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SURVEYING INSTRUMENTS

Chicago New York San Francisco New Orleans
For Single Track Embankment.

3 of 1 on 114 see inside of back cover,
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for 20 ft.roadbed distance will be 80.64(20—16)+2 or 2 ft. added to

FUGENE DIETZGEN CO.

DRAWING MATERIALS, MATHEMATICAL and
Roadway 16 feet wide.
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For slope

Distances from Center of Roadway for Cross-Sectionin
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Example—If point ig 22.6 ft. above grade, how far should it be from center line

39 || 47
40 1 48
to be a slope stake point!
of roadbed, correct above figures by
example above,
30.6 =32.6.
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| DIETZGEN’S RAILROAD CURVE .

| AND -
| e : REDUCTION TABLES -7
‘: Bz 14,9/ AR ? 4 ' Copyright, 1914, by Eugene Dietzgen Co., New York City
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; ' CURVE. FORMULAS

Radius:R:m?% 7 (1) Degree of Curve=D and sin. %:5%’ (03]
Tangent:T:Rtan% (3) Length of Curve:L:lOOlé) (4)
Middle ordinate=M= R(1—cos. %) (5) =Rvers % (6)
Extema.l:E:Ttan%— (7) =R +cos % —R (8)=Rexsec% ©)
Long Chord=C=2 R sin.§ (10) 2=Central Angle

EXPLANATION AND USE OF TABLES

- NV lebs, > ‘ Stations.—Given P. T==Sta. 161 +60.35 to find Sta. of P. C.

= o* : and P. T. A=062° 10’ D==_8° 20’. From Table IV for 1° curve T—
3454.1 and-+814—414.49 ft.- From Table V correction—.36 or =
414.85 ft. P. C.=Sta. P.L—T=157 +45.50. Also from (4) L=
746.00 and P. T.=Sta. P. C. +L=164 +51.50.

Offsets.—Tangent offsets vary (approximately) directly with
! el P D and with square of the distance. Thus tangent offset for Sta. |
S 4 e 158 on above curve is 2.16 ft. found asfollows. From Table I1I tangent ‘
) “ 5 offset for 100 ft.=7.27 ft. Distance=158—Sta. P. C.=54.50, hence
- £ vi3 1 0 offset—7.27 (54.50-+-100)2=2.16 ft. Also square of any distance
o g S L divided by twice the radius equals (approximately) the distance from
' q64 b & B - tangent to curve. Thus (54.50)? +(2 x 688.26)=2.16 ft.
L Yine, ‘ Deflections.—Deflection angle=14 D for 100 ft., 3£ D for 50 ft.,
) : 2ot i etc. For ¢ ft.—(in minutes) .3 x C x D° or==defl. for 1 ft. from Table
11732 TIIxC. For Sta. 158 of above curve=—.3x 54.5x814=136.2" .or
(15! : o6 B 2° 16.2’, or—=2.50 x 54.5=136.2' from Table III. For Sta. 159 deflec-
76| 3 m—— T tion angle=2° 16.2" +8° 20 +-2=6° 26.2’, etc.
: Externals.—May be found in similar manner to tangents. Thus
il : 7 AT WA B P T for curve above is 115.87 For from Table IV for 1° curve E—=960.6
Al il A LT for 8° 20/—060.6 +314=—115.27 and from Table V correction=.10 or
il o o : ; E=115.37 Or suppose A=—32° and E is measured and found to be
b I 122 42 ft. What is D? From Table IV. E=230.9 and-+42==5.6-or D==
; 4 : >y 5° 30'. _
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TaBLe IV.—TANGENTS AND EXTERNALS TO A 1° CURvVE.

TABLE I.—M1NUTES Iv DECIMALS OF A Drcreg. }
Centra.

1833 172173500 . . Central Central |1y gent|External 1o |Tangent |External
2000 3667 i ; ‘866 ARpls Tangent|External Angle Angle

.2167 .3833
.2333

: 1061.9

2011 10706

568.53 ; : 1079.2

576.95 - }83% .2
85.36 ; ;

.6667 : . | _a 293.79 : 1105.1

X 1113.7
TasLe I1.—INcEES IN DECIMALS oF A Foor. i . . el ) 1122.4

ol it
{1-16 | 332 | 1g [ 316 | 17 | 5-16 ’ 24 1z 5% o7 7 4 . . : 4.9 1139.7
1.0052 | .0078 l 0104 l 0156 | .0208 ' .0260 | .0313 ‘ 0417 ’ 0621 ' 0625 l 0729 : . o gl - 1148.4
: | 64437 ; 1157.0

652.81 ; 1165.7

; . 1174 .4
Tasrm III.—RapIir, OrRDINATES AND DEFLECTIONS, ~ . i R i 1183.1

= Ny : : ] : 11918
Tan, | Def. ' Def. ) . : -

: Mid. .| mia [ T , 1200.5
Deg. | Radius ‘ for Deg. Radius a0 | for : ¥
Ord. | Offset ANhno Ord. | Offset 1 F(')oot y - i 1209.2

1217.9
1226.6
1235.3
1244.0
1252.8
1261.5

1270.2
1279.0
1287.7
1296.5 .
1305.3 | 146.79
1314.0 | 148.75

1322.8 | 150.71
1331.6 | 152.69
1340.4 | 154.69
1349.2 | 156.70
1358.0 | 158.72
1366.8

1375.6
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1 2 3 4 5 6 7 8 9 D=
.0833 ’ .1667 ‘ .2500 ] .3333 Q 4167 l .5000 ’ 5833 , 8667 ( 7500 I 8333 l 9167

34377.5

17188.8

11459.2
8594.42
6875.55

5729.65
4911.15
4297.28
3819.83
3437.87
3125.36

2864.93

2644.58 5 3 8

2455.70 0 2 5 : 8.716

2292.01 5 5 : 5 . 9.150

2148.79 3 A 21. 2.402 | 9.585

2022.41 o : 2.511 |10.02
2.62

: 10.45
1910.08 . 5 3 ) 10.89

1809.57
1719.12
1637.28 o b % 5 : .
1562.88 " 2 ¢ 5 : 12.62
1494.95 {

13.05

1432.69 3 o o . b 13.49
1375.40 5 - > o ¢ 13.92
1322.53 0 . 8 4 3 14.35
1273.57
1228.11
1185.78

1
1
1146.28 | 1
1109.33 | 1
1074.68 | 1
1042.14 | 1.,
101484 115
il

1

1

i

3

1

~
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o

819.02
781.84
764 .49
747,89

716.78
688.16
674.69
661.74
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1481.8
1490.7
1499.6
1508.5
1517 .4
1526.3

1535.3
1544.2
15563.1
1562.1
1571.0
1580.0

982.64

955.37
929.57
905.13
881.95
859.92
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Note. Chord Deflection=2 times tangent
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TaBLe VIIL.—Naruran TRrIcONOMETRICAL FUNCTIONS.
TaBLE VIII.—NATURAL TRIGONOMETRICAL FUNCTIONS.

Angle! Sine. . | Cotg. | Cosin. Angle
Sine. | Tan. | Cotg. |Cosin. Angle Cotg. |Cosin.

91855
.91236
.91116
.90996
.90875
.90753

.90631
.90507
.90383
.90259

.90133
A .90007
.99929

199917 p : : : . ] .05 .ggggg
.99905 J 18! T ! o d z i s
.89892 2 3 Y 3 £ g 5 3 .89623

.99878 i 4 : .3173 | . 7 y .80493
b i ; .89363

.09863 : . 145 | 50| . : < 977 | 80232
199847 : 3 1066 |

199831 ; 3 989 | ' 1 ; 963 |.89101
199813 ; . 015 | 877 |. 1949 | 88968
199795 3 ; 843 | : 5 1850 | 935 | 88835

824 | 921 | 88701
199776 ) : 773 | 3565 | - ] 907 | 88566
99756

.99736
199714
99692
.99668
99644

.99619
99594
.99567
.99540
99511
.99482

.99452
199421
.99390
.99357
.99324
.99290

.99255
-99219
199182
199144
: ) : 199106
1363 | . ; -99067

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




Diagram for Obtaining
orizontal and Vertical
Distances .

From Stadia Readings

Enter the horizontal scale with the-

value of the siadia interval X the g+

stadia constant (usually 100 and

run vertically upward to inter.

section with the hne represent- 70

ing the vertical angle. The

location of this pont with ref.

erence to the dotted lLnes 65

marked “one” &c. gives the

correction to be substracted

from S £/i to get the hor.

1zontal distance. Reading

on vertical scale equals §5

vertical distance
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For Single Track Embankment.
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