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Lam.? o f. :» r "c~ o.Tlzî .~r,+~'r 	3 '`:C?cxxr 	 Z  

	

~2~.+ry 	 I~ ~y r+~-r n 

	

w7 l.•.:.'.s w ~,a,+rL.J w.++•L.r 	~1 	 4... w. 	~ as .~+ 	4w ~Irrw,f ~ ~.. t;:.:. uyA'o 

afx + ' 	.:o J Cc 	 o' } 

 

	

2. cij ci 	C327 

+ * f° 0 v 	~„"'~... L 	e + -•,r,, S ~+'4 t'+.r'a ~'ry 	"ti'..~ ry'Mfr''~p'."'`y;`.~ 	 r.... 	.r .. , l"-• 	!~{~' "t'~► '°~. .w~ ✓ 	d 	rya~i=a.... r.... ~-..a_.......~..;;._::..w.Si~..._ 	......,....»w-__ __°u~ 	
....~ ... 	.~ ,.s 	 : ...~ Ir.Y._ 

^a 	r+, ir►!'ri 'R ~~'r ~.y.,.ra^ 	i- !- r 	
c . 	 ....~ ar~(+z  

(++rN 	^ 	
*~. ~.•~.- ~.' i 1 a.:.i f L_.7 ) T...1t, + 	L:.^~'+'~,'y r• !I rm-- 1r o, n~,....c..r'. -.r   

1. 3t 	t1s 

2. tctx 

~'•p 	~ "'. r^. r" : €~ ' 	1  *' *''.*"m 	O 'i'e^. t" Q c 	~0 

ice, 

~~- ~? 

 

c cr M ' £'z': 20 X?  



49 

	

3.G 	 '' 3. 	 o r' ," 	
j 

	

4...5\. 	.~A..i~..J, ~.. 	t`►,ev;1 	.. ...., 	Si.r 	~c..Y ` a 	.'~•~4.r i;..tea....•. .# 	..ai~~F 

	

o 	. ,d ox 	 ct-~ ► zt n  

3* " ' r ` 	' . :1  O, o 

on 	 o L 	^: r, 	„^~ {c oc on 	'C.".1 	'~ 	~, ._, ~..  '3 	 f, ,. 	,,,~, 

t'ic OaDt *s~:. ~I ~ s 	^, u. 3 	'Q: 	o 11 7 La 	~ eZ  

{~}}~'` _ 	 n~ /~ 	 •~r~ 	r•~~± ~'x 	y 	/~ q~r+~♦g,~!'y~ 	~F
• L.j 4c ..,.,..f ~a r 	

r, c. 
	~3d .J 	3,~~ #..r 	r# J+r~J 	 -s ....,.J V 'h.r •d~....~ l4 +cA ~~' 1  

: ~I A 	~ ^✓~.f ~b( 	,..l..~".^ 	M+v..f  

t 	)* 	3 . .: 3 	: 120 • . - c.~ ',^ 	r 	~• 	~.~_~* t°, rra r~.:. 3 

 L c- 
^4r 	l"~£  

,n 	
o ' 	c 

r K•.t -... 	r 	f' w r' 1i 
	 1c- r'` 

	l
• 

~+y 	~ 	i 	Y".~t~`>," • V~1 	rS ~. ! . 	,tr` .. n 	~ 	her 	}~ V 	....,3 	.. 	.,+t.:.."s..._J 	.ac..r 	...~rr..~ 	.,+ 	sir Lo t:•...i,a~ 	.r 4l r' +.ta 	r,1.  
Y 	nom/ 	. f . 	

3  
......%.i 

R  1. 	r3̂i.Za V 	 + e 	D 	C tI 	f  

S o c1 c , r ...;+ 	i• ; j Lr 	a... ~1:a -., .~; • .,aG4Le ' ~ I.s 	M 

3. G. 	"' '- +~'N t`°~~ 	't `~ ~' ~l .' "'~• a : 	~o a-1a: stn .:a 

coaczct 0 !" to r o  

.,.5. h7,.'eJa.~+raF.r r.} ~LVw i. »•~,:J 1.. 	5vwi.:.S 1v~ca  

t tu `"~''""^t 	'
' 	 L

1d1 "±Rr~.'!FI 	f,""~~y ,~.-,nr,t!E ~ ~'g ~►*'tt "104 ~` +~ -►' 	c "~ ct L... -.-. ~io~ 	 ..-•-.+s,3e,..y L'V 	~la:a.w!i 	+~--*.t► 	...+,.w3 ~r~r..f'L. ,.,~ 7.,r~✓..L 	 ti.,»....+ 

ot'' 	'-.:,R {lu:~ eyi'1.`~~~ 	~~.: 	l ~ 	a n z ' c-,,.t. ta'-icr co  

tc tvo 

off'10 	oZJ'?o mm, ° . 	ZO E 	 .E}O 222 



r  ~ 9 

"Yt'+ ¢̂ 	 r`. 	.`! '~' 	,r"...`, :,:p "r
?..i..i{:'M̀3' 1,: .Q  

t tc C 	7:r. 	7 C`Q2O ?c. 

4.a-...~.: v~ A,...~'i 	~..a 	h ....v.rw i•1 	4 ~.I c.~.► W" f- l * L^..1 	R.J cc  

7V3 	to 

i 	;'.I1-,' 
	 C3;? i:.:,...r

'"'`,.tw~ 	
`•' =M'`f i'~L t ~`*• ""..t:-" 'r!," i 

y- 	 tio 

i..~ "j.1'~R~f. 

c. 

~i 	• +~e.,~1~! f'', ~ k̂ _.R f.~,.'F~i ~ 1~ 	1 .r _"! S-r~ ? /y 	'~~ ~
r 	4Z "'" 3v:r.~ Co t 2 c 1 ~ 	2 

,.d-..7 	u ~R..+.,:,~ 1.w 	 w.~._ ...r +wi 

yyy[ ~~y4rriii 	,,~ r 	t` y 

	

'c' 4 	„-,~v ~f rh r. f!.*~~ ry }..r 4•°,r". t 	"f y/~! ,•* y 	~I~•P~~•pxi 	'4 <+~•, ~]y~ ~~ "*~ 	•r 
M`.-YfJ 	~..f 	r 	..... wwra•f ~' w. 	... ~..+a_..~ ~'Wsr `v5.1~ ~.'w~ 1'.I~ Fw. rN ~i.r~..l~ ~+r'ti.. 	~~,; 

v r.~► 	~~+ 'I 	....fir (( t 	` 	S 	3 	co .++..d' 	'.. Y 	+M}t 	a-~w o  

L~n,'.L..a-J+,►4.a..~ .~. 1~.i1» ..1 [ 	!` 4 +-w...--+..,.1 	O. 	 `- + ; 	y . Sw  

	

J 	 o ?  	'j i+e n 	4 	shwacz, c- r+wo co 

.. 	 o-)c ~.,n , of;" 	f) o c'; c 	c,cc  

	

N 	r- r 	r f► .rr's 	+s d".r,r/1. ~ 	r 	~1 	 a 

	

_ _, 	 . 	c...~~..~v..~. cam.: 	 tr. 	of" . :.. 
r., 	

~ ,1 ° . • ,. }.`..~ , w 	L • ? 1::--~.1 i ,..~ ~.i
C'- _ I 	'-" % t ..+, S .{! r. r-~,.y ,I+,1 .. .......•;•1. 	d  r' 	4'R  

: 	 ~.  

 O I~ "lrr y„>._... 	4.~....✓ 	• ~..,. +r..,w E. +r.....►-.+.v. _.:,~ 	.,_,..,.... t.~'^~/ .,...~-i.. 	s \.it .. 	~..7 1..~_ .F 	iii i .} 	 ~w..O  

~-y.~̂  rx~ry r •r. f"1 ~"'.++;r-4r~ .-~ t 	ry 	';~ °---r •  V ..w.►'4,,.... J 	ti..+ ~....-.,J 	. _. 	L.,.v 	L~ 	i  

~r 
, 

) 	rJ~y n'' ['~ 	,-.. 	' r,.f-7~i•"~ .t'~'1~~ (~~ 	jy-~`t 	'~"!•"Y'l~is ~'  
RJ~ ' 	4.:`.71~•..~r: ~rT .» ' r4':':~n.:irrk.:~A~..+.J.::.~1':  

I L 
	1/ 2893' 

~F.,IL Yk- it..,~r.v !i r'~wr1r'  



4.c 	 "c eoo2. c 1 c o. 	; 

'or' 	:'   
c`A. c t.~..w 	 21 	 _ 	 i~,iNNTM M 3.. 

- xriy z it ' .''! CO 	'C'.3 	: 3 4 o WO 	4 

C?o 3tc t ,o c"Sc 	) 	't C7 f'",j .a .off 	flt 

3'' 	f 	coy t ' 3• 	..10 eon . t o-= 	3 }'}+ .r 	7 	`"at 

f~a~: 	....:w~.~4.i b.3 Ln 	.a~,r..i.i eno-.,V=c 	rnww it G:...r+~ _ 	..3~. 	iJ  

2 	3 • - .~ i w.- 

~s nj t 	 o .. w toz o  	cc Co 

 i 
	

',n 
 

t'i...wL i 	Lr .i»+...,_.t~... 	• ~ ~.,.. 	•  o 

+ft 	"~.."f ~~ 	(~{!,'~ J >-+ 	t--K.„,>•!'!1~'~ 	/~ 	" 	~YPI {"'~ 
~~/~ ~aaA~'"d'.,'S 

x'`4'°4 	'-''~'l,,~, !"'n'+~ 	̀  
~ 	 .1 	~4w ~,,,r'i.. y.J4 

-r 	~'+i 
Sf 	~+,v~'  

+`•? 	t.~ 

	

f"'t~ (~ 	f Y"~`°t. r* w 	w't 	1'1 	
O 
	~'t ~.'•-?f`Iw'ti 

..II~ 	- 	TL \ . 	.1 	.-s ~l 	J 	., mow,. 	
w 	.... ~l ~.FJ a•.„: jw \..:- -tie' 

n r
.
7 a , 'S 	\ P. 3 r 	W. rr+ice ] (:o tI 	+ c 	1..1  

o 	c' r 	• 1:1n,"' off' im t I c 	r } 	0 	f~.."' E 
'~,LJ*.i •}~:~.. r~ 7':.1! 4+` 	7O C C V •. CV C9 o~o~ V c a 2c 7o 2 "ZO 

t3ixs•• . aoLva r (Ct7iO 	 no 0' 

^ i 	r ̀  - i • ! i ̂ ~ t~/~r-- -• r e. ` w~~~r ^ t'► /'2 	re"-- 7^ s  

3•;{ 	^~ "~~' 1`:` ~^~h~'' 	!~ 	 `•• X1"4 `` "d 	s ~-to r M--7~`j I r► Y.rs"fr,^r 

Cn- O v --1 fir. r 'J O u ^J7,~~► * ' i.. `. ..r 	[J►C..► ,~~ " 	t ...l , ....+.,: 
" t1 ..•~ .r ~.1 	. 



Q2 

4°! 	7's 	't:'!4 ' " µ 	'L3c'`s. 	S `L'" J 	t3 	o, 	'. 	to 

Rio -c C VC rz 	t t iT O.9   

o` o unc"moo trU. 2O ': 7 oil 	ccO ctic t t oco  

€Q C s 
 

to 2O I. 	io C 	iüi1. Ern fi o 	'cat.'.. 

int11c bt 	: rt 73 	V. ¶ io u . 	t 	+. 

c is L i lac 	' '. o 	lr Cl .3 - t Flo c 

c ton 	C z co•- ;rte c 	~. ~c 

1. `1 txLn con tit `i cc 	n it C3± 2  

Co e n bo ot1, c:1, 	., 2.c' o1 
r-U vtc 3.7. Tho1 . on to t`Atc-rib-o 

. 	co tt !o 	o c%t of C 

t>. zrw -i 	o 	t rc. 

5. 'A cxn a c1 cu{ -"' .c t cu1to £'ot & io 

C). : a, C 	D C.'' `. oti t. 	:x::0 C  



5 

t ' cx. 	zn w C i- oto c nt o. c K'oz' t:i'o ur 	lco 

t ei e.: t'O 'ms-, a th o,or tt  

2 o~ *l 	-.iy7 Cu 	tZflJ fl3 'L..r3. tl  	V' O L 

Qi co y:- + 

 i - a 	
S' 	.r-1 '~ 	^+alt 	,*-s 	•- 	,,.-1+'t '~ 	t'± 	''~ +-od+ 

:... 	C r 	'~ 	 as d,. V''  5 	o 

~s P -'R T~ ~4 ~"„"~ ,... i~~„y-.. ~^t ,r....-.. 	.'~•-*""Y'i ~r-+""Y 

	

 
. Vi 	

L3'.'`` 
 

	

... 	 ....-.. ~ ” «.s..~ s1 , .~.,e 	 ...ur.. 	4-. 
 

.. t"i r j r"•.'4"I~.  



J-) 



~ Q 

I~  
44 

WW 

W W a 
" q o 

0 
S 

w o 

q U y z z 

O 1 Q 

W o 
0  z  

Chi O Ln 
z 

h v J 0 cr 
S 
U 
Z 

H 

0 
D 
Q 

0 
U- 

4 

0 
i Q 

0 

U 
F- 
Q 

W 
S 
U 
L 

J 
Q 
U 
a 

A ~ 

o ~ N 

F 	~ 	b 



rn 
Cocuc/R'.NGTE cN1i' Eo✓L Sw,Tcy 

5TARY.~r/T7ON 	 6 REMOrl srAQ7-,ty 
iN oo NCRSTA 1.40 	nI 	lAfoa re 

'2s r 
57,4E 

FiELp 5w74' CL 4rEp 

.CA,,r yaw, QELAy REser 

MASTS -
CONTROL 
RELAY 

A 
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,.. . 	G'.^ẁ'+~J G. .f 	~:, _~J !"'__.. .. .~L:..iH#! 	.~.~.~.. 'i~...~W~r4~c!► !.,'"l .;,.~3 

	

Y+wi "✓  f ~ ~... .,...1 `f{ / .. i ~-"- vw-.r v!1 ~. ,-,•'u .'~ 	L:-. ,.+✓  ~.r~. 4 r:..i. t. ii SJ 1.~i 	Yw72rs irfi~1 

r~ n".+-~ 	w " ~' •".1 f' +v-+... T ~ ~ .-s• • --1 •.. • F 	..., r«.r+,"'y 	.r,-.w.~'}.~;..., 	My /~!~r~■~`y ~"J~e~ µ {'^, y 
t 	 ..... 	W ✓ 	.....v+. ~..J i .~,,.,.. { 	4iSr~JM .J. 	+► ~MiyI VJ4 a•.i Y.iafrl 

a.~ L- f + ao! 	w ~"4-:«as ^• '... i. w. ' - Y W~ ~.w.! .. .,,..w* 	. ♦ ~ ~ v... ~+w-+ 1 3 ~.it-..1.! ~~-~ ♦ _-+r+s ! +4-'-~ ~J 

/ 	y 	i'~ i .` }.f ) tr 	r3 • ... i .n 4.z. 	=1.~,.y/ iIy /'''~}!~Y'~~% zv 444 ~s...~ r x  

	

~ -. ~ ► ~ 'wV 	A..'~/ 4'^1 f 4~ 	 »i r..lYti~ h.+F ~~ x'1..1 ~Jriiw 9►.a~!a,.+r.~ 	 ~} f e +~--•' - 

'. 	• . 	SK. r-+.J .✓+.:.-.a J • .: - _.- - .~~.. .w...~.1 	a► #ii....r'w.i u;jt.+~ 	d+l. 	I++..J..  

.t•"~ 	..-v"t r f* 	y,, 

	

 
 . . . r:D t  

	
. 
  	

j  c ►V 	or;' t7  

•k' - 	t 	...-...,.... 	•..te r,. 	-  

+~..' 	~' 	". - -.~ 
S 

• ' 	t.,*.'..S l 	 .'4 	 !"! 	 ^ 	 ft  

	

a 	 um- 'n 	z' 	r+l''r 4 	,ten C) 3 Q 	p 

yi' .a... r.J Q14~ 	~i.r~ t loa cz,ac? 	 L:.J a7m. C+. 	o eF+a.► c 

c1 ocx 	2o' 

c 	 ... 	?!CD it 2S br;r 'oc 	mvcao- ':." 	; ': 	c~.^. 	; ctE '" a 

020 c 	tio O 	to eo b z Co 	o e 	^~ 	o 	tD 

~+a/~, 4~.kra li..i,i♦~ 	i.~irl 

	

~+y 	 .ti++±~ 	nyr~ 	.«w.~ 	/+~T -~~"T M ~-_ 	r~ry 	~rti~'1 

	

~ L~i 	a-+.rL ~~ ±~~.s.."~ •...~++.. i 	uJ L....-.1r 	~i..1~....3.0 	~~... 	l,.ar.. ̀r 	~.~ ~ ►: 

,le a 	, 	• 	n ml o 	~, 	,0 	.. 	, ~".•` t 	~ 	:. 	-, 

1'nu 	' 	
~'-••,•"! iii,. '•--•, .--,~,J 4....•-~ ~. 

	'~tW' 	`' 	y' ~l h..r..-~ 	!"..'`~
l.- J1̀.J 	s~`

•, 	yiau:.:~n...`."I ..J  

. .. ...~r" ]1 
1 L~'  

•
1 ~1U'VY111~. 



7! 

a•. L.:~-..i..Y1.s ~I 	+~ 4'....i-J ._r.. 	•J.. . {.~.~.., .o 	 OD 	v .Mail i/\+ V •L..++Y tb 

	

f 	v> 1'+` 	\r E r~r}~ R--•• 	T~ ••+s ~t'~ ,P•h 	r^sM,'' ~~.,'~~w/~r~.~~•~a}~ ,.+Yi1t 	/' r i" 	e•'~"'frs 	/~r5r~~+ 
+i ~~ ~ 	~•~-v 	T•wr ~ ~ ~..,~ ~.i~.w.,.:R~ M \ .w71 .u.~yJ 	Y V ~ :~i ~w ~ ~r L.~ 	rM `•1 ~•.~F 	~y/T+F 

	

''a1 a 	"? a. ^. 'on c.j is fro- 	ct 1' 1 	;" "' 

r. 

t!".y~'"A. , rh.. '•.+s. 	r"r. , 	Iy It̀ } 	` 	Y '~'t~ +.•~ 	r•+"y ; ra+~`~}~'y 	~.Y ; :'+y~y, y ~ rY ♦ J•y yq~~" ~.e~./ ~,.eLi~....._.1 	Wi.L~ r.1k ~✓'~++n./ 	~.wf 	+r.,++~J ~.. 	♦.. vdi  

... ,~',v+" 	♦ r.' 	 .+hra'+hi' 	
co 

 

 

o r 	 c 	
"'^ 2 ,~ ,+!, f 	,~4 S~~ .''t. -* ' 	y'~ i3 ~ •~•,, y'A 	i ...+ j^. + .  

A 	a, ... 	a ~" , t. re 	fi"`~r t t ' `'' 	•+` ► ~' t r'k ...-, r*~ y+1 	{4~, 	.~'1,'! '1 ~'t ^r!'"''~r'1 - -  
R.: 	~ 	r 	....1 ~ ,... 	V. r 	.._..+~,a 	..~ w• . -.. . ... 	.. r. - _ , _ 	» . 	..~\. 	+. 	s t.....a . 	. v ~ 	 :. 	. 	r rY 

' .~ 
	e^rv,...✓n...'... "!.~ ~! "1,. .~. ,..i 	-~.,.• 	~. 	d '~ 1~.... n:~ r~ .-+P.,,~;+'* 	I'!;...s'1 f~ ~`' ..,,wy..te

a 

~ 	r~ *i !t' ~.-~. h~S 	..!4 •~,a+~ 	~Y~) . s 	r► 
r 	M"•M 41 ~ 	~M.d V .. 4 	iY•~ 	.. ' I4Y... 	~ Y 	~ w ~ b . 

Tr;co `11 h.°, 	cc o   
:2;'7 L21.14..r.t 	 C>>.0 •"~O 	 w iii '".Y~{+'~1~«M_ •~.► 

	

C 	C' 	Ot 	' t72t.  

c 	 'fc i 4.' { 71~1 y 	~w ►~ W'^•} c.l r 
	G

G
'C 

O •c. 	 cz1► ' TIM o rotor 	itzrr c2 y. 
1 CCOt13 	rc.fl i' ao c 

LAr~ 	` 7 4 	
WM'j~ trwi++hr.~.vr~•q (~~ MR` }•!'•}.r) 	c--t ? 

(Ica',' Of "' 	~ r► , 	t j t3r? 

+.i ♦} 4. CAF 	!;J 	 hM`- 

co:

...
.
,a 
t J   3 

	

. , c 	 w
•'
.
t
H
1

a
1
.~ .

r
. 
• 
 a.i:' 	♦ ,..q., 1A 



72 

• !, 	' 	 I tt 	" ft' 4• • 	 •) 'J 	-J- 	__4 -. 

• - 	- ,., 	• ' 	s-.-  . -.-- 	--.-- 	--- 	 ..• 	. - 

- 	! 	' - 	-. 	' 	- 	.- 	r#-%_.. -. . •' ._, •v - 	•1 '•.-. 	_... 	._ '-- -. 	.• S.--'-  . 	 S_I ,_, • • 	- _-_ -. • 	---.----- .- -•,. ,-.--_' '_,  

e-• 	 __'-_.,, 
-I 	S... 	 - 	 ---. 	 _-'- , 	.J_- _ 	-,-•- -.•-.-.- .- _••., a-_IJ 

 CZ.e A.. 

	

r\' 	'-_'___'-__-_, ••-.-1 	 •-'.i'. , 
I -  • 	 - 	 --.-__- -_•J.- --•-.'._ 

	

•• t'_ -•_'\ 	 - -.- •• 	'--- 	 .., 	_•' 

	

- 	_..,J S_I 	. •_-. 	- - 	 - -- 	'- .- 	-' 	.., U 	I 	" 

O 

of z2 
no 

	

c•. i:-: 	z 



,' ~iA V r 	; '~:'^ L.';`"
.
:~• 	F . _W...1 4.'_:' 	:; ^,f'w+ 'Ca'I 	.c  

f T"' : ,•?:`,' 	" r• 	 ? 	- s, A ,r,.•.. i 
	 2 	z'w•,'y' r 

	:. w 

,t '~~* 	~• . x- wr., s~~„ °; .'^" f'r 'r'~ . *' 14^x"" Cr" `.^S c 	lac 	Co  

- 	
n 	 r f►t:3 c l~ , f ho 

	

: v e'+ 	'~.~~ -0.01 o~ ~ , +"..<"E t7n r?~ t ~1 " 	? 	` {y.y tIl-Vt 
i l.. 	 I 	4 	~ 	•L 	~. 	c~.J1.+..i~.Y.! . aa,- ai 	4i 	 ic.a' 	. JY 

5~:'i 	«.y +~.A.
• jJ V~ ..~\....,: L,..r w -.. J 

I.4 wr. '̀~~ . rrl :'.''7 •~1-"^1.. 
	{f,. ,r,t 	i/`~s i+£~I {r+-.:y ]!'k 
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4.2 SCHEMATIC OF CENTRALIZED POWER CONTROL FOR GRAND 
COULEE PUMPS- PUMP AUXILIARY SECTION (UNIT P-3 SHOWN.) 
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