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Table showing the dijfer;;nce of latitude an,d departttre in 
r;un'ni1!1[ 80 f:hains at.iny coursej"rom 1 to 60minutfis. 

ll(INUTES. LKS. MINUTES. LKB. LKS. 

1............ 2¼ 
2 ............ 4¼ 
3 ............ 7 

21. .......... 49 41. .....•.... 95¼ 
22 ........... 51¼ 42 ........... 98 
23 ........... 53¼ 43 ........... 100½ 

4 . ........•.. 9¼ 
5 ............ 11¼ 
6 ........... 14 
7 ............ 16¼ 
8 ............ 18¼ 
9 .......•.... 21 

10 ........... 23¼ 
11. ........... 25¼ 
12 ............ 28 
13 ............ 30¼ 
14 ............ 32¼ 
15 ............ 35 

24 ........... 56 44 ........... 102! 
25 ........... 58¼ 45 ..... . ..... 105 
26 ........... 60¼ 46 ........... 107¼ 
27. . . . . . . . . . . 63 4 7 ........... 109¼ 
28 ........... 65½ 48 ........... 112 
29 ........... 67¼ 49 ........... {14¼ 
30 ........... 70 50 ........... 1161 
31. .......... 72¼ 51. .......... 119 
32 ........... 74¼ 52 ........... 121¼ 
33 ........... 77 53 ........... 123¼ 
34 ........... 79¼ 54 ........... 126 
35 ........... 81¼ 55 ........... 128¼ 

16 ............ 37¼ 
17 ............ 39¼ 
18 ............ 42 
19 ........... M 
20 .......... .■: \ l 

36 ........... 84 56 ........... 130½ 
37 ........... 86½ 57 ........... 133 
38·,-······:·· Sm 58 ........... 135½ 
~·OF-1:L AP.·········131J 
40 ........... 3 '"o ........... 140 

=====================-- -

In tl1e following table the first column shows' the angle, the second the 
number of links to be add~d- tn a chain ~n the slojes. to make one 
clzain, horizontal mea-sure.me.nt. 

COR. COR. COR. 

ANGLE IN ANGLE IN ANGLE IN ANGLE IN 

LINKS LINKS LINKS 

---------------------
4 0.24 11 1.88 
5 0.38 12 2.24 
6 0.55 13 2.63 
7 0.76 14 3.06 
8 0.98 15 3.53 
9 1.24 16 4.02 

10 1.1>5 17 4.ti6 

c,....~ker J·t~ 
~~ iTlttOU \t~ •. 
~ -~~ 

LEVEL BOOK 

') I 

V 
\p\9 . 

No. 40Q~ 

I,._/\ 
\ 

f 

MANUFACTURED BY 

SAN FRANCISCO 
and 

SACRAMENTO 

;

17 

... I' 
{, ,q 



7 



, 

L 

-I 



- - I 

' 

f 

I 
r 
") 

L 

7 : I 
-./ 

~ 

8£""'-

1: 

I 

I 
I 

L J l 
G) 

t 
J 

}~ t ~ 

i r 
/ ~I 

I 



1,,._ d._L. ~1 /3 ~ 

,.A..,i::, 

V .2. "' J- .:.. , ,1:rr ;:.,/7 . !'/ 
4. 

(' -I- -c: M-Ji 6.,,._,~ &wG.. ;:;.;.1.:_ 'L I/. 2. J', 0- I 9,b-1--';-,:,.. 'l • c e-,:!..o1,'- I . 

'I-j'"t) ... I,, v £71./ ~41 2. , • 7 t/ I (r 
6.-.L- :11.t.f.~'"'t,.. 

./ f ,.,,, 
\ 

21-3 , •- J/' .l ;L. D 2..'f f ~-. 3 

) j,, 1·' 0 ,P '> /~I 

f J J~ ]. '2., :t11 v:i. o t./ .2.. 2. ef": ~ . /~ •"'3 /I . 7'1 
\..., :io ~. , .,_ t, 

"( ,'JI ;!.. / ✓ • v;__o 1'. t/-7 0 ./ Io. S' -
;.:' 

,/_ ~ L ~ .. , • 
~ ' ... ,7 I f 6. fJ 2/ J . ' . 

0 . 71 e, . r t · -
:::: 0 -:l J 

6 , W 2 

9: I.fl 'VL.i.f C 1.. ~ 1 ~ 1-' 1. zr 6 ,'7...- ~1'3 , .::;_ - &)\.1' ...... ~<.-
,, 

2.(, I . ;:..,,7,iJ· ~ . 3 I 'f . 
<,: 

t .._r---ri \ /. z. I {.19 0 .1/- T:,.> 
\\'\) 

LY. ).. .,_ VA, C 7.J 'J.. I ;,i. I " .1./-J- "' .Cf ~t7'1.-f, 

/. -;. ✓ j./"1.1'1J 
I- I'() J.(.. 1. I 4. ";...f1 ,70 7 .J 2 Z--11 ,J· 7 l I .t,, 2...• 

::tt:t, - ~ 
... 

; o. c-7 1. 1/ 7 
f -f-("-D L/.'' l.:i. 11-;...;~.o/J- 7 .7 1cl J @:li ·1 i. ii 7 

' )o .~-i.t.,. 

JD 1....7 ~ .. I• V 'i--/tf: .;LD 7 .1 

t (. 1.-.. 2., W)-.ti· "~ I 
... 

J. .LI J. 1 ~ 1/:1..·1 y ,J- 7 -1 Pos,1:0 ... +x 



ot1 -r~ Ji ~,, / 1~~ fr 
-1 

/IJ, lf.f t ' It,_,._,( 22Ll,jJ 

✓ 
/ '2 

..,. 
(; ~ 

l-1 r, . z~ b,P-, ,.._ C) )..31.,2.(, /~.o 'Z 2.~ "3 I Z II/. f-)L..3 ~ '?:if ,-t-1 

v' ... - f/ 7 LJ () .I 
1-j (' _/-3.lj :z.. t. fl .. j g~ 1. 0 1..2.k.1(,, ✓ 

'-
2--/t/-'!rr 

/ J,6 .2.z...2.,7 V ,-,_ I f 't 6. f I 
., 

t/. :i ,, 
~ I II .1 f ~ _1,3 .s- 2. '1.- :Z I ~ x 0 . (,.. 

f /3 . '3 ~'Z..3.o ✓ ~I . ~ ~ & .J 

1:....:1 :i.. 2..1,L} j, .,, / 7 ~ .o 1 I J, 

n--~' 
/2.f J..1,...~ .4- \I 

;,. I 7. & . j-. :? ✓ ,j.., I ~ ., [. '£ 
a 

i' &- J. 

f. 3.d ~ ;,z _t, , [. .7 ✓ ::l. I 'l' .3 -3~ 
' I~ ;z-. I• e,: 

' I/- • C,(/'J ' , . - ti. [ 
.::J T,p!_ • 

t \ I 1.. .'1 2. ~ -.i. ;2. I <i,3 °'l .j-: () 2 1'}J,,, 2. 11 ., 

/(1. 'i"l v /2 , /1/-

l z.. y ,/ .2. I" C/. 0-0 ,q ,;l:i-r, 7,.A/- ;i_ I > 

/0 +i,"' z. t. /o.~7 v I / . J-..,,,, 
;t_, :Z..-0 f'O 

-n / z . ;, I/ , ,, . ✓ -2-tq ,lo? 't ,tj 7'.12-" :;2..'l..if tc 
2 

~ 2. 
,1..).. / , [/0 I J I 

I I '#- :, V 1)_0.~ 
~ ti-. 9 ;Ji.. ,..j.:, 

1' :z. 2. J- t.,( 2-

.l.,.J.2/ 2-1./ 'l. . J 
... 

2.3 o.Jl/ :i,_j..{;, 1 v ;i..-:i..o. i .r.q J..tf 0, l $ ,, :..J.. :;...lj 
~"/,,J.~....,. ,_ 

±.....fr> , \.,;~ 

. " '1 .J. 7- 2- 7. ✓ ~ s. df ~ J:Z.+uri ~ er I ✓ l, .'1..0 lo. 0 

rn 13 ' 
q ✓ 'l. 'l ], to .'1 



/3--1-tr<'! 

+Jo 

+ /3.b /\i . . U, .F;, 

Nl_, c/: CL¥-¾_ ,_t',8 ¼, 

"r 9' (-LU\.,. 

:i ..!fS.!.Z_ I I . 

7. 

/1..,C 

.'J... 

'I . .3 

'-1/. r-.7 

2'11.-t 

:J..J/ .If 

,,, 
\ ' 

✓ 
.2.33 .l.. 

I V ::2. Lf ~. o-0 

v "J-4 '1-.,1 l 

V' '?f. i-r..( 

. t r i.,')..l) 
'-✓ ~3qL/ 
V ,, 

I ::i..S S.<;, 'f 

✓ ;;i.,s7 .~1t 

I :;£1.11 

, , ✓2.lt,O ilf 

7,J 

2.H .fl~ '8,N\. ~u. 
----" ; ~ -1:;c I 

2.lf'l'. 'l? 

.2 r 7 :z-3 vJ.rr~ ~ 
2 !/. ~ ::i. 3 " ~ _,,, 

~ '1.f , ,J f 
:,z. :,'>,J.-{) 

/ O _63 

··<-3 ' 'l.-0 
7 . 0 J 

-;1...a b , f' 
_!i.'I ✓ 

z_ ':/7 . 3 
1. (. :., 

' . / 2: 

;;.J- 7. 2. 3 K .v-' 
I ~-I I.. 

J 
if (l f / 

V .:..Jf -D t/ 
";r<I ,I.{ 

? . r-~ 

2-.~ 7.J'f v 
/ ,., j'.1,0,<f<i: , 
t.,:, . ,.- -f, _','-~ 

~ J 'f. ( Cf 
f . '2.-0v 

:z. J-7.tJl.f " 
'1 -'16 -

2. rJ· 
I I .1 0 I 



-+ gt/_ (A:' .J. 

. ,., 

,j. . ,, 

7, 

I . 

o. I 

//.'Z. 

\ J I)_ 2 

/1, 

1....l -z. ~L 

'1 7 & .' 

:2 ' 7 . 

V 
.. ':,!...(,,1/,2../ 

le~ lf:1.1-

(1.. 1c &. . 2.. ~ 
V 

;;.z.t, 7,.'--1 

":::i:,t,1..Lf-

' . 0 

..; .i. 

i./. 2,. 

V li . 2$"_ 1/. J 

v 11 I _j-o 

v-:E.7L .If~ 

"- 2. 3 g 

✓~1:i..~~ 

i..1-. I 

'1 . i. 

tj_ .S 

~ .3 



lz 
f ( r 

/ 

'f.1/ 

/,g 

1 .-

'f. 

'-I. I 

'277 .I 

,() 

;. r/ .n 

A .. 
,,_ 

V;;1. l L/. 3 '1. 

v.l. ,t1.<l? 

V,;i_7J ,-3o 

v -;J.J , L/.0 

:i.. 7 r. ) 

'--7 3 I 

2..7o/.£/ 

.1 <£.D,;JI 

J... ~ r I 

d.--L-t. z 

L/ .7 

~ . 7 

ff .9 

,,, . 0 

rl.T '1,"' / 
- ~ /<'_,3..::- · 

C?m..+ .,¼,t,..-,s :..:~1yv.,-,pcr-
3" r/4kJ., /r!:c , _.-l, -✓ e} 
,:,q 
I 



I 1 --. ~lc'J. 

:1l'1.. Ji ii( { £:j ' -2fl.lt #f rf l..3./ ~ I 
1,fo "< J~" _., 

,1.70 .~3' .:t." .,_ &' 7 . ,;. ¥ 1,3 I r;_, .) ~Of ,;, ~ ,a . ,. 
;: !& -,,,- f'....:?.;;, V' 

(} 2 D ;2.§ f. L-f.1 (p • 2.. 

!/,9 :,..(f . 7 . z , ' .3 I ~.I-/ , 
t/.J- ;;_f? ,/ 

{ 
..... J-.f I 6. J_ 

J. 

\ , 



f J '1 

} ,j. t>-'(l 

If ,7 ,,2.J i-j . ,

s-:3.. ~ I .J .9 

z./--'f- .2.ll-f,~ 

'-I.lo ;;.J '-1,(,; 

t..J.(> :J,/t-f.] 

Lf 3 

1.3 

-3. 2. .2 J , . 

IL. ,... 2... { . 

,,..-
j • tr 

..5--: t 
lf -7 

r tf .¥-

• 1/, 1 

';I .7 

:.../ 7 .3 .7 

'r-J 3 .3 ,7 

r. q 3 7 

K' 3 .1 

I. '2.-1 lJ .If 

.J- ,3 

r.·r 7 ./ 

2- t> 2 ,?--1 
u. f) 

2...1'1 , ,.t/ 
-SI 

,. I 

/ '0- .,.J. J:, 

~ i 7. ?. > ,-{_[ 

:2"--r; 
2. 

J , 
I , 

' L 



/¼ . I 5 --:-t i,, tj, e_ ._,,I 
4,,+{ 

d C) 

~ ~ ~ f ') ':1.- f 

7 71/ 0 l/D j _7 ---3 '-1:l v-< ~ ,99 ~ .7' [ tJ /0 ' ·-· 
~ L 7 r-v' .zw:i.. •l " ~ 

Z.1 . It ·, t, 

<../- 04,o.£: 6'.3 .'.2.1 . I VJ '.2 I! , L/ C. .7 
:t'LJ,7J 11z.:,!. 7 

1,1 , --i..1 

~ 7 /f 7 - ,;:r'S1,l3 

~ --3.'l \, ';2 ., ~ .1 -n ,/ "f- ;i :l I .12...16 7 . 

v.,"1.,/ , (~ 
,. 'I'' V ,.7 3 ~- c;. (,.8/(',,~{J. 

:J./!' '3-,,, ,0 l . 9 ;o . r t': I 

;l ?- '/, 
- ']..1/...!,!. r./~ 0. 

o .9 A:2 r; I :t ✓.: 3 
' 3 

c;, q 9. I • ~ 3 'I L 

( 2 .T 
'2 ~lf.n 

t J 0 ~ ]'}_fj j I . 
;, 

2.J-L I • 
/. V 

:i:3t,'3 0 .7 .tJ j LI . '3I ' ,,; q- I I V ·o_~ /. 

v~..,. i &, ~ 
, 

~ 6 C, .Lf :l 3 7 . ..l 3 i /o . lt: , ) 73 I ,. !,<, ¥ j 'i,_"/1 ✓ 
2.J-J: "';I 

../. I'- er. t) ,:_I "l I v~., - -:z & .3 :i.3f,'~ ::i. 3 7,f J -
?-~ 

! ✓' 1(~/,,? 

(,, . I' .,-"'Jfc,~ 
It. 79"' 

7. , \ 
G ./ 1- ti 1. o/ (:- 'L <I-~ <I J.- J,TJ: I I ,J.· , (l jlJ. 7'l 

(0 .7'-1 ;1.. 2.'f" 

I 1 \' ·~ < ~ ~~ J. (l '2.t/ ,,~,lo ✓..2. 32 , 'f j-. { ,f!J'J ,l () -:;_ I./ 'z I , "' 

:,t- el ·q . 91' 
7' 1.11. 't 

t 7-') -;z.. -.l • 'j_ ,~ .j/ .7 

(c,_J .,.. I . .70 J- ,0 oi;-

1 1 11 
,-u ~ 

't 
..., .., j----, ~ 

I ~ 
-f /; (' 

/ If . . l.i - ) b . t-

J _l, .... 
(o ./ t C -.!. . {) j 

3 . "2. . -f' 0 ..,✓ ,1 
• 



/ l/ f J'-n 

/j -I-

I- ' 

7 

I ~ 

I I + J' r 

/ .7 

J .t.f 

1.3 

11.l 

j.o 
(e,.;/ 

a.c; 
J~ "l, 

Cc ;J.. j / . '} "' I t.f. z.. 

1 3Jn 

~4n i,. j,, 

/ I I J.I 

lo . I-/: 

f . l 

cl 

.2.Tl .I rv-' 

;1f C • I l .2 

,J1. ~ Iv 

2-,l ,'-J.7 

7 'I 

• I 

~t/CJ,1)9 
·h ~ rl 3,f 

I 

~;,1 .{;,r 
Iv; l~ (' .i7 

v :1. ·r~ . I 3 

v ... 

V:i__tlf,,'1 
I 

-,(, / 

,..-
c) ,7 
_j ,,.. ,7 

l-{ , j ,..-

1/, 5 

tf .7 

1 y· :l L/ .!/' . 0 

'.2. I ✓ '2.~ ) '>--:{', 

J \ 1.(.,7 _ ~ 'J-..j-

;r.,J'2.-,J"J 
0 . t./ 

;;..J-2.01 JG 

✓. 

1 

J /J; I 



I ;rL,"'l 1 ~ 1',1 r tl" ·~ 
C -

ff, i 'L ,d o..,J 
;z._ 7J. :,_ l/✓ 

v;.l,i,rr-7 j--_b 
:2- f/,,2.-l( 

.2. f'l.ljt 7-? 2-Jt/ , 5 :;. ' f;J ..1. 

~t q. " ~ 
,- r,, .. r7 ~ I I 

../.-( () {o . ;;_ 'JJ[( j q 7/ Z-

+ 1 "· 2- /)//, '. C'-'. 1 ~ fh 6.";1- ) l~. l Vz 7 tJ,1--0 (o .3 :2 ' • V 

;Jc ....... l r.z.. :17,. I V~70,. 6 ~ &, ./ 0-i<wi,11 f , ....... 2-

7 
tf.J ;;_7 1.1 ✓:l. 7 I,/,, <ii ~ .D ~~ I t. 

7, rz -
'.l.. I ~r ,5.J :2.7 , v~l?- ,b~ j~f :22.uJ :I . z;... 

,- ~.r2- ;2 7 l/,' (i 
-f .2... I ::i..7 V;2.73 , 6,ft !J '(p :2.-74-0-. ,J 

lv '- 7 '{, "~ 
~ ,,. ' .1/ 0 

.1 7 1,(, 
/g ~ b ..J . l,. .J f[_J l... , 

\ . ff' , V ~7J, :G. ~ 
- ,,. .:;-.fl:, 

r -~() ~ j ,j ;z. f.7 J:U? 
- . L/ r.,rl-

II' -:i. 7 l". b <i -l,j _!) ,Lj ~ J - <-,.,,, , 
I V, . 9(. 

'> r J 1.. l 7. I:,~ j- ,3 

-i-S't,. D ...f'l' , r-: z. v~17,~() 3-.2. 

ij. I Iv -;.7 ~-vi- - ~ ~ 3 j ' ~ 
I -e . I --,-LJ-o J. 1._f/,tf- ~ '2.7 i .]t/ .j .!J 

+ '? . } V ?- 7 '{, ,_ t.f _j -.0--
\ 

i/2-7 '/.7 '-I--'} . J...iS:-4· Si 7 



.I 
//1 < _,A ::t !..J. 1-() v'3 1)/ , a 11 

f ~(]) 

fJ (3,( Jt~ 

J'J 9tt t.Vl.~ It 1 t;,Jb✓ ., ~ -< f "· 7 ,3 .st 
.2..~ ,;, ::1--o 

f .,o"...- / 33 f 
.. 1 ' &, :z .. '1 {J7v ,.-.; ...._ I ' 

~ , ' 2-' /Jgl,t' 

~ 'L Z I /1.Jf 6 .'/ 
~ ,,.<f. . 

~f 7 .. tt; /7- , 3/L" :,__ fl, 7- !/ - . '/.I 9' IJ.3tt" 
'V 

.2 f 'l .3 ·:2. f / .t/ 2. t.,_Cj .,. ,,,.. .,,,,, 1 

;.,J.3Cjv 
P-.91 ,,1. 

I ' , '7 7' 

t 

II 



. J . 
o.hrd..~· l~l. ""' (. ter 1i 

"5 

/Jlc... . ~ 
:J l. ;j ,"2 1 ,-::v..1\ 

tf,J:: A. I ~ ! r.2./... / 
.1 z...9 .'l j-• 

o t m) /Viii &·~,,j~ V '= L t _.J-
'""' ,t ~ 

V £~.t..__, :1 -. ( 
. -1,, 

-f J ·2.. 2-2 , J :z_.. /JJ- 7 '- . 
~ :1 ~ 

I ('rl 2--., .., .7 ,( / J • ,:>-0 7 .7 ~ I J-O ~ 2. . 3' _ .... 
- .!J. 

-Z1.3 _ ;2 i J /: 
t1 J77 ;l. ~ 1 JI 2 / J' j ,2 -,, .,, J 

2.2..f.J -

"'? /J' j 0 

-;;z_.<1.,7 ,_,J7' 12.. .J-e,' 
--' I- " cJ ~ l- 22.J . 7 

.2. 1,1·. (Z.-~ y 
I 

z. / 
;::.,,;c.= IL . 1 fr.,.. 

'I .z ~ 7-_I./ J.-1 V .1; J' ) J- I "2. .J 
,. L j .,. /1 ... , o ~ 

-/ 1 , I/./ ~2-( D v "· i>-0 
//, <l f . 

.11'7J_ 
:£..}'J. ,_ l ! I . 'i 3 

t I /'1 ..,_{,, 2 i. . . J v ) ' .-iJ 
...,,. 

Cl .3 //, 3.3v 

!I.) 7_,) J 

fl,JJ' r• C 3.3 ~"::-f.~ V -:i. I l./f () 'l -~ 
I 1 • 2. 3· 

I + Ol. :?.l/ :z. z F- · !, . I 
L 
J-V '1 . z. 

t (' '-I. I ;r-;.. .- . {: ? l ~ . .3 "os-,--£0 
6 f t'O l/. J.- 'J_ L L/ • I v "l - 0 7 -~ 

il:Q_ J .J ::i. '2 c/ . ii ;; J 6 .~ 
J . I <./ · ~ ,- . JJ (. .7 ,_q 0 :,. 'l. i . r:,, ~ 

(. . 7 7 ,., 
,473 ,. z..:3 ' 'J./- ,._ I l ' I) .j,..._q, 

,6 .'i 't.. ,. ·.1!/ L.(.Ci 

~. 



.,, • ~~. I ; / 
15 

✓ '-I' ~ 
,,J ~ -t w;., 7'/ , 3 97 

•. I J, l i, 
,. ~'2- /J , / I ·1.c 7 <I ,'f ?-1 ( .. 

f.tr,,l(it ..r.. ( - , 4 .. 7 
t L/..J/. l Z, 7 G. ~ l'f~'i JC.0 

:,_ !_,; I 
l' Lu ll. d ~- :z tt/-3"2, T'f, & 1(,,3 

f I 7 
" 73.o 7.1 • v-tl~ "l 7 !I. '.& JO,&:? 

,, 
I rf1. 7J. 0 

2 
t:. 7 0, I )/,{ ' 7 1-

G 
/ n. I 

~ zs, I // ./ ·, ·' 
\ 

' 6. Jj ,J 7'i :;...~ l 1: 7S"..( // ,y 

f 

4, 2 7 . If 7 I ,~2. ?S:3 I I .-i 
[,," 

\ I ., 7-'L 6 ') L3 i lt o ,~ .;3 

n . ., /,,1 f...3, 3 l~- I 1:2.,5 ... l. 
/ 

, 
4 .,.._ 

~ ' ?J ., . 
" 7 (, . I 12 ,-S 

' 7 
'7.!! ; (,~ 

., 7) ,7 j. J(;,_' I J 'J,, It,, --
1,,,1.u. :k J//. C / • .. .,, t'i- 7f .j '.21 

7&..ll. ],,:, 2---
I 

,2. 7'-1. C /' ) J. l k?.A'2--7G 8 JJ .J' 

). 
I 1 

7 o.1.J9,-; {,J n 77 .J_ 1;/ ./ 
? t~ I 

Ji .Oy ,1 71 ,~ n/,J 



{/ 
-t 16 

a ..r -t 
( ,: 

f 7 l. .:3 I J.3._ 4-1.~ i 

::1 
11 ..r 

2 I&. p, 17. tf- J J.J- /;/) I l . I 

~ h- 17, lt Ji/ Ir r (,,/,J).. 72 , 2_ // 7 
{ J' 

1 7 77. C, 1 1,/.7 -: -.,z I J,12t 1 z. u.tl 

ll. 7 11~-rv 
;; 

/ (, J... f/t (ji. JZ ./ I I. i 

77,z./1{7 ' 
f ' 

h ,-1,- ~Jt,J/4/1(; 0: tLf 7/. t,, 10,g 

71,. 9 1,/.5 I '/ 

l. . ?P,J:k 7/ ,2, 
, ... 

LI ' 
I 

- 3 l- t t,/U2.. 7~d ll-C: 
I 

' • :,. 'l. 7 J. ! .µ./, 1 \ ltti..,[~ 7°, 2 9? 
.,L e9., ~-< .. -t 

C, ~ f 
ii 

1Y~ f \ ., ~i 1 1·~ ), . 
•fr-f.~ . 

7t.,f '<. JI(,) J/ I( ,1 ~ ) ./,..; Pt'..!; -). 3 tj-C. 
' ) f-; j(l. t I;/ ,I £-. ~, ~r q £ .7 

( 
Ip n- ,1,,,.. /J,f ~ ,_/1 (. 'C. ' ,I./-

I 

r 17 "Jc lS-..J ,,3..£, ~A ~ti c1 t ., 
) 

?I. . ; J'. 0 /,11.1/ J 'If:; /,J.6 7:/ 
~ 

t, v- :J. 7'-f, I,;.?; ./ ✓-1,f ;J ft/. I J,3. 
i ) 

il!J J.f..7 U.J /' 2--



./ 

J_ . ,, 

-r 

6) id 
~~l 

I 'I 
p 

I 
6 -~ ,, ,r:.., 

,.. 
ll. 

~ ff I 
1/,.J.J,.; I 6_, o ~ ·'/ 

,/ JJ.L '/ 7-, i/ 

I ,tf 

' l 

'(__0,Q 

J 7, I 

7£ .7 

;.(: J 

6 9 

2 7, J. 

21< r 



I' 
/,,-

~ ,,., . 
4, G 7.f'. I 

/ct' 

,Jf4i,,d~ "Ju,, i. t ~1 7...1. tt;.z.. c..5~ .........,, /4..3'- 4','5:Z- n~ 

~ """ 
t J I . u 'l""U 

l'rf 
-+. 

"'- (,Ir.-, .. U...if.. z- 9. 'f.f s, 

f s ¥' 

,- C, J. .0 I-z. LJ (._ .. f.,,7/ 74.S:£ ~I.I.€ ks ,L:1.,o/ 

I 

~ --: / , .v '2 dJJz 7 () \.. : ;. I 7,4 J. 1N.z:z... 

~ 
/I 

, "' ~ ~ '---7 i1 .{__L: -1 ;--4.;t Gt{,/ Z. 

1/.J /'T 

t_..J 7 ~ ., I 7 -l'f :.i.i.. I.,,'" G,t/ 4. /.J.01-

-:,~ 

I - .2 ,, 7.~ ,;.,_O:,, ;~i .,J,.?.,f_t- • i' 
r 

7'- o·' ' 
- ~ n l· I I. .• -I: :;: .... ..-_ 2..u- _,.k.1, -2., 

I 
u '1' 

\ .:: 1-/'' Jt, 5 t (/4- µ.n J,..Ll ,._ / 7 

~· )11aat..t_ Qo 3 
c, 

-' sc .s- ZL IJ I~ 

c_rf 

, ... ".! ti 7t..J.J. .i,_t,,I.-... z 
C '/ 

~ 
on /,JJ;>. ,J,$",1"1-&.7t ~(. , ... "'.J,,;,";~ --~ 

' J t. {.£. 
I n 

I" 

7!.adu-6.. ~ 2-,.. 
~4- t> (./. ..., - ),. ~ 1.:...r 

11.,, v" 
1 ,,,. 4 ,._ {JI f" • J.i tZH - :k 

\.J'I d., - / 7 1,:2. "> - -----1-#a..~3 I-;..- , ? 
;, 



+---' 

'~ \5::!? 

I,: t s '2.,.$. (J .D I- /J/,2.2 4 ,1-· ' ' · 'I -
/2.t.tJ 

l"" /'' 
., 1+ ' , 7 - /if. 

.,., _,., 
1.a..$,0 ,{_1,J?-' 1.2.' !:' 

,. ,,, 
... 7,3/. ~•.'fi ..., I;, ii ~£,_/'/.- J/.k9 

.I ~, 
2 

4 I<- ,1-,2 l:,:,. .... • ;1..,£,Z ' 1·(2 'Z.,,- /,i,N -

,:,1.__ 

,,fl..{--. "7-
. ~.z.,1e .., .2 .,,. ,,J&'. f z-..u / z;._ I • 

ltrautet lki IS" 
7 

?~ /.I 7-1.2.,J ~.,, //.,.- ,D~8'k ..f(h F. 

, .. 
7 . I .C2..ur- J ]I ,l6 ~{l_z_ Z,- //2.,4.8:' ,•r: 

, ~.J.:z. ,#-

" · ' 0 

,(1 t. 71~ 

~ 
I -U-- I.' /d.// • I.: .2- 1 'c.:,-&! 

\, ? Zr..t« I o:,. (kJ .,_ '7..L l?. / I,;, ,I 

'-v,,q,,4.e , 

i,(( ~< t.2.~ l • l'. ~j!.U " 2---.ll <">~ 
l' 

'i.'. 
- 1 fl.7.2.c 6 ..... y,s ~P, 2.- ~.'-? 

J<J ,r 
, I I. '-1.$Z I& 'Z-, S-13✓ 

~ 

7" 
• ,I- •l - 7-. 2-, Co ~ ? }7'+ 

-f; 

- f..t f.-t ~ ., • ·o r.-7, ~ ,1'5"P .,. ") " .. 
" ... ,£r {U &..;1. a_ 1£1..R i- 7 2 ,r 

.,. , d,JJ. 7, ,1 Z II 



;..2.L,:_ 

.- ~ 1 ss;tf.k,.U 4 · 7 ?. 7 A..jl 

;:.1.r-

',.,, "?"~'·'' 1 4". jL..- . • , t. -, µ .,, 

I 
"- '"'4 .E.fL / 2.-;,-

~ I , .ua 72. rJ c.o a 
f . ~ 

&l.z'J. • 4 ;z.--'IJ J:."f..S "'" ... c 
--I-< ., 

.. .:1. -t.;) -'!'& 7'. ~I- .£'.2 

.s:I 12.'l i.. ,,_ ~1, p . 17 
J. 

.I.I - , -~ .!: • ..:;.J 4t, 11..1° 
~ or 

"'·""'' n! .-2/ - z,,:, I ./ ,,,_I 
4' 

I~ 

• :l-- ~). ..3.'i. .r: J( 1.1, -1.,_12 

' >'i 
li r 

.,. , \- ;,. '/ J.i.' 

~t. 
., ..a . ...W.. ,J";.r7 7P.U -J ·"9 

.2 ~ 
a.::.J."" 7"' 7.1,t :z. '-J..;o J,11 , 

1~!' 
4- 41<- 11.ao ;~ . .,~ 14· 0 i :H 

,,,,,.., ~,",ft ,f ~,.,.. <" -/.".' ,{. er .. - 7"•:7 O' r; r' /oo :I ,.J., ,-- ~,I-'. ~.t .,r ,, ,,, 



+..!. ,,, 

. . If rU,.3 2~---$'0 c; &f,/,3 ~T .Y& -~ 
.,..;.c3u-.,_, 

'o/1, ~ I ,2.,/,f..t(<..r f:..'J, ll°' .L.',l 
.,. ( , ,, 

+o. t3(J 
, ;, 'VI, . ,,1 l(, -'I () C ,P.<)Q ,j.-f 'r'!/' '1 

+d.-su-
·, f. ,1.( .:ly',c.30- c~~4'-

,~ ? ' '- , 

-0. (.(7 

'J 5, '!,,v ..2 '/- d. O C./..R:t-. t ,, ~ ..... ; 

-ao~ 
-V' ,1 1 .24 ,.2ur Co,;;,..£. fr. ..:, 'Vv .', 

... S' - 0·"' 
')/)I ,1 1 .2¢, :h; C- Cl.15"7 b 4-- j 

) 

- -c: f-,:J,,:,,.; 

,. 
, "· '\. .24.N- 00 ,..;;1.7 

•J, v 

1 -
'p 

+d. '3 0 ,, 
· ' Y',/ .,;} J/,1 0 C Q., 72-- J ,.,/ 

; 
'5 , Ci, .Z.t/.~ C /, o; ' rf 

f--CJ,,.S-

,;, ' .1 
., . s-

-f tJ.r,.(7 

_, ~~ 
.) ,;,(f • I 'V .2 ,¥, Cl Cl .r.7 C,0. 1, 7- ,, ·rf ,'., 

-fO , /<.!,-

')'JI. .z.J, r,r C v.<l\r t,q ;.,),, I 

-1 
L ,(,. .2.J. f p 

-ti. 10 

't_l C ti,/{. t '1 2 "3 .' • I 

J +o . .J,S-
I vu, "'~ -s~- :, 

C "'..1.S7 (, '- ~I 'V 
' ...:. rJ +t7,IW 

.r.ro 
,, .S i, .2..J. fr.a C tJ1,7t. &,2- ?- ;, 



Ji,~ ? .E 

7:7::' ,r42 ,:: 9'.J'tf <·,7 (., 2:1 

+,:J,tJS ,(""_a ~- TM.~ .3 ..2,3 . 70,- 'i--(). ?~ ..r-;c ;,,1-1' ,,., ~.r 

-f-/2vo A 2 'V6. I ~ ,2,,3,:; 0 -I-/. J/t. ,s:3 
• I ' 

+-/,~•,.,;-.,4 J / ~5.3' .2,3 , t..s- + l,J/ ,5"', t? 
I -;t-JS: 

+1., 0 

" ·rt." i 2.3 . C.o -/-/, 'I j'- ~l ., 
r '-O 

.J- f.ut', 
:5 .1¥ -2...1-01.r +/,(. 3 l..70 ')_1.,0 ..,.. 7 ,i_-

+-/, /Sl;1 
,, '-', I 'V .2..3.. \S"o +<(. 1- ,-o --25,0 

+1, .. ,., 
7 -,<1 j .2a . ~is- ,+-/, t (. , ,?. .5. 'Y I. ,-

+r.(,,u 
25 t'.~ .Z,3 , 4,:, + .2., I C:: ...s-. C, + I Cl 

+1~ r;;,. Jµ,{ .2.d.. a ,s- +/ . .t,t..3. J·, i::;, ;1 \ 
f 7 , 

+,,1,u-z:, , 1/C, , ~-c, .,UJ.t3o +,t,t,3 d- - ..2 
' ;;, 

-I/, t3l.f"". -1 \ ,J. 3 .2 a . .20- +-/.1£,5>" 5;+ -+- t 

..,t. ,,,S7J 
..- , I - , • < ~ ...2,:).:2..(I ---t-J.r:5'3 ,.j ~. ~ ,c--..., 

... ~ fl. 

-.o tS-

-I: 7 J, 
IL ,~. ;' .2a.10- +a .a 7 f..~f ~ -~ ( 

+d,\5'71 {,., d ,~. ..2..3,10 t,"' (?ti!' ~/!.-- -, l, 7 
-/-P,g\j -

-.7 0 
'),'4 , (., ..2.t.J . t:J L5- --f-I, CJ i3. 1...., "l',H ,J.. ; 5-

., ~,., .<-~o -f-/,J? 
f l,l!i"f) 

... : $' ~£ 
a !, , r , .., , ,o .J- . -

V 





~ 7 ., ~ ... 2 ?,:~; .1 

M, ~w 
I ') ii 

"l I '> 
i< J&j' ,3 ~ '1 ,J. 

'I,.. 

.. ·I,,'-· er?"' f. c; 'i. ., I .l 7---o () 

.., 'V ')' 
/' p .s- t . '-r, f 

, 
' ') I 

,.; 
.... '>"' - ,., 

J ~ g ;., 
-? 1 11- . 0 

'I 
I 

j.; 
..:;V ,,. ;i.. ,Q. 

I "' v- '/41 I:-

,-1-r-~ 

7 ..i~ ', ~ g 

,., ,, "' ) b 

.,. \ , I• . 
.r 't , I 

' -iJ ~ ,D 'r "'-- s 
'I-..,- I , V 

v-u ~ ~. ,I 

7~- I • ,r I 1 
~ ~- ~ 

I 

.. ~- "· 
w',; , _.., 

,r /I ') 

7,1- ') < 'I 
I 

-t' ' 
,,-1-3 I , ;t/?, ,1/l'•'l 1 ,,,_ ').! ~v 

'l ~ 



. ~ H, 
~ ... 

Jj.<::!,.[ 
~ i} 

"· '!'/,-:..A· &,.._,//'Jl'.~ 
,L VI'}. ~ 1.:;.-

J ·J 4- 'l-
t -

/? 'YI. ;- J,.. 
4.:,/ 

/,., j ~ 

• J ?-1 .3 

4 

G,, t ...1J 'i. t s. 'l. 
7 I 

~ 

7. 1 1 . J? ... ,.r .... 

.,, 
} I /'I', I ··~ .,, 0 l,-4i...;;-, 0 

q_) 
;-

I 7 -r;,;~ 

.t (I 

fl ;)--4/v L 
i,C 

,. r 
·v 

\ 
I 

') /,.J, 

/ I~' I 
, II I 

'} 
'7 

-4 ~ «'. )-

l_ ". I 
/ 

.J .,«V.0 

I., . - )i_r., ! 
y 

'I 1-
I,, 

,t::J:.(j 

~~ ,0 'l,- '1,.,\$"" 7 '), l 
r, P. -· .., 

\ 



Lev"' f.s 40, :f,r o \7c,H'c-/ 
~lt(ICt,/ UM• 

t l 'l. ~ t:!. c r'I Ile j 

' 0 0 

k. 0 

r../ 

~ fo or 

f-.> !,, ~ ... / 

/'f </-I"'./ 
J 

3.,;3_0'- /3'!:- -,5-,,~d 
26 

~ 
3so. 'l 

3 5o J Rvct 

JS'/ , ¥ 

1.i-















\ 

1 







- (j . +-~6 

.L ----4--





























' + - -~~ cc+ 

t~· l 
I 

+ ~~1 
l 







\ 

l 

l 

































t i i I 
l 

1 
l r 

t 
t 

1 f 
I 

, 

t I 
l 

l . I 
I 
r 
f 
t 

t 
r 





















.,, 

\ 

l.,j 

1 

J~A JJ V 

·-'!,...,o 

7.i--rr'-
~, ,._.., I 

~ • I ,..,. 

,. 
f ..... 

'Jr l' 
,,,. 

0 

'(" 



l . 
~ 

-, 

r~ From 1 ° to 90° for a distance of 100. "'I I 
,, I c, 

J cJ:- gj DEGREES. ¼DEGREE. ½DEGREE. ¾DEGREE. gj 

17 " ~ 4"'½ "I !li 
" ---- " - I A Lat. Dep. Lat. Dep. Lat. Dep. Lat. Dep. A -- ---- -- -- ---- --
0 100.00 0.44 100.00 0.87 99.99 1.31 89 
1 99.98 1.75 99.98 2.18 99.97 2.62 99.95 3.05 88 

I 2 99.94 3.49 99.92 3.93 99.91 4.36 99.88 4.80 87 t1 
3 99.86 5.23 99.84 5.67 99.81 6.10 99.79 6.54 86 ., 
4 99.76 6.98 99.73 7.41 99.69 7.85 99.66 8.28 85 3 
5 99.62 8.72 99.58 9.15 99.54 9.58 99.50 10.02 84 

"'5 r, If 6 99.45 10.45 99.41 10.89 99.36 11.32 99.31 11.75 83 
- ~-t I 7 99.25 12.19 99.20 12.62 99.14 13.05 99.09 13.49 82 

8 99.03 13.92 98.97 14.35 98.90 14.78 98.84 15.21 81 
9 98.77 15.64 98.70 16.07 98.63 16.50 98.56 16.93 80 

10 98.48 17.36 98.40 17 .79 98.33 18.22 98.25 .18.65 79 

11 98.16 19.08 98.08 19.51 97.99 i9.94 97.90 20.36 78 
12 97.81 20.79 97.72 21.22 97.63 21.64 97.53 22.07 77 
13 97.44 22.50 97.34 22.92 97 .24 23.34 97.13 23.77 76 

/ , 14 97.03 24.19 96.92 24.62 96.81 25.04 96.70 25.46 75 
V I ~ J { 15 96.59 25.88 96.48 26.30 96.36 26.72 96.25 27.14 74 

16 96.13 27.56 96.00 27.98 95.88 28.40 95.76 28.82 73 
17 95.63 29.24 95.50 29.65 95.37 30.07 95.24 30.49 72 
18 95.11 30.90 94.97 31.32 94.83 31.73 94.69 32.14 71 
19 94.55 32.56 94.41 32.97 94.26 33.38 94.12 33.79 70 
20 93.97 34.20 93.82 34.61 93.67 35.02 93.51 35.43 69 

1.'i 21 93.36 35.84 93.20 36.24 93.04 36.65 92.88 37.06 68 
22 92 .. 72 37.46 92.55 37.86 92.39 38.27 92.22 38.67 67 
23 92.05 39.07 91.88 39.47 91. 71 39.87 91.53 40.27 66 

'-". 24 91.35 40.67 91.18 41.07 91.00 41.47 90.81 41.87 65 
25 90.63 42.26 90.45 42.66 90.26 43.05 90.07 43.44 64 

) I 26 89.88 43.84 89.69 44.23 89.49 44.62 89.30 45.01 ~~ .. I 27 89.10 45.40 88.90 45.79 88.70 46.17 88.50 46.56 I I 28 88 .29 46.95 88.09 47.33 87.88 47.72 87 .67 48.10 61 . 29 87.46 48.48 87.25 48.86 87.04 49.24 86.82 49.62 60 
{ 1,rJ.S 

30 86.60 50.00 86.38 50.38 86.16 50.75 85.94 51.13 59 
~ 

31 85.72 51.50 85.49 51.88 85.26 52.25 85.04 62.62 58 
32 84.80 52.99 84.57 53.36 84.34 53.73 84.10 54.10 57 
33 83.87 54.46 83.63 54.83 83.39 55.19 83.15 55.56 56 
34 82.90 55.92 82.66 56.28 82.41 56.64 82;16 57.00 55 
35 81.92 57.36 81.66 57.71 81.41 58.07 8i.16 58.42 54 
36 80.00 58.78 80.64 59.13 80.39 59.48 80.13 59.83 53 
37 79.86 60.18 79.60 60.53 79.34 60.88 79.07 61.22 52 
38 78.80 61.57 78.53 61.91 78.26 62.25 77 .99 62.59 51 
39 77.71 62.93 77.44 63.27 77.16 63.61 76.88 63.94 50 
40 76.60 64.28 76.32 64.61 76.04 64.94 75.76 65.28 49 

41 75.47 65.61 75.18 65.93 74.90 66.26 74.61 66.59 48 
42 74.31 66.91 74.02 67.24 73.73 67.56 73.43 67.88 47 
43 73.14 68.20 72.84 68.52 72.54 68.84 72.24 69.15 46 
44 71.93 69.47 71.63 69.78 71.33 70.09 71.02 70.40 45 
45 70. 71 70.71 

-- ---- -- -- ---- --Dep. Lat. Dep. Lat. Dep. Lat. Dep. Lat. 

¼DEGREE. 


