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HH 0 N\(f.z f Q\*‘(ﬁ G [ 7 l 8| .9 “H
0| 80| S1| S083| 84| 85| 86| 87| 88| 89 0
1] 90| 91 930 04| 95| 96| 97| 98| 99| 1
2 10,0101 |10.2] 103} 10.4| 105 | 10.6 | 107 | 10.8 | 100 | 2
3110111112 113|114 115|116 |11.7|11.8 [11.9| 3
| 4l12.04 121|122 | 12.3|12.4 | 125 | 12.6 [ 127 | 12.8 [ 12,9 | 4
‘a 5113.0f 131 | #2%] 13.3]13.4| 185|136 | 137|138 L1a@ | 5
[ 6 144|141 laoNia3 ] 144445 | 146 | 147l 30810 | 6
ﬂ 711541514152 W53 5|15.6 158 | 159 | 7
| s168 164 162 |63 5166|164 |168 [ 16.9 I- 8
' oll17p| 174|172 873 5176 | 178828 | 17.9 | 9
i 10 || 18 8.2 |A18.3 w5 186 | 1997 | 188 | 189 | 10
11 || 1980 | 191 | 19.2419.3 5996|197 | 198 | 19.9 | 11
12 | 20§0 | 241 | 20.2] 20.3 51806 | 207 | 208 | 20,9 || 12
13 | 280 | 21% ] 2# | 213 151216 | 2L.24P1.8 | 219 | 13
14 | 290 | 22.1T%2.2 | 22.3 | 22. 5226|2277 | 22.8 | 22.9 | 14
15 28.0| 231 | 23.2 | 23.3| 23.4 | 235 | 23.6 | 23.7 | 23.8 | 2319 || 15
16 | 24.0| 241|242 | 243|244 | 245 | 24.6 | 247|243 | 24.9 || 16
17 1250|251 252 253|254 | 25:5 | 25.6 [ 25.7 | 25.8 | 25.9 | 17
18 [|26.0(26.1|26.2|26.3|26.4 | 26.5 | 26.6 | 26.7 | 26.8 | 26.9 | 18
19 | 27.0] 271 272|273 274 ) 275 | 276 | 277 | 27.8 | 279 || 19
20 || 2810|281 | 28.2 | 28.3 | 28:4 | 285 | 286 | 28.7 | 288 | 28.9 | 20
21 [29.0(29.1[29.2|20.3]29.4]29.5|296|297|29.8 | 209 | 21
22 1130.030.1 | 30.2 | 30.3 | 30.4 [ 30.5 | 30.6 | 30.7 | 30.8 | 309 | 22
23 31,0311 [31.2|31.3|31.4|31.5|31.6|31.7|31.8[31.9 ] 23
24 1320|321 |32.2|32.3]32.4|32:5|32:6 [ 32.7|32.8 | 32.9 || 24
25 1133.0(33.1|33.2|33.3|33.4|335|33.6|337]|33.8[33.9 | 25
26 [134.0(34.1|34.2|343|34.4(34.5|34.6|3247]|348 |349 | 26
27 [135.0|35.1 | 352|353 385.4| 355 | 35.6 | 35.7 | 35.8 | 35.9 | 27
28 [136.0 | 36.1|36.2 | 36.3|36.4|36.5|36.6 | 36.7]|36.8 | 36.9 | 28
29 |137.0|37.1|37.2|37.3|37.4| 375 | 37.6 | 377 | 37.8 | 37.9 | 29
30 ||38.038.1382|383|384|385|38.6|387]|38.8|389 |30
31 (139.0|39.1[39.2|39.3]39.4]39.5|39.6|397|39.8 |39.9 | 31
32 [140.0 | 40.1 | 40.2 | 40.3 | 40.4 | 40.5 | 40.6 | 40.7 | 40.8 | 409 | 32
33 141.0|41.1|41.2|41.3| 414|415 |41.6|417|41.8 | 419 33
34 (42,0421 | 422(42.3)22.4| 4255 | 42,6 | 427 | 42.8 | 429 || 34
35 | 43.0 | 43.1 | 43.2| 43.3| 43.4| 43.5 | 43.6 | 437 | 43.8 | 4319 | 35
36 | 44.0 | 441|442 {443 ) 44.4]| 445|446 | 447248 | 44,0 || 36
37 45.0 | 451|452 | 453| 45.4| 45.5 | 45.6 | 45.7 | 45.8 | 450 || 37
38 [146.0 | 46.1 | 46.2 | 46.3 | 46.4| 46.5 | 46.6 | 46.7 | 46.8 | 469 | 38
39 [|47.0| 471|472 | 473 474 | 475|476 | 477 | 478 | 479 || 39
40 148014811 482148312841 28'51 48:6 1 48771 48.8 1 4879 Il 40

For same slopes but_other widths

Example—If point is 22.6 ft. above grade, how far should it be from center line
to be a slope stake point? Ans. from Table 30.6.
of roadbed, correct above figures by one-half difference in width of roadbed; thus in
example above, for 20 ft. roadbed distance will be 30.6+ (20—16)+2 or 2 ft. added to
30.6 =32.6. For slopes of 1 on 114 see inside of back cover.
y Copyright, 1914, by Eugene Dietzgen Co.
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TasLe VI.-—-CorrEcTIONS FOR SUB-CHORDS AND LonGg CHORDS.

FOR, SUB-CHORDS ADD Feoosn LONG CHORDS
of arc
D 10|20 30 | 40 | 50 (60 | 70 | 80 |90 || ;5% || D| 200 | 300 | 400 | 500
4°/.001.00| .01} .01 .01| .01| .01 .01/.00(l .02 || 1/199.99(299.97|399.92|499.85
6 |.00).01| .01| .02| .02| .02 .02| .01| 01|l .05 || 2(199.97(299.88/309.70(499.39
8 |.01/.02( .02 .08| .03| .03| .03| .02|.01\| .08 || 3|199.93|299.73|30932|498.63
10 |.01/.02 .03| .04| .05 .05| .05| .04|.02|| .13 || 4/199.88(299.51|398.78|497 .57
12 |.02(.04| .05 .06/ .07| .07| .07 .05.03|| .18 || 5/199.81(209.24|398.10|496.20
14 |.02(.05| .07| .08| .09| .10| .09 .07|.04|| .25 || 6/199.73|298.90|397 26494 .53
16 |.03|.06| .09| .11| .12| .12| .12| .09|.05| .33 || 7/199.63|298.51|396 28492 57
18 |.04(.08| .11| .14| .15| .16| .15/ .12|.07|| .41 || 8/199.51/208.05(395.14490.31
20 |.05|.10| .14| .17| .19| .20| .18| .15|.09| .51 || 9(199.38(207.54|303.86|487.75

22 1.06/.12f .17 .21( .23| .24| .22| .18|.10 .62 1110(199.241296.96(392.42(484..90
24 |.07|.14| .20| .25 .28| .28| .26| .21|.12 .74 |(12/198.90(295.63|389.12(478 .34
26 |.09|.17( .24| .29| .32 .33| .31| .25|.15 .86 ||14/198.51(294.06(385.22(470.65
.00 |/16(198.05(292.25(380.76(461.86
.15 ||18|197.54|290.21(375.74(452.02

.31 (120/196.96(287.94(370.17|441 .15
.48 11221196 .32(285.44(364.06(429 .30
.66 |124/195.63(282.71(357.43(416.53
.86 |126/194.87|279.76|350.30/402 .89
.06 (|128/194.06(276.59(342.69|388.43

.28 11301193.18|273.20(334.61(373 .20
.50 ((82(192.25/269.61|326.08|357 .28
191.26|265.81/317.12(340.73
.99 1186/190.21(261.80(307.77(323.61
.24 |/38/189.10|257.60|298.03/305.99

.52 1140/187 .94/253.21(287 .94(287 .94
.80 ||42/186.72(248.63(277 .51(269.54
.09 [144/185.44(243.87|266.78/250.85
.40 1146/184.10/239.93/255.78|231.95
.72 |148(182.71(233.83(244.51|212.92
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e

60 |.47|.91|1.29

Nore.—When a chord of less than 100 ft. is used the correctiony given in the above
table should be added to the nominal length of chord to get the length which should be
used in order that the 100 ft. points will check with those obtained by using the standard

100 ft. chord. Thus in locating a 14° curve by 25 ft. chords measure 257.06 for each .

chord. Long chords are useful in passing obstacles.

TasLe VII.-~-MippLe ORDINATES FOR RAILS 1N FrET.

LENGTH OF RAILS
Defg. Defg-
o o
Curve| 32 | 80 | 28 | 26 | 24 | 22 | 20 ||Curve | 32 {30 | 28 | 26 | 24 | 22 | 20

LENGTH OF RAILS.

1° (.022].020(.016/.013|.011|.009|.008 16° |.356|.313.273|.236/.200(.170].139
2 17 378/.333].290|.252(.213}.180|.148
3 18 400/.351/.306|.265| .225|.190/.156
4 19 423(.371).324|.280|.238}.201/.165
5 20 445|.392|.341/.296.250].212.174
6 21 466/.410(.357|.309| .262].222/.182
7 22 4871.430|.375| .325(.275.233.191
8 23 509|.450(.390|.338| .287.243[.199
9 24 531(.469.408| .354|.299|.253|.208

SLOPE REDUCTIONS.

When distances are measured on a slope they may be reduced to
the equivalent horizontal distance by the following approximate rule:—
subtract from the slope distance the square of the rise divided by twice
the slope distance. Thus for a slope distance of 250.3 ft. and a rise
of 15 ft. correction=15%+2Xx250.3=.45 (by slide rule) or horizontal
distance=250.3—.45=—=249.85. When vertical angle=V. A. is measured
horizontal distance=slope distance—slope distance (1—Cos. V. A.).
Thus for slope distance of 248.7 ft. and V. A. of 4° 20 from Table VIII
Cos=.99714 and correction=1—.99714=.00286 per foot or total of .286 X
214 (near enough)==.57 and horizontal distance=248.7—.57—=248.13 ft.

See fig. (a). TRIGONOMETRICAL FORMULAS.
s a
sin. A:';: A
. COS. A—%
tan. A—-g (a) 2 A (5) a 3
cot. A:—z 1
sec. A=1% 4 P
¢ é G A 2 G
cosec. A=<
ForMULA ror SoLving TRIANGLES.
Given Sought. Right triangles. See fig. (a).
a,c A, B. b|sin. A=2, cos. B=2, b= 4/(c+a) c—a)
a, b A, B, c|tan. A:-:, cot. B:-%, c=4/a?+b%
A a B, b, ¢|B=90°—4, b=acot. 4, =g
4,0 B, a, ¢|B=90°—4, a=btan. 4, c=zl+
A,c B, a, b|B=90°—A, a=csin. A, c¢=c cos. A
Given Sought. Oblique triangles. See fig. (b).
b_a sin. B
A,B,a |b ~Sin. 4
in, B=tsin. 4
4,a,b |B sin, B=—_=~
—7b) tan. 14 (A+B
a,b,C |4 — B|tan. }5 (4—B)=1-2 e 38 U+B)
If s=14 (atb+o), sin. 34 A=4/CH =D
a,bec |A cos. 14 A=4/20=9) tan, %A:V—(s:fs)f;’”,
sin. A=2 V(S—a)b(sc—b) (s—¢)

a? sin. B gin. C
2sgin. A
area= 14 besin. A

s=14 (a+b+c), area=4/s (s—a)(s—b)(s—c)

A, B, C, a| area area=
A, b, c area
a, b, ¢ area,

R




e

TaBre VIII—NATURAL TRIGONOMETRICAL FUNCTIONS.

TABLE VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.

Cotg. | Cosin. Angle| . | Cotg.
Sine. . | Cotg. Angle . | Cotg. |Cosin.

.96126
.96046
.95964
.95882
.95799
.95715

.95615
.95545
95459
.95372
195284
95195

.95106
.95015
.94924
.94832
94740
94646

.94552
.94457
.94361
94264
.94167
.94068

93969
.93869
93769
93667
.93565
.93462

.93358
.93253
.93148
.93042
.92935

Angle,




%




el

, f.
/s H | SmamveeresgoantaenaasANRIRRNRSREARsssREss | ik
X _ = o g
Mile | ZZioayo¥atetatovadovaYadaYaUavaYaNaRY | §FL3
e e e T PRSI P SN R el et i el i p o e R mmmﬂ
J 42
2« x| IEAnAnanaEarasarasasacasasasasasasasacana | £57F
M .m o 1111111222%%%3&%%%%%%@%%%%@&m%%m%%m&%%wm M.mmm.
(2 Julnlissise e e s e e s e =8
m . %w et 1111111222222333333344%%%%%&&;&%&%%&%%%&% MWM.MM w
29 &5, b e i T e e L D LoD T s D T T N mMma g
52 ¥ R e R b L b b R e g bt mm.mw A
e 2B Bl 200n0n0nnnn0m000050m00000m0m 0000 : @m0 n Bl g
SR Il Bl R e R G R R L L EE R EE R EEC I el v
wo_ 9 8 Sl 9oonezeneenorenenonoo oo o o oo oo | 9285f »
s B Eol | THEASSmARNRARANRESnnsIIRISSSBRB8883583858 SEEES o
88 8E «| 23999329000 cuononongnonononononononononon | TESEE °
B0 o9 | b e Bttt st it e d o f desalar b aes o pds 5
S it B SRR R EE P b e FE L EC I FERELLECEEEE Ll Pl [
W Mm}.ﬁ il IS A I IS A EA =g peiai g abdvih 3 ateigolodiah 3+ mmmm.w @
NEvel B0l | ShSNgERnasasaear anarananap Shanas anapanan s 2 T8
: m v b WS it I IS I E IS A R A et R e i oSt gooch o g H@mnm
: 4; e FaSgSacngrovonangiRsne oo IIdioe D Tidan RS m,Mmm,.m
g o R RS RAN SRS NS4 AT RSS20 RIBEES0EEE | 3558
- i
= | Smnmwsorwe g an R e e S AR SSRAISANRIS8ERSS | S3i
\O Lo aie
o o .‘
: :
-
N < =
o s 1
. «
{
i , :
~ % {
. !
_/r./.
m._ R
s




