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CURVE FORMULAS

T=Rt I 2
T = t?a:% I R=Tcot. } 1 Chord def. -Eh—gi
T Sin}D st 48 so* g .
" 50 in.
Sin. § D =% No.chords = =
R E=Rex.sec} I D
Sin.} D = 5—°1’%}M E«Tan}} Tan.def. = } 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 (del. for 1° for 1 ft.)
and divide given deflection 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.

GENERAL DATA
RiGHT ANGLE TRIANGLES. Square the altitude, divide by twice the
base. ‘Add guotient to base for hypotenuse.
Given Base 100, Alt. 10.102+200=.5. 100+4.5=100.5 hyp.
Given Hyp. 100, Alt. 25.25+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.

LeveLing. The correction for curvature and refraction, in feet
and decimals of feet is equal to 0.5674d?, where d is the distance in miles.
The correction for curvature alone is closely, d*. The combined cor-
rection is negative.

ProeaBLE Error. If d,,d,, d,, ete. are the discrepancies of various
results from the mean, and iIf 2d?.-the sum of the squares of these differ-
ences and n=the number of observations, then the probable error of the

mean= 243
+0.67454 | ——~
n(n-1)
MINUTES IN DECIMALS OF A DEGREE
§° L0167 | 11 1833 | 20’ .3500 | 31 .5167 | 41’ .6833 | 61’ L8500
2 .0333| 12 .2000 | 22 .3667 [32 .3333 | 42 .7000 | 82  .8GG7
3 .0500( 13 2167 | 23  .3833 |33 .5500 | 43 .7167 | 53  .xx33
4 .0667| 14 .2333 | 24 .4000 |34 .3667 | 44 .7333 | 54  .0000
§ .0833| 16 .2500 | 25  .4167 |35 .5533 | 45 .7500 | 36  .9167
€ .1000f 16 .2067 | 26  .4333 [ 36 .6000 | 46 .7667 | 56  .9333
7 .1167) 17 .2833 | 27 .4500 |37 .6167 | 47 .7833| 87  .9500
8 .1333| 18 3000 | 28 .4667 |38 .6333 | 48 .8000| 58  .0667
9 .1500| 19 3167 | 20 4833 |39 .6500| 49  [8167 | 59 ..9s3%
10 16670 20 .3333 |30  .5000 | 40 %.6667 | 50 8333 | €0 1.0000

INCHES IN DECIMALS OF A FOOT
1-16  3-32 % 3-16 Y 5-16 3 I3 5 % %
L0052 0078 L0104 L0156 .0208 .0260 .0313 .0417 .0521 .0625 .0720

1 2 3 4 3 6 7 8 9 10 11
.0833 .1667 .2500 .3333 4167 .5000 %.5833 .6667 .7500 .8333 .0167

g Nt c{;k’"{ LA -, 71'{5'(:\
P Al P ~ | it
KI-|918 | /0S¥ 106§ | |= | Balpd /| Kdukupe

Wi & Vol e e b A &',»;‘/_m e ald =

e %y . LoV & A1
/Z\{"’v‘ oif -’",: S Caory 1 o S

/

| easier Prtli

grooooooooonooRRnRRt:



<

)}

ot | @ 74
& /_ 37"’/"//1'/;‘¢-‘

4\-3p [ el :
0 £ el @ j»j} 6{/; Lo| 1548 ,l/:\}-, 13
G | /’ '9‘2:/)‘,«

/4
.
ﬁ—:{ s -k | @ #3 =
v T o+ 2! /,;:‘ od \J - /)i oneedt "i/ ("}‘77/ Ky,
o =L 2, 75T )\/
138-1sp
A




'

Zo6E8 A b G[0D E
ol 8V | 4804 &

N

N

o072 4 Bo4£E

f

gooonooonooonRRIngl

= d}—/‘ J 2

7‘: Q’:‘/‘ ‘AVM‘/\)'V

ofe = Mw| /59’
T @Sk
/ 2 / 7
r"/// (= P

S ot Beanclp | K| H ﬂL&’J//D—é/c)r A

L b |,
ZYH | 225 wa/

w = ,,[_é L&/ 2o :}.“er‘/\:,‘

At M A 2l |1] A
#

Vert; Hh=242, 70U |

|l l
Mpe | e 4 |




7 A —_—
o THe [LdnaR Caxd S e

7;0/@ /e e dmer 4o <

Terne

e ¥ Hn — UPLCd
'] ’ J
H- 3 “Ql/A & Snlcey oy Cleor. = :/ jf Chreant VX |
7

[3th F¥ 359 ° VAZo9| /98 °| 2/73° T :Qﬁamz'
7&’ + Ped Nrmnh
l'gx o > Ve -p‘:a.?

"
X

o
O
X
o)

o

n
.

AR O TR e L o Tenn
;
| o o il - \ J
. ;
’,‘ e ! { . _'\, -V{J
1 3
~|> 124y
\ 71
o . s WP r "
SATRDAY Z22-8-78 D REPA LA D Sty pedn o | ol lpo| drnelefer~| |rpdld o linle
8 Dardo prere ’ Sy A :
f
_____ = {4 iz » |y war)
Baz {
5a3 N=2> Neod |- 4

ﬁ'

, Ve| Aaeiel, //q //) 5«)/

1= Bds | sl= A
L0¢f ﬂ//m = J'7°r (vz /fo ,Nc/»cff;,c,l

7 ) W

VAU s e | Aukr el lpdere-

_’j P ccafrred) Xewo LU s
AL H /;U, e Here /
i .




1

T
0

gy

SEERRA IR RRRRER

W) = ¥7 = &/¢

/S//r‘:— //Cf“ =



130 | gty SQbect Lo 7-%45/4_;’;% e posere) Sufl br

1 2 2 -~ - /
T Vokegure o N5l ) Lo - roeuaseliel
)
) G vz
0 2en) Qonrrr Yu g 5l So o SFrceov,

,«“/{/ﬂ’/‘” /—,/_/ J"‘:’—/%// Zo5= 7

A * g o
g A ey Wern v a0 .

4 ) i <
E N B / v . 3 ¢
J: SISISYE '7/"‘3’/f3'? 7 é"'e o2& 25 '/‘c/’/{

N

t
| /
= TR Sy ~s b Al L |2
o - LJ.,u: AU | P~
—S= \\\ |
= 'y
g |1
{
| |
t |
|
== }
(5
e
<J
21 4 y / A .
Théve AL ‘ /De;:“f,é’/, 2.3
! ; =
- 7l ol pA
| Z 4 /7;/,,-(_[!—:-'1/(«_,
2 / A V. 1Z
- tpdct Loplss




<4
> =2 SN

727

N fe

118 SO

N
Q2
S
=
!

st
=] >/

y 2oy

) Vil S\ 7 | £T
W 1{ g

7




M-S

30 |eiche

R/

-
et

e

7

s

P

/ GEBAS

LERTRTRIRT

4 388€

N

[N

™

1

..Kcﬁ

3
T

(i

J§
Ve

22

GO ;

(N

Ny
X
D~
™

Qo
A

N

1%} \,,t
G
M
b4 X
~ ™~
(W) ~
» u
o 0
~ e}
N \ry
(W) Q
Q
N
0
feos
,/ .
Q
iy
3

-

i
\$}
- \
~ ~ j
P y D
/] /
¢ 7
7
\.\ .\

| = /

[0QOOOOol




[

=
(4
—
|

9

/ / 2 / 74N i U
r Dieray /Ay /40 "Jj Tury P LT

4 / /. %) 4 /
ho /e s N oo, 70 {V.A;‘, ash A F
P ae >

2 £

ash rel |fo Yightt |70y | 7T

pononm

pooOnIanlnnll



IR

s < Vo xo,s b 12 o % n &
7 x s ! &/ Pt )
- /o S| Zo
. 12l s ; -/ N 4o
U Cije / ; &</t Y i Lo
4 / 7 y
v >
) P W ' o 4 .
) J
/ Lo £ ~ A
b epppclontre| blyrece/*

el (0 .\-J Jo o/a e reclelis A

bepsts, cdutte = pre 0 1|V, gut grey

i 2N Ve ! o & ~‘
L€ /ﬁfvf/ Vbl 7/('/’ = Gpl 9 HC /ﬁo /Z;j 7P /[ gb ey )}

il dexc/w/?

K| frese pas
AT/
o :'7 A Thers

¥ 1/
/

pooooooooouanuooll



Carnlt

i/

2 YA A )







gggopooooooaoaonEoooat

/

roak

. .| KA 1 ude
2o )/r u/ e AN T e i

A=)\

2

- ) | e
b sk & /ren@



—~
N o
9
[t
C \n
e
N

x| 2o/

X

/
A0/

(o

()

proooooEEnl

10101







2

Jhanaoooauae

v
>
/,//::,-

I

’.
N

)







=i
—
|
—a
—a
—a
—a
3
—a
—a
—a
—a
—a
—a
| m—
—g
=—a
=a
=
| == |




!
i

+-

s
2}
=i

x



=2
| — ]
| S—
==
[ —
—2
| w—
=1
| —
—a
—q
| —
—a
=
| m—
=a
=a
=2




- /l//{, 4

‘{__

/ﬁ:{\/‘/ \ o

A - Il
é"’?k" Ly /’Or@ TPEES /'j" T = N2

L(,D.O”‘ v volpre 71 7;’ = //—Z_‘T .

20U Te

Ald |71 F lee \
/1 v!(b<‘; = O / ) ,'L(\»\/}
. <~

Kewol 14

f

/= z#{) g0
"/" J= o 4] e
Lura -957]
| [

.
o




b g r7(

2L,




=
| —
="
=
=
=
=
=
=
=
—a
=
=
=
==
==
=a
=
=
=







/7

¢
Td > Jahlo 1
SHAAece —>
o
— ) © /
270" /o - Ge
|- A
14 lre

o
77

<

Z/ /%/7 = JO

o

==
=
=
—a
=
=
=a
=
(=
=
—a
—a
(= |
—a
= |
=
(= |
=a
=8

B/




N

n
d

1

BRO0010

Cooooooaagid




- A
/
S| achep

/J

GogggooooodOoOOOCEuuarl




v/ \e COWN
L/x—_‘ = 10 /ou /5-/[’,4 s 8 Py ;ﬁj] “! V= T
] = _A T
Cirtec hn«a‘h
| TSer >
L - =58
\ Lt 7
e

Tosehud

Cany oy | e ————
= / 1
| 74 | . 3\ il |

( | T3d Tazer b

—t33) \
~— / !
S ~f—~

“DezET-

COOUDOOooooanuoonnl

=
(]




-

i
~

(Wiwiwie

TN 000D0RRDDNT

TRIGONOMETRIC FORMULAZE

B
/la
A > - A
Right Triangle

For Angle A. sin = % , CO8 = 2

Given Required

¢ P
€ tanA=%=cotB,c=‘\/a2+52=’a,.J1+a-z—

a

c

a, b A, B
a, ¢ A, B,
A, a B, b,
A b B, a,
A, c B, a,

Given Required

A4, a, b | B,e,

a b C | A B,

- |

¢ 4
ycot = =, sec = 3, cosec =

. Vi
/\
A
b (4]

T—-—— Obligue Triangles
Solution of Right Triangles
b

—cos B, b=y TFO ) =oqll — 5

b| sind=

¢ | B=90°—A4,5=acotd,c= —=
sin 4.

o | B=90>—d, o =btand,om —2
cos A.

b B=90°—A,a =csind,b=ccos 4,
Solution of Oblique Triangles
asin B 5 _asinC
A, Ba|b ¢ O b—SinA,C——180—(A+B),c_—ainA
' : bsind 3 o _asinC
¢ | sin B'= ,0 =180°—(4 + B),¢c = “n A
o | AtB=19083, tan J(4—B)=2Z) o0 $(A+ )
- 6+
_asin 0
T sind

@, b ¢ |A B C| 8= 2

a, b, ¢ | Area

A, b, ¢ | Area

A,B,C,a| Area

atdte 1A= \jw_;bgi)
singB:\/QE“(’;‘;E,0=1so"—(A+B)

s___a_—i%j—_o' area = /8(8—a) (8—0) (s—c¢
_besind
area = — 5

a? sin B sin O
area = —5 =4
2sin 4

REDUCTION TO HORIZONTAL

Horizontal distance=Slope distance multiplied by the
cosine of the vertical angie. Thus: slope distance =319. 4 ft.
Vert. angle=5° 10’. From Table, Page IX. cos 5° 10'=
.9959. Horizontal distance=319.4<.9958=318.09 ft.

Horizontal distance also=Slope distance minus slope
distance times (1—cosine of vertical angle). With the
same figures as in the preceding example, the follow-

Rise

Horizontal distance
When the rise is known, the horizontal distance is approximately:—the slope dist-

ance less the square of the rise divided by twice the slope distance. Thus: rise=14 it.,

ing result is obtained. Cosine 5°10/=.9959. 1—.9959=.0041.
819.4X.0041=1.31. 819.4—1.31=318.09 ft.

slope distance=302.6 ft. Horizontal distance=-302.6— 14X 14 —309 6—0.92=502.28 ft.

2 X 302.6

MADE IN U, 8/ As






