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GENERAL MOTORS ENGINEERING STANDARDS Engineering

UNIT CHORDS

Y140
USE SIE TABLES FOR FIGURING PUNCHINGS USE TANGENT TABLES FOR FIGURING COMMUTATORS
W-EN DAMETER= TOP CHORD WHEN DIAMETER={®
CHORD= SINE 1/2 ANGLE BAR CHORD=TANGENT 12 ANGLE
:ml ...5 'ﬂﬂm[
WHEN CUMETER = 7" oF McA O
| AND NMBER SLOTS=40 DEPTH NSECTORS ONOR0 e v TERS T’
A RCADNG FROM TABLE 25 NUMBER OF COMMUTATOR BARSa40
\_\I FOR 40 SOES n»\ AND THCKNESS OF MICA=032
SNE=DT8 459 N ln~ BOTTOM OMaRD READING FROM TABLE FOR 40 SDES:
4‘.{ ANGLE  OHORD=078450 X 7a849 0 PNGENT=078702
v CHORD={DT8702 X 7)=L32m819
Sine Tan. Sine Tan R Sine Tan.
No % Angle | 3§ Angle | 45 Angle | No 34 Angle 3% Angle | No. | %4 Angle | % Angle | 34 Angle
of for for of for for of for for
Sides| * ' * | Punchings {Com.Bars| Sidea| * ‘ * | Punchings |Com. Bars| Sidea; * * " | Punchings |Com. Bars
s |e0 86603  11.7321 23 7 49 33.9 | .13 617 .13 745 86 | 312 51.4|.056070 | .056 1859
3% |51 25 43 | .79183 2315 | 739 M4.5| 13328 57 | 3 928.4).055088 | .055172
4 |48 JoTit |1 24 7% .13 053 .13 165 58 | 3 612.4|.054139 | .054218
44 | 40 $4 279 4% | 72049 | .12788 $8 | 3 3 3.1).053222 | .053298
8 (36 58779 72684 |28 712 12833 J2633 6 | 3 052336 | .052 408
834 182 43 38 | .54 064 25% | 7 3318 .12288 61 | 257 3 |.051479 | .051548
6 |30 3 57735 |26 6 S5 23.1] .12 054 Jd2148 €2 | 254 11.6]|.050649 | .050 718
6% 127 41 32.3 | .46 474 2614 | 6 47 32.8] .11 827 63 | 281 257 .049846 | .049 908
7 |25 42 51.4) 43388 48187 | 27 6 40 .11 609 .11 638 64 | 24845 | .049068 049 127
7% | 2¢ 40 674 27 | 632 43.6] .1139 6 | 24 92| .048313 | .048370
s (223 8 288 4141 |28 625 42.9] .1119% 11 267 66 | 243 38.2]|.047582 [ .047 636
8% |21 10 35.3 | .36 125 2815 | € 18 56.8 .11 001 67 | 241 11.6| .046 872 | .046 924
s |20 .34 202 36397 |2 612 24.8} .10 812 .10 876 68 | 238 49.4) 046184 | 046233
9% | 18 56 50.5 | .32 471 2914 | 6 6 6.1{.10829 6 | 236 31.3|.045514 | .045 561
10 {18 .30 902 32492 |30 6 .10 453 .10 510 70 { 2 34 17.1| .044 865 | .044 909
1044 (17 8 34.3 ) .29 476 3 S 48 23.2] .10 117 .10 169 71 | 232 6.8|.044234 | .044277
117 (16 21 49.1f 28173 293 |32 5373 !.098017 |.098491 | 72 [ 23 043 619 | .043 661
1135 |15 39 7.8| .26 980 33 $27164) 09505 |.095488 | 73 | 227 56.7/.043022 | .043062
12 |15 .25 882 26795 |34 §$ 17388 092268 | 092665 | 74 | 2 25 56.8 | .042 441 | .042 480
1214 | 14 24 24 869 s S 83.3|.089639 [.090002 | 75 | 2 24 041 876 | .041 912
13 |13 80 48.2] .23 932 24648 |36 [ 087156 | 087488 | 76 | 222 63|.041325 | .041361
13% |13 20 .23 062 37 45S1535).084806 |.085112 | 77 | 2 20 15.6] .040 789 | .040 &2
14 |12 81 28.7| 22282 22824 |38 444126 082579 |.082863 | 78 | 218 27.7] .040 266 | .040 298
14%% | 12 24 49.7 | .21 498 39 4365540800467 |[.080728 | 79 | 2 16 42.5] .089 757 | .039 788
15 |12 20 791 2125 |0 43 078459 | 078702 | 80 | 215 039260 | .039 290
154 [ 11 36 46.5| .20 130 4 423249 076549 [ 076775 | 81 | 21320 |.038775 | .038 804
16 1115 .18 509 10891 |42 417 8.6{.074730 | 074940 | & | 211 42.4 .038303 | 038 331
1614 | 10 84 32.7] .18 928 Q 411 9.8 072995 | .073191 | 83 | 210 7.2/ .037841 | .037 868
17 |10 35 17.6| .18 375 18693 |4 ¢ $27.3(.071339 |.071522 | 84 | 2 8 3.3(.03731 | .037417
17% |10 17 8.6} .17 856 4 069757 | 069927 | 85 | 2 7 3.5|.036952 | .036977
18 {10 .17 388 17633 |4 35447 | 068242 |.068400 | 88 | 2 5349 .036522 | .036547
1834 1 9 43 47 | .16 900 Y] 349472/ 066793 | .066942 | 87 | 2 4 83| .036102 | 936126
19 9 28 253 | .16 459 J6687 |48 345 065403 | 065543 | 88 | 2 2 43.6|.035692 |.035718
19% | 9 13 50.8( .16 041 49 340245 .064070 | .064202 | 8 | 2 1 20.9| .035 291 035 313
20 » .18 883 As838 | so 336 062791 | .062915 | %0 | 2 034 900 | .034921
8 46 49.7) .15 268 51 331459 061561 | .061678 | 91 | 188 40.9(.034516 | .04 536
21 8 34 17.1] .14 904 15073 | 82 327415/ 060378 | 060488 { 92 | 157 23.5| .034 141 | .034 161
2% | 822 19.5| .14 585 53 323464059241 | .05~345 | 83 | 156 7.7|.033774 | .033 7%
n 810 54.5) .14 231 14378 ]S4 320 058145 | 058243 | 94 | 154 53.6|.033415 | .038 43
2| 8 .13 917 sS 31621.8|.057089 | 057182 | 95 | 1 53 41.1( .033063 | .033 081
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Bine Tan. Sine Tan. Sine |  Ten.
No. | % Angle %ixnaio %f\nde lf;‘a % Angle %it:lld %{I‘t):a!c No. | % Angie %g:de %i::do
or or .
Sx%u * 7 # | Punchings |Com.Bars] Sides| * ’ ” | Punchings | Com. Bars] Sides| Punchings | Com. Bars
15 % 032 719 032 737 | 156 1 ¢ 13.8] .020137 020 140 | 216 | 50 014 844 014 848
:: 1 51 20.4 | .032 382 032399 187 1 8 474 .020 009 020013 | 217 9 44482 014477 014 478
[ ] 1 50 12.2| .032 082 032088 | 158 1 8213 .019 882 019886 | 218 | 40 32.5: .014 410 014 412
] 149 55| .031 728 031 744 | 159 1 7588 .0197%7 019761 [ 219 |49 18.9 | .014 348 014 348
100 148 031 ¢13 031 €26 | 180 1 7% 019 &34 018 637 | 220 49 5.5 | 014200 014 281
1 48 85.8| .031 100 031 114 | 161 1 7 4.8} 019812 019 518 | 221 4 521 .014218 014 216
;:; 1 45 82.9|. e 030 809 | 182 1 680 019 IN 019388 | 222 4 389 | 014151 .014 152
103 1 44 51.3 ] .030 49¢ .030 510 | 183 1 6158} .019272 DI9276 | 223 |48 258! 014087 014 089
104 1 43 50.8| .030 203 030 217 | 184 1 8 851.2] .019188 019 158 | 224 48 12.9 | 014028 .014 026
108 1 42 51.4 | .029 918 020929 | 168 1 § 273 .019 039 018042 {228 | 48 013 882 .013 964
106 1 41 83.2/ .029 623 029 647 | 186 1 8§ 36 .018924 DI1892T | 226 | 4T 473 ] .013 900 .013 902
107 1 40 56.1 [ .029 356 .029 370 | 167 1 4 40.2} .018 811 018 814 § 227 47 34.6 | 013 839 013 840
108 14 029 088 029 097 168 1 41721} .01aem 018 701 28 47 2.1} 013778 .013 780
100 13 5 028 818 028 830 | 169 1 3 843 .018588 018801 | 229 | 47 9.7} .013718 013 720
110 1 38 10.9 | .028 55¢ 028 567 | 170 1 3318 018479 018482 1230 [ 46 57.4 | .01365 013 660
111 137178 028299 028 310 | 171 1 3 83].01837 018374 | 2 4 48.2 | .013 800 013 601
112 1 38 25.7| .028 048 028058 | 172 1 2 47.4| 018 284 .018 287 | 232 48 33.1 | .013 541 013 542
113 138 4.5 .027 79 027 808 | 173 1 2257 .018189 018162 [233 |46 21.1 | .0134:2 013 484
114 134 44.2| .027 854 D27 S84 | 174 1 2 4.1 018084 018087 234 | 46 9.2 | .013 428 013 427
118 133 54.8| .027 318 027328 | 178 1 1429 .017 981 017954 [ 238 [ 48 575 .013388 013 389
116 133 62 .02707 027088 | 176 1 121.8] .017 349 D17852 1236 |46 45.8 ( 013312 013 313
17 ] 32 188 .026 848 026 858 | 177 111 017 748 017 781 | 237 45 34.2 | .013 288 013 25¢
118 131 318 .026 &0 026 629 | 178 1 0404 .017 648 017 661 | 238 48 22.7 | .013 200 013 201
119 1 30 45.4] .028 37 020 406 | 179 1 0 20.1] .017 849 Q17882 1239 |45 113 .013144 013 148
120 13 026 117 026186 | 180 1 017 482 LOI7458 | 240 | 48 013 090 .013 0N
121 1 29 15.4| .025 961 028 068 | 181 69 40.1 | .017 388 017 358 | 241 “ 43.8 | 013 035 013 034
122 128 31.8; .025 748 025 754 | 1,2 59 20.4 017 200 01726 | 242 | 44 37.7 ] 012981 012 882
123 1 27 48.3 | .025 539 028 547 | 18 50 1 017 168 D171 (243 |44 267 0129 012 929
124 127 58] .025333 028 M1 184 58 41.7} .017 073 017076 | 244 “u 15.7 | .012 878 012 87¢
128 12624 028 130 028138 | 188 58 22.7| .016 981 016983 248 | 4 4.9 | 0128 012 824
124 1 28 42.9) .024 931 024 938 | 186 58 3.9 .016¢ 500 016 892 | 248 43 54.2 | 012770 012 TN
127 128 2.4 .024 74 024 742 | 187 57 432 016 79 016802 1247 (€3 45| 012719 012 720
128 1 24 22,5 .024 541 024 548 | 188 57 26.3 | .014 708 L016710 | 248 | 43 329 | 012 667 .012 663
129 1 23 433 .024 351 024 358 | 189 87 8.¢] D162 016624 1249 | 43 224 | 012617 012 618
130 123 46 .024 164 024 170 | 190 86 50.5} .016 534 018 538 | 250 43 12 012 566 012 567
131 122266 .023 979 023 988 | 191 58 32.7| 016 447 016480 12851 | & 1.7 | .012 518 012 817
132 1 21 49.11 .023 798 O3 504 | 192 54 18 016 362 016 364 | 282 42 S1.4| .012 486 012 467
133 121 12.2] .023 €19 023 828 | 183 $8 57.8| 018277 018279 | 283 42 413 012417 012 418
134 120 35.8) .028 443 O3 449 | 1M 88 40.2] 018183 016 198 | 284 42 31.2 .0123%8 012 389
138 12 023 269 023278 198 88 23.1) 016110 016112 [ 258 |42 212 .012320 012 321
138 119 24.7] 023 0% 023 104 | 196 85 6.1| .016028 016030 2356 |42 113 .012271 012 272
137 118 49.9 ) .022 928 022 935 ) 197 54 40.3 ] 015 946 015 848 } 257 | 42 1.4 | 012 224 012 228
138 118187 027 L2770 | 198 54 32.7] .015 884 H15868 1258 |41 516 .01217¢ 012 177
139 117 41.9| .022 599 022605 | 1w 54 163 | .015 787 0157889 | 259 41 41.9 | 012129 012 1%
148 117 &6} .022 &8 022 444 | 200 [ ] 018 707 015709 | 200 41 32.3 | .012 083 012 084
141 116 38.7| 02227 022 285 | 201 3 43.9] 018 20 018 631 | 281 41 228 | .012 037 012 038
142 116 34| 02122 022 127 | 202 83 27.9 | .018 551 Q15583 [ 262 | 41 13.3 | .011 91 011 982
143 1 18 31.8 | .021 %67 021 972 | 203 53 12.1 | 018 478 018 477 | 263 41 3.9 | .011 948 011 348
144 118 021 818 021 820 | 204 52 54.8 | 015 399 018 401 | 264 40 54.8 | .011 899 011 900
148 1142 021 668 021 670 | 208 52 41 .018 324 015326 1265 | 40 45.3 | .011 858 011 8354
148 113 88,4} .021 816 0121 821 | 208 852 25.6] .015 250 015251 [ 286 | 40 38.1 | .011 810 011 811
147 113 2821 .021 370 021 378 | 207 82 10.4( 015178 0185178 | 267 40 27 011 766 011 7€7
148 1 12 58.4] .02] 228 021 231 | 208 51 55.4| .015 108 015108 | 288 | 40 179 | 011 122 011 723
149 1122 .021 083 £021 088 | 209 §1 40.5| .015 031 015033 1260 |0 8.9 | .011 ¢78 011 679
150 112 020 942 020 47 | 210 §1 25.7] .014 959 014061 1270 | 0 011 638 011 634
181 111 31.41 .020 D04 020 808 | 211 81 11.1] .014 888 014 890 | 271 3% 61.1 | .011892 011 583
1582 111 32/ .020 67 020 €72 | 213 80 56.6| .014 818 D14820 272 (39 424 | .011 5% 011 581
183 110 38.3{ .020 532 020 53¢ | 213 50 42.3] .014 749 Q014750 1273 {39 336! .01) 807 011 508
184 110 78| .020 39 020 403 | 214 50 28 014 680 014681 1274 (39 28 011 468 011 468
158 1 9 «@.8} 020 267 020 271 | 215 50 14 014 6§12 014618 278 (39 16.4 | .011 424 011 428
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