| 211,300{y12 7 .664 - .1660{ .2628] 37.862.2 | 63.1]36.9| 4,150(15,490{19,640 | 1.028 - 1.241
Brahma @)....| 203,200{ 16 19 714 - .1596f .3020( 28.3|71.7 | 52.8(47.2| 3,990(23,510(27,500} 1.122 - 1.324

(® These conductors have a high ratio of mechanical strength to current-carrying capacity. They are used largely for overhead ground
wires and for specialpconstruction such as river crossing spans. Generally speaking they are of interest for any application where
mechanicalfrequirements are of primary importance.

* AluminumYand\steel ultimate strength are within 1% of values calculated in accorgance with A.S.T.M. Standard Specifi-
cation B-232-60T.
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Table 34

ACSR — PHYSICAL CHARACTERISTICS

ACSR Ultimate strength, pgunds
Stranding, . -
Cross section number and diimeter D!ameter, Zinc coated core
of strands, inches inches
Code Aluminum Total
word S:vae"igi:d Class B Clasg C
Cir mils Square Square . Complete| Steel P coating | coating
or AWG inches inches Aluminum Steel conductor| core coating

Turkey 6 0.0206 0.0240 6 x0.0661 1x0.0661 | 0.198 0.0661 1,170 1,150 1,170
Swan 4 0.0328 0.0383 6 x0.0834 1x0.0834 | 0.250 0.0834 1,830 1,800 1,830
Swanate 4 0.0328 0.0411 7 x0.0772 1x0.1029 | 0.257 0.1029 2,290 2,205 2,245
Sparrow 2 0.0521 0.0608 6x0.1052 1x0.1052 | 0316 0.1052 2:790 2,705 2,745
Sparate 2 0.0521 0.0653 7 x0.0974 1x0.1299 0.325 0.129¢9 3,525 3,255 3,385
Robin 1 0.0657 0.0767 6x0.1182 1x0.1182 0.355 0.1182 3,480 3,370 3,430
Raven 1/0 0.0829 0.0967 6x0.1327 1x0.1327 | 0.398 0.1327 4/280 4,000 4,140
Quail 2/0 0.1045 0.1219 6 x0.1490 1x0.1490 | 0.447 041490 5,345 4,820 4,910
Pigeon 3/0 0.1318 0.1538 6x0.1672 1x0.1672 | 0.502 0.1672 6,675 6,020 6,135
Penguin 4/0 0.1662 0.1939 6x0.1878 1x0.1878 | 0.563 01878 8,420 7,590 7,730
Woxwing 266800 0.2095 0.2211 18x0.1217 1x01217 | 0.609 00217 6,840 6,600 6,720
Owl 266800 0.2095 0.2367 6x0.2109 7x0.0703 0.633 8.2169 9,645 9,410 9,645
Partridge 266800 0.2095 0.2436 26x0.1013 7x0.0788 | 0.642 002364 | 11,250 11,070 1,250
Ostrich 300000 0.2356 0.2740 26x0.1074 | 7x0.0835,] 0.680 0.2505 | 12,650 12,460 12,650
Merlin 336400 0.2642 0.2789 18 x0.1367 1x 041367 |90.684 0.1367 8,625 8,330 8,475
Linnet 336400 0.2642 0.3072 26 x0.1137 7x0.0884 | oz 0.2652 | 14,050 13,830 14,050
Oriole 336400 0.2642 0.3259 30 x0.1059 7 x 010590, 0.741 0.3177 | 17,040 16,430 16,740
Chickadee 397500 0.3122 0.3295 18 x 0.1486 1x0.1486 | 0.743 0.1486 | 10,040 9,520 9,605
Brant 397500 0.3122 0.3525 24 x0.1287 7x0.0858)| 0.772 0.2574 | 14,690 14,480 14,690
Ibis 397500 0.3122 0.3630 26x0.1236 |/ 7x0.0961 | 0.783 0.2883 | 16,190 15,680 15,930
Lark 397500 0.3122 0.3850 30x 0.1151 7%0.1151 | 0.806 0.3453 | 19,980 19,240 19,600
Pelican 477000 0.3746 0.3954 18 x0.1628 1x0.1628 | 0.814 0,1628 | 11,870 11,250 11,350
Flicker 477000 0.3746 0.423 24x00410 | 7x0.0940 | 0.846 0.2820 | 17,200 16,700 16,940
Hoawk 477000 0.3746 0.4356 26%,0.1354 | 7x0.1053 | 0.858 0.3162 | 19,430 18,820 19,130
Hen 477000 0.3746 0.4620 30 x 0N 261 7x0.1261 | 0.883 0.3783 | 23,300 21,600 22,500
Osprey 556500 0.4371 0.4614 18 x0N.758 1x0.1758 | 0.879 0.1758 | 13,850 13,120 13,240
Parakeet 556500 0.4371 0.4938 24/x0.1523 7x0.1015 | 0.914 0.3045 | 19,850 19,280 19,560
Dove 556500 0.4371 0.5083 26 x 041463 7x0.1138 | 0.927 0.3414 | 22,400 21,700 22,100
Eagle 556500 0.4371 0.5391 30x0.1362 7x0.1362 0.953 0.4086 27,200 25,200 26,200
Peacock 605000 0.4752 0.5368 24'x 0.1588 7x0.1059 0.953 0.318 21,500 20,950 21,250
Squab 605000 0.4752 066526 26x0.1525 7x0.1186 0.966 0.356 24,100 23,400 23,800
Teal 605000 0.4752 0.5835 30x0.1420 | 19x0.0852 0.994 0.426 30,000 29,500 30,000
Swift 636000 0.4995 0.5134 36x0.1329 1x0.1329 0.930 0.1329 13,450 13,180 13,320
Kingbird 636000 0.4995 05272 18x0.1880 | 1x0.1880 | 0.940 0.1880 | 15,839 15,000 15,140
Rook 636000 0.4995 0.5643 24x0.1628 | 7x0.1085 | 0.977 0.326 22,600 22,000 22,400
Grosbedk 636000 0.4995 0.5809 26x0.1564 | 7x0.1216 | 0.990 0.365 25,000 23,400 24,200
Egret 636000 0.4995 0.6134 30x0.1456 | 19x0.0874 | 1.019 0.437 31,500 | 31,000 31,500
.......... 653900 0.5136 0.5321 18x 0.1906 3x0.0885 0.953 0.1906 14,850 14,750 14,850
Flamingo 666600 0.5235 0.5914 24x0.1667 7x0.1111 1.000 0.333 23,700 23,100 23,400
Gannet 666600 05235 .6087 26x0.1601 7xC.1245 1.014 0.373 26,200 24,500 25,350
Stilt 715500 0.5620 0.6348 24x0.1727 7x0.1151 1.036 0.345 25,500 24,800 25,100
Starling 715500 0.5620 0.6535 26x0.1659 7x0.1290 1.051 0.387 28,100 26,300 27,200
Redwing 715500 0.5620 0.6901 30x0.1544 | 19%x0.0926 | 1.081 0.463 34,600 | 33,300 34,000
Coot 795000 0.6244 0.6417 36x 0.1486 1x0.1486 1.040 0.1486 16,540 16,020 16,110
Tern 795000 0.6244 0.6676 45x0.1329 | 7x0.0886 | 1.063 0.266 22,900 | 22,700 22,900
Cuckoo 795000 0.6244 0.7053 24x0.1820 | 7x0.1213 | 1.092 0.364 27,900 | 26,300 27,100
Condor 795000 0.6244 0.7053 54x0.1213 7x0.1213 1.093 0.364 28,500 26,900 27,700
Draké 795000 0.6244 0.7261 26x0.1749 | 7x0.1360 | 1.108 0.408 31,200 29,200 30,200
Mallard 795000 0.6244 0.7668 30x0.1628 | 19x0.0977 1.140 0.489 38,400 37,000 37,700
Ruddy 900000 0.7069 0.7555 45x0.1414 7x0.0943 1.131 0.283 2%400 24,900 25,100
Canary 900000 0.7069 0.7985 54x0.1291 7x0.1291 1.162 0.387 32,300 30,500 31,400
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TECHNICAL DATA

Table 34-(Continued)

ACSR — PHYSICAL CHARACTERISTICS (Continved)

ACSR Stranding, o " Ultimate strength, pounds
Cross section number and diameter gan;"e T Zinc coated core
Cod of strands, inches 1nches
e Aluminum Total Standard

word o S S l weight ClassB | Class’C

Circular uare uare . omplete| Steel ? coating coating
mils inches inches Aluminum Steel conductor| core coating

Catbird 954000 0.7493 0.7701 36x0.1628 1x0.1628 1.140 0.1628 19,520 19,000 18,890
Rail 954000 0.7493 0.8011 45x0.1456 7 x0.0971 1.165 0.291 26,900 26,600 26,400
Cardinal 954000 0.7493 0.8464 54 x0.1329 7x0.1329 1.196 0.399 34,200 33,300 32,300
Tanager 10323500 0.8117 0.8342 36x 0.1694 1x0.1694 1.186 0.1694 21,100 20,600 20,500
Ortolan 1033500 0.8117 0.8678 45x0.1515 7x0.1010 1.213 0.303 28,900 28,600 28,300
Curlew 1033500 0.8117 0.9169 54x0.1384 7x0.1384 1.246 0.415 374100 36,100 35,000
Bluejay 1113000 0.8741 0.9346 45 x0.1573 7 x 0.1049 1.259 0.315 30,900 30,600 30,300
Finch 1113000 0.8741} 0.9849 54x0.1436 19x0.0862 1.293 0.431 40,200 40,200 40,100
Bunting 1192500 0.9366 1.001 45x 0.1628 7x0.1085 1.302 0.326 33,200 32,800 32,500
Grackle 1192500 0.9366 1.0552 54x0.1486 | 19x 0.0892 1.333 0.446 43,100 43,100 43,000
Bittern 1272000 0.9990 1.068 45x0.1681 7x0.1121 1.345 0.336 35,400 35,000 34,700
Pheasant 1272000 0.9990 1.1256 54x0.1535 19 x 0.0921 1.382 0.461 44,800 44,200 43,600
Dipper 1351500 1.062 1.135 45x0.1733 7x0.1155 1.385 0.345 37,600 37,200 36,800
Martin 1351500 1.062 1.1959 54x 0.1582 19x 0.0949 1424 0.475 47,600 47,000 46,300
Bobolink 1431000 1.124 1.202 45 x0.1783 7x0.1189 1.427 0.357 39,800 39,400 39,000
Plover 1431000 1.124 1.2663 54x0.1628 19 x 0.0977 1.465 0.489 50,400 49,800 49,000
Nuthatch 1510500 1.186 1.268 45x0.1832 [ 7x0.1220| 466 | 0366 | 41600 | 40,700 | 39,900
Parrot 1510500 1.186 13366 | 54x0.1672 | 19x0.1008 1506 | 0.502 | 53’200 | 52,500 | 51.800
Lapwing 1590000 1.249 1.335 45x0.1880 | 7x09253| 1.502 0.376 43,800 | 42,700 41,800
Falcon 1590000 1.249 1.4076 54x0.1716 | 19510.103C)] 1.545 0.515 56,000 | 55,300 54,500
Chukar 1780000 1.398 1.512 84x0.1456 | 19x0.0874 | 1.602 0.437 53,600 53,600 53,100
Bluebird 2156000 1.693 1.828 84x 04602 | 19x0.0961 1.762 0.481 63,400 62,700 62,000
Kiwi 2167000 1.702 1.776 72%0.1735 7x0.1157 1.737 0.347 50,900 50,500 50,200

Table 35

EXTRA HIGH STRENGTH ACSR CONDUCTORS - PHYSICAL CHARACTERISTICS

Aluminum Total Stranding Diameter Ultimate Strength, Pounds
Code . Number and Diameter Inches -
word Cnrc_ular Square Square of Strands. Inches Comp Steal Zinc Coated Core
mils inches inches Aluminum Steel cond. core A B C

Magpie 20900 0.0164 0.0383 3 x 0.0834 4x%0.0834 0.250 - 4,165 4,165 4,050
........ 27800 0.0218 0.0383 4x0.0834 3x0.0834 0.250 - 3,380 3,380 3,300
Shrike 33200 0.0261 0.0608 3x%0.1052 4x0.1052 0.316 - 6,410 6,240 6,065
........ 44300 0.0347 0.0608 4x0.1052 3x0.1052 0.316 - 5,200 5,075 4,940
Snipe 52800 0.0415 0.0967 3x0.1327 4x0.1327 0.398 - 9,890 9,330 8,780
,,,,,,,, 70400 010558 0.0967 4x0.1327 3x0.1327 0.398 - 8,020 7,600 7,190
Shoebill 57500 010451 0.1053 3x0.1384 4x0.1384 0.415 - 10,750 10,150 9,550
........ 76600 0.0601 0.1053 4x0.1384 3x0.1384 0.415 - 8,720 8,270 7,820
........ 72100 040566 0.1344 8x0.0949 |11x0.0949 0474 0.2847 | 14.360 13,980 13,580
Grouse 80000 0.0628 0.0847 8 x 0.1000 1x0.1670 0.367 0.1670 | 5,200 4,655 4,550
........ 84700 0.0665 0.1579 8x0.1029 [11x0.1029 0.514 0.3087 | 16,850 16,360 15,900
Petrel 101800 0.0800 0.1266 12x0.0921 7 x0.0921 0.461 0.2763 9,860 9,615 9,385
........ 107100 0.0841 0.1997 8x0.1157 |11x0.1157 0.578 0.3471 |} 21,220 20,640 20,060
Minorea 110800 0.0870 0.1378 12x 0.0961 7 x0.0961 0.481 0.2883 | 10,730 10,480 10,220
Leghomn 134600 0.1057 0.1674 12x0.1059 7x0.1059 0.530 0.3177 | 12,920 12,620 12,310
........ 135000 0.1060 0.2517 8x0.1299 |11x0.1299 | 0.649 0.3897 | 25,960 24,500 23,050
Guinde 159000 0.1249 0.1977 12x0.115% 7x0.1151 0.576 0.3453 | 15,200 14,850 14,880
Dottere! 176900 0.1389° 0.2199 12x0.1214 7x0.1214 0.607 0.3642 [ 16,400 15,640 14,830
Dorking 190800 0.1499 0.2373 12x0.126) 7x0.1261 0.631 0.3783 |17,730 16,860 16,000
Brohma 203200 0.1596 0.3020 16x0.1127 | 19x0.0977 0.714 0.4885 | 27,500 26,800 26,100
Cochin 211300 0.1660 0.2628 12x0.1327 7x0.1327 0.664 0.3981 | 19,640 18,700 17,700
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Table 36

CHARACTERISTICS OF ALUMINUM CABLE STEEL REINFORCED
(ACSR/AW — Equal Diameter)

Total Cross Section Stranding
Alominum Aluminum Total number & dia. of Diameter — Inches
Areo Wires wires — inches Complete Alumoweld
Cir. Mils Sq. In. Sq. In. Aluminum Alumoweld Cable Coré
27,340 0.02059 0.02402 6 x 0.0661 1 x 0.0661 0.198 0,0661
34,480 0.02601 0.03035 6 x 0.0743 1 x 0.0743 0.223 0.0743
43,480 0.03278 0.03824 6 x 0.0834 1 x 0.0834 0.250 0.0834
44,390 0.03277 0.04108 7 % 0.0772 1 x 0.1029 0.257 0.103
54,820 0.04137 0.04827 6 x 0.0937 1 x 0.0937 0.281 0.0937
69,140 0.05215 0.06084 6 x 0.1052 1 x 0.1052 0.306 0.105
70,590 0.05216 0.06541 7 x 0.0974 1 x0.1299 0.325 0.130
87,180 0.06584 0.07681 6 x0,1182 1x0.1182 0.355 0.118
109,900 0.08298 0.09681 6 x 0.1327 1 x 04327 0.398 0.133
138,700 0.1046 0.1221 6 x 0.1490 Ix 01490 0.447 0.149
174,800 0.1317 0.1537 6 x 0.1672 1 x10.1672 0.502 0.167
220,400 0.1662 0.1939 6 x0.1878 150021878 0.563 0.188
270,500 0.2094 0.2210 18 x 0.1217 1 0.1217 0.609 0.122
275,400 0.2096 0.2368 6 x 0.2109 Zpx 0.0703 0.633 0.211
277,700 0.2095 0.2437 26 x 0.1013 7 x 0.0788 0.642 0.236
312,200 0.2355 0.2739 26.x 01074 7 % 0.0835 0.680 0.251
341,100 0.2642 0.2789 18 x 0.1367 1 x 0.1367 0.684 0.137
350,100 0.2645 0.3075 2640.1138 7 x 0.0885 0.721 0.266
356,000 0.2642 0.3259 30:x 0.1059 7 x 0.1059 0.7 0.318
403,000 0.2122 0.3295 18 x 0.1486 1 x0.1486 0.743 0.149
413,700 0.3120 0.3627 26 x 0.1236 7 x 0.0961 0.783 0.288
420,700 0.3121 0.3850 30 x 0.1151 7 x 0.1151 0.806 0.345
483,600 0.3747 0.3955 18 x 0.1628 1 x0.1628 0.814 0.163
492,500 0.3747 0:4233 24 x 0.1410 7 x 0.0940 0.846 0.282
496,400 0.3749 0.4360 26 x 0.1355 7 x 0.1054 0.858 0.316
504,800 0.3747 0.4621 30 x 0.1261 7 x 0.1261 0.883 0.378
564,200 0.4369 0.4612 18 x 0.1758 1 x0.1758 0.879 0.176
574,500 0.4372 0.4939 24 x 0.1523 7 x0.1015 0.914 0.305
579,200 0.4371 0.5083 26 x 0.1463 7 x0.1138 0.927 0.341
589,000 0.4371 0.5391 30 x 0.1362 7 x 0.1362 0.953 0.409
624,600 0.4753 0.5370 24 x 0.1588 7 x 0.1059 0.953 0.318
629,600 0.4749 0.5522 26 x 0.1525 7 x0.1186 0.966 0.356
639,500 0.4751 0.5834 30 x 0.1420 19 x 0.0852 0.994 0.426
656,600 0.4996 0.5643 24 x 0.1628 7 x 0.1085 0.977 0.326
661,900 0.4995 0.5808 26 x 0.1564 7 x0.1216 0.990 0.365

COPPERWELD STEEL CO.
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TECHNICAL DATA

CHARACTERISTICS OF ALUMINUM CABLE STEEL REINFORCED

Table 36~(Continued)

(ACSR/AW — Equal Diameter)

OO

Total Cross Section Stronding
Aluminum Aluminum Total number & dia. of Diameter — Inches
Area Wires wires = inches Complete Alumoweld
Cir. Mils Sq. In. Sq. In Aluminum Alymoweld Cable Core
672,300 0.4995 0.6135 30 x 0.1456 19 x 0.0874 1.019 .437
688,200 0.5238 0.5917 24 x 0.1667 7x0111 1.00 0.333
738,700 0.5619 0.6347 54 x 0.1151 7 x0.115 1.0 0.345
744,600 0.5620 0.6535 26 x 0.1659 7 x 0.1290 1 0.387
756,200 0.5617 0.6897 30 x 0.1544 19 x 0.0926 1. 0.463
808,700 0.6242 0.6674 45 x 0.1329 7 x 0.0886 . 0.266
820,800 0.6251 0.7061 54 x 0.1214 7x0.1214 093 0.364
827,400 0.6247 0.7263 26 x 0.1749 7 x0.1 1.108 0.408
840,300 0.6245 0.7669 30 x 0.1628 19 x 0. 1.140 0.489
902,900 0.6873 0.7764 54 x 0.1273 2 1.146 0.382
929,200 0.7069 0.7985 54 x 0.1291 91 1.162 0.387
970,500 0.7492 0.8011 45 x 0.1456 097 1.165 0.291
984,900 0.749 0.8462 54 x 0.1329 & 1329 1.196 0.399
1,051,000 0.8123 0.8685 45 x 0.1516& 0.101 1.213 0.303
1,067,000 0.8124 0.9177 54 x 0.1 7 x 0.1384 1.246 0.415
1,132,000 0.8745 0.9350 45 x Q15 7 x 0.1049 1.259 0.315
1,148,000 0.8746 0.9854 .1436 19 x 0.0862 1.293 0.431
1,213,000 0.9367 1.001 450¢ 0.1628 7 x 0.1085 1.302 0.326
1,230,000 0.9365 1.055 486 19 x 0.0892 1.333 0.446
1,294,000 0.9987 1.068 .1681 7 x0.1121 1.345 0.336
1,312,000 0.9993 1. % 0.1535 19 x 0.0921 1.382 0.461
1,375,000 1.061 4 45 x 0.1733 7 x0.115] 1.386 0.347
1,394,000 1.061 1 54 x 0.1582 19 x 0.0949 1.424 0.475
1,456,000 1.124 2 45 x 0.1783 7 x0.1189 1.427 0.357
1,476,000 1.124 & 7 54 x 0.1628 19 x 0.0977 1.465 0.489
1,537,000 1.186 1.268 45 x 0.1832 7 x 0.1221 1.466 0.366
1,558,000 1.190 .340 54 x 0,1675 19 x 0.1004 1.506 0.502
1,617,000 1. 1.333 45 x 0.1878 x 0.1252 1.502 0.376
1,640,000 \ 1.407 54 x 0.1716 19 x 0.1030 1.545 0.515
1,816,000 1.513 84 x 0.1456 19 x 0.0874 1.602 0.437
86, 0.06283 0.08474 8 x 0.1000 1 x 0.1670 0.367 0.167
116,600 07994 0.1266 12 x 0.0921 7 x 0.0921 0.461 0.276
127,000 0.08704 0.1378 12 x 0.0961 7 x 0.0961 0.481 0.288
154,200 0.1057 0.1674 12 x 0.1059 7 x 0.1059 0.530 0.218
182,200  0.1249 0.1977 12 x 0.1151 7 x0.115] 0.576 0.345
700 0.1389 0.2199 12 x 0.1214 7 x0.1214 0.607 0.364
18,600 0.1499 0.2373 12 x 0.1261 7 x 0.1261 0.631 0.378
42,100 0.1660 0.2628 12 x 0.1327 7 x 0.1327 0.663 0.398
248,500 0.1596 0.3021 16 x 0.1127 19 x 0.0977 0.714 0.489

COPPERWELD STEEL CO.
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Table 37

ACSR COMPRESTO CONDUCTORS

Size Stranding N%’:ﬁ:" Strength Pounds D-C Resistance at 20°_C.
Alum. Steel Diameter-In. eaking : 61% Conductivity | 62% Conductiyity
6 6 1 x0.0661 0.182 1170 36.1 0.6573 0.6470
4 6 1 x0.0834 0.229 1830 57.4 0.4134 0.4068
4 7 1 x0.1029 0.236 2288 67.1 0.4134 0.4068
3 6 1 x 0.0937 0.258 2250 724 0.3279 0.3227
2 6 1x0.1052 0.290 2790 91.3 0.2600 0.2558
2 7 1x0.1299 0.298 3525 106.7 0.2600 0.2558
1 6 1x0.1182 0.326 3480 115.2 0:2062 0.2029
1/0 6 1x0.1327 0.365 4280 145.2 0.1635 0.1608
2/0 6 1 x0.1490 0.410 5345 183.1 0.1297 0.1276
3/0 6 1x0.1672 0.461 6675 2309 04028 0.1012
4/0 6 1x0.1878 0.517 8420 291.1 0.08155 0.08024
266.8 18 1x0.1217 0.559 7100 289.7 0.06500 0.06395
300.0 18 1x0.1291 0.593 7990 326.0 0.05781 0.05687
336.4 18 1x0.1367 0.628 8950 365.3 0.05155 0.05072

OLIN CONDUCTORS METALS DIVISION
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Table 38

PHYSICAL AND ELECTRICAL CHARACTERISTICS OF ALUMOWELD WIRE AND STRAND

NOMINAL BREAKING WEIGHT REStS TANCE,
NS | owwerin | o |t | e | onmsper e g RSSO
Strand
37 No. 5Awg 1.27 142,800 2,802 14,800 04247 1,225,000 9619
37 No. 6 Awg 1.13 120,200 2,222 11,730 205356 971,300 .7629
37 No. 7Awg 1.01 100,700 1,762 9,305 06754 770,300 6050
37 No. BAwg 899 84,200 1,398 71379 108516 610,900 4798
37 No. 9Awg 801 66,770 1.108 5,852 1074 484,400 3805
37 No. 10 Awg 213 52,950 879.0 4,641 1354 384,200 3017
19 No. SAwg 910 73,350 1,430 7,852 08224 628,900 4940
19 No. 6 Awg 810 61,700 1,134 5,990 1037 498,800 397
19No. 7 Awg 721 51,730 899.5 4,750 1308 395,500 3107
19 No. 8 Awg 642 43,240 713.5 3,767 1649 313,700 2464
19No. 9Awg 572 34,290 5658 2987 2079 248.800 1954
19 No. 10 Awg 509 27,190 4487 2,369 2622 197,300 1549
7No. SAwg 546 27.030 5249 2,772 2264 231,700 1820
7No. 6 Awg 486 22,730 4163 2,198 .2803 183,800 1443
7No. 7Awg 433 19,060 3300 1.743 3535 145,700 1145
7No. 8Awg 388 15,930 2618 1,382 4458 115,600 09077
7No, 9Awg 343 12,630 207.6 1.096 5621 91,650 067198
7No.10 Awg 306 10,020 164.7 869.4 .7088 72,680 05708
7 No. 1l Awg 272 7,945 130.6 689.4 8938 §7,640 04527
7No. 12 Awg 242 6,301 103.6 546.8 1.127 45,710 03590
3No. SAwg 392 12.230 224.5 1,186.0 5177 99,310 07800
3No. 6Awg 349 10,280 178.1 940.2 6528 78,750 06185
3INo. 7Awg 30 8,621 141.2 7456 8232 62,450 04905
3 No. BAwg 277 7,206 1120 5913 1.038 49,530 03890
3No. 9Awg 247 5715 88.81 468.9 1.309 39,280 03088
3INo. 10 Awg 220 4,532 7043 3718 1.651 31,150 02446
Solid Wire
4 Awg 2043 5.081 93.63 494.3 1.222 41.740 03278
SAwg 1819 4,290 7425 392.0 1.541 33,100 02600
6 Awg .1620 3,608 5888 3109 1.943 26,250 02062
7Awg 1443 3,025 46.69 246.6 2.450 20,820 01635
8 Awg 1288 2529 37.03 195.6 3.089 16,510 01297
9Awg 1144 2,008 29.37 155.1 3.89 13.090 01028
10 Awg 1019 1,590 23.29 1230 4912 10,380 008155
11 Awg 09074 1,261 18.47 97.52 6.194 8,234 006467
12Awg 08081 1.000 14.65 7733 7.811 6.530 005129

Modules of Elasticity: Strend, 23,000,000; Solid Wire, 23.500,000. Coefhci

of Lineer E

ion: .000,007,2 per degree Fahrenheit.
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Table 39

PHYSICAL PROPERTIES OF GALVANIZED STEEL GUY WIRE

MINIMUM BREAKING STRENGTH OF STRAND, LBS.
Nominal Nominal
Number Dismeter Diameter Approximate
of Wires of the of Coated Weight of Extra
in Strand Strand Wires in Strand Commen Siemens- High High Utilities
Inches Stand per 1000 Ft. Grade Martin Strength Strength Grade
Inches (Lbs.) Grade Grade Grade *
3 Vs 0.120 116.7 1,821 2,979 4,629 6,600 3,150
3 5/4 0.120 1167 | ... 1 oo | oo | A 4,500
3 és 0.145 170.6 2,443 4,007 6,214 8,914 6,500
3 3B 0.165 220.3 3,171 5,186 8,057 11,528 8,500
7 51/8 0.041 31.8 540 910 1,330 1,830 | ........
7 (2 0.052 51.3 870 1,470 2,140 2940 | ........
7 je 0.062 72.9 1,150 1,900 2,850 3990 | ...
7 /s 0.065 803 |  ...... | ... e T 2,400**
7 /%12 0.072 98.3 1,540 2,560 3,850 5,400 | ........
7 91/4 0.080 121 1,900 3,150 4,750 6,650 | ........
7 2 0.093 164 2,570 4,250 6,400 8,950 4,600**
7 A6 0.104 205 3,200 54350 8,000 11,200 | ...
7 ?15 0.109 995 | ... o s b 6,000**
7 /3 0.120 273 4,250 6,950 10,800 15,400 11,500**
7 he 0.145 399 5,700 9350 14,500 20,800 18,000**
7 Vo 0.165 517 7,400 12,100 18,800 26,900 25,000**
7 %6 0.188 671 9,600 15700 24,500 35000 | ........
7 /8 0.207 813 11,600 19,100 29,600 42,400 | ........
19 ;/ 0.100 504 7,620 12,700 19,100 26,700 | ........
19 5/1'2(5 0.113 637 9,640 16,100 24,100 33,700 | ... ...
19 { 0.125 796 114000, 18,100 28,100 40,200 ( ........
19 /f 0.150 1,155 16000 26,200 40,800 58,300 | ........
19 s 0.177 1,581 21,900 35,900 55,800 79,700 | ........
19 1 0.200 2,073 28,700 47,000 73,200 104,500 | ........
37 1 0.143 2,057 28,300 46,200 71,900 102,700 | ...,
37 1 0.161 2,691 36,000 58,900 91,600 130,800 | ........
37 14 0.179 3,248 44,600 73,000 113,600 162,200 | ........
*The Utilities Grade is used principally by communication add power and light industries.
**Also called Specification Grade. Can be furnished fo conform to Western Union and A. T. & T. specifications.
Table 40
PHYSICAL PROPERTIES OF STRAIGHT ARMOR RODS
For Stranded Aluminum Conductor
Stranded Afmor rods Armor rods
Aluminum Norpi}x;al Maximum Nomi}:lal
t, . . i ight,
Number | @Dimensions in inches ;ff,ids Number| Dimensions in inches g;t::ec: ;'g:,gnds
Size Strands of (Per of supports,| (Per
cm or rods set) rods inches set)
AWG (Rer d 1 over-all (Per d 1 over-all
Al get) dia. (® set) dia.@®
2 7 10 0.120 45 0.532 0.51 10 0.120 57 0.532 12 0.5
1/0 7 10 0.160 50 0.688 0.98 10 0.160 66 0.688 16 1.3
2/0 7 10 0.178 55 0.770 1.3 10 0.178 71 0.770 16 1.7
3/0 7 12 0.155 60 0.774 1.3 12 0.155 76 0.774 16 1.7
4/0 7 12 0.174 65 0.870 1.8 12 0.174 81 0.870 16 2.3
266,800 7 12 0.195 65 1.038 2.4 12 0.195 81 0.976 16 3.0
336400 19 14 0.186 70 1.028 2.7 14 0.186 86 1.038 16 3.2
397,500 19 16 0.166 70 1.056 2.4 16 0.166 86 1.056 16 3.0
477,000 19 16 0.186 70 1.165 3.0 16 0.186 86 1.165 16 3.7

ROMECABLE DIVISION OF ALCOA
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Table 41

PHYSICAL PROPERTIES OF TAPERED ARMOR RODS

i
For A.C.S.R. =4 ‘-—T———'E
-
ACSR Armor rods ACSR Armor rods
Strand- Di ions in inches Nominal Strand- Diniensions in inches Nominal|
i No. weight, i No. weight,
. ng 3% ing
Size of D |, pounds Size of D ¥ | pounds
cm or rods 4 over-all | Length | " (per cm or rods | 1y df | over.all | [n8th | (Per
AWG (Per L L ! dia. at | 9% | get) AWG (Per dia. at | 809€I- | gep)
Al | S. set) or.® bled Al | S. | set) er. . ® bled
(approx.) ' (approx.)
2/0 6| 1| 10 | 42% |30 0.194 | 0.835 20 1.1 {/1,113,000( 46 | 7| 12 | 142 69 0.416 | 2.081 47 14
3/0 6| 1| 10 | «a1% |28 0.218 | 0.938 19 1.3 |1,113,000| 64 [ 19 | 12 | 113 (88 c.428 | 2.149 48 15
4/0 6| 1! 10 | 42% | 27 0.244 | 1.051 20 1.8 ||1,192,600{ 45 | 7| 12 [“13 58 0.428 | 2.158 48 15
2/0 8| 1| 10 | 58% | 46 0.194 | 0.835 28 1.7 11,192,600 | 54 | 19 | 1250 1120 ! 56 0.441 | 2220 47 15
3/0 86| 1| 10 5734 | 44 0.218 | 0.938 27 2.1 |(1,272.000] 45 | 71| 12 4 112 56 0.441 | 2.227 47 15
4/0 8| 1| 10 | 57% | 42 0.244 | 1.061 27 2.7 [11,272,000 64 {019 | 12/ | 118 | &5 0.454 | 2.290 47 18
266,8001 18 | 1| 10 45 283 | 0258 | 1.126 21 1.9 11,351,500 | 46 [\ 140\ 11 62 0.383 | 2.162 48 14
268,800( 6| 7! 10 | 66 |31 0.273 | 1.179 27 2.7 11,351,500 | 64 | 18 (14 | 111 62 0.383 | 2.190 48 14
2668,800( 26! 7 | 10 68 31 0.273 | 1.188 27 2.7 11,431,000 V6,0 7\ 14 | 111 61 0.384 | 2.215 47 16
300,000 26 | 7| 10 | 45} | 27 0.289 | 1.258 21 2.7 |11,431,000|064 | T9p 024 | 111 | 61 0.394 | 2.253 47 15
336400( 18 ( 11 10 | 453 | 27 0.289 | 1.262 21 2.7 (11,610,500, 450, 7 [ 14 | 112 | 60 0.406 | 2.276 48 15
836,400) 26 | 7| 10 | 713 | 3134 | 0.314 | 1.349 31 40 (11,610,500 54 |19, 14 | 112 | 60 0.4056 | 2.318 48 15
336,400 30 | 7| 10 | 7134 | 313 | 0314 | 1.369 31 4.0 11,690,000 4500’7 | 14 | 112 | 60 0.405 | 2312 48 15
397,500 18 | 1| 10 [ 713 313 | 0314 | 1371 3 40 (11,590,000 54 |19 | 14 | 112 | 69 0418 | 2.377 47 16
397,500( 28 | 7| 10 73 31 0332 | 1.447 30 4.4 101,800, 12 | 7| 10 423 | 29% | 0.200 | 0.861 20 1.1
897500130 | 7| 10 | 7 |31 0.342 | 1.490 3 4.8 110,800 {22 | 7| 10 | 423 | 20% | 0.206 | 0.893 20 1.2
477,000/ 18 | 1| 10 | 78 |31 0352 | 1.518 31 5.1 134,600 12| 7| 10 | 41% | 27 0.230 | 0.990 19 14
477,000 24 | 7| 10 | 8 | 39 0.362 | 1.570 35 6.3 169,000 12 | 7| 10 | 43 |27 0.251 | 1.078 20 2.7
477,000/ 26 [ 7| 10 | 8 |38 0.372 | 1.602 35 8.6 176900 12 | 7| 10 | 46 | 28% ( 0.258 | 1.123 21 2.9
477,000 30 | 7| 10 | 88 |37 0.383 | 1.649 35 70 190,800 12 | 7| 10 | 68 |31 0.273 | 1177 27 2.7
556,500/ 18 | 1| 10 | 86 | 88 0.372 | 1.828 35 6.6 203,200| 16 (19| 10 | 71 | 32 0.305 | 1.324 29 3.6
856,500 2¢ | 7| 10 | 88 |36 0.394 | 1.702 35 7.3 211,300 12 | 7| 10 | 46% | 27 0.269 | 1.241 21 2.7
856,5001 26 | 7| 10 [ 88 |38 0394 | 1716 35 7.8
566500{ 30 | 7( 10 | 90 | 47 0.406 | 1.763 41 9.3
606,000 2¢ | 7| 10 | 98 |47 0.406 | 1.763 41 9.3
605,000( 26 | 7| 10 | 99 |46 0.416 | 1.798 41 9.7
606,000 30 | 19 | 10 | 100 | 45 0428 | 1.850 41 10
636000 24| 7| 10 | 99 | 48 0.418 | 1.809 a 9.7
638,000/ 26 | 7! 10 {100 | 45 0.428 | Q1.848 “a 10
836,000( 30 (19| 10 | 112 | 66 0.441 4 1'901 47 12
686,600/ 24 [ 7| 10 1100 | 45 0.428,| 1.858 4 10
715500/ 54 | 7] 10 112 |56 0.441 {),1.918 47 12
716,500| 28 | 7| 10 | 118 | 56 0454 | 1.959 47 13
715500 | 30 | 19 | 10 | 114 | 54 07486 |y2:013 48 14
796,000| 38| 1| 10 {112 |56 0.441 | 1.922 47 12
796,000 45 | 7| 10 [ 118 | 58 0.454) ) 1971 47 13
796000(84 | 7| 10 | 114 | 84 0.468 | 2.025 4 14
796000| 24 | 7| 10 | 114 |54 0.468 | 2,026 48 1«
79600026 | 7| 10 | 114 | 84 0.466 | 2.040 48 14
7950001 30 | 19 | 10 | 114, |61 0.494 | 2.128 47 16
874,500) 54 | 7} 100 114 |1 0.494 | 2.134 47 18
000|564 | 7| 40 | 114 | B 0.494 | 2.150 47 18
964,000) 45 ( 7 (€10 |A14 [s51 0.494 | 2.163 4 18
964,000| 64 | 7| 124111 461 0.3%4 | 1.984 47 12
1,083,500{ 45 | 7{ 12 [ 1120 | 0 0.405 | 2.028 48 13
1,083,500 84 | 7| 12 (112 |59 0.416 | 2.078 47 14

Choose suspension clomps or pin insulators with grooves
that will provide a snug fit. The grooves should prefera-
bly be not more than 15 per cent greater than dimension D.
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TECHNICAL DATA

Table 42

PHYSICAL PROPERTIES OF ARMOR RODS

For A.C.S.R.
SINGLE SUPPORT

1

=

-_8_?_-.___}_

L

DOUBLE SUPPORTS

ACSR Armor rods Armor rods
‘ - - - — Nominal Maximum | Nominal
) ‘ Stranding Number Dimensions in inches weight, | Number| Dimensions in inches | distance | weight,
Size , of pounds of between | pounds
cm or rods D (Per rods D[ |supports, (Per
AWG Al S. (Per d 1 over-all| set) (Per d 1 |Gver-allf inches set)
set) dia.® set) diay@®
6 6 1 8 0.118 35 0.434 0.30 8 0.118 | 47 0.434 12 0.34
5 6 1 8 0.135 35 0.493 0.40 8 0.135 | 47 0.493 12 0.52
4 6 1 8 0.149 40 0.548 0.55 8 0.149, 52 0.548 12 0.72
4 7 1 8 0.149 40 0.555 0.55 8 0.149 | 52 016556 12 0.72
3 6 1 10 0.120 45 0.521 0.51 10 0.120 [ 987 0.521 12 0.65
2 6 1 10 0.135 45 0.586 0.64 10 0.136y, 57 0.586 12 0.81
2 7 1 10 0.135 45 0.595 0.64 10 0.135 [“N67 0.695 12 0.81
1 6 1 10 0.149 50 0.653 0.87 10 0149 | 62 0.653 12 1.1
1/0 6 1 10 0.174 50 0.746 1.2 10 0.174 [V 66 0.746 16 1.6
2/0 6 1 12 0.149 55 0.745 1.2 12 0.14% 71 0.745 16 1.5
3/0 6 1 12 0.166 60 0.834 1.6 12 0.166| 76 0.834 16 2.0
4/0 6 1 12 0.186 65 0.939 2.2 12 ouss | 81 0.939 16 2.6
266,800 18 1 12 0.195 65 0.999 2.4 12 0.195 81 0.999 16 3.0
336,400 18 1 14 0.186 70 1.056 2.7 14 0.186 | 86 1.056 16 3.2
397,500 18 1 16 0.166 70 1.075 2.4 16 0.166 | 86 1.075 16 3.0
477,000 18 1 16 0.186 70 1.186 3.0 16 0.186 | 86 1.186 16 3.7
80,000 8 1 10 0.160 50 0.687 0.98
le 4 1
e 2 .
Table 43 ! " l
==—t—T—4f€ R e— — ]
~1
TAPERED ARMOR RODS FOR STRANDED ALUMINUM CONDUCTOR
Armor rods
Stranded
aluminum Dimensions in inches Nominal
No. weight,
of D 71 pounds
Size rodé over-all Length (Per
cm Strand- | (Per 1y 1, d, dia. at | assem- set)
or ing set) or : ™ bted
AWG : (approx.)
3/0 7 10 42% | 29% 0.200 0.864 20 1.1
4/0 7 10 413 | 274 0.224 0.970 19 1.4
266,800 | 7 or,19 10 43 27 0.251 1.095 20 1.7
336,400 19 10 45 27 0.281 1.228 26 2.7
397,500 19 10 71% | 31% 0.314 1.352 29 4.0
477,000 118 or(37 10 75 31 0.342 1.479 31 4.8
556,500, 19 0or 37 10 86 38 0.372 1.602 35 6.6
636,000 37 10 86 36 0.394 1.706 35 73
@15,500137 or 61 10 99 46 0.416 1.807 41 9.7
795.000 | 37 or 61 10 112 56 0.441 1.910 47 12
8744500 | 37 or 61 10 114 54 0.466 2.010 47 14
954,000 | 37 or 61 10 114 54 0.466 2.058 47 14
1,033,500 | 37 or 61 12 111 61 0.394 1.960 47 12
1,113,000 61 12 112 60 0.405 2.026 48 13
1,272,000 61 12 113 58 0.428 2.156 48 15
1,192,500 61 12 112 59 0.416 2.090 47 14
1,351,500 61 12 112 56 0.441 2.222 47 15
1,431,000 61 12 113 55 0.454 2.287 47 16
1,510,500 61 14 111 62 0.383 2.183 48 14
1,590,000 | 61 or 91 14 111 61 0.394 2.242 47 15
Rome Cable Division of Alcoa
Choose suspension clamps or pin insulators with grooves
that will provide a snug fit. The grooves should prefera-
Page 44 bly be not more than 15 per cent greater thon dimension D.
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TECHNICAL DATA

Table 47

ALUMINUM ALLOY PREFORMED ARMOR RODS

Conductor Reference
AWG or MCM Sizes

COMPRESTO
RANGE ACSR ALL ALUMINUM 8008 & AAAC, KR 2CSR AL ACOMINGM
.182- .193 v6, TW _ #6, 6/1
194- .207 6, 6/1 ¥4 Solid %6, 3-7W
.208- .219 — w4, /W
,220- .228 %5, 671 %5, 3-7W
.229- .243 #d, IW w4, 7/1-6/1
.244. ,259 w4, 6/1-7/1 4, IW #3, 6/1
.260- .273 w3, W %2, IW
274- .289 ¥, IW —
.290- .308 w2, IW %2,6/1-7/1 wl, IW
.309- .326 ¥2, 6/1-7/1 %2, TW ), 6/1
.327. .346 w1, IW 1/0, 7-19W
.347- .366 #l, 6/1 »1, W 1/0, 6/1
.367- .389 80M, 8/1 1/0, 7W 270, 7-19W
.390. .413 1/0, 6/1 - 1/0, 7W
.414- .436 270, 7W 2/0, 6/1 3/0, 7-19W
2/0, 6/1-7/1
A437- 463 101:8M, 12/7 ~ 240, 7™
.464- .490 110.8M, 1277 3/0, 7-19W 3/0, 6/1 4/0, 7-19W
.491- .521 370, 6/1 370, ™W
.522. .551 134.6M, 12/7 470, 7-19W 470, 671 250M, 19W
370, 6/1
.552. .585 159, 12/7 250M, 19-37W 440, TW 256.8M 300M, 19W
,586- .606 266.8M, 19W
266.8M, 18/1
-607- .630 176.9M, 12/7
266.8M, 6/7.26/7
.631. 655 190.8M' 12/7 266.8M, 19W
336.4M019W
.656- .679 211.3M, 12/7 350, 19W
300M, 26/7
-680- .703 336.4M, 18/1
.704- .740 336.4M, 26/7 397.5M, 19W 336.4M, 19W
336.4M, 3077
-741- .782 397.5M 18/1
783 .a1a | 39TOM 3077 47T, 19.37W 397.5M, 19W
.815. .845
ATIM, 2677
.846- .907 556.9M, 18/1 ssc.sm,:9-37w 477M, 19W
.908- .929 556.5M, 26/7 636M, 3TW____ 556.5M, 19W
.930- .976 605M, 2677 715.5M, 37-61W
.977-1.016 636M, 26/7. 636M, 37W
1.017-1.035 636M, 30/19 "795M, 37-61W
715.5M, 26/7
1.036-1.064 295M, 45/7
1.065-1.098 795M, 24/7-54/7 874.5M, 37-61W
795M, 26/7
1.099-1.139 00MI45,7 954M, 37-61W 795M, 37W
1.140-1.151 954M, 3671
900M, 5477
1.162-1.208 954M, 45/7.54/7 1033.5M, 37-61W
1033.5M, 36/1 _
1.209-1:269 1033.5M, 45/7-54/7 T113M, 61W 954M, 37W
. 0 1113M, 45/7 1192.5M, 61W 1033.5M, 61W
T113M, 54719
1.270%1:327 1192.5M, 45/7 1272M, 61W

PREFORMED LINE PRODUCTS COMPANY.
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Table 48

PHYSICAL PROPERTIES OF PREFORMED ALUMOWELD ARMOR D%

For Alumoweld Strand

DIAMETER RANGE *NOMINAL | RODS LENGTH ROD
STRAND PER INCHES DIAMETER
MIN. IN. MAX. IN. SIZE SET INCHES
.169 .178 3112 7 40''S .10
52''D
196 .207 311 7 40''S
52"'D
.218 225 3%10 8 40''S Green
52''D
.237 .249 1/4".7:12 9 .102 Yellow
6-M-349
.264 .277 9/32".7#11 9 114 Blue
8-M-3#8 "'D
.296 .314 5/16"-7#10 9 6 14 Block
10-M-3#7 D
.334 .352 11/32".7 0''S 114 Yellow
12.5-M- 62°D
.373 .392 3/8"'- 0 50''S 128 Oronge
16-M-3# 62"'D
.426 450 | 71 12 56''S 128 Green
Tu7 68''D
477 .5 2" 11 56''S .144 Blue
* 68"'D
.535 6" 12 60''S 162 Yellow
72"°D
.593 .6 5/8" 1 60'’'S .183 Black
T#4 72''D

trand Size indicates one of various cobles within each range to

mor Rods may be applied.
\ * Left Hand Lay Standard
Rod Size .102"" x 2 =.204""
TE: Ap

ed overall diameter computed os follows: Strand OD . . . ... ... .. =.174"
Total Applied OD ... ... =.378"

PREFORMED LINE PRODUCTS COMPANY
L 4
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TECHNICAL DATA

Table 49 O

PREFORMED GALYANIZED STEEL ARMOR RODS

For ACSR Conductor \%

RODS ROD
DIAMETER RANGE .NSIMZI:AL PER &szﬁgz DIAME TER cc 0
MIN. iIN. MAX. IN. SET INCHES
.244 .259 6/1 10 40''S .086 Ora
#d -~ 7/1 52''D
.309 .326 6/1 1 44"'S .10 d
#2 - 7/1 56''D

.347 .373 #1 - 6/1 12 48''S 0 Black
60''D

.390 .413 1/0 - 6/1 n 52''S Yellow
64''D

.437 .463 2/0 - 6/1 1N 54"'S 1138 Blue
66

.491 .521 3/0 - 6/1 12 56%'S .138 Orange
[

.552 .585 4/0 - 6/1 12 159 Red

For Golvaonized Steel Strand

.229 .243 1/4 - W 40" .086 Black

.244 .259 1/4 - 3W 40" .086 Yellow

.309 .326 3 44" .100 Black

5/16 ~

.347 .373 12 48" .100 Orange

414 12 52" 19 Green

.49 12 56" .138 Blve

*Nomine

PREFORMED WINE PRODUCTS COMPANY,
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TECHNICAL DATA

Table 52
ASA SCHEDULE 40 ALUMINUM PIPE CONDUCTORS
Physical Properties
DIAMETER MOMENT RADIUS
NOMINAL IN. WALL OF SECTION OF
PIPE SIZE THICKNESS AREA WT.FT. INERTIA | MODULUS | GYRATION
IN. OUTSIDE INSIDE IN. sQ. IN. \8. IN. N2 IN4
Yo 0.840 0.622 0.109 0.2503 0.294 0.0171 0.0407 0.2613
Y 1.050 0.824 0.113 0.3326 0.391 0.0370 0.0708 0.33837
1 1.315 1.049 0.133 0.4939 0.581 0.0873 0.1328 0.4205
1% 1.660 1.380 0.140 0.6685 0.786 0.1947 0.2346 0.5397
1% 1.900 1.610 0.145 0.7995 0.940 0.3099 03262 0.6226
2 2.375 2.067 0.154 1.0745 1.264 0.6657 0.5606 0.7871
2V 2.875 2.469 0.203 1.7041 2.004 1.530 1.064 0.9474
3 3.500 3.068 0.216 2.2285 2.621 3.017 1.724 1.164
3% 4.000 3.548 0.226 2.6795 3.151 4.788 2394 1.337
4 4.500 4.026 0.237 3.1740 3.733 7:232 3.214 1.510
5 5.563 5.047 0.258 4.2999 5.057 15.16 5.451 1.878
6 6.625 6.065 0.280 5.5814 6.564 2845 8.498 2.245
8 8.625 7.981 0.322 8.3956 9.878 72.51 16.813 2.938
Table 53
ASA SCHEDULE 40 ALUMINUM PIPENCONDUCTORS
Electrical Properties
6063—T6 ® 6061-T6 @
Xa
NOMINAL| INDUCTIVE oc AC :;7:;: T@ DC AC ::::::;
PIPE | REACTANCE | RESISTANCE | Ry/Rec | RESISTANCE o0 BRE AMP RESISTANCE | R,/Rg | RESISTANGE 60 CYCLE AMP
SIZE |1-FTSPACING | AT 20°C AT AT 70°C AT 20°C AT AT 70°C
IN. | OHMS/1000 FT | OMMS1000 FT| 70°C | MICROHMSFT | @@ ® ® | MICROHMSFT | 70°C |MICROHMSFT| @ ® ®
Vo 0.0790 61.41 1.00 72.15 310 365 405 81.44 1.00 92.23 270 320 | 355
Y 0.0736 46.21 1.00 54.30 390, 460 495 61.14 1.00 69.24 345 410 | 440
1 0.0682 31.12 1.00 36.57 520 620 650 41.21 1.00 46.68 460 550 575
1 0.0627 22.99 1.00 27.02 665 800 810 30.48 1.00 34.52 590 705 720
1 0.0595 19.22 1.00 22.59 770 930 925 25.45 1.00 28.82 680 825 | 820
2 0.0542 14.30 1.00 16.82 980 | 1210 | 1150 18.94 1.00 21.45 865 { 1050 | 1020
2% 0.0498 9.020 1.001 10.61 1340 | 1630 | 1550 11.95 1.00 13.53 1180 | 1440 | 1370
3 0.0452 6.896 1.002 81122 1640 | 2030 | 1890 9.138 1.00 10.35 1460 | 1800 | 1670
3 0.0421 5.735 1.003 6.759 1900 | 2360 | 2170 7.597 1.001 8.613 1690 | 2090 | 1920
4 0.0393 4.842 1.004 5713 2180 | 2710 | 2460 6.415 1.002 7.280 1940 | 2400 | 2180
5 0.0343 3.574 1.005 4.221 2780 | 3470 | 3080 4735 1.002 5.373 2470 { 3070 | 2730
6 0.0302 2.754 1.006 3.257 3500 —_ 3735 — —_— _ 3040 — | 3245
0] 6063-T6-53% IACS typicol. @ Conductors in still but unconfined air. Normal oxidized

@ 6061-T6-40% IACS typical:

® Rotings bosed én 30:C over 40-C ambient; conductors
horizontal; sufficient to eliminate

proximity effect.

*Nema CC1-1981

conductor

spacing

ALUMINUM COMPANY OF AMERICA

Page 52

® Conductors outdoors with a 2-ft/sec crosswind. Normal

surface, indoors (e=0.35).

® Conductors in still but unconfined air,

nonmetallic paint (e=0.90).

oxidized surface (e=0.50).

painted with flet




ASA SCHEDULE 80 ALUMINUM PIPE CONDUCTORS

Table 54

Physical Properties

DIAMETER MOMENT ’
NOMINAL IN. WALL OF SECTION
PIPE SIZE THICKNESS AREA WT/FT. INERTIA MODULUS
IN. OUTSIDE INSIDE IN. SQ. IN, LB. IN4
Y2 0.840 0.546 0.147 0.3200 0.376 0.0201
Ya 1.050 0.742 0.154 0.4335 0.510 0.0448 .
1 1.315 0.957 0.179 0.6388 0.751 0.1056 | 0.1
1Ve 1.660 1.278 0.191 0.8815 1.037 0.2418 .
12 1.900 1.500 0.200 1.0681 1.256 0.3912
2 2.375 1.939 0.218 1.4773 1.737 0.8679 .
22 2.875 2.323 0.276 2.2535 0.9241
3 3.500 2.900 0.300 3.0159 1.136
312 4.000 3.364 0.318 3.6784 1.307
4 4.500 3.826 0.337 4.4074 1.477
5 5.563 4.813 0.375 6.1120 1.839
6 6.625 5.761 0.432 8.4053 2.195
8 8.625 7.625 0.500 12.7627 2.878
Table 5
ASA SCHEDULE 80 ALU E CONDUCTORS
rties
6061-T6 @
X CURRENT
NOMINAL | INDUCTIVE oc DC AC RATINGS @
PIPE REACTANCE | RESISTANCE | Rac/Rgc RESISTANCE | Re/Rac | RESISTANCE 60 CYCLE AMP
SIZE | 1-FT SPACING AT 20°C AT AT 20°C AT AT 70°C
IN. OHMS/1000 FT | MICROHMSIFT | 70°C ® MICROHMS/FT 70°C MICROHMS/FT )] ® ®
Ve 0.0797 48.03 1.00 455 63.63 1.00 72.06 310 | 365 | 400
Ye 0.0742 35.46 1.00 565 46.91 1.00 53.13 395 | 465 | 500
1 0.0688 24.06 1.00 740 31.86 1.00 36.08 525 | 625 | 655
1Va 0.0632 17.44 930 23.11 1.00 26.17 675 | 815 | 825
1% 0.0599 14.39 1070 19.06 1.00 21.59 785 | 950 | 945
2 0.0546 10.41 1350 13.78 1.00 15.61 1020 | 1230 | 1200
2% 0.0502 6.819 1780 9.033 1.004 10.27 1360 | 1660 | 1580
3 0.0456 5.096 2190 6.751 1.005 7.683 1700 | 2090 | 1840
32 0.0424 4.179 2530 5.536 1.007 6.313 1980 | 2440 | 2240
4 0.0396 3.48 2880 4.620 1.01 5.284 2270 | 2820 | 2560
5 0.0346 51 3640 3.331 1.016 3.833 2920 | 3650 | 3230
‘6 0.0306 4490 — — — 3650 | — | 3900
“Nema CC1-1981
® 6063-T6 - 53% ypical, ® Conductors in still but unconfined air. Normal oxidized
@ 6061-T6 — 40% IACS typical. surface, indoors (e=0.35),
Ratings based on 30°C rise over 40°C ambient; conduc- ® Conductors in still but unconfined air, pointed with flat

tor spacing n‘ficient to eliminate proximity effect.

INUM COMPANY OF AMERICA

nonmetallic paint (e=0.90).
Conductors outdoors with a 2-ft./sec. crosswind. Normal
oxidized surfoce (e=0.50).
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TECHNICAL DATA

Table 56

ALUMINUM ROUND TUBE CONDUCTORS

Physical Properties

OIAMETER, IN. wALL AREA WT./FT, MogiNT SECTION RAg‘l'us
SUTSIOE NSIDE THICKNE SS Q. IN, Le. INERTIA MooRL U G YRATION
: IN.& A IN,
Q.D. 1.D.
6 5.376 0.312 5.584 6.567 22.65 7.547 2.014
6 5.250 0.375 6.627 7.793 26,33 8.774 1,993
[ 5.000 0.500 8.639 10.16 32.94 10.98 1.953
8 7.376 0.312 7.547 8.875 55.84 13.96 2.720
8 7.250 0.375 8.983 10.56 65.45 16,36 2.699
8 7.000 0.500 11.78 13.85 83.21 20.80 2.658
10 9.376 0.312 9.51 11.18 1n.7 22.34 3.427
10 9.250 0.375 11.34 13.34 131.5 26.30 3.046
10 9.000 0.500 14,92 17.55 168.8 33.76 3.363
12 11.250 0.375 13.70 16.11 231.6 38.60 4,112
12 11.000 0.500 18.06 21.24 299.2 49.86 4,070
12 10,750 0.825 22.33 26.27 362.3 60.39 4,028
Table 57
ALUMINUM ROUND TUBE CONDUCTORS
Electrical)Properties
waL X EcHia O - WO, 2EC-Te1 @ -
omrrrn [Tk | a2t i | mesierawce gc RATINGS @ oc Ac RATINGS @
Ese Rec/Rad | pusigzance | "INt B memsrance |Re/Rac | memsTance | TETINIS <
W S |yrroaeace | avaee AT 0 O axe wichomivrr, | mc | wchomeaer. [—aN8
i 16 1 & — 1@ e
6 0.312 0.0326 2 1.02 2,930 3450 | 4300 2.5%9 1.02 3.102 3350 | 4180
6 0.375 0.0328 2.014 1.04 2.517 3720 | 4640 2.156 1.03 2,640 3640 | 4520
6 0. 0.0313 1.545 L 2.061 4110} 5120 1.654 1.09 2143 4030 | 5030
8 0.312 0.0258 1.769 1.02 2,168 4520 | 5690 1.893 1.02 2.295 4390 | 5840
8 0.375 0.0260 1.486 1.04 1.887 4880 | 6150 1.9 1.03 1.947 4770 | 6000
8 0.500 0.0262 1.133 L.n .51 5420 | 6820 1.213 1.10 1.586 $290 | 6650
10 0.312 0.0206 1,404 1.02 1.720 5580 | 7070 1.502 1.02 1.821 $420 | 6870
10 0.375 0.0207 177 1.04 1471 6030 | 7640 1.260 1.03 1.50Q 5890 | 7460
10 0.500 0.0209 0.8948 L 1.193 6700 | 8490 0.9578 1.10 1.252 6540 | €280
12 0.373 0.0164 0.9745 1.04 1.218 7160 | 9120 1.043 1.03 a7 6990 | 8910
12 0.500 0.0166 0:7392 n 0.9858 7960 110100 0.7913 1.11 1.044 770 | 9%8s0
12 0.625 0.0167 0.5979 1.24 0.8907 8370 {10700 0.63%9 1.22 0.9279 8200 | 10400

© EC-H141 - 64% IACS minimum.
@ No. 2 EC-T61 = 57% IACS minimum.
@ Roatings bosed on 30°Cirise over 40°C ambient; conduc-

ductors horizontal;
eliminate proximity effect.

conductor

ALUMINUM COMPANY OF AMERICA,

Page 54

@ Conductors in still but unconfined air. Normal oxidized

spacing sufficient to

surface, indoors (e=0.35).

Conductors in still but unconfined air, painted with o
flat nonmetallic paint {e=0.90).




Table 58

ALUMINUM RECTANGUL AR BUS BAR \%

Current Ratings—Amperes © @

| Il

1 BAR 2 BARS ARS 4 BARS
nze oc AC - 60 CYCLE oc AC - 60 CYCLE AC - 60 CYCLE og AC -g0CY
NG. 2 EC- NO. 2 EC- NO. 2 €C- Two. 2 e NO. 2EC- NO. 2 EC- NO. 2 €G- o 2 £C]
IN. <O 1@ |9 T o T1® [0 re1 @ 161® |9 te1 @ (O] Ter @ |*°F] rer ®

Vax\ 310 205 310 305
1172 435 | 425 40| 420

ecQ
gzg
2 560 545 550 535 11080 14 1380 11360 1320 | 1690 1640 1570| 1530
3 790 765 775 750 1480 1920 1820 1760 2350 2260 2070 2010
4 1020 990 990 960 | 1850 2420 | 2210 2150 | 2990 2890 | 25301 2460
S 125 | 1210 1200 | 1170 | 2200 70 2570 2510 | 3560 | 3460 29%0| 2880
6 1470 | 1430 1400 | 1360 |2530 3420 | 3300 2830 | 4100 3980 3240
8 1900 1850 1780 1730 3140 4280 4140 3530 3440 5140 4990 4050 3940
I8x2 705 680 690 670 1330 1790 1720 1630 1590 220 2040 18601 1810
3 990 960 955 930 |1810 24501 2360 | 2120 2060 | 3020 210 240{ 2370
4 1270 1230 1200 170 2260 2980 2550 2480 3770 3640 2930| 2850
5 1550 | 1500 1440 | 1410 | 2670 3660 | 3540 | 2960 4340 3390f 3310
6 1820 | 1770 1680 | 1640 | 3080 4320 | 4090 | 3350 3260 | 5180 5000 3830( 3740
8 2350 | 2280 2130 | 2080 | 3800 5260 | 5100 | 4040 3950 | 6430 | 6230 | 4610] 4510
/2 x 3 1160 n20 1100 1080 2040 2870 2780 2320 2270 3510 3400 2650| 2590
]
[}
8

@ Ratings based on 30°C rise ov,
unconfined air; conductors h
sufficient to eliminote proxi
surface, indoors (e=0.35)

bient in still but (@ For multiple bar arrangements, the space between bars

; conductor spacing equal to the bar thickness.
ct; normol oxidized @ EC - 61% IACS minimum,
@ No. 2 EC.T61 ~ 57% IACS minimum.

ALUMINUM COMPANY A ICA
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TECHNICAL DATA

Table 59

ALUMINUM RECTANGULAR BUS BAR

Physical and Electrical Properties

v
Y

X

NO. 2 EC-T61

a
INDUCTIVE Be AC Be AC
MOMENT OF SECTION RADIUS OF
sze AREA WT./FT{ INERTIA MODUL US cvn'n'non RE':?:T"NCE sz'cs: Rg/Rye RAE:'CSET' RAE:::SET' Rac/Rge :E:(':s;'
N SQ- IN.| LB 'N. N9 N SPACING AT 20°C ::r AT 70°C AT 20°C A,T AT 70°C
OHMS/ mcronms | 70C luicronms | micronms | A2%°C MICROHMS
ey bry Sx-x| Syy | rex | tyy 1000 FT. /FT. /FT. AET. /FT.
V4 x1 0.250 | 0.29410.021]0.0013 0.042 | 0.010] 0.289 {0.072 0.0864 53.40 1.01 64.80 57.1§ 1.01 68.54
. 0.375| 0.441) 0.070]0.0020 [0.094 | 0.016| 0.434 (0,072 0.0787 35.60 1.01 43.20 38,11 1.01 45.72
2 0.500 [ 0.588] 0.1670.0026 [0.167 | 0.021 | 0.578 |0.072 0.0729 26.70 1.02 32.40 25.58 1.02 34.63
3 0.750 | 0.882] 0.563]0.0039 10.375 | 0.031] 0.867 |{0.072 0.0644 17.80 1.04 22.25 19.05 1.04 23.54
4 1.000 | 1.1764 1.33310.0052 {0.667 | 0.042| 1.156 {0.072 0.0583 13.35 1.06 17.00 14.29 1.06 18.00
5 1.250 | 1.470} 2.604 | 0.0065 | 1.042 | 0.052] 1.445(0.072 0.0534 10.68 1.09 13.93 11.43 1.08 14.67
[ 1.500 | 1.764| 4.500|0.0077 |1. 0.063] 1.734 (0.072 0.0492 8.900 1.1 11.86 9.527 1.10 12.45
8 2.000 | 2.352[10.670{0.0100 (2.667 | 0.083| 2.3120.072 0.0431 6.675 115 94246 7.145 1.14 9.676
3/8 x 2 0.750 | 0.882| 0.25010. 0.250 § 0.047 | 0.578 {0.108 0.0716 17.80 1.04 21.60 19.05 1.04 23.54
3 1.125] 1.323| 0.84410.0130 10.563 | 0.070] 0.867 |0.108 0.0636 11.87 1.08 15.32 12.70 1.07 16.15
4 1.500{ 1.764] 2.000]0.0180 ] 1.000 | 0.094 | 1.156 |0.108 0.0576 8.900 1.12 11.88 9.527 1.10 12.45
5 1.875] 2.205] 3.9060.0220 {1.563 | 0.117 | 1.445|0.108 0.0529 7.120 1.15 9.795 7.621 113 10.23
6 2.250| 2.646] 6.75010.0260 (2.250 | 0.141 | 1.734 |0.108 0.0491 5.933 1.18 8:362 6.351 1.16 8.752
8 3.000 | 3.528(16.0000.0350 |4.000 | 0.187 | 2.312 |0.108 0.0430 4.450 1.28 6.545 4.763 L2 6.846
/2x3 1.500 | 1.764] 1.125]0.0310 |0.750 | 0.125| 0.867 |0.145 0.0627 8.900 1.2 11.88 9.527 1.10 12.45
4 2.000{ 2.352| 2.667|0.0420 |1.333 1 0.167 | 1.156 |0.145 0.0570 6.675 1.17 9.319 7.145 115 9.761
5 2.500| 2.940| 5.20810.0520 2.083 | 0.208 | 1.445|0.145 0.0523 5.340 1.21 7.718 5.716 119 8.081
[] 3.000| 3.528] 9.000]0.0630 |3.000 | 0.250| 1.734 {0.145 0.0485 4.450 1.24 6.609 4.763 1.22 6.903
8 4.000] 4.704121.330{0.0830 }5.332 { 0.332] 2.312]0.145 0.0423 3.338 129 5.173 3.573 1.27 5.391
Table 60
ALUMINUM RECTANGULAR BUS BAR
Current Ratings—-Amperes ® 6
| —|
——3 | o—]
| —— | —/ —/3
—  I—— — —
1 BAR 2 BARS 3 BARS 4 BARS
sze _%c - AC - 80 cvzm_g_ o% AcC - soocxcss.ce oc AC - soé:v;::g o% — AC - s%cvc:
NS, NO. 3 E NS, 2 EC- NG. 2 EC- NO. 2 EC- WO. = NO. 2 € NG. 2 E
IN. €O ve1@ 5O trar@ [P Nrsi@mlfC®] ter@ [P T @ [5°O| tar @ (€9 rer@ |0 T @
Vix) 05 300 05 300 595 585 590 580 790 775 775 765 | 920 905 895 880
1.1/2 | 430 420 425 415 820 800 805 785 1080 1060 [1050 1020 1270 1240 1210 1180
2 550 535 545 530 1030 1010|1010 980 1380 1340 (1310 1280 |1620 1560 11500 1460
3 775 750 760 735 1430 1380 |1360 1310 1920 1850 (1760 1700 {2270 2180 | 2000 1940
4 990 955 960 930 1780 1720 11650 1600 2380 2300 (2120 2050 2840 2740|2400 2330
5 1200 1160 1150 1N20° {2060 2000 (1880 1830 2780 2670 |2400 2330 {3270 3160 |2680 2610
6 1360 1320 [ 1300 1270, 2280 2220 {2060 2010 | 3080 2970|2610 2540 |3550 3440 12870 2800
8 1670 1620 | 1560 15200, | 2720 2640 2380 2320 }3520 3410 12910 2840 {4030 3900 3160 3080
3/8 x 2 685 670 675 660 1270 1230|1200 n70 1780 1620 | 1530 1490 {1990 1920 11740 1700
3 960 93§ 930 905 1740 1680 |1590 1550 2320 2250 (2010 1960 | 2820 2730|2280 2220
4 1210 1190 1160 1130 2160 2080 (1910 1860 2900 2800 |2400 2340 3480 3360 |2700 2630
S 1440 1420 1370 1340 2500 2420 (2160 2110 3360 3250 |2710 2650 3980 3850 {3010 2940
[ 1670 1630 1560 1520 |2800 2710 2390 2330 3800 3680 |3010 2940 14430 4280 13280 3200
8 2040 2000 1860 1820 (3340 3240 |2760 2700 (4340 4210 13340 3270 [4980 4320 |3570 3490
V2x3 1120 1100 1070 1050 1920 1870|1690 1650 2640 2560 {2130 2080 3170 3070 {2390 2340
4 1410 1390 1330 1300 | 2360 2290 2000 1960 3270 3150 {2530 2470 13900 3800 (2820 2750
] 1680 1650 11550 1520 |2760 2680 12290 | 2240 (3760 3630 12850 2780 4520 4370 |3160 3090
[ 1930 1890 1750 1710 3140 3050 {2550 2490 |4220 4060 {3130 3050 |4980 4800 3410 3330
8 2350 2310 2090 2050 |3750 3640 2960 2900 {4950 4790 3560 3490 |5700 5510 (3800 3720

o Ratings bosed on 30°C rise over 40°C ambient in still but @ For multiple bar arrangements, the space between bars is
unconfined) air; conductors horizontal; conductor spacing

sufficient %0 eliminate )proximity effect;

surface, indoors {e=0.35).
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normal

oxidized 8

equal to the bar thickness.
EC-61% tACS minimum.
No. 2 EC-T61-57% IACS minimum.




Table 61

ALUMINUM SQUARE TUBE CONDUCTORS
Physical Properties

OUTSIDE 2x AND ¥ AXIS
SQUARE WwWALL

SI0E THICKNESS C:A'g‘j: PERIMETER AREA WT./FT. ma'g'i"* SECTION o
a ¢ ’ N Q. IN. Le. INERTIA MODUEUS | 5y maTiON
IN. IN. IN, IN,4 IN,3 IN.
3 1/4 3/8 11.36 2.643 3.108 3.272 2.181 1.113
3 3/8 /2 11.14 3.736 4,394 4.215 2.810 1,062
3 1/2 3/4 10.71 4,57 5,375 4.598 3.065 1.003
4 1/4 1/2 15.14 3.589 4,22) 8.215 4,108 1.513
4 3/8 1/2 15.14 5.236 6.158 11.30 5.652 1.469
4 1/2 3/4 14.M 6.571 7.728 13.06 6.532 1.410
5 1/4 3/4 18.71 4.482 5.2 16.26 6.503 1.905
5 3/8 3/4 18.71 6.575 7.732 22.76 9.105 1.861
S 1/2 3/4 18.71 8.5M 10.08 28.32 11.33 1.818
[ /4 3/4 22.71 5.482 6.447 29.36 9.786 2,314
6 3/8 3/4 2.1 8.075 9.496 41.59 13.86 2,269
6 1/2 3/4 22.7N 10.57 12,43 52.35 17.45 2,225

Table 62

ALUMINUM SQUARE TUBE'CONDUCTORS
Electrical\ Properties
. ECHIS @
”:;'." THicK. mou’é’rw: 3 R /:: z“’""\g CURRENT o Rec/Rde —
. NESS a'g:c;:rg:o n::;sx.:c: acRag lt:;s;:.:ct “RAJmas‘g’ nz:!rs:::c: e/ a:gr'smcl RA‘:'NGSO
N, . | onms/ro00 #r. | micronmseT. | 700 MICROHMS/FT. i ® | micrOMMS/FT.| T70°C | MiCROHMS/ T,
3 /4 0.0455 S.407 1.04 6.683 1880 2300 5.051 1.04 6,212 1930 2370
3 k% ) 0.0461 3.928 1.09 4,955 2170 2640 3.573 1.10 4.722 210 2710
3 /2 0.0469 3.126 1.18 4.384 2250 2760 29 1.19 4.176 2310 2820
4 1/4 0.0387 3.982 1.05 4.969 2450 020 3.720 1.05 4.692 2520 3110
4 k%) 0.0390 279 M} 3.600 2880 3550 2.550 1.12 k¥ <]} 50 360
4 /2 0.0396 2.175 m 27 3040 3760 2.032 .23 3.002 310 3380
5 1/4 0.0335 3.188 1.06 4.017 2980 3700 2979 1.06 3.794 060 3000
5 /8 0.0338 2,173 1.13 2.919 3490 4340 2.0 .14 2.782 3500 4440
5 172 0.0340 1.667 .24 2.457 38W 4730 1.558 1.26 2,357 3800 4820
é /4 0.0291 2.607 1.08 3.346 3540 4420 2.435 1.08 3.160 3640 4550
[] 38 0.0293 1.770 1.1 2.419 4170 5200 1.653 1.16 2.304 4260 3320
6 1/2 0.0296 1.352 1.28 2.056 4520 5640 1.263 1.30 1.972 4600 5750
No. EC-T61 —(57% minimum. @ Conductors in still but unconfined air. Normal oxidized
EC-H141 -~ 61% IACS minimum. surface, indoors (e=0.35).
® Rotings bosed,on 30°C rise over 40°C ombient; conduc- ® Conductors in still but unconfined air, painted with a flet

tors horizontal; condbctor spacing sufficient to eliminate nonmetallic paint (¢=0.90).

preximity effect.
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TECHNICAL DATA

"

Table 63 -
ALUMINUM CHANNEL CONDUCTORS T
e lE e
Physical Properties =
x| —
SINGLE CHANNEL '
Dis-

MOMENT OF SECTION TANCE INNE R
cHan- | WES | FLaneE | sec- INERTIA MODULUS 2:2?::8: TO FLAT
NEL NESS WIDTH TION WT/FT N, 4 N3 IN. NED- SUR-
SIZE t AREA L8 TRAL FACE
IN. IN. IN. $Q iN. AXtS c

| Jog Iy.y Sex Sy Txex Ty :f IN.
3 0.170 1.410 1.21 1.42 1.66| 0.20 1.10 0.20 1.17 0,40 0.44 1.3/4
3 0.258 1.498 1.47 1.73 1.85} 0.25 1.24 0.23 1.12 0.43) 0.44 1-3/4
3 0.356 1.596 1.76 2707 2.07) 0.3% 1.38 0.27 1.08 0.42 0.46 1-3/4
4 0.180 1.580 1.57 1.85 3.83] 0.32 1.92 0.28 1.56 0:45 0.46 2-3/4
4 0.247 1.647 1.84 2.16 419! 0.37 2.10 0. 1.51 0.45 0.45 2-3/4
4 0.320 1.720 2.13 2.50 4.58} 0.43 2.29 0.34 1.47 0.45 0.46 2-3/4
5 0.190 1.750 1.97 2.32 7.49] 0.48 3.00 j 0.38 1.95 0.49 0.48 3-3/4
5 0.325 1.885 2.64 3.10 8.901 0.63 3.56 0.45 1.83 0.49 0.48 3-3/4
5 0.472 2.032 3.38 3.97 10.43| 0.81 4.17 0.53 1.76 0.49 0.5 3.3/4
6 0.225 1.945 2.55 3.00 13.57| 0.73 4.52 0.51 2.31 0.54 0.51 4-1/2
6 0.314 2.034 3.09 3.63 15.18| 0.87 5.06 0.56 2.22 0.53 0.50 4-1/2
6 0.437 2.157 3.82 4.48 17.39| 1.05 5.80 0.64 2.13 0.52 0.50 4-1/2
7 0.314 2.194 3.60 4.23 24.24| .17 6.93 0.70 2.60 0.57 0.52 5-1/2
7 0.419 2.299 4.33 5.10 27.241 1.38 778 0.78 2.51 0.56 0.53 5-1/2
7 0.524 2.404 5.07 5.96 30.25) 1.59 8.64 0.86 2.44 0.56 0.55 5-1/2
8 0.303 2.343 4.04 4.75 36.11( 1.53 %03 0.85 2.99 0.61 0.55 6-1/4
8 0.395 2.435 4.78 5.62 40.04| 1.75 10.00 0.93 | 2.90 0.61 0.55 6-1/4
8 0.520 2.560 5.78 6.80 45.37| 2.07 11.34 1.04 2.80 0.60 0.57 6-1/4
10 0.375 3.500 7.30 8.58 109.62| 7.19 2092 2.80 3.88 0.99 0.93 7-1/2
10 0.438 3.563 7.93 9.32 114.87| 7473 22.97 2.93 3.81 0.99 0.92 7-1/2
10 0.500 3.625 8.55 10.05 120.03{ 8.25 24.01 3.04 3.75 0.98 0.91 7-1/2
v/
Table“6 4 f
hd
ELECTRICAL PROPERTIES l —
TWO CHANNELS
Xq €c-ni2 O { NO. 2 EC-T61 Q@ 1
o':“‘ mc:m r::fg'f::c\::!: RESISDTCANCE Rac/Rdc RESl;'?ANCE cuRRenT sg\'rmcs@ RESI?SANCE Rac/Rac RssusATath CURREN::;T'NGS @
N ('R 1-FT SPACING AT 20°C AT AT 70°C Ac AT 20°C AT A AC
OHMS/1000 FT |MICROHMS/FT 70°C “Uhmicromms FT|  OC | oo cyeLe |MICROMMS/FT]  79°C I MmICROHMS/FT|  OC | g5 cvcLE
3 13916 0.0399 5.517 1.03 6.827 2400 2360 5.905 1.03 7.229 2330 2290
3 131516 0.0420 4.541 105 5.729 2680 2610 4.861 1.05 6.066 2600 2530
3 |315/16 0.0435 3.793 1.09 4.967 2970 2830 4.060 1.08 5.211 2870 2770
4 14316 0.0388 4.252 1.04 5.312 2940 2890 4.551 1.04 5.625 2860 2810
4 | 4316 0.0391 3.628 1.06 4.621 3170 3080 3.883 1.05 4.846 3090 3010
4 |43 0.0393 3.134 1.08 4.066 3460 3330 3.354 1.07 4.266 3360 3250
5|3 0.0337 3:388 1.05 4.275 3550 3470 3.627 1.05 4.527 3450 3370
5 (|5 -0.0338 2.528 1.09 .313 4120 3940 2.707 1.08 3.474 4000 3850
S s 0.0341 0975 1.18 .800 4660 4290 214 1.17 2.939 4530 4190
6 |6 0.0293 2618 1.07 .365 4320 4190 2.802 1.06 3.530 4210 4090
6 16 "000294 2.160 1.10 .885 4770 4550 2.312 1.09 2.995 4640 4440
6 {6 0.0295 1.747 1.15 .414 5310 4950 1.870 1.14 2.534 5160 4840
7 |7 0.0254 1.854 1.12 .495 5480 5180 1.985 m 2618 5330 5060
7 |7 0.0258 1.542 1.17 167 6020 5560 1.650 1.16 2.275 5850 5430
717 0.0260 1.317 1.25 1.978 6510 5820 1.409 1.23 2.060 6330 5710
8 |8 0.0226 1.652 1.12 2.223 6130 5790 1.769 m 2.333 5950 5650
8 |8 0.0228 1.39%6 1.17 1.963 6670 6160 1.495 1.16 2.061 6480 6010
8 |8 0.0230 1.155 127 1.763 7330 6510 1.236 1.25 1.83 7130 6370
10 j10 0.0175 0.9144 1.23 1.352 9140 8240 0.9788 1.22 1.419 8870 8040
10 {o 0.0176 0.8417 1.30 1.314 9520 8350 0.9010 1.28 1.371 9250 8180
10_ho 0.0178 0.7807 1.34 1.257 9890 8540 0.8357 1.32 1.3 9610 8360

@ EC-H12=61% IACS minimum.
@ No. 2 EC-T61-57% IACS minimum.
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® Ratings based on 30°C rise over 40°C ambient in still
but unconfined air; conductors horizontal; conductor
spacing sufficient to eliminate proximity effect; normal
oxidized surface, indoors (e=0.35).




Table 65

ALUMINUM ANGLE CONDUCTORS
Physical Properties

SINGLE ANGLE

wEB MOMENT OF SECTION RADIUS OF DISTANCE TO
ANGLE THickness | SECTION WT/FT INERTIA MODULUS GYRA TION NEUTRAL AXIS
SIZE t AREA Le IN. N3 IN. IN.
IN. $Q.IN.
Lox Iyy | Sex | Syy Tox Gy 'Y y! x1
2-1/2x 2 1/4 1.07 1.26 0.65 0.37 0.38 0.25 0.78 0.58 0.78 0.53
2.1/2 x 2 3/8 1.55 1.83 0.91 0.51 0.54 0.36 0.76 0.57 0.83 0.58
2-1/2 x 2-1/2 1/4 1.19 1.40 0.69 0.69 0.39 0.39 0.76 0.76 0.71 0.71
2-1/2 x 2-1/2 3/8 1.74 2.05 0.98 0.98 0.56 0.56 0.75 0.75 0.76 0.76
3 x3 1/4 1.43 1.68 1.18 1.18 0.54 0.54 0.9 0.91 0.82 0.82
3 x 3 3/8 2.10 2.47 1.70 1.70 0.80 0.80 0.90 0.90 0.87 0.87
3 x 3 1/2 2.74 3.23 2.16 2.16 1.04 1.04 0.89 0.89 0.92 0.92
4 x3 1/4 1.69 1.99 2.68 1.29 0.96 0.56 1.26 0.87 1.21 0.72
4 x 3 3/8 2.49 2.93 3.88 1.86 1.42 0.83 W25 0.86 1.26 0.77
4 x 3 1/2 3.25 3.83 4,96 2.36 1.85 1.08 1.24 0.85 1.31 0.82
4 x 3 5/8 3.99 4.69 5.95 2.82 2.25 W32 1.22 0.84 1.36 0.86
4 x 4 1/4 1.94 2.28 2.94 2.94 1.00 1,00 1.23 1.23 1.07 1.07
4 x 4 3/8 2.86 3.38 4.26 4.26 1048 1.48 1.22 1.22 1.12 1.12
4 x 4 1/2 3.75 4.4] 5.46 5.46 1.93 1.93 1.21 1.21 1.17 1.17
4 x 4 5/8 4.61 5.42 6.56 6.56 2.36 2.36 1.19 1.19 1.22 1.22
5 x 3-1/2 3/8 3.05 3.58 7.56 3.04 2,21 1.15 1.58 1.00 1.58 0.84
S x 3-1/2 1/2 4.00 4.70 9.77 3.91 2.90 1.50 1.56 0.99 1.63 0.89
5 x 3-1/2 5/8 4.92 5.79 11.82 4.70 356 1.84 1.55 0.98 1.68 0.94
6 x 4 3/8 3.60 4,24 13.02 4.63 3.17 1.50 1.90 1.13 1.90 0.9
6 x4 1/2 4.74 5.58 16.95 6.01 419 1.98 1.89 1.13 1.96 0.97
6 x 4 5/8 5.85 6.88 20.63 7.27 5.17 2.44 1.88 1.11 2.0) 1.02
F— > —
Table 66 T
d
Electrical Properties l_
TWO ANGLES
EC-H12 O NO. 2€C-T6! @
“5"‘ "".’f" nzsuseiuc: Rac/Rac aesus"rcmcs CU"ENI::T‘NGS ® nesns%mcs Rac/Rae aesnsA’riucs cuanxnz“a:nua ®
IN. N AT 20°C AT AT20°C aC AT 20°C AT AT 70°C AC
MICROKMS /FT 70°C MICROHMS "FT, oc 60 CYCLE | MICROHMS/FT 70 ¢ MICROHMS.FT oc 60 CyeLE
2172 |3 6.238 1.03 7720 2010 1980 6.678 1.03 8.174 1950 1920
217213 4.306 1.09 5.640 2420 2310 4.610 1.08 5.917 2350 2260
2:1/2 13.1/2 5.609 1.04 2010 2230 219 6.004 1.03 7.350 2170 2140
2172 13172 3.836 1.09 5.024 2700 2580 4.106 1.08 5.270 2620 2520
3 4 4.668 1.0 5.888 2610 2550 4997 1.04 6.176 2540 2490
3 4 3.179 n 4.239 3160 3000 3.402 1.10 4.448 3080
3 4 2.436 1.20 3.559 3570 3260 2.627 1.19 3.688 3490 3200
4 4 3.950 1.05 4.983 2980 10 4.228 1.04 5.226 2900 2840
4 4 2.681 1.4 3.608 3620 3420 2.869 1.1 3.785 3520 3340
4 4 2.054 022 on 4110 3730 2.198 1.20 3.13 4000 3650
4 4 1.673 1.40 2.814 4550 3840 179N 1.37 2.95 4420 3780
4 S 3481 206 4,382 3290 3.683 1.05 4.596 3290 210
4 S 23U 1.%4 3.197 4ano 3850 2.498 1.13 3.35 4000 3760
4 5-1/4 1.780 124 2.652 410 4230 1.905 1.2 2.739 4580 4160
4 5.1/4 1.448 1.42 2.471 5220 4380 1.550 1.38 2.542 5070 4320
5 5 1.880 1.16 2.972 4340 4090 2.013 1.12 ns 4220 3990
5 S 1.669 1.24 2.486 4960 4460 1.786 1.1 2.569 4830 4380
5 5 1.357 1.40 2.282 5490 4640 1.452 1.37 2.365 5340 4560
é 6 1.854 1.14 2.540 4740 1.985 1.13 2.666 910 4620
6 [} 1.408 1.26 2.132 5790 5160 1.508 1.23 2.204 5620 5070
-] 6 1.141 1.42 1.947 6420 5390 1.22) 1.38 2.004 6240 5310
. - Ratings based on 30°C rise over 40°C ambient in still
@ EC-Hl12G6]% IACS minimum. S but unconfined air; conductors horizontal; conductor
® No. 27EC-T61-57% IACS minimum. spacing sufficient to eliminate proximity effect; normal

oxidized surface, indoors (e=0.35).
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TECHNICAL DATA

B
Table 67
ALUMINUM CHANNEL CONDUCTORS OF UNIFORM THICKNESS T "
Physical And Electrical Properties
T
Ec-F
AREA wT
A e T sQ IN. LB/FT Rae Rac Rac
o) AT 85°c @ Rde AT os°c O
MICROHMS/FT YN0} MICROHMS/F T
3 1.312 0.25 2.45 2.94 6.88 1.04 7.15
4 1.75 0.25 3.39 4.07 4.97 1.04 5.16
4 1.7§ 0.437 5.54 6.65 2.99 14 3.40
4 1.75 0.625 7.34 8.80 2.30 1.32 3.05
S 2.187 0.562 8.05 9.65 2.10 .23 2.58
S 2.187 0.625 9.68 11.60 1.74 1.36 2.37
6 2.687 0.437 8.93 10.70 1.89 1413 2.14
7 3.187 0.375 9.27 11.10 1.82 1.16 2.12
7 3.187 0.562 13.34 15.95 1.26 1.35 1.72
7 3.187 0.625 14.19 17.04 1.19 1.44 1.72
7 3.187 0.687 15.93 19.15 1.06 1.59 1.68
8 3.687 0.500 14.10 16.90 1.195 1.29 1.54
9 4.125 0.500 15.93 19.10 1.08 1.29 1.39
9 4.125 0.625 19.53 23.50 0.862 1.47 1.27
10 4.625 0.625 22.03 26.50 0:764 1.52 1.16
n 5.312 0.312 12.97 15.60 1.30 1.18 1.53
n 5.312 0.375 15.47 18.60 1.09 1.22 1.33
n 5.312 0.500 20.30 24.40 0.880 1.33 1.17
n 5.312 0.562 22.63 27.20 0.745 1.44 1.07
n 5.3)2 0.625 24.47 30.00 0.675 1.55 1.04
n 5.312 0.687 27.32 32.80 0.618 1.64 1.01
12 5.812 0.625 27.32 32,80 0.618 1.53 0.940
@ For 2 channels as shown in diagrom.
Table 68
ALUMINUM INTEGRAL WEB CHANNELL CONDUCTORS © c l
x ]
Physical And Eléctrical Properties |
VENY HOLES NO Z EC-T61 )
WALL DISTANCE | MOMENT OF SECTION Xa CURRENT
T[N ST BT EIEe | MR | MY | MRS |mesiTance | RaclRie | mesnrance | MALNE
ale | ™ . e lex | tyy | Sxx | Syy Oras 1006 P T RO #T|  70°C | micRomme/eT[AC-0 CYCLE
. 6| 4 |0375] 6.02| 7.08 7/8 4 14.5 140 4.8 7.0 0.0379 2.374 1.38 3.9 3,500
6] 510375 | 7.60] 8.94 1/8 4 2.8 2.4 7.6 10.5 0.0335 1.880 1.38 3.08 4,050
8| 6 [0.500 | 16.12 118.96,¢ 1-1/4 [] 92.0 | 138.0 | 23.0 us 0.0247 0.8865 1.64 1.72 7,000
11| 1) | 0.625 | 26.104 30.96 |31-1/4 [} 281.7 | 451.8 | 5).1 82.1 0.0172 0.5475 1.72 1.12 10,000
12 | 12 | 0.625 | 32.277] 37,95 | 1-0/4 8 312.0 | 653.0 | 52.0 | 109.0 0.0154 0.4428 1.76 0.93 12,000

(@ Potent applied for.
® No. 2 EC-T61-52% IACS minimum.

® Reatingshbased on 30°C rise over 40°C ambient in still but unconfined air, con-
ductors horizontal; conductor spocing sufficient to eliminote proximity effect;
normahoxidized surfoce, indoors (e=0.35).
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Table 69
CORRECTION FOR PROXIMITY EFFECT IN BUSES

Single Phase Circuits — Horizontal Plane — 12’ separation or less.
Relative current-carrying copacity referred to 1.00 for a conductor remote from its return conductor.

CORRECTION FACTOR CORRECTION:FACTOR
Size Size
$=13 In. S$==6 In. S==12 In. $§==3 In. Sand In, S=12 la.
MCM Extra Heavy
500 0.99 1.00 1.00 Pipe Size
750 0.99 1.00 1.00
1,000 0.98 0.99 1.00 %’ 0.99 1.00 1.00
1,500 0.97 0.98 1.00 1 0.98 0.99 1.00
2,000 0.96 0.98 0.99 1Y 0.95 0.98 0.99
1%4° 0.90 0.97 0.98
IPS 0.85 0.96 0.97
1° 0.99 1.00 1.00 2134' 0.95 0.96
112/;' 0.93 0.98 0.99 0.80 0.95
0.88 0.97 0.99 314' 0.78 0.94
915?' 0.95 0.98 4 0.93
0.90 0.96
3” 0.83 0.95
4 0.94
S=Separation Between Conductor Center Lines.
Table 70
FORCES ON BUSES DUE T.0 SHORT CIRCUIT CURRENTS
Max. Force P Short Circuit T'f‘ of Configwetion Force on
in Lbs. Per FL Curvent I ault
5.417¢10-7 -
==H———e——— bC . + or -
d —d
10.819X10-~7 RMS Single Phase A 8
Symmetrical Symmetrical ' I AorB
d 9
43.91%X10-7 RMS Single Phase A ]
e Symmetrical Asymmetrical i d | AorB
d > S I
34.917X10-7 RMS Three Phase A ] e
s 3 Svmmetrical metrical | d ] d | AorC
v37.51'X10-’ RMS Three Phase A [} [+ 8
F=K 3 Symmetrical Asymmetrical i d i d |
37.51%10- RMS Three Phase
o Symmetrical Asymmetrical 3 A.BorC
d NP 1
—
F=Maximum lateral force between conductors {either attractive d=Conductor spacing in inch ter to cent:
or repulsive) in pounds per linear foot of conductor.
K=Shape) correction factor (see table on page 63) important only Lxb

where the dimensions of the conductors are relatively large com-
poreduwith the distances between the conductors. K=1 for
round), conductors.

F=Short gircuit current—in the equations for the AC circuits I
represents the RMS value of the symmetrical wave short circuit
current.

The above equations are based upon the formula f= 3
in which the quantities are in cgs units: the force “f" in Dynes
&

contimeter, the current “I" in sbsolute amperes, the distance
in centimeters.
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TECHNICAL DATA

SHAPE CORRECTION FACTOR "K" FOR RECTANGULAR COPPER BARS*

|4 e
1383
1.2 -
| HET
1.0

29

8
o 5 1 fir
A p-—,d—-T'L
4 HEF 2
s 00, 001
2} = =
4

.I —%30 L J L J

3 02 04 06 08 10 12 14 16 18 20

NOTE: Thepnumbers placed agsinst each curve in the figure are values of : except in the case of top curve, for which —=Q,
]

*Chese Brass and Copper Company.
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CHART FOR DETERMINING MAXIMUM SHORT CIRCUIT FORCE IN BUSES

A B
s
180,000
i 20 I
uoo.ooo: C N
90,000 w
0,000 10000, = \ =
' 7000 U O
70,000 n gees [P =
¢0,000 4 W 4000 &l 0 w0 d—
! v 3000 I
50,000 W 1“0 (8 Q g:)
40,000 = soo 2 W
' < 1000 S -
1 100 8 4
30,000 5 800 N 3
- 5! 400 w
26,000 3 300 2:‘;& 8/
e 200 ~, P
20,000 o 180 = e’ 5
5 - 100 "/ O
15,000 g ,‘_'/ g
] o
- % ” Q,Q! o
7 A/ ') nmn =
10,000 | "n =
9,000 Ju, ¢ Q 1@ " w
- e ° w
8,000 ¢n K\ )3 lg& TR =
7 2\ sq@ =
6,000 _ i 8 .0 g
3 _
86,000 e | ®
- g 80 =
299 B [ E ¢0 O
= 70 &
35,0001 = X P K7))
246 00 _| (>f; To read force between bus bars in pounds per foot, place

. straight edge from short circuit amperes (column “A") to

3 spacing between conductor centers {column "B8"}. Reed

. force in pounds ot straight edge on column "C".
2,000

$~ricm Brass Company.
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TECHNICAL DATA
BEAM FORMULAE FOR HORIZONTAL BUSES

Concentrated Loads - Bus Taps - Jumpers.

o 8
Load at any point - one end fixed ,one end supported. - = mgf-u‘-l
Tight M y Loose - -
Fixed o1 1= sus Clamp U 1 B pustlamp ™= MIQ_{:‘.).
n, Tap M= Rz, if x € kL

(" m = GeRD Loyl MR Rpoie,
; Wmax = m%o ifx<.414 q= ﬁﬁ"

", WL
ol Re - A 41 [
Shear Diagram W mex= 1= ” if k> 414 h = %}'_ ifk<.414
- W 37 ¢ emie® .
pigpd LDl M D = 3§y voifk<.4a no= VS RS a1e
g — 3 (k-1)? 3
Moment Diagram D = &%ﬁﬁ' it k>.418 b w;-ﬂ.ﬁ%?.ﬂ.\..;f ke 414
Concentrated Loads -~ Bus Taps = Jumoers My= 2wkt (1K),
Ltoad at any point = both ends fixed f k< .8
[—{ — Tight [ 1 Tight My wki(t ~x)8
Fined, t Pixed Bvs C omp‘Lf n ‘]Buo‘C\emp ifk<.s'
Tap tvig = WidL(1-k),
f r<.S
R Ry =w(t-3kt ¢ 212) Re = Wki(3224) Mu= RixeMg, if s < ki
’
Wman.z ——tir, if Kk < .8 Mx = Ry(1-x)~M
. | ki{1=k) Relfxlhe
Ry b ®M D maxz BUEEASEY, i< 9 = i
g | I JEI(3-2k
_._pho.r T .M .
Mg'_. Mement —’.M’ h = YT it k< .8
-
Umiform Loads = Short Circvits ~ Jce ZaWind
Load uniformly distributed - one end fixed, One snd esupported. M =0T
o | Tight Looss
Fix ! -l o BusClamp ve Clamp. M = %L
w We(dt-4
Mx =
SRR = SN e :
e « =
R - -8x =
R. ¢ v’ _M%r'—-) *
$hear Diagrap , e =
W max.= -’{i
| M

|
T ¥
L
i, J | o~ l D mMax. = (RO WL h = .e22L

Moment Diagram

Uniform Loads = Short Cincuits ~ Ice = Wind
Load wniformly distributsd - both ends fixed

{ — Tight ), Tight wi
M=
Fixed i'— rnlh BueClamp Bus Clamp 24
R R = w = F(L-2x) = Y
R g -
! ™ W max.= 23 2
Sheary ¢ Mx = 'l?(“-"' ‘: )
M‘—n wi?
-t D max. = 384
Moment/ - M’ 9 = .2i1L
NOTATIONS:
R==Reaction, in pounds. g=Distance from end to nearest point of zer0 moment, in inches.
W==Superimposed Load, in pounds. o==Distance from end to point of meximum positive moment, in
V==Vertical Shear, in pounds. inches.
M==BendingyMoment, in inch-pounds. f=Bending Stress on extreme fiber, in pounds per square inch,
D =Deflection, in inches. E=Moment of lnertia, in inches$.
E=Lengthrof) Span, i inches. S=Section Modulus, in inches3.
=Distence from end to load divided by span, in inches. E==Modulus of Elasticity, in pounds per square inch.
h=Distance from end to point of maximum deflection, in inches. >==ls greater than.

<=ls less than,
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Table 71

ALTERNATING CURRENT FORMULAE

To Velue SYSTEM e
Find Known Diect Current Single-Phase Two-Phase—Fow Wire ~ Throo-Phose
4@ H 746 H 7
Am 3 Hp = —7——L I= —-———.——- I= —L‘—H.—— ) £ —1L
i EXef EXeNXpt EXEXeWXpb 1. IDEXelXpl
1000 K 1000 K 1000 K
Ampares Kw I= = I= o I= - fm 0Kw
e € EXpf EXEXpf 1.73XEXpl
1000 Kve 1000 Kve 1000 Kve
Ampetes Kva I= I= I e
f E 1.71%
IXE IXEXpf IXEX®, XEX1.78Xpb
Kilowatts = Kw= P w et Kusl—-‘.—_
{aput Kw 1000 1000 1000 1000
IXE IXEXS XY,
Kilovolts— Kvo= Kvazz Kyg= __'”_
Amperes Kve 1000 1000 1000
IXEXof IXEXeNXpt IXEX2XeWXpt IXEX1,73%elXpl
Horne-power Hp= P = Hp o
_Ovutput 746 746 146 144

I===Line current in amperes.

Ew= ==Line-to-line volts.
Kwe==sinput in kilowatts,
Kvam==|nput in kilovolt-amperes,
Hp==Qutput in horsepower.,

SYSTEM DIAGRAMS

Single Phase, Two Wire
1 —

t

E

1 — {

Single Phase, Three Wire

£ HE
72

k—
Table

V2l —
f‘i_,_
1_

Iy —

Two Phase, Three Wire

off == == Efficiency in, decimals,
ple===Power factorin decimals.

in two-phase, three.wire, balanced circuits, th
conductor sre |.41 timesithat in‘@ither of the ofho: ’:r':p. res in the common

Three Phase, Three)Wiren Delta

RIS

Two Phase, Four Wire

Three Phase, Four Wire, Star

Three( Phase, WThree Wire, Star

=lE e Ay A

FORMULAE FOR\,DETERMINING AMPERES IN AC CIRCUITS

I—
1= @}
] —
] —

JI=Line Current,
E=Voltage, Line to Line.
In=Neutral Current.

{Based on balanced circuits)

O £
@ gR 1:—g
-D— 1B . E
X gR VRt
@A\Iﬁ § __E . E
Xe R l-R"i'Xc'.T
7T\
1= .__E €
@{xﬂ_}@\_g R R
—1 . E _ E
@uXngﬁ I: R ~ 2
VRE+ X, Y
® s 3 3
@ X¢[|_| §R 1: RYS :T
VR X?
T\
O g 3r  1i—f €
v Gxe'p RXe Xo z

VXEXSF R (X = Xo)?
E =Pressure in volts,

Xi=lInductive reactance in ohms=27f;

R=Resistance in ohms. f=Frequency in cycles per second.

Z=Impedance in ohms. 1=Inductance in Henrys.
Xc=Condensive reactance in ohms= = -
27rfe

F=Current in ampoeres. ¢=Capacitance in Farods.
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TECHNICAL DATA
Table 73
FORMULAE FOR COMBINING RESISTANCE AND REACTANCE
r
—— A O

f—Pr — Ro=r

Z= { r Xu Xc

Vg VX Xert PR

R=Resistance in ohms. Xr=lInductive reactance in ohms==27rfy,
. 1
nce in ohms, Xe=Condensive reactance in ohms—
27fc
f=Frequency in cycles per second.
1=lInductive in Henrys.

i
s e=Capacitance in Farads.




Table 74
OVERHEAD LINE CONDUCTORS REACTANCE SPACING FACTORS

K. — INDUCTIVE REACTANCE SPACING FACTOR

Spacin
Feet 0 1 2 3 4 5 6 7 s 9
Ohms per Phase per Mile at 60 cps

0 0 0841 .1333 1682 1953 2174 2361 2523 2666
10 2794 .2910 .3015 3112 .3202 .3286 .3364 3438 .3507 3573
20 3635 3694 .3751 .3805 .3856 .3906 .3953 .3999 4043 4086
30 4127 4167 4205 L4243 4279 4314 4348 4389 4414 4445
40 4476 4506 4535 4564 4592 4619 4646 4672 4697 4722

Ke — SHUNT CAPACITIVE REACTANCE SPACING FACTOR

Spacing
Feet 0 1 ] 3 4 S é 7 8 9
Megohms per Phase per Mile 48160 cps

0 0 0206 .0326 0411 0478 .0532 0577 0617 0652
10 0683 0711 0737 0761 0783 10803 0823 0841 0858 0874
20 .0889 .0903 0917 0930 0943 0955 0967 0978 0989 0999
30 1009 1019 1028 1037 1046 21055 1063 1071 1079 1087
40 1094 1102 1109 A116 1183 1129 1136 11.42 1149 155

Kr — EARTH RESISTANCE FACTOR
Use 0.286 Ohms per Phase per Mile at 60 cps

Ke — EARTH REACTANCE FACTOR

Eerth Resistivity
Meter Ohms 1 5 10 S0 100 500 1000 5000 10000
p
Ohms per Phase per Mile at 60 cps
Ke 2.05 2.35 2.47 .77 2.89 3.19 3 3.61 3.73
FORMULAE
I, ‘Po?iﬁ:‘e and. lﬂeqaﬁve soqt;ence impo;!onco Z,=Z,=R+j({Xe+Ke)
ordinery line-to-neutral constants _ .
*2. Zero sequence impedance Z7=(R+Kr) i {Xe+Ka—2Ke)
3. Positive and negative sequence shuntcapacitive reactance X=Xy=Xc+Kc
{ordinary line-to-neutral constants) .
4, Positive and negative sequence shunt capacitive susceptance —p s e———
(ordinary line-to-neutraliconstants) 8'—B’_-Xc""(‘:
8. Zero sequencefshunt capacitive reactance— See "Symmetrical Components' by Wagner and Evans.

*Formula (2) gifes the'zero sequence impedance for a line without a ground wire. For corrections for the presence of ground wires, see
method describedby Wagner and Evans in “Symmetrical Components,” or the method to be published by W. A, Lewis, Professor of Electrical
Engineering, Cornell“University.

EXAMPLE

Determine the positive and zero sequence impedance of hollow conductor design S0R2 at &0 cycles for I4-foot equivalent spacing, no
ground dwires, and earth resistivity of 100 meter ohms.
R ==0.2758 ohms/phase/mile Kr==0.286 ohms/phase/mile
X1==0/4554 ‘ohms/phase/mile Ke== 2.89 ohms/phase/mile
K1==0:3202"“ochms/phase/mile
Positive_sequence impedance: Zy—R-j(Xr+Ky)
=0.2756+i0.7756 (ohms/phase/mile)
Zero, sequence impedance:  Z&==(R-+Kr)+i(Xp+Ke—2Ky}
=0.5616+i2.705 (ohms/phase/mile)
Anaconda Wire and Cable Company.
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TECHNICAL DATA

.20
A9
18
A7
16
45
14
A3
12
A
10

Volts, Vx

.08
07

==

.0l

o
] 152 3 456810

REACTANCE VOLTS DROP TO NEUTRAL, PER FOOT TRANSMITTED, PER 1000
AMPERES, AT 60 CYCLES

NN

\\\\\\\

NN
NN

N -\\

NN
MO

3

D
\

3
DD

O
\\\; N

NN

\\\\ N

PN
K

S

M

N

\
\N\\\

1. Single-Phase Circuit;

Three-phase Circuit, Equilateral Spacing; or Middle

Conductor, Three-phase, Flat Spacing.
11. Average of Three Phases, Flat Spacing.

I11. Outer Conductors, Flat Spacing.

Spacing measured center to center of conductors.

Do not use these curves for rectangular bars when

Spacing

Self GMD

is less than 10.

1
1

.
1

I
1

) |
1

1
1

_..
==

1
1

I
L

NOTE:"See Table 75, for tabulations of values of this chart.

Chase Brass and Copper Company.
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Table 75

REACTANCE VOLTS DROP; V*; TO NEUTRAL
Per Foot Transmitted, per 1000 Amperes, ot 60 Cycles

(Equals reactance in ohms per 1000 ft. of conductor)

S Differences S S S
— Vx For All Columns — Vx - Vx —_ Vx
G Of Vx G G G
o9 10 0529 100 1058 1,000 1587

13 ooe2 90 11 0551 110 1080 1,100 1609
1'3 ’0060 18 19 0571 120 1100 1,200 1629
1'4 :0077 17 13 0589 130 1118 1,300 1647
1 e 16 14 10606 140 11350 [IV1400 1664
1.6 0108 15 15 0622 150 1151 1,500 1680
1'7 0199 14 16 0637 160 1166 1,600 698
1‘8 0135 13 17 L0651 170 1180 1,700 1709
190 0147 12 18 0664 180 1193 1,800 A79¢
2'0 0159 12 19 0676 190 1205 1,900 A734
21 0170 11 20 .0688 200 1217 2,000 746
2'2 0181 11 21 0699 210 1928 2.100 A757
22 a: 10 g2 0710 £20 1939 | 2200 1768
0.4 10901 10 23 0720 230 1249 2,300 1778
2:5 0911 10 24 .0730, 240 1259 2,400 1788
26 09290 [+ 25 .0740 250 1269 2,500 1798
07 0999 @ 26 0749 260 1278 2,600 .1807
o8 0937 8 7 0758 270 1287 2,700 1816
Y] 0945 8 28 0766 280 1295 2,800 1824
30 0953 8 29 0774 200 1303 2,900 1832
3‘5 0988 35 30 0782 300 1311 3,000 1840
4'0 0319 31 35 0817 350 1346
4'5 0346 7 40 0848 400 1377
5‘0 0370 24 45 0875 450 1404
5:5 0399 +34 SO 0899 500 1428
6.0 0412 20 55 0921 550 1450
6.5 0430 18 60 0941 600 1470
7.0 0447 17 65 0959 650 1488
75 0463 16 70 0976 700 1505
8.0 0478 15 75 0992 750 1521
8.5 0499 14 80 1007 800 1536
i £ o | =
9. 0517 : .

Do ni)t ‘t':: this column for rect- 12 95 1046 950 1575

angular bars.

For other frequencies, change in proportion to/the fréquency.
6=self geometric mesn distance of the conductory[given in Bus conductor tables).

For single-phase circuits, three-phase circuits withyequilateral spacing or for the middle conductor of three-phase circuits with flat spacing,
the equivalent spacing is:

S=center to center spacing between conductors,

For the average drop to neutral, thrse-phase flat spacing,®
$=1.260 x spacing,

For the outer conductors,(thre-phase flat spacing,
S—approx. 1.5 x'spacing:

See also page 70for chart ofithese tabulated values. For greater accurscy, interpolate from values of table or calculate directly from the
{following formulat

Vx=.0529 Log

Eqdiv. Spacing in inches

Self GMD

Spacing
This method does not hold for rectangular bars when is less than 10.
Self GMD
The reactance drop added vectorially to the straight resistance drop will give the total voltage drop in, the conductor; for formulse, see
Table 73, page 66.

Chase Brass and Copper Company.
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TECHNICAL DATA

SINGLE-PHASE, CONCENTRIC, SQUARE AND ROUND TUBULAR BUSES. REACTANCE VOLTS
DROP PER FOOT OF BUS LENGTH, PER 1000 AMPERES AT 60 CYCLES

(Equals reactance in ohms per 1000 fi. of bus length)

070 e .01 4
065 Frit i q!!»_“xns
e i
060 1 — H.012
\ ~ FAF —Q — I
(0,05 [} TOBULAR T ol <
;.oso : A 0102
Q ROUND 1 N
T TUBULAR ) 00983
a 04 , 008 }
O 035 B 007 Q
=) ‘ ‘ o)
o 03 \f SCALEB = SCALE A .006:2
3025 3 10053
N ROUND :
> 02 W \ {HH TUBULAR: .004>
015 '?\?BULAR i & .003
ol : 002

0.0 02 03 04 05 06 07 08 09
RATIO %

Chase Brassyana Copoer Company.
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BASIS OF CALCULATIONS FOR BUS CONDUCTOR TABLES*

Breaking strength is given for tensile strength of 40,000
Ibs. per sq. in.

Yield strength is given at fensile stress of 25,000 lbs.
per sq. in.

Self GMD is self geometric mean distance, a function
of size and shape of the conductor, for use in determining
reactance voltage drop from chart on page &4.

Rz is DC resistance at 20°C. and 98, conductivity
in microhms per foot.

The DC resistance at 70°C. and 98%, conductivity in
microhms per foot—Rz0 x 1.1925.

R’/R is 60 cycle skin effect ratio at 70°C.

R’ is 60 cycle resistance of isolated conductor at
70°C. in microhms per ft.

Rl
=Rz20 x 1.1925 x —
R

Ampere capacities indoors are for conductors in still
air without special enclosures and a 40°C, ambient tem-
perature. For very close phase spacifig proximity effect
will reduce these ratings somewhat,, For approximate out-
door capacities multiply tablemvalues,by the ratio of
outdoor capacity to indoor capacity for the correspond-
ing size of conductor from chart"below. All resistances
are based on 989, conductivity and current carrying
capacities are for (steady, currents over long enough
periods for thermalequilibrium {12R loss=heat dissipated).

Ohms=microhms X 10:¢

'.40 ’llllllll.Ill]llTllll!_l}!f!!_!jllilll]llllllIlllll]’l’IrIlllIIIlllI]"Drl
_ OUTDOOR CAPY. IN AMPS.
.35 APPROX, RATIO INDOOR CAPY. IN AMPS.
E & )_ ]
130 : S % FORYBARE ROUND CONDUCTORS
H | ©
H Ol
. (APPROX. AVERAGES FROM NEMA sTDS. FOR
125 B QIS = PIPE BUSES)
E oy o i
H 8 2 g
120¢ ! :
g O
g =
H <
LISE
OUTSIDE DIAMETER IN INCGHES

.10 I 2 3 4

5 6 I4 8 9 10

sChase, Brass and Copper Company. This information pertains to tables herein used by permission of same manufacturer and does not necessarily apply

to fables, of other sources.
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TECHNICAL DATA

Table 76

RELATIVE CURRENT CARRYING CAPACITIESt

For conductors of the same diameter and cross section of metal, having different values of conductivity.
Conductor temperature, 70°C.

I
CONDUCTIVITY RELATIVE T
MATERIAL PER CENT CARR
C 100 K
P 95
90

R

85 4
80 0.91
75 00.88
70 0.86
65 0.83
60 0.80
55 077
50 0.74
ALUMINUM 61 0.78
55 0.74
50 071

70°C. are slightly different frome the values given on
enc@)will not be sppreciable except for copper alloys of low
are 0.73 ot 50°C., and 0.75 at 90°C,

{NOTE: The relative current capacities at temperatures above and bel
account of the change of temperature coefficient with conductivity. The

conductivity, e.g.. for 50% conductivity the relative current carrying
REF: Frick, C. W,, "Current Carrying Capacity of Bare Cylindrical for
\ue 77

. A
USEFUL CHARACTERIST \QUMINUM AND COPPER CONDUCTORS AT 20-C.

door and Outdoor Service,”" Genersl Electric Review, August, 1931,

72

Chaeracteristic Aluminum Copper
Conductivity. .. ...oocveveneennen. ‘ ..... ’ ................. 60.97% 99.00%
Resistivity oovvvevvnerenneee s . e iiiieennresnnnaes 13,36 microhms 8.23 microhms

per sq. in. per ft per sq. in. per ft.
Resistance-Temperature e ceee 0.00403 per 0.00393 per
pe | \ Deg. C. Des. C.
Length-Temperatu efficient.d:. . .ooviiriiiiiiiieri s 0.000023 per 0.0000167 per
ot Deg. C. Deg. C.
[0 0.09766 1b. 0.32120 |Ib.
per cu. in. per cu. in.
Relative Density. ... . .. B ieiiiiiiiiierererriarterercnnonnn . 1 3.9
Modulus of L L 10,000,000 Ib. 16,000,000 Ib.
per sq. in. per sq. in.

mpany of America.
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TECHNICAL DATA

Table 80

PHYSICAL CONSTANTS OF METALS

LINEAR
COEFFICIENT | THERMAL ELECTRICAL ELECTRICAL
DENSITY | MELTING HEAT | OF THERMALI CONDUCTIVITY | RESISTIVITY _| CONDUCTIVITY
*ELEMENTS |[Lbs./in. 3 at| POINT Btu/Ib/°F | EXPANSION | Btu/ft/he /i.2/°F | Ohms (mil. k. % IACST at
20°C (68°F) ° at Room Temp| Per °C ot at Room Temp. | ot 2 (68° 20°C (68°F)
Room Temp.
x 10-6
Aluminym(Electrical

Conductor

Grede) ......... 097 1216 0.226 23 126 170 61.0
Antimony ........ 238 1167 0.049 11.29 10.63 234, 4.4
Barium........... 1926 1562 0.068 S I S S I
Beryllium ........ 067 2345 0.425 12.3 931 114. 9.3

mium. ........ 312 609 0.55 208 52.5 45.6 29.5
Calcium ......... 056 1564 0.157 . 1 ... 27.6 375
romium. ....... 257 289292 0.12 8.1 399 78.7 13.2
Cobalt .......... .320 2714 0.099 12.08 39.9 58.3 17.8
Copper .

(Er:ctrolytic) - .321 1981 0.092 16.6 2092.2 10.3 101.
Gold............ 695 1945 0.031 14.4 171.0 14.5 71.2
ron............. .283 2795 0.108 11.9 45.9 58.9 17.6
Lead ............ 408 621 0.030 29.5 20.05 124.3 8.4
Lithium .......... 019 367 0.79 56. 41.2 51.1 20.3
Magnesium. ...... 063 1204 0.249 25.7 89.5 26.9 38.7
Monganese. ...... 268 2968 0.107 23 Bl oo | .l ceeeee
Mercyry ......... 486 -38 0.033 e 4.8 576. 1.8
Molybdenum .. ... 367 4748 0.065 5.49 84.6 28.7 36.2
Nickel .......... .320 2646 0.112 13.7 33.8 41.5 25.2
Platinum ......... 771 3994 0.032 8.8 401 59.1 17.5
Silver ........... .378 1761 0.056 18.9 235.0 9.75 106.4
Tineovveeenn.. 263 450 0.054 N .4 38.0 69.2 15.0
Tungsten......... 695 6098 0.034 4.0 115.1 33.0 313
Veanadivm. ....... 202 3110 0.115 R 156.5 6.6
Zinc............ 257 787 0.09 ‘e 647 ... 1

*Unless otherwise stated, all values listed are for pure metals.

1By IACS is meant the International Annealed Copper Stindatd which is the internationally accepted value for the resistivity of annealed
copper of 100% conductivity. This value is 10.371 ohms pef mil.-"foot at 20-degrees Centigrade, and was adopted by the International
Electro-Technical Committes in 1913,

Table 81

POTENTIALS OF METALS* S*

Table 82

GALVANIC SERIES OF METALS

*These Signs indicate terminal potentisls of a galvanic system, and not of

the)electrolyte.
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METAL VOLTS Corroded end (anodic) | Nickel
Brasses
N _ Magnesium Bronzes
Sparume e 2080 Alominurn Monel
Mercury (Ous). . . oo ovme e s ool oo -0.7998 Duralumin Copper
CH‘;SP“ ................................... —-0.3469 Zinc Chromium iron
l-c"drogcn ................................. 0.000 Cadmium {passive)
AR ‘W 3P AN +0.132 Chromium-nickel-iron
Nickel. T 1o ron (possive)
Egb;lf:.é..) .............................. +8'§3 Ch(':g;;j:; iron Silver Solder
dniom. ... 0 Chromiumrickeliton | Siver
I e e e e e +0.770 {active) Gold
Aluminum.g. ... +1.337 Platinum
Magnesium. . ......ooooiiiiiiia +1.8 Soft solder
UM e e e ees e +2.715 Tin Protected end
Potassiume. T oot e, +2.995 Lead {cathodic)




Table 83 Table 85

Coefficients of linear expansion for commonly usodl
G MASS
TIME TO CHANGE SPEED OF ROTATIN bus supporting structures and bus materials ard?
WRS X Change in RPM. Material per °F. per °C.
Time (Sec) 8 X Torue (Ft. Lbs) Copper .......... 0.00000928 | 0.0000168]
Aluminum ........ 0.0000128 0.0000231
. Weight (Lbs) X [radius (#1)]3 Steel ............. 0.0000067 0.0000120
WRE {dise]=- Concrete ......... 0,0000079 | 0.0000143
2 Brickwork ......... 0.0000031 | 0.000005
. Wt, (Lbs.] X [(outer rad. in .)8 4 (inner rad. in #.)2]
WR2 (rim)=
2 EXPANSION OF STEEL,
COPPER AND ALUMINUM¢
With Different Temperature Changes
POWER TRANSMISSION BY SHAFT a5
Torque in f. Lbs. X R.P.M. ; n.: :-_."25’
5250 -f: o I
= so-——%’
—10 o.'J:-”'
o -t
Table 84 —? i
—6 =
9
ELECTROLYSIS — CURRENT IN PIPE LINES " . 3
PIPE LINES -, ii
...;2,§1
1000 WilR P} Ly 2%
Current in Amperes=-—t—eo——eXo = i
RX%S XC - g
;%8
. ®
. " ] —t
—4
W==Woight of pips in pounds per ft.
L==Length of test section in foet. i

R=Resistance of Voltmeter in chms.
r=Resistance of leads in chms. Note that scale for steel is read opposite the steel scale on coppers
$=Resistivity of pipe material in micro ohms per aluminum scale, not where the line between the length and tempera-

Lb, Ft. {for steel pipe $==215.8) fure scales crosses the steel scale.
e=Reading on meter in millivolts, P W. B. M of the Pennsylvania P P x
R B S e P 8 Lkt Consen

“USED BY PERMISSION."
All publication rights are reserved by the asthors.
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Table 88

CONDUIT SIZES FOR CABLES
Multipliers for One or More Cables Per Conduit

.38+ o2 5 = jo—2,7 — 31—
1.0 20 2. 2.4 | % Shown ot left is the multiplier # for the smallest equivalent
) ! X * diameter of & group of cables and the multiplier © to
determine the required internal dismeter of the conduit
forbth‘o same, expressed in terms of the diameter of a single
cable®.
Nof:: The multiplier shown to obfainsthe)required conduit
diameter is for cobles up to 250 MCM and ruas not over
100 feet long having not more than 4o 90° bends or o
s ttel of 180 bende. (Mora than 190" in bods betven
oo 4, 03 is not recom 3
'-2;- -gg- f"gg 3 | 3.3-.‘ more difficult_conduif runs, and runs three or
. more cables over 250 MCM, lincrease the in dismeter
o of the conduit to 120%.
Example 1: To determine the required minimum internel
dismeter, in inches, of siconduit for three, #2/0--3000 volit,
single conductorfcables.
Dicm;;osn:.of one, #2/0—3000 volt cable==1.0 X .795=
Minz.;nm Ninternal diemeter of condui=27 X .795=
"_"3"‘ P—::g_- "2|'l_.' .'2l'g_- From ‘table below o 22" conduit is required.
. . M- Minimum gfoup diemeter of the three cables is 2.1
.0 .0 1.0 X, 795=1.709"
Example) 2: “To determine the required minimum internal
== dismeter.\in inches, of @ conduit for two, 4-conductor #9,
600, volt cables.
Diom;f.o‘t:. of one, 4-conductor #9, cable==1.0 X .788=
mnﬁr;-;.“ intornsl diameter of conduit=25 X .T88=
INTERNAL DIAMETERS OF IRON CONDUITS From table below & 2" conduit is required.
'x7qmp; of the two cables is 2.0
w Vg ' 1% 1% b U’ 3* 31& 4 J88=1.578",
623 | 824 1 1.05 | 1.38 | 1.61 | 2.07 | 2.47 | 3.07(},.3.55 14.03
Table 89 Table 90
ELECTRICAL METALLIC TUBING
RIGID METAL CONDUIT . . .
Weight and Dimensions
ls"ndc Externel Ilionlm'l N:wnllv'ul M'la.!‘:&- lk’:b
J Leagth Diem., nterma (]
Inches Inches | Diam, | Thicknes 1%5:?\ Inch sze | DVAMETER, INCHES
Inches INCHES P{':‘.ﬂ
Y% 9 1Y 0.840 0.622 0.109 79 14 p =
34 9 114 1.050 0.824 0.113 105 14 % o577 e
1 o1 1315 4 1049 | 0.133 153 1% % 0.7 :m :.s
0. 8R4 X
W% | oir, N[ 16ss/| 1380 | 0140 | 01 | 1% % i :9 5
1% v 1900 | 1610 | 0145 249 | 1% ! bl :
2 o1 2375 | 2067 | 0.154 334 1% % 1.508 1:3% o
. 1 1
2% 9 1047 2.875 2469 0.203 597 8 1% 1.738 510 %
2.067
3 9 10%° 3.500 3.068 0.216 690 8 2 2195
3% ¥ 1014 4.000 3.548 0.296 831 8
4 9 104 4.500 4.026 0.237 082 8
5 9 10" 5.563 5.047 0.258 1,344 8
6 9 10 6.625 6.065 0.280 1,770 8
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TECHNICAL DATA

i
)
¢ K

STANDARD 90°BEND

Table 91

SPECIAL LARGE RADIUS ELBOW FOR THICK WALL CONDUIT

ST A RADIUS ELBOW
Radius Al 1¢ 15" 18° 24" 30" 36" 497
Offsst | C | 2 | 24 | 28" | 35 | 41" | 47" | 54 SIONS ININCHES  [Length Wt.,
Tengent D| 9 1° 10" | 11" | 11" | 1 | 12 sfore Pg:&h
lé:?s‘h 3’0" | 3'¢" | 4'0° 11" | 8’9" | 6’6" ! 5 ° ins
Bending 4.00| 3.58 273 11.75| 0.83
450 3.98 2.97| 13.00] 1.93
Offset 5.75| 5.09 9.73| 14.50| 2.03
7.25] 6.42 2.68 16.75| 3.18
17 | 11.34| 14.34 8.25| 7.30 3.02] 19.00| 4.32
14° 11.47| 1447 9.50| 8.31 4.04| 23.00| 7.05
1147 11.05| 14.05 10.50| 9.06 4.75| 26.00| 12.61
TRADE 10.81} 13.81 }g% 1;%8 2?,3 gggg ;g.g
%'l 10.56] 13.56 . . . . .
Size 2 0.56 1%_35 16.00f 13.75 4.931 35.00] 31.7
3% 18.00] 15.50 5.36] 39.00! 41.1
4 24.00] 21.22 6.15} 50.00| 61.7
4%2' 30.00| 26.69 6.44| 60.00| 95.
S
6'
@RNAL AREA OF CONDUIT OR TUBING
Internal Ares Internal Ares
Diameter | Square SIZE Diameter | Square
(Inches) Inches (Inches) Inches
.622 .30 3 3.068 7.38
.824 .53 3% 3.548 9.90
1.049 .86 4 4.026 12.72
1.380 1.50 4% 4.506 15.95
1.610 2.04 5 5.047 20.00
2.067 3.36 6 6.065 28.89
2.469 4.79




Table 94

RECOMMENDED CONDUIT SPACING FOR ADEQUATE LOCK-NUT CLEARANCE

A 8
0.D. CLEARANCE
SPACING IN INCHES — CENTER TO CENTER
Trade Size—Conduit “A" Y | % 1 W 1| 2 (2% ] 3 [ 3% |74 | 4% | 5 6
Lock-Nut Outide Dia. 1% | 136 [11Yie| 26| 2%6| 3 [ 3%e| 4%ic|4iNe6| 5% | 6 |6!Ye|7'%s
Minimum 13%4s6
% Recommended | 134
Minimum 186 | 1%s
% Recommended | 1% | 134
Minimum 1% (156 | 1%
1 Recommended 1% |1 | 2
Minimum 1% |17 |2 2%
1 Recommended | 2 2% (2% | 2
Minimum 1154 2Yie | 236 | 276 |2 N6
1% Recommended % |2V 9% 2% [9%
. Minimum 2¥e | 296 [ 21700234 |27 |3
éb 2 Recommended | 236 | 2% | 2¥|3 3% | 3%
3 Minimum 2%e | 2%6 | 231 3 3% 3% |3%
% % Recommended | 254 |23 (3 34 [ 33% | 3%
& Minimum 2136/ 21%6]3%ie | 3%6 |37%6 | 3% | 4 4%
3 3 Recommended | 3 31 133 13% 3% |4 44 | 44
Minimum 3Van (3% [3% (3% |3% 4Ye |46 | 4% |41%e
3% | Recommendeday| 3%0i 3% (3% |3% |4 4% |44 |5 5%
Minimum 36 | 3%e | 31146| 31%6| 4Vie | 436 |45 | 41546/ 54 | 5%s
4 Recommiended 334 |37 |4 44 |46 |44 |5 5% 5% |6
Minimum 3% (3% |4 A4 (4% (4% |47 |5% [5%e|578 |6
A% Recommended 4 A AV (4% (4% |5 54 | 5% |6 6 | 6%
Minimum A |4V4 | 4% 4% |43 |S sS4 |15%e | 5% | 636 | 6V | 61346
S Recommended 434 4% (4% |4 |5 53% |5% |6 6 |16% |7 T4
Minimum 434 (4% |5 54 [5% [5% |57 |6%e 6% [6'6 7V8 |76 | 8%
6 Recommended | S 5% |5 (5% [S% (6 6Y4 (6% |17 T4 |75 |8 854
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TECHNICAL DATA

Formula:—Degrees C.==5/9 (*F.—32)

Table 95

TEMPERATURE CONVERSION CHART FAHRENHEIT TO CENTIGRADE

(] 1 2 3 4 S (-} 7 8 9
Des.
F
DEGREES CENTIGRADE
—40 - 40 —-40.6 —41.1 —41.7 —~42.2 —42.8 —43.3 —439 —44.4 —-45.0
-30 ~34.4 -=35.0 -35.6 -36.1 -36.7 -37.2 -37.8 -38.3 =389 -39.4
-20 —-28.9 -~90.4 -30.0 -30.6 -31.1 -31.7 -392.2 -~32.8 —33.3 -339
-10 -23.3 -23.9 —-24.4 —-925.0 -25.6 —~26.1 -26.7 —27:9 =278 -28.3
-0 -17.8 -18.3 -18.9 -19.4 ~920.0 —20.6 -21.1 -21.7 —~09.9 -22.8
+0 -17.8 -17.2 -16.7 -16.1 -15.6 -15.0 —144 -13.9 -13.3 -12.8
10 -12.2 -11.7 =111 -10.6 -10.0 - 9.4 - 89 - 8.3 - 78 - 7.2
20 - 6.7 - 61 - 5.6 - 5.0 — 4.4 - 39 - 33 = 28 - 29 - 17
30 - 11 - 0.6 + 0 0.6 141 1.7 29 2.8 33 39
40 4.4 5.0 5.6 6.1 6.7 7.2 1.8 8.3 8.9 9.4
50 10.0 10.6 1.1 1.7 12. 12.8 133 139 14.4 15.0
60 15.6 16.1 16.7 17.2 17.8 183 18.9 19.4 20.0 20.6
70 1.1 1.7 29.9 2.9 3.3 239 244 25.0 25.6 26.1
80 26.7 27.2 27.8 28.3 28.9 20.4 30.0 30.6 311 31.7
90 32.9 32.8 333 33.9 344 35.0 35.6 36.1 36.7 37.2
100 37.8 38.3 38.9 390.4 40.0 40.6 411 41.7 422 42.8
110 433 439 44.4 45.0 45.6 46.1 46.7 47.2 47.8 48.3
120 48.9 49.4 50.0 50.6 51.1 517 52.2 52.8 $3.3 53.9
130 54.4 55.0 55.5 56.1 56.6 57.2 57.8 58.3 58.9 59.4
140 60.0 60.5 611 61.7 62:2 62.8 63.3 639 64.4 65.0
150 65.5 66.1 66.6 67.2 678 68.3 68.9 69.4 70.0 70.5
160 7141 71.6 72.2 72.8 733 73.9 74.4 75.0 75.5 76.1
170 76.6 774 77.8 783 78.9 79.4 80.0 80.5 81.1 81.6
180 82.2 89.8 83.3 83.9 84.4 85.0 85.5 86.1 86.6 87.1
190 87.8 88.3 88.9 94 90.0 90.5 N 91.6 92.2 92.8
200 93.3 93.9 94.4 95.0 95.5 96.1 96.6 971 97.8 98.3
210 98.9 99.4 100.0 100.5 101.1 101.6 102.2 102.8 103.3 103.9
220 104.4 105.0 105.5 1061 106.6 107.2 107.8 108.3 108.9 109.4
230 110.0 110.5 1111 141.6 112.2 112.8 113.3 113.9 114.4 115.0
240 115.5 116.1 146.6 117.2 117.8 118.3 118.9 119.4 120.0 120.5
250 121.1 121.6 122.2 19292.8 123.3 123.9 124.4 125.0 195.5 126.1
260 126.6 1927.2 127:8 1928.3 1928.9 129.4 130.0 130.5 1314 1316
270 132.2 132.8 133.3 133.9 134.4 135.0 135.5 136.1 136.6 137.2
280 137.8 138.3 1380 139.4 140.0 140.5 1411 141.6 1422 1428
200 143.3 143.9 244.4 145.0 145.5 146.1 146.6 147.2 147.8 148.3
300 148.9 149.4 150.0 150.5 151.1 151.6 152.2 152.8 1533 153.9
310 154.4 155.0 155.6 156.1 156.7 157.2 157.8 158.3 158.9 159.4
320 160.0 160.6 161.1 161.7 162.2 162.8 163.3 163.9 164.4 165.0
330 165.6 166.1 166.7 167.2 167.8 168.3 168.9 169.4 170.0 170.6
340 1711 1.7 172.2 172.8 173.3 1739 174.4 175.0 1756 1761
350 176.1 177.2 177.8 178.3 178.9 179.4 180.0 180.6 181.1 181.7
360 182.2 182.8 183.3 183.9 184.4 185.0 185.6 186.1 186.7 187.2
370 187.8 188.3 188.9 189.4 190.0 190.6 191.1 191.7 192.2 192.8
380 193.3 193.9 194.4 195.0 195.6 196.1 196.7 197.2 197.8 198.3
390 198.9 199.4 200.0 200.6 201.1 201.7 202.2 202.8 203.3 2039
400 204.4 205.0 205.6 206.1 206.7 207.2 207.8 208.3 208.9 209.4
For Interpolation:
Fa ... 0.4 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1.0
°C.vinnn. 0.06 0.1t 0.17 0.22 0.28 0.33 0.39 0.44 0.50 0.56
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TEMPERATURE CONVERSION CHART CENTIGRADE TO FAHRENHEIT

Formule=—Degrees F==9/5 °C, +- 32,

Table 96

0 1 ] 3 4 S é 7 ] ®

Des.

C

DEGREES FAHRENHEIT
—40 -40.0 -41.8 ~43.6 -45.4 -47.2 -49.0 -50.8 -52.6 =54.4 -56.2
=30 -22.0 -23.8 -25.6 -27.4 -20.2 ~-31.0 -32.8 -34.6 -36.4 -38.2
-20 - 40 - 5.8 - 1.6 - 9.4 -11.2 -13.0 -14.8 -16.6 ~18.4 -20.2
-~10 +14.0 +12.2 +10.4 <+ 8.6 + 6.8 + 5.0 4+ 3.2 + 1.4 - 0.4 - 929
- 0 4+32.0 <+30.2 +28.4 +26.6 +24.8 +£3.0 +21.2 +19.4 +17.6 +15.8
0 320 33.8 35.6 37.4 39.2 41.0 42.8 44.6 46.4

+1 ] 50.0 51.8 53.6 55.4 57.2 59.0 60.8 626 64.4 g:g

20 68.0 69.8 71.6 73.4 75.2 77.0 76.8 80.6 82.4 84.2

30 86.0 87.8 89.6 .4 93.92 95.0 96.8 o8 100.4 102.2

40 104.0 108.8 107.6 109.4 111.2 113.0 114.8 116.6 1184 120.2

50 122.0 123.8 195.6 127.4 129.2 131.0 132.8 134.6 136.4 138.2

60 140.0 141.8 143.6 145.4 147.2 149.0 150.8 152.6 154.4 156.2

70 158.0 159.8 161.6 163.4 165.2 167.0 168.8 170.6 172.4 174.2

80 176.0 177.8 179.6 181.4 183.2 1850 186.8 188.6 190.4 192.2

90 194.0 195.8 197.6 199.4 201.2 203.0 204.8 206.6 208. 210.2
100 212.0 213.8 215.6 217.4 219.2 £21.0 2902.8 294.6 .4 208.2
110 230.0 9£31.8 233.6 235.4 237.2 239.0 240.8 242.6 44.4 246.2
120 248.0 249.8 251.6 253.4 255.2 257.0 258.8 260.6 270.4 264.2
130 266.0 267.8 269.6 271.4 273.2 275.0 276.8 278.6 £80.4 202.2
140 284.0 285.8 287.6 289.4 29%:2 203.0 294.8 296.6 208.4 300.2
150 302.0 303.8 305.6 307.4 309.2 311.0 312.8 314.6 316.4 318.2
160 320.0 321.8 323.6 3254 3027.2 329.0 330.8 3326 3344 336.2
170 338.0 339.8 341.6 343.4 345.2 3470 348.8 350.6 352.4 354.2
180 356.0 357.8 359.6 361.4 363.2 365.0 366.8 368.6 370.4 3722
190 374.0 375.8 377.6 379.4 381.2 383.0 384.8 386.6 388.4 390.2
200 392.0 393.8 395.6 3974 399.2 401.0 402.8 404.6 406.4 408.2
210 410.0 411.8 413.6 415.4 417.2 419.0 420.8 4292.6 424.4 426.2
220 428.0 4929.8 431.6 433.4 435.2 437.0 438.8 440.6 442.4 444.2
230 446.0 447.8 449.6 451.4 453.9 455.0 456.8 458.6 460.4 462.2
240 464.0 465.8 461.6 469.4 471.2 4730 474.8 476.6 478.4 480.2
250 482.0 483.8 485.6 487.4 489.2 49M.0 492.8 494.6 496.4 498.2
260 $00.0 501.8 503.6 505.4 507.2 509.0 510.8 512.6 514.4 516.2
270 518.0 519.8 521.6 523.4 525.2 527.0 528.8 $30.6 532.4 534.2
280 536.0 537.8 539.6 541.4 543.2 545.0 546.8 548.6 550.4 552.2
290 554.0 555.8 557.6 559.4 561.2 §63.0 564.8 566.6 568.4 570.2
300 572.0 573.8 $75.6 577.4 579.2 581.0 582.8 $84.6 586.4 588.2
310 590.0 591.8 $93.6 595.4 597.2 §99.0 600.8 602.6 604.4 606.2
320 608.0 609.9 611.6 613.4 615.2 617.0 618.8 620.6 622.4 624.2
330 626.0 627.8 629.6 631.4 633.2 635.0 636.8 638.6 640.4 642.2
340 644.0 645.8 647.6 649.4 651.2 6530 654.8 656.6 658.4 660.2
350 662:.0 663.8 665.6 667.4 669.2 671.0 672.8 674.6 676.4 678.2
360 680.0 1.8 683.6 685.4 687.2 689.0 690.8 692.6 694.4 696.2
370 698. .8 701.6 703.4 705.2 707.0 708.8 710.6 712.4 714.2
380 716.0 717.8 719.6 721.4 793.2 725.0 726.8 728.6 730.4 7322
390 7134.0 735.8 737.6 739.4 741.2 743.0 744.8 746.6 748.4 750.8
400 752.0 753.8 755.6 757.4 759.2 761.0 762.8 764.6 766.4 768.2

For Interpoletion:

T .- o.! 0.2 03 0.4 0.5 0.6 0.7 08 0.9 10

OF i e 0.18 036 0.54 0.72 0.90 .08 126 144 162 190
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TECHNICAL DATA

Table 97

THREAD DIMENSIONS
(Reference: U. S, Dept. of Commerce C S 24-43)

NATIONAL SCREW THREAD STANDARDS

"Go" and "No Go" Pitch Diameter Limits, Classes I.-I.HI-IV
National Coarse NC (Formerly ASME and U. S. Standard)
National Fine NF (Formerly ASME and S. A. E, Standard) Pitches NS

D=Major Diameter
NUT o w x E—PitchyDiameter
K=Minor Diameter

NN\

NOTE~Class 11 fit will be furnished unless otherwise/ specified
by the purchaser.

NATIONAL FINE SERIES

SCREWS (RING THREAD GAGE) . NUTS (PLUG_THREAD)G AGE)
Size Basic Major Minor
and Loose Free Medivm Close Pitch Loose F.ee Medium Close Diem, Digm,
Thesads Fit Fit Fit Fit Diam, Fit Fit Fit Fit D K
Per In. Class | Class 1l Class Il | Closs IV E Class 1 Class i Class It | Clens IV
0—BONf 0512 .0519 .0519 .0520 0519 .0543 {0536 0532 0525 0600 0438
.0488 .0502 .0506 0514 0519 .0519 .0519 0519
1—-72NF 0633 0640 0640 .0641 0640 0665 10658 0653 0647 0730 0550
.0608 0622 0627 0634 0640 0640 0640 0640
2—64NF .075¢2 0759 0759 .0760 0759 0785 20778 .0773 0766 .0860 0657
0726 0740 .0745 0753 0759 0759 0759 0759
3--56NF 0866 .0874 .0874 .0876 .0874 0902 0894 .0889 .0881 0990 0758
.0838 .0854 .0859 .0869 0874 .0874 0874 0874
4—48BNF 0976 .0985 0985 0987 .0985 1016 .1007 1001 0993 .1120 0849
0945 0963 0969 0979 20985 0985 .0985 .0985
5—44NF L1093 1109 .1102 L1104 1102 1134 1125 1118 1110 L1250 0955
L1061 L1079 .1086 1096 1102 1102 1102 L1109
6—40NF .1208 1218 1218 A220 1218 1252 1242 .1235 1297 .1380 1055
1174 1194 1201 1211 1218 1218 1218 1218
8—36NF L1449 .1460 1460 1462 1460 1496 .1485 .1478 1469 1640 L1279
1413 1435 1442 .1453 L1460 1460 1460 L1460
10—32NF 1686 1697 1697 L1699 1697 1738 1724 1716 1707 1900 1494
.1648 1670 L1678 1689 1697 1697 L1697 L1697
12~-28NF 1916 1928 1998 1930 1928 1971 1959 L1950 L1939 2160 1696
.1873 1897 1906 L1919 .1998 1928 1928 1928
V4—28NF 2256 2968 19968 2270 2968 231 2999 2990 2279 2500 2036
2913 2937 9246 2959 2968 2268 2968 2968
46— 24NF 2841 2854 2854 2857 2854 .£900 .2887 2878 .2B66 3125 2584
2795 2824 2830 2845 2854 2854 2854 2854
Y—24NF 3466 3479 3479 3482 3479 3525 .351¢2 .3503 3491 3750 3909
.3420 23446 .3455 .3470 3479 3479 .3479 3479
Th6—20NF .4035 .4050 4050 4053 .4050 .4101 4086 4076 4063 4375 3725
.3984 4014 4024 4040 .4050 4050 4050 .4050
Vo—20NF L4660 4675 4675 4678 L4675 4726 AT11 4701 .4688 .5000 .43%0
L4609 L4639 4649 4665 4675 4675 4675 4675
%6-—18NF (5948 5964 5264 5267 5264 5321 .5305 5294 5279 5625 4903
.51917 5223 5234 5252 5264 5264 5264 .5264
S—18NF 5873 5889 .3889 5892 .5889 5946 5930 5919 .5904 6250 .5528
5816 .5848 5859 5877 .5889 .5889 5889 .£889
%4~—16NF 7076 7094 7094 .7098 7094 7187 7139 7126 7110 .7500 6688
,7013 7049 7062 7082 7094 7094 7094 7094
Ya—14NF .8265 .8286 8286 8290 8286 8356 8335 8322 8304 .8750 .782¢
.8195 .8237 8250 8272 .8286 8286 .8286 8286
1—14NF 9515 9536 9536 9540 .9536 9606 9585 9572 9554 1.0000 9072
9445 9487 9500 9529 9536 9536 9536 9536
1Yg—12NF 1.068% 1.0709 1.0709 1.0714 1.0709 1.0788 1.0765 1.0749 1.0729 1.1250 1.0167
1.0606 1.0653 1.0669 1.0694 1.0709 1.0709 1.0709 1.0709
1V4=-12NF 1.1935 1.1959 1.1959 1.1964 1.1959 1.2038 1.2015 1.1999 1.1979 1.2500 1.1417
1.1856 1.1903 1.1919 1.1944 1.1959 1.1959 11959 1.1959
A¥e—1ONF 1.3185 1.3209 1.3209 1.3214 1.3209 1.3288 1.3265 1.3249 1.3299 1.3750 1.2667
1.3106 1.3153 1.3169 1.3194 1.3209 1.3209 1.3209 1.3209
Tr—12NF 1.4435 1.4459 1.4459 1.4464 1.4459 1.4538 1.4515 1.4499 1.4479 1.5000 1.3917
1.4356 1.4403 1.4419 1.4444 1.4459 1.4459 1.4459 1.4459
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Table 98

NATIONAL COARSE SERIES

SCREWS (RING THREAD GAGE) NUTS (PLUG THREAD GAGE)
Size Besle - Major Minor
and Loose Free Medium Close Pltch Loose Free Mediem Close Dism, Diem{
Thveads Fit Fit Fit Fit Dism. Fit it (1 7] K
Per in. Class | Class Il Clan Class IV E Class 1 Clen i Class il | Cless IV
1—64NC 0692 | 0699 | 0629 | .0630 | 0629 | .0655 | .0648 | .0643 | .0636 | .0730 | .0se7
0506 | 0610 | 0615 | 0623 0629 | w0629 | 0620 | 0629
2—56NC 0736 | 0744 | 0744 | .0746 o744 | .0772 | 0764 | .0759 | .0751 | .0860 | .06%8
0708 | 0724 | 0799 | 0739 0744 | 0744 | 0744 | 0734
3—48NC 0846 | 0855 | .o8ss | .o8s7 | .8s5 | .88 | .0877 | .0871 | .0863°% 0990 | .0719
0815 | 0833 | 0835 | 0849 0855 | 0sss | lo8ss | 0855
4—40NC 0948 | .0958 | .0958 | .0960 | .0958 | .0092 | .0982 | .0975 | 0967 | 4110 | .0795
0914 | 0034 | 0941 | 0951 0958 | 0958 | .0958 | 09se
5—40NC 1078 | 1088 | .1088 | 1090 | .1088 | .1122 | .1112 | 110540 10970 .1250 | .09e5
1044 | 1084 | 1071 | ‘1081 088 | 1088 | :1088(| /1088
6—32NC 166 | 4177 | 4177 | 179 | 177 | ae1s | 1204 | 1196 | 1187 | 1380 | .0974
1128 | 1150 | 1158 | 1169 177 L 1 | g [
8-32NC 1426 | 1437 | 1437 | 1439 | 1437 | 1475 | 1464 (o 1456 b 1447 | .1640 | 1934
4388 | 1410 | 1418 | 1429 1437 | 1437 | Ni1437 | e
10—24NC 1616 | 1699 | 1699 | 1632 | 629 | 1675 | .16620N. 1659 | 1641 | 1900 | .43%9
4570 | 4596 | 1605 | 1620 1620 | 1699 | Wié2o | 1éee
19—24NC 1876 | 1889 | .1889 | .1892 | .1889 | .1935 | 19990 .1913 | 1901 2160 | .1619
1830 | 1856 | .1865 | .1880 1889 | <1889 W), 1889 | 1889
14—20NC 2160 | 2175 | 21715 | 2178 | 21715 | . 2100|2201 | 2188 | .s00 | .18s0
2100 | 139 | 2140 | 265 2175 | #1751 =15 | #2178
846—18NC 2748 | 9764 | 2764 | 2767 | 2764 | 2891 9805 | .2794 | 9779 | .3125 | 403
20 | @193 | 2734 | 275 | eres IN2164 | 2764 | 9764
%H—16NC 3396 | 3344 | 3344 | 3348 | 3344 [Wm3407 ) 3389 | 3376 | .3360 | .3750 | .e938
3263 | 3200 | 3312 | 3332 B4y 3344 | 3344 | 3344
14NC 3090 | 3911 | 3911 | .3915 | .99 3981 | .3960 | .3947 | .3929 | 4375 | .3447
He— 3620 | 3see | 3875 | 3897 301 | 3om1 | 3ot | 3em
%—13NC 4478 | 4500 | .4500 | .4504 | .4500 | 4574 | .455¢ | .4537 | .4519 | .5000 | .4001
4404 | 4448 | 4263 | ‘4485 4500 | 4500 | 4500 | 4500
Y e—12NC 5060 | .5084 | .5084 | .5089 |f 5084 |» 5163 | 5140 | .5124 | .5104 | .5625 | .4542
4981 | Soge | 5044 | 5069 5084 | Soes | Soa | Soe4
H—1INC 5634 | 5660 | .5660 | 5685 | (5660 | .5745 | .5719 | .5702 | .se81 | .6250 | .506%
8549 | 8601 | 8618 |4 5644 5660 | 5660 | 5660 | 5680
%—10NC 69922 | 6850 | 68504 6856 | 6850 | .eoa2 | 6914 | 6895 | 873 | .7500 | .6201
6730 | 6786 | 6805 | Wi6833 6850 | 6850 | 6850 | é8s0
Ve ONC 7997 | .goes | .soes || .8034. | .0098 | 8198 | .8098 | .e077 | .8ose | .87s0 | .7307
807 | 7958 | (7979 |W8010 Bo2s | 8028 | 'sog8 | .eogs
1— BNC 9154 | 9188 | .ofee [n..9195 | 9188 0999 | 964 | 9242 | .9215 | 10000 | .8376
9043 | 91e | 9134/ Disted o188 | o168 | o188 | o188
1%— INC 10283 | 10322 |-3:0328. |41.0330 | 1.0322 | 1.0446 | 1.0407 | 1.0381 | 1.0352 | 1.1250 | .9394
10159 | 10237 /1. 1.0300 10392 | 10322 | 10322 | 1.0322
14— INC 11533 | 14572 |\ 1.1572 | 1.1580 | 1.1572 | 1.1696 | 1.1657 | 1.1631 | 1.1602 | 1.2500 | 1.0644
1409 | 11487 [Whas33 | 11550 11572 | 14572 | 11572 | 1.157¢
1%— 6NC 19683 | 18667 o1.2667 | 19676 | 12667 | 12412 | 12768 | 1.2738 | 1.2703 | 13750 | 1.1585%
12478 | 118566 | 92506 | 1.9640 12667 | 12667 | 19667 | 18667
1Y &NC 1.3873 1139170 | 13917 | 13926 | 13917 | 1.4062 | 1.4018 | 1.3988 | 1.3953 | 1.5000 | 1.2835
13728 | qi3816 7| 13846 | 1.3890 13017 { 13917 | 13017 | 13917
- SNC 1.0000 16201 1.6201 1.6201 1.6317 1.6283 1.7500 1.4
%5 26085 | 1.6119 16201 | 1.6201 902
1.8557 | 18557 1.8557 1.8684 | 1.8646 20000 | 1.711
2= 4UNC 1.8430 | 1.8468 18557 | 18557 3
Yi— 4VANC 1057 | 2.1057 2.1057 21184 | 21146 229500 | 1.9613
P 4 5093 | 2096e 21057 | 21057 96
Vo 23376 | 2.3376 2.3376 23516 | 2.3473 25000 | 247
24— NG 93936 | 23979 23376 | 23376 52
— 4NC 25876 | 2.5876 2.5876 26016 | 25973 27500 | e.4g52
24 25736 | 25779 25876 | 25876
4 28376 | 28376 2.8376 28516 | 28473 3.0000 | 26752
3—4ane 28936 | 28979 28376 | 28376
Vi— 3.0876 3.0876 3.1016 3.9500
3%— 4NC 3876 31016 29959
Y. 3.3376 3.3376 3.3516 3.5000 | 3.1
e e 33936 33376 34752
S 3.5876 3.5876 3.6016 27500 | 3.
33— 4NC 3.5876 5 3.6016 3.4959
3.8376 3.8376 3.8516 4.0000
4— 4NC 3.8936 3.8376 36752
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TECHNICAL DATA

Table 99

THREAD DIMENSIONS

American National Form Thread — Special Pitches (N.S.)

Piich Minor Size snd Malor Pitch Minor Size ond Major Plich Minor
m‘ DMC:‘:.' Dism. Diem. Theeads Diam, Diem. Dism, Theeods Dism, Diam,
Per In, Por Ia. Per In.
D E K D E K D € K
) 2500 2999 1959 12NS .8750 8209 1667 134—10NS 1.7500 1.6850 1.6201
:gﬁ 2500 2997 L2094 k1 6NS .8750 8344 .7938 134—12NS 13500 1.60589 6417
~—~QONS 3125 .2800 2475 1—12NS 1.0000 2459 8917 2—10NS 2.0000 1.9350 1.8701
gﬂ:—%ﬂNS 3125 2929 2719 1—16NS 1.0000 9594 9188 2—12NS 2.0000 1.9459 1.8917
u:QONS 3750 3495 .3100 1 1ONS 1.1250 1.0601 1.0051 214-—10NS, 2.2500 2.1850 2.1901
3ONS 3750 1 14NS 1.1250 1.0786 1.0323 2V4—12NS 2.9500 2.1959 2.1417
16NS .5000 A594 4188 1?-—-10NS 1.2500 1.1851 1.1201 2%—10NS 2.5000 2.4350 2.3701
4NS .5000 4729 4459 1 ;4-—1 4NS 1.2500 1.2036 1.1573 4 12NS 2.5000 2.4459 2.3917
6250 5844 5438 1 10NS 1.3750 1.3101 1.2451 234~ 10NS 2.7500 2.6850 2.6201
1% 6250 1 14NS 1.3750 1.3286 1.2623 2%4—12NS 2.7500 2.6959 26417
12NS .7500 5959 5417 1 10NS 1.5000 1.4351 1.3701 3—TONS 3.0000 2.9050 2.8701
ﬁ—_—QONS 7500 1 14NS 1.5000 1.4536 1.4073 3—12NS 3.0000 2.9459 .8917
! I\J_/\‘ L
PLUG CABES CLEARED
ATMIOR DIAM
RING GAGES
CLEARED AT
MAJOR OI

STANDARD,SYSTEM OF MARKING

Manufacturers of small tools, recognizingythe necessity of a standard system of marking taps, dies and other
threading tools, will mark their tools with'the neminal size, number of threads per inch, and the proper symbol to identify

the thread form.

Symbols commonly used infAmecican practice are:

N.C.—American National Coarse Thread, Series.

N.F—American National Fine Thréad Seriés.

NS —American National Special Thréad Series.

N.H.T—~American Nationsl Hose!Coupling Threads.

N.P.T—American Natiohal Taper Pipe Threads.

N.PS.—American Nafional Straight)Pipe Threads.

GREASE—Undersize Straight Pipe Threads.

STEAM—Straight Pipe Threads(for Coupling Taps.

CONDUIT—Oversize Straight Pipe Threads for Coupling Taps.

V=50 degree V-Thread usually with both the crest and root flatted
soversl thousandths ‘from the theoretical to the user's specifica-
tions,

ACME—Standardized 29 degree Thread.

SB~—Manufacturers’ Stove Bolt Standard Thread.
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i
H=866025 X P=Depth of 60° sharp V-thread,
h==.649519 X P=Depth of American National form of thread.

=.125000 X P=Width of flat at crest and root of American
National Form.

==.108253 X P=Depth of Truncation from sharp V.



Dimensions and Per Cent Area of Conduit and of Tubing

Area ~ Square Inches
Internal Not Lead Covered Lead Covered
Trode Diameter Toteal 4 Cond. Over 4
Size  Imches | 10k’ | | Cond. 2Cond. 3Cond. and Over | 1 Cond. 2Cond. 3 Cond. 4 Cond.| Cond
53% 31% 43% 40% 55% 30% 40% 3% 35%
622 .30 .16 .09 13 A2 17 .09 12 B A1
,x" 824 .53 .28 16 .23 21 .29 .16 21 .20 19
1 1.049 .86 .46 .27 .37 .34 47 .26 .34 .33 .30
1% 1.380 1.50 .80 .47 .65 .60 .83 .45 .60 .57 .53
% 1.610 2.04 1.08 .63 .88 .82 1.12 .61 .82 .78 J1
2 2,067 3.36 1.78 1.04 1.44 1.34 1.85 1.01 1,34 1.28 1.18
2% 2,469 4.79 2.54 1.48 2,06 1.92 2,63 1.44 1.92 1.82 1.68
3 3.068 7.38 3.9 2,29 3.17 2,95 4.06 2,21 2,95 2.80 2.58
3% 3.548 9.90 5.25 3.07 4.26 3.96 5.44 2,97 3.96 3.76 3.47
4 4.026 12,72 6.74 3.94 5.47 5.09 7.00 3.82 5.09 4.83 4.45
5 5.047 20.00 10.60 6.20 8.60 8.00 11.00 6.00 8.00 7.60 7.00
[ 6.065 28.89 15.31 8.96 12.42 11,56 15.89 8.67 11.56 10.98 0.11

Dimensions of Rubber-Covered and
Thermoplastic-Covered Conductors

Dimensions of L ead-Covered Conductors
Types R RHL, and RUL

dimensions to(be uséd for new work In computing size of conduit
or tublng for combinations of wires not shown in Table 1.
**No. 14 to No. 2
No. 18 to No. 8, solid; No. 6 and larger, stranded.

The dimensions of rubber-covered conductors in column 3 of
this table are togbe used in computing the size of conduit or tub-
ing fotynew work for combinations not shown in Table 1. The di-
mensions, in the last column of this table may beused only for
rewiring exi sting raceways.

Types RF-2,RFH-2,R,RH., | Types TF, T, TW, RU**, Single Two Three
Size [RHH, RHW, RH-RW,RWTH RUH**, RUW Size Conductear Conductor Conductor
AWG s AWG N
Approx. Diam,| Approx. Area [Approx. Diem.| Approx. Ares Diom. [ Area Diam.  Arec Diem, Arees
MCM inches Sq. ins. Inches Sq. Ins, MCM Inches "Sqi'ins.| Inches Sq. Ins. | Inches Sq. Ins.
18 146 .0167 .106 .0088 14 28 062 |.28x 47 .11 59 273
16 .158 .0196 118 0109 12 .29 066 |.31x 54 148 62 .m
N 10 .35 09 |.35x 59 .180 .68 .
14 | 2/64in, 171 .0230 131 0135
14 | 3/64in. .204* .0327* 8 41 132 | 41x 7YV ,255 82 3
12 | 2/64in. .188 .0278 .148 0172 é 49 188 | .49x .86 .369 97 J38
12 | 3/64in, .221* .0384* 4 .55 237 | S4x .96 457 1.08 916
10 242 0460 . 168 .0224 2 60 .283 | .61x1.08 .578 L.21 1.146
8 31 .0760 .228 0408 ] 67 352 | . 70x1,23  .756 .38 149
é 397 -1238 323 -0819 0 1 396 | .74x1.32 859 147 L7
4 -452 -1605 372 -1087 00 .76 454 [.79x1.41 .980 1L.57  L.94
3 481 -1817 -4ot 4263 000 .81 515 | .84x1.52 1123 | 169 M
2 513 -2067 -433 J473 0000 | .87  .593 |.90x1.64 1302 | 1.85 2.68
) .588 L2718 .508 20272
250 .98 I /- 7 B 2.02 3.20
0 -629 -3107 .549 “B67 300 | 1.04 B85 Juiiineeiinn 215 362
0¢ -675 .3578 +595 -2781 350 | 1.10 95 |.oiieooao ] 228 402
000 727 4151 -647 -3288 400 ] V4 102 J........... 240 4.92
0000 .785 .4840 -705 -3904 s00 | 123 118 l...........| 259 s.28
250 -868 5917 .788 .4877 Note = No. 14 to No. 8, solid conductors; No. 6 ond larger
300 .933 .6837 .843 5581 ‘ inch i ’ " ‘
350 ‘085 17620 "898 Ts291 :flr'::dod conductors. Data for 2/64-inch insuletion not yet com-
400 1.032 .8365 942 6969
500 1.119 .9834 1.029 8316
600 1.233 1.1940 1,143 1.0261
700 1.304 1.3355 :.214 1.15875
750 1.339 1.4082 249 1.2252 ished- ic Insulated Cond
s 44 Lotes Nge2 o Varnished-Caombric Insulated Conductors
900 1.435 1.6173 1.345 1.4208
Type V
1000 1.494 1.7531 1.404 1.5482
1250 1.676 272062 1.577 1,9532
1500 1.801 2.5475 :.702 2,2748
1750 1.916 2.8895 817 2,5930 . . P
2000 2,021 3 2079 192 2.9013 ; Tllovlmul;‘ﬂon 'hlekno'u forb.vami hed bric o
*The dimensidns of, Type)RW, RHH ond THW wire. Also, these ype V, is the some as for rubber-covered conductars, Type R,

except for Nos. 14 and 12 which have 3/64-inch insulation for
vamished-cambric, and 2/64-inch insulation for rubber-coversd
conductors and for No. 8 which has 3/64-inch insulation for vor-
nished-cambric, and 4/64-inch insulation for rubber-covered
conductors.

Not@:1 The above tables give the nominal size of conductars and conduit or tubing recommended for use in computing size of conduit er

tubing for various combinations of ductors, The di

ions represent average conditions only, and while voriations will be foumd n

dfmomstoms of conductors and conduits of different manufacture, these variations will ot affect the computation.
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CONVERSION TABLES

These units multiplied by equal These units multiplied by equed ;*
amperes per square cm. 6.452 amperes per 3q. inch. ergs per second 1.341X10°'* | horse-power.
ampere-turns 1.257 gilberts. 10-'° kilowatts.
ompere-turns per cm. 2.540 ampere-turns per inch. feet of water 62.43 pounds per square foet.
British thermal units 778.3 foot pounds. 0.4335 pounds per sqeareinch,

3.931X10°* | horse-power-hours. feet per minute 0.01667 feet per second.
1055 joules. 0.01136 miles per hour,
2.930X10° kilowatt hours. feet per second 0.5921 knots,
B.v. per min. 12.97 foot-pounds per sec. 0.6818 miles per hoor,
0.02357 horse-power. 0.01136 milessper minude.
0.01758 kilowatts. feet per second per second 0.6818 miles per’hour per sec.
17.58 wafls. foot-pounds 1.285X10? British thermal enits,
3.0.u. per 3q. f1. per min. 0.1221 walts per square inch. 1.356X107 orgs.
centimeters 3.281X10°% | feet. 5.050%10-% horse-powet-hours,
0.3937 inches. 1.356 joules.
6.2 4X10°* | miles. 3.766%30°! kilowatt-hours,
393.7 mils. foot-pounds per minute 1.285%1022 B.t. units per minte.
1.094X10°? yards. 0.01667 foot pounds per second.
contimeter-dynes 7.376X10°* | pound-feet. 3:.030X10:* horse-power,
contimeter-grams 7.233X10"* | pound-feet. 2.260%10-* | kilowatts.
confimeters per second 1.969 feet per minute. foot-pounds per second 7.709X10°2 | B.t. units per minvte.
0.03281 feet per second. 1.808X10°? | horse-power,
0.02237 miles per hour. Ww356X10-2 kilowatts.
3.728X10* | miles per minute. gallons 0.1337 | cublc feet
cms. Per 30<. Por Jec. 0.03281 Teot per soc. per sac. 23 cubic inches.
clrevlar mils 7.854X10”7 | square inches. gallons per.minute 2.228%1070 | cubic feet per second.
0.7854 square mils. Qausses 6.452 Tines per squave inch,
cublc centimeters 3.531X10* | cubic feet. gilberts 0.7958 ampere-turns.
6.102X10°? | cubic inches. gilberts pericentimater 2.021 ampere-turns per inch.
cuble foet 1728 cubic inches. grams 980.7 dynes.
0.03704 cubic yords. 15.43 grains.
7.481 gallons. 0.03527 ounces.
59.84 pints (liq.). 0.03215 ounces (troy),
29.92 quarts (liq.). 2.205X10°? pounds.
cvbic feet per minute 0.1247 gallons per sec. horse-power 42.40 8.1, units per min,
62.4 pounds of water per min: 33,000 foof-pounds per minute.
cublc inches 5.787X10°* | cubic feer. 550 foot-pounds per second.
2.143X10°* | cubic yords. 1.014 horse-power Unefric).
4.329%10° | gollons. 0.7457 kilowatts,
1.061X10* mil-feet. 745.7 watts.
0.03463 pints Uiq.), horse-power (boller) 33.520 B.tv. per hour,
0.01732 quarts (lig.). 9.804 kilowatts.
cubic meters 5N cubic feet: horse-power-hours 2544 British thermal units.
61,023 cubic inches. 1.98X10* foot-pounds.
1.308 cubke yards. 2.684X10° | joules.
264.2 gdlions. 0.7455 kilowatt-hours,
2113 pints (liq.). inches 8.333X10* foot.
1057 querts (liq.). 1.578%X10°% miles.
cublc yords 27 cubic feet. 10 mils.
202:0 gallons. 2.778X10-* | yards.
cubic yards per minute 0.45 cubic feet per d inches of water 0.5781 ounces per square Inch.
3.367 gallons per second. 5.204 pounds per square foot.
degrees (angle) 60 minutes. 003613 | pounds per square inch,
0.01745 rodians. joules (int.) 9.480%10-¢ | British thermal unin.
3600 seconds. 10’ orgs.
degress per second 001745 radians per second. 0.7378 foot-pounds.
0.1667 revolufions per minute. 2.778X10-¢ | wait-hours.
0.002778 | revolutions per second. kilograms 980,665 | dynes.
l ynes 2.248X10° | pounds. 2208 pounds.
oy 9.480X10°"T | British thermal units. 1.102X10-* | tons (short).
1 dyne<centimeters. kilolines 10? maxwells.
7.378X10° | foot-pounds. ilowats 56.88 B3 units per v,
10”7 joules. 4.427X10* | foot-pounds per min.
atgs por second 5.488X10°" | B.t. units per minute. 7378 foot-pounds per sec.
4.427X30° | foot-pounds per minute. 1.341 herre-power,
7.378X10-° | foot-pounds per second. 10 waits.
S ———C
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CONVERSION TABLES

These units multiplied I:){ equal These units multiplied by oqual
hilowot-hours 3413 British thermal units. quarts (dry) 67.20 cubic inches.
2.636X10° | foor-pounds. quarts (liq.) 3.342X107 | cubic feet.
1.341 horse-power-hours. 5778 cubic inches.
3.6x10* joules. rodians Ly ] degrees.
#ines per square cm. 1 gavsses. 3438 minvles.
lines per square inch 0.1550 gaovsses. 0.6366 quadrants.
fumens per sq. . 1 foot-candles. radians per second 57.30 degrees per second.
maxwells 10°? kilolines. 9.549 revolutions per minute.
mogolinos 10° moxwells, 0.1592 revolutions per second.
@ogehms 10¢ ohms. revolutions 360 degrees. |
meters 3.281 feot. 4 quadrants.
39.37 inches. 6.283 radians.
6.214X10°* | miles. revolutions per minute 6 degrees per second.
meters per minule 3.281 feet per minute. 0.1047 radians per secoad.

0.05468 feet per second. 0.00667 revolutions per second.

0.03728 miles per hour, revolutions per second 340 degrees per second.
meters per second 196.8 feet per minute. 6.283 radians per second.

3.281 feot per second. &0 revs. per minute.
2.237 miles per hour. TOVS. POr 36C. Per $eC. 6.283 radians per sec. per sec.

0.03728 miles per minute. 3600 revs. per min. per min.
microhms 10" megohms. 60 revs. per min. per soc.

10~ ohms. seconds (angle) 4.848X10* radians.
miles 5280 foeot. square cenfimeters 1.973X10* circular mils,
6.336X10* inches. 1.076X10”? | square feet.
miles per hour 88 feet per minute. 0.1550 square inches.
1.467 feet per second. square fee} 2.296X10"* | acres.
miles per hr. per sec. 1.467 feet per sec. per sec. 1.833X10° circylar mils,
miles per minute 1] feet per second. 144 square inches.
52.10 knots. square inches 1.273X10* circular mils.
40 miles per hour. 6.944X10°? | square feet.
mil-feet 9.425X10°*  { cubic inches. 10* square mils.
millibenries 107 henries. squore meters 2.471X10°* | acres.
millimeters 3.281X10° | feet. 10.76 square feet.
0.03937 inches. 1550 square inches.
6.214X1077 | miles. 3.861X107 | square miles.
39.37 mils. square miles 640 acres,
mils 8.333X10°* | feet. 27.88X10* square feet.
107 inches. 3.098X10* square yards.
minutes (angle) 2.909X10°* | rodians. square millimeters 1.973X10° | circular mils.
ohms 1O megohms. squore mils 1.273 circular mils.
10* microhms. 10-¢ square inches.
ounces 0.0625 pounds. squore yards 9 square feet.
ounces (troy) 480 grains. 3.228x10°’ square miles.

0.08333 pounds (troy). temp. (degs. Cent.)4-273 1 abs. temp. (degs. Cont.).
punces per square inch 0.0625 pounds,per square inch. temp. (degs. Cent.)4-17.8 1.8 temp. (degs. Fahr.).
pounds 434,823, [dynes. temp. (degs. Fahr.) +-460 1 abs. temp. (degs. Fohr.).

16 dunces. temp. (degs. Fahr.) — 32 5/9 temp. (degs. Cent.).
pounds (troy) 0.8229 pounds (av.). tons (long) 2240 pounds.
pounds-feet squored 144 pounds-inches squared. tons (metric) 2205 pounds.
pounds-inches squared S.9A5XT07 pounds-feet squared. tons (short) 2000 pounds.
pounds of water 0.01602 cubic feet. tons (short) per sq. ft. 13.89 paunds per square inch.
27.68 cubic inches. tons (short) per sq. in. 2000 pounds per square inch.
0.M98 gollons. wotts 0.05688 8.1, units per min.
pounds of water per min{ 2:669X10°* | cubic feet per sec. 10’ ergs per second.
pounds per cubic foot 5.787X10°7 | pounds per cubic inch. 44.27 foot-pounds per min.
5.456X10"" | pounds per mil foot. 0.7378 foot-pounds per d
pounds per cubic inch 1728 pounds per cubic foot. 1.341X10°? | horse-power.
9.425X10°* | pounds per mil foot. 10° kilowatts.
povnds per square foot 0.01602 teet of water, watt-hours 3.413 British thermal units.
6.944X10 | pounds per square inch. 2656 foot-pounds.
pounds pensquare inch 2.307 feet of water. 1.341X10°* | horse-power-hours.
144 pounds per square foot. 10 kilowatt-hours.
quadrantsi{angle) 90 degrees. webers 10° [ maxwells,
5400 minutes. yards 3 feet.
1.571 radians. 36 inches.
5.682X10°* | miles.
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A COMPARISON OF 1987 NEC TABLES 310-16 CONDUCTORS IN RACEWAY IN FREE AIR

AND 310-27 CONDUCTORS IN UNDERGROUND ELECTRICAL DUCTS.

¢ See NEC Article 310-15(c) and Exception No. 4 Page 168 (Exception does not apply if more than 4 conductors in a conduit}.

© Total ampacities for multiple insulated conductors rated 0 through 2000 volts.

® Raceway in free air based on ambient temperature of 30°C (86°F).

® In underground electrical ducts, ampacity based on ambient earth temperature of 20°C (68°F),
100% load factor (average load divided by peak load @ a given time span),
thermal resistance (RHO) of 80 for earth fill, conductor temp. 75°C (167°F), instalied per NEC Table 310-1 Page 169 detaiis 1, 2, or 3.

* Ampacities in (

) per 1987 NEC Page 168 note 10(c) “In a 4-W, 320 Wye circuit where the major portion of the load{consists

of electric-discharge type lighting, data processing, or similar equipment, the neutral shall be considered to be a current-carrying

conductor.”

Copper Conductors Type THW, THHN-THWN, XHHW, USE: {Eight-1000 MCM Cu THW Will Not Fit in 6° Condutt). 3 To 4 Conductors Per Raceway Except 8 In Right Hand Columnr Six Raceway Ampacity
Conductor One Raceway Ampacity Two Raceway Ampacity Three Raceway Ampacity Four Raceway Ampacity Six Raceway Ampagity 8 Conductors Per Raceway

ize

AWG/MCM Free Air Underground Free Air I[Ur\derground Free Air Underground Free Air ! Underground Free Air i Underground Free Air Underground

#8 Cu 50 { 40 58 { 46}

#6 Cu 65 [ 52) 77 [ 69

ey o Lol e Per 1987 NEC 310-4 Only Conductors 1/0 And Larger Shall Be Perfitted To Be’Connected in Parallel.

#2 Cu 15 (92) | 132 (105)

#1Cu 130 ({104) 153 {122)

1/0 Cu 150 (120) | 175 (140} 300 (240) | 308 (246; | 450 | 360)| 438 ( 350) | 600 { 480} 549 ( 439} 90C ( 720) | 726 ( 581) {1440 (1260;| 1162 (1016)
2/0 Cu 175 (140} | 200 (160) 350 (280) | 352 {282) | 525 { 420); 498 ( 398) | 700 ( 560) ! 624 ( 499)[9050 { 840) ' 816 { 653) | 1680 (147011306 (1142}
3/0 Cu 200 (160) | 228 ({182} 400 (320) | 401 (321} [ 600 { 480)| 567 ( 454)1 800 ( 640)| 71140("569) | 1200y 960} | 924 ( 739)| 1920 {1680) | 1478 (1294)
4/0 Cu 230 (184) | 263 {210) 460 {368} | 463 (370) | 690 { 552)| 645 { 516} | 920 ( 736)} 808 ( 647) 1380 (1104) | 1050 ( 840) | 2208 {1932} | 1680 (1470)
250 MCM Cu 255 (204) | 290 (232) 510 {408) | 510 (408} | 765 ( 612} | 708 ( 566) { 1020 (816! 887 ({710} ,01530 (1224 | 1152 { 922) | 2448 }2142 1843 51613
300 MCM Cu 285 [(228) | 321 (257) 570 {456) | 565 {452, i 855 { 684){ 780 ( 624) 1140 ( 912;1978 (\782)f 1710 {1368) ] 1260 (1008) [ 2736 (2394} | 2016 {1764
350 MCM Cu 310 (248) | 351 (281) 620 (496) | 618 (494) | 930 | 744)| 849 ( 67%) {1240 { 997)| 1064, ( 857) | 1860 (1488} | 1368 (1094} | 2976 {2604) | 2189 (1915)
400 MCM Cu 335 (268) | 376 (301) 670 [536) | 662 (529) 1005 ( 804} | 906 ( 725j ;1340 (1072) |4136°()908) | 2010 (1608) | 1458 (1166) | 3216 (2814 | 2333 {2041)
500 MCM Cu 380 (304} | 427 (342} 760 (608) | 752 (601) [1140 { 912} | 1023 ( 818) | 15200 [1296)y|,1282 {1026} § 2280 (1824) | 1638 (1310) | 3648 (3192) | 2621 (2293)
600 MCM Cu 420 (336) | 468 (374) 840 (672) | 824 (659) [ 1260 (1008) | 1113 ( 890) [ 1680 (1344} | 1395" (1116) { 2520 (2016} 1 1776 (1421) | 4032 (3528) | 2842 (2486)
700 MCM Cu 460 (368) | 509 (407) 920 (736) | 896 (717} | 1380 {1104) ] 1206 ( 965) |1B4D (1472) | 1512 (1209) | 2760 (2208) | 1814 (1531} | 4416 (3864) | 3062 (2680}
750 MCM Cu 475 (380) | 529 {423) 950 (760} | 931 (745) | 1425 (1140) [ 1251 (1001) | 1900, (1520){)1568 (1254) | 2850 (2280) | 1980 (1584) | 4560 (3390) | 3168 (2772)
800 MCM Cu 490 (392) | 544 (435) 980 (784} | 957 (766) | 1470 (1176) | 1284 (1027}\1 1960 (1568} ! 1609 (1287) | 2940 (2352) | 2028 (1622) } 4704 (4116) | 3245 (2839)
900 MCM Cu 520 (416) | 575 (460) | 1040 (832) | 1012 (B10) {1560 (1248} 1350 (1080)J@080 {1664)! 1692 (1354) 3120 (2496} | 2130 (1704) | 4992 (4368) | 3408 (2982)
1000 MCM Cu 545 (436) | 605 (484) | 1090 (872} | 1085 (852) | 1635 (1308} j 1416 {1133} {2180 (1744) | 1775 {1420} [ 3270 {2616) | 2232 (1786) | 5232 (4578) j 3571 (3125}

Aluminum Conducters Type THW, THHN-THWN, XHHW, USE: 3 To 4 Conductors Per Raceway Except 8 In Right Hand Column Six Raceway Ampacity

Conductor One Raceway Ampacity Two Raceway Ampacity Thrge Raceway Ampacity Four Raceway Ampacity Six Raceway Ampacity 8 Conductors Per Raceway

ize

AWG/MCM Free Air Underground Free Air Underground free Aif I Underground Free Air Underground Free Air tnderground Free Air } Underground

#6 A 50 {40 60 { 48)

oA AN I Per 1987 NEC 310-4 Daly Conductors 1/0 And Larger Shail Be Permitted To Be Connected In Parallel.

A 100 (80} | 118 (95)

1/0 Al 120 (96} | 136 (109) 240 (192) | 239 (191} 10360 ( 2BB) | 342 ( 274)| 480 ( 384} | 429 ( 343)] 720 { 576)| 364 ( 451} }1152 (1008)! §02 (790}

20 A 135 (108) | 156 (125) 270 (216) | 275 (2204p| 405, (4324; | 390 ( 312)| 540 { 432} | 489 { 39v;! 81 [ 648)] 636 ( 509) 1296 (1134) {1018 { 890}

30 Al 155 {124) | 178 (142) 310 (248) | 313 (251) | 4650377 441 [ 353)| 620 ( 496)| 553 { 442)f 93C ( 744;1 726 { 581} {1488 {1302){ 1162 (101§}

4/0 Al 180 (144) | 205 (164) 360 {288) : 361 ({289) | SA0  432)| S04 [ 403)} 720 { S76)| 632 ({ 506) {1080 ( B64); 822 ([ 658) {1728 (1512} ] 1315 (1151)
250 MCM Al 205 (164) | 227 {182) 410 (328) | 4D (320} |B'5 { 492} 555 ( 444)} 820 ( 656)| 6%6 { 556) | 1230 ( 984) i 900 ( 720) {1968 (1722) | 1440 {12€0)
300 MCM Al 230 (184) | 252 (202) 460 (368) | 4440(355) 1 690 ( 552) | 612 ( 490)| 920 ( 736){ 767 { 614)]1380 (1104} 990 { 792) {2208 {1932) 1584 /138§}
350 MCM Al 250 (200) | 276 (221) 500 (400) | 486 (388} | 750 { BCO) | 666 { 533) {1000 ( 800)| 835 ( 668} | 1500 {1200) | 1074 { 859) | 2400 {2100} 1 1718 {1504}
400 MCM Al 270 (216} | 297 (238} 540 (432704 1,523 (478) | 810 {648} [ 714 (571){1080 { 864)( 895 { 716) {1620 {1296} ;1146 ( 917}]2592 (2268) | 1834 (1604)
500 MCM Al 310 {248) | 338 (279) 620 ()(496) 1 885 (476} | 930 { 744)| 810 ( 648) { 1240 ( 992) | 1015 ( B12) | 1860 {1488) | 1296 (1037) | 2976 (2604; | 2074 (1814)
600 MCM Al 340 (272) | 373 (298) 680 {544\ 656 (525) [ 1020 { 816} 888 { 710) | 1360 (1088) | 1113 ( 890) | 2040 {1632} { 1416 (1133} {3264 (2856) 2266 (1982)
700 MCM Al 375 (300) | 408 (326) 75005600 [(“UR4@ (574} [ 1125 { 900); 963 ( 770) [ 1500 (1200} {1207 ( 966) | 2250 (1800} } 1530 (1224) { 3600 {3150} | 2448 (2142)
750 MCM Al 385 (308) | 425 (340) 770 {616}gf 748 (558) | 1155 { 924} 11002 { 802) {1540 (1232) | 1256 (1005) 12310 (1848) ] 1590 {1272) | 3696 (3234} ; 2544 (2226}
1000 MCM Al 445 (356) | 494 (395) 890y 1712/ B8B9 (696) {1335 {1068) | 1155 ( 924) {1780 (1424) {1448 (1158) (2670 (2136 [ 1824 (1459) | 4272 (3738) | 2318 {2554}

For ambient temperatures other than 30°C (86°F) fof raceway ip free air mutiply the ampacities shown above Dy the appropriate factor shown for 1987 NEC Table 310-16 at the bottom of Page 153
For ambient soil temperatures other than 20°C {68°F) fordindefground raceways muttiply the ampacities shown above by the appropriate factor shown for 1987 Table 310-27 at the bottom of Page 162

1987 NEC Page 169 Figure 310-1. Underground Raceway
Installation Dimensions for Use with NEC Table 310-27.

Notes for all details:

1. Minimumn burial depths to top electrical ducts or cabies shall
be in accordance with Section 300-5. Maximum depth to the
top of electrical duct banks shall be 30"

2. For two andifour electrical duct installations with electrica!
ducts instailedyin a single row, see the Notes tc Tables 310-

25 through 310-27, NE

Page 160.

3. For Sl units: one inch = 254 milimeters, one foot = 305

milimeters.

O

Legend

{Earth or concrete)

Electrical duct

Cabie or cables

NECs a Registered Trademark of the National Fire Protection Associatiorn.
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Detail 1
157 x 1167

Electrical duct bank
One electricat duct

Backfill, maximum Rhe = 90

6.
o @
:Q»O .

Electricai duct bank
Three electrical ducts

e

Detail 3
19 x 277

Electrical duct bank

OR

Six sleciricat dugts
OR

Reer
T teeer

27" x 115"

Electrical duct bank
Three electrical ducts

1757157
277 x 197

Electrical duct bank
Six electrical ducts



1990 NATIONAL ELECTRICAL CODE*TABLE 310-16 —WIRE & CONDUIT TABLES
AMPACITIES OF INSULATED CONDUCTORS RATED 0-2000 VOLTS, BASED ON AMBIENT TEMPERATURE
OF 30°C (86°F) — RACEWAY OR CABLE OR EARTH

TRADE SIZE OF METALLIC CONDUIT OR TUBING BASED ON NEC CHAPTER 9, TABLE 1 FOR 40% FILL AND TABLES 3A, 3B, 3C, 4 & 5B —REFER TO NEG
9 FOR MAXIMUM NUMBER OF CONDUCTORS IN TRADE SIZES OF METALLIC CONDUIT OR TUBING. PROPERTIES OF CONDUCTORS MUST AGREE
CHAPTER 9 TABLE 8. DIMENSIONS OF INSULATED CONDUCTORS PERNEC CHAPTER 9 (TABLE 5 FOR COPPER — TABLE 5A FOR ALUMINUM THW,

(UNDERLINE INSULATION TYPE INDICATES DRY AND DAMP LOCATION ONLY RATINGS) THHN IS RATED 90°C IN DRY LOCATIO

A
75°C 90°C A
(167°F) (194°F) 75°C 90°C
Table THHW, 75°C EEP(14-2). THHN Table (167°F) 75°C (194°F)
310-16 cuU THW cu (167°F) Ccu EEPB(14-8) 310-16 AL THHW, USE AL (167°F) AL’ THHN
Ampacity WIRE RHW, USE WIRE | THWN, XHHW | WIRE XHHW Ampacity WIRE THW WIRE XH WIRE XHHW
Insulated SIZE SIZE SIZE Insulated SIZE SIZE SIZE
COPPER AWG | Conduit [¥Conduit| AWG | Conduit [$Conduit| AWG | Conduit |+Conduit ALUMINUM AWG | Conduit [¥Conduit| AWG | Con b AWG | Conduit |$Conduit
ks kemil 3w 334W | kemil 3w 334W | kemil 3w 334w ¥ kemil 3w 304w | kemil 3 4 kemil 3w 334w
20 m 14t Yy Yy #141 Yy Yy
20 #1471 s Y
25 m 12t Y Y #121 Y Y
25 #121 Y ¥
35 m 101 Yy Yy #101 Yy Yy
40 #10t Yo Yo 35 .
50 mg Y 1 #8 Yo0 Y 40 mg Y Y, #38 Y Y
55 #8 Yo Ya 45
65 #6 1 1 #6 Y Y0 50 #6 Y Y Y
75 #8 Yy ¥,0 60 #8 Yy Yy
85 (10001) #4 1 1Y, #4 1 1 65 #4 1 1 #4 Y 1
95 (10001) #4 1 1 75 #4 Y 1
100 (11000) #3 1Y, 1Y, #3 1 1Y, 75 .
110 #3 1 1Y, 85
115 (12500) #2 1Y, 1Y, #2 1 1Y, 90 (10007) 1Y, #2 1 1Y,
130 (12500) #2 1 1Y, 100 (10001) ) . #2 1 1Y,
130 (15000) #1 1Y 1% #1 1Y, 1% 100 (110 # 4 1% #1 1Y 1Y
150 (15000) #1 1Y, 1% 115 (11001) #1 1Y 1Y,
150 (1750) 1/0 1% 2 1/0 1Y 0 1Y 1% 1/0 1Y 1%
170 (1750) . 1/0 1Y, 1Y%
175 (20000) 2/0 1% 2 2/0 1% 0 1% 2 2/0 1Y 1%
195 (20001) 2/0 1Y% 1Y%
200 3/0 2 2 3/0 1% 3/0 1% 2 3/0 1% 2
225 3/0 1% 2
230 4/0 2 2%, 4/0 2 4/0 2 2 4/0 1% 2
255 250M 2% 2% 250M 2 250M 2 2% 250M 2 2
260 4/0 1% 2
285 300M 2%, 3 300M 2 300M 2 2% 300M 2 2%,
290 250M 2 2
310 350M 2Y, 3 350M 2Y, 350M 2Y, 3 350M 2 2Y,
320 . . . 300M 2 2Y,
335 400M 3 3 400M 2Y, 400M 2Y, 3 400M 2Y, 2Y,
350 . . . 350M 2 2%
380 400M | 2% | 2O
380 500M 3 3% 500M 3 500M 3 3 500M 2%, 3
420 600M 3 3% 600M 3 600M 3 3% 600M 3 3
430 500M 2Y, 3
460 700M 3% 4 700M 3 700M 3 3% 700M 3 3%
475 750M 3% 4 750M 3Y, 750M 3 3% 750M 3 3% 600M 3 3
490 800M | 3% 4 800M | 3 700M 3 3y
520 900M | 4 5 900M | 3% 750M 3 3Y
AMPACITY CORRECTION FACTORS
For ambient temperatures other than 30°C (86°F), multiply the ampacities shown above by the appropriate factor shown below.
Ambient Temp. °C THHW-THW-RHW-USE FEP-THHN-XHHW Ambient Temp. °F THHW-THW XNNW THHN-XHHW
21-25 1.04 70-77 1.05 1.04 104
26-30 1.00 79-86 1.00 1.00 1.00
31-35 96 88-95 94 96 96
36-40 91 97-104 88 91 91
41-45 87 106-113 82 87 87
46-50 82 115-122 75 82 82
§1-55 76 124-131 67 .76 .76
56-60 N 133-140 58 ! 1
61-70 58 142-158 .33 58 58
71-80 M 160-176 .. AN M
% Ratings for three-wire, single-phase residential service entrance and feeder conductors. (NEC < 400 MCM THHN Aluminum requires 3" conduit for 3C4W.
Note 3 to Table 310-16 for conductor types RHH-RHW-THHW-THW-THWN-THHN-XHHW- B Special 90°C rating for THW (14-8) within electric discharge lighting equipment per NEC Article
USE.) The grounded service entrance conductor (neutral) may be two AWG sizes smaller than 410-31 and Table 310-13.
the uni rounded conductors provided the requirements of NEC 230-42(c} and 250- za(of) are met. A For nelboard circuits, wire size should be no smaller than shown above for 75°C wire.
4 On a 4-wire, 3-phase wye circul re the major portion of the load consists of electric wire should be used for | where above 30°C is expected,
discharge li htln ta processing, or similar equipment, derate ampacities to 80% per and then derated per correction factors in NEC Table 310-16.
notes 8 & 1 310-16. t The overcurrent protection for conductor Rlpes marked with a dagger (1} shall not exceed 15
#6 XHHW copp 1” conduit for 3G4W. amperes for 14 AWG, 20 amperes for 12 AWG, and 30 amperes for 10 AWG copper; after any
® #8 XHHW copp i " conduit for 3W. correction factors for ambient temperatures and humber of conductors have been applied. (These

are the values shown in this table.}

NEC 220-3(a) inuous and Noncontinuous Loads.
it rating shall not be less than the noncontinuous load plus 125 percent of the continuous load. (See Exception for 100% rated devices)

Continuous and Noncontinuous Loads. )

r Supplies continuous loads or any combination of continuous and noncontinuous loads, the rating of the overcurrent device shall not be less than the noncontinuous load plus 125 percent
us load. {See Exception for 100% ratings)

of the ungrounded service conductor shall not be less than the noncontinuous load plus 125 percent of the continuous load. {See Exceptions)

0-22 (a) Single Motor Circuit Conductors.

ircuit conductors supplying a single motor shall have an ampacity not less than 125 percent of the motor full-load current rating. (See Exceptions)

is a Registered Trademark of the National Fire Protection Association.
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