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IMPROVED TABLES

s EIGNSSYRS SSmes S—

AND :
{
!
HORIZONTAL STADIA CORRECTIONS 1
O == (0l 2HE=— 00k —=Nl238 389—200" — 297
3°—00" — 0.3 FEE== 3 es—Nlisi7t SSREERIHT — 301
A = ] 292200 Shd() 38°—=301 — 30:H
HEeOESTE= SO 22— 30" —— 147 33 —45— 30.9
6E—00at=—5% 1 8P =G0 f:==uy] 1543 S4°==00" — 31.3
T ==00F 215 23F=—30/= == 11529 AR ER Yt S ST
8°—(00 =50 24°—00° — 16.5 BeE= S OWS=L . 3D,
92——008 — i 2D 242 30" o 1.2 34°—45" — 325
EORSSL( O — i R:T) 25 =0 (F ===S {70 S50 =— 3P0
W =5 = e A5 S0 W86 Spc=fibd e 3313
=0T = G5 26,—00° — 19.2 35 =80 =20
=34 e il ) 26°—=30" =—2*19.9 Sl L 1)
122 (Rl 3 27 =00 ==120.6 36°—00" — 34.6
=30 AT Of72e= 0F — B3 86°—15" — 85:@
183P==00F — 5zl 2RE =1 ()= TS5V 9D. 0 36°-—=80" — 35.4
IREE—S QL= Hib BRC-_ SO 2 22:8 36745 . B85.8
RS (1550 29°—00" —, 23.5 3T —00— 8612
IS = R 29°—30" — 24.3 et Ae e =366
WG = G SHE—=0 (k= =250 S8 D —— 8]
Ji5e——3() —= =712 B ==y =D S]] 37°—45" — 37.5 |
16°—00" — 7.6 30F=—80n =258 38°—00" — 387.2 13
TBE 3" — 8.1 30°—45 — 26.2 38°—15" — 38.3 {
ISEES (O =85 31°—00" — 26.5 3B JOE. 38:T ‘
E==20) =0 () 31°—15". — 1 26.9 38°—45" — 89.1 l
18°—00" — 9.5 81°==30" —'127.3 39°—00" — 39.¢ |
P8F—304 — 0.1 Sl = e O 39°—15" —: 40.0 s
Y= NRS(016 92 —000 —= 12841 39°—30" — 40.5 i
WG] =k ST = IR ‘,
205=—00NS—*3K1 7 S2°—80)’ =2R.9 o
20E=—=3( L= 81|23 PR bt 2958 \Il
x
Chains to Feet Feet to Chains [,
66 OO sl b5 £5
32 200 ... 3.030
... 198 300 . 4.545
.. 264 400 ... 6.060
330 S F 2 s
(IR 396 600 .... 9.090
UsiC L . 462 700 .... 10.606
S .. 528 800 ... 12.121
20) e =094 900 .... 13.636
RO s . 660 150008~ 15ek51




TaBLE IT—Continued TaBLE IV
TRIGONOMETRIC FORMULAE (continued) USEFUL RELATIONS.

In any triangle: Lineal feet  X.00019 = miles
Given a, b, C; to find ¢, B, A. Lineal yards X.0006 miles

Use L f Li Square inches X.007 square feet

RUEOF DO TR Square feet X.111 square yards
Given A, B, ¢; to find a, b, C. Square yards X.0002067 = acres

Use Law of Lines. éﬁlroes ; ><46361(§)58 asqt‘loaref yards
: K ic inches X. cubic feet
SRS O (it 4, MU Cubic feet ~ X.03704 = cubic yards

a+b+ec % J(s——a) (s—Db) (s—e¢) o~ i Links P22 = yards
Bhe Lop 7

[T I R T

Lot % Links X.66 = leet
Feet X 1.5 = links
s(s—a) 360° = 21600’ = 1296000”
cos Y A = \l e Radius = arc of 57.2957790°
Are of 1° (radius = 1) = .017453292 -
r Are of 1’ (radius = 1) = .000290888
tan 14 A = Fosry Arce of 1”7 (radius = 1) = .000004848
r T = 3.141592654 \l .1%_ = 0.564190

—b
3 6
tan ¥4 C = s_r_c = 0.785398163 \/ i 1.240700982
Area of a triangle: al i
Area = 14 ab Sin C 0.523598776 T? = 9.869604401
Area = 4/8 (s—a) (s —b) (s — c)
PRISMOIDAL FORMULA.

tau%B-—:s

1
= 1.128379167 G 0.101321184

h
Voo o
Bhii= SERRE DD ‘ — 0.523598776 A/ = 1772453851

h = altitude; b, B = bases; M = midsection 1
.
—— = 4.188790205 — = 0.
TasBLE III 3 A T s
INCHES AND FRACTIONS OF AN INCH IN DECIMALS OF A Curvature of Earth’s surface = about 0.7 feet in 1 mile
FOOT Curvature in feet = 0.667 (Dist. in miles)?

Difference between arc and chord length, 0.05 feet in 1114 miles

8 =R
.6719|. i ! Probable error of a single observation = 0.6754 o
L6771/ i
.6823.
.6875(.
.6927|.
.6979|.
.7031].
.7083|.
.7135].
.7188|.
.'1240|.
.7292.
7344,
.7396|.
.7448).
.7500,.

8

Error in chaining of 0.01 feet in 100 feet:
Due to—
1. Length of tape error of 0.01 feet
2. Alignment. One end 1.4 feet out of line
3. Sag of tape at centre of 0.61 feet.
4. Temperature diffexence of 15°
5. Difference of pull of 15 Ibs.

STADIA REDUCTION FORMULZE.
Horizontal Distance = R — R sin? a+C cos a
Vertical Distance = R 14 sin 2 a+C sin a .
R — Readi distance from Object glass to cross hairs
= o distance between cross hairs .
C = distance from Object glass to cross hairs + distance frora Object
glass to center of instrument.
a = angle of elevation for mid Reading
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TABLE X.

7 MIDDLE ORDINATES OF RAILS

g Length of Rail (feet)

C 30 2826|24| 22|20 C R |30 | 28|26 (242220
O /7 | Feet Inch| Inch| Inch| Inch| Inch| Inch || O | Feet | Inch| Inch| Inch| Inch| Inch| Inch
0-20/17189 | .08| .07| .06| .05 .04/ .03 8| 716.8(1.88/1.64(1.42(1.20(1.01| .84
0—40| 8594 | .16| .14| .12|.10| .08| .07 9| 637.3(2.12|1.84(1.60(1.35|1.14| .94
1-0 | 5730 .24| .20| .18| .15| .13} .10 || 10| 573.7(2.36/2.05]1.78(1.50(1.27/|1.04
1-20( 4297 | .31| .27 .23| .20( .17| .13 || 11| 521.7|2.59(2.26(1.95(1.65/1.39/1.15
1-40| 3438 .39 .34 .29| .25|. 21| .17 || 12| 478.3/3.83/2.47(2.15(1.81|1.54/1.26
2-0 | 2865| .47| .41] .35 .30| .25| .20 || 13| 441.7/3.05/2.66|2.30|1.96/1.66/1.36
2-20| 2456 | .55| .48| .41| .35| .29| .23 || 14| 410.3(3.30|2.87(2.48|2.10/1.78]1.46
2-40| 2149 .63| .55 .47| .40| .33| .27 || 15| 383.1|3.54|3.08/2.68|2.26/1.91|1.57
3-0 | 1910 .71| .62| .53| .45| .38| .31 || 16| 359.3|3.76|3.28|2.83(2.40(2.04/1.67
3-20| 1719 .78| .68| .59| .50( .42| .35 || 17| 338.3|4.00|3.48(3.02(2.57/2.16/1.78
3-40| 1563 | .86 .75| .65| .55| .46| .38 || 18| 319.6/4.21|3.67(3.18(2.70/2.28 1.87
4-0 | 1433 | .94| .82| .71| .60| .50| .42 | 19| 302.9|4.45(3.89|3.36/2.86|2.41|1.98
4-20| 1323 | 1.02| .89| .77| .65| .55| .45 || 20| 287.9]4.70|4.09|3.55(3.00/2.54/2.09
4-40| 1228| 1.10| .96| .83| .70| .59| .48 || 22| 262.0|5.16|4.44(3.84/3.30/2.80|2.29
5 1146 | 1.18(1.03| .89| .75| .63| .52 || 24| 240.5|5.64|4.92(4.20|3.59!3.04/2.50
6 955.3| 1.41/1.23/11.06/ .90| .76| .62 || 26| 222.3(6.07|5.29]4.58|3.88/3.29/2.70
7. 819.0 1.65/1.44 1.24(1.05| .89| .73

TaBLE XI.
SHORT RADIUS CURVES
Radius Chord Central | Deflection | Deflection

Feet Feet Angle Angle for 1 Foot

35 10 16-26 8-13 49.3

45 10 12-46 6-23 38.3

50 15 17-16 8-38 34.5

60 15 14-22 7-11 28.8

75 15 11-30 5-45 23.0
100 20 11-30 5-45 17.3
120 20 9-34 4-47 14.3
150 20 7-39 3-49 11.5
190 25 7-32 3-46 9.15
200 25 7-10 3-35 8.6
225 25 6-25 3-12 7.7
240 25 5-58 2-59 7.2
250 25 5-44 2-52 6.9
275 < 25 5-12 2-36 6.2
288 50 9-58 4-59 6.0
300 50 9-32 4-46 B:7
350 50 8-12 4-06 4.9
376 50 7-40 3-50 4.6
400 50 7-10 3-35 4.3
410 50 7-00 3-30 4.2

and multiply by length of chord.

To find length of curve divide angle from P. C. to P. T. by central angle of chord,

TABLE XIIL

INCLINED DISTANCE OF 100 FT. REDUCED TO HORIZONTAL

Slope | Horizontal | Comection | p R3¢ | Slope | Horlzontal | Correction | per Fiy

0°00’ |100.000 | 0.000 | 0.000 | 8°00" | 99.027 | 0.973 | 0.139

15" | 99.999 | 0.001 | 0.004 15" | 98.965 | 1.035 | 0.143

80 | 99.996 | 0.004 | 0.009 80’ | 98.902 | 1.098 | 0.148

45 | 99.991 | 0.009 | 0.013 45’ | 98.836 | 1.164 | 0.152

100 | 99.985 | 0.015 | 0.017 | 900 | 98.769 | 1.281 | 0.156

15 | 99.976 | 0.024 | 0.022 15 | 98.700 | 1.800 | 0.161

30 | 99.966 | 0.034 | 0.026 30 |98.629 | 1.371 | 0.165

( 45 | 99.953 | 0.047 | 0.081 45 | 98,556 | 1.444 | 0.169

200 | 99.939 | 0.061 | 0.085 | 10 00 | 98.481 | 1.519 | 0.174

15 | 99.928 | 0.077 | 0.039 15 | 98.404 | 1.596 | 0.178

30 | 99.905 | 0.095 | 0.044 30 |98.325 | 1.675 | 0.182

45 | 99.885 | 0.115 | 0.048 45 | 98.245 | 1.755 | 0.187

300 | 99.863 | 0.137 | 0.052 | 11 00 | 98.163 | 1.837 | 0.191

15 | 99.839 | 0.161 | 0.057 15 | 98.079 | 1.921 | 0.195

30 | 99.813 | 0.187 | 0.061 80 | 97.992 | 2.008 | 0.199

45 | 99.786 | 0.214 | 0.065 45 | 97.905 | 2.095 | 0.204

400 | 99.756 | 0.244 | 0.070 | 12 00 | 97.815 | 2.185 | 0.208

15 | 99.725 | 0.275 | 0.074 15 [ 97.728 | 2.277 | 0.212

30 | 99.692 | 0.308 | 0.078 80 | 97.630 | 2.370 | 0.216

45 | 99.657 | 0.343 | 0.083 45 | 97.584 | 2.466 | 0.221

500 | 99.619 | 0.381 | 0.087 | 13 00 | 97.437 | 2.563 | 0.225

15 | 99.580 | 0.420 | 0.092 15 | 97.838 | 2.662 | 0.229

30 | 99.540 | 0.460 | 0.096 80 |97.287 | 2763 | 0.283

45 | 99.497 | 0.503 | 0.100 45 | 97.134 | 2.866 | 0.288

600 | 99.452 | 0.548 | 0.105 | 14 00 | 97.030 | 2.970 | 0.243

15 | 99.406 | 0.594 | 0.109 15 | 96.923 | 3.077 | 0.246

30 | 99.857 | 0.643 | 0.113 80 | 96.815 | 3.185 | 0.250

45 | 99.307 | 0.693 | 0.118 45 | 96.705 | 8.295 | 0.255

700 | 99.255 | 0.745 | 0.122 | 15 00 | 96.593 | 3.407 | 0.259

15 | 99.200 | 0.800 | 0.126 15 | 96.479 | 8.521 | 0.263

30 | 99.144 | 0.856 | 0.131 80 |96.363 | 8.637 | 0.267

45 | 99.087 | 0.913 | 0.135 45 | 96.246 | 8.754 | 0.271

TasLe XIIL
MINUTES IN DECIMALS OF A DEGREE.
0 80"].00833]110" 30"[.17500]120" 80" 34167[[30" 10]. 5083[l40" 30" 67500[ 50" 10"] .84167
100 |.01667/11 00 |-18333(121 00 |.35000|131 00 (5166741 00 (:68333(51 00 | .85000
80 102500/~ 80 |.19167/ 30 [.35833| 30 |52500( 30 |69167| 30 | .85838
2 00 |-03333(12 00 |'20000(/22 00 (3667|132 00 [53333(l42 00 |:70000(/52 00 | .86667
80 [04167/ 30 |20833| 80 [ 37500/ 30 |:54167| 30 |70833 ~ 30 | .87500
3 00 [05000\13 00 |.21667|23 00 |.38333]133 00 |.53000|!43 00 |:7166753 00 | 88333
80 |.05833 30 [‘22500 30 [:30167| 30 [:55833| 30 [72500| 3<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>