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KEUFFEL & ESSER CO.

; DRAWING MATERIALS
AND 1
SURVEYING INSTRUMENTS, , I
1 NEW YORX.
CHIGAGO. ST.LOUIS. SAN FRANCISCO. MONTREAL.
TABLES FOR EXCAVATIONS AND EMBANKMENTS.
] DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTIONING. =
RoADWAY 18 FEET WIDE. SIDE SLopes 1 To L
) For SmaLe Tn‘.acx EXCAVATION.
“Copyright, 1895, by Keuffel & Ewser Co.”
0 1 2 3 4 5 6 7 8 9
Of 90| 91| 92| 93| 94| 96| 98| 97| 98| 99 0
1f 100 | 101 | 10.2 [ 103 | 104 | 106 | 106 | 10.7 [ 108 | 109 || 1
2| 11.0 [ 111 | 11.2 | 11.3 | 114 [ 11b | 116 | 11.7 | 11.8 [ 119 | 2
8| 120 | 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 3 | Bttt P AP Pt Pt Pt et Pttt
4( 130 | 131 | 182 | 133 | 134 | 135 | 1368 | 187 | 138 [ 139 | 4 | : C
5 140 | 141 | 142 | 143 | 144 | 145 | 148 | 147 | 148 | 149 | 5 | ! OswaLDb PusLISHING CoO.
6 150 | 161 | 15.2 | 16.3 | 164 | 155 | 166 | 157 | 158 | 159 | 6 ] e |
7( 160 | 161 | 16.2 | 163 | 164 | 1656 | 166 | 16.7 | 168 | 169 | 7 BUSINESE W SILNINIEST | ORHe ]
8l 17.0| 171 | 172 | '17.3 | 174| 1756 | 176 | 177 | 178 [ 179 | 8 | suprLIEs
9| 180 | 181 | 182 | 183 | 184 | 185 | 186 | 187 | 188 | 189 | 9 NEW ULM, MINNESOTA |
10| 190 | 191 | 19.2 | 193 | 194 | 195 | 196 | 19.7 | 198 | 199 | 10 1 S e e
11 200 | 20.1 | 20.2 | 20.3 | 204 | 205 | 20.6 | 20.7 | 20.8 | 20.9 | 11 e I e
12 21.0 | 21.1 | 21.2 | 218 | 214 | 21.5 | 216 | 21.7 | 21.8 | 219 | 12
13| 220 | 221 | 222 | 223 | 224 | 225 | 226 | 22.7 | 228 | 229 | 13
14| 23.0 | 231 | 23.2 | 233 | 234 | 236 | 236 | 23.7 | 238 | 23.9 | 14
15| 240 | 241 | 242 | 243 | 244 | 245 | 246 | 247 | 248 | 249 | 15
16|l 260 | 251 | 26.2 | 2583 | 254 | 2556 | 266 | 257 | 258 | 26.9 | 18
17| 260 | 261 | 262 | 263 | 264 | 26.6 | 266 | 26,7 | 26.8 | 26.9 | 17
18 27.0 | 271 | 272 | 273 | 274 | 275 | 27.6 | 27.7 | 27.8 | 279 | 18
19( 280 | 281 | 282 | 283 | 284 | 265 | 286 | 287 | 288 | 289 | 19
20| 290 | 29.1 | 20.2 | 203 | 294 | 2956 | 296 | 297 [ 29.8 | 299 | 20
21| 80.0 | 80.1 | 80.2 | 80.3 | 304 | 30.56 | 308 | 30.7 | 30.8 | 309 | 21
22 31.0 | 311 | 31.2 | 81.3 | 814 | 315 | 816 | 317 | 31.8 | 319 || 22
23 | 820 | 321 | 322 | 323 | 824 | 8256 | 326 | 827 | 32.8 | 329 | 23
J 24 33.0 | 831 | 83.2 | 83.3 | 334 | 336 | 83.6 | 837 | 33.8 | 339 [ 24
] 25 | 840 | 841 | 342 | 843 | 344 | 345 | 846 [ 347 | 348 | 349 | 25
26| 35.0 | 36.1 | 85.2 | 853 | 85.4 | 35.6 | 36.6 | 867 [ 85.8 | 35.9 | 26
27| 36.0 | 36.1 | 362 | 363 | 864 | 365 | 36.6 [ 36.7 | 368 | 369 | 27 ]
28 (| 87.0 | 87.1 | 37.2 | 37.3 | 874 | 875 | 37.6 [ 37.7 | 878 | 37.9 || 28
29 (| 38.0 | 381 | 382 | 883 | 384 | 385 | 586 | 387 | 388 | 38.9 | 29
30 ( 89.0 | 39.1 | 89.2 | 89.3 | 89.4 | 89.5 | 389.6 | 39.7 | 39.8 | 39.9 | 30
31| 400 | 40.1 | 40.2 | 403 | 404 | 405 | 406 | 40.7 | 40.8 | 40.9 | 31
32( 41.0 [ 411 | 41.2 | 413 | 414 | 415 | 418 | 417 | 418 | 419 | 32
33 [ 42.0 | 421 | 42.2 | 42.3 | 424 | 425 | 426 | 42,7 | 428 | 429 || 33
34( 43.0 | 481 | 432 | 43.3 | 434 | 4356 | 436 | 43.7 | 438 | 439 |34
35 440 | 441 | 44.2 | 443 | 444 | 445 | 446 | 447 | 448 | 449 | 35
86 | 450 | 45.1 | 46.2 | 45.3 | 464 | 4565 | 466 | 45.7 | 458 | 45.9 | 38

Calculated by Julicn A. Hall, M. Am. Soc. C. E.
For Keith’s Railroad Curve Tabels see end of book.
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| KEITH'S RAILROAD CURVE TABLES.

Published by KEUFFEL & ESSER CO., New York.

Entered according to Act of Congress in the year 1883,
by W. Keuffel & H. Esser, in the office of the Librarian of Congress,
in Washington, D.C.

Copyright, 1902, by Keuffel & Esser Co.

HOW TO USE KEITH’S TABLES.
: EXAMPLE.

Wanted a Curve with an Ext. of about 12 ft, Angle
~of Intersection or I. P.=28° 20’ to the R. at Btation
542-+72.

Ext. in Tab. IV opposite 28° 20'=120.87
120.87+12=10.07. Say a 10° Curve.

Tan. in Tab. IV opp. 23° 20'=1183.1
1183.1+10=118.31.

Tab. V. correction for A. 28° 20' for a 10° Cur.=0.16
118.81+-0.16=118.47=corrected Tangent.

(If corrected Ext. is required fiid in same way)
Ang. 23° 20'=28.33°+10=2.8838=L. C.

2° 19§'=def. for sta. 542 | I. P.=sta. 5424-72
1B, i 15 00 | T e 1.18.47
) ey 6 o 1 e
bl b i 0 1 FALPT AT Ty
9 49*,: 13 e " +50 v
11°40'= +¢ « « pg3. | L. C.= 2.38.38
86.86 | E. C.==sta. 5434-86.86

100—58.58=46.47x 8'(def. for 1 ft. of 10° Cur.)=189.41'=
2° 194" =def. for sta. 542,

Def. for 50 £t.=2° 80’ for a 10° Curve.
Def. for 86.86 ft.=1° 504 for a 10° Curve

(These tables are published in Field Books of
Krurrer & Esser Co., New York, N. Y.)

6‘.‘?‘@
<{P. Ang.23°20"

10° Curve




VIII

Table VI. Deflections for Sub Chords for Short Radius Curves.

Degree Radius 14 sub chord Length
of S - IR : R ofarc -
Curve sin.defang. (T{25Ft | 15Ft | 20Ft | 25Ft for 100 ft.
30° 193.18 1%sT’ 27% 1% 2° 58’ 3° 43’ 101.15
181.39 1° 59’ 2% 280 | 3110 3° 58’ 101.33
171.01 2° 06: 2° 33: 3° 21: 4% Iz: 101.48
161.80 27213 2° 41 3° 33 4° 26" . 101.66
153.58 2° 20/ 2° 49’ 3°44 4° 40/ 101.85
146.19 27 27, 27 57 3° 55 4° 54 102.06
139.52 2° 34 3° 05 4° 07 5° 08 . 102.29
133.47 2° 41’ 3° 13’ 4° 18’ 5Yaz 102.53
127.97 2° 48: 3° 2:: 4° 29: 5° 3&'r 102.76
122.92 2° 55 3° 29’ 4’ 40! 5° 50 103.00
118.31 3° 02 3° 38 4° 51 6° 04’ 103.24
114.06 3° o9 3° 46 5° 02 6° 17 103 54
110.11 3: 16' 37 54, 5° 13" 6° 31 103.84
106.50 3° 22/ 4° o2/ 5° 23 6° 44 104.14
103.14 3° 29 4° 10 5° 34 6° 57" 104.43
100.00 3%-35’ 4”° 18" 5° 44’ 2% 11 104.72

CURVE FORMULAS.

= sin of def, angle

r

; = 536?:;&& R=Tecot. }1I Chord def. = chord';

“Sin.D R = 50 =
Bin. D = 50 Sin. D No. chords = $ I
=5

R T r
8in. D = 50 tan. 4 I AT A i (9
T

E=Ttan}l Tan. def. = § chord de

The square of any distance, divided by twice the radius, will equal th
distance from tangent to curve, very nearly. 4
Table 1V. contains Tangents and Externals to a 1° curve. Tan. and Ext
to any other radius may be found. nearly enough, by dividing the Tan. of
Ext. opposite the given Central Angle by the given degree of curve. .
To find Deg. of Curve, having the Central Angle and Tangent: Divide 8
Tan. opposite the given Central Angle by the given Tangent. 4
To find Deg. of Curve, having the Central Angle and Tangent: Divide
Ext. opposite the given Central Angle by the given External. K
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° curve will be:
the Nat. Tan. or Nat. Ex. Sec. 1
To find angle for a given distance and deflection.
Rule 1. Multiply the given distance by .01745 (def. for 1° for 1{t.), and
divide given deflection by the produect. . ¥
Rule 2. Multiply given deflection by 57.8, and divide the produc. by
the given distance, .
o find deflection for a given angle and distance: Multiply the a: q8
by .01745, and the product by the distance. :
Ricmr ANGLE TRIANGLES.— Square the altitude, divide by twice the base.
Add quotient to base for hypotenuse.
Given Base 100, Alt 10. 10® <+ 200 = .5. 100 + .5 = 100.5 hyp.
Given Hyp. 100, Alt. 25. 252 + 200 = 8.125. 100 — 3.125 = 96.875 = Base.
Error in first example, .002; in last, .0435. 3
To find Tons of Rail in one mile of track: multiply weight per yard
by 11, and divide by 7.




MADE IN GERMANY.

e H O QNBICONE NG OO =
MMM = <fi <H < < SccI0iSc 0 D WO

OO IOINoIEOINSIEOICINO OIS I8 OIC
hrdo ] D= o 0 [= Rk ] 1] i
HRIRERIITE= 455&5?-%%3

Sive Stopes 1'/s 10 1.
For SNGLE TRACE EMBANEMENT.

ROADWAY 14 FEET WIDE.

Caleulated by Julien A. Hall, M. Am. Soc. C. E.
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| DISTANCES FROM CENTER OF ROADWAY FOR CROSS-SECTION:NG.

b

i
|

CrNMWOOCRROHNEHISERAINARARKNRIVRARRER

e




