
•
#
*

 

SOKKIA™ 
-i 

TRANSIT 
FIELD BOOK 

■o' ‘ '% Y 

1 Jig’' 
• ■.X' 

* •. 

No. 8152-00 



Property of_,/s C' c—J_—j~)!/i Cy 

Address -VpT- C'~f Cco/oyYV- 

VUe UwtV_ 

Telephone / ^ W!'u^'V^Y_/fl/?l^ 

f\JQyaJ t CT, 06 i ) 1 

This Book is manufactured of a High Grade 
50% Rag Ledger Paper having a Water Resist¬ 
ant Surface, and is sewed with Nylon Water¬ 

proof Thread. 









p 

A, 

_ /%j$2 /; •- - at A 

?/2o/ 

c/» (by 
?2- 
F3c t* tc. 

St 0 3.. <f/ i tr _ 

5*j :cT fH Os/a r - k
 

s;
 i S>C<X c^uac 

J, a C t 9 2*1 

w C/ r>! H t / 6 c / ^ /'/ickcF 

Of r ' y! </ / 
~r 

Sc* 1 hz fj* * ~ i ) < o / * aJ 

/ 0•/«{ A/*i? tyl f L jp. »ss) 
<r n 

ilr/ / Jyof O Ft* . 

v _. Mbr 
| 

r 
jFeM 't-s*-%1 oaj Mbr 

C/a (/* h'ntJ f yc Jo -AS* * Mbs 
7 / ' 

1/1 A- *: j // /n < 

t4le f Mfir/ K f* 

1 i* ic. h fst* ■fr- />//?’ 'o 

Do l 5 SjS 

X / < /. H 2 o t /]r, 7 r/® i / Su/^r/ 

tLcJ ? 7i> 'a ‘fj/ 6V ' /r-rr fS<0 

C'M h A/0 <\ T7~ 3 r / A/V ft/*. 

r<$/? <■ /■ py, for 
s 

jVc. / >1^ | 

U4 

'4 

frtSJ 

4Cii 

ITTT 

-ilc 



/ 

/• v 







If 

U. 

/ <?2 oc 

i > / tb J Bh-i - oU £L e  ^7fl >/■ 

I Tht £ HhJ V Iqa>‘$ a >4.b. 

V' lti ! iUfi/CV ILL JL t....... 

~f $ /£ W V Min>. 

tUrUK J) pj X / /> 0 ZY' Feast OrJ] 
J 

£ *.LT/^ Ct 1 i y? 

0% 
F 

j(i s£L Ira 
F' 

Ur lip wA) 

jCo r*)br* J* 
^vx^= 

s h/ir FTt r. 

S/c f /■ llA'* $ 

L l c/r In l\sA tV\ Tin r ( " /2 jyjfl 

Fw . 

/ 9 ' 

j\ A i )* - SU 

^ 

up/ a t 

t i tt faff < f I/** 'hkf 

CL n t,2 r ‘ 5 /?/ rms r c 

5 A * / * — 19/Jj st <*/ 7 fk i) 

/ ^_|J l//T// , > f( /rr1 
r 

Y-# 
f 7 

f J J i /V £ ( j 41 

T/rti 

f f /f f 

/• 

M 



1 
\ 

ItfjufOfifjr,*. 

/rtjv$jx 
/9rejf*sT 

— 

Q2o2b CJaCSu 



Ta f/v 

Utils 

T* 

r 

-U-i 

firyc 

Jj S //V** 

/’ 
4 f } 

rcfi 

a ?«= UM- 

S1 

A' *J<iL 

6 d> f JT 

/D 

r 

i> H £/r?/t A/ss/v r $ o/M 
fa/od_$t>i K—5 4/a 

4^ A'< 

^///^ Mr 
CLa m L-C- / S]S 

&-n 

fyjr*kfih tyP'Utf 

-fl**- 

Urt‘- 

a/ 7 \ ~y /j A / 

/? 
£Tl 

/D- 

f ir<v ft' c/t 

y?A 

cj^ jcaLU 

*TS; 

'/f/J 

t ^ s>& 

4) 

Msh < 

J 

U 

i 
-J 

^JL 

hk/A^yi 

’-4 

W 



Si 

m 44+ M- m 4$ 

7Wf4?*| 

$& frUM 4* 

^VmxJtA k 

£ A/ 11 LL 



o H' 

(g* 4 CL /fu 

p ptlWl TJ,f 
f 
Tkr t>7 

/ < lh bf /s 
T 

r~ 

//V ✓ 
* * 

5VL4 V!tj*i 7* 
/7 • 4 

& o to 4 71* k T $ *T 
Mr /?J / r 

ns 1 7~~ * C/j r/ 

AA>T C/fr I? c>/ i/ /f<r e <v j 







■■ 

- 



r 
f Ac 

s/A, 7?Z- 

Ho, r / < (!>Arl ft 

i Otr, >5 U ill J Dl^l tr Tn 7t * ^ 

w. r 

/* 
X) 

*> 

•> ^ / T U nek f rr. /? <4. /! * SJ/ A ^ 

f-f <jrc f 0 sr\ 

L i < 
/ 
J / v S / 7 5/^/T JiL 

It Z7; r 
jl * '- c yp t 5 

I & £ In V p tr r>S h' f J r <? % v f* it 

JLl fWfi t C !?/ / 1 f 

A If DC C y/ 4 <? / 

J, 
' yr— 

.v /> > Isi f* /?/* ! e~t 
7 n />] !Cr» p fA»'« "^v 

7 

' 





/ 

c. 

i 

pTi 

.92 a■ 

i i h y // 0**1 

ClAa P A r 

5 Ayh uM c 
A *> t 



1 
_L 

L ij ‘iX M- (4 IA jr £ / / v*- 7 ' / 
d[o *\\ < fv y / A 

i r7, If -r. U* fU 4v ■ 1 s 
c 
*•- 

/ 
/ A ’* 

~~ \ 
A L~ Mv *S' / aA 

c n 

ri 'ft ■f o ■A > : ’h // A >-r ■ Ji < * 

. < LJ.- n 7? r * A- >*U ? *V/ 

| 
1 

f 7 r ■ S 

• 
r 

/] L , ' / 7 /. ft 7 s 

5 A / V > 
+r ]/ 

? e? => .: ? 

r ] 

J z> / «/ * j\j A- 



7 Pi 0 ^ "fm, 4 

*k 

Sii e l 
v ( 

ip 1 ^ X t c k Ar A At *s\ i* ^ / 
/3n CLb»'< TJl & 

A] 6? ^ ✓ 5 r i ■fP‘‘i p P . f. 

/ '(h *r hf£ i<r $ s, 

/'“Vi *a u c f/u sj r J <A/ 

f tii ,/V«,UVj > jr 4 f//s 

S b m t </V *s f Ti i /W ■ V ¥.'.-« J 

* /hb /c ^ f £ /< At . • SS /?< 

l V / / r/ SA /> 

r5. ‘V’ fi m < : k ip A*’*’ ft# A l* r #/& 

1J P Ui Zi V J 

fr/c/P jA/TCv a j / r 

/V tflAK j 1 Jc // 
t 
1/C , AS re A' 

_£ X* 
T~r~ 

V , <“rC c y cJrS Q f <& 

J bi ?r^ Pa AT ?/ Ooo c. \AS Att] ps 

ft A/P A s ? rir. s f As * tSi/Sts &f t r r<s/ 

% 

Ito 





ii6 ?- CCb/o rcf.) 

- 

(?JAa/Ts JM 5 ~A a /e £ 

X 

y-> 
hr C/ <./*, “f 

. 





A 

\ 
CferT / ~ 

— ■ 
. V fAAsr t S'U'* 

$?n 
4 ^ 

f) 
e> *«, 

'X — 
•***» "T~* 

> '*t?r"g: 
•(I'M n^ai i >j ' ^K 

wi'S r wA/fg c A 
r ” 

- ~ A*^ Pf/t (£r»/ y 
> 

oAIL/Ia,# i* 

liM 
Isp/rs 

Ka-*^ * » * * *« •-A 

JLL&cjl^ 

l > 

- - --- -Joe. 9 2*Sb 

\fj dr 6 It ?£/<* **/''£ r<L 

f !*»<¥* ftt ^ - e c • 
<—/$€ fiSofC 

MjL 

U- 

U- 

(d 

iL 

'L 
IL 

'd 



-V, 





Wear UfiHf Ch 

fyL flit,* 

iMH wfwir! 



r 

f4 
uU/c pt/ j 7/ 6 

u/ 

£2* E C -JZ/4L02. JO-djU 

ft 

DAfrt 

C /a/ 

Th r UdJh\ 

0J fU 
jo 57 

h oS ( 

T Cr* 

^17 

He 

jTo^uK 

SS 
Sh</Is 

</O *>.$ 

c/<S 

/ /kic_s t 
4. hd\/€ o-r 

J 

/5/ocXK 

v >n f? 





12 / O f A „7 «•£ . fbo \*j / 
SI 2 

V/>.| r 
y/7* 
(os< 

/>! A P AfJ ?/ ?<>.■? ? ].£ ^ 

/i)i j:h? Qt ift y a / / * Ht* ** 

i !* A? i*< / *} / /* C /, ■//• 
r 

J ' 

S/> mfl 1 %/£ > f-. ̂ /-tf /r /i//\ A- 
7 

A g>y- H£fs S h*s< S t/i £ ft k«j if 9 f 

|| ~ _ ' 
IV 
i X 

I.
L

l 



PbjjJT 

]t>rlkw\ fff // 
r j /V 7t | 

UXJU'A 



b 
i/fz. 

s he * /r j ' M /%< ✓ € 

S P, p- / e / u 
$a) Do, i s 7"‘j es n*y 

pose C/a> vV She / is 
> T /Da, /<4 'ry l ZaSA d. 

i ** / 
? £*) ■ D 1/ r/s To fv /ie> v r eyt 

& \.b* se & > L- • 

is 

1 

1 
> 

J 

! — 



1 
VJ 

^ A v5^l 

,Vf-<f#lg hM \n< 
Cfirht/JvCcQJi 

Hci+ww-f 

Vf/Nt, 

IY]{\roj>/*> 

mkml.tM 

IN 

1 ! ! 
1 

—— 

! i 
u 
h 
— 

—— 

-H 



fki ' /$ f If* ,fS / * t 

f \J f JAC* 0 cf < /o j' A ±4 

' J At** ( P fo it MPA a/ * *>‘<j i. 
0 
a). 1 a >r* 

V 
) Sj, ’/ t*A ' 

c, (rM/tf* y 
f 

Q Z- )4 

fin d /) 7* fat 

v / 7 

-St 

l tZJt A 

^ oc 

i 

r 

i 
1 





fl / 3 s /u c\!A‘ o J' /$ y9 / 
^ j92- 

R&S r.9V3 H,*L» ZA 
V 

On D ! Ec A ’as < ~¥- 
r/i»/ 4./ / -X

T
 

'X
 

\
 

\
 Kp h-e i A 

)/ /y C &)t A/ // SS 
f b, 

ft/ L*-% / 
j 

/ 

A 
! 



1 ^ / V a 

I w ? jl 
/ 1 3 

4 
J 
/ 

4?> 

—* 

a 

s 
£.lkl 

M 

f ter,*’ e 

mu 

5 Iaii/i 

4^ £0- 
#4* ^•(y 

% 

/<!/ 

$.m\L X/> V. 

a, y;/{ m 

^h 



°)2 /i fq. v' A j? / n. // 
S/jcfez 

/ 

/ i/h £ !a y y? MS 4'/.. J*l/*J 

c J / -j f . 
r f 

4i \Jn / , j 

'6 dr4 f ft* A > ^ 
/ 

f. nf 

/ , - / k C< SAfiJr' i j /i» / /V4 /> / 

s ra ' /ff/j ff S L / A7 Vi 
■>' // 7f 

' 1 
f A ) V /3/ p77 /J 

* 
* 

- 





SIS 

1 32/ > ^ c//i >t)  
/>?h / St 

JhT\ r )j/\ V 3 e r l  

ftf P\ A as <P A r J Ss 'ss/e/s 

> J)ovJ /?/v S SOI X/- 

I ^ 
is/i t* 1 /-> *” / ✓ '1 fa t i>/ 7 / /L 

/Ji / f/ 
* * 
1 y 2 f ■ 

QS/c '/9^ >f/ri S/7/A / d -r *7 A r S 7~ 

t(f7f/ Zp*/£ C . 

LV ____ flfohjT /OD /dS e . 2>d 
| T 

Vn°fs^ I?C>/Ml <72-/ & 

^ <? !f> c . '■n " 
[4 n/ t l a. u ya o/A t/ (J S 

Jj on 2 b/7 ft 0 MAI r ) n/ 

f' jo Pj. ( #!/ w V*
 <1
 

0
^ / 7 

ff •f 

f 

1 

9^/4< A — ?} /\sJT / J ps \! /A / d ftv / 

Qis /> J f)/ASJ A t4 $A)7L c 

_ k\it j A -S <fa (L £ 

t bjfS'izS Xpr'h jo 

AC/ 
r 

} si) k t / Li *cr\ 

—f- 

ftorwer ATP* 1 r r'y*~ 
>r eft * ? 



i nj fry- Jij /i 1- 

i^k 
• J 

 Y *0, rTf 

P 5r ■j £ 3 C L V. 

> r 

- 
/ 

J A/n < x> r ! O '/> '7- */ < r/ -ft/ 

\ 
(A 
7 

/ 

& * 

i 

_ 

-— 

-1—, 



5_ 
.r- p*' 

'j sy- 
r 

a - J T 
J 

A. 

G 
A 

GCo 1. $u r l ej/ i: ffr, ooo 

SAeeT 3^ci!3 5 ) 

A kAA i J Y\ D A-- 

-^pfc t 3~J 

h / V h 0 

V- 

A] r cn)L> yrS Eu E- 

rl 



U/<rjoU/ 

Wc: 1 Yk'yUi 

c kjflfS 

t\ 112 3 ft FT [ , // 
——— —j 

Po/i 







' H 
/ 

/ 
?r t ( K 

7 
Co, 

p / FrfjJ\ A/v e 

— 

_GrJ. 

— 

l^tcA 

Kj h rt 

C/A y * Vo** t 

if K 'f{Jf K, > 

./ 
n 

\J T J ; j A  if ?! AS U 

) 7i/f If. / t)/V £ ~ h A /v/ 4fjS 

3 / y ffh, '_^A _ 1 ■2 JL J 7 /co - 

- T > Af / ISM J 
• y at 'Jr/t/ to 

’Sc /. S PL S ff s P ns t \<? On 
u 

\ I'y 

v r 
$)C A I ry t£a K 2 V 

i )Ac A ZVttTl teJ i r<?/A 

b f/j (Pst * me o ) A7 'AM/xM 

_(4 
y 

^ Q 
S& _ 

>/-j to M - t 

0"/J J 

'ArhnlA 

If' 

pcpf/J 

J *w*fr 

Tb* /fskjti 

r Id jit 

*f h f far Uh 

'/It V J h fit# J? \Ji 
*7 

_s *A//j V i 

/u 0 T Jo i fA Ip It 74f </ /» 
'jtLAd / 
/ / 









ST* ft 7 aCT > 'io Ui3— 

/ o ?e «P3- 

V //iX //V i f > l 
/ /".I , r /T , 

f r 
r,Tf^ /<?/v y < Co _ 

f f \j t T' * / 

// /fill 
*j 4 Ai 

J /J ?s> <P)C /\ ScrA, H >H} 
r 

t? 

* 



/»vr 

fuA/vy f hor, ^ ST/ 



i 

J(> £ . 3 £ - £/ ■3£/?z 

// V? < , fl/tjjn J±a4- 
iv/f / h !/v*f f 

* J 

c) <v / r ^ 3 

/s' 7 y^7 <2L 

/Ayrr 0A Jpy S^o-T- 2: 

/c a i ' /A 

f ^7 

7j/7< ST? J -f f 

C j u ryjr r C /oz / 'XL * -&> 

Dy y / f> /1 <?>* y * ' / ̂ /'/V 
* 7v 
Ui c, *59 

— 

\1_ 
1 ' 

k 

— 

—. lllllllfcliiiMlIlHill "ulipi— 





/ r/17 *2 ^ / 
i r/ J u //. y ; /3/ 

v 

Ik 





If 3) gC 
1/Am - 

f, // /S.ejf/m 

IV'ch -J 

C/ re _- '£AlSJ!J- 

>4^1^o’as.s 

^/' 

72^ 21 

k 

\t 
) — 





1 





?/‘ 'If 

o T? / f V/> '} / n/ i 
—\^i t / 

1 / 
7/if' : ia^/l r zvx. hH-Cfe. )AJ rJ 

72> n 0 &£> /V  4 //^ d/u + **V 

jbf/s l a f // ‘s i<6 ej'y*/ { V ' t 

r ■ 







A?/ J c/ir i ft V 

A l 
-i-r- 

rfiA/y 

zJcM-xk 



1 

r 
* 

Sr 
yjtl 

tc l ic« / 

—
 

5
 /Up#* / r- 

)A /"f A ft / /£, L/-K5 
/ 

I 'ft )T€S rec ̂ 3/ .^v 
f 

AA! n^Uvi 18 jAi m<rs 
fj f V /•/-* 7H ph M a** r " 

*rr 

H 

b i 
i 
| 

L__ 
■ 

i 

) 









?/fv 

% HTk - M 0 - i t (S 
$ 0/1 // y ^ ??/* t fJ Jc±uj4 

ah* 
' f 

7 f,j 
j ' 
r ' yrA 

V 

Cfi, fJ'W 
~ {r f / 

*s t> f / }p* /TfAt; ■ /7Jp . $ t/jpij 

c C7t\« j/? Af i ecfi pj-r 
s. / fl ^ d 

(4 
,40. *wt fj 4> 

u/^4'f f r 77 X 
f/ 
'sV\ PH r7 jyr ' - X A'-tyJ 

/ 

\ , 1 ? c re TAc XA / 
/• 4^ n !' 

0\a x r yv i'fl i 
c 

/>i. x 1 ty 

yj ,-■/:1 . /" / / x r fr/\df 1 * 4j fi 7, 

^ fly ?xv,1 f/^A< s in i st r/r ✓ 
’ f /A* / * x / y oO 4 f) /y/s 

m -■- -JX1. y ' rJ/\ 7 / ; 7 <\ , ^ / *s fi'S •"■' 
■ 1) y ) ̂ T-5 

J ^ 7 r 

l X X A ^ '4- & /T t 1 t 

. /,£ rx i~ X 7 „ 
al S~ 





1 

 ?. iStlr* 

7 Z> ' - /?.< c 

/VV,lV. \-ni 72 a\ :  X * /V/V 

7// *// <Jc. -iSJL/trr ~ ^ 
• 7 

M 

J UJt // */ftf/. <Ts- A. 

(° rfY ^ s / / 

1&> i/r< /// yy s " A. 
/; , 

j£' /O » * ' //U / drj /- 

irr/tT 77 tsV <? ^ Cotvsus 

Sir r / -— 

} 
J- 

v Ik 





r 

JOO Le <se i f tsS f f / 

?/* '/fZ. 

do - 3 ! 

kt^-~- T - - 

i h CA sA JV 
n\ 5 / , 

A^' 

jury i / / 

— V->—.... —-=**9e ^ V /" 
0 P~f 

g-g ■ ■ A A A r a J ■ ••< ... A 
_ 

* -- 

0A 
/; ' *** >7 r 
1 x •err? V a 

l 
1 fa ~p^ m 

/% 
b? /ip> 
.j / / 

1 p Stf* 
J ' r 

( er 

A 7 ka / 

fib >aj7S y/v ^ /> Jr . ¥ / 

\t , / ffisy r 

A/e A/ m A, 
f 

f~S jfii 
I / 

v r ' 

<Ta J&ffii i el,st 
r 

V'l r2 , 
/ 

A >T 2 

_ a ■/} V £■ fit H 7 e J <v* *» r 
- *, r 



7 !??hz- 

4 

i 



Si 7< 
It. 

4 7 

y 
/5<*4 

?A?3 If 2- 

p4.lfr > )e, tA f d^/U/P a. *r  

i /O / ^*7/) A. Ipt 
T J 
^ \0J / 

-r 

/I /> 
/ 5 /> > /?<) 

v « 

T L^2 el > / 

A ^ i y fjl- u>A ASfJ9f ,'. / 
f'V <* Ul^—t—r—f- 

it rSiA f//\ M (! yv 7 i 
i y 

Y V«ii k 0 t\f A iAyfi ' # f” 
, fi h&\A " ;r 

jlA >0/1? So ,* 1 )+> /**v 
\ 

■V 

J 





-CldL&C 

fit'C-miiL— j> 
|/frfK/r/- f^ Trd jy; ir/o 

S/^c (-he. 

i _ 





?/ 
DT i j/fSe _ £> / jj /t/ > /%y 

j 
n/l M '# J Ce . -7/ X" 

/.■ - L -e s %^7/e -V 

^lAAV o, v Th< * ^/4 '-Lpjr- 
/ (c dW / V £c 7f i/L' /, vcaJj 

A W 
XiS 

W J.r* .>4 4* l7P_id 
2ge h* Hi lit r* 

y 
H 

_ J _ Tiff Ji_ (fy At , 7 1 ,v djfyrfy 
fu 7 ' hf Tided £* ii' (% t ~ 

L_ 
J 

C/Cj i f / 4 s i Q / £<>X r Hun fm 
i_ OH\T 

£ I pit? rettj r^ 
 £ n k h ( \) Z' / y - : ’ • M 

A , 5/ 
0 

i s J 
- 

yT 
iJfl 
edj'4- 
'-JjaJll 

Hi os M Jaz 
— 

A * d^ 
/ 

pH*. '/y 
r -j. \,s ir 

* ^ r 
i 

->5 
£ <
 

<f
>i 

" 

i/ At 
J) o/s» ^ 

'cl^Tj 
* ? 

r 

Witte 
s/\f 

s r# 
^ n ivn 

' 04 

f' < V 

1 >SrcT. 

-y— 









iGasWWiHWSiirw“.: :::;.v : “” 







HndiHMiinlNnMt ■MB 







Me »r r / A f d ?/3 o -yiv- 

&rl . C \tLC*L± 
. ' 9^ - 7^ 

rx.r? - ifL.0 cXk/ 

^5 a / J 72-77 ’ 5 > f o oo 

(TD t 
/ 
/{ft /-<? m3' 

pi. :r 
r vr 1 

57 ]i 
fllvf . Ol / ?j til, 

/ 9* 

, sJa ̂ h 7 A/^5 
* v 7b A ’>1/0 if / -f t l h 7///V 

i i* 1 his s - 

- A*. j/ \ilk ~ H/buJZf e-f 0^ A 

^ 2H +!, n }&> i 
7T 

a \\u ̂ 4A f ? 
7J?. 5 7^ U / / 

Iible 

Table 

Table 

Table 

Table 

Table 

Table 

Table II 

Table £ 

Table X 

Table fl. 



Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

Table 

INDEX OF 

CURVE AND REDUCTION TARLES 

I—SLOPE STAKE 

II—STADIA CORRECTION AND HORIZONTAL DISTANCES 

III—TRIGONOMETRIC FORMULAE 

TV-NATURAL TRIGONOMETRICAL FUNCTIONS 

CURVE FORMULAE 

V— T ANGENTS AND EXTERNALS TO A 1° CURVE 

USEFUL RELATIONS 

VI— INCHES TO DECIMALS OF A FOOT 

Vn—MINUTES IN DECIMALS OF A DEGREE 

VIII—MIDDLE ORDINATES OF RAILS 

IX— SHORT RADIUS CURVES 

X- RODS IN FEET, 10THS AND 100THS OF FEET 

XI—LINKS IN FEET, 10THS AND 100THS OF FEET Table 



TABLE I. SLOPE STAKE 

DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING 
ROADWAY OF ANY WIDTH. SIDE SLOPES 1'/2 TO 1 5LOpe 

STAKE 

Cu
t 

o(
 

Fi
ll Distance out fropi Side or Shoulder Stake. 

Cu
t 

oi
 

Fi
ll 

0 •» 3 .3 
•« 

.6 
•« •7 ■8 .9 

0 000 0 15 0.80 0.45 0 60 0.75 0 90 1.05 1.20 1.35 0 
1 1 50 1 65 i eo 1.95 2 10 2.25 2.40 2 55 2.70 2.85 1 
2 3.00 3.15 8.30 3 45 3.60 3 75 3.90 4.05 4.20 4 35 2 
3 4.50 4 65 4.80 4 95 5 10 5 25 5 40 5.55 5.70 5.85 3 
4 6.00 6 15 6.30 6 45 6 60 6 75 6.90 7.05 7.20 7 35 4 
5 7 50 7.65 7 80 7.95 8 10 8,25 8.40 8.55 8.70 8.85 5 
6 900 9 15 9.30 9.45 9.60 9 75 9.90 10.05 10.20 10 35 6 
7 10 50 10 65 io eo 10.95 11.10 11.25 11.40 11 55 11 70 11.85 7 
8 12.00 12 15 12.80 12.45 12 60 12.75 12 90 13 05 13.20 13.35 8 
9 13 50 13 65 18 80 13 95 14 10 14.25 14.40 14 55 14.70 14.85 9 

10 15 00 15 15 15 80 15 45 15.60 15.75 15 90 18 05 16 20 10 35 10 
it 16 50 16 65 18 80 16 95 17 10 17 25 17.40 17.55 17.70 17.85 11 
12 18 00 18 15 18 30 18 45 18 60 18 75 18.90 19 05 19 20 19 85 12 
13 19 50 19 65 10.80 19.95 20.10 20 25 20 40 20 55 20.70 20.85 13 
14 21.00 21 15 21.30 21.45 21 60 21.75 21.90 22 05 22 20 22 85 14 
15 22 50 22 63 22 80 22 95 23.10 23.25 23.40 23 55 23.70 23.85 15 
16 24 00 24 15 24 30 24 45 24 60 24 75 24 90 25 05 25.20 25.35 16 
17 25,50 25 65 25 80 25 95 26.10 26 25 26 40 20.55 20.70 20 85 17 
18 27 00 27 15 27 30 27 45 27.60 27.75 27.90 28 05 28 20 28.35 18 
19 28 60 28 85 28 80 28.95 29.10 29.25 29.40 29.55 29.70 29.85 19 
20 30 00 30 15 30.30 30 45 30 80 30.75 30.90 31.05 31.20 31.85 20 
21 31 50 31 65 31.80 31.95 32 10 32 25 32.40 32.55 32 70 82 85 21 
22 33 00 33 15 33 30 33 45 33 60 33 75 33.90 34 05 34.20 34.35 22 
23 34 50 34 65 34.80 34.95 35 10 85 25 35 40 35.55 35.70 35 85 23 
24 86 00 86 15 36.30 36 45 36.60 36.75 36 90 37.05 37 20 37.35 24 
25 37 50 37.65 37 80 37.95 38.10 38 25 38.40 38 55 38.70 38.85 25 
28 39 00 39 15 39 80 39 45 39 60 39 75 30 90 40 05 40.20 40.35 26 
27 40 50 40 65 40 80 40 95 41.10 41 25 41 40 41.55 41.70 41.85 27 
28 42 OO 42 15 42 30 42 45 42,60 42 75 42.90 43.05 43 20 43.35 28 
29 43 50 43 65 43.80 43 95 44 10 44 25 44 40 44,55 44.70 44 85 29 
30 45 00 45 15 45 80 45 45 45.60 45.75 45 90 40.05 46 20 46.35 30 
31 46.50 46.65 46.80 46 95 47 10 47,25 47.40 47.55 47.70 47.85 31 
32 48 00 48 15 48.30 48 45 48.60 48 75 48.90 49.05 49 20 49.35 33 
33 48 60 49 65 49 80 49.95 50.10 50 25 50.40 50.55 50 70 50.85 33 
34 51 00 61.15 51.30 51.45 51.60 51.75 51.90 52.05 52 20 52.85 34 
35 52 50 62 85 52 80 52.95 53.10 53 25 53.40 53.65 53 70 53.85 35 
36 64 00 64 15 54 30 54 45 54.60 54.75 54.00 55.05 55 20 55.35 36 
37 55 50 55 65 55.80 55 95 56 10 56.25 56.40 56 55 56.70 56.85 37 
38 57 00 57.15 57.30 57 45 57.00 57 75 57.90 58.05 58 20 58 35 38 
39 58 50 58.65 58 80 58 95 59.10 59 25 59.40 59 55 59.70 50.85 39 
40 60 00 60 15 60 30 60 45 60 60 60.75 60 90 61.05 61 20 61.35 40 



TABLE II. STADIA CORRECTION AND HORIZONTAL DISTANCES 

STADIA REDUCTIONS FOR READING 100 

Verticol Angle 
Horizontal 

Correction 
Difference 

in Elevation 
Vertical Angle Horizontal 

Correction 

Difference 

in Elevation 

2°—00' 0.1 3.5 18°—30' 10.1 30.1 

3°—00' 0.3 5.3 19“-00' 10.6 30.8 

4“—00' 0.5 7.0 19°—30' 11.2 31.5 

5“—00' 0.8 8.7 20“—00' 11.7 32.1 

6°-00' 1.1 10.4 20“-30' 12.3 32.8 

7°—00' 1.5 12.1 21 “—00' 12.8 33.5 

8°-00' 1.9 13.8 21 “—30' 13.4 34.1 

9°-00' 2.5 15.5 22“-00' 14.0 34.7 

10“-00' 3.0 17.10 22°—30' 14.7 35.4 

10°—30' 3.3 17.9 23“-00' 15.3 36.0 

ir-oo' 3.6 18.7 23°—30' 15.9 36.6 
11°—30' 4.0 19.5 24“-00' 16.5 37.2 
12“—00' 4.3 20.3 24“-30' 17.2 37.7 
12°—30' 4.7 21.1 25“-00' 17.9 38.3 
13“-00' 5.1 21.9 25°—30' 18.6 39.0 

13°—30' 5.5 22.7 26“-00' 19.2 39.4 

14°—00' 5.9 23.4 26“—30' 19.9 39.9 
14°—30' 6.3 24.2 27“—00' 20.6 40.5 

15“—00' 6.7 25.0 27“—30' 21.3 41.0 

15“-30' 7.2 25.8 28“-00' 22.0 42.0 

16°—00' 7.6 26.5 28“—30' 22.8 41.9 

16°—30' 8.1 27.2 29“-00' 23.5 42.4 

17“-00' 8.5 28.0 29“—30' 24.3 42.9 

17--30' 9.0 28.7 30“-00' 25.0 43.3 

18°—00' 9.5 29.4 

Chains to Feet Feet to Chains 

1 . ... 66 100 ... 1.515 
2 . .... 132 200 .... 3.030 
O 
•J . .... 198 300 ... 4.545 
4 . .... 264 400 ... 6.060 
5 . .... 330 500 ... 7.575 
6 . .... 396 600 9.090 
7 . ... 462 700 ... 10.606 
8 . ... 528 800 ... 12.121 
9 . ... 594 900 ... 13.636 

10 . .... 660 1,000 ... 15.151 



TABLE III. TRIGONOMETRIC FORMULAE 

Given 

a, b 

a, c 

A, a 

A, b 

A, c 

Given 

A, B, a 

A, a, b 

a, b.O 

a, b, e 

a, b, c 

A, b, c 

A, B, C, a 

Required 

A. B ,o 

A, B, b 

B. b, c 

B, a, c 

B, a, b 

Required 

b, c, O 

B, c, C 

A, B, c 

A. B, O 

Area 

Area 

Area 

tan A = — = cot B, c = -v/a2 + A2 = a A/1 -- 
o \ a2 

cos B, b = y' (c + a) (c—a) = e 1 — ~ 

B = 90°—A, b = a cot A. c = 

• a a sin A — — 
c 

a 

sin A. 

B = 90°--A,a = b tan A,c= — 
cos A. 

B — 90°—A, a = c sin A, b = c cos At 

Solution of Oblique Triangles 

a^~-t c = 180°—(A + B),e = ^-2 
in A ' sin A 

b = 

sin B= —'-A,C= 180°—{A + B),e = 
a sin A 

A+B=m°-C,tBn\{A-B)Aa~b)lan OA±B) 

asinO a +6 

a-fi+c . , . /i 
» —-5-,sin \A = *J 

sin A 

<(*.- b)(.—c) 

be 

«in a’d ’°=IM°-(A+B) 
CL -f- b C r-, 

8 = o-, area = \/x(s—a) (s—b) (5—0) 

b c sin A 
area = 

- a2 sin B sin C area = -—— - 

J sin A 

REDUCTION TO HORIZONTAL 

Horizontal distance 

Horizontal distance - Slope distance multiplied by tbe 
vLSine«°f *ihe aP>',e Thus; slope distance -319. 4 ft 
Vert, anule-5 10. hrom Table. IV. cos 5° ]O'= 9959 

% Horizontal distance-319.4 * .9959 - 318 09 ft. 
X Horizontal distance also —Slope distance minus slope 

distance limes <I-cosine of vertical angle). With the 
?ame figures as in the preceding example, the follow- 
ing result is obtained Cosine 5° I O'^.9959. 1- 9959= 0041 
319.4*.0041 =1.31. 319.4-1.31 =318.09 ft. .we,. , .wti -I.dt. oia.4-1.31 =318.09 ft. 

anno lofo^tK C r,se ls k.nfLwn-the.horizon!al distance is approximately:—the sloDe disi- 
ce less the square of the rise divided by twice the slope distance. Thus: nse = 14 ft.. 

slope distance=302.6 ft. Horizontal distance=302.6- -H v 14 = 302 6-0 3^=309 9K ft 
2 x 302.6 *” ‘ ^ 

R
 |

n
 



TABI.E IV. NATURAL TRIGONOMETRICAL FUNCTIONS 

Angle Sin Ton. Set. Coset. Cotg. Cosin. Angle Sin. Tan. Set. Coset. Cotg. Cosin. 

0 0 0 1. 00 00 1. 90 8 1392 .1405 1.0098 7.185 7.115 .99027 82 
10 0029 .0029 343.8 343.8 1. 50 10 .1421 .1435 1.0102 7.040 6.968 .98986 50 
20 .0058 .0058 171 .9 171 9 .99998 40 20 .1449 .1465 1.0107 6.900 6.827 .98944 40 
30 .0087 .0087 1 14.6 1 14.6 .99996 30 30 .1478 .1495 1.01 1 1 6.766 6.691 .98902 30 
40 .01 16 .01 16 1.0001 85.94 85.94 .99993 20 40 .1507 .1524 1.01 15 6.636 6.561 .98858 20 
50 .0145 .0145 1.0001 68 76 68.75 99989 10 50 .1536 .1554 1.0120 6-512 6.435 .98814 10 

1 .0175 .0175 1.0002 57.30 57.29 .99985 89 9 .1564 .1584 1.0125 6.394 6.314 .98769 81 

10 .0204 .0204 1.0002 49.11 49.10 99979 50 10 .1593 .1614 1.0129 6.277 6 197 .98723 50 
20 .0233 .0233 1.0003 42.98 42.96 .99973 40 20 .1622 .1644 1 -0134 6.166 6.084 .98676 40 
30 .0262 .0262 1.0003 38.20 38.19 99966 30 30 1650 .1673 1.0139 6.059 5.976 .98629 30 
40 .0291 .0291 1.0004 34.38 34 37 .99958 20 40 .1679 .1703 1.0144 5.955 5.871 .98580 20 
50 .0320 .0320 1.0005 31.26 31.24 .99949 10 50 .1708 .1733 1.0149 5.855 5.769 .98531 10 

2 .0349 .0349 1.0006 28.65 28.64 .99939 88 10 .1736 .1763 1.0154 5.759 5.671 98481 80 

10 .0378 .0378 1.0007 26 45 26.43 .99929 50 10 .1765 .1793 1.0160 5.665 5.576 .98430 50 
20 .0407 .0407 1 OOOB 24.56 24.54 .99917 40 20 .1794 .1823 1 0165 5.575 5 >485 98378 40 
30 .0436 .0437 1.0010 22.93 22.90 .99905 3G 30 .1822 .1853 1 .0170 5.488 5.396 .98325 30 
40 .0465 .0466 1.001 1 21.49 21.47 .99892 20 40 .1851 .1883 1.0176 5.403 5.309 .98272 20 
50 .0494 .0495 1 ,001 2 20.23 20.21 .99878 10 50 .1880 .1914 10181 5.320 5.226 98218 10 

3 .0523 .0524 1.0014 19.11 19.08 99863 87 11 .1908 .1944 1.0187 j 5.241 5.145 .98163 79 

10 .0552 .0553 1.0015 18.10 18.07 .99847 50 10 1937 1974 1.0193 15.164 5.066 .98107 50 
20 .0581 .0582 1.0017 17.20 17.17 .99831 40 20 .1965 .2004 1.0199 5.089 4.989 .98050 40 
30 .0610 .0612 1.0019 16-38 16.35 .99813 30 30 .1994 .2035 1.0205 5016 4.915 ,97992 30 
40 .0640 .0641 1 0020 15.64 15.60 .99795 , 20 40 ,2022 .2065 1 021 1 4.945 4.843 .97934 20 

50 .0669 .0670 1,0022 14.96 14.92 99776 10 50 .2051 .2095 1.0217 4.877 4.773 .97875 10 

4 .0698 .0699 1.0024 14.34 14.30 .99756 86 12 ,2079 .2126 1.0223 1 4.810 4.705 .97815 78 

10 .0727 .0729 1 .0027 13.76 13.73 .99736 50 10 .2108 2156 1.0230 4.745 4.638 .97754 50 
20 .0756 .0758 1.0029 13.23 1 3-20 99714 40 20 .2136 .2186 1.0236 4.682 4.574 .97692 40 

30 .0785 .0787 1.0031 12.75 12.71 .99692 30 30 .2164 .22 7 1.0243 4.620 4.511 .97630 3d 

40 .0814 .0816 1.0033 12.29 12.25 .99668 20 40 .2193 .2247 1.0249 4.560 4.449 .97566 20 

50 .0843 .0846 1 0036 1 1 87 1 1.83 .99644 10 50 .2221 .22^8 1 0256 4.502 4.390 .97502 10 

5 .0872 .0875 1.0038 1 1.47 11.43 .99619 85 13 .2250 .2309 1.0263 '4.445 4.331 .97437 77 

10 .0901 .0904 1.0041 1 1 .10 11.06 .99594 50 10 .2278 .2339 1.0270 4.390 4.275 .97371 50 

20 .0929 .0934 1.0043 10.76 10.71 .99567 40 20 .2306 .2370 1.0277 4.336 4.219 .97304 40 

30 .0958 .0963 1 .0046 10.43 10.39 .99540 30 30 .2334 .2401 1.0284 4.284 4.165 .97237 30 

40 .0987 .0992 1,0049 10.13 10.08 .9951 1 20 40 .2363 .2432 1.0291 4.232 4.113 .97169 20 

50 .1016 .1022 1.0052 9.839 9.788 .99482 10 50 .2391 .2462 1.0299 4.182 4.061 .97100 10 

6 .1045 .1051 1.0055 9.567 9.514 .99452 84 14 .2419 .2493 1.0306 4.133 4.011 .97030 76 

10 .1074 .1080 1.0058 9.309 9.255 .99421 50 10 .2447 .2524 1.0314 4.086 3.962 .96959 50 

20 .1103 .11 10 1 .0061 9.065 9.010 .99390 40 20 .2476 .2555 1.0321 4.039 3.914 .96887 40 

30 .1132 .1139 1.0065 8.834 8.777 .99357 30 30 .2504 .2586 1.0329 3.994 3.867 .96815 30 

40 .1161 .1169 1.0068 8.614 8-556 .99324 20 40 .2532 .2617 1.0337 3.949 3.821 .96742 20 

50 .1190 .1198 1 0072 8.405 8.345 .99290 10 50 .2560 .2648 1.0345 3.906 3.776 .96667 10 

7 1219 .1228 1.0075 8.206 8.144 .99255 83 15 2588 2679 1.0353 3.864 3.732 96593 75 

10 .1248 .1257 1.0079 8.016 7.953 .99219 50 10 .2616 2711 1 0361 3.822 3.689 .96517 50 

20 .1276 .1287 1.0082 7.834 7.770 .99182 40 20 2644 2742 1.0369 3.782 3.647 96440 40 

30 1305 .1317 1.0086 7.661 7.596 .99144 30 30 2672 2773 1.0377 3.742 3.606 .96363 30 

40 1334 1346 1 0090 7.496 7.429 .99106 20 40 .2700 2805 1.0386 3.703 3.566 .96285 20 

50 1363 1376 1.0094 7.337 7.269 .99067 10 

82 

50 2728 2836 1.0394 3.665 3.526 96206 10 

74 

Cosin Cotg. Coset. Set. Tan. Sin. Angle Cosin. Cotg. Coset. Set. Tan. Sin. Angle 

1 
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TARI F IV TABLE IV CONTD. NATURAL TRIGONOMETRICAL FUNCTIONS 

\ 

2756 
2784 

2812 
,2840 
2868 

.2896 

.2867 

.2899 
2931 
2962 
2994 

3026 

.2924 

2952 
2979 
3007 

3035 
3062 

3090 

3118 

.3145 

.3173 

.3201 

.3228 

.3256 

.3283 

.3311 
3338 

.3365 
3393 

3420 

3448 

3475 
3502 
.3529 
3557 

3584 

3611 
363B 
.3665 
.3692 
.3719 

3746 
.3773 
.3800 
.3827 
.3854 

.3881 

3907 
3934 
3961 
3987 
4014 
4041 

3057 

3089 
3121 
3153 
3185 
3217 

3249 

3281 
3314 

3346 

3378 

3541 

3574 

Cotg. 

Sec. Cosec. Cotg. Cosin. ngle Sin. Tan. 

1.0403 3.628 3.487 96126 74 24 4067 4452 

1.0412 3.592 3.450 96046 50 10 4094 4487 

1.0423 3.556 3 412 95964 40 20 4120 4522 

1.0429 3.521 3.376 95882 30 30 4147 4557 

1.0438 3.487 3.340 95799 20 40 4173 4592 

1 0448 3.453 3.305 95715 10 50 4200 4628 

1.0457 3.420 3.271 95630 73 25 4226 4663 

1 0466 3.388 3.237 95545 50 10 4253 4699 

1.0476 3.357 3.204 95459 40 20 4279 4 734 

1 0485 3.326 3.172 95372 30 30 4305 4770 

1.0495 3 295 3.140 95284 20 40 4331 4806 

1.0505 3.265 3.108 95195 10 50 4358 4841 

1.0515 3.236 3.078 95106 72 26 4384 .4877 

1.0525 3.207 3.048 95015 50 10 4410 .4913 

1 0535 3.179 3.018 94924 40 20 4436 .4950 

1.0545 3.152 2.989 94832 30 30 4462 4986 

1.0555 3.1 24 2.960 94740 20 40 4488 .5022 

1.0566 3.098 2.932 94646 10 50 4514 .50 5*1 

1.0576 3.072 2.904 .94552 71 27 4540 .5095 

1.0587 3.046 2.877 94457 50 10 4566 .5132 

1.0598 3.020 2.850 94361 40 20 4592 .5169 

1 0608 2.996 2.824 .94264 30 30 4617 .5206 

1.0619 2.971 2.798 .94167 20 40 4643 .5243 

1 0631 2.947 2.773 .94068 10 50 4669 5280 

1.0642 2.924 2.747 .93969 70 28 .4695 .5317 

1 0653 2 900 2.723 93869 50 10 .4720 .5354 

1.0665 2.878 2.699 93769 40 20 .4746 .5392 

1 0676 2.856 2.675 93667 30 30 .4772 .5430 

1,0688 2.833 2.651 93565 20 40 .4797 .5467 

1.0700 2.81 1 2.628 .93462 10 50 .4823 .5505 

1.0711 2.790 2.605 .93358 69 29 .4848 .5543 

1 0723 2.769 2.583 93253 50 10 4874 5581 

1.0736 2,749 2.560 .93148 40 20 4899 .5619 

1.0748 2.729 2.539 .93042 30 30 4924 .5658 

1.0760 2 709 2.517 .92935 20 40 4950 .5696 

1.0773 2.689 2.496 92827 10 50 4975 .5735 

1.0785 2.670 2.475 .92718 68 30 5000 .5774 

1.0798 2.650 2.455 .92609 50 10 5025 .5812 

1.081 1 2.632 2.434 .92499 40 20 5050 .5851 

1.0824 2.613 2.414 .92388 30 30 5075 .5890 

1 0837 2.595 2.394 .92276 20 40 5100 .5930 

1.0850 2 577 2.375 92164 10 50 5125 5969 

1.0864 2.559 2.356 .92050 67 31 5150 .6009 

1.0877 2.542 2.337 91936 50 10 5175 .6048 

1.0891 2.525 2.318 .91822 40 20 5200 .6088 

1.0904 2.508 2.300 .91706 30 30 5225 6128 

1.0918 2.491 2.282 .91590 20 40 5250 .6168 

1.0932 2.475 2.264 .91472 10 

66 

50 5275 .6208 

Cosec. Sec. Tan. Sin. Angle Cosin. Cotg. 

0946 

0961 
.0975 
0989 

1004 
1019 

1034 

1049 
1064 
1079 

1095 

1110 

.1126 

1142 

.1158 
1174 

1190 

1207 

1223 

,1240 

1257 
1274 

.1291 
1308 

1.1326 

1.1343 
1.1361 
1 1 379 

1.1397 

1 1415 

1434 

1 1452 

1 1471 
1 1490 
1 1509 
1 1528 

1 1547 

1.1566 
1 1586 
1.1606 

1.1626 
1.1646 

2.459 
2.443 
2.427 

2.41 1 
2.396 

2.381 

2 366 
2.351 
2.337 

2.323 
2 309 
2.295 

2.281 

2.268 
2 254 

2.241 

2.228 

2 215 

2.203 

2.190 

2.178 
2.166 
2.154 

2.142 

Cotg. 

2.246 
2.229 

2.211 
2.194 

2.177 

2.161 

2.145 
2.128 
2.112 
2.097 

2.081 
2 066 

2.050 

2.035 
2.020 

2.006 
1.991 
1 .977 

1.963 

1.949 
1.935 
1.921 
1.907 
1.894 

2.119 
2.107 

2.096 

2.085 
2.073 

1.868 
1.855 

1.842 
1.829 

16 

2.063 
2.052 
2.041 

2.031 
2.020 

2.010 

2 000 
1.990 

1.980 
1.970 
1.961 

1.951 

1 1666 

1 1687 
1.1707 
1.1728 

1749 
1 1770 

91355 
91236 
91 116 

90996 
90875 
90753 

90631 
90507 

90383 
90259 
90133 
90007 

89879 

89752 

89623 
89493 

89363 
89232 

89101 

88968 

88835 
88701 

.88566 
88431 

.88295 
88158 
88020 

87882 

87743 
87603 

1.804 

1.792 
1.780 

1.767 
1.756 
1.744 

1.732 
1.720 
1.709 

1,698 
1 686 
1.675 

1 .932 

1.923 
1.914 

1.905 

1.896 

653 

1.643 
1.632 
1.621 

611 

87462 
87321 
87178 

87036 
86892 

86748 

86603 
86457 
.86310 

86163 
86015 
85866 

85717 

85567 

85416 
85264 

85112 
84959 

Angle 

tW 
m 

Jan 
it pi 

up* 
. w 
m 
jpi 
dim 

s|js« 

n'4sn 

.BIOT 

:|ot 

rp 

31 

\M 
isotaj 



TABLE IV CONTD. NATURAL TRIGONOMETRICAL FUNCTIONS 

Angle Sin. Ton. Sec. Cosec. Cotg. Cosin. Anqle Sin. Ton Sec. Cosec. Cotg. Cosin. 

32 .5299 .6249 1.1792 1.887 1.600 .84805 58 39 .6293 .8098 1 2868 1.589 1.235 .77715 51 
10 .5324 .6289 1 1813 1.878 1.590 84650 50 10 .6316 .8146 1.2898 1.583 1.228 .77531 50 
20 5348 6330 1.1835 1.870 1.580 84495 40 20 ,6338 .8195 1.2929 1.578 1.220 .77347 40 
30 .5373 .6371 1 1857 1 861 1.570 84339 30 30 .6361 8243 1.2959 1.572 1.213 .77162 30 
40 .5398 .6412 1 1879 1.853 1 560 .84182 20 40 .6383 .8292 1.2991 1.567 1.206 .76977 20 
50 .5422 .6453 1 1901 1.844 1.550 84025 10 50 .6406 .8342 1.3022 1.561 1.199 .76791 10 

33 .5446 .6494 1 1924 1.836 1.540 83867 57 40 .6428 8391 1.3054 1 556 1,192 .76604 50 
10 .5471 .6536 1 1946 1.828 1.530 83708 50 10 .6450 .8441 1.3086 1.550 1.185 .76417 50 
20 .5495 .6577 1.1969 1.820 1.520 .83549 40 20 6472 .8491 1.3118 1.545 1.178 76229 40 
30 .5519 .6619 1 1992 1.812 1.51 1 83389 30 30 .6494 .8541 13151 1.540 1,171 .76041 30 
40 .5544 .6661 1.2015 1.804 1.501 .83228 20 40 .6517 8591 1.3184 1.535 1.164 .75851 20 
50 .5568 .6703 1 2039 1.796 1.492 83066 10 50 .6539 .8642 1.3217 1.529 1.157 .75661 10 

34 .5592 .6745 1.2062 1 788 1.483 .82904 56 41 6561 8693 1 3251 1.524 1.150 .75471 49 

10 5616 .6787 1.2086 1.781 1 473 82741 50 10 6583 .8744 1 3284 1.519 1.144 .75280 50 

20 .5640 6830 1.2110 1.773 1.464 .82577 40 20 .6604 .8796 1.3318 1,514 1.137 75088 40 

30 .5664 .6873 1 2134 1.766 1.455 82413 30 30 .6626 ,8847 1 3352 1.509 1.130 .74896 30 

40 .5688 6916 1.2158 1.758 1 446 82248 20 40 6648 8899 1.3386 1 504 1.124 .74703 20 

50 .5712 6959 1 2183 1.751 1.437 82082 10 50 .6670 .8952 1 3421 1.499 1.117 74509 10 

35 .5736 .7002 1.2208 1.743 1 428 81915 55 42 6691 9004 1.3456 1.494 1.111 .74314 48 

10 .5760 .7046 1 2233 1.736 1.419 81748 50 10 .6713 .9057 1.3492 1.490 1.104 .74120 50 

20 .5783 7089 1.2258 1 729 1.411 81580 40 20 6734 .91 10 1 3527 1 485 1.098 .73924 40 

30 .5807 .7133 1 2283 1.722 1.402 81412 30 30 .6756 .9163 1.3563 1.480 1.091 .73728 30 

40 .5831 .7177 1.2309 1.715 1.393 .81242 20 40 6777 .9217 1.3600 1.476 1.085 .73531 20 

50 .5854 .7221 1 2335 1.708 1.385 81072 10 50 6799 .927! 1 3636 I 471 1.079 .73333 10 

36 .5878 .7265 1 2361 1.701 1.376 .80902 54 43 6820 .9325 1.3673 1.466 1.072 73135 47 

10 .5901 .7310 1 2387 1.695 1.368 80730 50 10 .6841 .9380 1.371 1 1 462 1.066 .72937 50 

20 .5925 7355 1.2413 1.688 1.360 .80558 40 20 6862 9435 1 3748 1.457 1.060 .72737 40 

30 .5948 .7400 1 2440 1.681 1.351 80386 30 30 6884 .9490 1.3786 1 453 1 .054 .72537 30 

40 .5972 .7445 1.2466 1.675 1.343 .80212 20 40 .6905 .9545 1.3824 1.448 1.048 72337 20 

50 .5995 .7490 1 2494 1.668 1.335 .80038 10 50 6926 .9601 1.3863 1.444 1.042 .72136 10 

37 .6018 .7536 1.2521 1 662 1.327 .79864 53 44 .6947 .9657 1.3902 1.440 1.036 .71934 46 

10 .6041 .7581 1 2549 1.655 1.319 .79688 50 10 .6967 .9713 1 3941 1.435 1.030 71732 50 

20 .6065 .7627 1.2577 1,649 1,31 1 .79512 40 20 .6988 9770 1.3980 1 431 1.024 71529 40 

30 .6088 7673 1 2605 1.643 1.303 79335 30 30 .7009 .9827 1 4020 1.427 1.018 .71325 30 

40 .6111 .7720 1.2633 1 636 1.295 .79158 20 40 7030 .9884 1.4061 1 422 1.012 .71121 20 

50 .6134 .7766 1.2661 1.630 1.288 .78980 10 50 .7050 .9942 1.41011 1.418 1.006 .70916 10 

38 .6157 .7813 1.2690 1.624 1.280 .78801 52 .7071 1. 1.414 1.414 1. .70711 45 

10 .6180 .7860 1.2719 1.618 1.272 78622 50 

20 .6202 .7907 1.2748 1.612 1.265 .78442 40 

30 .6225 .7954 1 2778 1.606 1.257 .78261 30 

40 6248 ,8002 1.2808 1.601 1.250 78079 20 

50 6271 .8050 1 2838 1.595 1.242 .77897 10 

Cosin. Cotg. Cosec. Sec. Tan. Sin. Angle Cosin. Cotg. Cosec. Sec. Tan. Sin. Angle 



CURVE FORMULAE 

CURVE TABLE 
Table of Tangent and External to a 1° Curve 

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 divid¬ 

ing 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. 

Radius: 

CURVE FORMULAS 

R 50 
~ sin % D 

A 
Length of Curve: L = 100 -g- 

also L = .0174533 x A X R 

A 
Degree of Curve: D = 100 -j— 

Tangent: T = R tan % A 

Long Cord: LC = 2R sin Vz A 

Middle Ordinate: M= R (1 —Cos % A) 

External: E = T tan Vi A 



TABLE V. TANGENTS AND EXTERNALS TO A 1° CURVE 

I T E 1:10° 

0 50.OC .218 
10 58.34 .297 
20 66.6' .388 
30 750 .491 T 
40 83.34 .606 .03 
50 91.6€ .733 EL 

100.01 873 .001 
10 108.35 1.024 
20 116.6$ 1.188 
30 125.02 1.364 
40 133 36 1 552 
50 141.70 1.752 

150.04 1.964 10° c. 
10 158.3E 2.188 
20 166.72 2.425 
30 175.06 2.674 .06 
40 183.40 2.934 E 
50 191.74 3.207 

.003 

200.08 3.492 
10' 208.4c 3.790 
20 216 77 
30' 225.12 4.421 
40' 233.47 4.755 
50' 241.81 5.100 

15° C. 

250.16 5.459 T 

10' 258.51 5.829 .09 
20' 266 86 6.211 
30' 275.21 6.606 
40' 283.57 7.013 004 

50' 291.92 7.432 

300 28 7 863 
10' 308.64 8.307 
20' 316.99 8.762 
30' 325.35 9.230 . 
40' 333.71 9.710 
5,0' 342.08 10.202 T 

.13 
350.44 10.707 

10' 358.81 11.224 
20' 367.17 11.753 .006 
30' 375.54 12.294 
40' 383.91 12.847 
50' 392.28 13.413 

400.66 13.991 
10' 409.03 14.582 
20' 417.41 15.184 25" C. 

30' 425.79 15.799 T 
40' 434.17 16.426 
50' 442.55 17.065 

E 

450.93 17.717 .007 
10' 459.32 18.381 
20' 467.71 19058 
30' 476.10 19.746 
40' 484.49 20.447 
50' 492.88 21.161 

0 501.28 21.887 30° C. 
10' 509.68 22.624 T 
20' 518.08 23.375 

.19 
30' 526.48 24.138 
40' 534.89 24.913 E 
50' 543.29 25.700 .008 

I T E 1=20° T T E 1=30° 

1° 551.7C 26.500 4- 21 0 1061.9 97.577 
10 560.11 27.313 5° C 10 1070.6 99.155 
20 568 53 28.137 20 1079.2 100.75 
30 576.95 28.974 30 1087 P 102.35 T 
40 585.36 29 824 .06 40 1096.^ 103.97 .10 
50 593.79 30.686 E 50 1105.1 105.60 E 

17° 602.21 31.561 .006 22° 1113.7 107.24 013 
10 610 64 32.447 10' 1122.4 108.90 
20 619.07 33.347 20' 1131.0 110.57 
30 627.50 34.259 30' 1139.7 112.25 
40 635.93 35.183 
50' 644.37 36.120 50' 1157 0 115.66 

3° 652.81 37.070 10° C. 23° 1165.7 117.38 10° C. 
10' 661.25 38031 10' 1174.4 119.12 
20' 669.70 39.006 20' 1183.1 120,87 
30' 678.15 39.993 .13 30' 1191.8 122.63 .19 
40' 686.60 40.992 E 40' 1200.5 124.41 E 
50' 695.06 42.004 

.011 50' 1209.2 126.20 .025 

4° 703.51 43.029 24° 1217.9 128.00 
10' 711.97 44.066 10' 1226.6 129.82 
20' 720.44 45.116 20' 1235 3 
30' 728.90 46.178 30' 1244.0 133.50 
40' 737.37 47.253 40' 1252.8 135.35 
50' 745.85 48.341 

15° C. 
50' 1261.5 137.23 

15° C. 

5° 754.32 49.441 T 25° 1270.2 139.11 T 
10 762.80 50.554 .19 10' 1279.0 141.01 .29 
20 771.29 51.679 20' 1287.7 142.93 
30' 779.77 52.818 30' 1296.5 144.85 
40' 788.26 53.969 .017 40' 1305.3 146.79 .038 
50' 796.75 55.132 50' 1314.0 148.75 

6° 805 25 56.309- 
10' 813.75 57.498 10' 1331.6 152.69 
20- 822 25 58.699 20' 1340.4 154.69 
30' 830.76 59.914 30' 1349.2 156.70 
40' 839.27 61.141 40' 1358.0 158.72 20° C. 
50' 847,78 62.381 T 50' 1366.8 160.76 T 

7° 856.30 63.634 
26 

27° 1375.6 162.81 
.39 

10' 864.82 64.900 10' 1384.4 164.86 E 

20' 873.35 66.178 .022 20' 1393.2 166.95 051 
30' 881.88 67.470 30' 1402.0 169.04 
40' 890 41 68.774 40' 1410.9 171.15 
50' 

8° 907.49 71.421 28° 1428 6 175.41 
10' 916.03 72.764 10' 1437.4 177.55 
20' 924.58 74.119 20' 1446.3 179.72 25° C. 

30' 933.13 75 488 T 30' 1455.1 181 89 T 
40' 941.69 76.869 .32 40' 1464.0 184.08 
50' 950.25 78.264 

E 
50' 1472.9 186.29 

E 
9° 958.81 79.671 .028 29° 1481.8 188.51 .065 

10' 967.38 81 092 10' 1490.7 190.74 
20' 975.96 82.525 20' 1499.6 192.99 
30' 984.53 83 972 
40' 993.12 85.431 40' 1517.4 197.53 
50' 1001.7 86.904 50' 1526.3 199.82 

0° 1010.3 88.389 30° C. 30° 1535.3 202.12 30° C. 

10' 1018.9 39.888 T 10' 1544.2 204.44 T 
20' 1027.5 91.399 20' 1553.1 206.77 
30 1036.1 92.924 30' 1562.1 209.12 
40' 1044.7 94.462 E 40' 1571.0 211.48 
50' 1053.3 96.013 .034 50' 1580.0 213.86 ,078 

T = R tan Vzl E = R exsec */21 



TABLE V CONTD. TANGENTS AND EXTERNALS TO A 1° CURVE 

T 

1589.0 
1598.0 
1606.9 
1615.9 
1624.9 
1633.9 

1643.0 
1652.0 
1661.0 
1670.0 
1679.1 
1688 1 

1697.2 
1706.3 
1715.3 
1724.4 
1733.5 
1742.6 

17517 
1760.8 
1770.0 
1779.1 
1788.2 
1797.4 

1806.6 
1815.7 
1824.9 
1834.1 
1843.3 
1852.5 

1861.7 
1870.9 
1880.1 
1889.4 
1898 6 
1907.9 

1917.1 
1926.4 
1935.7 
1945.0 
1954.3 
1963.6 

1972.9 
1982.2 
1991 5 
2000.9 
2010.2 
2019.6 

2029.0 
2038.4 
2047.8 
2057.2 
2066.6 
2076.0 

2085.4 
2094.9 
2104.3 
2113.8 
2123.3 
2132.7 

E 

216.3 
218.7 
221.1 
223.5 
226.0 
228.4 

230.9 
233.4 
235.9 
238.4 
241.0 
243.5 

L=40° 

5 C. 

T 

13 

E 

.023 

246.1 
248.7 
251.3 
253.9 
256.5 
259.1 

261.8 
264.5 
267.2 
269.9 
272.6 
275.3 

278.1 
280.8 
283 6 
286.4 
289 2 
292 0 

294.9 
297.7 
300.6 
303.5 
306.4 
309.3 

312.2 
315.2 
318.1 
321.1 
324.1 
327.1 

330.2 
333 2 
336.3 
339.3 
342 4 
345.5 

348.6 
351.8 
354.9 
358.1 
361.3 
364.5 

367.7 
371.0 
374.2 
377.5 
380.8 
384.1 

10- C. 

T 
26 

E 

.046 

15 C. 

T 

.40 

E 

.070 

|20 C. 

T 

.53 

E 

093 

25 C. 

T 

67 

E 

117 

30 C. 

T 

.80 

E 

141 

2142.2 
2151.7 
2161 2 
2170.8 
2180.3 
2189.9 

2199 4 
2209.0 
2218.6 
2228.1 
2237.7 
2247.3 

2257.0 
2266 6 
2276 2 
2285,9 
2295 6 
2305 2 

10' 

20 
30’ 
40' 
50' 

2314.9 
2324 6 
2334.3 
2344.1 
2353.8 
2363.5 

2373 3 
2383 1 
2392.8 
2402 6 
2412 4 
2422 3 

2432 1 
2441 9 
2451.8 
2461.7 
2471,5 
2481 4 

2491 3 
2501 2 
2511.2 
2521 1 
2531.1 
2541.0 

2551.0 
2561 0 
2571.0 
2581 0 
2591.0 
2601.1 

2611 2 
2621.2 
2631 3 
2641 4 
2651.5 
2661.6 

2671.8 
2681.9 
2692.1 
2702,3 
2712.5 
2722.7 

E 

387.4 
390.7 
394.1 
397.4 
400.8 
404.2 

407 6 
411.1 
414.5 
418,0 
421.4 
425.0 

428.5 
432.0 
435.6 
439.2 
442.8 
446.4 

450.0 
453.6 
457.3 
461.0 
464.6 
468 4 

472.1 
475.8 
479.6 
483.4 
487.2 
491.0 

494.8 
498.7 
502.5 
506.4 
510.3 
514.3 

518.2 
522.2 
526.1 
530.1 
534. 
538.2 

542 2 
546.3 
550.4 
554.5 
558.6 
562.8 

566.9 
571.1 
575 2- 

579 5 
583.8 
5880 

592.3 
596 6 
600.9 
605.3 
609 6 
614.0 

1=50° 

+ 
5cC. 

T 

.17 

E 

.037 

10s C. 

T 

.34 

E 

.075 

15" C. 

T 

.51 

E 

.116 

20c C. 

T 

.68 

E 

.151 

25 C. 

T 

.85 

E 

189 

30" C 

T 

1.02 

E 

.227 

10' 

20 
30 
40 
50' 

2732 9 
2743.1 
2753.4 
2763.7 
2773.9 
2784.2 

2794.5 
2804.9 
2815.2 
2825 6 
2835 9 
2846.3 

2856.7 
2867.1 
2877.5 
2888.0 
2898 4 
2908.9 

2919.4 
2929.9 
2940 4 
2951.0 
2961.5 
2972.1 

2982.7 
2993.3 
3003 9 
3014.5 
3025.2 
3035.8 

3046.5 
3057.2 
3067 9 
3078.7 
3089 4 
3100.2 

3110.9 
3121.7 
3132.6 
3143 4 
3154.2 
3165.1 

3176 0 
3186.9 
3197.8 
3208.8 
3219 7 
3230.7 

3241.7 
3252.7 
3263 7 
3274.8 
3285 8 
3296.9 

3308.0 
3319.1 
3330.3 
3341 4 
3352.6 
3363.8 

E 

618.4 
622.8 
627.2 
631.7 
636.2 
640.7 

645.2 
649.7 
654.3 
658.8 
663.4 
6680 

672.7 
677.3 
682.0 
686.7 
691.4 
696.1 

700.9 
705.7 
710.5 
715.3 
720.1 
725.0 

729.9 
734.8 
739.7 
744.6 
749.6 
754.6 

759.6 
764 6 
769.7 
774.7 
779.8 
784.9 

790.1 
795.2 
800.4 
805 6 
810.9 
816.1 

821 4 
826.7 
832.0 
837.3 
842.7 
848.1 

853.5 
858.9 
864 3 
869.8 
875.3 
880.8 

886.4 
892.0 
897.5 
903.2 
908.8 
914.5 

1=60° 

5° C. 

T 

.21 

E 

.056 

10° C. 

T 

.42 

E 

112 

15 C. 

T 

.63 

E 

168 

20 C. 

T 

.84 

E 

.225 

25 C. 

T 

1 05 

E 

.283 

30 C. 

T 

1.27 

E 

.340 

T = R tan Vz I E = R exsec VzZ 



TABLE V CONTD. TANGENTS AND EXTERNALS TO A 1° CURVE 

r T E 1= 70° I T E 

61° 3375.0 920.2 71 0 4086.9 1308.2 
10' 3386.3 925.9 10' 4099.5 1315.6 
20' 3397,5 931.6 20' 4112.1 1322.9 
30' 3408 8 937.3 T 30' 4124 8 1330.3 
40' 3420.1 943.1 25 40' 4137.4 1337.7 
50' 3431.4 948 9 

E 50' 4150.1 1345.1 

62° 3442.7 954.8 080 72 0 4162.8 1352,6 
10' 3454.1 960.6 10' 4175.6 1360.1 
20' 3465.4 966.5 20' 4188.5 1367.6 
30' 3476 8 972.4 30' 4201.2 1375.2 
40' 3488 3 978.3 40' 4214.0 1382.8 
50' 3499 7 984.3 50' 4226.8 1390.4 

63° 3511.1 990.2 10 C. 73° 4239.7 1398.0 
10' 3522 6 996.2 10' 4252,6 1405.7 
20' 3534.1 1002.3 

51 
20' 4265.6 1413.5 

30' 3545.6 1008.3 30' 4278.5 1421.2 
40' 3557.2 1014 4 E 40' 4291.5 1429.0 
50' 3568.7 1020.5 159 50' 4304.6 1436.8 

64° 3580.3 1026.6 74° 4317.6 1444.6 
10' 3591.9 1032.8 10' 4330.7 1452.5 
20' 3603.5 1039.0 20' 4343.8 1460.4 
30' 3615.1 1045.2 30' 4356.9 1468.4 
40' 3626.8 1051.4 40' 4370.1 1476.4 
50' 3638.5 1057.7 15 C. 50' 4383.3 1484.4 

65° 3650.2 1063.9 T 75° 4396.5 1492.4 
10' 3661 9 1070.2 76 10' 4409.8 1500.5 
20' 3673.7 1076.6 E 20' 4423.1 1508.6 
30' 3685.4 1082.9 

.240 
30' 4436.4 1516.7 

40' 3697.2 1089.3 40’ 4449.7 1524.9 
50' 3709.0 1095.7 50' 4463.1 1533.1 

66° 3720.9 1102.2 76° 4476.5 1541.4 
10' 3732.7 1108.6 10' 4489.9 1549.7 
20' 3744.6 1115.1 20' 4503.4 1558.0 
30' 3756.5 1121.7 20° C. 30' 4516.9 1566.3 
40' 3768.5 1128.2 40' 4530.4 1574.7 
50' 3780.4 1134.8 T 

1.02 
50' 4544.0 1583.1 

67° 3792.4 1141.4 77° 4557.6 1591.6 
10' 3804.4 1148.0 10' 4571.2 1600.1 
20' 3816.4 1154.7 .321 20' 4584.8 1608.6 
30' 3828.4 1161.3 30' 4598.5 1617.1 
40' 3840.5 1168.1 40' 4612.2 1625.7 
50' 3852.6 1174.8 50' 4626.0 1634.4 

68° 3864 7 1181.6 78° 4639.8 1643.0 
10' 3876.8 1188.4 

25 C. 
10' 4653.6 1651.7 

20' 3889.0 1195.2 20' 4667 4 1660.5 
30' 3901.2 1202 0 T 30' 4681.3 1669.2 
40' 3913.4 1208.9 1.28 40' 4695.2 1678.1 
50' 3925.6 1215 8 

E 
50' 4709.2 1686.9 

69° 3937.9 1222.7 403 79c 4723.2 1695.8 
10' 3950.2 1229.7 10' 4737.2 1704.7 
20' 3962.5 1236.7 20' 4751.2 1713.7 
30' 3974.8 1243.7 30' 4765 3 1722.7 
40' 3987.2 1250.8 40' 4779.4 1731.7 
50' 3999.5 1257.9 50' 4793.6 1740.8 

70° 4011.9 1265.0 30" C. 80° 4807.7 1749.9 
10' 4024.4 L 272.1 T 10' 4822.0 L 759.0 
20' 4036.8 L279.3 1.54 20' 4836.2 L 768.2 
30' 4049.3 L286.5 30' 4850.5 1777.4 
40' 4061.8 [293.6 40' 4864.8 1786.7 
50' 4074.4 1300.9 .485 50' 4879.2 1796.0 

1=80° I T E 1=90° 

81° 4893.6 1805.3 

5° C. 
1C 4908.C 1814.7 
20 4922.5 1824.1 5 C. 

T 30 4937.C 1833.6 T 
.30 40' 4951.5 1843.1 .36 

E 50 4966.1 1852.6 
E 

.110 82° 4980.7 1862.2 149 
10' 49954 1871.8 
20' 5010.C 1881.5 
30' 5024.8 1891.2 
40' 5039.5 1900.9 
50' 5054.3 1910.7 

0
 

0
 

83° 5069.2 1920.5 10 C. 
T 10' 5084.C 1930.4 

.61 
20' 5099.G 1940.3 
30' 5113.9 1950 3 .72 

E 40' 5128.9 1960.2 E 
.220 50' 5143.9 1970.3 .299 

84° 5159.0 1980.4 
10' 5174.1 1990.5 
20' 5189.3 2000.6 
30' 5204.4 2010.8 
40' 5219.7 2021.1 

15° C. 50' 5234.9 2031.4 15-C. 
T 

85° 5250.3 2041.7 T 
.91 10' 5265.6 2052.1 1.09 

E 20' 5281.0 2062,5 E 
.332 30' 

40' 
5296.4 
5311.9 

2073,0 
2083.5 450 

50' 5327.4 2094.1 

86° 5343.0 2104.7 
10' 5358.6 2115.3 
20' 5374.2 2126.0 

20° C. 30' 
40' 

5389.9 
5405.6 

2136.7 
2147.5 20° C. 

50' 5421.4 2158 4 T 
1.22 1 45 

87° 5437.2 2169 2 
10' 5453.1 2180.2 

.445 20' 5469.0 2191.1 .603 
30' 5484.9 2202.2 

5500.9 
5517,0 

2213.2 
2224.3 50' 

88° 5533.1 2235.5 

25' C. 
10' 5549.2 2246.7 

25- C. 20' 5565.4 2258.0 
T 30' 5581.6 2269.3 T 

1.53 40' 5597.8 2280.6 1.83 
E 

50' 5614.2 2292.0 
E 

.558 89° 5630.5 2303.5 .756 
10' 5646.9 2315.0 
20' 5663.4 2326.6 
30' 5679.9 2338.2 
40' 5696.4 2349.8 
50' 5713.0 2361.5 

30° C. 90° 5729.7 2373.3 30' C. 
T 10' 5746.3 2385.1 T 

1.84 20' 5763.1 2397.0 2.20 
30' 5779.9 2408.9 
40' 5796.7 2420.9 E 

.671 50' 5813.6 2432.9 .910 

T = R tan V2T E = R exsec V21 



TABLE V CONTD. TANGENTS AND EXTERNALS TO A 1° CURVE 

I T E 1= 100° 1 T L=no° I T E 1=120° 

91 0 5830.5 2444,9 101° 6950.6 3278.1 111 0 8336.7 4386.1 + 
10' 5847.5 2457,1 10' 6971.3 3294.1 10' 8362.7 4407.6 

20' 5864.6 2469.3 5° C 20' 6992.0 3310.1 5° C 20' 8388.9 4429.2 

30' 5881.7 2481.5 T 30' 7012.7 3326.1 T 30' 8415.1 4450.9 

40' 5898.8 2493.8 40' 7033.6 3342 3 51 40' 8441.5 4472.7 62 

50' 5916.0 2506.1 
E 

50' 7054.5 3358.5 
E 

50' 8468 0 4494.6 
E 

92° 5933.2 2518.5 .200 102° 7075.5 3374.9 268 112° 8494.6 4516.6 .360 

10' 5950.5 2531.0 10' 7096.6 3391.2 10' 8521.3 4538.8 

20' 5967.9 2543.5 20' 7117.8 3407.7 20' 8548.1 4561.1 

30' 5985.3 2556.0 30' 71390 3424.3 30' 8575.0 4583.4 

40' 6002.7 2568.6 40' 7160.3 3440.9 40' 8602.1 4606.0 

50' 6020.2 2581.3 50' 7181.7 3457.6 50' 8629.3 4628.6 

93° 6037.8 2594.0 10UC. 103° 7203.2 3474,4 10° C 113° 8656 6 4651.3 10^ C. 

10' 6055.4 2606.8 10’ 7224.7 3491.3 10' 8684.0 4674.2 T 
20' 6073.1 2619.7 20' 7246.3 3508 2 20' 8711.5 4697.2 

30' 6090.8 2632.6 86 30' 7268.0 3525.2 . 103 30' 8739.2 4720.3 

40' 6108.6 2645.5 E 40 7289.8 3542.4 E 40' 8767.0 4743.6 E 

50' 6126.4 2658.5 
401 

50' 7311.7 3559 6 
.536 

50' 8794.9 4766.9 .721 

940 6144.3 2671.6 104° 7333.6 3576.8 114° 8822.9 4790.4 

10' 6162.2 2684.7 10' 7355.6 3594.2 10' 8851.0 4814.1 

20' 6180.2 2697.9 20' 7377.8 36117 20' 8879.3 4837.8 

30' 6198.3 2711.2 30' 7399.9 3629.2 30' 8907.7 4861.7 

40' 6216.4 2724.5 40' 7422.2 3646 8 40' 8936.3 4885.7 

50' 6234.6 2737.9 15 C. 50' 7444.6 3664.5 
15 C. 50' 8965.0 4909.9 15-C 

95° 6252.8 2751.3 T 105° 7467.0 3682.3 T 115° 8993.8 4934.1 T 

10' 6271.1 2764.8 1.30 10' 7489.6 3700.2 1.56 10' 9022.7 4958.6 1.93 

20' 6289.4 2778.3 20' 7512.2 3718.2 20' 9051.7 4983.1 E 
30' 6307.9 2792.0 30' 7534.9 3736.2 30' 9080.9 5007,8 

40' 6326.3 2805.6 .604 40 7557.7 3754.4 .806 40' 9110.3 5032.6 
50' 6344.8 2819.4 50' 7580.5 3772.6 50' 9139.8 5057.6 

6363.4 2833.2 106° 7603.5 3791.0 116° 9169.4 5082.7 

10' 6382.1 2847.0 10' 7626.6 3809.4 10' 9199.1 5107.9 
20' 6400.8 2861.0 20' 7649.7 3827.9 20' 9229.0 5133.3 
30' 6419.5 2875.0 30' 7672.9 3846.5 30' 9259.0 5158 8 
40' 6438.4 2889.0 40' 7696.3 38652 40' 9289.2 5184.5 
50' 6457.3 2903.1 T 50' 7719.7 3884.0 T 50' 9319.5 5210.3 T 

1.74 2.08 2.52 970 6476 2 2917.3 _ 107° 7743.2 3902.9 117° 9349.9 5236.2 
10' 6495.2 2931.6 10' 7766.8 ,3921.9 10' 9380.5 5262.3 
20' 6514.3 2945.9 .809 20’ 7790.5 3940.9 1.08 20' 9411.3 5288.6 1.46 
30' 6533.4 2960.3 30' 7814.3 3960.1 30' 9442.2 5315.0 

2974 7h 40' 7838,1 3979 4. 9473 2 5341.5 
50' 6571.9 2989.2 50' 7862.1 3998.7 50' 9504.4 5368.2 

98° 6591.2 3003.8 108° 7886.2 4018.2 118° 9535.7 5395.1 
10' 6610.6 3018.4 nr r- io- 7910.4 4037 8 10' 9567.2 5422.1 i~ 

20' 6630 1 3033.1 20' 7934.6 4057.4 20' 9598.9 5449.2 
30' 6649.6 3047.9 T 30' 7959.C 4077 2 T 30' 9630.7 5476.5 T 
40' 6669.2 3062.8 2 18 40' 7983.5 4097,1 2.61 40' 9662.6 5504.0 3 16 
50' 6688.8 3077.7 

E 
50' 8008.0 4117.0 

E 
50' 9694 7 5531.7 

E 
990 6708.6 3092.7 1 02 109° 8032.7 4137,1 1.36 119° 9727.0 5559.4 1.83 

10' 6728.4 3107.7 10’ 8057.4 4157,3 10' 9759.4 5587.4 
20' 6748.2 3122.9 20' 8082.3 4177.5 20' 9792.0 5615.5 
30' 6768.1 3138.1 30' 8107.3 4197.9 30' 9824.8 5643.8 
40' 6788.1 3153 3 40' 8132.3 4218.4 40' 9857.7 5672.3 
50' 6808.2 3168.7 50' 8157.5 4239.0 50' 9890.8 57009 

100° 6828.3 3184.1 30° C 110° 8182.8 4259.7 30 C. 120° 9924.0 5729.7 30 C. 

10' 6848.5 3199.6 T 10' 8208.2 4280.5 T 10' 9957.5 5758.6 T 
20' 6868.8 3215.1 2.62 20' 8233.7 4301.4 20' 9991.0 5787.7 
30 6889.2 3230.8 30' 8259.3 4322.4 30' 10025.0 5817.0 
40 6909.6 3246.5 £ 40' 8285.0 4343.6 E 40' 10059.0 5846.5 E 

50 6930.1 3262.3 1.22 50' 8310.8 4364.8 1.63 50' 10093.0 5876.1 2.20 

T = R tan V2I E = R exsec Vz I 
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USEFUL RELATIONS 

Lineal feet X.00019 = miles 
Lineal yards X .0006 = miles 
Square inches X -007 = square feet 
Square feet X.lll = square yards 
Square yards X.0002067 = acres 
Acres X4840 = square yards 
Cubic inches X.00058 = cubic feet 
Cubic feet X.03704 = cubic yards 
Links X .22 = yards 
Links X .66 = feet 
Feet X1-5 = links 
360° = 21600’ = 1296000" 

Radius = arc of 57.2957790° 

Arc of 1° (radius = 1) = .017453292 

Arc of 1' (radius = 1) = .000290888 

Arc of 1" (radius = 1) = .000004848 

Curvature of Earth’s surface = about 0.7 feet in 1 mile 

Curvature in feet = 0.667 (Dist. in miles)1 

Difference between arc and chord length, 0.05 feet in 11% 

miles 

Probable error of a single observation = 0.6754 

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 center of 0.61 feet. 

4. Temperature difference of 15° 

5. Difference of pull of 15 lbs. 

SQUARE MEASURE 

144 sq. inches = 1 sq. ft. 

9 sq. ft. 1 sq. yard 

3014 sq. yds. = 1 sq. rd. 

40 sq. rds. = 1 rood. 

4 roods = 1 acre 

640 acres = 1 sq. mile. 

SURVEYORS’ MEASURE 

7.92 inches = 1 link. 

25 links = 1 red. 

4 rds. = 1 chain. 
10 sq. chains or 160 sq. rods = 1 acre. 

640 acres = 1 sq. mile. 

36 sq. miles (6 miles sq.) = 1 township. 



TABLE VI. INCHES TO DECIMALS OF A FOOT 

In. 0 1 2 3 4 5 6 7 8 9 10 n In. 

o .0833 .1667 .2500 .3333 .4167 .5000 .5833 .6667 .7500 .8333 .9167 0 

1-32 .0026 .0859 .1693 .2526 .3359, .4193 .5026 .5859 .6693 .7526 .8359 9193 1-32 

1-16 .0052 .0885 .1719 .2552 .3385 .4219 .5052 .5885 .6719 .7552 .8385 .9219 1-16 

3-32 .0078 .0911 .2578 .3411 .4245 .5078 .5911 .6745 .7578 .8411 .9245 3-32 

1 8 .0104 .0938 .1771 .2604 .3438 .4271 .5104 . 5938 .6771 .7604 .8438 .9271 1-8 

5-32 .0130 .0964 .1797 .2630 .MW1.4297 .51:10 .5964 .6797 .7630 .8464 .9297 5-32 

3-16 .0156 .0990 .1823 .2656 .3490 ,4323 .5156 .59901.6823 .7656 .8490 .9323 3-16 

7-33 .0183 .1016 .1849 .2682 .3516 .4349 .5182 .6016 .6849 .7682 .8516 .9349 7-32 

1_4 .0208 .1042 .1875 .2708 ,3542 .4375 .5208 .6042 .3875 .7708 .8542 .9375 1^1 

9-32 .0234 .1068 .1901 2734 .3568 .4401 .5234 .6068 .6901 .7734 .8568 .9401 9-32 

5-16 .0260 .1094 .1927 .2760 .3594 .4427 .5260 .6094 .6927 .7760 .8594 .9427 6-16 

11-32 .0286 .1120 .1953 .2786 .3620 .4453 . 5236 .6120 .6953 .7786 .8620 .9453 11-32 

3-8 .0313 .1146 .1979 .2813 .3646 .4479 .5313 .6146 .6979 .7813 .8646 .9479 3-8 

13-32 .0339 1178 .2005 .2839 .3672 ,4505 .5339 .6172 .7005 .7839 .8672 .9505 13-32 

7 16 ,0365 .1108 .2031 .2865 .3698 .4531 .5365 .6198 .7031 .7865 .8698 .9531 7-16 

15-32 .0391 .1224 .2057 .2891 .3724 .4557 .5391 .6224 .7057 .7891 .8724 .9557 15-32 

1-2 .0417 .1250 .ms .2917 .3750 .4583 .5417 .6250 .7083 .7917 .8750 .9583 1-2 

17-32 .0443 .1276 .2109 .2943 .3776 .4609 5443 .6276 .7109 .7943 .8776 .9609 17-32 

9-16 .0469 .1302 . 2135 .2969 .3802 Lt4635- 75469 .6302 .7135 .7969 .8802 .9635 9-16 

19-32 .0495 .1328 l_2461 .2995 .3828 .4001 5495 .6328 .7161 .7995 .8828 .9661 19-32 

5-8 .0521 .1354 .2188 .3021 .3854 .4688 .5521 .6354 .711* .8021 .8854 .9688 5-8 

21-32 .054? .1380 ,2214 .3047 .3880 .4714 .5547 .6380 .7214 .8047 .8880 .9714 21-32 

11-16 .0573 .1406 .2*240 .3073 .3906 4740 .5573 .6406 .7240 .8073 .8906 .9740 11-16 

23-32 .0599 .1432 .2266 .3099 .3932 .4766,.5599 .6432 .7266 .8099 .8932 .9766 23-32 

3-4 .0625 1458 .2292 .3125 .3958 .4792 .56251.6458 .7292 .8125 .8958 .9792 3-4 
25-32 .0651 .1484 .2318 .3151 3984 .4818 .5651 .6484 .7318i .8151 .8984 .9818 25-32 

13-16 .0677 .1510 2344 3177 .4010 .4844 .5677 .6510 .7344 .8177 .9010 .9844 13-16 

27-32 .0703 1536 .2370 .3203 .4036 .4870 .5703 .6536 .7370 .8203 .9036 .9870 27-32 

7-8 .0729 .1563 .2396 .3229 .4063 .4896 .5729 .6563 .7396 .8229 .9063 .9896 7-8 

29-32 .0755 .1589 .2422 .3255 .4089 .4922 .5755 .6589 .7422 .8255 .9089 .9922 29-32 

15-16 .0781 .1615 .2448 .3281 .4115 .4948 .5781 .6615 .7448 .8281 .9115 .9948 15-16 

31-32 .0807 .1641 .2474 .3307 .4141 .4974 .5807 .6641 .7474 .8307 .9141 .9974 31-32 

0 i 2 3 4 5 6 7 8 9 10 11 

TABLE VII. MINUTES IN DECIMALS OF A DEGREE 

0' 30" .00833 10' 30" .17500 20' 30" .34167 30' 30" .50833 40' 30" 67500 50' 30" .84167 

1 00 .01667 11 00 .18333 21 00 .35000 31 00 .51667 41 00 68333 51 00 .85000 

30 .02500 30 .19167 30 .35833 30 .52500 30 .69167 30 .85833 

2 00 .03333 12 00 .20000 22 00 .36667 32 00 .53333 42 00 .70000 52 00 .86667 

30 .04167 30 .20833 30 .37500 30 .54167 30 .70833 30 .87500 

3 00 .05000 13 00 .21667 23 00 .38333 33 00 .55000 43 00 .71667 53 00 .88333 

30 .05833 30 .22500 30 .39167 30 .55833 30 .72500 30 .89167 

4 00 .06667 14 00 23333 24 00 .40000 34 00 .56667 44 00 .73333 54 00 .90000 

30 .07500 30 .24167 30 .40833 30 .57500 30 .74167 30 .90833 

5 00 .08333 15 00 .25000 25 0(1 .41667 35 00 .58333 45 00 .75000 55 00 91667 

30 .09167 30 25833 30 .42500 30 .59167 30 .75833 30 .92500 

6 00 .10000 16 00 .26667 26 00 .43333 36 00 .60000 46 00 .76667 56 00 .93333 

30 .10833 30 .27500 30 .44167 30 .60833 30 .77500 30 94167 

7 00 .11667 17 00 28333 27 00 .45000 37 00 .61667 47 00 .78333 57 00 .95000 
30 .12500 30 .29167 30 .45833 30 .62500 30 .79167 30 .95833 

8 00 .13333 18 00 .30000 28 00 .46667 38 00 .63333 48 00 .80000 58 00 .96667 
30 .14167 30 .30833 30 .47500 30 .64167 30 .80833 30 .97500 

9 00 .15000 19 00 .31667 29 00 .48333 39 00 .65000 49 00 .81667 59 00 .98333 
30 .15833 30 .32500 30 .49167 30 .65833 30 .82500 30 .99167 

10 00 .16667 20 00 .33333 30 00 .500000 40 00 .66667 50 00 .83333 60 00 1.00000 



TABI.E VIII. MIDDLE ORDINATES OF RAILS 

Length of Rail (feet) 

c 
o t 

R 
Feet 

30 
Inch 

28 
Inch 

26 
Inch 

24 
Inch 

22 
Inch 

20 
Inch 

c 
o 

R 
Feet 

30 
Inch 

28 
Inch 

26 
Inch 

24 
Inch 

22 
Inch 

20 
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 4783 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 .65 .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 1.67 
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 2.70 228 1.87 
4-0 1433 .94 .82 .71 .60 .50 .42 19 302.9 4.45 3.89 3.36 286 2.41 1.98 
4-20 1323 1.02 .89 .77 .65 .55 .45 20 287.9 4.70 4.09 3 65 3.00 2.64 2.09 

4-40 1228 1.10 96 .83 .70 .59 .48 22 262.0 5.16 4 44 3.84 3.30 2.80 229 
5 1146 1.18 1 03 .89 .75 .63 .52 24 240.5 5 64 4.92 4 20 3 69 3.04 2.60 
6 955.3 1 41 1.23 1.06 .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 IX. SHORT RADIUS CURVES 

Radian 

Feet 

Chord 

Feet 

Central 

Angle 

Deflection 

Angle 
Deflection 
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 5.7 

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 

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



TABLE X. RODS IN FEET, 10THS AND 100TIIS OF FEET 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Feet 

16. 
33. 
49 
66 
82. 
99 

115 
132 
148 
165 
181. 
198. 
214. 
231 
247 
264 
280 
297 
313 
330 

50 
00 
50 
00 
50 
00 
50 
00 
50 
.00 
50 
00 
50 

.00 

.50 

.00 
50 
.00 
50 
.00 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

Feet 

346.50 
363.00 
379.50 
396.00 
412.50 
429.00 
445.50 
462.00 
478.50 
495.00 
511.50 
528.00 
544.50 
561.00 
577.50 
594.00 
610.50 
627.00 
643.50 
660.00 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

Feet 

676.50 
693.00 
700.50 
726.00 
742.50 
759.00 
775.50 
792.00 
808.50 
825.00 
841.50 
858.00 
874.50 
891.00 
907.50 
924.00 
940.50 
957.00 
973.50 
990.00 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

Feet 

1006 
1023 
1039 
1056 
1072 
1089 
1105 
1122. 

1138 
1155 
1171 
1188. 
1204 
1221 
1237 
1254 
1270 
1287 
1303 
1320 

50 
00 
50 
00 
50 
.00 
.50 
00 
50 
00 
50 
00 
,50 
.00 
.50 
00 
.50 
.00 
50 
.00 

« 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

Feet 

1336.50 
1353.00 
1369.50 
1386.00 
1402.50 
1419.00 
1435.50 
1452.00 
1468.50 
1485.00 
1501.50 
1518.00 
1534.50 
1551.00 
1567.50 
1584.00 
1600.50 
1617.00 
1633.50 
1650.00 

TABLE XI. LINKS IN FEET, 10THS AND lOOTHS OF FEET 

C/7 03 07 ID 07 JS 
c Feet C Feet C Feet C Feet c Feet c Feet 

J i-4 

i 0.66 18 11.88 35 23.10 52 34.32 69 45.54 86 56.76 
2 1.32 19 12.54 36 23.76 53 34.98 70 46.20 87 57.42 
3 1.98 20 13.20 37 24.42 54 35.64 71 46.86 88 58.08 
4 2.64 21 13.86 38 25.08 55 36.30 72 47.52 89 58.74 
5 3.30 22 14.52 39 25.74 56 36.96 73 48.18 90 59.40 
6 3.96 23 15.18 40 26.40 57 37.62 74 48.84 91 60.06 
7 4.62 24 15.84 41 27.06 58 38.28 75 49.50 92 60.72 
8 5.28 25 16.50 42 27.72 59 38.94 76 50.16 93 61.38 
9 5.94 26 17.16 43 28.38 60 39.60 77 50.82 94 62.04 

10 6.60 27 17.82 44 29.04 61 40.26 78 51.48 95 62.70 
11 7.26 28 18.48 45 29.70 62 40.92 79 52.14 96 63.36 
12 7.92 29 19.14 46 30.36 63 41.58 80 52.80 97 64.02 
13 8.58 30 19.80 47 31.02 64 42.24 81 53.46 98 64.68 
14 9.24 31 20.46 48 31.68 65 42.90 82 54.12 99 65.34 
15 9.90 32 21.12 49 32.34 66 43.56 83 54.78 100 66.00 
16 10.56 33 21.78 50 33.00 67 44.22 84 55.44 101 66.66 
17 11.22 34 22.44 51 33.66 68 44.88 85 56.10 102 67.32 



HSOFFCET 

ll 90 lm 
91 1501.51 
9211518.01 

19.3 1531 50 

98 1617.00 
99 1633.51 

1001 1650.00 

as OF FEET 

—r 
Feel 

L 

I 

£ 

45.54 1 8t': 
46.20 1 81 i 
46.86 8! : 
47.52 89 ' 
48.18 90 ; 
48.84 91 
49.50 92 < 
50.16 93' 
50.82 94 
51.48 9S 

'■ 52.14 99 
52.80 91 

i 53.46 98 
54.12 9) 

101 

55.44 101 

jl5610_ ® 

Sokkia Surveying Systems, 
Instruments, Equipment and Supplies 

•Total Stations 

•Electronic Field Book 

•Mapping Software 

•EDM Systems 

•Theodolites 

•Levels 

•Transits 

•Tripods 

•Rods 

•Hand Levels 

•Tapes 

•Planimeters 

•Accessories 

The paper in this book is a fine quality thick 50% rag ledger 
specially treated during the making to give "High Wet 
Strength." It retains is strength and writing surfaces when dried 
after having been subjected to extreme weather conditions. 



FIELD BOOKS SOKKIA" 

Rain-resistant fine quality ledger paper, bound in high- 
visibility durable yellow imitation leather. Printed in 
waterproof ink. 

Stock No. 8152-00 Transit Field Book. Size 47= x 7’/< 

inches. 
Stock No. 8152-05 Economy Field Book. Spiral bound, 

Paperback. Size 4'k x 7V< inches. 
Stock No. 8152-10 Economy Field Book. Same as above 

except saddle stitched (stapled). 
Left page blue horizontal lines; red vertical lines. 
Right page 4 horizontal and 8 vertical blue lines; red 

vertical center line. 

Stock No. 8152-20 Mining Transit Book. Size 4’/s x 7'/< 
inches. 

Left page blue horizontal lines; red vertical center line. 
Right page 8x8 blue lines; red vertical lines. 

Stock No. 8152-30 Engineers Field Book. Size 47= x 7'A 
inches. 

Left page blue horizontal'lines; red vertical lines. 
Right page 10 x 10 blue lines; red vertical center line. Inch 

lines heavy. 

Stock No. 8152-50 Level Book Size 4 x 6'h inches. 
Stock No. 8152-55 Level Book Size 4'/2 x 7'A inches. 
Both pages blue horizontal lines; red vertical lines. 6 

vertical columns. 

Stock No. 8152-60 Field Book. Size 4'h x 7'/* inches. 
Left page blue horizontal lines; red vertical lines. 
Right page 4x4 blue lines; red vertical center line. 

Stock No. 8152-75 Cross Section Book. Size 6'fc x 8'/z 
inches. 

Both pages 10 x 10 blue lines; inch lines slightly heavier. 

Stock No. 8152-80 Duplicating Transit Book. Size 4'h x 

7’A inches. 
Left page blue horizontal lines; red vertical lines. 
Right page 4 horizontal and 8 vertical blue lines; red 

vertical center line. Pages numbered and 
perforated. Carbon paper. 



CURVE FORMULAE 
D = Degree of Curve 

1° = 1-Degree of Curve 

2° = 2-Degree of Curve 

P.C. = Point of Curve 

P.T. = Point of Tangent 

P.I. = Point of Intersection 

I = Intersection of Angle 

L 
between Two Tangents 

= Length of Curve, 
from P.C. to P.T. f 

T =Tangent Distance 

E = External Distance 

R = Radius 

L.C. = Length of Chord 

M = Length of Middle Ordin 

c = Length of Sub-Chord 

d = Angle of Sub-Chord 

L.C. 
R = 

L.C. 

2 

2 sin £ I 
T = R tan £ I = 

I 

L.C. 

2 cos £ I 

= R sin D 1° = R = 5730, D 2° = 
5730 

2 ’ 
D = 

5730 

R 

M = R (1 — cos 

E + R I 

R 

I), = R — R cos i 

R - M I 

R 

c = 2 R sin £ d, d = 

L.C. = 2 R sin £ I, E = R (sec £ I - 1), = R sec _ — R 

Minutes in Decimals of a Degree 

1' -0167 11' ■1833 21' •3500 31' •5167 41' •6833 51' ■8500 
2 ■0333 12 ■2000 22 ■3667 32 •5333 42 •7000 52 ■8667 
3 •0500 13 •2167 23 •3833 33 •5500 43 •7167 53 •8833 
4 •0667 14 •2333 24 ■4000 34 ' -5667 44 •7333 54 •9000 
5 ■0833 15 ■2500 25 ■4167 35 ■5833 45 •7500 55 •9167 
6 • 1000 16 •2667 26 •4333 36 ■6000 46 •7667 56 •9333 
7 1167 17 -2833 27 •4500 37 ■6167 47 ■7833 57 •9500 
8 •1333 18 ■3000 28 •4667 38 •6333 48 ■8000 58 •9667 
9 •1500 19 ■3167 29 ■4833 39 •6500 49 •8167 59 •9833 

10 •1667 20 •3333 30 •5000 40 •6667 50 •8333 60 1-0000 

Inches in Decimals of a Foot 

A 
•0052 

A 
•0078 

4 
•0104 

A 
•0156 

i 
•0208 

A 
•0260 

i 
•0313 

■ i 
•0417 

t 
•0521 

i 
•0625 

i 
•0729 

1 
•0833 

2 
■1667 

3 
•2500 

4 
■3333 

5 
•4167 

6 
•5000 

7 
•5833 

8 
•6667 

9 
■7500 

10 
•8333 

11 
•9167 



H 

SOKKIA" 
^ - • 
4 

MADE IN U.S.A. 


