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ABSTRACT

It This report contains propellant test results from cartons of

TP-HlOll bulk propellant representing LGM-30 F and G First Stage

rMinuteman Motors. This report uses a statistical approach to

analyze the btilk carton propellant. -Testing was accomplished in

accordance with MMEMP Project M-41785M, DO 12 Nr 2MP-155P, 72NE068.

An analysis of all parameters indicates that seven years of aging

at 77"F temperature has not greatly affected the properties of the

propellant, 'No potential problems are expected in the propellant

for at least two years past thp oldest data point.

Each poir.t on the regression plot represents all samples at

that particular age. The number of samples at each point is

indicated on the sample size summary sheet on the page accompanying

each regression plot. The data range at any age can be found by

suitable iuquiry of the G085 System.
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GLOSSARY OF TEIVIS AND ABBREVIATIONS

Aging Trend A change in properties or performance result-

ing from aging of waaterial or component

CSA Cross Sectional Area

E Modulus (psi), defined as stress divided by
strain alrng the initial linear portion of the
curve

EB End Bonded

EGL Effective Gage Length

em Strain at maximum stress

er Strain at rupture

DB Dogbone

Degradation Gradual deterioration of properties or performance

"F" ratio The ratio of the variance accounted for by the
regression function to the random unexplained
variance. The regression function having the
most significant "F" ratio is used for plotting

data. The ratio is also used in detecting signi-
ficant changes in random variation be:ween
succeeding time points.

JANNAF Joint Army, Navy, NASA, Air Force Committee

MAGCP Propellant Lab Section at OOAMA

OOAMA Ogden Air Materiel Area, Air Force Logistic-,
Command

Regression The general form of the regression equation
Equation is Y = a + bx

Regression Line representing mean test values with respect
Line to time

S Standard error of estimate of the regression
coefficient

Se or S Standard deviation of the data about the
regression line
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GLOSSARY OF TERMS AND ABBREVIATIONS (cont)

SM Maximum Stress

Sr Stress at rupture

Standard
Deviation (S ) Square root of variance

Strain Rate Crosshead speed divided tby the EGL

"t" test A statistical test used to detect significant
differences between a measured parameter and an
expected value of the parameter (determines if
regression slope differs from zero at the 95%
confidence level)

Variance The sum of squares of deviations of the test
results from the mean of the series after divi-
sion by one less than the total number of test
results

3 Sigma Band The area between the upper and lower 3 sigma
limit. It can be expected that 99.73% of the
inventory represented by the test samples would
fall within this range assuming that the popu-
lation is normally distributed.

90-90 Band It can be stated with 90% confidence that 90% of
the inventory represented by the test samples
would fall within this range assuming that the
population is normally distributed.
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INTRODUCTION

A. PURPOSE:

Quality assurance tests have been conducted for eleven years on

First Stage LGM-30A, B, F and G Minuteman Motor propellant blocks to

evaluate the effects of aging on TP-HlOll propellant. This report

contains only those tests conducted on propellant from LGM-30F and G

as instructed in Test Directive GTD-lC, Amendment J., LGM-30 First

Stage Operational Propellant Laboratory Testing.

Statistical analysis of the tests performed should provide early

warning if serious degradation trends occur. Annual evaluation of

the propellant provides data for input into engineering reliability

for service life predictions. Testing was performed in accordance

with MMEMP Directive GTD-lC, Amendment 1.

B. BACKGROUND:

LGM-30 and G testing was started in 1966 with Fhase testing

at 24 month intervals (Report Numbers 78 - zero time; 104, 162,

185-Phase I, 176, 239, 257-Phase II). Report Number 257 was the

first time that LGM-30F and G data were reported in statistical

analysis by itself. The present report is a continuation of testing

and statistical analysis by the G085 system.

Zero uime testing for LGM-30A, B, F and G was started as soon

as possible after receipt of the propellant by MAGCP. Data from

these tests were used to establish a base line for each test parameter.



The LGM-30F and G propellant test matrix (Table 1) is used toI determine the number of specimens to be taken from eacn propellant

loaf and the specific test or tests to which these specimens are
to be subjected. Very low rate and low rate tensile specimens are
taken on all IGM-30F and G blocks. Specimens for other physical and
combustion tests are taken from every third (LGM-30F and G) block.

-
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STAT IST ICAL APPROACH

Linear regression analysis was used as the method of data

evaluation. Data from different time periods were used to

establish a least squares trend line for the data. The variance

about the regression line, obtained using individual values of the

depandent variable, was used to compute a tolerance interval such

that at the 90% confidence level, 90% of the sample distribution

falls within this interval. This tolerance interval was extrapolated

to a maximum o' 24 months. The "t" values and the significance of

this statistic, which are reported for each regression model, give

an indication of the "statistical significance" of the slope of

the trend line as compared te a line of zero slope. Data were

plotted by the computer. The "v" axis is computed so thr.t the

values at one ich intervals are peculiar to the data spread of the

parameter tested.

-4-



TEST RESULTS

VERY LOW RATE TENSILE:

The strain properties are decreasing with the stresses and

modulus increasing. All of the regressions show a statistically

significant increase or decrease, but should not affect the pro-

pellant serviceability at this time (Figures 1 thru 5).

LOW RATE BIAXIAL TENSILE:

Strain at maximum stress, maximum stress, and strain at rupture

show a statistically significant increase. However, it snould be

noted the slope of the curves is relatively flat. Stress at

rupture and modulus show no significant trend (Figures 6 thru 10).

LOW RATE TENSILE:

For all parameters except strain at rupture a statistically

significant increase is shown (Figures 11 thru 15).

HIGH RATE TRIAXIAL:

Strain at maximum stress and strain at rupture show no significant

trends. Maximum stress, stress at rupture, and modulus show

a statibtically significant trend (Figures 16 thru 20).

HYDROSTATIC TENSILE:

n No significant trend is shown except for modulus. The modulus

trend is decreasing, but the slope is gradual ano should not

present a problem at this time (Figures 21 thru 25).

TENSILE TESTING SUMMARY:

Stresses and modulus are gradually increasing with age as

expected. Very low rate tensile strain shows a gradual decrease.

Low rate tensile strain at rupture shows no significant change;

all other strain graphs show a gradual increase. No operational

problems are indicated in the propellant at this time.

-- 5--



CREEP COMPLIANCE:

The regressions show a decreasing trend except for strain at

rupture which shows an increase. This agrees well with the tensile

results (Figures 26 thru 30).

STRESS RELAXATION:

Data were obtained at temperatures of -65, -40, 20, 77, 100,

120, 140, 160 and 180*F (Figures 31 thru 66). At -65, -40 and 20'F

the trends show a decrease except for stress relaxation modulus at

-40 degrees F at 10 sec (Figure 35) and 20 degrees F at 1000 sec

(Figure 42). For all other temperatures no significant changes are

shown except for stress relaxation modulus at 120 degrees F, 10 and

50 sec (Figures 51 and 52) and 140 degrees F 1000 sec ('?igure 58).

CONSTANT STRAIN:

The regression analysis indicates a statistically significant

downward trend of the rupture strain although the slope is gradual

(Figure 67).

DYNAMIC RESPONSE:

The storage shear modulus at 200 and 500 Hz shows a decrease

in the slope cf the regression line. This slope is eloser to

zero or flat than in the previous report (Figures 68 thru 71).

-6-



The loss tangent at 200 and 500 Hz shows a gradual increase in

the slope of the regression line (Figures 68 thru 71).

FAILURE ENVILOPE:

The aajority of the points are resonably close to the curve

SFigure 72).

DTA:

The endotherm shows a statistically significant increase.

However, the ,lope of the regression line is relatively flat.

The first exotherm shows a statistically significant dezLeaae

and the second and third exotherms show no significant change.

The ignition temperature shows a statistically significant

increase.

Where a significant change is shown the slope of the regression

line is gradual (Figures 73 thru 77).

HEAT OF EXPLOSION:

"Although the regression slope is statistically significant,

• the slope of the regression line is close to z•ero and therefore, no

operational problems are expected at this time (Figure 78).

PRESSURE TIME:

The data are widely scattered on both the time to maximum pressure

and the maximum pressure regressions. No aging trends are evident

(Figures 79 and 80).

--7-



BURNING RATE:

Although this rest shows a statistically significant increase,

it should be noted that if the zero time testing points were eliminated

(possible post-cure) the slope of the regression line would be

practically flat (Figure 81).

ION ITABILITY:r The ignition thresnold shows no significant trend (Figure 82).

fIMPACT SENSITIVITY:

The regression shows no significant change (Figure 83).

SHORE HARDNESS:

Very little chaage is occurrins; in the hardness (Figure 68).

SOL GEL:

SO The weight swell ratio, cross link density and density data

show a statistically significant trend. However, the slopes are

very flat and the propellant service life may be extended for at

least two years from the date of last testing. The percent ex-

tractabies by weight shows no significant trend (Figures 35 thru 88).

ME



CONCLUSIONS

Seven years of aging at ambient temperature (77*F) has not

greatly affected the properties of the propellant. Some test

parameters indicate slight aging trends, but nothing that

would adversely affect the operational characteristics of the

rocket motor propellant.

From the statistical analysis, it does not appear that signi-

ficant propellant degradation is occurring and the propellant

reliability should not be affected for at least two years past the

last data point. Since failure limits are not available for the

parameters tested, this statement is based on the fact that the

slopes of the regression curves are relatively close to zero or flat,

-9-



MWI

RECOMMENDATIONS

It is recommended that testing be continued on a regular

basis to evaluate the effects of aging on motor propellant,

4 and to assure that the propellant will perform as designed.

-10-



THIS PAGE LEFT BLAN~K INTENTIONALLY

Ccpy ctlObl~ to ]DDC d~oes rjo
P*rj lull1Y kcgible reprcducuoA



-4 CA f V
p 'DLn 0fL~~L~ 00,

4-4

Z -4 -4M M " 4 0 n44 4C

C4

'-00
W j ~C14 2

EJ-

4) 1

W4

fI 0-44 4ý 4-
Ww

C'))

4)

4 00

U)i

412



cc-

0 L

W. ..

0

G z2

S0

U- U- L- - cr L

0
cc (* 1+L

---- Li 0rc T0c

L)Jc u ijU-
rZZZU~ z = ocr

(\j tL if x

Q--uI
0

+ -4-4 I
W AJ LjJ4

V) r- m U

0x F

*r Xl vI (-Jr

IV X Lixx

U- i f1 x1

2?V *Ob?1 20 0 aI I)-
NI/NI ýYflsbk4 .O iINfl
XbW lbu N I HJS 1yJ91wIHJd

-13 -



cnC14 4 M 1-4 ,.4v-4 O

LA7

C) o~ 0 oA C) 0 00 4

r, 000000ODr

00

-1-

r, In" ý4 4 0 0 Cý

ca-

.4>
-4

'14 0U-) n InIn LN L A

. 00 O 0 00 r-4000-00 0 00 -

C-4 r, C) CMC4 A

'o r- ~~~- C14 -440C nr



C,

4--1n

tLJ tI.J LIa.

0 u

LO L L'- LI 0

0
z

--

0 zzz 0 f L

) 6.4

U-~> 0-U

+4~C) 0o

C) 0z zU z cm ra
li4

0 0 D0L I

x Lj L- 0
-. z zL I,;

-, ~xc

x x x
LLJU

XX z zzccl
x. 0 -

XX

m4 Un CM XX

C) rs QI %.1 ml'

ISd J XfX 1.LN

"a 1.- x15 -



O-40 tn Ln0t't0ULn0O00,-4

coI

£"1000000000000

W4JW

r,

co C

(I) 41*qý
000C: 000000000000o 3 ý1ý L ý 00 Ow"

0~ 0dt nL nY nL nIDIDD% D%0% D.

fn

1. z 5 ' 0N NC4-4 .4-4 - -

H~- ,.4 ,.

wb-i r. Cýa ýC ;a ;Al

0)10

Q, (N 4 ('C 4 C14 C4-4 v-A r .-4 ,I 4v.

cio

.C000000o00000000000

W Cl a% 0 0Nj Ce) t.i U) r- O' 3% 0 - CY c 4 -* .r-N0.4
0 -- v-I .- 4 v-4 -4 ,4 -. 4- 04 (N4 04 04I 04 "N MV M

-16 -



t~Ll

4- Lf -1

crC.

V Iffl

CE

mr z

C.D U- I

4- .

crU- CC 0 c

.4 i I I C

44 >

L.x L..U i I.

C--
a 

-F

xx

CT).

- -_ -1

uiI (I-) I I )x ?
IL:. ) x C) A

Li x

x

x

NI/NI Ulh~ i~n)i jo iINA

Copy craivcdlbe to DDC doeq not

-17 - Pe:-znt '"iY kgzclbj6 rep~Oductlon



'40 n LA 0L)L

LL
Co-
£~0000 000000

ItA

0Q Ln:ii::::i::iiiM0 0 C1 al%0 00 I- r

0! -0

>44

E-4>

cnco -4

00 r 000 ~ ý ýL 4r 00 00 00 00 00

04- $4
4 4)

4--00 0000 0000 0000

Co1

-4OLA ALAOO LANC OIO.LE-4a

$4 0jA.. 4 . ýJ-4 4'C4 N.-4 -1-4 -4-I M-4CALA

4-iV C£0 0 0 00 00 0C1-)00 0 00 00 0
00 '0NC 4 -4 N4 -4 a 0 -4A C4 N 4 NA N 0n ' Cn

-18-



+4

Ln rj

+ ~4 4 -

cr 0

C]

LP)

Ln- z z

t, LLi

r- 5

4--

Cu-~ I- L- C)

WD I I
U) Ut) LI x UnCD L

I I I

u CJ : ZI 
Ca0 oiOI~ O~8 O~~

1 ~F~f~ 4i ýS]x x 1UU

-19 :vni fUle~~ erouto



4A q~ at r- it) Ln 0 (Lr)c 000N
Q % V " -4N -4 Cn4 ý4ý 4i

cn j

000
u.z 0

00 r: % 0 - 04 -tLA' Dr-c00M 0-I

00

o c t tno n ocnLn mm wo
a- M.4-in q1 - Ný -WLn4ý

"-4

0 c

0)0

C)

bdO 00000n .o1- 00 00 000 00 00TL -Dr ý

0 ~0
0 I a' ON cV 4 1 r- 0 a' V 0 v-nC -4 C LA r 0 -4N

-4 r4 ~ --4 4 -4N N C-4 C-3 r- C-4-)4 4

- 20 -



Li

C.)

1'- kr

CD)

Lp 0

C-) z z ciC.)

Qcr cr r

r >-L C)
C)

z5
X7 C- (r )

LA- ~ LU

I L L U

2rU( XX '
LL4- 1- a L.JL X L!

cc1 XX X

XX X~

X

+4- 14-LI

N~ LOlb~ NO .LX

LA- 21



.~Ln

N ilC44'

E-4

H3 z

w-11
GI~000000000 0

-wi C4%00

-41 ~ C~ CY.IC4

14

4J 1 410CJ~-

41-22-



%7-I

LUf

UJ4.44L

4 -1

rr.

0 L)

.cr
N z

4 1 Q ' LD i J

C3

u- ta. o LoU0

IA-tUt LJU -~It-. II J -

x -.

z .-.. I- IX

L).Li t.-) x

.X I
z Z.l xL

7, L. x

0 I X0

-x.,

cl.).C z x

1l zr.. C)~0~ l ~ ~
NI/N (V)&~ J7 QIC)fl

r-3~L u~ -~ NIrL X x NY~
E7, ýc r



Nc, (4 N _4 44 44 N-4

ti 344W , :C

eqC 4NNNNS

.~OOOOOW;

b4. 0 00 00 N

.000 000 00 00

~ 0v4

op a -4 int-. % c c'in4

24-4



+ I4 +~

LO (D ci
-. r- Cxj

(r(r) m M:

CO Cd

ICD

(:D -r LD
LU ~o:-

L- -- . x
Lr, ýý:ý 0 X

Z3 u Lr)C-)

4.44H

Cdr E-4-

""i-
accr X:x z

~rdc - --c -

z I Z M x,

0 x

4- 25 -

"Prii x eiJ



.IN C41 4 4 C4 N 04N rý%

r4

-4

04 VIW
E-.4

0

L W.1 rA S4N N

V.4
En0

.000000000P4
wi-

410

%0

00

041I

00 0 -4 A r, 0' ON C4 't 0n

-26-



Au -& 
-l 

___

LLLI

II

X - (, 
0:

II 
Ln

Lo 
0

-_-'2

N + 44 T 
cr -

CT) 0

.1 L3 .1 LLi.

0 4- L---

LiL.iL

0 uj1 x Li

U- IL I
0~ rD '-4 x

Li Li 0i LL

L~ Xx



11 40 NNC
ra

4j. . .o ..o.o .o4) tJJI c 0

r, co

00

NNNN4

00

0 P

00 Id

[-28



Lrj Cn
Vf) cr) L,

rc

01 zz0

cr cr cr

C.) DQ

U-7

L..L.L Li ..

1-4

LL) X. C. X XI

I -Q

(f)L- .f-j

ZX Zx x L

xx

xja x CL

,1 7- .1 4

+ flidl J x
-29-



.t4

41-

"4

NN4444 UI-

a)i-

00 C: 04 %D0% 4 C'4lo- 000 4NP

N ~41

-4 ý4 4 N N4

300



co~ r-ar

C r 0 0\-
U) U

-l - O

(I U)

C.) -.

+Zzzz

roL- - 0 .r J

Q 0 i U

C.(fU cr -4

21 z z 0.

p 4 4

zzzI-

*L I (\j 0 X

u x

x x
05 I I1

+ __ __ +_ _ _ _ _~r-- -~--

00111 303~1 00301 00~ 01) 003t

31 r- Cop x MO~ds~Memi fu:y ce xbe



4~o0000000 00 0000 0
CO0 OD CI

d 4 LmO q o '0 r. q. in . km. q. q. Ln Ln m no

ý4% 4e r4- ý 44 4 C4 -4 IAcq cn G

U

00 c! 0000; 0 00O000 Uo 0

.- dvrIv-I-
4  

v 
-4  

. 4 .. du(Vur4 4 C4 v-4 ,-4 Cn

"40

u-o
.=000000000000000000 *1H

c04J .ý 0ý4U 4( ;1 ýC 4C

0e-4N040'4I~r-(%JO IAPL

U) ~ 0 0 00 0 0 0

41ý4 ~ ~ ~ ~ 32 rýý 4- j2 4L r M4L

14 L nMr oo 0 o0c 0r 4C4I



0

ý3000

(Y) my C

cc 0

01-

w- 2-L
V) 0 c L.

LUJ

0Lo
c0 a-crcr Z

c~_0 ocr
LLLL -- C

cc z cJ 0

0D W

il L d 00 --
+ 0 I I

O0CV0 LLJT w -~
+ c FL

CI I-) -.

zzZU-) 2

ULLJLkj~JX

viJo x X

C)N 0 C) 1 X
4 + +r

NNPILJOC z"XX N

0 LiO

uj 0
IL x

NJN Nfl('Q N JOCcIxfx

ILA- c3 -



M,4 4" tA 0 rOOdIr

z cv.,

.1 . o . or . . -. I. I. I. I. . - F. . o . .
04.1.~oooooFo o0 0 0 o

r4 Ln qo in 0 ,4 CJ q4 tn' t% 00 o 0 tni %t nq t

CL4 0-4 O.Cf) .t.- - rw4 4 C4 -4 in~ C V4 In
Go

;00
0 r4

$4 060 4r4 - 4 r
1- Mr4ý N14 4 f

bo401 4 C44L .*C 44 D 4 N -M

P-4

04

P- r4 F-s P4 Co MoO N o 0o Co '0 w- in4 4 ,-4
z -I r

4  
y-4 .-4 *-4 ,4 -..4 r.4 ,4 N 4r4 e..4 -a

*1v4V~ ~ ~ ~~~1 riO 0 0- 0 0 0 0 0 C~~C .)C )0

w A4 g06 8 ;C4 O 0 C44ý

Co cn P-4 CoH34



wcor~w
Uj Li C)0 r

Lo c
00 0 crJ

Q0I YN 1
0) in Nif)C

Q n " .

m N ( rl ::r
LO4o4 2

. . u,

tn CD
0v-

Cr,,

-~ zzz rnr)
4 000M-

V) to n z N 0

4z

LL. T 0u E-

0 0 ED .'UJ

+ cr

U G L.) UXX> LL

Z- cr~

-f''ra. ,7 x ItI

x I~
LI-ICC xx

x
9 

cr

-T T) ) C-

Ln- 35 U



W oo
4) (W1

t to Lno L o Lno qtn q% Ln
4L O O O O O O O %0r n r 4r4- 4ý ne

1.44

t.O0 &nr- 00 - oo4M4 n00 O 0 00N ooLý1 ID
04 ~ . n " L ni n L % 0% D % 0

1-V4

E4

~ 00

1-4 r4 .4- 4 -- 4 ci)4r-

-36-



LC)

c)

r\j Lf) 0)
Cc ("I 

)

.34 C ) 
C)1L

C) U) CD C

Cr)

LLLL z 
C)-zt

U cLflU L-3C)
:- - -, C

z z z C
*D LD0u CE

_zzz
+ .1 .1 V) m) (r

0 C) 'Hw - - u
CE

Li. W. "-U

'Z Z~E Z Lý

x
LI) x

LD x Icr

-. C'J xC
if))L x

X I.

x
.~X X

+ + (i X

LL, Nr-z I, x X-'
Iv I~

Ohi LOO L, 0

0~~ 37 - 0



IIt

tin o o oo oo o cn

00

U) U

z I C! . . .

0) 4J)

N0c ;C C4 v4 .-i ea', _;4 C 4 C'0 P

C4

r4

40000000ooo00ooo00000 I

00

41*

4 r4 -r r4v-4r 00 4 C4 4 -4 N .-4 0)

'AoO.w h -4 N m 4 n o r wal'

00~ ~ ~~~ý c1ra~~or '0-4 N 4 4 'A '0 I-4 P4 0' 04 C4N

-38 -



U)l

+ I +

- Le) MY

(D Lfi C;

Ln - CC'1Df0

CC

+4 F-

U-) 0

c0 - )0 L
Cr rcr Cr z

Uac U , .1:c
CE

+ UJ c
V~ 00V

Zr cc j

W41 U- L--C

Ixc - 0 cr

Li i L. L Lo -J

-z ZZ 4 x
CE

Li L

to o

z 0

0Y)0) M

r-4 (4) Li. C

t 14 i

00& crl O~l O~)t O~~ Oit

U-- C9 Z



t _ _ _ _------------

IM
C14 C 4 (w.t-4( 4(ný 4 r- 4 c1c

oj Ai

a) 0u

410J *f 04) r 0L)- n00 nL N L

f- % -4( O'4 4t 4'D OO N 434IC4 4L y

-49

'ACOLAOf0flLALOLA0f00If00
00 C:Lor -0 O -4 C4 n4 nODN P4 4NC4 1;-4(Wiý

00 in4 ni n )L 0ý .0ýoý o%

'-4

'00
C:

"41

ý4 r4 ( 4 r4 )- 4 r4 N i4ýr 4 N4N

400



+ 1 4-M
LU LU WU

r-tor-

2U 0

cr0

C)C

4. -

U) z zz z
cr Ccc(I Ecr

L))JL -C CEI
~Y CD

LL-U-U CD

+ ý31 mi 
z

0. c n

Li~? E- be-
U- cc CO 44~

LU LLU LU U IL.+: lU: V

X X

c zzzcu_ (
Cc- denr0 :1. r

Xx x~X Ii

to x x
U- L U- ij ci XN

X X

11 V.-- -- X



0. 4 04 L 4I * *
144

rz4

'n.

C!0)
0"

0n %0 f r- M ' 0% r4C' V 4N 2 O C4J r

9-4

'-4 0

14
'400

-L4
. 4- .4 .- . . 4 r;Coý 4 C

Do. 0 4 Le 0%0 r- 0o 0,' 0,~r.40O

CC:

.-400 r n000 0 00C40000-o n0000,t D00 4

z-42-



r- f - -

Lm ... L"

rr) N r) CL 0

m Cm ry 'r 0

CU

z z E

LT cr

z Zn

--: -Z 
0 Q

(n ) UUJ 0
(D 00 V LU U j

I-- z
_zzz 1

) U') w

u- r oI 0
0 (If 1

-, zza Z L

X xi

X

x
XX x

x
+ I+ 0 L

1.)U) (D - Ix
X

XX
Lorj-V x x~

+1 ITf X X X

iiI LUý

LL ~ Z g

N I/NI 3Hnsbiw~ jo1 LINO
S£lJIS XHW LH NIUHIS YLLG ~

-43 -
Poh-nit fully legible teprod'dctO"



j4 04J N4 &Aý . 4-04 t -1t N 0N N N NO0

4) . . . . P4

%D 0 O %D %D0.0 r- r%% I- r-. r- r- F-- F-.ý 00ODD

14

-n r-..4).inv.4nL % % % 0 ýo%

41. 00

1 4 § P -4zl -000
W Col -,-

m co

441.



CD rC

'0 CII
Cflf') - =I

LO 0) L.)

uci

cr LB

rC7

"-. zc I-

Cý
-n )-4 -,

+~~uu x OLJ
LJ Li L-1 tiH

c Z Z Z (L O

uL 11) Hj 0) I

+ I I

(nx x
PF+

U)0 u XI
CDCD0

4- + + X

iw l) = I

-Lfl-CLO

I~d X X\

00,09 00,09 0h
ss=i IIixw ~ fle~

~ flIXN ~45~b



-1 4 C4 4 in-:r C4 d C .

* .00ooooooooooooooo E-4
~ ~IO 1-~ ~ v4C,4 M). t- 00 ch 0 C'J cWo %0 %0 %0 r. 1-. OD OD. r-W r- r

c-4

P4

I.-

t~o

'41

4) i

' -48

z '-4

pa

00

4V

ý4 ý4 a -46-



L:;

LD

o~co 01C
M 0 N

cr) 0co 0

NU r- 
'r

cr) C
Z) c

z Ir

czzzux0

m u~~ -J

U- - U- Ifl0

zzx

cc xxL 01-
-j z

F- F~-Mo

_ z CD

LLN/N UUf%- L- LIjLI ME-
CDd TId~
+ 47c



0C3
.2 . . . . . . .

In 1 1' 00 a, -C,4-* n 'oao , o 4 C4cn t L
'140 r)Ln n n n L ' ' 'oa o o ' i 0

C4,

C-41

Cco

481



CD

In ol

m n
LU

0

0 Lf

LD co

z
0 0

Z -z

CD~L UU UH.

U1, >- LU1 to
-z z z Ic (p

F--

LU E-4

U)-



z 0

bo 0 4C 490 ý84C

E-4

=00OOOO 00000OO0O00O r-4

01-ir E .- 4

r4 -*4m E-40
r4GKA4H4

rV
1• 1E-4~
j40I . nWf 0'4 %0 0

pJ -- 4 -r4 -4

00 r- 0) (7% 0 r4 -4 C *0% -0 N01 40

-50-



+ - +o

+ U)

+ -, (r

~jAU L-)L . 0 U (,

0)ZZLL U- U-C

Lr

LU- t~ (F)

f- rU LL

LJ2

U - . cE
x

x
4 J.. x

x z

x
F- + C

Xx__ _ CL-
L O OIL J09 co*zio

-51 tcanI 0 D0 oe

=r~1 reptI)ucr

= cF ,



44

4-4

In0

.~oOOD

04J. . .. .0

0093N%0(- DIM ý00 C4 %t

%0 % 1.0%.D , P-r- '
I.-0

41

"4-

14-

4) 44

b~O 0 0- 07 000 0 ý4 4
0 -4 P4 C- C- N N Cn..

-52-



C~j M

LL C

LU J L.J u
c~LO

-o , LL

z I -

0~~(' C)L ý C. Dc

V) ) (F

00 LL)
F- 01 ) JC

C-) > L 4

z

CO C

W LU W -.* -4 6
OK. LL I

40 1a x j ~ '

Z x cr

u 0 x >4
CD -L IL
U- LL LO)

EL x
Mc0noU -- LU x

ii j

-.---------.--

=V~~ 53 -



-4 -

0

00 J.JI 9 0' o

P, r- co 00

U,

z 14,

4) "4 0 ' .0' . . . N. N. . .

-4

U)4
r4,

w 00

.j .4 r4 r4 1f4 A A'
44

00
024

u)G DL L n0Lj4r
LflAI6uO,

400000000

-54



4- 4- 4- f

co J)0F

r oY
U' Lf0

X lcorr

0 zz0

(J~ J

4- Z z -

LL. cc 0 I -

UU - li zL

LO zzzt_2 1

LO I-

xx
UU

1- xL U

-r x I4:_
Ca xO(

'4-' 0

t- 55



bo 0 o n
o Or, r-. oooC

r-.

fn L0OnLn 0 0Ln 0

14~

win

9-0 C- 4 Jc

"CO "4
t14 r4 L

430

.4000000000 "

sn-o 0cn * %o 0 '-4

. -O0 0000 0 00'

0 4.1

-56-



CrC

CON

N CD

Y C)

I±J

44

cr 'CD

cr cr c
CD uuCj

: ; _Z T . zZ ' f

L);.

LL wz

Z Z
a II C',C.'CCY w '-IrWJ P

XxIX

zz. xr x J

x I

z x

+ x
a- LO X

0-a cc x (,
MI: 11 I

II I I

r-- 4 .- -

N I NI us~ oLIN
HNI/,NJ IUl~~ IO lIHHflL;L- CýoFY available to DDC does not

- 57 -Permit fully Jeglible reproduction



~LALn

ON0
WN

E-4

r- 00 0 00 0n

0 0

E-4

'-4

UP)

1-4 z 4)

04 0M %00 0 0 0n%, 00

00 OINO .-4 N4 .. 0 -*'4 Mf

-58-



"N C.) CeuL 0 0 CF

-F

Z) U)

a- CC

U-) CD

0 Z0

w 
LO

LL -- X C

-0 7 IL X3

- Cx i

I''- I I,

U x

1%J x Uli. ~ If

-59- U-p LL-o~j ao LL



94 0LnL
4o1 ZO 00

JI .n in .n . 0 i n(

"E4

cn0

0 U-i *n 0n0L

(IV)

rl t. . . . . . . .-.

60

V-4

60



0

C(I)

0 m
cLr0 CO

CD

Lu I
z cn

u CE
Lk U- LL Ljj ci !xo

U- cc I

ui Uj UjLL

I Ij

- Li u
~x _ I

.1 ,I .1 I I a

+~ 61 -j



ý4 0% ON %D L f L A Ln AI L

'-4C

~41

o~or-r--

0

nluU)

60

C4I 0O 000 0D %0 0n 00 00 000 000%l 4

60
41

Cl)

-44r4 44 4 ý. -4 '0f-4 c.4

-62-



U) 0 C

cT'r8-- ci~

4.44 -D

t'J

z m

cr~~C crrC

0 CE

LI)

MtL.~' co L z

.1 ii ID)
Lii L00U

CD 0 0C:)01



.CI 0N 0 0000L L L

11611

w ~N 4 IA %D fl- O' 0

A11 t04L nL nt4ot nt noC
- 94 1-4 v-4 r4-4 V-4 N -

14

0

r4.

40I a n nO o %OnLA1 lO 4C4 %r9C

C40000%DC4N %~.D OO"4 n r N%D 40 -40

V44  -4'-444C C (4r -

"to

En

64.



4. 1* 4 -j

ClC)

00

2CD

0 L i

0 CE

z z

I cc

i L L L L LU 
E D I l

u x)
x L) L.). j

ix Ir c 
D I C '

U, U x L'

La x

0 [y. 'Cx
(%1 / DL Qc

/ F-)

Ptoj W~l1L t*W x



J 4I 000000-o%
t- P-ý r-.. r-o'lO

0

1-4 -4 P
4 

1. -4 CI N

L 4 ,-4 in IA I 0 %C 00 'D 0 ,0 %0 % A0 r, r

.0000000O0000000 

0000 
4

w ~ ~~~~~~~ Ln '.0 in0 '.0 n00 n0L no n ,c t*. u

"-4

1. -4ý4 -4 C4 -4 54
z -4

-4

-4

400000000000000O0000
4J . . . . . . . . . .

o nD-cooo 4 c4cn4 t % r Ac

r4 4 -4 -4 r4 r. -I4 r 4 , r44C 4a

664



C)

() UI I 1 I #

UJJ I jLUJ

(D LflCJ

Li

Id Li

~V")
0

'-Icr crcr 0rLI

ccl
V-)

-Z ZLm
61

00LD L 
uf 00
z

kcrcuiI I I '-u

ULJL U Uj -C

0. 1 z -U LiU

11) xX x

GG O x

I Iru ol -

4. - + +,

uiuiLi 0x Ix
= LO U

p. 1.!L y :
X3 0

[t3S OS ) T NHI~dNWfl H iýW~d
-67 -



WIN

'A'A'A'

'A

00 C~4 -* 0A' - '

4))

r4 
4  

14 -4 r-4 -4 r4 N

1.0

in

>1J o14
oe,' ' ' ACAC A(~C 14 4' -

~0

00

4)1

bo0 C4' -C ;1 ý 8 41 ý4 ;F
N . clNNc ncn n n(Acn I,4 .4-4,-4

04VI

00 J 0I'A 0 r% C*4 0%0 -4n Cn 1 4'A0 r- C4 0%ýo 0 r4N

$4 4 r4 4 ( 04C# Cý r4C- 68 r-



oc-f

S01

0 LOCO-

C CitO

x C
Cr -

N

ID L

N - 0

CD
M -I .cc

Li- U-

-- ., i cr

z z.

Cl)~ ( "Z
J I

uCL C IL I- u- ::-

~UJUU. J U.. (z

L)I LJ L
z ZLL I X

x x

0zV-) u:c

('JOU L) xJ 0 (1C

C0 I C)I

1. 0 L
Lf) I X

r- 69 -



0

0

00

N

CL - r-Iý4 ý r4 4 0

-t4

0 

0

02 
"4

43 0 o o 00 o o o 0Iý C ýC ýC4 90,61 -
tw n<L 0L O40Ln 0 t 4 tn 0 "4L t .

bo r.

-70-



-TO~ 0:CD.

a:J ci

LDLCL 0

+t ZZ U)c

ODC crAz z

z Lu

CD
L- Q7 0 M b

+ CI:
(1 u I) L ij

0 -:

cCCr u Ir a E

(0 x ZZUx -a
acr 2r

v, V - 0~

4 X X

D -. XX

U.1 JUJ LJzz 0
-Tn, n co~

(D n r- Lux

a:-TC C x LU
X0 x 0 -%

I if.1 4 1.
0

Ll- CC -

-71 -



w 0

-4

010 C: Nn 00r D0 )ý nIL Dr ý

0

N w.

cii0

so I

N3- Ci C)r ,0 %0- 3 A% ý( 440
"-4

m~0)

bc I0 -0 0 .* 0- C) 00 04 C~) 01 i' 0 0 01- N 0

c .O . . . . .0

.-e ý4r -4 r- CN Ce N N N C) N M~ Mf M Mv Mw

-72-



(3-

S cc

CD CI: -- D

L~Lul

-NC) D

7- 0 V)

T- 0 0

LIIJ
U U I- CL V

ki-a-aJ- 0

L:)LU

x' 
0

ki~fl 
x Ii

+ + C) I -) -

,,)LLn L u (D LU U

4 ~ - (. CI
toH cr x

crCCI 0L C

0. x L

I /D
C XX

,-,ninoo Kei A I =HL HH

-7 
I

+OF I4C\Jabl to = sn



WU

*14

'41

bov~v~ 0 ;4ý C ; 1

I ~00
V5 C

k '41

'-4

04

- 744

.



4-4- 4

,4j2 UJ ljJ
N.. r- (NJ L

00

LnJ

cnr

z

r- F-I

z z 0 u-) E

66 u

-z+5

LL-~ 75 -10



I114
-4)

00

cin

"-4

60~o 000n-7r 00 (,000000* t % 00 0 0V4C c -

41)
fn

C4U 2C ; C ;Lý1 ;C ý 90
-0 r4r 4ý 4N04C n( "C f

N ~76



N 0CN U:
000

iLLJ Lij 
u

OCo ir r0

Nr 0)-C

in

0 0 t-
z ý CfU 1 0 E,-

+ 0

--, - CE --

S-, l- *, Li 0

z~ z

LiiI i
Ui LD LiL N z e

I- -N!_

0").J 0 CE

0 0 0 0

WO~ ir

U LiU-c
+ e

Q 1 z ZL

:r01 OO'O OOa70*OC c- u
M~ =i LI j-

~91.t~NXlf7AY ~ Ui~k~Jx
-77-j



rr
V0

$4

w

r-4

to
0 j .i .. . .o.0.0. 0.0.0..0;

H4 0

1-4 z,- N (

E41

En r4C)~c

x(DO00 0000 -0078 0-



0

+ 4- +

00~u -0

M- L- "10
L~o r0m
Lfl-L Lu 0

LIC)

ci

LLL1co 
0

0zz
.. 7cr c:cr z

z z z - -J

0 If L) (V

0

rr

U- LU Lu
uZ al Z 

X.

u x

It) X-

z x ZI

+ 4- +x x

Lo 00

000001U

0~~ 79j -



"44

"k4
Ch %D ) m m cn .

"w C C*4

z C~4

4)-

"-4 0

00

N " 4 ~ ~C~CD

z A

.sIo00 000000 000 000 0000 0
00 ~Ir. fý o' 0% 1 C4 cOt- %0 1-~ 0o m 4 m' -* %D Go 0

"4
:3

(0 r."4ý9Cý 81 4W 0 44 1

800



000

+ I +

r~jmo LAI

N UCCoo)o C 4.2

+44

0z N0

czzz

- LL - L U
u I- H(j

_zzz ZL

I I *- >x

U-LU-is- MJ I O O (I~
4- C J UJJ (/-oL Hj I -U

xr xx E
0 uu -)cr * x

HJ x toXJ L
X Ix

A4- CE x X
+ 0( cu). X J

to I x

x x

0I X/

1-0 CF,-T-81-



u

zw C4

Uý

0

CD

N 14 CO
$4 4

V-4

z 414

fn

-4 -4 r49v49494 94 94 N C- 04 N N 04 Cn Cn M CA (A (

-82-



CD

LO L

Cr- ::::E

CC

CD
z .-l

0 IDa

LUJ
C

LO oz z
9cc: :

u Cci

IL.'- -C -

0.0

C)

U- r - / x0S a cr

0 X

w JU-U1111z x Lo
0)--- )xx I C/

-x (D LI I

-83- I'D U LD



0'4

C/)

minn

'.4

0IC
0x a )000000C)00000C 04

Co

W '41

4-

41VjC !999991 !C !99C

844



0
0

ID

000

7L' di 

0i

0

0 
z

'I T cc 
0

0O 
00 

O D "

tn Wn

0 Z 
0

0
4-

-Tý I-1. ý-HI 
0

N~zzz 0 
c

NCcJacr cr z 
0c CE

C0) 0 
- Li C

Hi z

to ti v)C

U- U- L U'C
L c c~ c 

IIIA
- j 0 I w L

IL x
Z z Z LL 7 X

-T 
Ix r 

I 
0

LO - - o
U- L- a- zJ

~gz x x
I X T

+4- 4- \

0~~ 85 -- a



10

0
.Y4

$.4

r4

'-4 0

X
41 o oo o o oo o o , -

ICP. cl 99 ! C 99 99 99

Coo:)00 000000 00 00000
r-) 4j ' . . . . . . . .O

-86-



CD 0

*4- 1
ui iai 

Li

U) Ul LO I'

cr 0 0

Li
CiO

4' 4'

0z

0 z 0

+ 0

c z z z 0'
OD -- C 'J c- El c

0 CE -D

L~~ccL0 0 t r

U- LL-LLU i I .J i
z OLLJr

X i0
U-C o a "

0\
U - U - U - LL iiu
10 0 0 oj

z z ZLL. LL im Ir z0 jC
'o u (-)/

mrv) a- Z-c-

X 4L

0 I'D C). x O

LifeL r-Z I I x

:T .csr cLp ~ ooo) on'd 0o~ o
C(d -UlI~ m~ ILI Cl

9flPO XI)J cYJ. UxiS Yx
-87I i~



14
U)

-4

en (% f3 %0r- c %0%0 r %0cn i LnC-4 n c cn n $

N4 44

N0

'-4

41

t-4o

U) 41
i.4

'.3

(U . . .. . . . .
bO 4cn L %0 D -I% 0 cn 4-4

t-4 4 P- r4ý4 v4 C4 C4C~lC14 4 C C4 n ( Cn n-4

88/



7C

0

r 0cr)

+4- +

M -To7

O 0 0

(11 CC) Nz

I - I - 1

N o r
+ t-

Nz

acc:
~QUU

:r z z z- acr cr Cc

0 X

xz Y

-_r Ic, X

XL x

xx~
11 7- z L44D c

0OOL (DO~ C01V06cr
1UIj U IIN

LO P~Jf~ XU x~1 3~~Lf
-X z X-89-



LL
tt

"41

C4i

0

41 +

eI M %DN% D 0% MM%
1-4 z-w

W

b.C:00 00000rl00 0%0 0000000- o~to ý* -

1-44

to

900



CD,
0

+-44- +2

0or- - Or)

ODr 0 L

U)CC

C3 z
C) a'

00

C --

~ct a 0.c
- - . 0- ocj n

0 - L- a. L

-Z 7D- >

N ~CD

0 03

CD0 0
U- (r 0 .k-

LLJ X

LLJ U Li U U-- c
(2(2( LUJ

CE zzu 0 X )A C)
x f"r

rj x (ow

+ ix -

x0 0
z 70 x

N D- x

0 -0 x C

4- 4-4.4- X
LULLiJ xi x

LUco( x C0 C)1

LIC\iO 0 aU :
Cr) ("C

U~.- cc j -

0000 OdeO~ 0001 Dooi 0*09 00 OT' Do d-
0 1~ 1d sJý flsiw~ AO .LINfl

-91 -

Copy avcflable to DXC 10M



W4

%D P cnD % p-%0 C LnLn NCn 011 AL

040

0

C,)

z 14.

-4)

C~r4

r4 M %0-N-"O U0- M

v41

rzrA

. .
1- M 1%.4m0 14m 4 * ;U

U) 492



OOCC

Cnocj Co-

000 .

X-l 0

zi

= 0

U u 0 cc 0
0) D

OD

+7 0

.4.V-

U- cr -0 CO;- L ( D
0 CC

LL ) U-u LLLJ x

>- -:j

a x 0 ,

X: x
c r a Fa)LJY r

(r) "- x )x(,j

r- 0 ID Da x x

x ax
xx

.RcC)C x

++ z x -
:T0 x h-.x

0~ LO CrxODx) D c x x
m crO) X

U)0 CM x -

LicrrZ

00~h 'Oib 00*0L 0009s 00*0f

snhrloow xbw1i sc9H = H31]WbH~d

-93 -



111

41

co0
r-4 n am %or- %o ýo r %D n L in ,4 v cn n 4

0

;04 ".4

r44

'1 ~ 0

-4

)1 0)

.00 :ý nn%0000000000 00000
0 4- -4- 4- - 4 4NC nMC

~9



Ii 0

cxj W~ t ..

in=cr)a
N~ £)r

T N DO, 0

0 0

4 .zz 4 , 4&

Xtta C

Z 0

N Co

4- U

cr cr cr

o . 0 Co

r-CC D

- 0- -DI0

t-4 - - X

+ $4

L0U) X

LX U-0L

ICd =r cx i0 li V

F-- 95 V



4 jC14 C'n %D cn %0 cn %0 mV (n~ -4

%00

41.

4) 41

0
.-- A

CA

0

17 I
CACAOCA

60

V4

4) -1

bo C Cý1;; 1 90ý Cý 4 C4.4 1ý 0 0
.4 0ý4 r ý4 4 ý ý4 4 r44 0

96w



[. ~U (\j WJ(\

I)

rc
(1r

4- 1-

Dzz 2 : ~L)
cr cr cr

C1
Ln. L - z U

z
o 3LD C In

a) Vn (

9 - z z

f - H-U- UIU- U- P
OOOU LU X<

t i clL U- C 
F

ct ct cr 0
('U L&.w , x c -

xD L iL L

x
2 xX -Y~

C)c o - X X

z x x x

(flIL I I -

x 0~

Ik 07 C Z

1D -97wc xI



In% n% c % nc

LC

cni

wiin
(0 9:-' I

m r4

-4

0 044 Uo M~ IA IA 4f IA r-.0 0'. P40 .04f)- '0 %.0 '0 '0 0 '0%141
$4

-4

bo
m %O0O O O O O O O m -4L %%% nrý o% -

-4 N m m C4 Cn Cn 40%O'o,4Or

w0 CI ' C4~ 4 IA '0 -C ( 0- C'. CV4 IA '. 0 ý I -C

r4 4 4-4 -4 r -4 ý ý

-98-



-~ 1 - - L

4W 4

CD

If) RIf-

.crcrcr

4D 0 - DL

_~zzz v'-

.~~zzz

ccI' I IK ci t
IL u Li u O

X H- z -l-II
cr crcr 0LLUCD(

I x

xLLI x

ui i x x x xx

x XX
Li x

df0 xx xK

.. x X X -J im

+ I X X

U-1~ Ili LJLJ~ Jx IN* ~ ~ c ; £FPO x~1U~L ~~U

u -99



5.4 J A

~41

. . .- .4 .~ .0 N . .- . p..4
C:00() O -4 cm q in r- po q -4c4c n1

C.)

.41

r. C414,
E-4

J4 4 .4 C"4 If) N 0n C. M 4V C4 IA' cn -4 o4 P

H100



uI J LILI

LD M
M 0 0

01 c Crc 0

(JO- L- Li

zz
LLi

Ul z

z _n

LO DU L 0 CE i

+L -3 I-

-~j cF- -1

X

LCJ xxx

+j~ I-

C) x
U- L- II Xj X -

c-C X X

0 F
0 x

x XX

0x -1 Li

V~ W ]UlI] x If

W~~ 101 -l



z %0

0

CO ~ r irý 0iC 0r-.ýIocooogo

%.1 4.1

144

'-44

44

0

14.

r14

go3

bo r Cýaiý C44 V 0 O ý 8C4 4

MO %0 O1 C ý r4 I n' I,- % nrýC 0%

-102-



+ I+ FL
CD 0C

m - 1' 0

ir 0

I acci

(0 0 0
V) LL 0 C-

C F- F- F- z\

-zzz 0

Ucc LL- LI CD

0~ Z~f z C

F-t- -du
o 00

L3Z XX

Xr X

=: X a: -,0

Inu ) -u

cc X

x a:

X " C

L) 
jL

0O~ 0001 OtD? ou911(d co WflEn Co LIN
~~n1.r'G~~~N XXTU~AL9 UL~~

-D 10 r- CoyaiX ~ ib



14 aJ 4

"4r-

014)

'.4
S +

0)
41

(00

"41

04
00

(060

..e~J4 "4"4 (ACA C

- .iQ



00

0-$-
A C)

rL z.~
+1(D2

0 z

0 C

L- ir CD

C3.

irf *-~j X 0

Lj LI L- LL. 0: c

L))

CT *u X x
-Lr, IX C

LULU J X

x x

W Xi -i

r OnVLOO 0)' OP~

U- 105 Z



4) 4~CJ .A .A .A .A ...

wM 0

0 4.)

tO C: e. 4 Cn - %0 r-. 00 C% 0 v

0

-4

4-)

U) 0

-c0 0n4 - tLML nL

04) 44

r-4

to

0) 40

1.4 C AC; CACAAC C4C11 f- 4C-0 C444MC
10



V-407

+ 4-

(r

C-3§7 .
L~X j .1 

U

~zzz 
Ll"'c~r rs

rnLýu -
C

~~C)
C a L) 0 

0L
L* LU-

z~~~ 7-x -)c
m x

c-, L.- L r-J
LIJ X X

x

XXX
,1 xx

L.

C r X

+ 0

cJQ

C 0i a: 9Kio~ ~ 0OYI0'O1 o-
0aYbw u I0

S-,fi 1 00 W X -iL, IH S 611 WHIX
+++~,.107

Coyae)bs oDCd o
.4Ml l'l IbeIOSOuto



z -

to)

1 04

14
4.)

U)

01 0

I.44 0

-4

bOC:a 0 -4 C* 4 '0- COý C' 0n -4

44i

w -4

108



N C.

r.C 1= K C

C)L

z
Li

-Dzzz Li

-E cI Cr CL

zz0 cnc

Uo- a:I -CC r

0J x

E) 7:. VT- 2i
u ax z

TI ( C).-ro '

crx x L

, -)-

xx i
4C) r!)~ x

+ + 4-

C- 1.1) - ýd

C) rj -109--



n n CV) C V)cnenc Cf) (n1

CA 0

4~J . . . . . . . .

p 1.4
C4J
U)

"4 4-

-v4

CA4 C))C'

ba wa

U)3

0)4.'

r'4

04-

4-r4

4-1-
cn

C) C00000

110



0

0 

~zc

az C) C

LII-

U-C. L Uacrcc

IrCI ) 

-D

C):

0 0 

*- IJz -aux 
cr,' x -)a

LL * L ii 

C
+ x

LCz z 
I 

Orj LD u (-Dx x (

aj 
x x. 

~

xxx

+ - x x
rd r--.

C~ 
d 

cr

r- LJI =0

Ii L
CT) 0 

--

T ~-~ 
-

-I 

NoDnt

000h-t, 

minl-iZ

00 ' E 00 14 bc 0 00 6Z, 0 Oh- 0 *061 00 Oh

111H9 -OINK iuwx-~ Sýl ýýbb



cc 0

o0jO o~ 0; 14 C4,

'-1 14
41

'-4

4)J C ,c0 -4N 4 U .

in U, U, %D '.0 %D0 %0'0%'0 00

00

H1-4

r4
9I

to OO 00000 0

E-4

ra0

144

0bo

S3 0, N ,r % 0 w
w4 4- ,4 .4 i4 N 4

-112-



C)

*1+ +
(~r- Lfl

K z

zzz 0

U- U- d

0 I I
U- -L-a LuJ

CC -i

U L) L

L u
CD x Ix

~ Iiix xx
I x

~X I

C.),

m300 MO'? 0OOh 000

Lfý~~ 11 -, .



0

to~~~rC 4.)

r4 m m%0m 1040mc

'-4

4000O0O0000 0

tn0 intno cJ %r D 4.)0 c

1-4

~C-4
'-4

5+

N 4
1-4 zU)

E-4

rzr4
00
'41

.4000000O0004 -9- r " 0 P N0
114



0.-) = -T

C'd 11

0 a:

0 E

0 22 CD I C '4

zL0~ z 0z

(n) L ) D - D r>

+I /
U-1 alZj. UJ z

CC m

s~ iii I uý Ksus H~~H~



M~ on 0mCfen-T

p44

co

'41

14.

z 14.

0U

as 0

41

00000000 'En

...................................................
C4l r4N.u~

.z ao o c)OD nO 0

00

14.

"p4

mlp41

.00I000000000
0o r.0p4L ý 0 % )

P4c . r4- 4 v-4 P4 t- N N 0n

-1.116



U.; Gi CLj JLf

M .0 C-)

+'1~ C))

~~01)

00L
C)

L:) 4- L 2:

Z~Z
-- Cr

U.U... L.. "1J

E)0C) LU X

ccc-

0

E* cL cr
I ~x

U- Lr- LuJ L'U
X U,

z J x
XX x

Ix 17 4

LCD C) CI x~

I x 
5.

m - 0)

LO xYl~ J A1
117 - xyooltj o130de o

+n~i ful eil rpout



z 1-

00 ) 004

-41

~ .14

"4.
03
V

-r4

O14% 0

U)

'-4

0. ) 1 
.. .+

toa o01-00 0 orý0000AC)0

'0

"4.

r-4 C Cn M C M MCn %

0 441

'd4 ý4-4 4 ý -4P N N M

-118-



LnJ

4.4 4 4L
cU ooj (j u

:rN r C

(D Ln Ln

0 -

+

Z;zzz cc

0~,; 0
z z

._zzz

~v~on

U- XA. U-W

U-

J II~ UI0C
X /,'ý I x C

x"~' LII 1

ii~ x ii(

JPP(I X!XA ~.~~Ui

-419



'-44

a)(1

14 0

ý4-

0
41

en 0 0 00 0a).I..............

emo c cn n (ncn M n en'.4c

'-"4

4J

1-4

60

14'1

to 9I kA' 1- 0% 0 Ce~4 I; 0ý Cl'

-120-



0

000 F
U.1 \J (0i(

0) Lo

M -

-c'rj r-- U-
0 z

z -

0 a:
cr ai ci uj

0---0

4 z
ýOzzz 0

u

I- i,- :.,_

_.zzz z L

+ ~0 0

IT) LL LL_ _ ur -A

R.JU.1~~ IL r

r U U U~)C U-1

Z: z 0 cUX r
(0LL a Xr 0 (P

ID U XX-1 x ci

LO J-(f4P X_ UIIx Y OLJ

(\I (p CU 0

LL .x Xx
0x

X 0
z 0

a- X
LJi L 0 1 x

a) - - I i

0 0 CD
C) M Inx

c. a: z_ 0x(
OD_ _ _ _ _ _ _ _ _ _ N Crc

0mFt x~O MOO 09 o~

Ifd 11l~~ d~ LI fl

sFY~noow xe11ýY ~s93Ls Yý13WbHHd

-121 -



. . . . .

C'/r0000
C,) 4.; . ~ . f . . .

ti 0C-OOOO D ý ON

144

'4J

g ~4-

14~ CO~)t 0

04

U~V)

Qo %00 . %D r-'. N.

0
"-44

tio w+

r4

b04.3 -4 C

m0 ~ ~0,4C -~4 Ln Ct) t. In

00

00
4-i
rn

w-ý4 4 N N N t )C)

~ 1 -122-



CD

o -D c.~ -.

+4- - LLi

0 -r L

II o
01010 01 L

cJ z

LUI L) U U 
C

1. -DC

C.)

I.-. I- - u
+ ED0 U C

_zzz 0 )
C) ZZ

E) 0 ujc

LL (i LUji

=r~~H - ot L

CU X -DJL

xq rrjI.xx

- LO X X ci :
-7LC)J x

0 --. . It Ix0f C.) (2X -

z X"iw z

or XDr~ X -x

cc x

C. (

'ZX

00+ ; 0:u30b 0000 '6

-123 -



CA)

0)

0 4-3

N V4

0

14-

w "4

"-4

4 4 r44-CIC NNCnM

124



NI C) (\I

r'-Lor--

M 0
-- T 0

L~e)

( M. Li ZT

LPCI U1

U.)U

UI L-) (C U
R(I

4 C3o v- t I.

LO i 0 0 zr 0.

+~ .

jLL ~LL. NIL X

cjZZc xXX X. 0
U UX XL

X xX
I x

"Jz cz x I -

..-L X X

x x -

+O + + x

(N~J T) x

Lo L.

C~ Tx x

I- x-
+ + +4- il)-

.1It

u~cr'Z

flO 9E 1 i 00 092 00o012 00*091 00 OlF1
is~d -- flns iw Jo iITNf

- 125 -



4r

r 
0

0
-4

14 
+

F44

1.4

E-4

Dr-t4

to

"-4 P4U)'.C4 C4 C 4 V)

126



+4- 44

N Nd-

r-ý 0 0

-,fN~f V, cc 0:
of , -

-I1*: 4. 4. cn

0 * r

-- (r) ) 
0 U~

LUJ

4- T

4: C)2 r i

0 LU

co U,ý L~ - I- r):

Xu Ln
X --

X X0

-C-,--. - XXJ X

+ co

LU Z)L

(Y) In XXv L
'Li cuJ x X L

LO z cci c

0

OOO? 913T~ D*O~ lYO~ DOx
Iz xAWA~ if

~flflOI4 I~1~I~9UI -~U~~kIitxI - 127



in Inc
1.4 I.4

CC) 00

4) AJ

z1
pw

0

Cl, 01

$4.

cnn

-41

z02

*140

128



37 0

+ 4 4

LDr

Lui

0 -

A~ CU

0 CE C

.4- z- I-
0 0

0 :3

(nc o-.- ci:

+ i IrCE: o

c c r c i: 4. 0

x x
X cf

D0 l X Xx X CE

u "z C 0

-X I
0O08 xOO Ooix m0J1 O*&

m9 =- =~l~ u If
£P1POO 0~~ LoYS ~~WYu-129



jfn C% cn cn cn

00o C:e 0 -4 Cn LIn

14-

-4

O0 0-4 (4 Cý 14 U1 t
in '0 %b '.o %,o %o0 %D0 %0

-t4

ca 0

N z-4
H co0 +

Cl) w

E-4

E-4

(00

.-4 -4 -4 .-4 ,-4 N4 N~ M M

-130 -



A. ~_______

4. 4-. '- + -

(\j c 0
Cr) 0-0

LrI 1'.0 -
uJLML4 0
M LP

N Mn

4.' 4 ' 4: 0

X 0 r

- 2-
zC u

-H) L-A L

Izzz o C L

U'0 ) -O7:

J ~~zzz E

U-~ (r J Cc> - fZ

mJ U-U -a C
0 00ou-. m .

.. zzz -I 0
cra:cr 0 1 C)

" - -1 -1 U' C- I

2- cr

z I

xx )

* 0I z I X -

'T 00 cu 0
c - ujX

-- C ., - DI x z

CO x x V

00

U- Cc Z

00:~ I0; 002O, 0 9 o Z 0 'S 00

V -131 -



-41

'41

(1U)

0)ol
0n

>44

ra0

r4.

-4

H 60

4) 4J . . . .4

132



(NJ r-) ( .1

cT) 0 (NJ
(0 - UI)0
0 Lf) -- 1' 0

0r, U 0 c

INDO N Oi 0r

a:-

r z

tzzz ::;cr cccr

0 0 cr) r
u :D

cLJ
z

+ I' It 0 I

U- ir - 0CO Lf) l'- ;T4

0- a

to I I LC
X z * LL- C

co x C
0z cE x x

C)~ 0 -

'(x

xx

0x x C

+4-- x x
ujii I at

I.crl)-T co 'E

LrOW 00 1u-)DO LO L Cr

LL-~~ 133 - ý V



iii4
I) w

"41

4010000000
4) UL . . . . . .0
WO 0 in(7 0 '-4 Nf If n 4 L

4.3

0
to I

"04

14-

030

.00r000cD -00 M000 P
o n04.5 . - T nw

"34.



4 4- 4

M0- 0
T 0

0

0 cc,

.1 n

u-
Cz zz 0 r

LIJC

(D U- ~cr n
C) - zC

Ur) M)LU J

+ 00z

-c 0I r *-

U- Lk U I ci

-; x

x -

Z -Z X K

gX X X X

z- X

0 ci

LID MfJ I~
CD1OU X&B M~I CD~Wi~

Lij-135D
COP zYI~~ 0DCde o



-4

a)ý4J

ý4 44

z. S-4 N P

11 0

00 0 0O0O L %D 00 ) 40q00 )%0 r-000z'
044J
00~4 r4'0-00~O~f.'0roco

~o'00'00'0''0N-r-r.r'r--r.r~ 04

P4 -4

14-

-4

%0

014
.z 00 00 00 00 o0 0o

136 -



ILD

('LJ C.) ud

ý r- C)

LO 00L:)

rc

+ 44 a:

C):

u L-)

uf U))

-Oý -~ -, C-

U- .- - -cc

cvn
Z-.) kmo

_~zzz Iz 4)

d- It 0

-i W U -
U LU I ) <

z Z L -7- X J

x ZX 
CD r

-. xx x I 0

Fl xl X X

' - -J"x -x

0 x
I 0it0U= x x

+' x

4.L + Zd x

7) U-

oood 00001)
of IL YlGIWJ) If

r-n gG 0) cc_ x x
0 00 -137-



:11

040

10

"4J
41)

40

00

94.

1-4
FA0

Ai 
I

442

-138-



0 CD

C-) -C(I 
C CD

Cd0

4- 
.

zz

L C.)Ccc

+U.UL. z 
-

Li 
cr 

c a

z~ a

~ZZZ C C) )

ii IE O '\ (1

dl' I~- -00

a- Id

+,La~~ I ~.. = c

0 Ir -J c 0V
LT ~u u LU Li- x A

ej aix r
LiLU

-zz z r-cr >(-

o Ljf) C) C)

x

- I x
C:)C0 CD x xx

U -Ij z x

CO XC xL

0 CC.) ý_ x x X

r- (n x

4 4c \I C . I x

LL- CC Z I I

G91Blnow Xet1ýU SS3YIS iýL3WHHHJd

-139 -



-~ ~ ~ ~'~2~ --- - - - ---- -4

4J

"-4

C; Cý C 9 0;

0

$4 0

CID

En 4)

r4

44 -4 4 n n n1 ni % o% 6%:1o
"-4

ý4 ,
z+

14



000 
0

4. 1 4- Q C)

or-a n cc

0.r)U 1 1 j 
a:

S00 
0r

>e I - N

0p 
uj

+ crac~r i.. 
0

U_ L- o c 0

Ul

2 C)

N 0

a:

U- CC E3

LL U- Ld CLJ

L LC 0 X cc

:T u 0i 
CL

L O - W4 2 ' x

r---- U II

z x

I x

r- ~~ 3.43 -- ux



-- 4

4)
co

00
r4

$4 - +
Vz

44,4

rj2
P4

v-4

CD~ 0 '0 0~ 0 0 0 0- 0r A '0 r. 0 a0a%

"4.17 4D0

00 CrCb%0)fC: IA)r-~ cr)Cv%DoOrCW4(V)%Oýf~

"00 -4 04 000 0000 00 004 04C 4C4C MC ne

O 4~I.................................

oil~'-NO.%~44r.



2i __ c'- C-)- -:

C-) -- C).' I -~ C)~

W- n1

C.))

+4 4

Lii)

CD-C 
C) )

Z c

L:) Cr

+ 
C

+.4-I- 
LUJ

Ui-1 w 
C ,4-

Z z - )L
-- r .ac -r0(1

C) a3 x

( .D ( .
0

Ix I -

C) z z. C3 x
LLJ L, uJ LU

C:) uJ x

X xx L

CT)) D .r U. :

T -: (2 r- *0x

4x 1'x C.-.
0CC) 

4.

snCoo XH1Hs~ l

(~)143 -



H r4r~4

cn iI OO OA ~ '
N(.0

bU)

9 H ý4

0 - 1 NA NA "A 04 Hn m cn 'c en) 0n m IT A 0 4 %T -T QT IH

r- c 'o~r nO -00000 0 0 00 000 000 70 00 0

4.)

'fIo 0 0 0 N 0 0 0 0 0 0 0 0 0 0 00 0% 0

-144-



C.)

LE)

4L I. I ki

Co~ C71 I J-1

CV r C1 17C.) C.)
(D c)-. C,) C).

r \. L Cl --T z
C)COC

L: +C) L

x cf)C:)

(\J Z

z L)

zz HL~

~zC) U-)
U>- C

CO)

0 E)
c>-f 7-

L~.LL. LJ C3 L
I- Iu I-

(~z .) Li %a

zL Cc z A x 0 r
4c C )c a:. X-r4U

U- UIL- LuL L.JJ

x 1
+jLJLL ~ LL- I x

C.) LL- xcc
XXz x C) -

C)j C) t
(DL -L -LL cu x

+~~X Lx XX
(n C))0C.

Lu CDx -

>- x
CD *x aCJ.~,II-
"+1+ coJ X X

+I II d I I x

C) -n - x x
ocoh O0cl 00)9 x0O1 00 oo

a)d CJP9) cO £If
9B1Ul3 XU1J £9YJ Ux~UU

Cn~~~ 143 -r )



004 C N(4 fn (n. C4% 000 .-4fl

4) 1 z 0
"-11

10

14
0
00

0

z 03

0

r14

N $4

r4 r404 r4r-'-4

1464



+4- 4-4

D c c r c

Mr-..N XrrI io 0 0f l f -. U
r-- C~r-M

LU

+4

ct

0 a

0 0(n C

r-u -0 CE 0

zZ Z Lfl

ucn z

X: 1- 0 - v4

IJ LjL. 
-oL

U ULLI

0 -- I x un /- c
U-~

0 c U- " a-'
Za LL) M/ X D>

I~ x
/X X

0000 --

+ 40- + 2/a

LU-1LLJ Il zX

LO - ) u X 0
(T) I'-CO LU-1 0 0D

-50 --

0 x

x 0

/ XX X

00 0139 b fi~~ 00 ll 0' ? 00'OhE 1009 0O0
101 .I ,d IHAGllkW JO L INil

-147 -



M -- -Ln NO t'% M .=jý4

$4 0

0II

0

0 P41

%0

.4rCIC.4 NF-4 V C.4 I
$41

60

$41

0) 41

-148-



M.~~

0

0

r - r -

(N_.r-- ,

0

:211z 0 c)L
LOc c.c" zc

3 L-:, 10

u 0 Cc c
LnC

LL-U-Li

m C

U-cr (n~r

LL LL- -L LJ 
(

0 0 E)LLI U+ cc LLij L. L~i k- cc

Un cr- 0r

CC

LLI Li L'I x

x~ 0

zz z x x 0

+. +3 x
in If, ) X

-4 I x
cr x N

x

LL rzX X 1

'bi *N JýflJ3Ws AO IINfl

LN39NUI SSOJ1 UiItWHYdd

-149 -

COPY avcdIable to DDC does not

PeXtlit fully legil~e teproductuon



,4'

41

'41

0

0I ,o j n ,T Sj - . n- )0

cn. -; -T 0- n %01,% J L 4Irc

*D M. co 0%0P

V-4 t-44,--4 0

1500



"-J

-~ U,

0 1! .

-4 ý0 wO

rr-

*cP w 00

co a I Pk~4

00 o ýZw4

0



0)0
'T C- UC * oC 4'T0 : Tr n mN

*10

in %D com 0r4C 10Dr 0 a -

0

~5~o0*0

NN

000T 0 00000n 00 000 00 HD DnC4 H-M%000
0ý H. H HH0

115



E4' 4.1

t-0 0 ccw0) 0003

w0 0 1

0 0 La a

0 - 4. 0 w,
-4-- 40v 41

r% cv*,

.0

.00U1l~ H)

£r3

a ~ n 7%
0w

0 0 (> -'-
CP 4.)

1 N0

49

zo -w a &L Uj

Hc

:lluleuul sso' Nr IUU
-153 

0



CD-

Li x

C)

Li x
x -

xx
ul xL f

CL

C) X~

0v

cc C.. -r- m 0d

C.D

cc -i

-CY-4

LbL

0 r) FS -.0, h 0 00,2 OOl ou

~1) 10 001

-154 -



THIS PAGE IaFT BLAUK INTENTIONALLY

11

At

- 15



60 Ln 4 )

4 000

r4

5.4

0) 4J
C4 4 9 ý 0ý .4

%T 44 tnLn n Lntn n " o 0

A~ 54..- 4

15



L ..U

(fl (\j Cl)-
U')r-. mT

(D r)0 Li

-j LfL
a:ED

a:

0 L)

Li 0

zz

LIJ

LOL

0
,0 cr cr c

IED

Lo Iý -0U
I 1 z

z0 LiJ
U- r - r ~

00P

U- L-LhL- jILLJ LU
OCWr %- z

z - C) -

Xx 'LOJ cL

xx
Ux x 0 -

z X C)

x 0 .

xL

II~ x i(

xC
OO'>~~ Ofb9~ O*OElXLIN

0 0UhON 0

cn~~ 15 -



40

-4)1
I *1

.~OD-

M N LnM %DLn M D atn n t M t M 0 4

ý4 CL

bko

0

4)'=

14.

V4.

"-4

M mr-1- a cncnLn(Y N i Nm LnM l )0

v-4 v- ý4r4ý N N. N 04. 04. C.' N 3n



(D

LULL.U

-LO

LLco Lii'

0 co 0

Iv.
LflCc

Li

Li L2

N a:
Li

Ll LJ
0) Li

0 -t-t- Mi

m zzz C

- L) ir

0..
-L -r 0 L j -

01 c r ui
co - L- IL 44s-

LiL LiI C

+Z~aC x
Li LLI L U- Li

-' z

1 1 X x / 1%:

Ln X X
toD ED x

o : o : x I
+ +a(\ + x Li

x) (D U

(3 159 -



'I -

to~

caa
w lc: N n % f- 0 0 0; ý 0

taL nt ni % D% 2 o%

04i. .n Nnc na 4c4L , nc mcii # 4i r

zN

1600



COO z
+ 4

ro- 0 r(1
LO :r Lol

T L)
4'4 LLU LJ

z
z Lu

LULJU~ 4-LU

00 -

u 0 cL z z z C) 0 c

*Li
000- Iz Ln

_Ez CN - ý

+I 0~ 1.

- Q7 UJO

0 0 0LLiJ H

0 x
+ zzccE x

LLJ L)x xx X

zzZi- CL

- .7 x uJ x L:
z xx a

C) L:) I L U x Ir
x x

0 C..c) cr X
4-+ !+C'~

00 09F

D~ N or) cX
cc -161



:11

U

941

N

4.)
0

r.4

r4

z '4)
0o
A0

1621



0

1 u +
CU1OUj (Lu C

cr) -cT

c 4D40 Lu 0

- I cc

0(1

C\J z

00 c
U-. Li

L- -0 -

COLu

+ 0 CC

* Lu '.

Zo u xr -

4- w Lu c

U1LiLLLJLU Li.

to X:L C

(000 I-
LO U- a- UJ 0

00

4-,)000 X

xn r-r -

(D 0 x 0 L
0 i

r- N I I -

N0i8 000L 0L99 CCtoCl00 :0c~ J If

LL- 163 z



"41

A 01 '.40000 00

0 w00m 4

"54

t44.]

en %0 W(% nf-W4P4 I

E-'4

41 :31
5-4 C4-

in 0

'4J

r-- 16



RI---C\ 0 ~

LLcu c 0U
LDNC n

z
Li

x U)ul -l

LU

(f)Z LU

C. 0) C

LO Z ZZ 0 C
m acc:rcr 2)c L

u oU a: C

U- - LL-U

- - - N( >- cr

Ii C) cJc i

+ EC) 0)

U- cc0

(L-~AL ~ u- Li- " J

+ cr:

z~~I z UL
'z X x ,

LU
f"-U) x tfLLJ ci

xj x '

.1X0 X X
C) XX

CO XX

-r --r
0)rC) xCD

WR(' (\j -jx
M a-) Xf

=4 Lr M X LU
(r fnU):

Ii I ii I ' IC

U)

,3 c.3PHU~o =O i.sqwj INfl
IýUfLtHUdwýI NOIIANcII = H L1WHHd

-165-



4 jCf t N N N '-4 CN .4 P-4 w-4 y"4

z 74x

W 0,0 jc tl 0 C 0,-4 C4 C4~ 4 IA '0 Gý0 44 4
40n- kn rnL D% D% D 0% 00% ýf- r-ý r% f

La

4).

14 04II<1 4co

0ý o* r: 0iJ- - 4r- 4ý 4N N

166)



+ 1 4-

(Lr)
Q()001
Lf) ) CD
0(Y)C\ N,
(D T~O a'

Er 
I,-

cr-

crC

CC
c zzz zcc-

rUacr ~ cr

CD - - L

Z ~ c~00

LD:TUid 
L r l

CDOO L~ xL

Dzzzo_

W I-

CD X 0 CDa

z Xz
C -

.. i UJ U 
C

cr) r-r 
0

+- ý x

II .1d 1x X 0

0 Ob 9 DOO39 I939 002r, 0 0 0 b1i 00'00 ioblt
wbyqiH3 uflsi3w AD LINfl

NOIGIJD~XI AO IHYH 1~3Wf3H~j
-167 -



$.4

~r-4

E.4

93 8 14 C4 9~ ' 06 8- .4 C4 4 'A0 t% 00 8' p4 N ýc

'-4 4 1-4 N 4 ý4 N. r4 p4 N4 N 4 v-
4 
r4 P.4 p.4 r- N r4

14 
0

z 60

41 AJ

04168



LO
N\IOCN
000~
4-. . -

(DN 0 
LU

LlU+ 4 -
0

z -

0 ( 
0

u z z u 
- - . L UJ

cc 0 0 *t co

0 
L U r

_ z X 0( X5

+ X- ci: a

0

o x C LI I
0 =

I a: c a0X

wnwixb; x LDN~~16 -



>4)

C4 r4 e4 v- N4 .- I4 Cn. N4 Nv N .-4 "lN.4 r-4 v-4 v.4 0'N

-, 04

(D

00

C'))

-41

170



U)

ILJ
.. 1 LUJ LC

CT -T

(L) CO f

0=

0 zz Z

0 cc
-L- C)

ED .- EJ

cv,- -, I -

,Z: z C)

+ ~ I IýL Li P

~ ILiJ i E

L..j, U.- ULCi

zzZ UL.-) x- zZX-X X

-r aJY~ cc I~ x n )

a' tj X rx i

+X , x CD

-x 
x x -1

X X x

j:C LL

c uC~ j x
co ~ (D CC)

0L0 CC0 Z sl90

£§d IJ 901 09*0 W O l

-171 -



-4J

z MiC.

t

>4 < kD O'.o' %o '0 '0 %0 r0-.I-.f- t-. r- r. r- r- oo

I rzz

0 J%0

rjO -* -to en CA MA 4 n . n 444 %on in in in in 'A en 'o

60

CO %IiA0 r- OD 0 C4 -4: LA%0 rN. 00 (% 0 4- Cn in 'D0 ý4
-4 '-4 NNN4 -N 4 "

-172-



C)

(D C) Wi)
ir 0

m. C)l L

C) cr

z

z

C)j 00

.-i

+ 5 0

~zzz z
VnL

+ 0( ~- L 0 c -.

- r tt r ( r X: 11 -

'I) C)

+ - L-L I z L L
--ýýWM

x

4~f(Y')~i X ("

(- .0 f) 
0 (

C C

LP

0-CC Z

N--4 I Is~ oIIN

173 -



144

"P4

p4

-to

4) 4000OOO 0OO 0000OOOOOOO

>43

"ý4

NI "4

"r4

00

-1 "44v4 - 4v r4 ý

1744



CJJ

L J

Cr3

LT,
SL LIN

C!-

a rcr cr -

%-JLJ L.)0

n - 0 c2(n ci

C.)D

LD L.) t

_.zzzgI

_ L ti r -` C: I CI-r

LL.. L. L-. uAJ . o

LJ~~~ LitnL- r

z z 'z 
A* .'J~

-~T LII) X

x XX zi
X XX

ca0 - XX
X X

X :oX

x
;- X 2

0001
JO±If

cNI) O1 HnH Oncil

(A-- 175 Z



0

000

14~

r4-

00

fI* .4 4~ .4 (V) CV4 v-4 r4 N r- -4, C,4

,bo 
Iv.L ;4 

n' y

17 -



C-,

000

+-1+ 

0

C

-- LO I -Z-.

CE PJ 
C: 2:

C

Li 
0 c

LLu

Z C

4.-

u- 2:-0LL

U- 0- L- U6

T cc
4. C)cLL:~~~fl li "X X D - L

D- u t- IL

z X x 
0.

01Cj -) -ý x

0 cx 
x

4~ -x 
x x I \L

* x~f x

I *I i

O~t1 
OO

C) ~W]~3 "D~9~ C) C]N
+~ +7 +-



TST .4m 1 1%

4) or-
0r.-40AO IIA OA

0 r r o0O000r0O, -,00O04

0

I ý4 ~ 0 n% -W0 4O n% -0O

in0 In IA IA In Ln iA IA IA ) %0 ' D %D %0 .0 %0 %9) '0 %D 1. -- A'0N0 '0 - f A'0N0 '0-

'-1 -4i nt qot nL t no0o
$4 4 4 4 4 f 4 f 4 f O ý C4 4 -4M C0P

7!n

4) v4
00 ~ ~ ~ r W IA Nn 0M 4 IA'0f-00 4 N M~ I4 '0 In 0

14 % fP4ON4ý r -r N C C I V 4%fl M04 r4 4 Of

b l n%0 r- -4-4-4 0 r4 04 Cn -* In %0 ! 004- C4 N
ý4 ý r-4"4 4 ý4-4 v4 "4 ý4C*4 4 O

178J



0 C.,
+ 1 4

M C)
co 0Cu1 0

E z

0*

0 L)

a El 0 n z
L.)U t ) E .-

0 CE -
'i-' Lf)

4 0

U- c 0 ocr

ZuLL L.~ u- J)>

4- U. c' r)z L
LL I tI tI j .-

-r ( 0 C I

LU I C)

X x

'x x L

z x)(XX7 (J I

CDx
I-x

YX

m o-0X X
0 u

Or) X3 x
N-0 ci X
m;;C Go x 0r

+ + NX

00*9L oo-ýt 00-9 D b 00Th9 OO9 Dof9ý

SGSNUYIHH N0NO96 01 = 13HUHdd
-179 -



$4~ 4 ~ 1

4) C 0 0 . . . . . . ..II
>4 

0

Ht

r4

M ,- N T 0 %

~2ooooooo4)

-180-



1-4

44J

0 H
C4 N 0

2 ow
I. a:

j 2: 0 0 41
Wa 0 w WWi W q

wi 0 C

c 0 aa
o - 2 f- w -

co I

0 bo

w 01

2 w~ It4 S

Id W~ a.

t Ii 000 L

wi51 Id

TONUS IqflpI4vu3mNdi~f



• 0000000000000

Z 'T

GI.I00000000•00o00

rý Pý O 0 I%- rO r- w80 w

Vo I

*00a -tC 9 00 - ~ c Coco- - - .t0
V.4 0,[ 0 04 0 4;-

00

z$ r

..~ 0000000000000. .

W 00

9 r4r-4 -4 r H r

182J



- -. I it

0 I CC-: c il U)

03 4)U': C (01

Ith II w 3 49

w tL 0
0 -wWq -

It Q W: 0:-
it00 J 0 U )

O H - -4 - )

I.- 0cZ~ c
0a CS C-2~i 0 -i----

0

1 00 N1-H
le fBA

00 in go0 )b
0 a4

0 0

w

o on H
w o

enca.

eu SU~IJS9TfW3W33~iO±0f
0fu~ jW-9~WkNW

-130



000 ~ 00000.4.

j). 0000000
9 CýCý 4 414 ý %ý9 0 80

%0 % % r r t- . , ?.400-.4CJW4

z qG 4 ?- oG co '-4 C1 U

pq

0000CD000000
0 OOOOr%000OOrOOOOe OO L %

00

r4-

-1844



4j U

w in

W I L I
a 0 t-

Ir 4i 0

2 o I

- 00-~ z

it c -

W ~0 W* w

1 0
0 mg10

0 0+

0 8q~zx MIA3b IN 0
-185 itj 0



t1 0000000000000

z 400000 4 t00 00 000-tC4

'I frI t

0HC 1;1;t-4 ý14C 1; 4

-.- 4
ml 0000000000002 0

nidl ~ 000000
bo

N .4ttn r w o v-4N m :r & %o

14-

1864



r 74ý

0 t

winjI 0 .0

C 4

- - - - - - - - - - - - - - -4 IL- C wOa

0 0
0 0I

I~9 I c0z P~
ON II.w=ý ( o

cp aA -jz 0U

- 0

w

10 0

4 '-

00

01 0 J 21,
05 0 ,00

In H

0 0)0

0

0

00

LA 0 in 0 Z 4 I
P, n C4 0~ go0U

4* * 44 W>

1-4z 0- -
(5 ,~Z

(5 ~~4 4 L

-187 - lj 0



DISTRIBUTION

NR
COPIES

OOAKA
MMCT 1
MMNT 1

DDC (TISIR) Cameron Station, Alexandria, VA 22314 2

SAMSO, Norton AFB, CA 92409
MNINP 1

TRW Systems, Norton AFB, CA 92409
Attn: Mr. W. Emrick 524/410 1

AFPRO, Thiokol Chemical Corporation 2
Wasatch Division
P. 0. Box 524
Brigham City, Utah 84302
(Cy to R. E. Keating)

AFRPL (MKPB) Edwards AFB, CA 93523 1

SAC (LGMB) Offutt AFB, NB 68113 1

U. S. Naval Ordnance Station, Indian Head, MA 20640 1
Attn: Dr. James H. Wiegand
Fleet Support Dept., Propulsion
System Development Division, Code FS7

CPIA, John Hopkins University 1
Attn: Dr. P. L. Nichols
8621 Georgia Avenue
Silver Springs, MA 20910

Naval Plant Branch Representative 1
Attn: Mr. David W. Pratt
P. 0. Box 157
Bacchus Works
Magna, Utah 84044

-188-


