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ERRATA

Columbia: The First Five Flights

Entry Heating Data Series

Volume 2

The OMS Pod

May 1983

4ASA-CR-177657

After publication and distribution of the document listed above it was

observed that the numerical values of the Normal Shock Reynolds Numbers

flagged on the h/h
ref vs. 

a plots were incorrectly labeled. Although the

flagged values were correct with respect to time and a the freestream values

instead of the normal shock values were printed. The analyst can obtain the

correct value for wind tunnel conditions by multiplying the stated values by

0.1121 or by using the values shown in the following table. This error is

consistent for Volumes 2 through 6. The author regrets any inconvenience

this has caused for the serious researcher.

Correlation Between Free Stream and Normal Shock

Reynolds Numbers at Mind Tunnel Conditions

0.0175 Scale	 107 Ft. Lengt ,	107 Ft. Length
item /ft X 106	Rem X 1C	 Re 

NS X 105

	

0.50	 0.936	 1.050

	

1.00	 1.873	 2.099

	

1.50	 2.809	 3.149

	

2.00	 3.745	 4.198

	

2.50	 4.681	 5.248

	

3.00	 5.618	 6.297

	

3.50	 6.554	 7.347

	

3.70	 6.128	 7.767

S DW



DISCUSSION:

Over 2,000 design flight instruments (DFI) were installed on Columbia with the
majority of the DFI flight data recorded during ascent and entry (Ref 1).
Additional real-time instrumentation was used to continuously monitor the thermal
subsystems during each flight. Successful completion of the first five flights
of the Space Shuttle Orbiter has provided sufficient data from radiometers,
thermocouples, and pressure transducers to appraise the aerothermodynamic/TPS
performance.

The entry heating presented in this report is restricted to the OMS Pod, see
Fig. 1. A tabulation of the orbiter X, Y, Z coordinates for each instrument can be
found in Table I. The data is segregated into two regimes: long range, which
covers a majority of the flight data that is of interest; and short range,
which shows the response during spacial manuevers with respect to changes in
angle-of-attack. This data is further subdivided into four Appendices:

Appendix A: Correlation Parameters - Long Range
Appendix d: Fli ght Data - Long Range
Appendix C: Correlation Parameters - Short Range
Appendix D: Flight Data - Short Range

As an aid to the reader, the page numbers for the specific correlation parameters
and flight data for each Appendix can be found in Tables II through V.

The surface heating and temperature data presented in this volume is based on the
thermal analysis at each individual location via the JSC NONLI'1:/INVERSE computer
program, Ref. 2. Values of angle-of-attack and the derived free stream Mach
number were obtained from the JSC/MPAD Best Estimated Trajectory (BET) data tapes
for each flight. The corresponding data values for Normal Shock Reynolds number
(Ref. 3), reference heating rate, reference film coefficient, and total enthalpy
were obtained via the MINIVER computer program (Ref. 4). Values of h/h	 were
computed using a recovery enthalpy of 0.9H	 At wind tunnel conditions, ;arch 8,
(Ref. 5) the normal shock Reynolds number Ts 0.1121 times the Reynolds number
based on free-stream parameters.

All heating rates were calculated with a view factor of 1. The surface emissivity
of V07T9219A was assumed to be 0.85. The surface emissivity of all other
instruments was assumed to be 0.80. All heating rates compared to flight parameters
a, M., and Re 

NS )are presented on a log scale with imposed limits of 10 -3 < h/h< 1 .	— 	 ref

As an aid for interpreting this data flag events are superimposed on the plots. For
the a vs. h/hr plots the values of Re N corresponding to wind tunnel data values
are denoted. fgr the m. vs. h/h	 and ie	 vs. h/h	 plots values of a (latest
in time occurrence) are denoted.

ref	 NS	 ref

The DFI data is available throughout the entire trajectory for STS-2, STS-3, and
STS-5. Due to DFI data recorder errors or malfunctions only limited entry data
is available for STS-1 and STS-4.

1
	 t



Entry heating data for other vehicle areas is presented in additional volumes.
Volume 1: An Overview, see Ref. 6, contains the underlying assumptions, detailed
trajectory information, and pertinent information for the integration of all
subsequent volumes. In order to provide an adequate overview of the entry heating
Volume 1 will be the last released publication in this series of reports.
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TABLE I

	

	 ORIGINAL PAGE IS
OF POOR QUALITY

OMS POD COORDINATES

Mid X/Lp X,'L Xo Yo Zo

V07T9219A 0.739 0.986 1502.0 LH 422.0
9220 0.039 0.845 1321.0 LH 464.0
9970 0.050 0.847 1323.8 -109.5 432.3
9972 0.050 0.847 1323.8 - 98.2 488.3
9974 0.042 0."46 1321.9 - 67.5 507.3
9976 0.122 0.862 1342.5 -128.5 462.6
9978 0.188 0.875 1359.6 -135.1 463.1
9980 0.188 0.875 1359.6 +135.1 463.1
9982 0.190 0.875 1360.1 -111.3 501.0
9984 0.386 0.915 1410.8 -111.4 507.8
9986 0.541 0.946 1450.8 -122.1 511.4
9994 0.248 0.887 1375.0 - 75.8 530.6
9995 0.692 0.977 1490.0 -150.7 466.4
9996 0.309 0.900 1391.0 -142.9 465.0
9997 0.079 0.853 1331.5 -122.9 461.5

V09T9832 0.422 0.922 1420.0 -144.3 476.9

_. - w
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ORIGINAL PAGE I5

OF POOR QUALITY

TABLE II

PAGE NUMBERS FOR APPENDIX A:

CORRELATION PARAMETERS - LONG RANGE

STS-FLIGHT

FLIGHT PARAMETER STS-1 STS-2 STS-3 STS-4 STS-5

a vs t 1 2 3 4 5
M vs t 6 7 8 9 10

Re°°
NS

vs t 11 12 13 14 15
a vs M 16 17 18 19 20
a vs RII 21 22 23 24 25
m oo vs ReNS 26 27 28 29 30
q ref vs t 31 32 33 34 35
q 
ref

vs a 36 37 38 39 40

q ref
vs M, 41 42 43 44 45

q 
ref

vs Re NS 46 47 48 49 50
h
href

vs t 51 52 53 54 55

href
vs a 56 57 58 59 60

href
vs
vs

M
re

61
66

62
67

63
68

64
69

65
70NS



TABLE III

PAGE NUMBERS FOR APPENDIX B:

FLIGHT DATA - LONG RANGE

ORIGINAL PA .r 
19

OF POO'? Q!JAt11'y

STS	 - Flight

Measurement STS-1 STS-2 STS-3 STS-4 STS-5

V07T9219A -	 h/h vs a NA NA 1 2 3
-	 h/h
-	 h/h

vsvs
vs

M
R?

NA
NA

NA
NA

4
7

5
8

6
9rig

-	 qconv vs t 
NS

NA NA 10 11 12
- s vs t NA NA 13 14 15

V01179220A -	 h/h vs a NA 16 17 18 19
-	 h/h ref
-	 h/h ref

vs
vs

M
Re

NA
NA

20
24

21
25

22
26

23
27

_ q onvef
vs t NS NA 28 29 30 31

s vs t NA 32 33 34 35

V07179970A	 - h/h vs a 36 37 38 39 40
- h/h

vs
vs M OO 41 42 43 44 45

- h/href vs Re 
NS

46 47 48 49 50
- q vs t 51 52 53 54 55_ conv

vs t 56 57 58 59 60

V07T9972A -
-

h/h
h/h

vs a
M

NA 61 62 63 NA

h/hrbf

vsvs NA 64 65 66 NA
- vs ReNA 67 68 69 NA
- gCOnv vs t NA 70 71 72 NA
- TS vs t NA 13 14 75 NA

V07T9974A -
-

h/h
h/h ref

vs a 76 NA NA 77 78

- h/h ref
vs
vs

M.
Re NS

79
82

NA
NA

NA
NA

80
83

81
84

gconv vs t 85 NA NA 86 87
- T s vs t 88 NA NA 89 90

T07T9976A -
-

h/h
h/h

vs a 91 92 93 94 95

-
ref

h/href
vs M

Re
96 97 98 99 100

vs 101 102 103 104 105
- gConv vs t 106 107 108 109 110
- Ts vs t 111 112 113 114 115



ORIGINAL PAGE IS
OF POOR QUALITY

STS - Flight

STS-1	 STS-2	 STS-3

116 117 118
121 122 123
126 127 128
131 132 133
136 137 138

141 142 143
146 147 148
151 152 153
156 157 158
161 162 163

166 167 168
171 172 173
176 177 178
181 182 183
186 187 188

191 192 193
196 197 198
201 202 203
206 207 208
211 212 213

216 217 218
221 222 223
226 227 228
231 232 233
236 237 238

241 242 243
246 247 248
251 252 253
256 257 258
261 262 263

266 267 268
271 272 273
276 277 278
281 282 2o3
28A 287 288

STS-4

119
124
129
134
139

144
149
154
159
164

169
174
1-
184
189

194
199
204
209
214

219
224
229
234
239

244
249
254
259
264

269
274
279
284
289

STS-5

120
125
130
135
140

145
150
155
160
165

170
175
180
185
190

195
200
205
210
215

220
225
230
235
240

245
250
255
260
265

270
275
280
285
290

TABLE III (Cont)

Measurement

V07T9978A - h/h vs a
-
-

h/h
ref

h/h 
ref

vs
vs

M

ReNSt"- q conv
T

vs
vs t

s

V07T9980A -	 h/href vs a
- h/h 

t
vs- h/h ref

vs M

ReNS
^onv vs

vs ts

V07T9982A -	 h/h ref
-	 h/h

vs
vs

a
M„

- h/hrpf vs ReNS
t

- conv
vsvs t

V07T9984A -	 h/h
-	 h/h

ref
vs
vs

a

MW

h/href
vs
Vs

ReNS
t_	 onv

s vs t

V07T9986A -	 h/h
-	 h/h

vs
vsvs

a
M

h/h ref vs
vs

„

ReNS
t

-onv
vs t

V07T9994A -	 h/h vs a
-	 h/h 

ref
-	 h/hNef

vs
vs
vs

Mw

ReNStgTconv
s vs t

V07T9995A - h/h vs a
- h/h 

ref
vs M m

- h/href vs
v s

ReNS
t

gTConv

s
vs t

i/



STS-4

294
299
304
309
314

319
324
329
334
339

344
349
354
359
364

STS-

295
300
305
310
315

320
325
330
335
340

345
350
355
360
365

r

TABLE III (Cont)

ORIGINAL, PAGE 18
OF POOR QUALITY

ST-S - Flight

STS-1	 STS-2	 STS-

V07T9996A - h/h vs a 291 292 293
-	 h/h ref vs M 296 297 298
- h/h ref vs R?NS 301 302 303

- q vs t 306 307 308
- TS convf vs t 311 312 313

V07T9997A - h/h vs a 316 317 318
- h/h ref vs M 321 322 323
- h/h ref vs ReNS 326 327 328

_	 onvefq vs t 331
336

332
337

333
338vs ts

V09T9832A - h/h vs a 341 342 343
- h/h ref vs M,, 346 347 348
- h/hrpf vs Re NS 351 352 353

Tconv vs t 3611 362 363
s



TABLE IV

PAGE NUMBERS FOR APPENDIX C:
ORiG111AL PAGE 13

CORRELATION PARAMETERS - SHORT RANGE 	 OF POOR QUALITY

STS -	 Flight

Flight Parameter STS-1 STS-2 STS-3 STS-4 STS-5

a vs t NA 1 2 3 4
M vs t NA 5 6 7 8
ReNS vs t NA 9 10 11 12
a vs mm NA 13 14 15 16
a vs Re NA 17 18 19 20
M co vs Re NS NA 21 22 23 24

qref vs t NA 25 26 27 28

gref vs a NA 29 30 31 32

gref vs moo NA 33 34 35 36

gref vs Re NA 37 38 39 40
h vs t NA 41 42 43 44
href vs a NA 45 46 47 48

href vs moo NA 49 50 51 52

href vs R NS NA 53 54 55 56



TABLE V

F

PAGE NUMBERS FOR APPENDIX D:

FLIGHT DATA - SHORT RANGE 	
ORIGINAL
OF POOP page iS

QUAuTM

STS - Flight

Measurement. STS-1 STS-2 STS-3 STS-4 STS-5

V07T9219A -	 h/h vs a NA NA 1 2 3
-	 h /h ref vs M NA NA 4 5 6
-	

h/hrpf
vs R?NS NA NA 7 8 9

- q conv- s
vs
vs

t
t

NA
NA

NA
NA

10
13

11
14

12
15

V07T9220A - h/h vs a NA 16 17 18 19
- h/h

ref
vs M NA 20 21 22 23

- h/h ref vsvs Re
NS

NA 24 25 26 27

_ gTconv vs t NA 28 29 30 31. 

S
vs t NA 32 33 34 35

V07T9970A -	 h/h vs a NA 36 37 38 39
-	 h/h vsvs M„ NA 40 41 42 43
- h/hrpf vs Re 

NS
NA 44 45 46 47

gconv
vs t NA 48 49 50 51

_
S vs t NA 52 53 54 55

V071`9972A - h/h vs a NA 56 57 58 NA
h/h-
h

ref/h ref
vs M

Re
NA 59 60 61 RA

vs
NS

NA 62 63 64 NA

_onvef vs t NA 65 66 67 NA

S vs t NA 68 69 70 NA

V07T9974A -	 h/h vs a NA NA NA NA NA

/f-	
h / 

hre vs
vs

M
RIT

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA_	 ref

- 
q conv vs t NA NA NA NA NA

s
vs t NA NA NA NA NA

V07T9976A -	 h/h vs a NA 71 72 73 74
-	 h/h ref vs M NA 75 76 77 78
-

	

h/h ref vs Re NA 79 80 81 82

_ q onvef vs t 
NS

NA 83 84 85 86

S vs t NA 87 88 89 90

r

0

f
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M"7
TABLE V(Cont) 	 ORIGINAL PAGE 13

Of POOR QUAL11-1

STS	 -	 Flight

Measurement STS-1 STS-2 STS-3 STS-4 STS-5

V07T9978A -	 h/h. vs a NA 91 92 93 94
-	 h/h 

ref
h/h-

vs Moo
Re

NA
NA

95 96 97 98

ref
vs

NS
99 100 101 102

-	 gonv
T

vs t NA 103 104 105 106
- vs t NA 107 108 109 110

V07T9980A -	 h/h
h/h

ref
-

vs a
M

NA 111 112 113 114

-	 h/h
vs NA

NA
115 116 117 118

ref
vs ReNS 119 120 121 122

-	 gonv
vs t NA 123 124 125 126

-	 T vs t NA 127 128 129 130

V07T9982A -	 h/h
-	 h/h

vs a
M

.1A

NA
131 132 133 134

-	 h/h ref
vs

Re NA
135 136 137 138

ref
vs 139 140 141 142

-gconv
vs t NA 143 144 145 146

- T s vs t NA 147 148 149 150

V07T9984A - h/h

h
/href

vs a NA 151 152 153 154
- vs Mm NA

NA
155 156 157 158

h/href
vs Re NS 159 160 161 162

gconv
vs t NA 163 164 165 166

- T s vs t NA 167 168 169 170

V07T9986A -

-
h/h
h/h

ref
vs a

M
NA 171 172 173 174

-
h/href

vs NA 115 176 177 178
vs ReNS1J9NA 180 181 182

gconv
vs t WA 183 184 185 186

- T s vs t NA 187 188 189 190

V07T9994A -

-

h/h

h/h ref
vs a NA 191 192 193 194

-
vs MW NA 195 196 197 198

h/href
vs Re NS NA 199 200 201 202

gconv
vs t NA 203 204 205 206

- T s vs t NA 207 208 209 210

V07T9995A	 - h/h vs a NA 211 212 213 214
-
-

h/h
ref

h/h
vs M NA 215 216 217 218

ref
vs ReNS NA 219 220 221 222

gconv
vs t NA 223 224 225 226

- T s vs t NA 227 228 229 230

I



TABLE V (Cont)

STS - Flight

Measurement STS-1 STS-2 STS-3 STS-4 STS-5

V07179996A -	 h/h vs a NA 231 232 233 234
- h/h 

ref
vs M

Re
NA
NA

235
239

236
240

237
241

238
242h/h-

ref
vs

NS
gconvf

vs t NA 243 244 245 246
- T s vs t NA 247 248 249 250

V07T9997A - h/h vs a
M

NA
MA

251
255

252
256

253
257

254
258- h/h 

refref
h

vs
Re NA 259 260 261 262-	 /h	

f

vs
NS

gconv
vs t NA 263 264 265 266

- T s vs t NA 267 268 269 270

V09179832A -	 h/h vs a NA 271 272 273 274
- h/h 

refhref
vs M

Re
NA
NA 279

275 276
280

277
281

278
282-	 /h	

f

vs
NS

gconv
vs t NA 283 284 285 286

- T s vs t NA 287 288 289 290

ORIGINAL PAC;- 19
OF POOR QUALITY
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IÎ

^

i

I

I

1

I
i	 i

'	 i
! v

W 'III I^ 1^ ^ I I I 1

^ I I

I^

I

i !! I

it

!	 I
^

"'^ •'
1

N
1

m

m m
1
m

WI-4m1= QOWWW -- 2\=--tYWW

B-65

ft

J



.^^n
""'^K'ti :'mss-^A -'---.^,^z; . _..._	 ____	 .__ .-.-^-....-T-...	 ,-..

.I

0RiCINAL FACE c5
OF POOR QUALITY

LO

Q
CL

0
V

W W
E- N

P^

M
QCL

^i

C7 =

LL °'rn

A
O
a

0

c^
z
w
w

t-
Li.
N
m

Q
I
N

I
I

I
^^

I	 $^
I

I I ;'^j
I^

I

i

1

I

o
i

i
I

I

s
1

,

i

I
^

I

I

,

Ij,

I I

I

m
M
1

m

^ N

••

W

.^	 r

a

m
W4

ca

in

IT

.4	 W4	 N
1	 1
m	 m

4.^-+«.1S 0owu u. -- =\2--W.WL6

B-66

0
m
W

IMS

00	 =

U
Q
E

N

J'



I
ko

ao

Z^

NWi
m	 ^

^ N
m =

WLtef
MZ
N
A

N
m =
.y

W
Ix

r
m

cn
m
.,

ORIGirt'AL 

OF POOR QUALn-V

0
Wy^
N

a ^
CL

o
U

m
W ^

H
W X,

a
Q n

of
Qa
z
C7H
J
W

D
Oa
NE
O

wlW W W W W
{qy pW^W WW

^"' V V V UK

i coo^^
W ^nmsss

fu IA to 0
CUM mv

LA- z==Q¢

CL CL

N aaa^^
^aaa

v

N
I

0004 D
4P+	 .+	 N	 1'1

1	 1	 1
m	 •	 •

Ii^+J= VOW4.1^ -- Z^2--aC4Jl^

B-67

t

jr



a7

+7

ORlGi^,''1.	 ''
OF POOR QUALr1Y

Z

O
HI V

N
S
l0

O m
U m

N

V

RAJ

L J

Q

Q

a

= I

U I

J ^

0
0
CL

E
O

2 W W W W W
WW W W W
IY d'Q ir(x

Z"- V^^V VC7
G O G G O

W N m m m
J ru u  Lt)

furu P1mf

LL ¢a a a¢S I S S S
CL CLN aaaaam W li l^ W l^

.-^ aaaaa
v

I
01304

it

i	 !	 I

F-H

1 1	 i I ,	 I

^	 III I	 i I	 I

T 73

f '

I

\ ^^ I
I	 r II^

I	 I	 I	 r	 j
I

^

I	 I	 I	 I	 1

IT	 I

I

a !	 I^
I	 ^	 I '

^

I	 ^^

II	
I	 I ^

r

I	 i

—	 I I I	 r

I I r
r I	

I.

r

I ^

,I I t ,

W	 J
W

C
CA

A .w ^

N

rf-

•

N
W
Q

m 2

W
CD
>E

Z

N
Qa

m =
W

qr
m
W4

m

m	 m	 m

4•►^,..1Z G^OWI^i+. -- SAS--^WI^

B-60



`- 4:

ORtG1NAL PAO—
OF POOR QUALM

00
m

a.

it

a

till
I t

l

i I

I I C I ^	 ^	 ^ 1 i

1

ij I

^I

` t

^
Ii ^ 	 ^	

f	

I	 I

I!	
;'	 I I

t I

,t t

1	 '^

a
1

I I
I

I

6

Li I

N
m

Z

cr
W
04
E

_

N
Q
J
O
}
W

m

In
OD
W4

f►1
1

m

W4 NI
m

i
m

t

t AV

0
Ui
^..^ W

LY vWi

EL m
E..

V ^

w
t—W ?

NQ ^

Q rCL

=iC7
H ^

n.^
LL

0
CL

N

O tANNV1N
Z W W W W W

W W W W W
tjU0 0K
V V V V V
W W W W W

z O C G O A

W N6^9mW
NMminm
Airjm mr

2 Q a Q Q
2 2 5 2 2aaaaa
aaaaa
aaaaa

R'I

N

U.."J= UOWWL6 -- 2\S--QiWU-

B-69

10r



ORIGINAL PAGE IS
OF POOR QUALITY

N	 .+	 •

=W¢f-^-+=^7 oca^W — m!-^^r^ N -- (AWCJ

B-70

n •
•
c^

•
m

•mN
.+

m Nm !^m 2
.^	 O

V
W
N
1

m Wm W
00

H

m
m

m
•

m
N

1

9:,

0
cn

oc
a
aEOU
W
I. -
W

Q

m
Q

a

E-

C7
t-^ aN
LL. n

v.M

O
O
CL

0

t-
c^
2
W
J

Li

N
m
.-4v
N

1
N

v
	 y.



pp

i	
i

} j

1

^1

c

i

i ^
l

1

i

m
v

aw
•Z

a
ILO

Q
sE
O
U

W
W
E

ot

a

2

H a
ru

U
f-

G]

C

E i

O Ii

1

2

O2
WJ
t-
li

N
m
v
f^

I

V)

N

m
m
N
.y

m
m
m

N
A
Z
Ov

m W
m N
00	 ^

W
S

mm
to

mCD
Q'

m
m
N

i
M	 nJ	 .-4	 m

OKIGiNAL F' r;^s: i`

OF POOR QUALITY
m

M

=W¢!-o"Mo cxc -W --	 -- mwo

B— 71



0th
n
P4

4D
ow
N
W4

0
LA
04

0Ln

0
49

09

16-4

M

ORIGINAL PAC^

OF POOR QUALITY

lqr	 (n 	 0

=Wel -0-4zo cxcl-w --	
-- UX90

t -72

OQ
mW
I--w
EC
mCCL

CU

LL

O

LJ

LL.



A pr

w',

ca r^

•
•
N

OF POOR QUAL.' i V

M.

N
H

Q
CLE
0

cxW1-W
EQ
Q
CL

t-

^ aN
W r

s

A
O
CL

N
E
O^

2
i--
C.7
Z
W
J
t--
W

N
m
.y

N
IN!--

N

•
4Py	 M

00

t

m
m
r

•
mN
«A

m	 cam z
^+	 o

WN
I

m ^
00	 ^"^

m
m

m
mr

m
N

•

!-W=tLWcCO—=mW

B-73

e

J .



t

POGFt QUALITY

t

i

I	 ^I	 I

I

1	 ^1

^

^^

I

I

I

! ; 1

t

I l^
I

!

I

i

I

d

N
q"

m
ID
le

p
A
w

aOv

WE—
W
Q
of-

CL

E-SQ" ,_

J Nn
LA. P

F-

^ 9

!	 O ^a
N
O

2
t--
c^
z
W

H

N
m

c+^
!
cn
H
N

m
m
CDI

NA
ZO
U

m W
m N
co

W
E
rE-

m
m
ca

m
t

m	 G	 m
m	 00	 N

m	 m	 m
V4	 N

m
CD
N

m

^W.

F-WE(LWlX< -=cxW -- LL

B-74

jop



:n 4!

W

m	 m mCD	 0 mN	 m co.4	 ^

m
m
taD

ORIGINAL PAGE `y

OF POOR QUALITY

0
N

al

0

W
WEQmQa
H2
O

J ru

Li a

m

AO
a

0

E-

z
W
J

LA-

v-4v
I

N
F

ti')

ID
V)
m

n

m
m

m
Ln
N
ti

m
m
N
V4

N
G
2
O -
V

m W
N	 (p
."
^	 I

W
>E

m

M
an
m
W4

m
m
m

N
aT

m
m
P

I	 1

!—W>^tL4JfYQ1—O^W -• ti

3-75)



ORIGINAL

OF POOH Q +JALI-jl

.-J	 Lh

1
m

rl
I

H 000<
N

.r	 N
1	 I
m	 •
.1	 rl

B-7o

9	 w,

z
0
r^

CL
E

U a

W

UJ a
Q

QCL

0

Li

D
O
CL

N
3c 4c4am(o
^ amensW W W W

osmti

•^cucnm

Ua^&'Cat
W .W^^^^wi aaaa

IF-

0 

{/Ah r n
omens

^ mmmm

•-^ aaa¢v

i
•MN
SA

W
N

N
m v

W0
1

Y
V
Q

l*3	 Q̂
1

O
I

W

2
LA	

Q

N

m
N



u

ORIGINAL 

OF POOR QUALrr f

Z
O

U")

a"
O I

a

W 4+
f-
W

E s

Q

M

CL o

t-
S
C7

Li

D

O

CL

E wcomwO ommm
W W W W

m9ml^

W J J J J

V V V V
N N N N

Z"'- NN"N^ rrrr
mmmm

N m®mm

^ aaaav

t
H oco<

J ^ ^

I

I	 I.

'	 X11
^	 III

t

+ m

1 i ^ II

r

'
i

I

I

N

I

I

^

I

I	 I

I I

^

^
I
I

l^f

1 .Is
I

1

I m

l'1

I

ol

I

LA

^
I

CU

I

^ 1

m
I N

1

I

I LA
..1

..^	 .-I	 N
(I

Lo"JS 00WI.Lu. -- SAS--CzWta.

B-77

n^m

0

av

V
W
a

1

Y
U
QH
H
Q

I

Li

O
1

W

z
Q

;I



N
N
I
m

I
i

I	 I
I	 I	 ;	 I	 i	 I	

I

^	 1	 I	 ^	 1

1	 1	 ^	 I
i	 ^	 I^	 I

^	 i 	 I

l	 ii	 i i i

J	 II^	 I '	 I	 ^I	 i	 I ^ i I

^^ !	 i I	 III ^ ! ; I

! '	 I ^	 Ili I	 ! I ^

I

I

I

I

I^	 i	 I

^^

l	 I I i

^^^ I
1

'll

! 1 ^' I	 j	 I I I

I	 \ I	
I

,

I I

L6
W

T M

w p

m	 PP	 ti

N	 W

.,

1

m

m

U;
Iq

1!

N
m

m

m

N

m

N

LA

N
N

m

N

V
w
0

1

U

¢F
f•-¢

IL&
O

1
wJ

OR"C"I,VA

OF POOR
QUALITY

c`

a

a m

V

W W

W =
a
r
OI

Q

a m

J 1
Li

A0
a
N̂
 co ^ ^o co^ m9csm
W w W w

mmmn
-+rumm

W W W WZ M ac ac oc

W I J J J
Cc Q Q
U U U U
cn0 0 vl

F wlul61N^ rrnr
m m m m

^ ommm
C c 4 aQQSQ

v

Lp

0004

w ,

Lo"Mis Uowww -- _l%=--a:uu

B-73

JI



tu

9
we

cc

w

V

N

I

lc
W
Oi

a
s

t •

ZON
Q

CL
s
0U
LY
W
I. N
Lai

NNQ w

Q
CL

a-

c^
1-1 a
J h
W OIm^m
A
0
CL

N

i
0

Z
W
J
N
ILL

N
m
v

rl
IN
F-

N

ORIGMTiL

OF POOR QUA I 11_%'

'i

Y

a

Y

N

IN I I
1	 N	 m

1	 1

4.^..t= G^OWL^Li -• Z^S••^W4.

B-79

.
	

?I



0 iz

A
^ N

^W
Lr
r

Ha

co

U4

s
v
Q

in

IT

m

ORIGINAL PAGI ,..J"
OF, POOR QUALITY

O
H
m
C

OU
tY
W ^

W v,

Q ^
CL

N 4
J ^
LL-

ILO
w4

0
.,

B-80

N
s
m



M	 -

r
{

1
ORIGINAL
OF POOR QUN-I t

a
u^

a

0

Nu
1.L

W ^W

w m
Ln

¢ Ln

OIL

a

c—

a

li rn
rn

0
o^Q.

N
O

V

Z
WJ
Li

m

Ln

V)

Ln

M

a
N

W

ca	 Na

i

I

i	 ^	 IIIII

 t

^^
I^

I	 ;	 I	 I^	 i	 l
i	 i	 t	

i	 l!

I	 !	 I	 ^

1
I

I

1

f

l

^

i g i	 li	 ^''
.1

II

I

I

'

I^	
1 1

t	 l

I	 /,	 !	 V
^	 !

I	 I
i

I	
l

t	 l

i
I

I
1

I I
J I

^
I

^	 I	 l
ij

i	 l

^
l; j

i
lI^ I f

,

1 1
i	

I

I
11

^	 i
I

I ;

'I

^	 1
I 	

I 	 I

I	 I	
^^

1I

1,

^I ^

^^I(
1i ,i

I
I

j
i

! 1	 J

t
sti

a 1

III

II

11 ^	 ^

! ,

I

111111

J

II
I

I

J	 1	 11

;

{I11

I'

I

,

^

JI
1

.^ N^

m m
..^ .4

Ln

Ln

W

2

2
V

m
u^

Ln

LL►- ftJr- UOWLLL6 -- _\=--IXW4.

B-81



[API
Toth—

,ti	
w

1.

z
0

0
CL

o U,
m

W a
t--
W =
^ a

Q

CC a
Q
CL s

H
S
OH
Li

A
Oa
NE
O

told HEWN
T W W W W W
i W W W W W^CKck

y^ aay^
Z 6 Law

W ^nmssm
J cuwmws

N N Pf •

LL QaaaQ

^4 IL IL

aaaaa
m LLU.6.LLLL.4 aaaaav

I
01304

ORIGINAL PA-_:

OF POOR QUA.-J i)'

•

i

E:
•S

N
2

W
00

2

$A
DJ
OZ}
W
at

{O
m
ti

N
m

00
•
.,

94	 W4	 N	 cq
1	 1	

ICD

W4	 W4i	 W4

L6"40-= (JCUUL6 -- =NS•-LL'W4.

B-B2



UR^Id'i^i•.^. t

OF POOR QuA.rf.%,
	 i

m

tu

a.

..

a

a

N
m

2

W

Z

A
0Z}
W
f^

r

m

'	 I

i

y I 1	 i

i

it

i

a

Q

^

IT W

s

Q

a

7	

I

i^
I. LA

M
.4

NW4	 ^^I

m

4

i

a
N

tY ^

o ^,
o,

W W
E— z
W
£ a
Q r

a
Q ^
a m

E-

W

00
fZ

N

O
NN N th U 1
W W W W W
W W W W W
o u: 0: ac off— vv^>>v
WWWWW

Z O C O G G

W It!

N Ulm U'i
(U cy (nf f`f t

Q Q Q Q QS S S S S
C. a Q. o, a

N aaaa¢
m U.LlwL66.
.••^ a Q a ¢ a

oaoa >
N

U.0-4.naz QOWWLL. -- _\=--CtWW

B-33

_._	 lip



F-T

ru

4L f	 I i	 i I I 1

Few> I

II I

I 11

I j	 i I I1 i I, f

eMl

4Ar.
N

16611

W

Ln

CD
W-4

ORIG,I rk'AL	 -.4

OF Pr,,,r,,jR

00

CL LP

Lo

ry
LAJ

Qll

C

O

O

4P LA un W 0
W W W ',AJ

W..; w LU w
Ilk fk at 1r w
00000

cz Q Q
om 4% Is is

W
Cul 11 m

lL 4z a a a cX ,r x m T
CL CL CL CL 0.
a a C 

x 
41

L& t^ 61 Ll 161
4z C C c C

cn
W4	 fu

t&1-4.jr. luowww

B-34

lod



ORIGINAL PAGE

OF POOR QUALITY.

m
m

0
N

Q
CL
x
0
0

IY
W
H
W
3C
Q
I=
Q
CL

H

M-1 a

J ^
1L OI

a

•

Q

Q

CL

0

C.7
Z
W
J

Li.

N
ID

v

I

N
H
N

] mN
m

m

m

m
m

0
N
W4
W4

m
m
N
144

mm
r

m	 ^	 @	 N
N	 •.^	 .y	 ^

=41Q1-*"=C7 CMD-W •- Rif!- \li!-i!#fN -- Mao

B-85

•
in
cn
V4

N
m D
m 2
^*1	 O
r1	 V

W
N

IA	 W
N

If

J



ORIGINAL
OF POOR QUAL17yL . " M

LA
m

A

•

m
m
M
V4

O
►^1

Q
CL

O

Q
Ẁ
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iMi` ' ^	 !	 jl	 '//
I	

i^ l

(^	 ^	 j	
+!	 ^,;.

,Its!	 I	 ^

I

I C I '!.Ili
it
^'	 I

!

I I j	
fi

'	 ^^
^^

r
I li

i!

I il
I

Ì
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f OC2
2: a
Q OI

Qa
F
V
a-^

1i

A
Oa
N

W W W W

_	 cu M of

^. W W W W

W J -J J JJ aaaavtjQQ
N vt N N

E- u+Nu+w
U. nc^rr

mmms
N mmmm
^ aaaa
v

I

F OC30<
N

m
N

in
.•4

W4	 `a	 N

I	 I	 1m	 m	 m

I+.""i= UOW1L LL -- 5\=--GWLi

3-316

k



ONiGh'4A= PC,"-

Of POOR QUALITY

oolo

o

„ C

• V

1

I

I

I

`II

0
N
N ^

Q •
CL
x

I

U fy

W
Lu T
>E
Q oI

CL

C7

J
li

Q
Oa

o	 41W W W W
•smr

W W W W2 oc of oc oc

W ^ `^ j jJ aaa¢#A V CS
VIN VIN

W VI VI :n
LL nnrn

•ms•
N m^iom

as
v

N
I

0004

m
in

Z

LA
r	 '

w

W

N

m
IV

V
w
0

^	 1

U
Q

F
F
Q

1

W
m O
^	 1

WJv2
a

N
N

m
N

th
..

.,	 .,	 cu	 m

	

1	 1	 I

	

CD	 m	 m
V4

W►iJ= VOWWW -- _\=--atuA&

B-317

fk



IAT

ORIGINAL

OF POOR QUALITY

i	 i I ; i	 !	 j	 i ► 	 i I	 i i	 l	 l

i^i ji'i ^' i i

,,;ii, j ,
^; I ^ ,
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Ĵ
. g

o0
a

z
0

L3
z
wJ
H
LL

n
m
v

r^

ff rAy	 1'

r /^	 5

0RIGINjAL P /:i':i ' i
OF POOR QIJAIU - 'r

m
m
m

i

U)
0
a

to
co
0

0 N
co	 0

z0U
w
Ln

B W
m
rn	 ^-

rn

l9
n

Lo
0

co	 Lo	 o	 Q	 M
m	 m	 m	 m	 m	 m

TW<F---ZU cr< — W	 uluj )

D-11

t



m
N
A	 ^

N

m
m
O1

M
00	

N00	
c
z
0U
W

I

W
E

m ^
00

0

r

00

OF POOR QI,;AL!1Y

cx

a.

C)

V
ct
W
E—
W
E
Q
m
Q
CL

a

N
01
r

A
Oa

0

F

V
Z

W

H

Li.

N
m
v

I

U7

I

I1

i	 !

I	 ^
I

I	 I

f
I

I

I

1

I	 I

I

I

i

ww
4 `-',.

CD

N
co

lO	 r	 N	 m	 00	 (D

2WQF^+ZL^ OCQF-W	 NWC,)

D-12



'iZ

OF POOR QUALITY

zON

CL
t
O
U

cr
W
I—
W
L

CL

v
J

^ g

OOCL
In
LO

H
Vz
W
J

F-
LL

nm

M
IN
N

m
N
m

Z
m
m
m

m
CID

O

m
co

0z0U
m W
^ N

i

W

m ~
N
cm

m
m
CD

Co
m
m

G
to
C

m	 tm	 m	 m m	 m
m	 m	 co	 ^	

m	
C

►—WLQ.la1^4h-^^W — li	 i

D-)3

r

I



In
n
rn

Gn
Qf

H

V

J
U. ^^

O
O
a.

U1
r-

0

H
C)
z
w
.J

H
LL

n
m

Lr)	 N
co	 O

<A	 zOU
w
N

B w
00	 =
Cb	 ►.

W

0^►G1h+;^L F .	
_

OF POOR QUALITY

t
M

^f
1

i

°k

izO
(n

d
r
O
U
ix	 m
w	 O
H
	

<A

w
t
<

in..:LC
	 (o

m	 m	 Nm	 m
Lo	 lw	 N

n	 CO	 cD	 CD
	

CD

«+''	 ^wraw=<--naw — u-

D-14
ta



t
c

a

0
U

W
H
W

¢

CL

F

2
C.7^Q
LA- N

O^

.^ r
m

D

O I

N
Q

H
C.7
Z
W

F-

L-

i~

m

lJ^
I
N
H
N

m
N
m	 n

on

•

m
ma

OD
00	

N00	
A

Z0
U
WN

I

W

L
CD	 r,
to	 F
00

W
00

OF POOR QUALI-IY
^I

I

I

I	 !
I	 I

I

i

I	 i	 ^

I	 I i
I

1
/	 I	 i

^	 I	 I

I
I
I

I

I

I	 i

m
N
00

m
m

ID	 m	 mm	 N	 m
Nm	 w	

00 N

1-WCdWCXQ!-==W - I..

D-15

^i



u

w^
•

in

I

N
r

L.7W0
I

Y.
U

<
I

LLO
1

w

J

V2
C <
M

LO
M

s

I^

IN

OF POOR QUALITY

M

M

m

I	 N
m m

LL-..1T UOl+1LLL - =„2-ALL”

D-16

Z
0

CL

OU
cr
WH
WL

LA.

U
J
Li

r

0

O
CL

N
O

H
V
Z
W
J

H
LL

n
m

V

N

H
to

r^

-.1	 ,- M -	 -



4c
CL

U

Ix
W

W
r-

dc

0.

f

U
an
-j

1.

L3

LAJO
LC)

qr	 u

U-

0
W
-j
U
z

to	 -oc

eg

lw

G

Ir

LC)

coM

oft-IGS."q14- II!,:.-
OF POOR Q-UA^'r&'i'

n 0.0

40

NI

CD

N7

L.L.--Jr- ucLLiLLL.L 	 2N=-mww

D-77

^ti,

1 n

-r - - -J:	 -	 _-	 --	 _ of I•^



_	 ....

2
GN
cr

a-

r
U
cc
LLJ u

w

a ^
CL

V Z

J ^i
LL o

O
0
IL

z
VZ
I.iJ
J

Li.

tJi :	 1

N

ORIGINAL F ;C" s;?
r

OF POOR QUALIi'f

N	
`"►

^ M

i

m	 ^

W

CD

tD
w
0

u

(D	 ~
M Q̂

I

Li

O
1

wJ
Z

Nv

v
M

WN
r

m
h
W

I
N
M

M	 ^

_	 N	 M
^	 i 	 I

^	 m	 m

li-Jr- L)OWlill - =\= -^WL1.

D- ) g



r

• p
•

^)	 A

ti

W

N
I	 W

Q

^I I	 I	 I	 I	 ^	 I
I
I	 I	 ^	 {

1'I

I	
II

I	
I	

^	 i I

I
t

I`

^

I

{ I ^

I

I

I

I

I

I

I
1f`

I

1	 I

I	 I

I

I
I

I	 ^

1

I	 I I	 j I

I

{ II {

I

I

I

^	 I
f ,

^	 (	 I

i

.+
r

W
m ^

Y

Q
Ol	 ^

Q
I

LA-

co	 wf a
v
z
a

N
cn

cD

M
m

r
fn

1
m

^• ^ •	 W Y/	 r	 I'1 [u

N

m

7+1

ORIC:cirtl-

OF POOR QUALITY

L0
1f 1

IL

O
U

W
F ^
W m
E N
Q

CL Cc

6.
W

Z Î
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J ĈD
r

m
U7
to

M4

ORJGWA L F:.'. V

OF POOR QLJA Ŷ
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ŵ

M	 ^

N	 ^
v

m

N
It 	 C7WO
Ifl	 I

a	
<

<
m	 IIA-o
q	 I

wJU
z

Ln	 4c

v

m
6a

Lo

Q1
M

m

CD
M

^	 N	 M
CD

	

^	 m

t.L —Jr UOWIi.LL. — Z\Z —^WIL

D-92

iz

n
n •
co

^	 MW	 ^

W

RA

OF POOR

r

z
O
N

4(
CL

0U
LLJ u
F—
W
L
Q

H2V
J
LL g

^s
00
CL

N
LO

0
z
W
J

LL

19
r

M

H



ORI(jj AL PhvZ ►a

OF POOR QUAUTY

N
I

M^
•
r

zO
U)

cr
t
a
t
0
u

cr
w

W
td
Q
a.

T z

J ^
W 02

K

0
O
CL

t
O

T
H
(.D
z
W
J

F--
U-
n
a

i

e	 W

v

CD
M

V
W
0

aG
U

CD
M	 f"

LL
U

I
w
L)z
d

M

ti
rn

cn
	

m
M

N	 M
^	 I	 I

r

y^	
LL^JL UOWWLL - 2\I -aWLL

D-93

4



I

r„

I

^	 I	 j

I1

I

I i II
I	 Ii	 i	 i

1	 ^

I	 i j
I

I ^i

I	 I^

I

I I

j
I
I	 ^ I

i^i

Ito

I	 •

tI

I I I I	 Imo, , 1I 1

T

IT	
w

N

NIqr	 N
2

W

^	 I

YU
¢

O1	 F-
m F

¢
1
Li
O

I
pp	 W
m	 .j

O
Z

N
cn

c^

OF PCUR QUAU—j Y

I r
3.•

Z
O

Q
Q.

0U

w
f—

^ mN
Q

Q N̂
a

W

^i

C7 ?
r--+	 a

Li rn

,^ r
m

A
O
a.

NE
O

E—
C7
z
w

U-

v
Lft

1
11;
c. .

Ln
cn

-+	 N
1	 I

^	 m

D-94

J r

I

CD
..4

II



a tzT

OF POOR QJALI (Y

Z
O
N
M
oc
a

0
U
Ix
W
F-
W
L

CL
H
Z

J
LL g

OO
CL

NLO

2
VZW
J

H
LL

n
m

N
I
N
H

N	 u

N

m =^
m

N	 ^

m	 a
N

m

m
N

N ^
W

m m
N E

Z

M =
m U

m ^
N =

n

m
to

W

LoN
Qf

m
m

m

m
._

I
m

I
m

LL-+JL UOL XA-LL — 2\=—^LLlta.

D-9^

u

a



u

0
^n

ot

0
M

N

m

Li---Jr- Uowu-u. - T^2-MWU-

7-9 u

M
i

pt,", G'"Ial	 r,j
OF PC.-,'JP QUALITY

t^

AIWI

Z

O

cr
<a
O
u

ac u
H

W

a
IL

v
J
LL

•
OO
CL

(n
L
O

2
VZ
W
J
H
LL

M
1

W

'.M

+::r!

o	 31

Z

s

tD

m
W
m
z

Lo	 D
z

U

v

M

N



^i

f

UKi4^iVt .L ^'i-•L• .. . 3

OF POOR QUALITY

N

B Im

zO
N
.-r

CL
r-
0
V
m

u
F- W
W

CL
IL

v
J ^
LL g

^ i
OO
CL

A

2
U
z
W
J

F-

Li

n

to

N

C

u

	

N	 '^M

M

m •
N

CM W

	

-	 u

CD

w
m

z

	

cn	 =U
-

v

M

N

M

i

Li^JZ WOWLiii - 2^,=-ZWLL

D-97

)I



W
oa

Z

U
S

i

OF PCOFf QUALI TY

i
N

^ I '	 ^	 ^II	 I	 I
O I 1 u,N
►^

v

^ 1

I

I h^
Q	 I e;

I	 ^!	 I+	
I

I

fUO
i N^

Iw
1Wl1

ui

I

^	 •I	 ' 	 I 	 ^	 I

I

m

m

E
Q	

01
}

C
	

ru
	 I

I
I^Ii; ^	

I	
I

( I

^

N^

LL	 o+
rn

4
CL

IIO
to
N

N

o
II

zw..' ti
LL N

N
m
.^v

mN

Ln ^+
I

~

I	 1

Ln
N^n ,

N r, -^
m

m
.,

,m

wo

^•

r:

v

N

r
r•	

x-98



m .

zON

CL

0
U

tz
W
H
W

a

U
J
U.

O
Oa
t!f
t
O

F-

z
w
J
F—
w
n
m
v

NI
N.
H
lA

W,

i2

r
7,

m

OR'.CiPi':L	 . !.;

OF POOR QUALITY

_ a

m

u7

M

-7N
P,

i N M
L9

1

^
1

m

IL --JL UCLAj.U. - Z\Z -MwLi

D-99

Nz

mwm
t

z

N
O
J
Oz
w
m

co
m



(0	 u

y	 *^ f

'^	 f
n

o	 a

N
r	 Z

Wm
D

n	 Z
N

J
O
z

NW

N

HI

l•
	

^y

9

1

I

f: 0P,	 r r
l^^l.:.t ^•J.;

OF
Poo

"
? QUALIT"(

Q

r

L3

c

M

(

u

MM
0M

t

-IL I I I
- N

I

m
I

m

a 
Z
O
U)

cL

dsOU
lx

Ul U
P
W

cr. j

a
VW
SV

J

LL
H

nv

nOnI

f 

.

V I

OTi

L)Z
W
J

H
LL.

n
m

M

'l1

MI
B

f	
LA,-_J= UOWLiLL - =",2-CrWW

r

D-100

J



447

r•

OR!%-ZlNkL VIA(: i "

N	 OF POOR Q}„NLDY

zO
N
►r

it
Ou
ac

u
I— a^
W

qc

IL

H
= aV ^

J n
L^ g

n
^ s

C3
O
a-

0

2
Huz
w
J

F-
LL

n

..'L

J L'm

M
I
B

Lo

lD	 u
B	 ^

M
c

n»
^ ry

s=
m

n	 ^

!M

W
M

i	 N
m

Li'-JL UOWL,.LL — I\2—aWLL

D-101

N
v	 z

cr
w
m

M	 z
N

J
Oz
w
m

,I



r	 Z

W

N
A
0

}
W

T+"

021 'N: L	 -
OF POOR	

E .,

Q:lAL17y

I

m	 y

rA	
; N

W
4
r

f

T
O
(J7

Q
a.

C,U

W
W m
E N
Q

Q N

LaF' W
V Z
h'1 Q
J co

li o.rn

m

O
O
CL

U)

r,

2
F-
V
Z
W

E-
li.

N

m

In
I

V)

E-
V)

I	 N

m	 ^
.^	 m

D-102

Ln

m

I
m
.r

k
i

V



m
IV
co

m
N
CD

"--)

N
O
Z
O
U
w
In

I

w

t-

OR!GhNr`%L PAU;07 K;
OF POOR QU nLI l Y

m
co
co

Z0
N

CL
r-
0
U
cr
w
H
w
E
cr

CL

h-2V
ar
J
LL S

O

O

a

cn

0

vz
w
J

F--
li.

n
m
v
N

1
N
F-

N s-

m

CD

m
m

i

U')	 m	 to	 CR	 m
N	 ^D	 ►^	 to	 N	 t9

tD	 CD	 m	 m

2w<t-•—zLU tY<r-w —	 U)UJU

D- 703

m
r\

N
m

I

J- , I



G
cD	 1t7	 v	 M

m	 B	 m	 m

2W<1-^Zt^ 0.'Q -W — COr ^^Lih- 9tN — owu

D-1DG

OR! GiN,7, L I^lil
OF POOR QUALITY

m
co
co

N

mN
m M

•

Z

m
mm

to
co
CD

m
co
m

OZOU
m W

N

Of	 ^

)al

L

m
N
O

mm
O

G
co
co

e

i

ZO
N
cr-

a
O
U

cr
I	 W
1

W
L

cr

IL

H
(.5

J

li gr

OO
a.
N
t
O

2
H
C5Z
W
J

_	 F-

li

n

t9

v
M
NH
N

Ran

J"Af

—y

V



rt-.  	 rA"):

OF POUR QUA:.:

Z
0

F-1

a
0U
cr
W
F-
w

Q
tY
Q

H
Z
(.3

J sLL o

OO
IL

O
O

2
F-

VZW
J

F-

LL.

N

t9

N
M	 N

&

=wcr- -'7_c^ CYarw —	 1.-**N — owu
0-105

m
m
m

M
•

S

Lo
Q^
m

O

Lo
	

N
CD
	

O
Qf
	 2

OU
W
U7

m w

rn

rn

n
O

O
CO
O

i



OR'Oi .L F	 A
OF POOR QUALITY

M
N
0)	 n

Z

0
N
cy

-Q
CL
E
O

IY
W
F
W
E
2
IY
Q
a-
r—
S
0
J °r°

9
0

N
E
O

2
f—
C7
Z
W
J
H
LL
N
m
v

I
N

m
N
00

m

m
m

m
00	 N00	 Q

Z
O
U
W
N

I

W

11

00

m
IT
00

m	 Ln	 m	 LA

2WQl-r- Eo OCQF-W	 OWL)

D-106

m

4

V



t
O
N

CL

O
U

Ir
W
F-
W
L

F-2V
J
LL

ClO
a-

V)
L
O

2
H-
V
Z
W
J

LA.

nm

N
1

H , ti•,.

t..
m	 m	 m	 m
Q	 N	 m	 m
(D	 (D	 (D	 U)

m
CID
n

m
	

t9
(D
	

Y
ul

Uh-,GINAL. 1- . •lu g: 13

OF POOR QUALITY

m
co
CD

q

i

m
co
CD

G
^ N
m O

Z

O

U
W

N

1

W

L

N	 ^-
!n

G
CD
CID

h-WrCLuJM<F-DMW — Li

D-107

k

^.I



. M	m

ti
CF NCOR 

	 w

QLAL, i e

z
O
N

Oc
d
r-0
U
cr-
w0-
W

cr-

t

a

U
J
LL

r

OO
CL

Ln
L
O

H
Uz
w
J

H
Li

n
m

m
N
m

i

m
mm

m
m
OD

m
ca
CD

0z0
U

m W
v N

1

WL
m
N
O1

mm
rn

0
CD
m

OD
m	 cs^	 m	 m

m	 rn	 co
to	 U

ws^wtYa^^rrw — w

D-108

f



Lo	 w

00	 O

Of	 Z
OUw
Cn

(!a	 w

m
rn	 -^

Inn

mr

f )r

ORICAN)dki.	 !a
OF POOR QUALi

z
O
N
I"

iL
r-
0
u
cr
w

w
L

CL

m
m
m

i
U)

m

H
S
V
J 3
LL g

O
O
a.

L
O

S
u
z
w
J

L1-

n
O

J

'	 t

(D

m
m

m	 cq	 d	 d
m	 Lo	 m	 Ln

(D	 (D	 Lo

^-W=a.WQ:<F-=MW - Li

D-109

-- o



OF POOR QUALITY

.1y

0
cn

a
0v
cr
w

wE
x
CL

H
2
C7
^ a

Li
rn

Q

CL

0

c^
z
w

LL

N
m
.-r
v

LA
I

cn
m	 m	 m	 (DU)	 m	 Ln	 m
N	 N	 U)	 N

I
I	 ^	 !

I	 i

I

^ I

I I^

I
I

i

i

i	 1

I

m

N
00

m
U1
r

A
m
Ir
0o

00	
N00	
G
Z
O
U
W
N

I

W

m
00

m
N

m
m
v,

:m

1--W=dWmQF-000W -- LL

D-110

V ^,



m	
- --' —	 u. ,14^, 1 1

z0

CL

0v
crw
wz
AC
c
CL

H

U
rti

J

LL

Oa
N
tO

HUzw
J
F-

U-

N
1	 '

(A	 ;H
N ^:

•.i

OF POOR QUALITY

n

inI

0

N
m

LL I - IJL UCWLIAL - 2N= —WWLL

D-111

co
V

C^

Z^

it
V

I

Nr
v
w

U

1

^L

U

m	 ^'r ^

I
w
O

1
w
J

z

m <M

wM

J r
M

M
1



ORrGIN^^
OF 000R QUaLi'rY

n
a

P
F

t.

W

El

z
0
N
•r

a.

Ou

WH
WL

a

LL

u
J

r

O
C
CL

NL
0

f-u
z
w
J
H
LL

m
r.

M
1
N '

M

m =^
M	 C
<

N

m
Nr u

W
0

^	 I

Y
U

F-
H

m	 I
LL

w
JQ
z

m

m
m

U7

CD
M

J m

M
M

I

m

I ^^

N
m	

i^

UoLL LLi. - =\= -MWIL

u-112



OF POOR QUALITY

i N M

^

im

fm

L.L---jL UOWLLI. — 2,11= — mu"

D-11?

z
0

CL

0
U

cr
LLJ u
W

CL

La }

Li
J
V_

n^r
0
0a
N

0

F-
U
z
W
J
H
LL

m
v

NJ

h

4

) 
2 ]

Nv

ry

i

m	 W

W
y

M

cDM

Q
M

N
M

M

U
W

U

0
w
J
U
z
<



r
u^

Z^

r	 ,.N

N
r	 ^

a

.i

r

0
w
Q

r	 I

Y
U

I
W
O

1
00	 w
^ J

C7

Z

N
to

LA
m

o?:G'NAr E	 ^,3

OF POOR QUALITY

C

Z
O
N
cy-
Q
0-

O
U

W

I-- vWi

W m
P

Q

m
<Z N
(l.	

ou

W

all

^--^	 I

...1	 00

a
.. m
Q
O

CL

(!1

O

c^
z
W

u-

U)
I

Q)

I
I	

1
1 I

1	 III
I ^`	 I

II	 ^I	 i!I

I	 ^	 I	 I

I

I

I j

V

;^

,

'I

^	 I

I	 I	 I

I	 I	 I	 I

I

p

I

^ I

I

I

I
I

I

I I W.

^
I

i Fill
^

!

I I
I

I	 III,I

I I

I
I

I I I

I

!!
I

I I

I

N

W

f I
I

I

I

^I

A

W

I

I

II I	 I

I
IT

I
m

.+	 N
I	 I
m	 m

U."- X: UOWI.LLA. -- 2\Z--MWW

D-114

fit



U)
N u

w^
N =

m ^m
h

N	 ^

M
y
Y

m	 ^
N

m

m
N

ulN	 ir
W

m mN L
Z

m
m U
m
N

to
r-

CD

a

u

0

L3

N
P.

n
M

_	 n,

OR'—.G6" '- VAIC16 '8 !-4
OF POOR QUALITY

Z

INC

ON
ti

as
O
U
lz

u
H
W
L
c

CL

0
rrJ
LL r

O
O
d

LA
r-

0

Z

VZW
J

H
Li

N
to

N
1

N •
F-

r

m
to

co

N

1	 1 I	 I	 I I \I I ^ m
I N M
m m

I
m

lL —JL UCUXLLi — =,m—x LaLL

D-115



r I— ?;T

'i	r
	

OF POOR QUAL.TY

Z
M.1

a
L

0
U

u

I-- I
wL ^

CL

C9

J
IL

-- s
0
0
a

LL
0

V
Z

w
J
H
(L

N
m

M

I

+~

4•;

u

M

CoM

Z<
n
J

u

o ^M
co
M

n

4J

N

M
I
m

M

ca

m

•

A
A

^	 N
m	 I

L.L —Jr: Uolilu ,, — Z\T.—Xt,n,

D-116

cc
wmL

L Z

L
a	 n

Q

r/r



U4

V"

Z
O

CL

r-0U
WH
W
Q
c
aa

L3

J

Li

r
n

O
O
CL

N
r-
0

H
V
2
W
J
H
LL

ORIGINAL PACE i6
OF POOR QUALITY

I
1
"t

I11

N	 '^
M

N M

^ TN

n

N	 '^

CD

m

Wmr-
2

(D	 _U
Q

ul)

v

Wn

M

N

I	
(V	 M

^	
m	

I

m

li p- Jt UOWtili

D-117

k

411 D ---$1

11



s	 rsN,

El ('	 D-118

1

='rL I	 e

ORiriNlr;L F'; .O
OF POOR QUALITY

LA
N

N

m

LA
N

m
m
N

Ln

m
Ln

ca
.M

LnN
w
.-4

m
m

cD

LAN
11)
.4

mN
N

NN

N

C

W
a

Z
O
H
Q

O
U

W
H ^
L1.1 m
E ti
Q a
C
Q ruCL

La

L- a.a
F-

J

O
O

O
I

2
F-
C7
Z
W

LA-

N
m

U)
I

H

cr
W
OD
S
z

U
Q

I I
1

I	 1	 ^

I	 II^^
j	 i

1	 I

(	 I

l	 i

I

I

W
IW

I	 I I	 ! I I

I
^ I	 1

^

I I
v

11
I

^ 1
I

I I I^

I ^I

I

I

I

I i

N
N

I

.-^

^
m

1
m



m

1	 N	 M

CA	
1	 1

4- -ir Unwu-w - Z' \Z -Q WLL

D-119

M

y^ N
w

n n+

nA

1

to

(D	 u
m

Of

CD

N

C

N
v	 z

m
W
cot

wl	 z
N
O
JOz
W
m

v

L +71

L*

ORIGINAL Q

OF POOR Q
UALITY

z

O

H

<a
0U
GC

u
F—
W
_

CL

zv
ar
J
li

O
O
CL

N
_
O

t`V
z
WJ
t^

r-
m
r

N
N
N



CO	 u
m
^ M

D

Z

W
r

W
D	 M

i

ORICINAL F'r,Iz : iJ
OF FOGR QUALITY

Z
O
N
.•r

d
r-
0
U
Ix u
H
W
L sj

< Y
CL

IL

O
.,

J
LL r

O

fa.
V I

r-

0

F-
LD
Z
W
J

LL

n
m

M
I

(A

N

0M
izdJ

^	 N

m	 d

19

N
IT
	

Z

m
w
mL

M
	 Z

WOJOZ
wcr

N

J m

M

m

i LL-Jz UOWLLLL - t \I-WWLL

0-120



OWGINAL FI, G:

OF POOR QUALIV

2;

Z0
V)
b1

CLr-0
U

W }t

W

M
a
h- W

_u

LL
J

O

O

a_

NLO

2
OZWJ
H
Li

N
m

N

ca
m	 yI

M•
M

CD

^ M
^ N
•

n

Lo	 a

•

n

T	 Z

WmE
Z
LAI

O
J
O
Zr
w

I	 f'V	 M
m	 ^m

LL--X UC7WlLLL — S\=—^WLi

0-121



ORIGIN"L F.^,^^ i^
OF POOR QUALITY

r

Z

L)

cy-

H

Q
CL

cy-

OU

W
F— vw

0N

Q

cy- m
Q N
a_ 00

W

1"'1	 Q

OD

LL

m

Q
O
a.

N
O

E—
C7

Z
WJ
F—
LL.

Nm
v

Lf)

Ln

w

^	 N	 I

I	 I	 m

m	 m	 .^

1."—I= UOWlili -- 
XNX--M ► •u•

7

N

.WJ

V1

A

• P

NW
C

V.
Q

v

W
m

N
O
..7
O
Z
}
W

m
W4

D-122



V7,

Z
ON

CLE
OU
wW
H
W

a.
H
0
J

O
a.
Nr-
0

H
0
Z
W
J
F—
IL

N
m

N
IN
H

w
'.t

F AGE ^°
pRlGit.

p
Al UAL17`f

pF FO R Q

m
W
OD

i

m
to
co

m
lm 

NOZQ
UW
N

1

W

L
C9N	 ►_
W

m
CD
co

W
n

9	 11l	 m	 ILA
	

m

G

=W«—zo cx<I._ W ..	 — UXLU

D-123

J



^ry

Z
O

N

r	 CL

O
U

f	 ^

wA

W

k	 <

k!	 a

0
J
U.

OO
a
N

O

L3
Z

W
•	 J

W

m

r	 `

'	 M
!r	 ^

•:r

ra ^:

ORICINAL PG,1.1,CF ^•
OF POOR QLIZITy

m
N
m
—

Z

!9
m

(9
CDa

m
co

V)
0z0
UWm N

c	
r

W
L

m
N
Ql

am
CD

m
OD
OD

m
co
CD

Ul	 Q	 M	 N

C9	 61	 m	 t9

2WQ^--ZL7 K«W — OVA- \IJ. r-i^i►N — UIUJU

D-124



9
9
9 M•

S

A

y

'm
GRI'W AL PA CIE IS
OF POOR QUALITY

zO

a.

O
U

W
W

a.

H
2
u_

J
W

O
O
a.

W
t
O

Uz
w
J

W

m

Y

N • F

N

j Loto
0)

m

m

CD

m
O
Qf

i N
QJ	 C]^ ZO

U
w

m w
CD	 =
O	 ^~

rn

mr
Q1

U')	 d	 ^c	 m	 ^n

N	 N	 —	 --	 m

2W< ►-^ZU 0:<Y-lU	 LnidU

D-125

I

J



ORIGINAL PALL 1J
OF POOR QUALITY

im

m	 Ln

m

N

S

Z
O
N
HI

Q

CcL
O
U

W
H
W
Q
cy-
Q
a-

H
2
0
J m
U PP

h-

e
O
O
C.

to
E
O

S

C.7
Z
W
J

H

li

N
m
v

N
H
N

CD
00	 N
00	 A

Z
O
U

N

W

m H

00

Mr
00

CDN
00

m
m

i

f

2WQH-=<o pCQHW -- iY1F-^^^1-NMN — NWC)

D-126

-J



cm
CD
co M

T\
•

(9
	 m	 m	 m	 m

Lo	 Lo
to	 to

m
cv
r\

m
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