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Side Slopes 1 on 1.

SURVEYING INSTRUMENTS
For Single Track Embankment.

EUGENE DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICAL and

Roadway 16 feet wide.

Distances from Center of Roadway for Cross-Sectioning

Chicago New York San Francisco New Orleans Pittsburg Toronto
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; thus in

(20—16)+2 or 2 ft. added to

one-half difference in width of roadbed

V.

Ans. from Table 30.6. For same slopes but_other yv7idths
for 20 ft.roadbed distance will be 30.64

22.6 it. above grade, how far should it be from center line
s of 1 on 114 see inside of back cover.
Copyright, 1914, by Eugene Dietzgen Co.
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DIETZGEN’S RAILROAD CURVE
AND

REDUCTION TABLES

Copyright, 1914, by Eugene Dietzgen Co., New York City

T I i
< ) Y \J/a .

e
N

CURVE. FORMULAS

Radius:R:suf% 7z (1) Degree of Curve=D and sin. %:5—30 2)

Tangent=T=Rtan (3) Length of Curve=L=1003 ()

Middle ordinate=M= R(1—cos. %) (5) =Rvers 4 (6)

External:E:Ttan%— (7) =R+cos2—R (8)=Rexsec% ©)

Long Chord=C=2 R sin.% (10) A=Central Angle

EXPLANATION AND USE. OF TABLES

Stations.—Given P. I.=Sta. 161+60.35 to find Sta. of P. C.

and P. T. A=62° 10’ D=8° 20’. From Table IV for 1° curve T—

3454.1 and +814=414.49 ft. From Table V correction=—=.36 or T—
414.85 ft. P. C.=Sta. P.1L—T=157+4550. Also from 4) L—

» 746.00 and P. T.=Sta. P. C. +L—164 +91.50.

Offsets.—Tangent offsets vary (approximately) directly with
D and with square of the distance. Thus tangent offset for Sta.

. 158 on above curveis 2.16 ft.found asfollows. From Table ITI tangent

offset for 100 ft.—7.27 ft. Distance=158—Sta. P. C.==54.50, hence
offset=7.27 (54.50+100)2=2.16 ft. Also square of any distance
divided by twice the radius equals (approximately) the distance from
tangent to curve.. Thus (54.50)2 +(2 x688.26)=2.16 ft.

Deflections.—Deflection, angle=1¢ D for 100 ft., 34 D for 50 ft.,

ete. For ¢ ft.—(in minutes) .3 x C x D° or—defl. for 1 ft, from Table
IIIxC. For Sta. 158 of above curve—.3x54.5% 814=136.2" or
2° 16.2', or=2.50 x 54.5—136.2’ from Table III. For Sta. 159 deflec-
tion angle=2° 16.2 +8° 20’ +2—¢° 26.2/, ete.

Externals.—May be found in similar manner to tangents. Thus"

E for curve above is 115.87 For from Table IV for 1° curve E=960.6
for 8° 20'=960.6+814=115.27 and from Table V correction—.10 or
E=115.37 Or suppose A=32° and E is measured and found to be
43 ;3' What is D? From Table IV E—230.9 and +42=5.5 or D=
5 o :

.




TasLe VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.

Angle| Sine. | Tan. | Cotg. | Cosin. Angle| Sine. | Tan. | Cotg. | Cosin.
or or
(1] 0 0 00 1 90 8 .1392 | .1405 | 7.115 (.99027( 82
10| .0029 | .0029 | 343.8 I 50 10| .1421 | .1435 | 6.968 |.98986 50
20| .0058 | .0058 | 171.9 |.99998( 40 20| .1449 | .1465 | 6.827 |.98944| 40
30| .0087 | .0087 | 114.6 |.99996| 30 30| .1478 | .1495 | 6.691 |.98902( 30
40| .0116 | .0116 | 85.94 (.99993 20 40| .1507 | .1524 | 6.561 |.98858 20
50| .0145 | .0145 | 68.75 |.99989 10 50| .1536 | .1554 | 6.435 |.98814 10
1 0175 | .0175 | 57.29 |.99985| 89 9 1564 | .1584 | 6.314 |.98769| 81
10| .0204 | .0204 | 49.10 |.99979 50 10{ .1593 | .1614 | 6.197 |.98723 50
20( .0233 | .0233 | 42.96 [.99973| 40 20| .1622 | .1644 | 6.084 | .98676| 40
30| .0262 | .0262 | 38.19 |.99966| 30 30| .1650 | .1673 | 5.976 |.98629| 30
40| .0291 | .0291 | 34.37 |.99958| 20 40| .1679 | .1703 | 5.871 |.98580| 20
50(.0320 | .0320 | 31.24 [.99949| 10 50| .1708 | .1733 | 5.769 |.98531| 10
2 .0349 | .0349 | 28.64 (.99939| 88 10 1736 | .1763 | 5.671 |.98481| 80
10} .0378 | .0378 | 26.43 |.9992: 50 10| .1765 | .1793 | 5.576 |.98430 50
20| .0407 | .0407 | 24.54 |.99917| 40 20| .1794 | .1823 | 5.485 |.98378| 40
30| .0436 | .0437 | 22.90 |.99905| 30 30| .1822 | .1853 | 5.396 |.98325| 30
40| .0465 | .0466 | 21.47 |.99892| 20 40| .1851 | .1883 | 5.309 |.98272| 20
50| .0494 | .0495 | 20.21 {.99878| 10 50| .1880 | .1914 | 5.226 |.98218] 10
3 .0523 | .0524 | 19.08 (.99863( 87 11 1908 | .1944 | 5.145 |.98163| 79
10| .0552 | .0553 | 18.07 |.99847| 50 10| .1937 | .1974 | 5.066 |.98107| 50
20| .0581 | .0582 | 17.17 |.99831 40 20| .1965 | .2004 | 4.989 |.98050 40
30( .0610 | .0612 | 16.35 (.99813 30 30| .1994 | .2035 | 4.915 |.97992 30
40| .0640 | .0641 | 15.60 |.99795| 20 40| .2022 | .2065 | 4.843 |.97934| 20
50( .0669 | .0670 | 14.92 [.99776| 10 50| .2051 | .2095 | 4.773 |.97875| 10
4 0698 | .0699 | 14.30 |.99756| 86 12 2079 | .2126 | 4.705 |.97815| 78
1C| .0727 | .0729 | 13.73 |.99736 50 10| .2108 | .2156 | 4.638 |.97754 50
20| .0756 | .0758 | 13.20 |.99714 40 20| .2136 | .2186 | 4.574 |.97692| 40
30| .0785 | .0787 | 12.71 |.99692 30 30| .2164 | .2217 | 4.511 |.97630 30
40| .0814 | .0816 | 12.25 |.99668| 20 40| .2193 | .2247 | 4.449 |.9756€ 20
50( .0843 | .0846 | 11.83 [.99644 10 50| .2221 | .2278 | 4.390 |.97502| 10
5 .0872 | .0875 | 11.43 (.99619| 85 13 2250 | .2309 | 4.331 (.97437| 77
10] .0901 | .0904 | 11.06 |.99594 50 10| .2278 | .2339 | 4.275 (.97371 50
20| .0929 | .0934 | 10.71 |.99567 40 20| .2306 | .2370 | 4.219 |.97304 40
30| .0958 | .0963 | 10.39 |.99540! 30 30| .2334 | .2401 | 4.165 (.97237 30
40| .0987 | .0992 | 10.08 |.99511 20 40| .2363 | .2432 | 4.113 |.97169 20
50| .1016 | .1022 | 9.788 |.99482| 10 50| .2391 | .2462 | 4.061 |.97100| 10
6 1045 | .1051 | 9.514 |.99452| 84 14 .2419 | .2493 | 4.011 [.97030| 76
10| .1074 | .1080 | 9.255 |.99421 50 10| .2447 | .2524 | 3.962 |.96959 50
20| .1103 | .1110 | 9.010 |.99390 40 20| .2476 | .2555 | 3.914 |.96887 40
30| .1132 | .1139 | 8.777 |.99357 30 30| .2504 | .2586 | 3.867 |.96815 30
40| .1161 | .1169 | 8.556 |.99324 20 40| .2532 | .2617 | 3.821 |.96742 20
50| .1190 | .1198 | 8.345 [.99290 10 50| .2560 | .2648 | 3.776 |.96667 10
7 1219 | .1228 | 8.144 |.99255| 83 15 | .2588 |.2679 | 3.732 |.96593| 76
10| .1248 | .1257 | 7.953 (.99219 50 10| .2616 | .2711 | 3.689 |.96517 50
20| .1276 | .1287 | 7.770 |.99182 40 20| .2644 | .2742 | 3.647 |.96440 40
30| .1305 | .1317 | 7.596 [.99144 30 30| .2672 | .2773 | 3.606 (.96363| 30
40| .1334 | .1346 | 7.429 |.99106 20 40| .2700 | .2805 | 3.566 |.96285 20
50| .1363 | .1376 | 7.269 |.99067 8210 50| .2728 | .2836 | 3.526 |.96206 7410
Cosin. | Cotg. | Tan. | Sine. | Angle Cosin. | Cotg. | Tan. | Sine. | Angle.
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Tapre VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.
Angle| Sine. | Tan. | Cotg. |Cosin. Angle| Sine. | Tan. | Cotg. |Cosin.
or or

16 | .2756 | .2867 | 3.487 |.96126| T4 24 | .4067 | .4452 | 2.246 |.91355( 66
10| .2784 | .2899 | 3.450 |.96046 50 10| .4094 | .4487 | 2.229 |.9123 50
20| .2812 | .2931 | 3.412 |.95964 40 20| .4120 | .4522 | 2.211 (.91116 40
30| .2840 | .2962 | 3.376 | .95882 30 30| 4147 | .4557 | 2.194 |.90996 30
40| .2868 | .2994 | 3.340 |.95799 20 40| 4173 | .4592 | 2.177 |.90875 20
50| .2896 | .3026 | 3.305 |.95715 10 50( .4200 | .4628 | 2.161 |.90753 10

17 | .2924 | .3057 | 3.271 (.95615| 73 25 |.4226 | .4663 | 2.145 |.90631| 66
10{ .2952 | .3089 | 3.237 |.95545 50 10| .4253 | .4699 | 2.128 |.90507 50
20| .2979 | .3121 | 3.204 |.95459 40 20| 4279 | .4734 | 2.112 |.90383 40
30| .3007 | .3153 | 3.172 |.95372 30 30| 4305 | .4770 | 2.097 |.90259 30
40| .3035 | .3185 | 3.140 {.95284 20 40| .4331 | .4806 | 2.081 |.90133 20
50| .3062 | .3217 | 3.108 |.95195 10 50| 4358 | 4841 | 2.066 |.90007 10

18 |1.3090 | .3249 | 3.078 |.95106| 72 26 ' | .4384 | 4877 | 2.050 |.89879| 64
10| .3118 | .3281 | 3.048 |.95015 50 10| .4410 } ,4913 | 2.035 |.89752 50
‘R0| .3145 | .3314 | 3.018 |.94924 40 20| .4436 | .4950 | 2.020 |.89623 40
30| .3173 | .3346 | 2.989 |.94832, 30 30| 4462 | .4986 | 2.006 |.89493 30
40| .3201 | .3378 | 2.960 |.94740 20 40| .4488 ( .5022 | 1.991 |.89363 20
00| .3228 | .3411 | 2.932 (.94646 10 50| 4514 | .6059 | 1.977 |.89232 10

19 |.3256 | .3443 | 2.904 |.94562| T1 27 |.4540 | .5095 | 1.963 |.89101

10| .3283 | .3476 | 2.877 |.94457 50 10| .4566 | .5132 | 1.949 |.88968 50
20| .3311 | .3508 | 2.850 |.94361 40 20| 4592 | .5169 | 1.935 |.88835 40
30| .3338 | .3541 | 2.824 4264 30 30| 4617 | .5206 | 1.921 |.88701 30
40| .3365 | .3574 | 2.798 |.94167 20 40| 4643 | .5243 | 1.907 |.88566( * 20
50| .3393 | .3607 | 2.773 |.94068 10 50| 4669 | .5280 | 1.894 |.88431 10

20 |.3420 | .3640 | 2.747 |.93969| 70 28 |.4695 | .5317 | 1.881 |.88295| 62
10| .3448 | .3673 | 2.723 |.93869 50 10| .4720 | .5354 | 1.868 |.88158 50
20| .3475 | .3706 | 2.669 |.93769 40 20| .4746 | .5392 { 1.855 |.88020 40
30| .3502 | .3739 | 2.675 |.93667 30 30| 4772 | .5430 | 1.84 87882 30
40| .3529 | .3772 | 2.651 |.93565 20 40| 4797 | .5467 | 1.829 |.87743 20
60| .3557 | .3805 | 2,628 |.93462, 10 50| 4823 | .5508 | 1.816 |.87603 10

21 | .35 .3839 | 2.605 |.93358| 69 29 |.4848 | 6543 | 1.804 |.87462| 61
10| .3611 | .3872 | 2.583 |.93253 50 10| .4874 | .5581 { 1.792 |.87321 50
20| .3638 | .3906 | 2.560 |.93148| 40 20| 4899 | .5619 | 1.780 |.87178 40
30| .3665 | .3939 | 2.539 |.9304! 30 30| .4924 ( .5658 | 1.767 | .87036 30
40| .3692 | .3973 | 2.517 {.92935 20 40| .4950 | .5696 | 1.756 |.86892 20
50] .3719 | .4006 | 2.496 |.92827 10 50| 4975 | .5735 | 1.744 |.86748 10

22 |.3746 | .4040 | 2.475 |.92718| 68 380 |.5000 | .5774 | 1.732 | .86603| 60
10| .3773 | .4074 | 2.455 |.92609 50 10| .5025 | .5812 | 1.720 |.86457 50
20| .3800 | .4108 | 2.434 |.92499 40 20| .5050 | .5851 | 1.709 |.86310 40
30| .3827 | 4142 | 2.414 |.92388 30 30| .5075 | .5890 | 1.698 |.86163 30
40| .3854 | .4176 | 2.394 |.92276 20 40| .5100 | .5930 | 1.686 |.86015! 20
50| .3881 | .4210 | 2.375 |.92164 10 5125 | .5969 | 1.675 | .85866 10
23 |.3907 | .4245 | 2.356 |.92050| 67 81 |.5150 |.6009 | 1.6 .85717| 69 -
10| .3934 | .4279 | 2.337 |.91936 50 10| .5175 | .6048 | 1.653 |.85567 50
20| .3961 | .4314 | 2.318 |.91822 40 20| .5200 | .6088 | 1.643 |.85416 40
30| .3987 .4348 | 2.300 |.91706 30 30| .5225 | .6128 | 1.632 |.85264 30
40| .4014 | .4383 | 2.282 |.91590! 20 40} .5250 | .6168 | 1.621 |.85112 20
50| 4041 | 4417 | 2.264 |.91472 10 50| .5275 | .6208 | 1.61 959 10

& ~ o8 ® 58
Cosin. | Cotg. | Tan. | Sine. |Angle. Cosin. | Cotg. | Tan. | Sine. | Angle.
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