


DisTaNCES FrOM SipE STARES FOrR CROSS-SECTIONING
BLOPE 1 TO 1. ROADWAY OF ANY WIDTH

0 a.] .2 3 | .4 .5 .6 7 .8 9
.00 0.20 .30 40| o0.50] 0.60] 0.70 8 3
4 100 .20 30 | 1.40 50 | 1.60 | 1.70 : ;
100 20 | 2:30 | 240 50 60 | 2. . §
:00 : 130 40| 3’50 | 3.60| 3. g :
4| 4.00 : 130 ‘4 150 60 | 4. : :
| 8.00 20| 5:30| 5.4 50 | 5.60 : ; ;
€ .00 20 | 6.30 | 8.4 50 | 6:60| 6. . ;
100 20 | 7.30 4 150 60 | 7. 8 ;
.00 20| 830 8.4 50 | 860 | 8. 8 :
00 2 ﬁ" 1040 | 10:30 | 10:63 | «0:70.| 10:80 | 1:90 [ 10
.00 20 | 11730 | 11.4 .50 {11760 | 11. - 8(
100 | 12 20 | 12:30 | 12.4 150 |"12.60 | 12! 18
90| 13 20 | 13:30 | 13.40 | 13.50 | 13.60 | 13. 180
; : 20 | 14:30 | 14.4 .50 | 14.60 | 14. -80 | 14
'00 | 15 20 | 15:30 | 15.4 50 | 15:60 | 15. :80°| 15.
6.00 | 18. -20 ‘30 | 16.4¢ 150 | 16,60 | 16.7C ) 19
200 | 17. 20 | 17:30 | 17.4 .50 | 17.60 | 17. : J
100 ; 120 | 18:30 | 18.4f .50 | 18.60 | 18: ; :
100 | 19. 120 X 19,4 150 .60 | 19! ; ;
100 | 20. 20. 20 -20 | 20:40 .50 | 20.60 | 20. 0. 20. 20
100 | 21. 20 | 21. 21.40 .50 | 21.60 | 21. 1.80 | 21.90 | 21
22.00 | 22. 20 | 22: 22.40-| 22.50 | 22.60 | 22: 22. 22.90 | 22
3.00 | 23. ‘20 | 2s. 23.40 150 23. ; ‘ 3
4 | 21700 | 24. :20 | 24:30 | 24.40 .50 i 4 :
5.00 | 25. 120 | 25.30 | 25.40 150 ; i :
6 | 26.00 | 26. ‘20| 26. 26.40 150 | 26. .70 | 28. :
7.00 | 27. 120 | 27.30 | 27.4C .50 | 27. 7 ; ;
28 | 2800 8.20 | 28.30 | 28.40 | 28.50 | 28.60 | 28: 28, 2890 | 28
5 | 29.00 ‘20 | 29:30 | 29.40 | 29.50 | 29.60 | 29. 29. 29. 9
0.00 30.20 | 30.30 | 30.40 | 20.50 | 30. 30, 30.80 | 30. 0
1.00 1:20 | 31.30 | 31.40 | 31.50 | 31.60 | 81.70 | 31. 31. 1
2.00 3220 | 32.30 | 3240 | 3260 | 3260 | 3270 | 32. 32, 2
3.00 3. ‘30 | 33.40 | 33.50 | 33.60 | 33.70 . 3390 | 33
400 4 ‘30 | 32.4 50 | 34 170 ; 190 | 34
5.00 5, 130 | 85.4( 150 | 35. .70 | 35. :
600 | 36. 6 130 | 36.40 | 36.50 | 36.6( 7€ : 36.. 9
7.00 : 7. 120 | 37.4 .50 | 37.6¢ ; ; ;
38 | 38.00 | 38. 38’ 38.30 [ 38.40 | 3850 | 38.60 |.38.70 | 38:80 | 38.90 | 38
39 | 39.00 | 30. 39, 3930 | 3940 | 30:50 | 39.60 | 39.70 | 39.80 | 39. 39
40 | 40.00 | 4010 | 40. 4030 | 40.40 | 40.50 | 40.60 | 40.70 | 40.80 | 40:90 | 40
411 41.00 | 4110 | 41720 | 41:30 | 41.40 | 41.50 | 41.60 | 41.70 | 4180 | 41.90 | 41
42 | 42.00 | 42.10 | 42 42.30 | 424 50 | 42.60 | 42.70 | 42:80 | 42. 2
43 | 43700 | 43.10 | 43.20 | 43.30 | 43.4 50 | 43.60 | 43.70 | 43.80 | 43.90 | 43 -
44 | aa.00 | 44 4420 | 44:30 | 44.40 | 44:50 | 44.60 | 44.70 | 44.80 | 42.90 | 4
45 | 45.00 | 45. 43.20 | 45.30 | 45.40 | 45.50 | 45.60 | 45.70 | 45.80 | 45.90 | 4
46 | 46.00 | 46. 46 46.30 | 46:40 | 46.50 | 46.60 | 46.70 | 46.80 | 46.90 | 4
47 | 47.00 | 47. 47.20 | 47.30 | 47.40 | 47.50 | 47.60 | 47.70 | 47.80 | 47.90 | 4
48 | 48.00 | 48. 48:20 | 48730 | 48.40 | 48:50 | 48.60 | 48:70 | 48.80 | 48.90 | 48
49 | 49.00 | 49. 49:20 | 4930 | 49.40 | 49.50 | 4060 | 49.70 | 49.80 | 49.90 | 49
50 | 50.00 | 50. 50.20 | 50.30 | 50.40 | 50.50 | 50.60 | 50. .80 | 50.90 | 50

Distance of slope stake from side or shoulder stake for any width roadway, slope 1 to 1. If
ground is nearly level, the cut or fill at slde stake is located by the double entry method in left
eolumn and toP row. ‘The number in bod{ of table in same row and column gives distance from
side stake to siope stake. If ground is not level estimate the difference in elevation between the
side stake and glope stake, lower target by this amount if cut, elevate if fill. Add this amount to
cut or fill and find distance {n table. Set up rod at this point, and line of sight should cut target.
It it does not make the slight adjustment necessary, :
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DIRECTIONS FOR USE OF TABLES

TABLE No. XIV

Distance of slope stake from side or shoulder
stake for any width roadway, slope 115 to 1.
If ground is nearly level, the cut or fill at side
stake is located by the double entry method in
left column and top row. The number in body
of table in same row and column gives distance
from side stake to slope stake. If ground is not
level estimate the difference in elevation between
the side stake and slope stake, lower target by
this amount if cut, elevate if fill. Add this
amount to cut or fill and find distance in table.
Set up rod at this point, and line of sight should
cut target. If it does not make the slight ad-
justment necessary.

TABLE No. VIII

To find Tangent and External for curve of
any other degree, divide by degree of curve and
add correction found in column of corrections.

Degree .of curve with a given I may be found

by dividing tangent, (or external). opposite I by
given tangent, (or external).
The distance from a point on the tangent to

the curve is very nearly the square of the tangent
length divided by twice the radius.
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TABLE 11

TRIGONOMETRIC FORMULZ.
L A= /.MOP /B=/ PON=/ OPL

R=0OB=c=1
sin A_—L—-——a——-—a =so0os B=LP
c 1
'sosA——-——t————?———b=sin B=OL
MQ MQ
T O T B T T =
an 5 oM 3 MQ = cot B=MQ
NT NT
PoA S SN0y iNaa e 3 2
co ON . NT =tanB=NT
0Q 0Q
A=—=—F— = ==
sec oM : OQ =cscB=0Q
oT OT .
A SO0 LigSet ] o) oL =
csc ON ; OT =sec B=OT
LM
A s 2 =
vers oP LM = covers B4
OP—LP
A sm et T D i
covers oP OP—LP =versB

exsec A = PQ = coexsec B
coexsec A = PT = exsec B

sin'fa A= V‘L——ngs—i c0s ¥fa A = RCEA

2
sin2A=2sinAcosA  ¢cos2A = cos? A—sin*A
sinA _ sinB  sinC

g T eove |
Law of Cosines c?>=a?4-b*—2 abcosC
a+b  tan'fs (A4B)
a—b  tan!/z (A—B)

Law of Lines

Law of Tanéents




TABLEIl — Continued | .
TRIGONOMETRIC FORMULZ (continued) f TaBLE IV —Rapm, OrpINaTES AND DEFLECTIONS
‘
in any triangle: :
Given a, b, C; to find ¢, B, A. Mid. | Tan. | Def. Mid. | Tan. | Det.
Use Law of Lines. [ Deg. | Radius | Ord. | Offset | for Deg. Radius | Ord. | Offeet | for
Given A, B, c; to find a, b, C. Lot 1" Foox
Use Law of Lines. - | ]
Given' a, b, c; to find A, B, C. 0° 10°[34377.5 | .036 | .145 | 0.05’|| 7 819.02 | 1.528 | 6.105 | 2.10° |
20 [17188.8 | .073 | .291 | 0.10 20| 781.84 | 1.600 | 6.395 | 2.20 i
Let a-!—b—l—c V(s-a) (s=b) (s—¢) A ‘ 30 [11459.2 | .109 | .436 [ 0.15 30| 764.49 [ 1.637 [ 6.540 | 2.5 | |
40 | 8504.42| .145 [ .582 | 0.20 40 | 747.80 | 1.673 | 6.685 | 2.30 |
y 50 | 6875.55| .182 | .727 | 0.25 |
COS‘I:A VS(S—H) R 8 716.78 | 1.746 | 6.976 | 2.40
‘ 1 5729.65| .218 [ .873 | 0.30 20 | 688.16 | 1.819 | 7.268 | 2.50
; 10 | 4011.15| .255 | 1.018 | 0.35 30 | 674.69 | 1.855 | 7.411 | 2.55
tantfs A = —"— 20 | 4207.28] .291 | 1.164 | 0.40 40 | 661.74 | 1.892 | 7.556 | 2.60
§—, | 30 | 3819.83| .327 | 1.309 | 0.45
j 40 | 3437.87| .364 | 1.454 [ 0.50 || 9 637.28 | 1.965 | 7.846 | 2.70
tan's B= ‘ 50 | 3125.36| .400 | 1.600 | 0.55 20 | 614.56 | 2.037 | 8.136 | 2.80
s—b 30 | 603.80 | 2.074 | 8.281 | 2.85
2 2864.93| .436 | 1.745 | 0.60 40 [ 593.42 | 2.110 | 8.426 | 2.90 ,
tanls C= 10 | 2644.58| .473 | 1.891 | 0.65 {1
SASEE 20 | 2455.70| .509 | 2.036 | 0.70 || 10 573.69 | 2.183 | 8.716 | 3.00 i
Area of a triangle: 30 | 2202.01| .545 | 2.181 | 0.75 30 | 546.44 | 2.292 | 9.150 | 3.15 1 1
i 1 : 40 | 2148.79 .582 | 2.327 | 0.80 || 11 521.67 | 2.402 | 9.585 | 3.30 | 4
{ Area = %2 ab Sin C 50 | 2022.41] .618 | 2.472 | 0.85 30 | 499.06 | 2.511 .|10.02 | 3.45 B
Area = J/s (s--a) (s—b) (s—c) ; 12 478.34 | 2.620 |10.45 | 3.60 ‘
3 1910.08| .655 | 2.618 | 0.90 30 | 459.28 | 2.730 [10.89 | 3.75 {
PRISMOIDAL FORMULA. . 10 | 109.57| .691 | 2.763 | 0.95 || 18 441.68 | 2.839 [11.32 | 3.90 [}
h 20 | 1719.12| .727 | 2.908 | 1.00 30 | 425.40 | 2.949 [11.75 | 4.05 [ 4
Vol. = —(B+-b-}4M) 5 30 | 1637.28| 764 | 3.054 | 1.05 || 14 410.28 | 3.058 [12.18 | 4.20 4
6 40 | 1562 88 .800 | 3.199 | 1.10 30 | 396.20 | 3.168 [12.62 | 4.35 [
h = altitude; b, B = bases; M = midsection 50 | 1494.95| 836 | 3.345 | 1.15
: 33 18 383.07 | 3.277 [13.05 | 4.50 ;
TABLE {1l | ¢ 1432.60( -.873 | 3.490 | 1.20 30 | 870.78 | 3.387 [13.49 | 4.65
, 10 | 1375.40| .909 | 3.635 | 1.25 || 16 350.27 | 3.496 [13.92 | 4.80
INCHES AND FRACTIONS OF AN INCH IN DECIMALS OF A 20 | 1322.53] “o48 |'3.718 1 1 30 ST 3E 1 s eondiecsrs | & on
FOOT \ 30 | 1273.87| .982 | 3.926 | 1.35 || 17 338.27 | 3.718 [14.78 | 5.10
' 40 | 1228.11| 1.018 | 4.071 | 1.40 || 18 319.62 | 3.93515.64 | 5.40
5 |6 |7 |8 |o |10 ]|n f‘ 50 | 1185.78| 1.055 | 4.217 | 1.45 || 19 302.94 | 4.155 [16.51 | 5.70
-1 |
+4219 |.5052 |.5885 |.6719 |.7552 | .8385 |.9219 ( 2fre 1 [ 1146.28( 1.091 | 4.362 | 1.50 || 20 287.94 | 4.374 |17.37 | 6.00 {
4373 | 12156 | 15500 |:0823 | Tose | 5400|0008 | 11 ‘ 10 [ 1100.33] 1.197 | 4.507 | 1.55 || 21 274.37 | 4.504 [18.22 | 6.30 5
.4375 | .5 .6042 |.6875 |.7708 | .8542 1.9375 | 1/s ° | 20 | 1074.68| 1.164 | 4.653 | 1.60 || 23 262.04 | 4.814 |19.08 | 6.60 I
'ﬁ% 5200 | 0094 6927 |.7760 (8504 |.0427 | e 1 30 | 1042.14) 1.200 | 4.798 | 1.65 || 28 250.79 | 5.035 [19.94 | 6.90
-4531 | 15365 | 6198 | .7031 | 7865 |.8698 [.9531 | 71 | w5 g4 ::;’; ;'g‘sz :;g 1 $40.4851'5:255 12079 =13 20
.4583 | .5417 |.6250 | . .7917 | .8750 | .9583 | 1 64 1. .
.4635 |.5469 |.6302 |.7135 |.7969 |.8802 |.9635 | /18 | : 25 231.01 | 5.476 [21.864 | 7.50
3854 4688 5521 .gﬁ mg g%; '33053 .316% ‘Z.. (] 955.37| 1.309 | 5.234 | 1.80 || 26 222.27 | 5.697 |22.50 | 7.80
. . . : . . . 1 10 | 920.57| 1.346 | 5.379 | 1.85 || 27 214.18 | 5.918 [23.35 | 8.10
o e ] B A s dl g i | 20 | 905.13| 1.382 | 5.524 | 1.90 || 38 206.68 | 6.139 [24.19 [ 8.40
. .5729 | :6563 [.7396 |. : 29896 | 7/s & 30| 881.95| 1.418 | 5.669 | 1.95 || 29 199.70 | 6.360 [25.04¢ | 8.70
.4948 |.5781 |.6615 |.7448 |.8281 |.9115 |.9948 (156 40 | 859.92| 1.455 | 5.814 | 2.00 || 30 193.18 | 6.583 [25.88 .| 9.00
: 3 .6667 |.7500 [.8333 |.9167 [1.000 ,
G Sl S S S Note. Chord Deflection =2 times tangent deflecti




TABLE V
‘ CURVE FORMULZ FOR SIMPLE CURVES
COMPILED BY J. CALVIN LOCKE, C. E.

(1) c=12Ra (2) c=yafb*

@) ¢=V2R (R— J(R+b) (R—b) = /2R R—}/R™—D)
4 c=2 Vm (2R—m)
(6) c=2Rsin'fz]
?; e= Rexsec/21
8) e=Rtan/zltan /sl
(10) b=1a (2R—a)

an b=l/(c+ 2‘—;) (c- %)=l/c=—z%

. (12) b=Rsinl  (13) b=acot sl

(6) c=2T cos /21
9 e=Ttan/l

2 VIO PSSP SRR

iy D epm
i SN S a2 R 7 T

(16) d=VR 2R—}2R+¢) 2R—c) = R (2R— J4R"—c?)

q (D d=12Rm  (8)d=2Rsinul (19 m=.2d_;_ ‘

_ ARG RiV(R+%)(R—%)=R¢VRT_T:’_-

@1) m=R vers'f: ' (22) m =Rsin '/ Itan'/e]1 (23) m ="'} ctan el
@) a=gr () a=R—}{RFD) (R-b)=R— JR—*

526; a=2R(sin? /2 I)? (27) a=Rvers 1 (28 a==Rsinltan)s
29) a=btan'fel (30) a=Tsinl (31) T=Rtanjsl

(32) 1= -I';_ % 57205780  (33) R= _lf‘ 3 57.205780
8d—c
3

(34) L=1IR0.01745329 (35) L=
LR—R*sinl _ LR—Rb
2 i i)

‘36 Area Seg. =

TABLE VI

SINES, COSINES, TANGENTS, COTANGENTS

deg.

OO W -~

SRYKRLUPEE  IBNBRNB[RY

SR&8aS

deg.

ta
%

7092

50
cos

tan | sin
10" [20°

0029 | 0058

tan | sin
20" (307

1.0117| 133

40" (30’
cot |cos

tan
30’

847
9163
490

827 | 7
1.0176

307
cot




TABLE VI (continued)
SINES, COSINES, TANGENTS, COTANGENTS (continued)

TaBLE VII Deflections for Sub Chords for Short Radius Curves.
Degree Ragi(i)us 34 sub chord
of T A R

A Length
R =gsin of } def. angle ofate

sin.jdef.ang.| 125 Ft. 15 Ft. 20 Ft. 25 Ft, | jor100ft.

tan | sin sin sin] tan |sin | tan | sin| tan
o |10’ 307 | 30 40’ 50°

1.0355 | 7214 1.0533 1.05%9 1.0661

.0724| 333 .0013 0977 .1041
.1303 .1369 .1436
.1708 JA778| 642 .1847

1.2131 1.2376
2572 2647 2123
.3032 .3190
3514 .3507 3680

o
BEIRNRRIREY

=86 deg.

R

CNWHNONRO

o ’ Qo ’ o ’
181,30 | 1959 i | 28 | ona:
171 2° 06’ 3% 21’ 4° 12/ 101.48
161 2° 13’ ° 33 4° 26’ 101.66
153. 2° 20’ 4° 40’ 101'85
152' 2° 27’ 4° 54’ 102.06
130, 2° 34/ 5° 08’ :
133. 2: 41: 5: 22:
gL || s
118. 3° 02’ " | 6°04
II4‘ ol s 6° 171
110. 3° 16’ 6° 31’
106. 3° 22’ 6: 44: 104.14
103. 3° 29’ 6° 57 104.43
100. 38485 7° 11’ 104.72

deg.{

=R
W it Sottzzlxrrllill R=Tecot. 31 Chord def. o G

= SniD R Sin. 1D B

A 50 50 I

Sin. == No.chords= =

gl Gt E=Rex sec} I D
_50tan} I

Sin.4D = T E=Ttan}l Tan. def.=1% chord def.

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

To find angle for a given distance and deflection.

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.
see Table IL.), and divide given deflectiocn by the product.

Rule 2. Multiply given deflection by 57.3, 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. 7

GENERAL DATA

RiGHT ANGLE TRIANGLES. Square the altitude, divide by twice:the
base. Add quotient to base for hypotenuse.

Given Base 100, Alt. 10.102+200=.5. 100-}.5=100.5 hyp.

Given Hyp. 100, Alt. 25.252+-200=3.125. 100—3.125 =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. ;

LeveELING. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.574d2, where d'is the distance in miles.
The correction for curvature alone is closely, 4d2. The combined cor-
rection is negative. :

ProsaBLE ERrror. If dy, d,, d;, ete. are the discrepancies of various
results from the mean, and if Zd*=the sum of the squares of these differ-
ences and n—=the number of observations, then the probable error of the

mean= 2d2
=+ 0.67454 L—l(n—_l)




TasLE VII1 TANGENTS AND EXTERNALS TO A 1° CURVE.

1 T E (I=100] & T E |I=200 1 T E |[I=300
e 50.00( .218 11 |551.70|26.500 21°  11061.9|97.577
10 | 58.34| . 10’ |560.11|27.313 10’ | 1070.6 | 99.155
20° | 65.67) . -+ 20’ |568.53(28.137| -+ 20’ |1079.2(100.75| +
F |.75.01| .491|5° C.|l 30’ |576.95|28.974|5° C.|| 30’ |1087.8]|102.35|5° C.
| '83.34) . T  1585.3620.824| T © [1096.4]103.97| T
50" | 01.68| .733 -053 50" |593.79 | 30.686 .go 50" | 1105.1 | 105.60 -!150
2° (10001 .873| on; (120 1602.2131.561| oo [[22° |1113.7]107.24| oia
10’ [108.35| 1.024 107 |610.64 [ 32.447 10° [1122.4]108.90
20° [116.68| 1.188 20" |619.07 | 33.347 20° | 1131.01 110.57
30’ [125.02( 1.364 30" |627.50 | 34.259 30 |1139.7|112.25|
‘ 40”7 |133.36| 1.552 ’ 1635.93 | 35.183 40" | 1148.4113.95
1 50 |141.70( 1.752 50’ |644.37 |36.120 50” | 1157.0 115.66
8° 1150.04| 1.964 |190 C|[18° |[652.81[37.070 1090 c|I28° |1165.7]117.38 |100
|- - 10’ [158.38| 2.188 IOTC‘ 10’ [661.25 | 38.031 '°-|-C' 10° |1174.4]119.12 1oTc.
| 207 1166.72( 2.425| o6 | 207 |669.70(39.006( .13 |l 20’ [1183.1]120.87| 1o
‘ 30’ (175.06 2.674| °E 30" | 678.15 | 39.993 30° (1191.8(122.63| 'E
: 407 183.40| 2.934( g3 || 40° |686.6040.992| o7 || 407 |1200.5(124.41| o35
i 50” [191.74| 3.207 50’ | 695.06 | 42.004 50" | 1209.2126.20
4°  1200.08] 3.492 14° [703.5143.029 24° 11217.9]128.00
10° | 208.43| 3.790 10° |711.97 | 44.066 10” [1226.6]129.82
20’ |216.77| 4.099 20° |720.44 | 45.116 207 |1235.3(131.65
30’ [225.121 4.421 30’ |728.90146.178 30” 11244.0/133.50
40° [233.47| 4.755 40° |737.37|47.253 40 |1252.8]135.35
50” |241.81| 5.100 [15° C.| 50° |745.85|48.341[15° C.J| 50” [1261.5]137.23|15° C.
50 1250.16( 5.450| T fl45o [754,32(40.441| T [l25e [1270.2|130.11 by
4 10° |258.51 | 5.829| P 107 (762.80 50.554 | “p 10’ [1279.0(141.01| g
7 |260.86] 6.211| (o, ¢ [771.29(51.679( g0 | 207 |1287.7|142.93| =g
v 1275.21| 6.606| * ¢ |779.77 | 52.818 | * 307 [1296.5|144.85| *
40’ | 283.57| 7.013 40’ |788.26 | 53.969 40" |1305.3 | 146.79
50 [291.92( 7.432 50” |796.75 | 55.132 50’ [1314.0148.75
8° [300.28] 7.863 16°  [805.25 [ 56.309 26° [1322.8[150.71
10° | 308.64 | 8.307 10’ |813.75 [ 57.498 107 [1331.6 [152.69
20" |316.99 | 8.762 20° | 822. 20’ |1340.4|154.69
30 |325.35| 9.230 |290 C,| * | 830.76 | 59.914 |9ge C.[ 30° |1349.2(156.70 (200 C
40’ [333.71| 9.710| " T 40° |839.27/61.141| T 40” |1358.0/158.72| T
507 | 342.08 110.202| .33 | 50° [847.78|62.381( .26 || 50” |1366.8/160.76] .30
° [350.44]/10.707| E_[17° |856.30(63.633| E_[l270 |1375.6]162.81| E
107 |358.81 | 11.224| 006 | " 10° |864.82(64.900] -022 |"'10- (1384.4|164.86| -051
20° [367.17 | 11.753 20° |873.35|66.178 20° |1393.2]166.95
30 |375.54 | 12.204 30" | 881.88 | 67.470 30’ |1402.0 | 169.04
4 40” | 383.91 | 12.847 407 | 890.41 | 68.774 40” |1410.9|171.15 ———
50" | 392.28 [ 13,413 50" |898.95|70.091 50° | 1419.7 | 173.27
8° [400.66 |13.991 18° | 907.49|71.421 28° |1428.6|175.41
107 1409.03 | 14.582 [25© C.J| 10’ |9016.03 [72.764 [25° C.[| 10° |1437.4|177.55|25° C.
20’ [417.41[15.184| T 20° |924.58|74.119| T 20’ [1446.3(179.72| T
’ 1425.79015.799| .16 || 30° |933.13|75.488| .32 || 30° |1455.1]181.80( .49
40’ [434.17(16.426| E 40" |941.69|76.869| E 40’ |1464.0(184.08| E
. 50" [442.55]17.065| .007 || 50° |950.25]|78.264| .028 || 50° |1472.9]186.20| .065
© 1450.93|17.717 19° |058.81|79.671 29° |1481.8]188.51
10” | 459.3218.381 10’ | 967.38 | 81.092 10° |1490.7 | 190.74
20 |467.71 | 19.058 20” |975.96 | 82.525 20° | 1499.6 | 192.99 ——
30" | 476.10 | 19.746 30” | 984.53|83.972 30° |1508.5 [195.25
40" | 484.49 | 20.447 40" | 993 12/ 85.431 40° | 1517.4 | 197.53
50" | 492.88 | 21.161 390 c)| 50" |1001.7 004 300 CJf| 50" |1526.3)199.82 30° C.
10° |501.28(21.887| T [[20° [1010.3/88.389| T |(30° [1535.3]|202.12 T
10 | 509.68 | 22.624 | .19 10° [1018.9(89.888| .39 10° | 1544.2|204.44| .59 -
20’ |518.08(23.375| E 20° |1027.5]91.399| E 20’ |1553.1[206.77f E
30" |526.48|24.138 | .008 (| 30° |1036.1|92.924| .034 [| 30° |1562.1]209.12] .078
40’ |534.89 | 24.913 40’ |1044.7 | 94.462 40’ |1571.0]211.48
4 25.700 50° |1053.3]96.013 50’ |1580.0|213.86

T=Rtan 2 1

E =R exsec 12 1

{

TasLe VIII TANGENTS AND EXTERNALS TO A 1° CURVE

1 | T | E (1=t00f 1 | T E [1=s0off 1 | T E [1=t00
o |1580.0| 216.3 s1° |2142.2| 387.4 51° |2132.9| 618.4

10° 15080 2187 10 |2151.7( 300.7| + | 107 [2743.1| e22.8| +
20" [1606.9( 221.1(50°C.|| 207 |2161.2| 304.1|5°C.|| 20 |2753.4| 627.2| 59 C.
30’ |1615.9| 2235| T || 30’ |2170.8| 397.4| T || 307 [2763.7| 631.7| T
40’ |1624.9| 226.0| .13 || 40’ |2180.3| 400.8| .17 || a0’ |2773.9| e36.2| .21
50" |1633.9] 228.4| 'E || 50 |2189.9| 40a.2| 'E | 50’ |2784.2 620.7| 'E
82° |1643.0( 230.9| ‘9% |l420 |2100.4| 407.6| ‘037 (520 |2704.5| e45.2] <050
10° |1652.0| 233.4 10° {22000 | 41101 10° [2804.0| 649.7 |

- |1661.0| 235.9 20" | 2218.6 | 414.5 20" 2815.2| 654.3

30’ |1670.0| 238.4 - | 2228011 41800 30’ |2825.6| 658.8 ——
40’ |1679.1| 241.0 v 12237.7| 421.4 10’ |2835.9| 663.4 |
50’ |1688.1 | 2435 50" | 2247.3 | 425.0 50’ |2846.3 | 668.0 |
0 19063 | 3401|3150 | en-a| 425 (105 G835, |2256.7| 672.7 02 C. t

* [1715.3| 251.3| 26 (| 207 |2276.2| 435.6] 34 || 20" |28775| e82:0| .42

- (17244 | 253.0| 'E’ |l 307 |2285.9| 430.2| E || 30’ |2888]0| 686.7| 'E
407 |1733.5 | 256.5| 046 || 40 |2295.6| 442.8| o75 || 40° [2808.4| €914 172
50° [1742.6| 259.1 507 | 2305.2 | 446.4 50" |2008.9| 696.1
34° |1751.7| 261.8 44° [2314.9| 450.0 540 |[2019.4| 700.0

10° (17608 | 264.5 10’ [ 232476 | 453.6 10’ (29299 705.7|
20’ |1770.0| 267.2 +12334.3| 457.3 20’ [2040.4| 710.5

¢ [1779.1! 26000 30" | 2344.1 461.0 30’ [2051.0| 715.3

40’ |1788.2| 212.6 20" |2353.8| 464.6 40" |2961.5 | 7201

507 |1797.4| 275.3|155C| 50 |2363.5 | 4684|159 C| 50° |2072.1 | 725.015° C.
850 [1806.6| z18.1( o 450 |2313.3| az1| T llsse 20827 m20.0| T
10° 118157 | 280.8| g0 [ 10 | 238301 | a75.8| ! | 10’ |2993.3| 734'8| %

- [1824.9] 2836 | oo || 207 |2302:8| a70i6| o |l 200 |300319( 739.7| Eg

v 11834.1 | 286.4] ° 30’ |2402.6 | 483.4] 30° |3014.5| 744.6] °
20’ |1843.3| 289.2 20 |2412.4 | 487.2 40" [3025.2| 74906

50’ [1852.5| 202.0 50 [ 2422.3 | 491.0 50’ |3035.8| 754.6
860 |[1861.7 204.9 46° |2432.17 494.8 86° |3046.5| 750.6

10’ | 1870.9| 2077 10" | 2441.0| 4087 10’ 3057.2| 764.6

20’ [1880.1 | 3006 20" | 2451.8| 502.5 20" |3067.9| 769.7

30’ |1889.4 | 303.5(|200 C.| 30°|2461.7| 506.4|200 || 30 |3078.7| 774.7 200 C.

' [1898.6| 306.4| 1 || 40’ [2am1i5| 510.3|7 1 || 20’ |3080.4| 77987 T
50’ |1907.9| 305.3| .53 || 507 |2481.2| 514.3 50" [3100.2| 784.9| .81
87° [1917.1| 312.2 47° |2401.3] s18.2 57° |3110.9] 700.1| E
10’ (1926.4 | 315.2| -093 || 40 | 2501.2( 52202] -151 [|"'jo’ |3121.7 795.2| -225
20’ |1935.7| 3181 20’ | 2511.2 | 526.1 20’ |3132.6| 800.4

30’ |1945.0| 321.1 - |2521.1 | 5301 * |3143.4| 805.6

¢ [1054.3| 3241 40’ | 253101 | 534.2 ¢ |3154.2| 81009|
50’ |1963.6| 327.1 507 | 2541.0| 53802 50’ |3165.1| 816.1
88° [1972.9 330.2 48° |2551.0| 542.2 58° |3176.0| 821.4

107 |1982.2 333.2 |50 cfl 107 2561.0| 546.3|p50 | 10 |3186.9| 826.7 [550 .
20 119015 336.3{ 77 Yl 20’ |2571.0| 550.4 |~ | 20 |3197.8] 832.0|P7F
330.3| 67 || 307|2581.0| 554.5| g5 |l 30° |32088| 837.3[ ; 0s

400 12010.2| 342.4| " || 40’ [2501.0| 558'6| ‘E [ 40° {3210.7] 8a2i7| '
50° |2019.6| 345.5| 77 || 50° [2601.1| 562.8| g9 || 50° |3230.7| 848.1| o33
89° [2020.0| 348.6 490 |2611.2| 566.9 59° |3241.7] 853.5

10’ [2038.4 | 351.8 10° |2621.2| 571.1 10° |3252.7| 858.9

20’ |2047.8| 354.9 20' | 2631.3| 575.3 20" [3263.7| 864.3

30° |2057.2| 358.1 30’ [ 2641.4( 579.5 30’ |3274.8| 869.8

40’ |2066.6| 361.3 20’ |2651.5| 583.8 20’ |3285.8| 875.3

50" (2076.0( 364.5| | 50°|2061.6| 588.0| | 50 329610 s%08|
400 |2085.4| 3677/ %07 Clg00 |a671.8| 502.3|%07 Cilgoo [3308.0 ss0.4[305C-
10'12004.9| 3710/ gy | 10 268101 5966| , ) " 100 33191 | so2i0| \ T
20 |2104.3| 37a.2) B || 20 26021 | 600.9| 12 || 20° 33303 so7.5| 12
3 (2113.8) 37751 1, || 30° 27023 605:3| B |l 30 |3aa1.af oo3i2| E
40’ (2123.3] 3808/ * 20 [2112.5| 609.6] ° - |33526| 008.8 -
50’ |2132.7 | 38401 50 |2722.7| 614.0 50’ |3363.8| 014.5

T=Rtan 2] E = R exsec 2 1




TasLe VIII TANGENTS AND EXTERNALS TO A 1° CljRVE'. TasLe VIII TANGENTS AND EXTERNALS TO A 1° CURVE
)

1=700 I= 1=900 ‘ T E [I=100 1=110°

2444.9
2457.1
62469.3
2481.5

7203.2
7224.7
7246.3 | 3508
7268.0
7289.8
7311.7

7333.6

5184.5
52103

5236.2
5262.3
5288.6
5315.0
5341.5
5368.2

5395.1

4097.1
04117,
1222.7 .2(1695.8 ' s

1229.7 1704.7 5646. ] : R
1236.7 20 .2|1713.7 o S & ¥ 4177.5
1243.7 30 .3(1722.7 30 ; : .3|4197.9
1250.8 .4(1731.7 40 z . i X 40 .3|4218.4
1257.9 300 C.| 1740.8 { " & '5|4230.0

1265.0| T 1749.9( T R 5 T 4250.7|302.C
1272.1 1.54 1759.0 ; . . BANES
1219.3| E 4836.2|1768.2| E 2397.0| E 0848 2 |aas0-51 5.4
5| .485 |[ 39 1777.4 30 . : ; 8| ,E :3|4322.4) . E
1203.6 1786.7 40 i 40 -0|434376| 193
1300.9 ¢ 1796.0 ; ? i .8|4364.8

E=Rtan"l E=Rexsec2]




TaBLE IX

MIDDLE ORDINATES OF RAILS
Length of Rail (feet)

.0

~24 (2220 (C
Inch o

(=)

s
i
£R
g

05,
101,
.15(.
.20

(=X~}

NNPIJN-—-‘|
U
E8°88°58°88

SRR
L) e
&8°

8

9
10
11
12
13
14
15
16
17
18
19
20
22
24
26

~Sownm

2258222

25868

ARERRRRRENES
BN DD DN D) == bt et et st et

LWONN O~
.
g

EBEREBS

BN DD DD vt ot et s

IR8eRBenE

Siee)
JBRE8
N&N—:—-—-—-——-.—

382383588

BB N N DN ot st et et ot st
.

S253&88
T

PROLLLON

BRRRRES2

BEBY
LB8BRRZRE

w
BERRESES
LWNOOLOOW

LWLLN
22828
WWNPN
3838

TasLE X
SHORT RADIUS CURVES

Chord Central
Angle

Deflection | Deflection
Angle for 1 Foot

16—-26
12—-46
17—16
14—22
11-30
11-30
9-34
7-39
7-32
7—10

EESLLBRUBRW

8—13
6—23
8-38
7—11
5—45
5—45
4—47
3—49
3-46
3-35
3-12
2—-59
2-52
2-36
4-59
4—46
-4—06
3-50
335
3-30

oEFTIRBERS
=hbbwomhkn

w

SIS NN W
NWOONONONND =

bttt

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




D
5
;!

Y ™

|l

™ P
) | " s &l | - k
e e et et =
S S i Bt — -




-
&

‘,'"
/

dsce 5

|~










g S ki



















12

N X W
Ly |
3 | C
e ity A SR TO = | gl 4 =TI
R | ¥ NTE
TS N PN W v ®
) M ot | g N . W
T Ry N N %
{ iy & 1) ¢ M f\._
Z . | | W & N
: S0P e B v S (I S S g %
NI,
)
—— = S T T S 6 S it S =
N J
Y \
, \
\!
: - e NS g
- < ,.”r/, D +
; Ny ¢ OX
IR L = i
= DN Yy =i R = L Ly X Y ™
. -
o ™ N
. \
)
) \
%)
|
" ) Mg S
¢ |
5 ) \
Al N }
nﬂ o X \ A
I i
_ e e e T e i e . mepm————







A e e







T e ST e ST R LR, g










WA
|

NN
e oy N
—
¢ Qe W
PE b, —ile bo B D
1= 7 ~
e <
\|
N
~N
<







/ </ 4 S 3
% 7 Ry . |
/. | B s A =
VI 782\ Ve 7//." | Lo Le
il 7
; L2 !
+Ony !
v |
oz
1
[
. | |
3 | |
| |
| | |
v | |
| [ [
I I I =
" \ t’" W
] > AW, 5
; [(/02.2; VAL
/id g g . g/ } . 1/ &
. g ; 7 o s 3
- P2l 2. % |l . : L8 1
e | I, ¢ [
| s} |
L | i
g} ' [ |
i & 1 | !
1 A |
i 8 | | ;
e . . } i
t | f
P 1 | ' |
= [ i |
k.| 3 |
ot \ f | {
{ L [ i 1
\ | S |
4 \ | ~ P P b Py Y Jo a2 ) - ’ 6
st | 0 1 4o O L0 / ¢ 7 Po 4 2240 ;
{ .
< r
- | | 5 ~ o 0o
: /e ; 1 / ¢ it
= > - “ J-b | r — " ~
/o /, . / | =0 St £ 1 2
[ - -
= : v, 24.C
| ' d
|
[
[ |
\ !
| i .
| |
{ y 5 -y 5
vl ¥, r}h i . N4 f ) ) 2 2
Yie. Ve K7 ; N
| = = r— , > 7 Yt
| / 1 <7 .
i | | 7.0 £l
| 2l - v &) ¢ 4
‘ | ‘ :
| ‘ \
| { e
[ [ [ £
- -
*
»
- v Iy A



74
<3

WAL

.88

P

). R
/33)‘0\}

g7

4
~
7760

/ ,/,a B
1 ) & = s IDEN SO
3
N M,. g M
N R
; N
RN S g 5 Ny
A 2 1
9 {4
! ) N
'S * W
i — - —— — — —_—
| ™~ 14 |
_ OB W
N >
| N R
)
2 e
i
4 (ST R [ SRR |
| 22 e s e ey R - E: b
3 d ﬁ o=="2.0065
// | 2 | 1 | 3 TR IR T G \v.‘rﬂwﬁﬁ\ﬂy\w‘
! s
+ . &
,.w .
, 2 3 ‘ v
d Ny
at Y







/,v 3 )
)45
/R




Lo R Ay
e e S5
b N AT 7«7 ol Y
- o o)
e N % & 3 i
=, (U \q
=~ (y O
o J
O
™ .
/u
0

q L
™ g
\ N
: A\ = \
g R — T RS
| | {
X 0 R 1
g X
J
1 3 < | ).
N \ N3 =

<7







P e Ty
E———

e ————
e =

16

7/

N

™ |

/G5 &)

1423










\

|

[

{

|

1
L \ -
B X 1
Y h‘./...»)
'S SR
© ™ RY

\&

By

ey
\ o T
A d
/v =
¥ 3
& N 5 It o

K00 |[/#F

/

H/FE

~
N\ .
) N W
N\
SO W
~
1 |
y N

LR |

,’_?

25

5

‘[_f

U4
i

/

(5
| /L HL

|
|
|
|
£

YL




i

Dpr

77

)

T e Tt

NS

)
)




€ £ LS
‘e
3
| €
+ 3 5 \§ v
\ O b o NG
c Na¢ N4 s ~
f N % ~ b A
T N 4 D 4
X ( J )
U X ) ﬁ,c

.\.u
O
I
0
L~
)
3y
:
-
d .
¢
- IR
' 1 {
! | | {
U .
|
| ~ kK ! |
| - ; S
{ % ) ™ ¥
) \ | ] ) ’ . N i
¥
~ | Q
= b Q LU NS RS R R 1 -
~ b Z A\ § %
to N A\ o ™
N | W o N
N AT
I 13 '
ey e g2 ) (et WL | S R s e
Mol |
».
{
)
o
(=)
-~
P —
¥ R
} g b 1
x
{ L
... 7 »,. \ s .//
2N A \ % 3

(¢ :




. | SN b
wve A5
t ¢ K
< i1 o g
. f
\ .y “ c € N
s - q
< b\ A\ N
!
{
- > - o« » :
e g\s . r N o~ <
B [
¢ ¥ A\t 3 ~ One
o\ DN Sy
N
1 ‘ ¢ ) g . ¢
Q o ¢
8 | Qs - : C
AR i g
-~
- - | 3 .
. & ~ - = <
Ny N { ;
ol \
i s s
Sy 1 3 g ¢
. ([ O
¢ P \ ) |
i = Slg R
o ( O ' ] b
\ |} 24 <
,
\ i XS
N \ i N
; S
- e SEE I L Sl = = T ! s =
4 s i ,ATJW T T | ¥ 7 et e T —T—— 1= ) S ISR 1 ¢ R R mramate
; , T
N
(1}
' X |
/ ~
Q \
—_— e =4 &
C
P
o,
l

R AT, e v T R T S - .
Lt tene RS e e




~ors

s

& ~

/6.8

L%
"
Q
|
i
~

NI Do I 8 oty 3%, ) e vrcalie







N
N ¢
4
B
14
Iy
Q
O




e e :
P— i e e I vt - —
i T

o
%
N
1y




= ———————— S————
==t s s e ——— —— . .
= s — e e — — —

: S 5
\ L
} \!l i g
| | Y AN
| | & Y
| S .
| | /,J N
| \
| 03
| {
, . S
1 ﬁl‘ |
| Y| AN
Co
/.Mz
<
—— N

Y : 3 //_,/

ﬁ .

g i S VR S R ARG e DA B R et L |
3 ?
9 U
— e L S T o R e o 3 e Ml il 18 [ )
|







,,,m;; ———— - = L o
L
Nado R ///,,
9Bl ST
: N
b - N\
Sl fS
| 0
=
|
Ve O A
L C
i | | s | | | l i | | ‘
- ;
4 I I -5 o T T T T h e _~ MR wa‘ =
Y
: S ~ N
39 C \ \ i
g W
D // ,,/.
- - ' R S " T S =SS S e — = gl - £
~ [ B
F .,V, S 8
o N
3
S e —t S - - .
4
3 N 3
(‘v " " ;
S —ly L — 1 = . =
ot a e
SN X =~ ~ g .
9 4 4 3 > N
o { N ! i . [ i VS Y . ey,
= PASVar> i
R T VR g SRS Bz e
WY J =
N N N
3 X\ 3
y D _,ﬂ T e JEN AN
S & Ny y
By S 3
o _/T
K
















) \r‘
L4 : Tf.ujj
Ay 3 Ad
{ Q -
= ] S
~1 9
8
L\ ~
Y N
(4"
Y
3 N

Vo o/ %4

N

<O

3 [ e =










| = =TT 4‘l‘).f...anll””rthﬂwvﬂﬂﬂJmhﬁuﬂﬁ%‘hv. < .
N 35 :
) [ = »
5 5
[\ ! {2 Nalty | ¢ A
f \
H R . , _
; I8 0 9 9 o |8
) B
2 L
g : o ¥ a .
) o O \. £ ..,
J N
m S " S ™ "y 5J 0
!, D = &’
U N o 5 g
J ¢ 1 (]
A M Q & ] <
LH 7 o < -4 i €
< N & o \ H > L ~ 4°
5 ~ o) ¢ 9 7
™ o ,
| b ~ "~
Sehiain et 00 R | S e e e |Il1|i:LI‘lt i 4 R i P,
t e | ) e R { 3
. St s L Al el il
g | ) wh ! [
b = g 3 ? ~U e’. A
A A \ A I l 2 -
%] % 3
o~ 2 o » o3 { b &
Ny a i q B A
p J
3 { = ¢
0. 1 ; t
AN - ol
L -
; (S = & Nb v
% jeie 8 . & < ¥ < :
e Q TR \ b
P J | 1 4 g \
; = N
! } RO,
~N
!
,
f
\ 3¢ Lote Q
> | : | ;
- « | .
{ LR R ,
T " v [
N
A )
,/». s !
. !
’ [ g by | & ;
o — i - — — il A L'}
- S== SRR N T =t
N N
: - 3 .//
: 3
y ) N A
\ A\
: ) N .
N 3
~ B
N




E= e e R —
o ‘
VR
(e
N &
f S
b4 {
o N ~
| N
0 ¢ |
\ Lo L
QY RS |
¢ N
Oy i N
Ly
] 4
F ! = (¢ 5
n 4 Q
) \
o ! ¥ !
F,) N < !
~ &
y
S g £ ] o
£ | N g
l ) Q =8 u 5
: ¥
4 4 L ~
b R
e = I b N’
X
T
|
L
0G0 It R X \
ATENE b R | ¥ o
2 L9 Ny O )
TN, AL 2T
N1
) N +
Q& o g o s LA
.\ M { ~ <
. 3 X Ry el &
ny A Y
N 2 i
{ { 4 iy _« N &
e el - 22N s i g Al 1 | P | i L
ida. |
N\ N
] <
i \
=
\ \
\ Y
C e A == LR L ST A e R At I

\\/ o SN N %7 %
Js3 S R <3
| ~ .










e S S S

e ————————————— s







e e s 2 et (i nabdinie S

N

Y
D

o~

J

~

A ST S S

FTS T R R

=772.7.

,7/‘"7 "
/’7‘ /:'_ 5“) t 3

8/';')

/ 7
%4

>
/78

e — A —7/Z06 ¢ &

b Ao 16/ )51 ¥
7 X 4 W

B 7 S T 72 SRS T ,

7S 7 d S

7 sy W&




m—— e




X Y 1 | i
e L W RN (RS R S R — - e s——

e




T  —— —— —




—_——— 1
l.
Ny : :
N s = D
J b < v\w
N 2 L
ok | v
- ~ O b, i, W iy 10 =i = FE R o = ~
S50 (¢ X A \ e & ., < A S
e y
5 NS SN N .
! { 43 :
L & &
. _ ;
W
y \Al\_ i .‘4/’ 2 o L4
o RS N )
N Dole AN : NN
o ~O° NS
1 u N
™~ 5 X ,ﬁJ(J |
S % ~ N r/ .
& PN ] 3
Qs h ]
I - S IR e = A S MR
r A —_ B | S

\
0 s S
&3 ~ 0% 0N N\
" [\ () :
»/(»n_ql|||i¢f v,,!w e : ,
™\ 1 5 B, R Epm i
\
| y <

) ™ ™
ok AS) |
M Iy
R A !
T ——

e s A e e —




&
5
N
3
b 0
1 g
! — b ©
oL SV S8 il A o W 2
o ¥ e
. P
\ 4 s
~ e K NS/ i
X L \
= . \.\ - N
2+ &
5 y
4 ¢
S X ¢ < N \
o N ) 2 :
O r!l,, \ .,
W
4 C
| A
S - o S | 7SS BURSRERIT R .
'(vl!,l.!j'?i"l,‘.\r’,l' <=
: , = L b
\ C <
, Q¥ o
\ e
NARGAOR
) 4
)
’
)
v
\)/ ) 4.
4 _.
e o SR R R
| = S R S s . S S S S
N ¢
» /
J \ N
)
3
' ¢
\ R
— 8o N ] c]
- o 5 S W < PR s
) -
—~







T e T—

61

| 1
N
N
D« K :
3 :
¥ \J ¥ N
< NS 5
N

~

T il S e













e oo o

T i o R, o S













L

0
——

:

e e ey
















e

J‘ v x : , ,~
¥ : } oML, O 9
¢ & "ot ¥ ’
30 5 .
N V1 i
s
¢ ) O N H : |
N A N O - NN
9 A o
" N X N w NB
) v b :
¥ N\ ! )
(
<
N
: L o =
/ e & 0y A €
¢ b 3N N AN
" . / g .
Qi Pl b \ / A ey
==l v o TR Sl 0 o S S ( h
aY e R
) I & 3
0 e e ¢ L © d "%
N AN N
A < ln 0 Q
v, W, 2N 0
) o T
“ {
i _ ! N
) .. : \m ﬂ\v :
® EAN
, ; { ™
N f - >
9 i
T xs)hﬁ N (|
»0 QW N
" f N
: K 1'% N
e & #

Y 9T
o
~1%%
© N e
ﬁ”
A
ﬁ )
; ‘V [ \ .
v . & : 4
— N ————— e S \ At ; N \
: 0 o S PR 1 - o s SRR S
2, wj e
W W
~
A \
N A
v \S
..m/.,,\
X
\ € |
?J - -
If u »
‘ T Lol *
LY
_ B
) T e S - ! /
R S [l‘\[i«llf!l»l»‘< .
{ [ B I -
Q

% { w
¢ )

| b o0 E =¥
e v










¢

|
— L
- ) -
’ e o o
{ e ——— s
R N R
s ™)
N. s
B ot = N 0 ™
—— “ll e B ) {r
i Lt WL e B e \ I\
W\
=] N
]













21812

0'3

..

813813813813

1245780

05

SAN FRANCISCO

=2
8
2
sM%%5%5M5%5%5M55 3
2
2 &

SIS wwwmwmmwwmwmwwwmwwwwwwwwmmwmmmmww%
Seirncso mzau%ﬂmwnw%%%m 3¢ GRESS wmmﬁ

555%5%5 RaRaR %7%

SamMndwa

wowowom womowowomowowmwowOwowowowowowowowo

Sanvowo IR EEEEPEDE S LT T S SR PR L T

282898 % 5%4%4%%%“%ﬁ%ﬁ%S%ﬁ%ﬁ%4%4%4%ﬁ%ﬁ%695%6
Y

DETEEEEEE E R SR REEE LT

MASSACHUSETTS

BOSTON

260 | 75.75 | 75.90 | 76.05 | 76.20 76

THE NATIONAL BLANK BOOK COMPANY

HOLYOKE
NEW YORK

-
™~
g
=
~
7
=
g
<
™~
4]
ig
(=}
‘q
i <
~
{2

45‘ 75
CHICAGO

S/
10.1”5 STAKE

RIIIIIR

SmMeO~o

SLOPE 1Y TO 1. ROADWAY OF ANY WIDTH.

A n 0
wﬁwﬁﬁwww 65&5%5&5&5%5%5% moﬁﬁwwSﬁSWwﬁu

~

'DISTAKCES FROM SIDE STAKES FOR CROSS-SECTIONING. :

u%ﬂmwsuuxnwwuﬂﬁwwwﬂnﬂ PE R S S

s e A 2 ittt St
o ———— B e e e e P e et R




