


KEUFFEL & ESSER CO.

DRAWING MATERIALS

AND
SURVEYING INSTRUMENTS.
NEW YORK. .
CHICAGO. SAN FRANCISCO. ST. LOU

TABLES FOR EXCAVATIONS AND EMBANKMENTS.

DISTANCES FROM CENTER OF ROADWAY FOR CROSS SECTIONIN
ROADWAY 18 FEET WIDE. SIDE Sropes 1 10 1.
For SINGLE TRACK EXCAVATION.

“Copyright, 159 Keuffel & Esser Co.”

0" 80| 9 | 99 |
1 100 | 10. | 10.9
2. 110 | 11. 11.9
3l 120 | 12. 12.9
4| 130 | 13, 3
5 140 | 14.
6 150 | 15.
71 160 | 16.
8{ 170 | 17.
g 180 | 18
10 190 | 19.
111 200 | 20.
12 210 | 21
22,
23.0 | 23.
24
25.
26.
27.
28,

oL ie

00 =135 Ot - Uk




&

Q

























o)
7
4
7
)
)
v -

\ £
? w -0
¥ 2 -

~ -









MC NBVL — Fpound.
SecCav2-23-t0N Xothad

Yy Covl beXwedn B WA oun PN
Cev=— V-2=-W=-\no - VemY
‘/“Cuv~\bercer\ N - s /r%
CoV.- -2~ V3- | Aot ’\u—w,&\.

Yy CevV+~ | ereer—\ ‘\‘\‘4 L}gs\.
m< Nt e B bt




 TBILE R

Q son

// / .uﬂ_nﬂ b..ﬂaﬂmo uuvax tﬂw

nmf t.l.-ocw

3a-on : e L |

= -0

rc T4 WANON

TLTHIY

3y THoy



















\i
|
2 M1
) i
> < -~ =
.D L § g ,- -
15,0 ]
¢ p ¥
’ \
2
" l. &
e <o E CJ Q i
e ? L) )
2 i Ul / “
. ( &

o
>
L
o
¥















!

O e s




iy,







) .~
\5
|
|
W : &
Q \\ at -

s

Pl
d X
23
b & i
L %
5


















J

'
















r .
{) : N

\

e T A







~ ) ~
il :
o 5
k J
> B
o o s e — 1

i,
{
AU

2

-
ol







13
§
€
é:r
.
i

m P o W \ /’\y\s

“

'
:

il AW
/ { $

.

5 L)
g, B0
¥
™ P f
\ n \
\) s 3 t

g

A

/



/
o







Uy

)}
-










- 14

S










7




i /,q ~ h »
R BN R A il 1 { S i M
o~ 9
)
S SIRELL Ko “ {










ll
"




- >
< ’ 3 o] ¥ ¥ - -
i
»
\
{
<
b .
o ¥ -4 4
h /
)~
3 R L2 4 3 - -
, ! )
’




=1 7

-~

.
)
)
i
i
- 3 (
) )
< X
¢ 5 . ¢




2

S
















]

M







T —







7













\ /
\
' o
> ' .
. 4 & ‘.
\ . i
)
) ;
A f 3
#0, 5§
w2
/










ot : . Vo
2
~p )
\ < o
! -
5 k1
A\ 3
2 2
! ¥ e ) ~ 2 e J
{
» \
\0







-~







AR S S BN







A







¥




.lj“‘l\




¢ o~ 2 / } 2 2
| | p R
: 3 3 2 - ~
\
\ WA
C ) 3 | :
T & > - | <
~
| \ -
\ ~
o
: -
- o ,
"G ¢ > :
| i
e |
: 1
) \ ~ . f
)
& ) .
g \ -v
§ g —
}







e A ot

A

{2




7




D |




- ¥









~ - - - = .
7 =
¢ ' 4
— 5
9 n
’ . ¥
oF -
o s
§
Fo I AT
C
3 > } o }

i

\‘
.
N
J
!
)
.
3
1
\
— >







e g R SRR s




—
-~

f"L






\ A

Y

X









g

o =t




}
! o
} L,
’ [y -
] s |
\ l
& A1
S .
4 o+
A
3 \
<t &y
2 e }
2 -6 {
A ) e
3 3 b TR N ¢ -
< 3 )
> /7 w\
- ..\\ i
\ Y ’ y !
o R @F, \
&, . & / \
TN = e
< [ <
< Nt
AN ) "
-7 2" / \
i 5
L o









—
\
~
\
{ /l,
> ~
4 . e TN - - &




amacd












-y







i
\
} \
-
v~
-
. J <
\
& ;










R S S s

S e eSS










B )

A

o




o
o




/
b
:
‘
w\_l
{
~ 1
<
} ®
\ 1







¢







7

T WAs

ey

-















W\




b o
Y -
)
~ )
- 7
¢
4
) ) 4
> .
£ -
& \
L
X
]
v n
)

NA,













A
\
=\

At A A

»
y
<
b =
P
-\
A
s )
L !
5
{ -
’ -
1
p c o
L ¢






A




‘ » -
-
£ \ :
- : 3 \ -
ot <
S \ 9 ¢ A
n): ,\ . '
£ ; 2 = 3 ; :
© ) -
-~ - . <+ i ~
ST e X N b
\ 1 Uv 2
"~ \\v , /| O
" - ! i e i 35
s
=
9
{ £ A& .
— o~ J — S~
i / Y
o< o v, - } i +










=






















R







G I N
5 py
7
B
\ -
-~ \ 3
; "
\
&
3 4 9
» d g
/] e 2 > = 1













PN o ; b,
K -
< > R L )
4 -t S
= P
™ ) 3
- <
» 5 . ( b3 B | R
» e .
8 n
> ! 9 ey
\ 9 )
A_,/ - ¢

1A% B0
3 \
\
£
1%

4 i ,7 ™
) it A = | R §
! ¢ d ’ > 5 '
o P & ) -
d - X ) a oy 8
S 3 ¢ 2 > < P i KA
- / -
,\\.




WALy






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 & Curve with an Ext. of about 12 ft. Angle
of Intersection or I. P.=23° 20’ to the R. at Btation
542473,

Ext. in Tab. IV opposite 23°20'=120.87
120.87+12=10.07. Say a 10° Curve.
Tan. in Tab. IV opp. 28° 20'=1183.1
1183.1+10=118.31.
Tub. V. correction for A. 23° 20’ for a 10° Cur.=0.16
118.814-0.16=118.47=corrected Tangent.

(If corrected Ext. is required find in same way)
Ang. 23° 2()':‘.!3.33‘—!—IU::‘3425333.::L. C.

2° 19§’ =def. for sta. 543 | I. P.=sta 542+73

4° 49y “ou +50 | Tan.— 1.18.47
7° 19y S Soial - A8 3.53
Nehge e gy TR Cesta. 541+53.58

11°40—= ¢« % » 434 | L C= 2.33.33
86,86 | E. C.=sta. 543+-86.88

100—53.53—46.47x3'(def. for 1 ft. of 10° Cur.)=130.41'=
2° 194" —=def. for sta. 542.

Def. for 50 ft.—2° 80" for a 10° Curve.
Def. for 36.88 ft.—1° 50§" for o 10° Curve

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

10° Curve



Tasrk 1 Minutes in Decimals of a Degree
1 11 a1 350
2 12 42 9667
3 13 00 13 8833
1 i4 ¢ 14 9000
5 15 ) 15 9167
6 16 16 9333
g 17 167 47 95600
s 18 is 9667
9 19 5 19 9833
10 20 50 1.00
Tasre II. Inches in Decimals of a Foot.

20 19.08
80 19.94
40 20.79
50 21.64

20| ¢
30 ! 881.9
40| s50.9!




111

TasLe IV. Tangents and Externals to a 1° Curve
Angle T ent | External Angle Tangent | External Angle Tangent | External
50.00 n i| 2n 1061.9 |
10 10 10 1070.6
20 W89 20 20 1079.2
30 | 49 30 30 1087.8
10 61 40 1) 1006.4
50 73 50 50 1106.1 |
12 22 | 1118.7 |
10 10 | 1122.4
20 | 20 1181.0
30 30 1139.7
40 | 40 | 1148.4 |
50 50 | 1157.0

23
I 10
| 20
30 30
40 40 |
50 50 |
24
10 10 |
20 20 |
30 30 |
0 | 40
50 50
| 2 | 180.11
10 141.01
20
30
40
50 |
300.28 7.86 16 |
10 3508.64 8.31 10 |
20 8. 20 |
30 | 30 |
40 40 "
50 .| | 50
| 17 |
10 10 |
20 20
30 30 |
40 | 40
50 | 50
400.66 18 |
10 | 409.03 . 10
20 417.41 15.18 20
30 425.79 15.80 30
40 | 16.43 40
50 | 17.07 50 | J
19 1 29 | 1481.8 | 188,51
10 | 10 | y 10 | 1490.7 | 190,74
20 | i 20 | ! 20 | 1490.6 2
30 | | 30 | 53 | 89 i 30 | 16085 |
40 | | 40 | 998.12 | 85.48 | 40 | 1517.4
1) ‘ 50 | 1001.7 | 86.90 50 | 1528.3
| | | | | | |
| so1.98 | 2180 | 20 | 1010.3 | 8889 | 30 |
10 509.68 | 22,62 | 10 | 1018.9 | 89.89 | 10 |
20 | 518.08 | 23.38 | 20 ‘ 1027.56 | 9 | 20
80 | 526.48 | 24.14 | 30 | 1086.1 | 92 | 30 |
40 | 534.80 | 24.91 | 40 | 1044.7 | 94.46 | 40 |
50 | 543.29 25.70 | 50 | 1058.3 | 06.01 ‘l 50 |




Tapre 1IV. — Tangents and Externals to a 1° Curve.
Angle | Tangent | External Angle T'a External Angle Pangent | External
a° | .0 41° 51
100 | 1598.0 10 10
20 1606.9 | 20 20
80 | 9 | 30 30
40 | | 40 40
50 | B0 50
32 42 52
10 | 10 10
20 20 20
30 30 30
40 | | 40 40
50 | 50 50
|
33 | 13 53 7
10 | 10 10 3
20 20 20 .0
30 | 80 30 7
40 20 40 A
50 | 50 50 1
34 44 2
10 10 10
20 20 )0
30 | 30 30
40 | | 40 40
60 | 50 50
a5 | 45 55
10 10 10
20 | 20 20
30 | I 80 80
40 | 1 40 40 |
50 | I 50 50 | [
| |
36 | 46 56 | |
10 | | 10 10 | i 6
20 | 20 0 | | 9.7
30 | 30 30 8078.7 | 774.7
40 | 40 40 3089.4 [ 779.8
50 50 | 50 | 8100.2 | 784.9
37 | | 47 57 | 9 | 790.1
10 | | 10 10 | 7 | 795.2
20 | 20 20 | 6 | 800.4
30 | 30 30 4 805. ¢
40 ‘ 40 40 2 810.9
50 | 50 50 1 | s16.1
38 L] oS
10 10 10
20 20 20
30 30 30
40 40 40
50 2019.6 50 50
39 | 49 59
10 10 10
20 20 20
30 30 30
40 40 40
0 i 50 50
40 50 60
10 10 596.6 10
20 20 600.9 20
80 30 605.3 30
40 { 40 609.6 40
50 | | 50 614.0 50 |




l'asLE IV, Tangents and Externals to a 1° Curve.
Angle | Tangent | External | Angle | Tangent | External | Angle }'rm.g.-m | Extornal
6 71 4086,9 I P 1808.6
10 | 10 | 10 4008.0
20 | | 20 | 20 |
: 30 | 30 80 |
40 | 40 40 |
50 50 | | 50 |
| | 1
62 3 I 72 s2 | 4980.7
10 L1 10 | 10 4995.4
20 A 20 20 5010.
30 3476.8 30 | g 5024
40 | 3488 40 | 5
50 | 3499. 50
63 73 |
10 10
20 20
30 30 |
40 40 |
50 50 |
|
64 74 { |
10 | 10 |
20 20
30 30
40 40 | |
50 3638, 6 50 |
60 8650.2 75
10 10
20 | 20
30 30
40 LU
50 | 1096.7 b0 |
| |
66 76
10 10 |
20 | 20 |
80 | ! 30
40 | | 40
b0 | | b0
|
67 ks |
| 10 10 |
20 20
30 30 ‘
40 40 |
; 50
68 | 78 |
10 |
0 |
30 |
40 |
50 |
69 79 |
10 |
20 |
P 30 |
40 |
50 50
70 4011.9 80
10 4024.4 10
20 1036.8 20
) 30 | 4049.8 30
40 1081.8 40
60 3074.4 50




VIl
Table V1. Deflections for 8ub Chords for S8hort Radins Curves.

Degree Radius 14 sub chord 3 i : | Leagth
of 50 = == sin of def. angle | e
_ Curve sin. del.ang. |"§2FFe. | 15Ft. | 20 bt | for 100 f.
30° 193.18 L e B il 3 2 101.15
32° 181.39 VL S . i i | 101.33
34° 171.01 2°06" | 2° 33 3 101.48
36° 161.80 2°13' | 3 g & 101.66
38° 153.58 2°20 | (2 3 101.85
40° 2° 27 } 2 < 102.06
42° 2° 34’ 3 4 102.29
44° &L 3 4 102.53
46° 2°48" 1.3 4 102.76
48° S i T } 103.00
50° | 3 oe” | 3 o 103.24
52° S ) 5 103 54
54 3° 16 3 5 5 103.84
56° 3° 22 I 4° 5 104.14
58° 103.14 3’29 | 4 5 104 43
60° 100.00 i, 4 5 10}.72
CURVE FORMULAS
- o A , R=Tecot. }1 | Chord det. = chord®
“Bin.D | R= | R
Sin. D = 50 | Bin. D Noiichords 24
R = Reox sec.d 1
Sin. D = 50 tan. 4 I e iews) ik 3
TR R E=Ttan}1 | Tan. def. = 4 chord det

The square of any distance, divided by twice the radius, will equal the
distance from tangent to curve, very nearly.

Table IV. contains Tangents and Externals to a 1° curve. Tan. and Ext
to any 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
Tan. opposite the given Central \nrrle by the given Tangent.

To find Deg. of Curve, having the Central Angle and Tangent: Divide
Ext. opposite the given Central Angle by th en 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° curve will be
the Nat. Tan. or Nat. Sec.

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.), and
divide given deflection by the product.

Rule 8. Multiply given deflection by 57.8, and divide the product by
the given distance.

To find deflection for a given angle and distance. Multiply the angle
by .01745, and the product by the distance

Ricur Ax6Le TrRIANGLES. - Bquare the altitude, divide by twice the base
Add quotient to base for hypotenuse.

Given Base 100, Alt 10. 10° = 200 = .5. 100 4 .5 = 100.5 hyp.

Given Hyp. 100, Alt, 25. 252+ 00 = 8.125. 100 — 8.125 = 96,875 = Base.

Error in first example, .002; in last, .045.

To find Tons of Rail in one mile of track: multiply weight per yard

by 11, and divide by 7
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