


EUGENE DIETZGEN CO. 
DRAWING MATERIALS, MATHEMATICAL and 

SURVEYING INSTRUMENTS 
Chka~o New York San franc.i~o New Orleans Pittsbu11\ Toronto 

Distances from Center of Roadway for Cross-.Sedionin~ 
Roadway 16 feet wide. Side Slopes I on I. 

for .Single Track EmbankmenL 

H II O I .l I •2 I •3 I .4 I •5 I •6 I ·7 I ·8 I ·9 II H 
0 ~ 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9 0 

~ 1~ B 11 ,~ i:i 1i:g 1iJ 1i:~ 1i:i ½ 
3 11.1 11.2 11. Ir.4 1.5 11.6 11.7 11.8 11.9 3 
4 ~ ~~ 12.3 12.4 12.5 12.6 12.7 12.8 12.9 4 
5 ,n,1 1~ <IICt 13.4 13.5 13.6 13.7 13.8 13.9 5 
6 14.2 "f.11/.fJ 14.4 14.5 14.6 14.7 14.8 14.9 6 
7 15.2 15.3 15.4 15.5 15.6 15.7 15.8 15.9 7 
8 16.0 16.1 16.2 16.3 16.4 16.5 16.6 16.7 16.8 16.9 8 
9 ,1.72JL.'.l.7;1 17.2 17.3 17.4 17.5 17.6 17.7 17.8 17.9 9 

10 18.u '!'~J. . ~i.3 18.4 18.5 18.6 18.7 18.8 18.9 10 
11 19.0 19.1 19.2 "19.3 19.4 19.5 19.6 19.7 19.8 19.9 11 
12 20.0 20.1 20.2 20.3 20.4 20.5 20.6 20.7 20.8 20.9 12 
13 21.0 21.1 21.2 21.3 21.4 21.5 21.6 21.7 21.8 21.9 13 
14 22.0 22.l 22.2 22.3 22.4 22.5 22.6 22.7 22.8 22.9 14 
15 23.0 23.1 23.2 23.3 23.4 23.5 23.6 23.7 23.8 23.9 15 
16 24.0 24.1 24.2 24.3 24.4 24.5 24.6 24.7 24.8 24.9 16 
17 25.0 25.1 25.2 25.3 25.4 25.5 25.6 25.7 25.8 25.9 17 
18 26.0 26.1 26.2 26.3 26.4 26.5 26.6 2G.7 26.8 26.9 18 
19 21.0 21.1 21.2 27.3 27.4 27.5 21.6 21.1 27.8 21.9 19 
20 28.0 28.1 28.2 28.3 28.4 28.5 28.o 28.7 28.8 28.9 20 
21 29.0 29.1 29.2 29.3 29.4 29.5 29.6 29.7 29.8 29.9 21 
22 30.0 30.1 30.2 30.3 30.4 30.5 30.6 30.7 30.8 30.9 22 
23 31.0 31.l 31.2 31.3 31.4 31.5 31.6 31.7 31.8 31.9 23 
24 32.0 32.1 32.2 32.3 32.4 32.5 32.6 32.7 32.8 32.9 24 
25 33.0 33.1 33.2 33.3 33.4 33.5 33.6 33.7 33.8 33.9 25 
26 34.0 34.1 34.2 34.3 34.4 34.5 34.6 34.7 3'1.8 34.9 26 
27 35.0 35.1 35.2 35.3 35.4 35.5 35.6 35.7 35.8 35.9 27 
28 36.0 36.1 36.2 36.3 36.4 36.5 36.6 36.7 36.8 36.9 28 
29 37.0 37.1 37.2 37.3 37.4 37.5 37.6 37.7 37.8 37.9 29 
30 38.0 38.1 38.2 38.3 38.4 38.5 38.6 38.7 38.8 38.9 30 
31 39.0 39.1 39.2 39.3 39.4 39.5 39.6 39.7 39.8 39.9 31 
32 40.0 40.1 40.2 40.3 40.4 40.5 40.6 40.7 40.8 40.9 32 
33 41.0 41.1 41.2 41.3 41.4 41.5 41.6 41.7 41.8 41.9 33 
34 42.0 42.1 42.2 42.3 42.4 42.5 42.6 42.7 42.8 42.!:I 34 
35 43.0 43.1 43.2 43.3 43.4 43.5 43.6 43.7 43.8 43.9 35 
36 44.0 44.1 44.2 44.3 44.4 44.5 44.6 44.7 44.8 44.9 36 
37 45.0 45.1 45.2 45.3 45.4 45.5 45.6 45 7 45.8 45.9 37 
38 46.0 46.1 46.2 46.3 46.4 46.5 46.6 46.7 46.8 46.9 38 
39 47.0 47.1 47.2 47.3 47.4 47.5 47.6 47.7 47.8 47.9 39 
40 48.0 48.1 48.2 48.3 48.4 48.5 48.6 48.7 48.8 48.9 40 

Example-If point is 22.6 ft. above grade, how far should it be from center line 
to be a slope stake point? Ans. from Table 30.6. For same slopes but other widths 
of roadbed, correct above figures by one-half difference in widrh of roadbed; thus in 
example above, for 20 ft. roadbed.Wi•t~nce will be 30.6+(20-10) +2 or 2 ft. added to 
30.6 =32.6. For slopes of 1 oo 1 ~ see 10s1de of back cover. 

Copynght, 1014, by Eugene Dietzgen Co. 



;V~c 
1 E 

.SCJGe> .SC.I 7 ✓ 
/ t t 

7C? ~ ;..( / 
I 

CC' ~/.5' ~ y· 

J C,/fl ; . 
t_;/ ..,:::, t(,7 

le? C/..r' ✓ 

~ti C:./, t' ✓ 

3 '? r: "/' - ' 
4/J C,/? I 

~tJ ,1.,, / 

~/' (/.? ~ 

C/.( 

lr' {./.;,> 
~ 

9c C:,/.R I 

J~ '() ,1. 9 ✓ ✓ 

/C ~~ ·I V' I 

._c, r;,-;._ "> I ./ 
, ~ ;;._- C.2~7: ( ✓ 

40 '4·3 ( ✓ 

a c;J.,,4 / ✓-

< 
(,,0 cz,s- ,✓ 

' . J 

~i,s- ,✓ ✓ 

tz.c 

f
✓ : I C;i.7 

I 

C.2,C/ ✓/ ' _j 
I 



N:3..f.30 

.E 
.5310 .r,~. 7 v ✓ 

2.o t2.'f ~ 

V 

.Jo cz_'f I / 

' 4c C3.~ ,/, 

J7) ~3./ I ✓ 

(() (.!.z ✓ / 

7" C..3./ I t' 

C1J ,] .. / ✓ ✓ 

' • .z ✓ v' 

S-~t'(' ,,,. ✓ I 
" ,3.1- v I ~ 

1 -~ - C,,3 .4 ✓ 
,,, 

30 ,,.,_7 ✓ ' 
4? <,;;3 ~ v ✓ 

,$'"(' c,,z.s ,/ 
V 

0 ,3s ✓ V 

70 ~3.C. v' ✓ 

ftJ ,3.7 ✓ ✓ 

90 G3·? ✓ ., 

..S.Soc 6? 7 ~ ✓ 

I() c,3,g ✓ ( 

zo c3.7 ✓ ✓ 

30 ,ag I ✓ 

1-C) C3 9 I V 

✓~ 
j J.,7) ti 9 j 



N3.5~o 3 
E 

,SS-~O s,4.0 I I I + . ~ l 
·10 t..3•7 ✓/ 

J>o t,J. 9 /" 
• j 

-:a .• ✓ ,/ 

!:JO 
+ -,,, /, t3.7 ✓/ ,, 

t j 
., ._'> ~ 
., + 

t t 10 t?.. "> ✓ 
t.:. 

"2.0 t1,0 ✓ 
.'• 

3 C.f. I / 
f ,-1.1 ✓ "f._, i j 

$0 C.3..'i v' ' • ' 
tO ~3.7 ( 

J. " ~~-9 1v 
/,1 C,3.!? -1 

• 
90 tJ.,? v 

J I 
I . ¥ ... ...5'7 0 {,J, 7 ✓ 

~ + 1 

-+- + + + ~ /0 c.;3.7 / 

J 
20 ,1-.1 I .,,_ 

(.3.~ I 
II> t 30 ; 

4t) C3,t V 

.so c; 3, 3 
.. l 

66 C'!i-1 ,/ 
t 

C4,/ v ' j 

+ + i i .fO (,4.# 1-✓ C j 

eo c, 3:f ,✓ 

t l 

rS"I. <..J c2.e ✓ i + J 



N3S3~ 
E 

$J'/O S~Z, . ..t' v 
)._t, C.,2,.t /,, 

30 c.2;. ,/ 

'-IC' ,2.1 ✓ 
c.! r; C,1,¢ I' 

• j ' . e,,,O ,~.f / J 
. . 
\ 70 + ~· (.,.C,'j V 

~ 
.., . 

.Re ,;.o V 
) 

~C) CC..3 / ' \j 

_,_ ... "'C 
(,Z./ J 

t I / ~ b' ,_., ,, 
.' 
< 

I{) (Z.I y -~, e,;.4 ,, 
-I? C.14 V 

t.l~C v 

so '/, I f 

r:,o ~/,/ ✓ 

o/tJ ,o.-; It, 

/0 J "I,;?_, -t#rl \T I" s~ 
90 

c;ooo 
JO • 1 

~ 

t 4 ,-

6~ 
~ - - l ~ 



IV .3S.t;IO I ,c: 

l -
-1-0~C sso.~ ✓ 

T 

.?c::> -.>0.1- v .,_ 

J()#, v + 
:Jo StJ,.f ✓ 

4--/00 .S-tJ..J" v 
t r l . 

/0 J'i1.'- ✓ 
zo .Jr,..{ ✓ f: 

✓ 
.. 

:3.J J-Cti' 
r.>t1,, v' l 

.J!J ,J"O,J' ✓ £ j 
J-tP.1 v .... 

7t' s~r1 / .,_. 

fO ,S/.t) ✓ 

t ~ 90 so.r ✓ t 
4?..C>O S/,o ✓ 

I 

/0 J;·/.0 ✓ + • 

0 .✓ 
t 1 

J7,/ j 

.3o .S/.(:; ✓ + l 
~ .£JI. I ., j 

, .. r~ .S-1./ V 

'"'" .£"1,-i. ./ ~ r 

70 Sl,I V 
~ ' 

+ 
1' .S/-3 ✓ 

c;o 51.'3 ,/ 

300 SI . .S v 
j_ + ~ 



N3S4C' ' ~ 

.E 1q • 

-?310 c1,-s-1.4 ✓ 

ZCJ Sf,;- ✓ 

30 Sl,3 / 
,.:-.. 

4:' Sl.4- V 

..5"' , . .5"/. I.' I" 

l'/"'o ..JI.S ✓ 

~ 
'7r .$'/ 2 ;::;'/;,e,. 

<Fr-,-

.PO' ..,;.:;. d-7~ 

1/,4 .. ,.,) ~ 
,._ 

I' ,, 
.) .;/1/"C. G ... ";,r ,., 't ,, . 

7 ,, 
""t I 

~ 

9 ~ -17 t5-hr-
E 31/ <.,,; . ,,. ~-/ ; .:, ... 

4400 ,.S-/. V 

/CJ ,s1., v' 

7.£) si-,1 v 
.SZ.4 

30 c:r-2--- ~ 

40 S'~-~ v 
p sz,z. 

I v"' 

-5z., ✓ 

7cJ ..r:c,3 I 

re, SA. 'I· / 

[)tJ s✓• .. 3 ✓ 

~.so~ S-2::; V 

/O ~z.z ✓ 

~~ S2.t / 
30 ,.3-2 • .t v 

.SZ-S" y" 

~1,S II"' 



;; .?,S a ,-,i 
r,,-

' .,_ 
£ f, 

-~o s.sh.~ ✓ 
7tJ St-7 ✓ 

,?t) .r2,7 ✓ 

9. .j~,f y 

SJ.":L 

//6 t" - .St,./ v 
/(' S,?,.s' / 

·1 ,, ,.F2.J' I f ,, 
.JO 0J..,3 ,✓ ,' 

;tft) .S:t,-7 I 

~,5 
,A ~:z.9 J 

1'<? .J2•i I 

SL·~ I 

~o ,1""2·7 ,f 

4·1.t. C) J~-'f ✓ 

/0 .s-2.c ,; 

2P 3./ 
I 

v' 
.,c:, .s-.3,/ ✓ 

40 J3-.Z ✓ 

.S-0 ..S-3-t ✓ 

(,,/) S3-8 V 

',I() ,S3,'l V 

,,~ S4-3 v 

?O .S-4.9 t.----

4tftJI) S..Stf. v 



Al 3 t 0 8 
1= 

4-K!O .ss,.:- v 
:z $'?.-!- J.,-,--' 

Je; . .r~.,g t--

•ft) Ct).'3 v 
JC J,'"f,3 1---' 

.Pi-8 v 

")t, cas V 

.?J ~.,. V 

oc- c.a.c V 

4<:)~c ~t:J,t! ✓ 

/C, k:,o, I 

~~ .59-8 i/ 

3t: ...,,1, 7 / 

-fCJ s;? ... r ( 

t.ro J"'9,t? / 

C,C) ..r-9 J> ✓ 

70 ..{Y,7 ✓ 

..., .J"9',c? ✓ 

gei e:O.I ✓ 

...,;OCD , c;/,.!' / 

li7 ~/,/ 

:X,/J C./.C ✓ 

C:/. G; \; 

c.;. 7 ,/ 

C.I-R V 
J 



. 1 • N3r:.. 

e 
.. .so,o ,)-,1e 

7D W-9 ✓ 

J?c ,1.R 

9o ,1.' 

.. r1cu; (_/,7 ✓• 

I e,;.7 V 

20 c.1., 

)(J 'I-!? ✓ 

4-C' t/.C. " 
r, t/,7 V 

(,(' ,,:;. ,. ✓ 

''?C: ~/,"7 V 
; 

J'CJ ~2'1 I, 

5Cl c::2.0 . 

..:"' ·" (' 
ii,'/ r' 

/0 ~/,'j 

ze"l C2-Z ✓ 

JCJ c. Z~I / 

40 ~Z-2 ,/ 

.J.-ci ei.3 y" 

~? CZ,( ✓ 

7c:; C1...S ✓ 

Po CJ...,.( V ,~ tZ,.J' ✓ 

t.j-300 ,zs ,,, 
/ 



' .. ~ 
NJS. 

l:..-

S3.IO ,.r,i., v· 
2P t-2-.. ✓ 

,. 
30 ~7.,.8 v' 

1-o CJ,O V 

~ J./ ✓ .. 
(,() ti.r v 

-~ 
•!• ~ 

7j , 3./ ✓ 
... , ·, 

Po t3.Z v' ,··· 
···t 

f)O CJ.I ✓ 

51- C-0 ~3.Z ✓ 

/0 t.J.i ✓ 

2.0 ,z ~ ✓ 

30 cJ.t" ✓ 

4o ~ ;)•' I/ 

,-o t,'3.7 ✓ 

,o ~3/? ✓ ,~ C3,7 / 

!o t.!i: I 
9~ ... 3., ( 

.ssoo t.3S ✓ 

/0 t.34 ✓ l 2.C' i3,g I 

30 ~3.8 ✓ 

C3.8 ✓ 

(.,,, 3 ,c; ~ I 
/ !J 33-f• ? tr 



t-1 3-S' 
I ,. 

E 
S'S{.() s, 3..! ✓ 

70 (_,f-.0 ( 
.?e, t].7 ✓ 
:Jo c,.:,. ✓ 

.,,,.. 0 CJ.rf ✓ ✓ 

/0 tJ.7 ( r--
2J C!.f ✓ 

3o CJ.f ✓• 

10 :.1-.0 v' 

... --0 C,3-'i ✓ 

~ c.3l' v 

7t t •1.7 ( 

to {3.(_ I 

9t (. J,.j • j) 

..rroc ~ 3,7 ' V l 
IC C: ;.p ✓ ~ 

G3 . .f. ' 
I . 
' .JJ 3,.3 ' "l;-

40 ~3-3 ✓ 
'l' 

..m '3,'(. Jr 

ta ,3.J ✓ 

70 C: 3 .~ ✓ 

ro ,3 3 ✓ 

.,)., ,3 0 v 
J"POO C,1.,.1 v 



, .. •, 

N3S 0 

e 
,.j-J' /0 s,z.3 / 

";2..0 ,.; l.·"r Ii/ 

.3C ~~'2 v. ., 
• 4:i ~l-3 // l, ... ,.., 

C~-2 ,/ 
l 

... ~ 

~ .. t,t) ~ /),,!"' v 
i' 
, 

?o C.~-7 r' 
J rY~ C,t). f y' >-

90 '" e,. 
✓ 

I• 
J.,-,00 ✓ ,1-,f 

/(:, ~l-3 y 

2.e> ll,3 ,.,.. 

:J~ '(. 3 

,1. ... 
' ,'1 v 

,o c,.o.'j J/ 

') ,~.c // 



N35J; 
13 

+o'-t' SM-9 v 
70 s-0.2 ✓ 

-Po SO:/- V 

flo JV..t ✓ 

4100 s~s v' 
,:,-C ,.s 

( IC' ~ V 

t z~ ...ro.s / 
r .3o ...ro.c. ,✓ 

4c, sa,.s v 
{t, SO.J' v ~ 

'J .5t'.l' ✓ 

I ~ 70 .SO.ti ✓ 
0? V 

0&.? v 
I 

Q 
+ 

5/.f) v' 

4Z.c-o .S/,o v-- I \ 
/0 J/.C) ~ 

I 2 S/,o ✓ 

3~ J/,2.. ✓ 

iJ ,Sl-'2 ✓ -
J-{) Slz ./ ✓ 

,o .,£/,.3 ,/ / 

7~ Ji'-Z V ( 

J'P SI// V / 

'/0 0/-:Z r/ 

-'(.3 e!O ~-1-z // 



I 
l .. 

N3S}O 14 
F 

4.310 I ..j-s1.4- j / 

zc ...:,,-;.(J { ,/ 

30 S;,[ V ✓ 

40 S!,J- ✓ , 

..£7) J7,-f v' I 

.n.r I 
I 

"" 

' 
70 SU, i/ 

(v .J7,C::, .. I 

9J J-1,~· ✓ . 
44""',.., .f/,7 V- ( 

/0 .S/.7 ( ✓ 

~ S/,J' ✓ / 

3' ..;/.~ r ( 

4tJ J2,0 ✓ "/ 

c.50 ,St,.f' // 

() ,Sl,f V ' 

Ja r;.t // ✓ 

.P~ JZ,I / I 
':JO -.1,-2 ,/ i/ / 

4..':' /'J .s-2.1 ✓ ✓ 

/,? JJ-2-lv ✓ ,· 

2.0 02.-3 ✓ / 

30 J°Z-3 1/ 
4£) i.f"Z 4 /! 

I ..s~ J,-2-+ vi 



.. .. 
'. 

N3s..:m:, 
E 

4.-Sf.O S.52.S' ✓ ✓ 

70 .1,-2.s ✓ I 

J'o ..5"~ ,.[ / ( 

:Jo S2,3 V / 

4-GCO 
.f 7'. J 

/ -&J;-f J/ r 

Io. (2 7 ✓ / 

... A,0 6:,, 7 I 
30 sz.c. I / 

) 
/!-0 / i-0'2.J' 

,"7' ... r~,g I , .., 

C ~~-f V ( I • 
70 .J2-<f ✓ ( 

.ft v'2 p ✓ 

I 90 -f"Z.8 ✓ / 

//7~'7 $?,,CJ V I 

/0 J3.o ✓ / 

2P .,,!'" .... ,,() v' 

41 ✓3.✓ ( I 

J3,0 ✓✓ 

J?J ,.r.2.1 y' ,/ 

a; JJ.O ✓ I 
71/ J3,,S /, 

.:-ft' ✓./.tJ r' 
~o .._,r-4,1 V' 

4. 00 ... r-1:0 £_..../I 



., 16 /V.3.S 

E I 

I 
1tlO .£S1--D 1---'" ( 

zo S-f.Ci v/ 
.S~~B ,,,. 

3(; ;JS,O t--

40 . ..,. r 
t,,.,-,-' 

I 
'-'~w' 

,JO ,s7,, j..,/ 
( 

,~ S9,I I 1,..---' 
I 

f\ 70 s,,1 I / ... 11,---
-~·. 

Po 
~·'•. So/· 7 l (.,,/' . 

. jtj SJ.i /:., · V • 

4 S <.JC ,S9,o r" / 
(0 S.f./ ✓ ~ 

+ 

-it ..f"7•9 ✓ 
,,. 

.30 S'6'./ /, 
4() .57-? ,v ' 
so };,-?.3 V ./ 

{,IJ ~0-~ ✓ / 

7rJ ~cJ.~ ✓ / 

J>t) ~-9 ✓ I 

90 c;~1z ✓ ✓ 

iJ'7) C p r;;.3 v' . 
;:> ,1..s 
21/ fu/,t " / 

3~ ... 1,7 

t/,7 // 

,i,v C/,9 / ( ( ,>:: -3 3· I.. , 



N35 0 

E 

c.FOC.0 ...!,-, ;,g ✓ 

7C' r../~ ✓ / 

,,fo ~2,0 ' 
/ 

Jo I. Cj . ./ 

' J;- I /"),., ?2 0 ' i , 

.f /0 c;.z,2 ✓ / 
# 

:;?,e, C2,/ . 
I 

: 
J 3"' C,/,1 

I 
/ 

,ft, c.2.~ / 

~ ,2.1 / 

C,v ~/,9 ✓ / 
/J " .I 

,,, 

Pd C/.9 ✓ 

9c? (,2./ , ✓ 

r .. r2~0 c.; '1 ✓ I' 

J() C.2 C. ✓ ✓ 

l,I) /'"J? .,. ,, V ✓ 

Jo C:2,2 v' / . 

40 ti,7. ✓ ✓ 

Jo C2,3 ✓ / 

t.:? &:2;3 ✓ I 

10 ~2--1- ✓ I 

,it:) 6Z.4 ✓ ( 

:j() "zs / I 
0300 C.2,.S I ' I_ 



I I N :!J.!:' !;O 
E 

I SC. 2.S ,5'3/0 I' ✓ 

2.0 c.2-7 ✓,, 

.30 C2. -8 ✓ ( 

4-!l t,3,6 ✓ ' 

~v ,.,,3 ., ✓ 
I 

t.1 ,3 . .z ✓ 

70 ,j./ 
I( 

{ 

J'c? C::.3./ V 
✓ 

JJ C.3,Z ✓ ( 

.s-4-C70 ,3.0 ✓ ( 

10 C.?,./ V 

Z.?' .,.J." ✓ 

3tJ i~:i II 

40 c;.3. 3 ✓ 
tf-0 r.,.~-"'l V I 

t.~ 3.3 -./ v 

70 
, A v' " 

,!o c.J.f- ✓ ✓ 

'CJ t 3 J' ✓ ✓ 

,SSOP t,J.7 / ✓ 

/(') --3.9 ✓ 

a:,, CJ.S' ( ✓ 

Jo C3,7 ✓, 

40 ~i.9 1 ✓ 
J.ZJ ,3.~ ✓ r 



N 3$t> :1B 
E 

I/ ✓ sr::r.e,01 J-,3." 

70 ,3,7 ✓ ✓ 

lo ' ~3-8 ✓, 

,~ '4;/ I ( 
s-~001 ~-1:I I v 

I 7 io I (,;;., 

/vO c..3...; I 
I 

l,c ' ,,., ( 

1? e,3. r •✓ 
I.I C3.I ✓ 

c.c c.;3 3 IY 

70, ~~-~ ✓ 

f" I ,3.3 .,, 

0 <.3. 2 ., 

J.t ~() "- 7 4 
1 ... 
~ 

Id• ,z.9 V 
, I 

~I G 3.0 V 

3ci --~ r V 

1.0 t 3-1 y' 

,SO ~ 3.9 
C. ~3.+ ✓ 

/~ I Ci e v 
I 

(JC/ ( .3."4 y 
I 

I: 1tJ ' ~i-'1 
0~ ti~ I C;?/' 



ti'•+ 20 
E 

s-g;o .. r'-2-Z ✓ 

2.0 ..-A~() ✓ 

3 I , I 0 ✓ 

4c, 
'""· 0 

J/ 

<I .J1:I • I ..,o., ✓ .. 
f 

/ j ~ "\ ?t ,o,s 
~ . 

701 ~ l",'f ✓ ) ; . 
tfo (.t),J' I~ 

.; -
9e ()/,., 

,1,1 r • :, • i:.S""Cj 00 (../,?, { 
':,. /C .. /, - ✓ • " 
r 

2.0 "/1- ✓ 

=-· 5tJ Cl? v 

~ w',..f t,, 

t:~'7 ✓ 

() t, -~ V 

~J.z I-' 

5& 

6~tt:"~ 



/1/35 0 
£ 

. -4,C) r. CJ J;-.so,7 ✓ I 70 St>,7 ✓ 
cro ' ~?)./ IV 

I 90 l JcJ.3 ✓ 
4/()~ ..571, "? v 

I 

I ;I ·,.J?l,,! v 
.... ~I, ,V 

30 .J CJ,s"" ✓ I #I Jt,,,f ✓ 

r:-0,4 ✓ 
11 ~. 

ii .f().5' ✓ 
: 

J"ll. ✓ 

I~ ,/(71 1..6?' .9 i./ 

1/J ~c't:J' ✓ ~ 

/-
4-2.t? 

/&' I ~?79 v 
..f.tJ. 7 ✓ 

"2,(;) G/.o 

1: I gel Sl,o 

1,,., ,/ 

Jo ...{/,.2. /v 

,S"/. v/ 

70 I ,S-/,). 11 / 
f'o J;'/ I ' 
~ SI .3 ,/'/ 

4300 I , .. r1-..a I"" ✓ 



E 

43/0 I 

3t.-

0 

co 
70 

it 
0 

I~ '

IC 

-u 
3o 

J:'O 

,o 
70 

Ro 
'(> 

,f,§"C,t) 

/0 

'20 

3t' 
.¢ 

~o I 

Sl,3 

sr-1-
.1,7,.r 

SI . .> 
... :::/. (, 
lr;,c 
Sl,C. 

J/,,f 

._{"/.7 

$/,7 

,S'/,7 

1,/ 
I 

✓ I 

✓ I 

V ✓ 

I ✓ / 
I 

V I 

Iv 
' .,, I 

/, 
✓ I/ 

.5~. ~ ,: YI 

~-.:z.?.. 

<.6-:i. / V I 
,.r:i-. v I 
l,j~, :i- ,,, I 

( 



,v3SG~ , 'I 23 · 
£ <' 

~er; J"' fl.2.. v ~ 

70 ,[2,/ ✓ / 

f~ J'Z,"f 

1: 
( 

Jo ,£'-;../ ( 

4'-0 t; ...rz.+ V ( 

/0 Sl.CJ ✓/ 

z ~'Z.d' ✓ I 

.._s() J""i .r ' 
/ 

41) ..{]. 'f I I 

£() S2•r:.., I I 

~ ..rA,7 ' / 

7 S27 •/ / 

cPt, .,r;/,O ✓ ./ 

9-i ..,- .3,0 " ✓ 

47~C" ...,-3,.0 ✓ ( 

/0 J'l.-9 ,/ I 
..S-'3 I 

V· Zo .53,e,. 

3~ r3.z 1/ f 

"'~ r..!,-3,.3 -./ ✓ 

ff~ I ,5,3 z ✓ ' 
~;o .53.~ / I 

~ ..53.3 I I 
Et') ,.J,"3 ~ 

,/ ( 

tt, I ~-.3.. 2 ,/ v 

4J'00 S3-'1 r ( 



, ~, ~-
I lv'3Sl 

/!= I 

+R;o I .s-..;;1~1 ,/ / 

2c. I ?/-,/ 1V 
! $) ,.s-,,,. . .3 v' .. 

~t 

,FS5' IV ✓ 
i 

f,.1 V' 

'1 0'2:-1 . {.,,-
: 

It) .{"7.3 {,/ ✓ ('"'.,. 
~ :-! 

~ .S-tf,() ~ ( 

0 ..r'/. v· 
00 f 7,'- v v 

/0 I ..St?. I -.s=-,g,y ✓ ' L; ;3,3-/ ~/ 
2.& ..S-9-~ 

1: 
/ 

~ ~,., 

41) c; ;, I ✓ ' 
~/- V ' 

C.eJ Cl.' V . 
70 ,1-7 v I 

~ ,,/ j V ( 

'.:)0 CJ, 7 ✓ ✓ 

..:,,,-z:>e> 0 ~/,? ./ v 

/0 ,,. I 9 ,✓ I 
~0 I (./.f ✓ -I 

?,t;, C ,Z,O ,v { ~, Cz./ ✓ I 

CZ,Z I" ' I 



.M ,: 

#35; 

£ 
s-o,c, J""C2. 3 ,/ 

70 ,2. "). I I 

aO c:z..2 v' 
( 

'1o a,,')., ✓ / 

..51 tl tt.,,/ 

/0 ~2,C' ✓ 

2e> ... 2.0 ' ✓ 

• jjt} ~7,3 

4a CZ,k I 

I C"J.,2 ✓ 

., 

t,o t/, ~ ✓ 

r. '1·f V 

ft' ~2,/ ✓ B ,. ..?-~.,,.,.. 

9C' ~'l:4 Vt 

£'2,0C) tz.z. ✓, 

/C, C ,, . / ✓ I 

:Z? C. Zl· V I 

2~ C.2 I V ' 

~ '2,/ V I 

~c c;z,c ✓ I 

C,t:" C z, .,_ ✓ 

/,:., -2. ✓ ' 
c.z-1- ✓ ' 
~z-~ y 

cz .. 9 y 



~~ I NSa+ 
'.)f" 
(I,,. J 

I= 

I S-310 5r;,3 !'.? / ✓ 

• Z,O t.2,1 ✓ ( 

~ :3L? ci.t / .. y 

1 ..,. :> q.f V ✓ 

' 
~2-1 I 

., .. ., 

' _,.. ... ~1..-1 \/ ( 
.. 

;.~-

-;c (,,,l,; I ( 
.. ~~ 

.·. {'O :,:},3 / ,., ... ✓ 
' ... 

~ - ~3·3 ✓ ✓ 

' 
.S-4-0 0 , 7 

✓ ✓ ... ,.j. J 

,o t,3,2, ✓ 
~. 

,/ 

ze, t I I/ ✓ 

3~ ,3. 3 V 

"" t,J.~ ✓ V 

-so t3 :3 ✓ ✓ 

0 :,3. 'l.. V ✓ 

?O ,3.2 ✓ / 

tftJ C.3.7 ✓ 

:;o (3,s ./ I 

~-✓--. !PO C3,7 ✓-

/0 C:3,$ ✓ 
,, +-

"2,(; ~J.g' /v +-

3~ C.!.cS' ✓ ✓ 

.:,3, 7 ✓ ( 

C3, ✓ I 



,, 
N3~ 

£ 

cs~o .. r,3,7 ✓ I 

70 C3-~ ✓ , 

J'C ~ :j.' ✓ ✓ 

~o :,. I" I ✓ 
,; .. 

:-~.,,...,,., ,~.,, ✓-- V ' ~ I 
.,. 

✓ 
. 

... IC C-1 / 
f .. 

J' .. 

.., 
.. 

,. c.3.S ✓ 2&J 
~ 
' 

7[ 2~ t3.S' V 

".., I.. 2 / ✓ ,. .... ,.,_, .... + 

,. J,-C .,, ? 9 ✓ 
•I 

' ei l 3 .! ,/ 

'-l* 
+ ·'· 

- 7e; '.3.C ., -f 

'() c:. 3,9 ' J I 
I 

:J~ C-3-1 V 

I 

I 

.f"7o~ t3,3 V 

~I I 
I 

/0 
,, 7 ,,. 
..,..,.;- 'q V ~ 1 
(..1,. 't... V 

~ 

Je; C::.4,Z 

~ ~ 3 'j I 

cJO ,3. 7 y 

~3- 'Z. / 
·;t? c..3,0 I 

Ro cz., V 

C 2,C. v r 
t:./,1 ✓ J 



/13s<tr-
E 

SJ'IO .J" ,1. 0 V 

2.0 ' -~ 
.. 

✓ 
1 
+ 

·-· 
30 ,~ 7 v 

..{ '1, ? / 

, ~z, !r g ✓ 
-

•' ... •· 
✓ ~ () ,o " I 

' 
' 

, 

, 

7tJ 

. 
C,/, 3 ,v 

~{ 

. 
• ,, 

t-1-+ V 

, 
9 

~/-1 ✓ 

rJ:) t)() {. /. (. ✓ 
J 

~· //.. ,1 . .! ✓ -J 
f ~ 

2.tJ r,.1•7 ✓ 

J 3t; ;,/. 3 f· 

4 ,~.e /, . ~ 

J-rJ Cc;_; y 

'-() ..r;.o ✓ + 

?t1 

,f.J 

C> 

l ~ 



·• 

I 
. . . 

;V3S' a> 
E I ✓ 40!'0 .S-Sl,5' 

90 ~-.... 9 ✓ 
I 

1-/00 J '?, ~ ✓ I ... 
·1 

/(l ..t:"t". ✓ ,. 

7" ·,RJ.2 v 
_s() _j7\.f ./ ~ 

.. 40 ..,-(),f, ./ ½ . 
' ·' .J-0 ...ro., ✓ -~-

~ ·!• 
~ 

t,o ~--4 v (.; . ... 
7t; 0-0,1 

:i 
\ v-"' ~ 

,. 

' t 
.J-o,, / "-<.. 

✓~ J/,0 V" 

4-z~O J/,0 v"' 

/0 ,S't)/j ✓ 

ze, .J,-1,0 ✓ 

30 S/,o y 

..st-2 
/ 

/tJ r' 

,rz; ..5'1,I I I 

C S'!, I ( ✓ 

/. $I.I / / 

" ..;-/, 3 ✓ I 

fiO J/,4 y ./ 

430~ t.57,~ //, 

/0 J/$ rl 

:i.o S'I,$' v' ✓ 



#3$+ ,v 
e ,,l • 

(, 

+3'0 ._; 5 /,,,. 
y 

V 

46 S/,.J' I 
~.ro -J'l,,S- ., ✓ 

C,f' J7,,[ /1 
~ 

' 
70 .t% ✓ I 

Q'I\ 01-7 V ( ... 

go ~-;, "( ✓ '/ 

' , 4-1-J~ SI~ ( V 
. 

/C ...s-,z_o ✓ 

z~ ,f/. 
I ., -

30 u2-" I I ~ 

44 ..tr--9 • ' 

d'ZJ 
, .. r I 

cc .SI V ✓ 

7c, r#,J./ ✓ ✓ 

BJ ..s,"";!./ ✓ I/ 

~ s2.;., ✓ ( 

4-J·~ ,,., v2, ✓ / 

/~ &,2... ✓ ( 

< ... S--).,0 .,, 
✓ 

<.52,"2.. ✓ 
( 

'1.-.2-~ v ✓ 

S2-.3 ,,.- / 

~2.-1- v' I 

c!,-:; ,.r v I ( 



I= 

4-S so I 
qo 

4-C,.C_., I 
le; 

2a 

3o 
-t,.J 
so 
,o 
7 

ft 

90 
,::f-7rJ(J 

/() 

~o 

JIJ 
7~ 

.m 
~?7 

7 (? 

<ftJ 

'1(7 

4<rcm 

If I 
~I 

I 
N%710 

s2-+ 
.SZ-4-

✓ I 

✓ ✓ 

I £2,? I ✓ 

JZ,(. ✓ ✓ 

.S/4.e I ✓ r 

,r3 .. o ✓ I 
.S--3 ,0 ✓ ✓ 

J:Nj v / 

.S-2-'1 ✓ 1 

S3,I 

c.S~,/ 

.. r3.1 
r-3 2.. 

S.3·'2. 

V I 

V 

\ 



... ·J.·. 
I ,.,.n 

#3-StO 
• : ,<;.. 

I= 

S-.S3-9 
/ 

4g 3C' v 

1-0 Sf~ v 'i 

./,V ,j-4-d- v ✓ 

t£) JCO v ✓ 

7t) SSS 

1: 
/ 

i ; 

<fo St:. .9 ./ . ,. 
i. 5~ 57,~ I,.-"' ✓ 

. 1'. 
-~ ".t.:. 

·t ~00 ..£,-9,/ V / !· 
' 

~ .) /0 s-96 v ✓ .,. 

{ 20 C..:?.~ ,/ I 

;. 30 c.c.?, ✓ 

M (../r/ ✓ 

J,t} ~/, ,- Iv I 

{,L) t,/ .r v ✓ .. 
7c:, ~/.9 v' ✓ 

A'o C:/,9 ,✓ / 

Jo 61.9 ./ 

r.:.:::-tJ cJ 0 C.Z I ✓ ,. 

/cl I G '- :1- v 

-:2_,:;? c2.:3 I, 

.:h .. .z.3 I 

'1c7 C:2 . .,. ., I 

q) C, 2.., 1- ✓ ✓ 

c.c '-;,, .4- ' .., 

-,-<" c.;z.4- ✓ 
✓ I 



,,.r3.s-io 
·~3 • .I 

e 
✓ 

..6-0 /0 s,z.s ,/ 

9Ql 
?-r. 

.. 
~2£ 

✓✓ (., 'Z,4-

cL-1 oo I ~2.,"I j,, / 

/c' 
- ,, ✓ 

'6-·, / 
;,_e-, ,:2J• 

;: ,JC) r: L z I 
!~• 

;.• 
40 I (,' / 

.. 
, ' .. .. 

0 C2,-z.. '2 
, 

,o I CZ~ 
:r 

.. 

C:./,y I 
i< 

' 70 I .. 
),'O ~;z.z.. •✓ ./ 

... 

~!) r; ?- I 

c:..5"LOC ,i ,.. yl 

/Cl c::Z.3 ,;/ 

2-.t' I ~ z,'2. ~/ 

.30 ~ Z,.Z. ,/./ 

1"? ~Z."- /. 

~ t,Z ·! y , 

c;,O ' -~-~ I" / 

70 .... ~ .. ~ G. y ,. 

c:PCJ Ct7 I,' I 

'Cl t. 2} 
., 

~-- 0 ''Z, .,__ ✓ ✓ 

/0 cz., ✓ / 

ze: ~"Z..9 I 



:: .f, ;V3-s7jc 
.,.4 ,) 

E 

S3 t;,O ,.[£J.,.7 ✓ ✓ 

'1-0 I I{ z.1 v / 

'4.'t"I ,3 C. 
,.... ,/ 

,c 63,/ V 

.! 
·1c- C3,/ ( 1; y 

~ . 
1· 

·) c., C3J ,,, .,,. ( 
•. 

~ ., ... 
Jv (,. 3/ J/ ( 

';, _;, 
/ '!,, ._:~~ 

' ~~, ~1--~-" t..l_-f- I , .. ~ 
··- V -~ ., : 
~ ,0 ';,.{' v \ 

I .-1· 
.:· . ., 

U) C, 3. z.. .J r 
\. .. 
.;; ;-

,£: ?O (, 3, I ✓ / 
~ 

,•· .. 1v <-~,) 
., 

y' I 

..i C, 3 .. I ✓ ✓ 

C I 
(,2 ,9 / ( 

I 

7e, I ~3./? ,{ ✓ 

C:3C I / r..f-0 

10 - ~'Z.. ✓ ( 

I ,,. 
J.tSoo I t3,C / 

/0 ~ 3-2. ✓ I 
-.;· 

i.~ ~ 5•!, ✓ / 

~o t. 3.S I I 
¢ G. ?,.7 ✓ / 

..JV t j --1 I ./ 

(,0 C.$.( 1/ I 

' 
1, C!--'l I I 

✓ 



. 
a5 . , 

#1S?O 
I= 

s.sec I S'E-~ /✓ 

90 c;3 . .s- I ✓ 

.J,C ·- {.J.7 ✓ ( l 
/(!) ~'3.S ✓ 

" ,zt) t. ~cf' ✓ • ,, 
' 

3:•> CJ.,!? ✓ 
t. 

~CJ C..1,C ✓ , '! 
'. 

,,JO C.-5y ✓ .. 
tr? t.S "1 y 

7c _:;_ ") y' 

ft l3 e) ,,. j~ .. . 
JO ~ 2,,--1--

~ 

v' 

..J?/CHJ; C4,C. V 

1 /'7 I 
G,f. 3 y 

?.tJ ,,;.. -z.. V 

i 3e; t.1,-::, v' 

1-t r;3. 7 ~ ~ 
cfti ~ 3. 'Z.. . 

I a> ,~ .-., /I 

70 ct., ✓ 

~. ~Z-3 v 

9~ C/,5 

1: 0-<P 00 C.o. 7 

/0 ~l-3 J/ 
Zo i:;;o.~ 



! ... 

~1 
IV 3.1,-7.p ''(. .. ) 

E 

Scf 3o S~O-C> ✓ 1 

~ S:1-7 ; 

~ ~/-:3 ✓ 

~ t.l•f ✓ 

C.I,&' ✓ ~ ~ ~ 
e I "/-'/ V 

1 ye,, JOI ? ✓ 

c.3-9 Ot,' (_/-~ v ~ 

lo C.I-S y J 
~/') C.I~ v ) 3o C,./-2 v 

~ Cl,C • ~ 

.! ._r/,?, v 

t ~ 

70 + 

J'O 

60 t 
i 
+ 



·,". 
/V?;Si 

•~..-..i 
0 • I' f 

E 
4/60 JS/•:, t/ 

ID S/,3 ✓ 

'2~ J-1-3 v 
j() ~/} ✓ 

',() .:F/.3 V' I 

..tr JD,9 ,v I 
t,,t) ..rr.,. v .J'~ 

~ 
?0 ..!,'t!+/:' V' 

1 !b .Jr,; I~ jr, .tz:i,.,£ ... 

-he>,., .cot; v ,: I 
,,:, ...cc (" v 

~I I ....{'/,/ V 

:I:!C? ,S/,0 ✓ 

4-CJ <S"/, I // 

t:SO ._;,-;.3 r 

~ ~ 7-3 ✓ 

70 .57' V 

,PO £1.~ y 

g;; ,._r/.3 j,' 

4300 ._c/,,;t. ✓ 

/0 .,/ -.f" v 

..:!.,.., v/,.S- ,,, + 

.3 r..£'/,,.r- ✓ 

£4. ') ,.s-;, 7 I 



. .~ ~-~~o "'·R 
.. . ~ 

• J 
£= 

4-3SD ~,.r/,tf! ✓ 

~ ..S""/.G V 

7~ ..:ii'-G 1 ✓ 
. ~ 

;: 
C 

.ft' ..j""/ .() V 

,; 
j'O ,.r;, 9 ✓ -

;/?.;c .0·7 .I J; 
·, 
t /~ ..J.,1 -9 ,, ;; 

... 
,¢" <.f°I•? y' .. -, 

T· .3: -;'/ ✓ 
..... , -~ . M <.J(, .I, ✓ 

vO cf"~-/ ii 

' .,, . 
(:.& .. • <.{'2.,1) V 

.. 7C1 ..:-i-z V . , 
Po ~;::,. ("' V 

> 90 ..1,-;;.,./ v 

4..S-Oc> J2,; v 
-z.3 v /) ...... . 

.LO ✓2 ? ✓ _, 

.3e;, c.£",Z.;, ✓ 

9'-0 rS'Z.·1 r 
er- 1,["2-.:. /, 

? cS.Z-3 ,/ 

7t" ._s-2,.3 V 

J1 0~-4 ✓ 

'C' ..rz.3 ✓ 



#.3S': 0 

E 
"f-60""' ,r.s2 . .f> ✓ 

/0 ._Q -d' V 

zo ,r:;.-c,, ✓ 

30 .S7,.f I/ .. .. 
4 t:' ~""' ✓ ... 
,51::> ,C'2-i 

, 
v 

'10 ,.r;.y ,/ 

70 -.r 3 t;) ~· 
cf'C J'3? ✓ 

50 ...{3 I I 
47/'J,,., 

I ,r3,/ ✓ 

I" ~3-'Z V 
\ 

ze S-2, . .3 ✓ 

?.r ~-:; ,:!> v' 

~ c.j-3 4- v' 

r.J <IE-.+ ✓ 

c;,c ,J-.3.3 ✓ 

7t:) .J,-3."'1- ✓ 

do ...,-3,3 I 
!Jo .[J.-z. V 

4-cf' 00 .£ ,Jj _j ✓ 

/0 IJ3 2. V 

~ r.f3 2. ✓ 

'30 ,.ri 3 .I 

40 .J2,.~ ✓ 



/135- t, ,4J -f', 
4....i - f 

E 

+eso .ti- ..5"3.p 

l ~o <J•3 t 

70 0,4 ,.e 
.ft' ce.f J..--

I" ..ss-+ v' 

.. ( hOO ...,-e,.o ,/ 
' ►:· /0 • ,I .,,, . . ,: ' , ';u'/ ~ 

✓ t ... 
30 -1 

✓ 

I:' -1,-r, 7 ✓ 
, 

~·ci 60..C ✓ 

6C r;.e.c. ✓ ! 
, 70 &/-7 ..,, 

~ ~;,e ✓ 

.96 {.l,'-J ✓ • 

rS?Jo G'Z./ ✓ 

IO ~z . ._s-

-w ,.i. 

go ~ 2 4-

k ,,,- 1/--

~z ".!, 
/ 

.t. ~Z.-~ 
✓ 

/ C: z. 4- / 

PC' cz-s ✓ 

5o t..'l.,S" j 



t : -
41 N'.J.s 

C: 

.SI C, s,';I.J ✓ 

I~ C2.C. " 
.l.&.,, ~Z-7 V 

30 

I ,2 ,7 I' 
;- ,ft) c2. 

1: I ~ 
r, i,JZ') cz., # I I' 

.. ' ,]Jt. 
't ?O I '-'Z,2 
~ 

v 

l· 
"· f ,fr:; ,2,c 

" _l 70 I I ... C.2,.S- y 

I -~ ..t'"z ..., 

~ i . .: I 
G; z;s- V ... 

/t:J '-2~- .,.. I i3 3 i4- D ..i-:i.::..J 
' ..J' 

,2.,, v' 

I 30 C~( ./ 

~ tz,3 ✓ I C.2,<o ✓ 

'"' c2,.7 ~ I 
7cJ ~ 2 ~ ... ~ 

,Po C. 2.r ✓ 

90 ~2-~ V 

0""300 ,2.7 ✓ 

/0 ~-z.-1 V 

A.,~ ,z..? ✓ 

'30 ,2.,7 ,/ 

40 ('z.,3 ✓ 

I 



y , . 
#JS. ~ 

£~ 

.sase, .s ,~.e ( 

(. 0 c;z.1 V 

70 (,2,f ✓ 

,rt, C2-.? ,: ;JO .~ '2-

...., 1'"'7t}-0 0 GZ .y / . .. 
' /0 '-2·'1 I ,~ .f 

~ .:.z.'/ .I 
~ r.z-'I ✓ 

t3-.3 II 

C.3. 7 

~ ~3-7 I :-

?t? ·, ✓ 

~ ~3-f I 
e, ~3-~ ✓ 

&~ 0 t;3 -z.. I 
IC) ~ 3,,1- ✓ 

7..::; ~~--3 ✓ 

3" '- ~.z I 
4-0 ~3-1 I 
JV :;. 3. ;z. ✓ 
~,,.. C. :!, ,,,,,. { 

7,,-. ::. 3 ,,,. v' 
t-i"'I (.j s- ✓ 
~ (,,J .r ✓ 



.. 43 
N'3So40 

,1:.-

.f'- 00 .rt:. 3--9- ✓ 
/0 "3 ;1- ✓ 

20 t3~- ✓ 

\ 30 t3-3 ✓ " I,, \ 

·1 'Y'tJ tJ.2 ./ ?-... ; , .. 
.~t ..tc> .:,3.3 :~: 

' ;:. ... 
0 e:J,.,. t ,. v. t 70. C.-1-,~ V 

, . 
<f'O .,.,f,7 . · 

,{ 
V 

, I ,. 
~< 5c C,.-1£' V 

I 

..r7C'o ~+,f 1/ ;, 

/o I ,..40 J/ 

2.'7 C.3-7 I/ 

3~ ,3.r 1/ 
... 
;'t 

4,.CJ I ~3-.3 ✓ J ,.,.. I c.a.(j ✓ 

&,!? ~z..c ( t 
701 t./ .f ✓ ~· 

~ 

.Pt, I c,, /. I ( 5,., I ~t),(;. 

,s-Ji>O~ ~/. ,S .,/ 

I;, CO.I V 

t' ~ -4 t/ 

.. P?,..(,..... ~9- ,- y B ,?,,;3 ,-
,,_ 3? 

t:_a. I ✓ 



·-• .. 

44 /V3S.90 

£ 

$,? J.-0 I .t°(-1,..r / 
c;,~ C./,1 ✓ 

70 .;/,I v y 
.fc, 

C.I 7 ' V . 
~ :JO ~/. C. " ., V 

~ .. t• 
\~ ... -~C".;. ,1,'1 J/ :1 . .. 

r ,, 
IC., ;/ !(. ' I ~/,'/, 

1.· b 
'.: I . ,. 

2C' I ,1.~ 
~ :4 v 

:i 
.. 

,,'•"' ~ ,1-z y 
~-,, 
'f. . 40 I . t; 

~3 I' 

at .. 
I ~ 

I 



I 45 N 3:i~o 

e I 
41 .... 

I ~-s1. 1- v 
-1 (' I ~I-C. v' 

fC I .I &;.J- v' 

" 9~ ,1.-/,"f v ., 
~~~ I 

<,.:' 
,, Z/-7- ,.., .., ..:-1, :z. y 1 '· '· 

... / 
sr,.,P ✓ 

•;.,~-

.·~{ /0 ~ .. , 
,/ t 

,. 

~ Zo I ..$7,0 l 
!-,. ~ l 

3o I ..:;-/, /", ✓ 
,.~ 

1t, . 
:1 ~ , .. r;. 2... v' 

~- -----,,. 
v' :t ,J'"/, J 

4; ,, --~ I ~ - Iv 
.. /0 I .. r/,.J ti 

.fi?t ,.r;.f, .t 

70 I ,r1, .- v' 

4300 
I 

.r1 . ..r t' 

)0 ,r/ .. ,.f.' V 

z_.., ("/ 7 y 

30 .r/,7 ,/ 

40 SI-C. J' 

Jc) .S-1,.S I ,/ 

I 

&>Ci c.57, i. ✓ 

7:; ..s/,8 11" 

-Sl,f' V 

'1'p d'°l,7 v' 
4 c5-; . .9 j 



.. !; ..,. ~ . 
;vJS,o 46 

£ 

-4-1 /0 .._j-.si,e ,j 

zc, J"/,ef' V 

.3o I ,.S--2,o ✓ 

4o I .. ~2-/ V 

. ,,.J'"Z, I ,.n.z. J .!.. v .. 
• l 

7C' I £2,/ 
I· 

✓ -i 
. ,r.z 2- . 

!'o ✓ 4_ i.$·z. I 

50 I .rz.-z. ✓ 

4...s,-00 i I r 
/IP I .rz.1 
.2 I 

I 
.~:z ,,_ Iv .-: 

I ,.£"l. .4 V ~. .5"l. v' 

JZ, .s .<'.. .L 
~;J-- V 

Ce, ..rz..e;. v 

iO ._rz. C ✓ 

lb J-2. (. 1: 70 I .f'":2,.7 I 
4t:,c:;P I .r2. 7 ,/ 

It:? ~Z-R v 
2e, 

I .s-; t!' ,~ .1. I 
(.rz ~ 

7"(:) .!. .. J.f ✓ 

..S-2. 7 



. ;, I ' .> 

NU-9'0 
E I 

4,ao S.SZ·9 I 
7c:; ,,r3,c1 / 

j'C) -f"d ·I ✓ 

'JO .r-3,1 I 

f?c,C ,r3.z. V 

/CI r.1"3. z, (/ 

zo ..5'3.z. ✓ 

.Jc ,5'2.. ✓ 

1-C? c.(3 ,4- ✓ 

, . .r-c S3 3 ✓ 

e,.c ~!,. z. ✓ 

7() -5'3 3 ✓ 

-~ .t" 3,4- ✓ 
S.3,4· ✓ 

4-J'O O • .,(.3 ~ ✓ 

/(; .£3 7 ✓ 

'? ~34 V 

.J" ~-3.4- ✓ 

4 :3z ✓ 

I S3.~ ✓ 
~(' -.6 3 ., ✓ 

'?() ..r4:C ✓ 

J>~ "-~ r J,,--

'&:;! .S3-"/ v 
~600 ..s4-, .. v' I 



I 

Iv' '3,J.-9 C> 48 
E 

~ -""f,10 ...6-.s.s.-z. ✓ " , 

~ 
:2..0 ~-o ✓ 

' 3a ,r,.1 v 
.. ~~ 

~ J"l,7 ~ ✓ 
·' ';.! 

J 1 J<f,z ✓ 
\ ,J ~· . ~c ..{"l,p -;;: • 

✓ ., 
\.•; 'l·" C.t",/ ✓ ~-

t 
J'c CiJ, '-I \,/ 

jc I (I, (" ✓ 

J c.1 .. r ✓ 

~2,C" t /C) v 
t 

~ z:1 ' . I.' >. 
r,,z . .¢ 

40 I c.z.3 
,.I'O ,z.~ 

'✓ GO I C.2, ~ I 
101 ',, i 

lo 1 
t.z.-, 

9o C 2.s- I I 

....S-I~"' ,2.~ ✓ 

/.0 t 2.c I 

21' ~2.,C ✓ 

3 ' ., .y V 

/.tJ ,~ ,a " 
l 

I ,z,8 v· 

I 



' ' ~ 
4~} /(3.s 'Jt 

LE 

tS'" I'- L' .f~'2.f ' 
-r , 

~ . 
70 c.2., .. 

"· C3p(.., 
✓ .. 

') C' c.2.9 

I : 
-;, _,,. c.z.E r' 

lo e,2,.,R v 

2 ... ,.z.f) ✓ 

. , 
JC" ✓ . 'j". (.~_{'' ·~ 
4(:J 

' v 
..... , C.?...8 V 

" r • 

~ t;../ ✓ .. T 

~ 7, C.2..-il ✓ I 

c::'C-- C;c.y " I • j 

:)~ ~i., ✓ .. 
._r:,oo (3.P- ✓ 

1- C.3./ ✓ 

.:Z.:, C.3,c, ✓ 

Ja ,z.9 ~ 
t 

4._."? (..Z.! V 

J'?) i:: 2 .P ✓ 

GO i;.2.,7 I 

7" c-z..7 ✓ 

eo c2, ✓ 

9C ('].,7 ✓ 

-.P rt)rJ CZ? / 



'!',., ,, 

NU-. ~.., 
E 

54-lri ..,, 2.t ✓ 

'I 
2o (. 3 .I ,/ 

, .3o ~2.9 / •' 

11 -?o ~J.Z 

' ,So t3.I I • 1:.-.: 
. "":..aii 

'"'"" ~3.Z ✓ 
~ 

I: ..; , 4- ✓ ~ 

-. 
I 7 cl 

i 
., 

.. :5o .,.f 7 ✓ 
.. .J-,.rco C3-? ✓-

~ 
.. 

/6 t}, C. v' 

2.Cl t.3 l ✓ ~-

" 3e> t .. ' V 

/2:' C:'3.$ -I 

i. ~ v' 

a; .... J ✓ 

70 

'

"' J ..... ✓ I • 
./.,,1 ~ . -z.. ✓ I 
ft? t 2,,4, ✓ 

,_ 
?(') ~J-' I ) 

/,:) G3-G I I 
Zo 

t: 3 ' ✓ Ji~ 
.S!) C3.C ✓ / 

* (.3. 'I I J 
,4,4- ✓ 



fv'&; C> 

E 

..s-,c.o S-C4.C:. ✓ 

7~ ~4-,7 V 

J'O C.4.+ V 

!Jo UI 
,,., 

,~-s,g ~3-"J t, 8 3J7 PS ~-
.r-: 

/0 C.3- 7 ; -
•::;r, 

zo ,;,3 . ..::- V ,, 
;.~. \ . •. 3C' _3 C V 

,.. ...... 
.,• ·. 

; 1C :2,7 ✓ ;. 
:-· 

-i r -2·0 // J .., 

r,;? C.1,.£' ii 

"JC c; /-Z.. / J 
(-'., C. c>, .R ✓ ~ 

3::; CJ-3 y ~ 

Si ~ c:;o.l ✓ ~ 
le S5-C. v '\ .. 

,S'J,..S" t/ 

3- ..tY-c. ✓ 

~ ~z,-:2 .. ✓ 

.JZ) (,, /. 9 ./ 

c,. ~ c.1.2 ✓ 

·;o :,/ , 1,e ✓ ,v--4 :3 

?o /( ;/ 

"' , 1. 7 ;/ 

.S5._. '(.,! I/ J 



~~-t 
•,,• ., 

• 'i."' 
,,, . ' . 

' ., 

E 

.S:J /0 

2.~ 

/f5J. 0 

½ 
.S~/.3 ,) 

" 
'-1- z. ,/ i 
~o. 1- v 

-" . I 

<I'i-3 



.,. 

L:_-

41 ;)..J 

7C' 

5c 
4 30CJ 

z.o 

3o 

7t"' 

44-00 

/(") 

;1/3C c 



,A/3,:;, 0 54 
E-

44--40 S.SZ../ V 

So ..i,-z.1 V 

c.o Jz.z. V 

7~ .s2.z. V 

i['O ~L.Z. J/ 

:Jo .J'2.;!, v 

4-,S"L .. 
..S.l,'?> ✓ 

/:,_-. S l.--1- I 

z.c ..;-2.4- \, 

Jc, ;: ,,,, ✓ 

r.- 10 .. .r:2.~ v' .... 
~ r.2.-.S" ✓ 

~~ ...:'- ,. ✓ 

1 ,_s-2,7 ✓ 

, 
c..5-2,7 y 

; ..S-2-,E I' 

4c;, 0 .S? 7 ✓ 

/ C, ...rz fl l 

-:z,-, ,S 2.· ... I 

.::it" ...! ~~:7 t' 

•/-0 ,_(,-3.~ ( 

..so J'"'3,"' r· 

c.o \I'2. '1' ✓ 

?C' cS-z,J> ✓ 

lb S~j y } 



--'. #3<; co :-i;> 
E 

..:fr.,,, t? 0 ..SSZ-7 
I 

( 

+700 J3.2 ✓ 

/C) S,3.3 i/ 

LC' .S32 v 

; .so .F.::; ·/ 1 ✓ 

1o - :, ~ II 

.JO -S-3,/ 
.. \ ... 
·~ S3.+ ✓ ~;. 
-

;,'O S3.3 ✓ 

<Ft'" I S3_"/- I 
• 

~- 5"(" s3_~ ✓ 

4-.P t)- .,rt.. '3 ! ✓ ·! 

!C'l -, ... ' .. ~ 

~ 
2/:) {~ 

~ 

3t, ("_j ✓ r 

~ ..£.::, \; 

.J.O S.::..a I/ 

C,o S3.-;-- I/ 

7~ <S?:--7 ✓ 

,fV .S3-, ✓ 

;/&' t.S"'/;/ ✓ 

-1-'So- S4.I i,· 

//'- J.-f..$_ ,/ 

2- Sef_/1 v 

2-0 S-C,1- ✓ 



l 
E I 

4f34-0 I 

.J-o I 
'°0 I 
70 

J'o 

;V.3G; 0 

s ~~-..3 ✓ 

SC.£ ✓ 

-.r-,-2 ✓ 

6"°7,' ✓ 

~-a'-3 ✓ 

JY, .~ ✓ 

6~,o ✓ 

~-"? ✓ 
~I,~ / 

<r,/ ,j ✓ 

tDI~ I 
,;,;? I/ 

.:.✓• / ✓ 
/ ~ , ✓ - ,.,. 

l'.:Z.·?> / 

-L,O ( 

i.? ,::; , I 
".2-2 , v 

I 

6?_ .If- I ✓ 

~z.~ ✓ 

:..L,C::: I ✓ 

✓ 

c.i~f' ✓ 

(aZ, / / 

tJ,I / 



/V3~Lo 
-..--.. 
:) ' 

E 
I 

.S/50 ..S-~3,0 
I 

/ 
...!:Zco ;, ·..3 ti 

/& I ,3.-L V 

2C? (.. 3,0 l, t 
( 

.~ f-Z,'f I" ~ .. 
,: "I() ::.;:..9 v' '.I . I •' ·. :. 

i( $ 63,0 I 

• /,,., 4:3, .() 
; --~ V . • .. 

c;3,C 
. . -~ ✓ 

,5'C (3,..~ V 

; 

"' .,2 ✓ 

JBO?' I ~ 2,.5' '( 

I . 
5Jt,. z. I 

.-, C.!,./ ✓ 

3:- '-'·o ✓ 

(' ~2-.? J 

Ill'") 

""'' ,✓ 

GC' ~2.- f ✓ 

7.:J ,3.2, I ✓ 

,f:, ,,, J.,? ii 
30 (,,J. 2. I/ 

S4--.:JC- . t::,"J .2.. t/ 

/0 (,,3./ ( 

zv '2,,..( I 

30 C.'3 ~ I ; 



. I 
58 

;Y3c=.OC'l 
If: 

.S-,,,,.-9-2 I ,.:,,-c.a,,.o ✓ 
.$0 ~~o ✓ 

'-::;I .,. ~ 'I'-. V 

/0 ,:~.3 ✓ 

{?; CJ,3 / 
111 

%' t.3.+ v 

s-soo C3-,,_ ✓ 

/0 C-3 ✓ 

~ ~a.'.! V 

3~ I c:;3.z. v· 

--J-e; G.3- I V 

J;c::, ~:,,4' v' 

C-" I ,3.c ✓ 

7◄ -2.e I v 
~ C3-a> 1 ✓ 

fo ~ !. ? ✓ 

C?;(!)o ~~ ~ 
/:7 t:.4. ✓ 
'Z:7 C.i, ~- ✓ 
y, 

I ~~ /¼ 
¢ ~At ✓ . 
..S,'O cs.o ( ~ 

~ ~o ,,. 4 .,, ✓ 

~ 1t7 (A.,$" ., 

' I t..4,/ I 



a•< • I 59 '. ' f(?., (i 

E 

,fr,.';~ ~-".3 ,.s.- ✓ t 

..s 7t:10 e,3.;;. v' 

/t: ,3.3 ✓ 

2.0 I (.2,? v' 

.?e C./.9 I 

;,;~ JS' / 

ft:) C:,/, 1, ,/ 

C.!7 1-I I v 

?C> ~O,,! ,/ 

fo C,0,/ ,/ 

✓o ..S-7-7 ,/ 

~-,rc;c, -.s,-93 ✓ 

I / ' 
I~ J'"'?, 7 y' ~ 

d 
l 

2.o Ctl~o ✓ 
:i .. 

30 6 i .. -z. v' 
,. 
~ 
~ 

<-18 y 

l 
J'l') C../, C. v 

~ 
~~ I/ 

1: 7tJ I I, "'r 

cf'() t.S V 

,.:J)~ I 2,t., ✓ 

.S;)oo 6/-+ ,✓ 

//!:) ~/,/ y 

2.o ~o. I, 

,go .£'9,Q /, 



" /V3G L, f;D \ : ·; : 
eF~, 

£ / 42. zo -Fsz.z ✓ 
l' : 

✓ ~-
,-

3o .£?.,4· t +-

·10 ~~-· v· 

~V ,S/..,. ~ ; ( 

' . , 
•.· •' 

~- Jlr:, 
\ c.o .£"I. I V 

:.~ 
7C' ,r;. z ✓ ~. . . ,. . 

;- d~o .£7.9- -i '~ 
•• •,/,.. ... //, - ✓ 

t -f-.30 C ;-1,~- ✓ 

1 /0 <.{"/,,:" I 
• ! 

z J.-/ V 

3o -SI-cf ,/ 

-1"0 ..£"/,7 ,/ 

.JO ✓1-,f ✓ 

0 <..>l,6' ✓ 

7.::, ... ~;.,(' ,/ 

~P'-,., SI.! V 
t 

.5)c I -,5""l-1 

,..t..4,_.o .Sid' ✓ 

/.:? £/-;, I . 
z.c, >SI-"} v' 

3o r..5~,Z.a ✓ 

~ ✓ 
~ t I ..r-1.5 

l .J-2.1 / ,-

tc S:Z,I ✓ j 



~ 

!, 1' 

IV 3 ( 

E 
44-7:: .,-.57., ~ " 

tpo !'"2.1 y t-

sc ._r.·"'-· ·:, 
~~ ✓ 

4.1,.-e,o ..1,-,z,3 ✓ 

I,.., ~-;_,9 y 

-:z.c• ~-~c ,,, 

.B,.., ,..;-i, f 

1C .:-2 ';(. ,.. 

-- y 

C:o . - .2 

70 ...r--<. A,. ~ 

Cl r...6-Z ~-- I 

CJc ..£2.4 .;;!"~- • ✓ 3 '?,j;! I /..J4; 
/ 

✓-3• r ✓ 

/,., .... ~z .. 7 " 
2!"" ,S'J.~ V 

30 .f].7 \I 

40 \..!,-2-~ ~I 

c..Ji .J3,.:!. .; 

;,c .....r..,.~ y 

7c .SJ o/ 
c(,,._ '53,G \I 

'J .... ..S-3 4 ✓ 

+700 ... ';/ ? 0 _, .... ✓ 

/._,.., iS-3-:z. I 
.J 



., ,. 
fi2 

.. 
IV.3~ 

E 
4720 0-"'3 . .3 ✓ 

3o J3,3 ✓ 
; 

4.c ..r4,; ✓ 

~ 

r..10 s.!J-4, 0 ✓ 

Lr. ,..:4,/ I 
•:· ..54,I ~ 7C V ~~ 
.'). 

i: -t.. cf"' .£;& ... ~ ;, 

.1 .. • .. :-t}O i.£'3.7 ✓ •I• 
r . 

·4£oc ..s-1~--.' -I 
~ ,:: 

/0 -1 ✓ 
;:, 

z.ci ..ra.~ ✓ 

.:h .s.3.3 ✓ 

--10 _r3, / 

J S3.3 v 

t IS3.Z ✓ 

;t, .S?.,$ V 

..s-~.c r 
e~ .S-4. a ✓ 

4'j oo ,:;,c. /· 

S-1 I I ( JC, ~-4,-e, 

2c ..S-4,I ✓ 

ae, ,Pl fi- ✓ 

.fC ._r-4-e ✓ 
S-.S';/ ✓ 
.._r,.k ✓ 



• 0 

f:l. ,M' • 

;v'3C:: C 

£ 

4':/. 70 SSC,3 v + 

- ~e, ..:,-s,,g / 
+ 

;JO ~c;.,f ✓ 

J't:, 0'!'1 ✓ 

{ /C" ffi,3 ✓ 
✓ 

.. ;: ~ .s5-R ,, 
J 

,; ··' 3c GO. c;; ✓ 
?,· 

< 
.., 

CO-<I, ✓ .1. 
~ 

I .i:" 
,4 '-5~ ~O . ./'-
¥: !I. 

t-e? co,z ✓ " f 
,•. 

?o C./o ✓ ,-. .... 
, .. rte ,/ . ..3 ✓ 

JC t.'./. ~ ✓ 
olOD ~/.S ✓ 

/C co. t; ✓ 
z.o CJ.S ✓ 

3 C. / 7 ,( 

4D {,/.c;. ✓ 
..b-0 t/. 7 ✓ 

t.o C/.f' .j 

7c ~,?, 9 ✓ 

/1~ ~l-7 ✓ 

Sc c· .., ✓ 

,J-7 o:- ,z.3 ✓ 

It) 'z z. ✓ 
J 



;V3<f. 

E 
t:> 64 

0-2 -z.c> S'"7 3 V 

i: 3e, GZ-fl, ✓ 

' ~ 4-c, r;;z~ ✓ 

..[0 ~?.Y y 

t,,C' C-2-'7 y 
('. 

.f 
i .. 

10 CZ9 Ir ~ 

:__,. \ ~o <:::30 y 
~ 

' ,._. 

. _; ., 
70 ,,,, C.3,0 

::· S3oc c.z.R. ✓ 
-~: ~· ' IC ,2 8' y _,. 
-~ ,... 

zc (.}. ✓ 

So C~--? ✓ ~ 

4b C-'a .... ✓ 

D ~ ? ✓ 

to C3.-z. ✓ 

70 c~~ ( 

ti (;;,3.JL V 

.;it:' c.~.¢- V 

..r400 i 3 .'9- ✓ 

I• ~3-2- ~4- I 13 ~ a -f ..P-i -:[.; 
2r> C3./ ✓ 

3c, ,::;;; 3. 3 ✓ 

"'/'..,.. .(...3.? v 
..(-0 c.~. 2 ✓ 

(,.C t3.-.z._ I 
~ 



.. -:· ' , 
;V.¼ ~ 

E 

.S-4-,o SC:..3.-z. ,I 

?CJ C: 3.C Ii 

:,o C.2:1· ✓ 

S-.S-oo ~3-Z ✓ 

/6 C.3.0 II 
, 
\. zo ~3. ::i ✓ ) 

~ G3.S V 

.;: 1o ~3 . .5 ✓ "' ', • . ' •·· ,ro C. 3.S ✓ '; ,~ 

e.O ~ 3-'9 I/ , 
l 

70 C4-.o LI 

f'o '-4--4 \' 

; 5o C,.S--,/ ✓ 

...t"r; (!Jc, c;s-,, ✓ 

/0 c.s,1 ✓ 

zo ~s:z. V 

3(.., t... .S-,o ✓ 
1£) ~ 4· ~ ✓ 

r..4.£ ✓ 
• j 

~ ~4--~ j, ~-r ~ C~o , ~ 

~ 
,PO 

C. 3 ·' ' " ~ 
'< 

96 l':,.z { 

,S7tN' cz.e V 

10 cz.:z t 



,r ~ 

6f; Al3~ 0 

E 
..5720 s~ ✓,7 y 

3C' ,o-f ✓ 

-1(;; 61.r ✓ 

J.c) t./-'l ✓ 

(. ~(). 7 ✓ 
t. 

70 ,.;'1-9 I { 

• .f'(") ..s-'l, 7 ✓ 

?C' ~-9 ✓ 
. ' 

S-,? ~ ~ co,/ / 
I-'/ "-t:J-~ ✓ 

-;zo ~l-'l v 

J<J C/,.s' ;/ 

4.J (./.S // 

.s t/ . .s' v 
(..t:J ,1 . .r V 

~ ..,. 
C.t£ ✓ ,~ ~l-7 V 

:/t) ~/,3 V 

1..rJ o o ~1-.s' V 

/ tP ,().,S" V 

zo ~'1.3 y 



#.3~ 40 h .~ 
'l f 

E 
4-2.S-D r.1;-✓A, ~ ✓ 

c.o cf"Z-7 V 

7~ I .. ,rz,1 1/ 

J'o I 
q.,? ~ 

,9c ...s-1-f ,/ 

.. 
~300 .t"'/.-1- I 

~~: 

'•. 

t /CJ r;f'/, 7 j '/1 

2.0 .S-/,7 ,✓ 
l', 
'~ 

" 30 ~-1-~ ✓ 
~ 

~ ,S/.Cr, 11 
I 

. ' 

,.5"() ,.s/.C I ✓ 

t.o ,SI,~ ,, 

70 1$/. ,, :. 

,f'O 0·1.$ ◄/,, 

9c; I c.S"I. V 

4 ..,/"(j d"/,,._ V 
, 

/0 ,-/,~ V 

zc, o,, V 

30 .51-! V 

~o. u/...f 1-" 

✓/-~ y 

C.,,., I Q/,f ,.,. 

'70 v/.<f ✓ 

r-1 ·[2 O y 

~o d-z. 2. ,/ 



IV - • 68 
t'-

ff 

,4J'oo ~-52.:z r 

I ' 52.:?, ~ 3 I 1.1 3 J 7 - <J 7 

-z.r_, ..r~-7 I 

3o '-'-z.9 ✓ 
.r/(') J~-'l ✓ 

.- $' ,S3.t, I -~ -, ·,· 

C.C> J'~.o ' ·., V 1, ~". , ..... 
r'e' S:3 . .s '· : ( f' ,s ... 

.,I ..£"37 V '-.{ 
•. .,. 

:JC' S+. C 
j 

,,.,:'J.riJOC ..;4.:3 V 

J ' I~ ,;4-,(. ;' 

!-: ~~,3 V 

.s,1.3 y 

\S-4. ' V 

~-, ✓ 
6.) {'4,i' 

?0 I t.!'"~7 I 

J)c;; 64.,8 I 

.Jo J"~ .• ✓ 

47t)tt; 04.41- 1' 

/0 J-1;-t- ( 

2.~ t.S.t/-,,a ✓ 

J4) ..6-J .? ( 

sa.9 ✓ 



: .,,v,., l 
\ ,· . 

Al .3, 2.6 

£ I ;V c20 

47.S-~ 
.£" ,5'3 ' J E 

C.t' I .S?,I ✓ 

7~1 J.-~ . ..t ✓ 

• ,:fc, I ,£"'4,,,f ✓ 
I 

{Jo ,G"'f-,'Z. ✓ 

~Jc:, .f4,.o v' :· 
.. /r S4,o V 

'· 
I 20 ..,-,,,..~ ✓ . 

•/ 
w . Jo .r.;.,. ✓ .. 

40 ~,3 ./ 
I 

,,j7) ✓3,u ✓ 

t,() s3.z ✓ 

70 <f.3.~ Iv 
.fb .f'.3,.S i/ 

;lo .f'J .(,. v 
~dO .S3.e I V 

,I s..;; e, I/ 

... ,Lt) ...r~-'1 t/ 

.30 ....S-4,4 ,:,· 

*1 s~ ✓ 

:,! .s~~ ✓ 

,S.S.? ( 
70 I 

t J~.a I 
J>.:, I .s.c.~ ✓ I 

90 d-~,/ ✓ 
I 



; : 
N3C. 2. o 

70 
E 

..sooo ...rs~-3 I 
I~ I ~~-9 ✓ t t 

' I 2 I .r?,"Z, 

3" I J~3 ✓ 
4,r; I I rJ-.f. 'J ✓ 

..s~: -p ✓ 

,. c.o Sr,7 ✓ 
i, 

J 70 S"l-1 ✓ 1. 

fo S7-7 I .. 
~o .£"7,,S' ✓ 

C/,,.,o ..('7,r' I ✓ 
/0 .6 ?,,9- Iv-

2.0 S"?,, I~ 3" ..5"7-,f 

4ol .S7,7 ✓ 
I I ..50 ._s·7,R I 

C,O• J-~, ✓ 

70 c.1.1 ✓ 

.d'o c.-J>,..f' ✓ 

Jo ~-,p 7 ✓ 

s-z ~()I 
I 

.S?•? ✓ 

/0 C/,0 ✓ 

7.-t' ~/, 7 ✓ 

3ti ~2.0 ✓ 

40 (.J, 7 ✓ 



M-,, 

/VJ, zo 71. 
E 

,S,1...50 s~;z..o ✓ 

__ ci 
~.2-3 ✓ 

70 (. 2. '2. v 
J',_, ~l-t. V' 

~1 "z. ~ ,/ 

i5° ;3l.,,-, I c2.2. ✓ 

/C" ~2,4 ✓ 

2v C.2,7 ✓ 
I 

3t:J' ~ 3.C V 

40 ~3-1 v 

'!' <: 3-1 ✓ 

{.O ,3,1 ✓ 

l~ C.J.L ✓ 

J'O ~3., ( 
.9c C.J,f- V 

.J"':1 C' I C3~ ~ 

I~ C. 3- v 
2..CJ .::.3, 2. ~v t?::. -z, "c/( ? b 
3 ~3 . ._s· ,/ 

40 & :3.-z_ ,v 

~ ~.3-7 ✓--

tef) ~.3, 7 ✓ 

?o C.3.2 ~ v' )J'f ?GI 

J'o I .:::: :,. 3 i/ 

90 ~3., ✓ 
4 



...... 

I 
7}~ 

,¥ 3, 12,c, 
E 

s .Soo l 
S~3,7 v _. 

~ /t, 

' C.3,9 V 
z., 

(,,4, 3 v' 
.3 

C 3-4- V' 

401 I 
C.4.7 ✓ 

I .:o:-., I c4.g V . 
c~ I I ~s,o ✓ 

7DI I c;.s-.o ✓ 
<f'e; I 

I G.5-z ✓ 
g~I 

c:..s~ '✓ 
. I 
... 

• i5-e- o~ I 
C5,o -'------L . l I 

~$(!) ✓ 
2. I . I 

I ~~,J' 1 ✓• 
I 
I , JOI ~~ I ✓ 

I C. -f.3 ✓ 

s: I C4. "f ( 

' ~4./ ,,. 
~ 70/ {..J,.s- ,/ 
.. 

I " ,p_ o I 
C3-Z y l 

~=' I ~2-.S ' y' 

i -...5'?t:Jt7 
C./-:J ' /.t:!J 
~/-4 y ) 

',J 2LJ 
6/,/ .. 

r I 

~ JO 
c2.3 ✓-

,f(J 
~/4? ,, 



· ...... 
J • I( :5C. s-0 

.E 
S7So .j" t:. t", 7 ✓ 

C,o I 
.S-9-3 /; 

7~ ._s-?,.r y 

,!o ,J-Y,S v 

~o S'!-4' ✓ 
: 

" . 
6-_f) t:,r:, 

I fl-1 v 
t..__~ 

ltJ ~/,S ✓ t • 
2~ ~/-~ ✓ ~ 
JO c,J,c, ✓ i 

J 

4"" c1,1- J 
·q 

~ -z:,I C/•1- ✓ ~ 
C,.t, I ~I--/- ✓ 

70 ~;..g v 

Pc1. (,./ ,(. V 

9~ {,<!' _., ✓ 

-:Joo t:c..C 

1: 1o I .5"9'~" 
,,. ·!!> 1} j ~;' /_..) 4/ 

I 

I ZO' 

9t? II 

40 

..S-t? 

C() I 
I 

16 
I 

it) 

j(J 



·, ..• I 
IV3'-B" 

E 
+z.eo IS $$:0 ✓ ✓ 

• 
uo, ,S3.~ v ✓ • 

"'1-'!)oc:::i' ~-.a. 3 v' I 

I 5.3...5- v / 

• C) I .. r2,1 ✓ I 

3c, .S-Z-3 ✓ / 

1-o ..S-/,'l " / 

.sv t,-'J..,q V 

co I I s3.9 IV 
/ 

Jt, I .£3.l? V I 
I 

to S-"1 2, V .,., 

9o .S3,7 J/ 
;· .. 

4400 c.Sa,8 f / 

/0 .S-3 3 ✓ / 

ZP I .sa-?> ✓ / 

30 .S-3-8 I"' / 

4() .,S-4..0 V / 

StJ .!1- 3 ✓ ✓ 

c.o .S-4-,..S y' / 

7t:J .S4-.C ,,, I 

(/~ S4~ J/ ✓ 

:,01 ..£"4., v / 
I 

4-,S (:) t') 
I s.s:z ✓ 

' / (:) ,._r~G ✓ / 

zo .SS:3 Ii,/ 



/c) I 
'20 

.3::, 

"/-0 
._t'b, 

c.o 

70 I 
I 

£'O 
::'o 

,¢.7c:,c, I 

/0 

..:,~tf' i/ / 

~--C, • ✓ 

~-"f V ✓ 

sSi:;:f· r ✓ 

Jl-(. y 

..57-2 ,,, , 

""/./ V I 
J7.7 ~ I 

.s---f'.-f'- J, _/ 

_r7,7 V; 

SC..-'f ., I 

.S-"13 ,I' 

$-,, 7 I ✓ 

J $Y7 I , 

s.s.c. I-,, 
\S"...!,-_ , I • / 

u...r:.z. t / 

.£""6"':2,. I ✓ 

...5 ,5'::. , ✓ / 

s-1.-,. , , 
.s-,,~ I ✓' 

... r--J.e:i 1 ✓ / 

..53,G; / I 

I ...S3. I I. 



.,;, .... 
,,V3.::; '30 76 

E 

47,f't) .S.5'"3.,7 ✓ , 
I 

:Jc:> .54.2 ✓ ✓ I. 
4-6"0 C, iii,/ ✓, 

/0 ,.j~,.3 ✓ / 

2" ..3-_,._3 ✓ / 

30 .S~.t/- ✓ 

4-6 <f4;+- ✓ I 

..b7) .!""4.3 ✓ / 

lO "1~.3 ✓ ✓ 

I 

?0 I .S-3:1--✓ I 

,S3.S' ✓ CJ,.;; I 

:J? ,J'3,'- V I 

~900 .S3// ✓ ; 

/C' 6-1,0 V / 

2.,., S3-~ " 
I 

.3o .S,f.l ✓ / 

✓/& S-,f,~ fl I 

r..1..0 .,;7":f .-1- / / 

~r::) .s1,-1 ✓ / 

7 .._f;-,.s, 0 ✓ ,/ 

cf't.? .S.C-5' I ✓ 

.50 \.S-c:.o I ✓ i 

U--CJf::P(? 56.5 ~.(, 13."334 ?. 1.:i 

/0 J~.'!, ✓• 

~ c.J"t:: -~ ✓ ✓ 
J 



77 
/13" !-C-

£ 
, ,, 

.... $'0'30 ,.£',5(.., V 

4-0 ,j~., V ✓ 

0 S7,0 /. 
~o .. 5"'7,/ I/ . 

70 ✓i'-2 ✓ I 

_.: 
✓ / ~ ,r,y,..., 

50 s,.-,. I I 

.. ..£"'/ .:>O S7£ ✓ ✓ 

/~ S?•4 ✓ ✓ 

2.C S'7,-5' I I 

30 ..57,8 I,, 

40 ,.5,f',2 v I 

-_i,-J',1- ,/ ' 

SR,G:. V' ✓ 

se:z ✓ I 

£'1'~0 ✓ 

::Jo ,SJ-9 ✓ I 

-.S-2.,t)O ~-cf ... r ✓ j 

10 s-9,c- ✓ 
,., 

zo ~;J.3 ✓, 

30 ~,:,, z. v l 

4.0 c:::; C', ... ✓ 
,, 

t,,J""t:, ~"-~ ✓./ 
~ ~%-3 ✓/ 

76 .S?-~ /I 
J 



I 1: 't 
N 3, 78 

0 

e 
.S2Bc JCo.o ✓ ✓ 

:Jo Ca.5,- ✓ ' 

.53.co c;o ' 11 

lo c:,,,o . .;,1 
✓,, 

2c C/,(,. ✓,, 
, ., ., 

3o ( I j. a.3 
! •,\: ., 

4tJ ✓ ( i. .,_ <.2 :f 
.,, 

Ji 2,, ✓, 
~ 

~ 

~ ,i cc C3,6 v' ✓ ... 
l.: :f' 

7C ~2'' v / 

✓o '- Z,8' ✓ I 

go t,2.~ ✓ ' 

S-9-oo ~z~ v ' 
/0 c.z:f y ,/ 

'ZC' ::3.1 / 
v 

~o C.J, z.. r' ✓ 

40 C/3-1 y ✓ 

.j"'Z'> r.:.i~ y V 

ca c;i~ v ( 

7Y ~3~ ✓ ,( 

<f'O C.:J,9 ✓ ✓ 

90 -4,I ✓ 

s.soo C1-,I vi 

/C t. 1-: z.. ~ / 

(_ ,f..f. ,/ ✓ 

J 



• 
I,- t 

IV 3, C ,;;. ... 
L: ~ 

S-530 JC?;/ V .... ij (I 

* (..,S.0 / I ti,~ 
~ l !''-' 

-i" /-J ✓ 
; ½ ti 

w 
co CS-.-+ ./ ( 

'-, .. 
,' ~ 

'?O ✓/ J } '::-:i 
~'f'.9 ' 

~ 
. 

cf'O C,,.5'..£ v ,, ( 

~ 
. ~ 

5o c:s,,r ✓ ✓ 

~ ' /1 
) 

,.rC,.oo C, '?-, ,5) 

,·o C.1-7 ✓ 

0 t..1-.-:z.. ./ 

30 C.r;t,3 I 

,?C (A,I I 
cSi ~J.7 ✓ 
<-0 ~ 3-Z v 

70 ,z,a J/ 

,fv r_Z,/ v 

~ 
1/0 (;/,3 V 

6-700 Cl-2 

/o ~ /,/ I-

ZcJ Cl,7 V 

30 (,, /,7 v 
~ 

40 (.~,/ ✓ 

,J-0 .5''1·3 " 
t,tfl ,S'f,7 v' 

.S'!,7 / 



80 
e 

£' 7 &0 i5" -ff°'/,-!."' 

So (.0,3 

...3-~oo ~2.o 

/~ '/7' 

'i 
LC' ~/.~ 

3c (;I,,? 

../C, (,,/,.S-

.,c /3 

- ?/,7 

?O C/;.S/ 

<fo G: / ,Z. 

:3o .o. ~ 
..s-~ C .:: "J,/ 

,?t))1 . 
- /". pp,f .» --'' ,,~1 

✓ 

// 

i/ 

✓ 

✓ 
\ 

r' 

y 
" ~ 

I/ ..f 

' t 
v ~ 
~ 

~-

DIETZGEN'S RAILROAD CURVE 
AND 

REDUCTION TABLES 
Copyright, 1914, by Eugene Dietzgen Co., New York City 

P.J 

CURVE. FORMULAS 

Radius=R=
810

5~
12 

(1) Degree of Curve=D and sin.~=~ (2) 

Tangent=T=Rtani (3) Length of Curve=L=lOO~ (4) 

Middle ordinate=M= R(l-cos. ~) (5) =Rvers i (6) 

External=E=Ttani-(7) =R+cos.-9,-R(8)=Rexseci(9) 

Long Chord=C=2 R sin.'i (10) 6=Central Angle 

EXPLANATION AND USE OF TABLES 
Stations,.:..._Given P. I.-Sta. 161 +60.35 to find Sta. of P. C. 

and P. T. c,=62° 10' D=8° 20'. From Table IV for 1° curve T= 
3454.1 and+8½=414.49 ft. From Table V correction=.36 or T= 
414.85 ft. P. C.=Sta. P.I.-T=157 +45.50. Also from (4) L= 
746.00 and P. T.=Sta. P. C. +L=164 +91.50. 

Offsets.-Tangent offsets vary (approximately) directly with 
D and with square of the distance. Thus tangent offset for Sta. 
158 on above curve is 2.16 ft. found as follows. From Table III tangent 
offset for 100 ft.=7.27 ft. Distance=158-Sta. P. C.=54.50, hence 
offset=7.27 (54.50+100) 2 2.16 ft. Also square of any distance 
divided by twice the radius equals (approximately) the distance from 
tangent to curve. Thus (54.50)2 +(2 x 688.26) 2.16 ft. 

Deflections.-Deflection angle=½ D for 100 ft., ¼ D for 50 ft., 
etc. For c ft.=(in minutes) .3 x C x D0 or=defl. for 1 ft. from Table 
III x C. For Sta. 158 of above curve=.3 x 54.5 x 8½=136.2' or 
2° 16.2', or 2.50 x 54.5=136.2' from Table III. For Sta. 159 deflec
tion angle=2° 16.2' +8° 20' + 2=6° 26.2', etc. 

I 

Externals.-May be found in similar manner to tangents. Thus 
E for curve above is 91.37. For from Table IV for 1° curve E=960.6 
for 8° 20'=960.6+8½=91.27 and from Table V correction=.10 or 
E=91.37 ft. Or suppose .6=32° and E is measured and found to be 
42 ft. What is D? From Table IV E=230.9 and+42=5.5 or D= 
5° 30'. 
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DISTANCES PROM CE.NTE.R Of ROADWAY fOR 

CROSS-SE.CTI ON ING. 

Roadway 16 feet wide. Side Slopes I on 1 ½. 
for .Sin~le Track Embankment. 

0 I .1 .2 I .3 I .4 .5 I .6 .. 7 .8 I .0 IH I 

8.0 8.2 8.3 8.5 8.6 8.8 8.9 9.1 9.2 9.4 0 
9.5 9.7 9.8 10.0 10.1 10.3 10.4 10.6 10.7 10.9 1 

11.0 11.2 11.3 11.5 11.6 11.8 11.9 12.1 12.2 12.4 2 
12.5 12.7 12.8 13.0 13.1 13.3 13.4 13.6 13.7 13.0 3 
14.0 14.2 14.3 14.5 14.6 14.8 14.9 15.1 15.2 15.4 4 

15.5 15.7 15.8 16.0 16.1 16.3 16.4 16.6 16.7 16.9 5 
17.0 17.2 17.3 17.5 17.6 17.8 17.9 18.1 18.2 18.4 6 
18.5 18.7 18.8 19.0 19.1 )9.3 19.4 19.6 19.7 10.9 7 
20.0 20.2 20.3 20.5 20.6 20.8 20.9 21.l 21.2 21.4 8 
21.5 21.7 21.8 22.0 22.1 22.3 22.4 22.6 22.7 22.9 9 
23.0 23.2 23.3 23.5 23.6 23.8 23.9 24.1 24.2 24.4 10 

24.5 24.7 24.8 25.0 25.1 25.3 25.4 25.6 25.7 25.9 11 

26.0 25.2 26.3 26.5 26.6 26.8 2G.9 27.1 27.2 27.4 12 

27.5 27.7 27.8 28.0 28.1 28.3 28.4 28.6 28.7 28.9 13 

29.0 29.2 29.3 20.5 29.6 20.8 29.9 30.1 30.2 30.4 14 
30.5 30.7 30.8 31.0 31.l 31.3 31.4 31.6 31.7 31.9 15 
32.0 32.2 32.3 32.5 32.6 32.8 32.9 33.1 33.2 33.4 16 

33.5 33.7 33.8 34.0 34.1 34.3 34.4 34.6 34.7 34.9 17 

35.0 35.2 35.3 35.5 35.6 35.8 35.9 36.1 36.2 36.4 18 

36.5 36.7 36.8 37.0 37.1 37.3 37.4 37.6 37.7 37.9 19 
38.0 38.2 38.3 38.5 38.6 38.8 38.9 39.l 39.2 39.4 20 

39.5 39.7 39.8 40.0 40.1 40.3 40.4 40.6 40.7 40.9 21 

41.0 41.2 41.3 41.5 41.6 41.8 41.9 42.1 42.2 42.4 22 

42.5 42.7 42.8 43.0 431 43.3 43.4 43.6 43.7 43.9 23 

44.0 44.2 44.3 44.5 44.6 44.8 44.9 45.1 45.2 45.4 24 

45.5 45.7 45.8 46.0 46.1 46.3 46.4 46.6 46.7 46.9 25 

47.0 47.2 47.3 47.5 47.6 47.8 47.9 48.1 48.2 48.4 26 

48.5 48.7 48.8 49.0 49.1 40.3 49.4 49.6 49.7 49.9 27 

50.0 50.2 50.3 50.5 50.6 50.8 50.9 51.l 51.2 51.4 28 

51.5 51.7 51.8 52.0 52.1 52.3 52.4 52.6 52.7 52.9 29 

53.0 53.2 53.3 53.5 53.6 53.8 53.9 54.1 54.2 54.4 30 

54.5 54.7 54.8 55.0 55.1 55.3 55.4 55.6 55.7 55.9 31 

56.0 56.2 56.3 56.5 56.6 56.8 56.9 57.1 57.2 57.4 32 

57.5 57.7 57.8 58.0 58.1 58.3 58.4 58.6 58.7 58.9 33 

59.0 59.2 59.3 59.5 59.6 59.8 59.9 60.1 60.2 60.4 34 

60.5 60.7 60.8 6l.0 61.l 61.3 61.4 61.6 61.7 61.9 35 

62.0 62.2 62.3 62.5 62.6 62.8 62.9 63.1 63.2 63.4 36 

63.5 63.7 63.8 64.0 64.1 64.3 64.4 64.6 64.7 64.9 37 

65.0 65.2 65.3 65.5 65.6 65.8 65.9 66.1 66.2 66.4 38 

66.5 66.7 66.8 67.0 67.1 67.3 67.4 67.6 67.7 67.9 39 

68.0 68.2 68.3 68.5 68.6 68.8 68.9 69.1 69.2 69.4 40 

Example-If point is 22.6 ft. above grade, bow far should it be from center line to 
be a slope •take point? Ans. from Tnblo 41.9. For •11me slopes but other widths of 
roadbed correct above figures by ooe-h11lf difference in width of roadbed; thus in ex11mple 
above for 20 h. roadbed distance will be 41.9+(20-16)+2 or 2 ft. added to 41.9 =43.9, 
For slopes of 1 on 1 see inside of front cover. 

Made in Germany. 


