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TABLE I.-MinnteR in DecinmlR of n, Degree. 

1' .0167 11' .1833 21' .3500 31' .5167 41' .6833 
2 .0333 12 .2000 22 .3667 32 .5333 42 . 7000 
3 0500 13 .2167 23 .3833 33 .5500 43 . 7167 
4 .0667 14 .2333 24 .4000 34 .5667 44 .7333 
5 .0833 15 .2500 25 .4167 35 .5833 45 .7500 
6 .1000 16 . 2667 26 .4333 36 .6000 •l6 7667 
7 .1167 17 .2833 27 .4500 37 .6167 47 . 7833 
8 .1333 18 .3000 28 4667 38 .6333 48 .8000 
9 .1500 19 .31G7 29 .4833 39 .6500 49 .8167 

10 .1G67 20 .3333 30 .5000 40 6G67 50 .8333 

'fABLE IL - Inches in Decimals of n, Foot. 

1- lG I 3-32 ½ 
.0052 .0078 .010! .0156 .0208 

3- 16 5- 16 I 
.0260 

¾ 
.0313 

>f 
.0417 .0521 

51' 
52 
53 
54 
55 
56 

I 

57 
58 
59 
60 

.0625 

.08~3 1. 16:7 2!00 .3:33 .4~67 .5:00 .5~33 6:67 .1!00 8~~3 

TABLE III. --Rt,clii, Ordinates and Deflections. 

J\<Ii<l. r.ran . Chd. Def. lVIid. Tan. Clld. 
Deg. Radius Orel. Def. Def. for D eg. Radius Orel. Def. Def. 

lF oot - ---- --- - --- - - - - -- - - -- - - - - -- - -- - -
0 010' 34377. .03G .145 .291 0.05' 7 0 819.0 1.528 6.105 12.21 

20 17189. .073 .291 .582 0.10 20' 781.8 1.600 6 .395 12. 79 
30 11459. .109 .436 .873 0 .15 30 764.5 1.637 6.540 13 08 
40 8594.4 .145 .582 l.16sl 0 . 20 40 747 9 1. 673 6.685 13.37 
50 6875. 5 .182 . 727 1.454 0 . 25 8 716. 8 1. 746 6.976 13. 95 

1 5729. 6 .218 .873 1.745 0 .30 20 GS8 .2 1.819 7 .26G 14. 53 
10 4911. 2 .255 1. 018 2.036 0 . 35 30 674. 7 1.855 7 .411 14 .8 2 
20 4297. 3 .291 1.164 2 .327 0 .40 40 6Gl. 7 1.892 7 .556 15 .11 
30 3819. 8 .327 1 . 309 2 .618 0. 4.5 9 637. 3 1. 965 7 .846 15 . 69 
40 3437. 9 .364 1. 454 2.90f) 0.50 20 614.6 2. 037 8.136 16. 27 
50 3125 .4 .400 1. GOO 3. 200 0 55 30 G03.8 2.074 8.281 16. 56 

2 2864. 9 .43G 1. 745 3.490 0.60 40 593.4 2.110 8.426 16. 85 
10 2644. 6 .473 1 891 3. 781 0 .65 10 573. 7 2.183 8. 716 17 .43 
20 2455. 7 .509 2. 036 4 .072 0. 70 30 546.4 2. 292 9 .150 18.30 
30 2292 . 0 .545 2 .181 4.363 0. 75 11 521. 7 2.402 9.585 19 . 16 
40 2148.8 .582 2. 327 4.654 0 .80 30 499.1 2.511 10 .02 20.04 
50 2022 . 4 .618 2.472 4.945 0 .85 12 478.3 2. 620 10.45 20. 91 

3 1910.1 .655 2 . 618 5. 235 0 90 30 459.3 2. 730 10.89 21. 77 
10 1809 . G .691 2. 763 5.526 0 .95 13 441. 7 2.839 n.3i 22.64 
20 1719 . l . 727 2. 908 5.817 1 00 30 425.4 2. 949 11. 75 23.51 
30 1637. 3 • 764 3. 054 6.108 1.05 14 410.3 3.058 12.18 24. 37 
40 1562 . 9 .800 . 3.199 6.398 1.10 30 39G. 2 3.168 12.62 25. 24 
50 1495 .0 .836 3. 345 6 .G89 1.15 1.5 383.1 3. 277 13. 05 . 26.11 

4 1432.7 .8'73 3.490 G.980 1.20 30 370.8 3 . 387 13.49 2G.97 
10 1375 .4 .909 3. 635 7 .271 1. 25 16 359 .3 3. 496 13.92 27 .84 
20 1322. 5 .945 3 . 718 7 .5" 1 1.30 30 348.5 3. 606 14.35 28. 70 
30 1273. 6 . 982 3. 926 7 .852 1.35 17 338. 3 3. 716 14.78 29.56 
40 1228 .1 1.018 4. 071 8.143 1.40 18 319. G 3 935 15 .64 31. 29 
50 1185 .8 1.055 4. 217 8.433 1.45 19 302. 9 4 .155 16.51 33.01 

5 1146. 3 1.091 4 . 362 8. 724 1 50 20 287 .9 4 .3 74 17 .37 34. 73 
10 1109 .3 1.127 4 .5 07 9.014 1.55 21 274.4 4.594 18. 22 36.44 
20 1074. 7 1 1G4 4. 653 9.305 1.60 22 262.0 4.814 19.08 38.16 
30 1042 .1 1.200 4. 798 9.596 1.65 23 250.8 5.035 19. 94 39. 87 
40 1011 . 5 1.237 4 943 9.886 1. 70 24 240.5 5. 255 20. 79 41. 58 
_50 982.6 l. 273 5. 088 10.1 8 1. 75 25 231.0 5.476 21.64 43. 28 

6 955.4 1.809 5 . 234 10.47 1.80 26 222. 3 5 .697 22 .50 44. 99 
10 929.G 1.346 5 379 10. 76 1.85 27 214.2 5 .918 23.35 4(\. 69 
20 905.1 1.382 5 .524 11.05 1.90 28 206. 7 G.1,19 24.19 48. 38 
30 881. 9 1.418 5.669 11.34 1.95 29 199. 7 6.360 25.04 50. 07 
40 859.9 1.455 5.814 11.ml 2.00 30 193.2 6 .58,l 25.88 51 .76 

.8500 

. 8667 

.8833 

.9000 

.9167 

.9333 

.9500 

.9667 

.9833 
1.0000 

.0729 

11 

. 9167 

Def. 
for 

!Foot 
--

2.10' 
2. 20 
2. 25 
2. 30 
2 .40 
2. 50 
2.55 
2.60 
2. 70 
2.80 
2 . 85 
2. 90 
3.00 
3.15 
3. 30 
3.45 
3.60 
3. 75 
3 .90 
4.05 
4. 20 
4. 35 
4.50 
4.65 
4.80 
4. 95 
5.10 
5.40 
5. 70 
6.00 
6.30 
6 .60 
6 . 90 
7. 20 
7 .50 
7 .80 
8.10 
8.40 
8. 70 
9.00 



t 

J o .022 .020 .017 .015 .013· .011 .009 JG o .356 .313 .27a .236 .200 .170 .139 
2 .045 .039 .oa4 .030 .025 .021 .017 17 .378 .333 . 290 .252 . 213 .180 .148 
3 .067 .059 .051 .044 .0 38 .032 .026 18 .400 .351 .306 . 265 .225 .l!:O .166 
4 .089 .on .068 .059 .050 .042 .035 19 .423 .371 .324 .280 .238 .201 .rn5 
5 .112 .098 .086 .074 .063 .053 .044 20 .'!45 .392 .341 .296 .250 .212 .174 
6 .UH .u s . 103 .038 .075 .0 63 .052 21 .466 -410 .357 .309 .262 .222 .182 
7 .156 .137 .120 .103 . 038 .074 .061 22 .4~7 .430 .375 .325 . 275 .233 .191 
8 .179 . 157 .137 .118 .1 00 .084 .070 23 . 509 .450 .390 .338 .287 .243 .199 
9 .201 .1 77 .154 .133 .113 .095 .078 24 .531 .469 .408 .354 .299 .253 .208 

10 .223 .196 .171 .147 .1 26 .105 . 087 25 .552 .486 .. 424 .367 .311 .263 .216 
lI .245 .2 16 .188 .rn2 .138 .116 .096 26 .573 .5.06 .-441 .382 .323 . 274 .225 

. 12 .268 .235 . 205 .177 .151 .127 .105 27 .594 .524 .157 .396 .335 .284 .233 
13 . 290 .254 .222 .192 .163 .138 .113 28 .618 .!545 .475 .4 11 .348 . 294 . 242 
14 .312 .275 .239 .207 .175 .148 .12 2 29 .638 .564 .491 .424 .361 .303 .250 
15 .3o4 .295· . 257 .223 .183 .159 .131 30 .660 .683 .508 .438 .3 74 .313 .259 

'l'=R tan. ½ I 
CURVE FORMUL.lE . r' 

Chord def.=c hord• 
T=5 0 tan. ½· I R= T cot .½ I 

Sin. D R= 50 
Sin. D= 50 ~ 

Sin . D 
No. chords= ¼ I R 

E = R' ex. sec. ½ I 
Sin . D= 50 tan . ½ I D 

E= T tan .¼ I 
Tan. def.=½ chord def T 

. . Th e square of any distance, divid ed by twice the radius, will equa l the 
distanc e from tangent to curve, very neady. 

Tabl e IV. contains Tan gents and Ext ernals to a 1° cnrve. Tan. and Ext. 
to rtny other radius may be found, nearly enough , by dividing the Tan. or 
Ext. opposite the given central .angle by the given degree of curve. 

To find Deg. of Curve. having the Central Angle and Tangent : Divide 'l'an. 
opposite th e given Centra l Angl e by the given Tangent. 

To find D eg. of Curve. having th e Central Angle and E xternal : Divide E_xt: 
opposit e the given Centra l Angl e by th e give!! External. -

To find Nat. Tan. and Nat. Ex. Sec. for any·angle by Table IV. : Tan. or 
Ext. of twice the given angle divided by the radius of a 1° ourve will be the Nat. 'ran. or Nitt.. Ex. Sec. · 

To find angle for a given distan ce and deflection. 
1 

\ Rule 1. Multiply the given distance by .01745 (def. for l 0 for 1 ft.), and divid e given deflection by ·the product. · 

Rul e 2. Multiply given deflection by 57.3, and divi<;le the product by the , i veu distance. . - r · 

To find defle ction for a given angle and distanc e: Multiply the angle by ,01745, and the product by the distance. 

RIGHT ANGLE TRIANGLES.- Square the altitude, divid e by twice the base. .l.dd quotient to base for hypoth enus e. 
Given Base 100, Alt.. JO. 101-:-200=.5 . l00+.5=100.5 hyp. 
Giv en Hyp. 100, Alt.. 25. 252-:- 200=3.125. 100- 3 .125=96.875=Bas e. 

Error in first example, . 002; in last, . 045. 
To find Tons of Rail in one mile of track: multip ly weight per yard by 11, qd divide bf 7. 
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