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ABSTRACT

This report contains the data obtained from testing propellant and
case bond materials from four dissected Minuteman Stage II Motors. The
tests conducted were in accordance with Service Engineering (MMWRBA)
General Test Directive GID-1 Dissect dated 28 June 1974. The directive
specifies the tests required to elucidate any age induced problems which
may affect the service life of the Stage II Motor.

Linear regression analysis was used to indicate trends of the test
parameters. A representative regression plot was made of several para-
meters with each motor tested to date identified by different symbols.
The regression analysis normally verified the trends established during
the last test phase. Although there were some trend changes either from
or to significant status, it does not seem likely that any problems of

major concern are apparent at this time ,
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GLOSSARY OF SYMBOLS AND TERMS

|
Symbol Definicion ¢
Crosshead Speed The rate of travel of the crosshead

: which pulls on a tensile specimen.
Dimensions: in/min

CSA Cross-sectional Area., Dimensions: 1n2
DSC Differential Scanning Calorimetry
D(t) Creep Compliance ~ ratio between strain

and stress at a given time following
application of a constant stress.
Dimensions: in/in/psi

DTA Differential Thermal Analysis :

E Young's Modulus -~ ratio between stress
(acting to change length) and the strain .
produced by this stress. It is calculated 4
from a portion of the curve where stress 3
and strain are linearly related. ’1
Dimensions: 1bs/in2

EGL Effective Gage Length. Dimensions: in

em Tensile strain (fractional change in
iength) at maximum stress. Listed as EM
in GO85. Dimensions: in/in

er Tensile strain at rupture. Listed as ER
in GO85. Dimensions: 1in/in

E(t) Stress Relaxation Modulus - ratio between
stress and strain at a given time follow-
ing application of a constant strain.
Dimensions: 1bs/in2

F The ratio of the sum of the deviations
from the regression line to (Sg)2. This
calculated value is compared with a table
of eritical values to determine whether or
not the variation from the regression line
is significant.

Y Cohesive Tear Energy. Dimensioms: 1b/in
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GLOSSARY OF SYMBOLS AND TERMS (CONT)

Definition

Joint Army, Navy, NASA & Air Force
Committee

Propellant Laboratory Section, Ogden ALC
Number of test specimens represented

Ogden Air Logistics Center, Air Force
Logistics Command

A line with the general equation Y = a + bx
which best represents the trend of the mean
test values with respect to time.

Linear Correlation Coefficient. It is the
slope of the regression line corrected by

the standard deviation of x over the

standard deviation of y. The calculated

value of R is compared with a table of critical
values to determine whether or not the corre-
lation of the samples is significant.

Maximum tensile stress (normal force per
unit cross-sectional area). Listed as SM
in GO-85, Dimensions: psi

Tensile stress at rupture. Listed as SR in
GO-85, Dimensions: psi

Standard deviation (square root of variance)

Standard error of estimate of the regression
coefficient,

Standard deviation of the data about the
regression line (also Sy.x)'

The crosshead speed divided by the EGL.
Dimensions: in/in/min

The ratio of the slope of the regression

line to Sg. The calculated value of t is
compared with a table of critical values

to determine whether or not the slope of

the regression line is significant.

ERg. g5 ¥ -

e A - —




-y

Variance

3-Sigma Band

90-90 Band

Significant

S.D.

GLOSSARY OF SYMBOLS AND TERMS (CONT)

Definition

Thermal Coefficient of Linear Expansion.
Dimensions: in/in/°C

Glass Transition Temperature. Dimension: °C
Thermogravimetric Analysis

The sum of squares of deviations of the
test results from the mean of the series
after division by one less than the
total number of test results.

The area between the upper and lower
3-sigma limits. Presuming normal dis-
tribution, it can be expected that 4%.°
of the inventory represented by the te:
samples would fall within this range.

Assuming normal distribution, it can b
stated with 90% confidence that 90% of
the inventory represented by the test
samples would fall within this range.

As used in the statistical sense, means a
difference unlikely to have been the result
of random sampling from some specified
population.

Standard Deviation
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INTRODUCTION

PURPOSE: The purpose of this program was to continue the surveillance
testing of Minuteman "Safeguard" Stage II Propellant. This surveillance
will elucidate the aging characteristics of the propellant and, using
statistical trends derived from the testing, establish the service life

of the motor.

BACKGROUND: Surveillance testing was initiated in 1963 o cartoms of
propellant cast from the same propellant used in motor manufacture.

In 1971, all laboratory prepared insulation material and case to
propellant bond specimens were destroyed in a conditioning chamber mal-
function. The number of cartons of propellant was also near depletion,
which would terminate the surveillance program.

A force modernization program made available some older Minuteman
I Stage II motors. Three of these motors were selected to represent the
motor inventory and were dissected for laboratory surveillance testing.
The motors selected were S/N 0022135, cast in June 1963; S/N 0072583,
cast in January 1964; and S/N 0022788, cast in July 1964. An additional
motor, S/N 0022687, cast in April 1964, became available and was dissec-
tioned in 1981 for continuing surveillance testing.

The amount of propellant available from motor S/N 0022583 was suf-
ficient for only four test periods. Motors S/N 0022135 and S/N 0022788
contained sufficient propellant for seven (/) test periods. To date,
8ix annual test periods have been completed on an annual basis.

No insulation materials from the three motors were available for

testing since all materials were depleted during the fourth test period.
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DISSECTION: Motors /N 0022135, S/N 0022583 and S/N 0022788 were dissected

and cut into sections and then guillotined into segments as illustrated in .
figures 1 and 2 respectively. Motor S/N 0022687 was dissectioned in a sim-

ilar manner except the distance between cuts B and C, and cut C and D was
increased to 19 inches so that only two segments were received rather than

three segments from previously dissectioned motors.

Motors which have been dissected to date are:

Motor S/N Cast Date
0022135 63162
0022583 64008
0022788 64197
0022687 64096

The segments, which were tested during this phase, were taken from section
4. Segments C, D, and E were used for motor S/N 0022135 and segments E, G,
and L were used for motor S/N 0022788. Segments A, B, and C were used for
the first time testing of motor S/N 0022687. The samples were cut in thgir
respective orientation as illustrated in figure 3. Figure 4 illustrates

the cutting plan for this test phase.




STATISTICAL ANALYSIS

The objective of this statistical analysis is to determine whether
or not any aging trends are demonstrated by accumulated test data in
order to assist Service Engineering "n more accurately predict motor
serviceabilicy.

Propellant was made available for testing and statistical analysis
to obtain an overall view of the aging trends affecting the Second Stage
Dissected Motor Program. In the past, carton data and dissected motor
data were combined to yield sufficient samples to perform the analysis.
Since there is now sufficient dissected motor data, carton data will
not be included in the analysis. This will eleminate a further biasing
factor in the results.

A Multi-symbol Regression Analysis Program was used to determine
aging trends. The sampling is combined for each test parameter in a
single regression analysis. The linear equation (Y = a + bX) was found
to be the best fit model for the data in this report. A composite popu-
lation aging trend line was then calculated accepting the fact that in-
dividual aging of different motors may be masked.

The Multi-symbol Program uses a unique plotting code for each motor
on the regression plots. This method of data plotting allows a visual
display of the overall relationship between motors and how they relate
to the overall least square aging trend line.

The regression program uses an analysis with individual data points

from different time periods combined to establish a least squares aging
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trend line for the overall data. The variance about the regression line,
obtained using individual values of the dependent variable, was used to
compute a tolerance interval such that at the 907 confiidence level 907
of the population falls within this interval. This tolerance interval
was extrapolated to a maximum of 24 mcnths to give an indication of the
statistical significance of the slope of any aging trends. The computed
tolerance interval about the composite regression line is wider than what
the tolerance interval would be about any individual wotor regression
line because of the increased data spread introduced by combining data
from different motors. The 't' values and the significance of this
statistic, which are reported for each regression model, gives an
indication of the "statistical significance'" of the slope of the aging
trend in the Y=axis. A slope of the trend approaching a zero slope will
be indicated as being ''statistically not-significant.'" Data and regres-
sion trend lines were plorted utilizing an IBM-360/65 computer.

The aCCurac; of the statistical inference improves as the sampling
becomes larger. An analysis of the slope of the trend lines revealed

the majority are becoming flatter:

Motor Symbol
0022135 ]
0022583 o®
0022788 A
0022687 *
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DEFINITION OF THE MASTER STRESS RELAXATION CURVE
The master stress relaxation curve is a composite curve representing
the behavior of a polymer over a wide range of time and temperature rela-
tionships. From a curve constructed at a given strain level, any combi-
nation of time and temperature can be used to determine a corresponding
stress relaxation modulus.

DETERMINATION OF STRESS RELAXATION MODULUS
USING A MASTER STRESS RELAXATION CURVE

From test data at a particular strain level, a polymer's stress relax-
ation modulus corresponding to any combination of time and temperature can
be determined. The horizontal axis of the master stress relaxation plot is
a logarithmic value (t/at), and the vertical axis is a linear value, E(t)
298/T, where E(t) is the stress relaxation modulus dependent on time. T
is temperature in degrees Kelvin, aT equals any relaxation time at tempera-
ture T dividéd by the corresponding time at the reference temperature (298
degrees Kelvin or 77°F), and 't' is relaxation time in seconds. The stress
relaxation modulus for any combination of temperature and time can be deter-
mined by using the following steps:

a. For each stress relaxation plot there is associated a plot of tem-
perature in degrees F versus log ap. From this plot, determine log ag cor-
responding to the temperature at which stress relaxation modulus is desired.

b. Determine lot 't' or log of the desired stress relaxation time.

c. Determine lof (t/ar) by using the equation:

log (t/ap) = log t - log ap.

d. Place the determined value of log (t/ar) in the horizontal axis

of the large plot and reference the master stress relaxation curve to deter-

mine the corresponding value E(t)298/T in the vertical axis.

e. Determine 298/T and divide into E(t)298T to find E(t), the stress

relaxation modulus at the desired time and temperature.

-5 -
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TEST RESULTS

A change in the testing program was initiated during this test phase
with the dissection of another second stage "Safeguard" Minuteman motor.
The change substantially reduced the amount of tensile testing performed
on the propellant. Therefore, the amount of regression analyses which
have been previously reported will not be included in this and future

reports.

A. UNIAXIAL TENSILE TEST:

The result of the uniaxial tensile testing are summarized in Table 1.
Representative plots of those regression analyses which had sufficient
data to provide meaningful statistical trends are presented as figures 5 f
thru 16. The significance of the regression trend line slopes have been
summarized and are presented in Table 3. The direction of the trend line
slope is indicated by a + or - sign after those slopes which are signifi-
cant.

A comparison of the regression results of this test phase with the
analysis from the previous test phase indicates very little change in the
significance of the trend line slopes. The only changes that have occurred
are: (1) the strain at rupture for the outer propellant tested at 2.0
in/min changed from a not significant to a significant status in the posi-
tive direction during this test phase; (2) the strain at rupture and
modulus of the inner propellant tested at 0.0002 in/min changed from a

significant to a not significant status; (3) the maximum stress and mod-

ulus of the inner propellant tested at 2.0 in/min changed from a signifi- 4

cant to a not significant status during this test phase.

The results of the biaxial tensile testing are also summarized in
-f = . i

B. BIAXIAL TENSILE TEST: l
§




Table 1 and the regression analysis plots are presented in figures 17 thru
22. The only changes in the regression trend line slopes occurred in the
outer propellant strain at rupture and modulus parameters which changed
from a not significant to a significant status during this test phase.
This change in significance does not necessarily indicate a change in the

propellant which would adversely affect the shelf/service life of the motor.

C. HIGH RATE HYDROSTATIC UNIAXIAL TENSILE TEST:

The data from the high rate tensile test at 500 psi initial test pres-
sure are summarized in Table 1. The regression plots are presented in
figures 23 thru 28. A comparison of the regression trend lines with the
previous test phase regressions indicated no change in the significance of

the trend line slopes.

D. CIRCUMFERENTIAL TENSILE TEST:

The results of the tensile testing of the specimens cut in the circum-
ferential orientation are summarized in Table 1. The regression analyses
are presented as figures 29 thru 31. A comparison of the circumferential
data with the corresponding uniaxial data indicated no differences in the
maximum stress and stress at rupture. There is little difference in the
strain at maximum stress and strain at rupture at the very low strain rate.
However, the strain properties do become noticeably different at the higher

strain rate.

E. BI-PROPELLANT TENSILE TEST:

The results of the bi-propellant tensile tests are summarized in Table
2. The regression plots are presented in figures 32 thru 34. The failure
mode of the two propellant specimens did not occur in the propellant/pro-

pellant interfacial bond. The failures occurred in either the ANP-2862

propellant or the ANP-2864 propellant depending upon the motor being tested.
-7 =




The propellant with the lower tensile strength was normally the propel-

lant in which the bi-propellant specimen failed.

F. STRESS RELAXATION PROPERTIES:

The stress relaxation data are summarized in Table 4. Representative

regression plots for the 37 strain rate are presented in figures 35 thru

42. A master stress relaxation curve, constructed from the sur;eillance
data is presented in figures 43 thru 46. The definition and a description
on the use of the master stress relaxation curve is given in the statisti-
cal analysis section.

Bond failures occurred in the stress relaxation specimens before the
specimens could be loaded to the three and five percent strain rates at
the lower test temperatures, -65 and occassionally -40°F. Rebonding the
specimens to the test fixtures and retesting the specimens resulted in

erroneous data and therefore was not included in this report. A better

bonding compound will have to be found or &eveloped before the next test

phase so that adequate data can be obtained for the low temperature tests.

G. MINITHIN TENSILE TEST:

The minithin tensile specimen is used primarily for profile analysis.
Propellant ingredients sometimes migrate from the propellant into the
liner and/or insulation. Migration may also occur in the opposite direc-
tion e.g. liner or imsulation ingredients may migrate into the propellant.
This migration process may adversely affect the propellants physical pro-
perties or the propellant to liner interfacial bond. The minithin tensile
specimen will detect the effect the migration ingredients have on the pro-
pellants properties and the depth of the effect. Similarily, minithin

tensile specimens taken from the bore will detect the effect atmospheric

-8 -

vi 4

Lt

e e A




conditions have om the propellant.

Minithin tensile specimens were obtained from three separate locations
at the propellant/liner interface and from three starpoint locations. The
results of the minithin testing are summarized in Table 5 for the three
motors tested.

The results for the propellant/liner interface speciméns indicate no
migration or propellant/liner interactions are occurring that can be detec-
ted by physical property testing. The minithin specimens taken from the
bore area do indicate a trend for the first 3 or 4 specimens, which repre-
sent 0.3 to 0.4 i.ches into the propellant web, for all three motors. How-
ever this trend should be verified with additional testing before much reli-

ance may be placed in it.

H. BURN RATE:

The burn rate data, at an initial pressure of 500 psi, for this test

phase—are-summarized—in-Table 6. The regression analysis of the data accum-
ulated to date is presented in figures 47 and 48 for the outer and inner
propellant respectively. There was no change in the significance of the
regression trend line slope. The burning rate of the outer (ANP-2862) con-
tinues to exhibit a positive trend line slope that is statistically signifi-
cant. The inner (ANP-2864) propellant continues to exhibit a trend line

slope that is not significant.

I. TCLE: (1) Propellant:
The Thermal Coefficient of iinear Expansion test consists of measuring
the amount of expansion below and above the glass transition point of the

polymer used in the manufacture of the propellant. The regression plots

are presented in figures 49 thru 52 and the data obtained during this test

period is summarized in Table 6.




The regression trend line did ncc change significantly for the outer
propellant below the glass transition point (Tg). However, it did change
from a not significant to a significant status above the Tg point. There
was no change in the trend line slope for the inner propellant.

(2) Rubber:

The TCLE could not be accurately performed due to the natural curl in
the rubber insulation obtained from the head-end of motor 22687. The rub-
ber specimens from motors 22135 and 22788 were taken from the casebond
specimen areas without success. Attempts to separate the rubber from the
case resultad in a rubber surface that was very rough and was not parallel
with the liner/rubber interface surface. Because of the TCLE rubber speci-
men condition, it was decided to void the testing and use the specimens for

moisture, sweil ratio and gel fraction testing.

J. HARDNESS:

The Shore A hardness of the outer and inner propellant has a consider-
able amount of scatter in the data accumulated during the surveillance pro-
gram. However, the regression analysis does not indicate a significant
trend although the slope of the trend line indicates a softening of the
outer propellant and an increasing hardness for the inner propellant. The
regression analysis plots are presented in figures 53 and 54 for the outer

and inner propellants respectively.

K. SWELL RATIO, GEL FRACTION and MOISTURE:

The liner and rubber swell ratio, gel fraction and moisture specimens
were obtained from the head-end area. The specimens for motors 22135 and
22788 were obtained from the casebond specimen area of section four.

The results of the testing are summarized in Table 6. There was con-

- 10 -
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siderable amount of variance in the rubber swell ratio and the gel frac-

tion, but the average of the data, which is reported in Table 6, are in
fairly good agreement e.g., there was more variance between specimens than
there was between motors. The liner data was consistant without a large

amount of specimen variance.

L. SHEAR and TENSILE AVCOAT PROPERTIES:

The results of the shear and tensile testing of avcoat and composite
specimens, e.g., avcoat, case, insulation liner, and propellant specimens,
are summarized in Table 7. The failure mode of the avcoat specimens
occurred in the secondary bonding area of the avcoat to test fixture with
no indications of any avcoat or avcoat to case failure. The bond strength
of the avcoat to steel case is naturally higher than the data indicates.
The failure of the composite specimens occurred cohesively in the propel-

lant about 507 of the time and adhesively between the liner and propellant

——about 487 with 27 cohesive IImer fallure,

M. CONSTANT LOAD TEST:

The results of the constant load test varied considerably and, there-
fore, are not included as raw data. However, a mathematical treatment of
the raw data produced a trend line for each of the three motors tested,
which appears as figures 55, 56, and 57 for motors 22135, 22687, and 22786
respectively., As more trend lines are accumulated, a regression analysis
will be performed on the trend lines to determine if changes are occurring

in the constant load strength of the composite interfacial bonds.

The average stress at 100 minutes is presented in Table 7.

L AT TR U




CONCLUSIONS

The regression analyses of all data obtained to date from the physical
testing have indicated a majority of the test parameters do not have sig-
nificant trend line slopes. The significance of some slopes have changed
from significant to not significant while other trend line slopes have
changed from not significant to significant. The significance of a slope
does not necessarily indicate a deterioration in the propellant or a pro-
pellant, liner, insulation, casebond problem. An increasing slope may
indicate an improving parameter.

There were no apparent problems observed that would indicate any areas

which affect motor performance or service life.
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Motor S/N

0022135
0022687
0022788

0022135
0022687
0022788

TABLE 2

Bi-PROPELLANT TENSILE TEST

Test

Hydrostatic
Tensile

Uniaxial
Tensile

1982 Mean Values

ju: -3
(in/ain)

1750 @
500 psi

. 0002

Sm

52512

527
504
495

31
36
39

em er
(in/in) (in/in)

.383 .456
.369 .470
.337 479
.179 .202
.213 .235
246 .280

Sr

(ps1)

516
486
479

29
34
37

{psi)

6320
6040
6630

236
233
238

diditisiann

il




A. Tensile Properties:

Test CHS
(in/min)

Uniaxial .0002
Tensile 2.0
Biaxial 0.2
Tensile
Hydrostatic 1750 @
Uniaxail 500 psi
Tensile

B. Physical Properties:

Burn Rate

TCLE Below Tg
Above Tg

Hardness Initial
10 sec

TABLE 3

REGRESSION SUMMARY

C. Other Propellant Properties:

Circumferential 0.0002

Bi~-Propellant 0.0002

OUTER
s er
NS NS
S+ S+
S~ S+
S+ NS
S+
S+
S+
S~
NS
NS NS
S~ NS
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Motor SN

0022678

0022135

0022788

Strain
Rate

TABLE 4

STRESS RELAXATION PROPERTIES

Temp
(°F)

3z

52

3Z

32

5%

-65
-40
20
77
120
160

-65
=40
20
77
120
160

-65
-40
20
77
120
160

-65
=40
20
77
120
160

-65
-40
20
77
120
160

-65
~40
20
77
120
160

OUTER INNER
10 50 100 1000 10 50 100 1000

(psi) (psi) (psi) (psi) (psi) (psi) {(psi) (psi)
* 872 587 499 298

375 219 175 78 463 272 218 93
49 29 24 13 44 24 19 10
15 11 10 7 16 11 10 8
12 10 9 7 11 9 8 7

8 7 6 5 9 8 7 6
* * .

328 187 148 61 468 272 216 93
80 44 36 20 70 39 32 16
28 20 18 14 26 19 17 13
16 13 12 10 19 15 14 11
15 13 12 9 16 14 13 11

912 885 792 502

385 335 280 146 391 346 197
57 33 27 16 72 43 36 22
17 13 11 9 22 16 15 11
11 9 8 7 18 15 14 11

9 8 7 6 15 13 12 10

355 211 171 87 466 288 238 128
94 47 39 22 117 63 52 31
29 21 19 15 35 26 24 18
20 16 15 12 25 19 18 16
16 14 13 10 24 20 19 16

385 268 220 110 394 320 266 135
56 32 26 15 53 29 22 12
15 i1 10 7 12 9 8 6
11 9 9 7 9 8 7 6

8 7 6 5 8 7 7 5
84 42 34 19 90 43 34 18
28 20 18 14 19 14 13 10
16 13 12 10 15 13 12 10
15 12 12 9 13 11 11 8

*Bond failure occurred before specimen could be loaded to respective
astrain rate.
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TABLE 5

MINITHIN TENSILE DATA
1982 Mean Values

Motor 0022135 Motor 0022687 Motor 0022788
Bore Liner Bore Liner Bore Liner
ggsiz ggsiz (psi) ggsi! (psi) (psi)
1 126.0 78.1 . 111.9 86.6 89.7 92.8
2 132.9 79.3 117.2 87.1 104.7 93.0
3 134.3 78.4 118.6 86.3 110.1 92.2
4 135.5 78.9 119.9 86.8 109.1 92.7
5 134.4 79.1 120.4 86.4 110.7 91.6
6 134.8 80.2 119.5 86.1 108.9 91.7
7 133.7 81.6 118.4 86.6 107.7 91.5
8 133.5 83.2 118.2 86.3 107.7 91.0 :
9 133.1 83.5 119.5 86.5 107.4 91.4 v
10 131.4 83.7 120.4 86.3 108.3 91.2 {
(
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Test

Burn Rate
Quter Prop
Inner Prop

TCLE (in/in x 1075°C)
Outer Prop Above Tg

2 Tg

Below Tg

Inner Prop Above Tg
Tg
Below Tg

Hardness
Outer Initial
10 sec

Inner Initial
10 sec

Swell Ratio
Va4
Liner

Gel Fraction

Vi
Liner
Moisture (%)

V44

3

i

}

?

}

hw D

TAELE 6

PHYSICAL PROPERTIES
1982 Mean Values

Motor 0022135

<307
.378

9.69
=52
6.17

9.57

=54
6.02

76
63
72
61

1.38
2.37

91.14
62.10

0.84

- 18 -

Motor 0022687

.297
.358

10.20
-56
6.29

9.82

-58
6.44

77
69
74
62

1.47
2.42

89.69
63.37

0.92

Motor 0022788

.259
. 368

9.61
=55
6.36

9.28

~55
6.52

79
68
78
70

1.28
2.40

89.35
65.45

0.72
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TABLE 7

AVCOAT PROPERTIES
1982 Mean Values

Test and Conditions Motor 0022135 Motor 0022687 Motor 0022788
Hardness
Shore D 83
Shear Strength Avcoat (psi) 1443 1381 . -

2 in/min @ 500 psi

Shear Strength Composite (psi) 150 171 163
2 in/min @ 500 psi

s

Tensile Strength Composite 491 508 427
(psi) 20 in/min @ 500 psi

PP TGP 5’ S PSUVERL.. ¥ WP,

<

Tensile Constant Load 33.5 37.8 27.6
100 min Stress (psi)

e g = [P

s
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Cut A

Cut B

Cut C

Cut D

Cut E

Cut F
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Fipure 1 Dissection layout of Cuts, !
Locations and Section Numbers
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Figure 2 Section 3 and 4 Segment
Layout and Letter Identificacion




This figure illustrates what the various sample

orientation terms mean with respect to a segment
of the motor.

A JANNAF dogbone is used in the illustration to
depict the areas from where the specimens are

obtained.

inner circumferential

outer

—radial
- bipropellant

! «—T axial

~

FIGURE 3

-22 -

e —————— - -

. li‘l‘l 2 aldt e e ok




’ 183uUnc 9
2<I~Q y [andiy
Y3L0W CgTAD3 €
2 3OVIS o

3
o

Y3 Nogo0Q SV AYE b

vazh

dsa t tevogeoa

el Y L))

A‘.';J‘U“ *n
e

g 3
s0og [Dog -
ANyayn dop Q....G .sa\n

(e
ﬁ.“zo&@oo J.Q T\ﬂ
0 d3aa ?

4
b/ m‘dcso.vvn_w
/ " ke ]
5T ._m~ ok -s2 he - 6l O..A\—

e




" ™ e o i o oo th

¢ 2and1y

SSIYLS WNHIXHW'NIW/NI 2000°0=SHI 3144 1°A‘SOd TWIXY HILNO 'SUIW LISO 39ULS I
(SHY3 L) 1531 1Y 394

00°2€E 00°8¢2 00" he 0002 00°91 po-2l pD’'8 00 h 00° G,
[ 1 L 1 1 ] 1 L 1 =
Sc v
Z D
— D
-~ D
e e e ————_——— =z
L oa m
.0..3 —
m
9= 3
m
% n
o=
@ M Inj JUnUw = 4
(n ¥~ om D
| Q9 @ @ v e > /.4
| ) ~
»* v () <
» v = S '
- X
®v
o um
v OI l
v e ¢
m
- w
. o @
e e o e e :
o
Lo
HU/dW31l GWHY = SNOTLIONDD 1S3l HY/dW3L 9WY = SNOILIONQD 39HHOIS o
€01 = WEO33Y4 30 S33Y93Q L1111 = N O
00+3586809€ "h+ =19 INUJIJINDIS L1ON = v 40 3JINUIILAINIIS ¢0-39¢00169°'8+ =1
20-39h98062 1+ ="°S INBIT4INIIS 10N = W 40 JINUHIIJINIDIS ED-3IhSRIEDGS B+ = W
00+321hOOhE "h+ =% INUJIJINIIS 1ON = 4 40 JFONUIIJINIIS £0~-ILSGEESS L+ = 4
(X » ( £0-380681c1° 1+ ) + ( 10+3L8B09BE h+ )) = L




9 3aandg
JUNLANU/NTIHULS ‘NIW/NI 2000°0=SH] JLHU 1"A‘SDd THIXYU 'HWILNO‘SHIW 13S0 39UIS 1]
.
(SHH3IL) 1S31 1Y 394
00 ce 00°82 00" he 00" 0¢ 00°91 00421 00°8 00°h cc.Pu
L 1 1 1 1 J 1 i | .
3 — e ey e o e o i e b —— — ~—
Ne
=z
—
Q
S
b v o
=
w m
W D
(n} ﬁmm
n] @ o M_.nw_
w
[n]
]
* v v (1) l.OI
nN<
=N\
e
=z
v K=
n
@
LO
HY/dW31l SWY = SNOILIONQ] LS31 HU/dW31 GWY = SNOILIQGNQD 39UY0LS nw
€01 = WO0334d4 3J0 S334930 S0t = N
20-32906hE6 "2+ =18 INYIT4INIIS 10N = v 40 3FINYIT4INIIS 20-36SLLLS12+ =1
S0-362852.89°8+ =°S INUII4INIIS 10N = 4 40 IINBIIJINIIS €0-30S11921°¢- = M
20-3989.026 2+ =% INUJT4INIIS L1ON = 4 40 FINYITJINIIS h0-32L665S9 "he = 4
(X * ( 90-3LSBSHLB 1- ) + ( 10-3.6808E1°2+ }) = A

4313WH4dd

JdNLdNY 1Y NIBYLS

- 25 -




e
" o i — e e - il o e =

[ 8andyg

AR B (pe s

w SNINCON °‘NIW/NI 2000°0=SHJ JLHY 1 A‘SQd THIXY ‘YILNO‘SULIW 13S0 39Y1S 11

(SHUY3N) 1831 18 394
00" 2€ 00°8¢ 00" he 00°0¢ 00°91 oo°cl 00°8 00°h 00°0
L L 1 i | - 1 —_ IIL 1 m.-
I|l|\|.|.||l'l|\||||ll| O
oC
oZ D
— 0
— D
. e W_
o —
: m
S3x
m
D
@ [n} rES
» c
(n] v © M% =
. a
» v v .nUu o .“u
o n c ~
— :
@ g - %
@ o !
= v RS2
O—
o
v
— = !
‘0 "3
o 1
\
— e — — e — —— —de —— ——— — ——— l% ..
HUH/dW3L 9WY = SNOILIONOD 1S3l HUH/dW3l WY = SNOILIONDOD 39HHOILS ot
€01 = WOO033"d4 40 $33493Q SOl =N O
10+388h182E "9+ =7S INUJTJINIIS 10N = v 40 3JINYJIJIN9IIS 10-3h286€99°2+ =V ©
10-39L81€L8° 1+ ='G INYITJINIIS L1ON = H 40 JINUIIAINILIS ¢0-30966€29°¢+ = H
10+31.818662° 9+ =% LNHJIIJINIIS 1DN = 4 40 3IINBIIJINIIS 20-3€208960°L+ = 4
(X = ( 20-388E1066°h+ ) + ( 20+3€B6L0Bh E+ )) = A




SS3HIS WNWIXUW'NIW/NI 2000°0=SHJ 31HH 1°A‘SOd THIXY ‘UINNI ‘SHIN 12SQ 39U1S ]I

g ?an31y4

(SHY3X) 1531 14 394
00°CE 00-8¢e 00" he 00°0¢ 00° 91 00°21 00°8 00°h 00°q,,
L [ A [1 1 1 | i -4
—_— —
- Il
0 G
e M
(=]
v ON
v o, D
v @ w
v ® rmwmw
»*
»* v WB
L]
@ (]
@ (7]
= 7 i
N o .
Ig
— 2
\\\\\ Q
—_—- o
— -
=
HY/dW31 8WRY = SNODJILIOGNDD 1S3l HY/dW3L GHY = SNOILIONDD 39UHOLS o
9ht = WO0334d4 40 S334930 ghi = N O
00+35heL809°9+ =1 INUJTJINIIS = v 4D 3INUITJINIIS 00+30011560°€E+ =
20-3006hh0S "1+ =°S INUJIJINIGIS = H 40 JINHIIFINIIS 10-3291hiB8h 2+ = W
00+3h26L96L "9+ =0 INGJTHINIIS = 4 40 JINUIIJINIIS 00+3190L6LS5°6+ = 4
(X % ( 20-322959S9 "h+ )] + ( 10+388HLL61Hhs )) = )

H31l3WbHdd

SS3HILS WNWIXHBNW

- 27 -




o - <

6 2IN31y

3UN1dNY/NIBYLS ‘NIW/NI 2000°0=SHI 3144 1°A‘SOd THIXY HINNI ‘SULW 13S0 394LS II
(SHY3L) 1S31 18 394

00°2¢€ po0°8e 00 'he 00°0¢ 00°91 00°21l 0c0°8 00" h oo.oO
L 1 1 [ 1 1 i 1 .
T T V-
Z D
—~
— D
=
// LPa m
@ T —
@ m
e e 1]
m
QU v Q Aﬂ ﬁnw "
W L O
¢ wD U
/«/ -m — .
- 1
v " D &
v O — '
=z
| O
x © ® wZ D :
o~
] @ —
Z
I . cC
=
o
= C
~ 2
——— m
LO
HU/dW31l WY = SNOILIONOJ 1S3l HU/dW31l 8WH = SNOT1JONGD 39HHOLS .ﬁ
ghi = WO03344 40 S33H930 8hi = N
¢0-31ES19L9°G+ =3¢ INYITJINSIS LION = v 40 3JINUIIJINIIS 10-36L00925°6+ = 13
h0-3€6L6262 1+ ="'G INUIJIH4IN9IS LION = H 40 3IINYUIIHINIIS ¢0-JGEBEGESB8 "L~ = H
20-3099€hL9°G+ =% INUITJINDIS L1ON = 4 40 IJINUIIJINIIS 10-3828hhi0°6+ = J
(X w ( hO~-3J1CIEIEC"1- ) + ( 10-3911.9SS°¢E+ )) = )




01 2andyy

SNINAOW ‘NIW/NI 2000°0=SHJ 3JL1UH T A°'SOd THIXU HINNI ‘SHLIW 13SQA JIHLS 1

(SHB3I L) 1631 1Y 39Y F
00°8¢ 00" he po0°02 00°91 D021 008 00'h 00°0.%
1 A L 1 1 1 1 b P .
e 85 |
D
o
o o] .
— X !
Oﬂnqm m
oD
ownw M
c 0
2
n o © m
v =Y n
on o
v v =) o 1
v (=) m ”
Ue o |
v — C
W
Q ﬁmu
w o
] o
n]
n}
o=
=)
o
o
X 1
llllll ———— s ————— — —
e .
HY/dW3L 9WY = SNOILIONDD 1631 HY/dW31l WY = SNOJILIONOD 39HHOLS o 3
ght = WOQ3344 40 S334930 ghl =N O
10+3hhi€BCS L+ =26 INHIT4INIAIS LON = 1 40 JIINHITJINIIS 10-3Sh62SEG6 "1+ =
10-3169€hIL 1+ =%G INUJTJINIIS LON = Y 40 3IINYUIIJINIIS c0-3LSSh109°'1+ = Y
10+32989€0S L+ = INGUDIJINIIS ION = 4 40 FINUIIJINIIS c0-38h9EShL "E+ = 4
(X w ( 20-30608LIE E+ )} + ( C0+3L8Gcich'c+ )) = A




o e - e = d o . -

11 2andid

SSIYLS XUW'NIW/NI 0°2=SHJ 31HY MOT°SOd THIXY HINNI ‘A1IND‘SHLW 13S0°39U1S I
(SHH3A) 1531 1Y 394

oo.ﬂm oo.mw oo.mw oc.pm OQ.Mﬁ cc.m~ ooww ccwr oo.mw
Sc v
————— e e — - Z D
—
—4 D
i <
-2 m
muJ._ —
m
°z
® m
v D
v V v w v L
@ @ 0_! IMWMW o <
; “U_.J D
e o > ]
@ ] m w
. s
E —
N} N rwld
.OS w
o™ mm
m
llllll — e ———— o w
O w
b
o
o
| Ly
HY/dW31 9HY = SNOJLIOGNDOD 1S3l HY/dW31 WY = SNOTLIANOD 39HUHOILS o
9€1 = WO033Hd 40 S33¥93d 8E1 =N O
10+35181882°¢+ =126 INYUJI4INDIS LON = 1 40 3JINUIIJINIIS 20-38S€90S6°1+ =1 ©
20-38hLh92h h+ ="°S INUJTJINDIS LON = H 40 3INHIIJINIIS €0-31ThG92L9° 1+ = M
10+3€8186L2°2+ =% INYJITJINIIS LON = 4 40 3JINUIIJINIDIS h0-32086h08 "E+ = 4
+

(X » ( hO-3IhOhhhE9 "B+ ) ( 20+39081592°1+ )) =




Z1 2andyy

3UNLANY/NIBYLS ‘NIN/NT 0°2=SHD 31bY MO1°SOd THIXY 'HINNI ‘A INO'SHIW 1350°3961S I
(SHY3L) 1531 1Y 394

00 cE 0g-°8c 00 " he 00°0¢ 00°91 (1[0 g go-'s 00°h DQ.PU
[ A L 1 A L 1 [ o
n
e — Z D
———— T - — D
| -2
=<
L CPa m
- —— £ —
p © X
@ @ q.ulu "
@ @ w
cC

9°0
d

w
Q v @ D ]
. v “« D
Z ]
\\\\ rmUI
_— o< D
oON —
—e
S Z >
> ————— T —_ T c
- 0
8 M
m
]
L~ -1
HY/dW3L WY = SNDILIONDD 1S31 HH/dW3Ll WY = SNOILIOND] 39HYOLS R
9¢t1 = WOQ3344 40 SI3IHD30 BE1 = N 1
10-3SLhhEhD 1+ =12G INUJII4IN9IS 10N =1 40 3JINHUITJINIIS 00+3hLL6LES 1+ =1
h0-3LERSBID 2+ =°S INUJT4INDIS ION = H 40 IINHIIJINIIS 10-32921662°1+ = H
10-3181S8h0 "1+ =" INYJTHAINDIS L1ON = 4 J0 3JINUIIHINIDIS 00+30S1LhEEC+ = A
(X m ( hO-3E682hB8D"E+ ) + ( 10-3hGh6BE9'S+ )) = A




‘uw: T L e e me e e - e - m——

t1 2andyy

SNINGOW  ‘NIW/NI 0°2=SHJ 3144 MD1°SOd TYIXU'YINNI ‘A7INO°SHIW 13S0°39H1S [I
(SHY3L) 1531 1Y 394

oo.mm 00°8¢2 00" he 00°0¢ 00°91 002l 008 00°h 00°0, &
1 i n 1 1 1 i | Z
MWrL
e e e — P -
T T 80~ D
Q
- 3
K<
S
SH ™M
C 20
@ % ]
v v @ K-
» ° . v mu__ =z
o
v v . b= AﬂUu .
® { e o~
@ mw — o
o w
o
(N}
(n] o S
a
@ -
o
o
o
X
e e —— ——— T T T - —
.10
-0 -
HU/dW31l WY = SNOIL1IONDD 1S3l HY/dW31l GHY = SNOILIONQD 39YHO1LS b ‘
o€l = WOQ3344 40 S334930 cEl =N O p
¢0+3hLEDDSE "2+ =26 INUJIT4INTIIS L1ON = v 40 3IINUIIJINIIS 10-3ESOESB6S 'S+ =1V ©
10-360€0LLL S+ ="S INHIIJINIIS 1ON = H 40 3JINUIIJINIOIS c0-3880S106 "he = Y
20+392622h6°2+ =Y INYJIJINIDIS LON = 4 40 3JINUITSINDIS 10-3ThhLOEL"E+ = 4
(X % ( 10-32S2hCEC E+ ) + ( 20+3.89S69h°L+ )) = A




41 @aundyg

SSIULS XUW'NIW/NI D°2=SHD 31BH MD1 S04 THIXY ¥3LNO
(SHY3X) 1531 iv 394

‘JINO SHIKW 13S0 39Y1S IF

00°c€ 00 .\wrm 00° s_m 00 .\Q.N 00° W~ 00’ W~ 00 .Lm Gg ..r Go .o%
oc
c
\‘\.\ll‘\ —
——n - - —
\\l 8
a
\I\I\\l\\nv T-Ol—:—
e
=
o v infn] m
v D
n]
Mrn-d quo
E v nUﬂ:
“u
T 2
e — — . S
- MI
n
Q
=
o
o
=
HH/dW31 8WH = SNOILIONQD 1S3l HH/dW3L GWY = SNOILIGNOJ 39BHO1S o
clt = W0O033k4 40 S33HI30 hil =N O
10+38561Hhh9° 1+ =16 INYJI4INGIS = v 40 IINUIIJINIDIS 00+38L156581°€+ =1 ©
20-3IHhSLh6B E+ ="S INYJIIAINDIS = W 40 3JINUIIJINIDIS 10-32062¢88°C+ = H
10+301Sh60L "1+ =% INGITJINIIS = 4 40 3JINUIIJINIIS 10+3€2SLh10° e = 4
(X » ( 10-360890h2°1+ ) + ( 10+39222EEh°6+ )) = 4

H313WbHUd

SS3IULS WNWIXHW

- 33 -




S1 24n8yy

JUNLANU/NTBHLS ‘NIW/NT 0°2=SHD 316H MD1°S0d WIXU'HILNO °*AINO SHIW 13S0 39H1S II
(SHB3IX) 1531 1Y 394

00 °¢C€E 00°8¢e 00 °"hé 00°0¢ 00°91 0021 00°8 00 h 00°0
L i 1 1 1 1 L 1 mu
o
©c
=z
—y
—
Rl
M
(=]
X
™M
D
o
=2
om
]
.IOI
anZ
o
—
=z
O
o]
o
HY/dW3L gWY = SNOTLIONOD IS3l HU/7dW3IL GWH = SNOILIONOD 3JIHHOLS M
gLl = K0Q33L4 40 S33HI30 S11 = N
¢0-3088119€ "L+ =7 INUIITJINIIS = v 40 JINUII4INIIS 00+3h6S6211 "E+ =)
h0-3S211GEL 1+ ="G INYJITJINIGIS = H 40 JINHITAINGIS 10-3686€018°C+ = M
20-3G9199€9°L+ =% INUIIJINIIS = 4 40 3IINUIIAINIIS 00+39915069°6+ = 4
(X % ( hO-JOSEEIOH G+ ) + ( 10-39219LE2 h+ )) = A

4313WBHUd

JHNLdNY 1B NIWHLS

- 3 -



SNTINAOR ‘NIW/NI 0 2=SHJ 3J1BH MOT°SQd THIXY'HILAOD °‘AIND SHIN 13S0 39U1S 1}

91 aandyy

(SHY3I L) 1631 1Y 394
00°¢2¢ 0082 00" he 00 o¢ 0091 00°21 0o°8 00" h oo.pnn.
[ 1 1 A 1 1 N 1 1 ON
————TT bl
e —— T o—i
o
Q
\\\\l\\\\\\\\l\\\\\.\.\\ M
@ | 0 X
v @ om
v oD
b 3 oW
\\*‘L—M\\I\\‘ w
N] a Q Ta
.0 ]
\\\\l\\\\\I\\\l\\\\l\\lll\\i\ o
] o
]
e — w
— —_——— 'IDI
———— o
e
o
o
N
ﬁo
e
(=]
Q
X
—
v
HY/dW31l GWB = SNOILIAONDOD 1S3l HY/dW31l BWY = SNOI1IONOD 39HUDLS o
Lot = WOO3344d 40 S3I3H930 601 =N O
¢0+396Lh6h8"° 1+ =2 INUJTJINSIS 10N = v 40 3INUIIAINIIS 00+31622L2L'1+ =1 ©O
10-3S56h.92h " h+ =°S INUJJ4INIJS 1ON = H 40 FINUITSINIIS 10-32€EL69NT "1+ = Y
20+3hhB8EQ98 "1+ = INUJITJINIIS L1ON = 4 40 3INYII4INIIS 00+3902€EBE "2+ = 4
+

(X » ( 10-311109h8°L+ )

( 20+39156h9L°8+ )) = A

= H313WHHBd

SNINAOW

- 135 -




Bl el - RS o T T -~ ~ = g e s T —

LT Pandyy “

SSIULS WNWIXYW 'NIW/NI 2°0=6H) THIXBI8°SOd THIXY ‘UILNO LIND SULN 1ISO 39HLS II
(SHB3IL) 1531 1Y 394

00°¢c¢e 00°8¢ 00" "he 00°0¢ 00°91 o022l 00°8 00°% oc.bg
L [ 1 [ 1 1 ] AL o
mun.. my
°=Z o
— D
— D
=
- 3a m
o m
©°=z
m
D
v
L.~ C
m% X
. D
mw x t :
no— © :
N (22 !
[ ey '
Bt = 4
Mo
mUn\u w
o nl.m
m
w
iz O
o
o
o
W
-~ M. '
HUY/dW31 8WY = SNOILIOGNOD 1S3l HY/dW31 WY = SNOILIONOD 39HHOI1S o b
€9 = WO0Q33kd4 40 S3349230 S9 =N O !
00+3S98h0NKL "6+ =12G INYJIT4IN9IS = v 40 IINHII4INIIS 00+3128(8hG°E+ =1 ©O ;
20-35988198°2+ =°S INUJTJ4INSIS = H 40 3IINUIIJIINIIS 10-31€S9180°h- = Y .
10+36h098S0° 1+ =% INUJJI4INIIS = 4 40 3IINUIILINIIS 10+3hSBEESS "1+ = 4
(X * ( 10-31129S10°1- ) + ( 20+39EIELSI 1+ )) =




TR Ak o

i 2N

g1 @2an31y

J6NLJNL/NIBYLS ‘NIW/NI 2°0=SH) THIXGIG'SOd GIXY 'HILNO‘AINO SUIKW 13S0 39HLS 11
(SHY3L) 1531 1Y 394

00°¢CE oc0-8¢ 00°he 00°0¢ 00°91 00"l 00°8 00°h oo.Pu
L [ L J 1 L 1 1 by
%< v
Z D
— D
—~ D
X
=R
T —
£ m
X
m
% "
°c

2€
34

0
/ =
JdN1ldNd 15 NIBYILS

- 37 -

8h°0

Lo
HH/dW31 8WY = SNOITLIONOD 1S3l HU/dW31l 8WH = SNOQILIONGD 39BHOIS a
€9 = WO03344d 40 S334I30 S9 = N
20-3ES02SSh h+ =15 INHJIITJINDIS = 1 40 3JINUIIJINIDIS 00+36512699°€+ =1
h0-3566680€ 1+ =°S INYUJIJINIIS = H 40 JINUIIHINIIS 10-31E11961 "he = W
20-3181L698 "h+ =% INUJI4INIIS = 4 40 3IINHIIJINIIS 10+3ShIEShE 1+ = 4
(X % ( h0-30200€08°h+ ) + ( 10-3EEEL208°2+ )) = L




61 213y

SNINOOR ‘NIW NI 2'0=SH) TWIXYI8 SDd TYIXY HILNO ‘A IND SHiIW 13S0 3981S 11
(3HY3N) 1831 1Y 39y

S—

00" Nrm 00" mrw 00" s_W 00 .WN 00° wM 00° NLd 00 .»m G0 ..: 00° oD
(=]
(=]
5
(o]
o
S
o
(=]
S
(=]
o
-0y
b
o
o
E
w. Fe
“ o
HU/4W3IL GHY = SNOILIQNOD 1S3) HY/7dW31 GWH = SNOQILIONOD 39YHOILS e
£9 = WPO03344 40 S3IIH93Q S9 =N O
c0+31€82L8h°1+ =79 INHITJINGIS = v 40 3IINUIIAINIIS 00+3158hh0E €+ =1 ©
10-3.8E869€ "h+ ='S INBJIJIN9IS = H 40 IJINUIIJINIIS 10-3BELHENBE- = M
20+3826E865 1+ =0 INB3J1JINDIS = 4 40 3FINUIIJINIIS 10+32296160° 1+ = 4
(X » ( 00+3L900hhh "1~ ) + ( €0+312019EQ0° 1+ )] = 4

3 W
= H313WBHBd

SNINQOW
- 38 -

01




SS3IHLS XUW'NIW/NI 2°0=SHJ 1HIXHIg °"S0d WIxd

07 2andyy

‘BINN] ‘SHIW 03123SSI0 11 394l1S

(X w

( 20-3910808E°2~ )

( 20+360hh6h

))

A

(SHU3 L) 1831 14 39Y
00°2€ 00°8¢ 00" he 00°0¢ 00°91 00’2l 00°8 00°h oo.cS
[ 1 [ 1 [ L 1 i o
—— =
-—_—— cC
°=
-
l/ T“D
SN
1 o
O<
m
v
v v %
Y oev ° o EES
v .03
v 0:
(n] )
»* . @
e 'I
[n] m%
n) g
n}
B L
E
(@)
o
—————— =
HY/dW31 WY = SNOILIONOD 1S3l HY/dH31l GWH = SNDIL1IONQD 39HHOILS o
88 = W0O3344 40 S33H930 06 = N O
10+3102L€EGS° 1+ =12G INYUJI4INIIS 10N = 1 40 3JINYIIHINIIS 10-3S61616€°G+ =V ©
20-3166hSTh K+ =°S INYITJINIIS LON = H 40 3IINHIIJINIIS c0-IhhEEBEL G- = Y
10+3991GLhS" 1+ =% INYJII4IN9IS 1ON = 4 40 muzcu:__zm-m 10-396L2L06°2+ = 4
+ +

H313WHHUd

SS3IHIS WNWIXHW

- 39 -

o




[g 2andyy

LIEL 2 Wk B

JUNdNY 18 NIYYLS ‘NIW/NI 2°0=SHD I5IXBIB°SDd THIXY ‘YINNI*SHIW 13S0 39H1S 1]
(SHH31) 1531 18 394

oo.mrm oo.o.m 00°"he 00°0¢ 00°9t o021l oo°8 00°h co.oO
L 1 J 1 - | . .
nN
J—— —————— < -
_—— — Z D
—
— D
4
L °a m
4 —— wTn —
O m
m 9 o
- % 1
D @ @ oc
=0 U
om — 1
D v I D o
R " D D
— f
v vo ' o o <
T ﬁSN D
" ® o~ o
Q @ —
Z
c
S v
] (O —
c
S >
m
- — — - - i F.o
HY/dW31l 8WY = SNOILIONOD 1S3l HY/dW31 8WY = SNOILIONDD 39HHOLS m_.
88 = WOO3I3IEd 40 S33H930 06 = N
¢0-31S6619€°L+ =12 INUJITJINIIS LON = v 40 IJINYIIHINIDIS 10-32L2S8LE "L+ = 1
h0-38961260°2+ ="'S INUIITJINDIS LON = 4 40 3IINUIIJINIIS c0-3081EIhE8 L+ = H
20-39821€hE"L+ =% INYIITJINIIS 10N = 4 40 3JFINYIIA _zo—m 10-3h992hhh 'S+ = 4
(X » ( hO-3JLEELERS 1+ ) + ( 10-3SLSLI6Z2°h+ )) = )




L Z¢ aandyy

sl 7 e,

SNINAON *NIW/NI 2°0=SH] TUIXBI8°S0d TUIXY UINNI‘SUIW 13S0 39WiS 1]
(SHY3 L) 1531 1Y 394

00°2¢€ p0°8¢ DO he 00°0¢ 0091 go°21 g0°"8 T 1] Oc.c.n
— i { 1 1 1 1 i =z
g
o
o'
(=) D
- o)
__ o2
T T T, O m
ol —
w
20 il
m
v v 9 © rm._ <
. v® Vv ﬂ g o !
in] -0 ) '
w —
@ R @ —
r.w w
o o
/’/ZI e
T - ’.'ll'll'll"‘l — 'm
o
Q
o
X
p—t
O
’9 -
HU/dW31 gWY = SNOJTLIIONDD 1831 HY/d4dW3A1 WY = SNDJLJONDD 39HUDILS pad
121¢] = WOQ33Hs 40 S3I3YO30 06 = N O
c0+3Ihh31€20°'2+ =79 INYJIT4INSIS LON = 1 40 JAINYII4INOIS 00+38106E61 1+ =1 ©
10-3SL096hL "G+ =°S INUJITJIN9IS 1ION = H 40 FINUYITAINIIS 10-3L61S29¢2'1~- = Y
20+39E66L20°2+ =" INUJIT4IN9IS 10N = 4 40 3JINUIIJINIIS 00+3L10hGeh 1+ = 4
(¥ » { 10-3€L9hNh98°9- ) + ( 20+30€8GhL6°9+ )) = )




£¢ 2an3iy

SS3YLS WNWIXYW'ISd 00S LY 0SL1=SHI OHOAH Y H'IHIXY HILNO‘SYLW 13S0 39YLS 11
(SHUJL) 1531 1Y 394

. . . . . . . . . cC ;
00 mm 00 mN Do mw (3]0} mw oo\mﬁ 00 mw oo_w oo_w 00 Jruw q
0“ m
o !
©%a D ‘
0 i
M i
=
oS m
8D
P
=
o=
L
Q H ]
| o ]
35
—
r.% <
 w
o -
v
m
o
k
o
Q
X
—
Lo
Ig Lad
HU/7dW3L GWH = SNOILIOGNDD 1S3 HU/dW31l WY = SNOILIONDD 39HHDILS ot
€6 = W0033u4 40 S334930Q G6 =N O
¢0+390€1182 "1+ =126 INHJIT4INGIS = v 40 IINUHII4INIIS 00+360S1h06°"h+ =1V © .
10-31GhELN9 €+ ="S INYJIT4IN9IS = H 40 3IINUITHINIDIS 10-31L062ES"h+ = Y E
20+3€90962h 1+ =% INUIDI4INDIS = 4 40 JINYIIJINIDIS 10+3969050h°¢+ = 4
(X % ( 00+30hS199L° 1+ ) + ( 20+32LSS8€E96° 1+ )) = A




,
¢ 2andyy .
3
r IYNLLNU/NIYYLS ‘ISd 00S LY 0SL1=SHI QHQIH Y H IHIXY 'UILAQ‘SHLIK 1250 3I9YLS 1} =
W ;
(GHY31) 1531 1Y 334
00°2€ 00°8¢ D0 he 00°0¢ 00°91 00°¢21 00°8 00" h 00° 05
L | 1 L 1 L L i o
o
llllll — T Sc v ;
Z D 3
— D
— D
x4
L Pa m
oM
v © ﬂ .
X D0
m .
D
@ . @ loc
M =0 »
v v @ om — ‘
(n] ® v 0 ™
ft D <
L) —— t
@ z
-
< D
oN
—
Z
{ o ]
S v
S
m
1
L
HY/dWIL GWH = SNOIT11ONOD 1831} HY/dW3L 8WYH = SNDILIOND)D 39HY01S S
€b = WPD03344 30 $334I3Q S6 =N
10-36L20161 "1+ =12G INY3JT4INDIS 10N = 40 FONUIIJINIIS 10~3h98€ELSO S+ = 1
h0~-350908hE "€+ =°S INYJITJINDIS 10N = H 340 JINUIIJINDIS c0-~38890L€2 "5+ = H
10-3¢L€0€981 "1+ =" INYJT4INDIS LON = 4 10 3INUIIIINDIS 10~3LS1LL85°2C+ = 4
(X v ( hO-38ENhCEL9 1+ ) + ( 10-3h6B82506°E+ )) = }

r . S v A e ma




Gz 2andpy

SNINGOW °ISd 00S 1Y 0SLT1=SHI QHOAH Y H IBIXY 'YILNO ‘SHLIW 1ISO 39ULS 1] ,
(SHU3)) 16531 1Y 394
00° 2t 00°82 DO "he Do 0¢ 00°91 0021 0G°8 00°h 00°0 S
L 1 1 1 1 [ 1 i .—.nN
e
g
Q
M 3
X
oX
T.O-.J m
—
0% m
C 2
% il
T”..nn:_ x
o o '
SF
oo &
-0 [§))
Qo
Q
o
e
o
(w]
X
S
=<2
o N
HY/dW31l 8WYU = SNOTL1IOND] 1S3l HH/dW31l 9WU = SNOILIONOD 39UH01S bl
€6 = W0Q3344 40 S334930 S6 =N O
€£0+368L21L92 1+ =12G INUJDIJINIIS = v 40 3IINUIILINIIS 00+3CHh60ES 6+ =1V ©
00+3ELONCSSE+ ="' INU3I4INDIS = H 40 JFONUIIFINIIS 10~3299€2E0°L+ = W
€0+3hEBGSLL 1+ = INUIDTJINDIS = 4 40 3IINUIIJINIIS 10+38Sh1660°6+ = 4
(X %« ( 10+3h09(B6E°E+ } + ( 20+306€EHB68°1- 1)) = }




9z 3andyy

SS3ULS WNWIXHWISd 00S 1Y 0SLI=SHI OHOAH W H’THIXY 'WINNI ‘SHLIW 135 3941S 11
(SHY3IL) 1531 18 394

. . . . . . . . . n
00 NW 00 m.m 00 ww 00 mm 00 wp_ 00 m“ ooLm ooL: 00 ON
. —
o—
o
Q
-
3 <
S0
oD
owm
C
o)
m
[0)]
o
o
o
: 0
B w
]
‘ T%I
Q
Q
3
| ~
m 3
W S
i Q
3 o
M X
p—n
=)
'z Load
HU/dW31 8WHY = SNOJL1IGNGI 1S31 HY/dW3I1l WY = SNOILIONOD 39HHOLS o
101 = WDO3344 40 S334930 E01 = N O
10+38E10THhh° L+ =7G INYJIT4INDIS = v 40 3JINUIIHINIIS 00+31L9€EEL6 hs =V ©
10-36€€8811°2+ ='g INYITJINIIS = H 40 JFINYUIIHINIIS 10-31S0ESER"he = Y
10+43.205192°8+ =% INYIJIJINIIS = 4 40 JFONYIIJINSIS 10+318ERELN 2+ = 4
(X % ( QD+36ELLESO "1+ ) + ( 20+3V11Q12ES°E+ )) = X

H313WHHBd

SS3HIS WNWIXBW

- 45 -




]
Lz @an3dyy w
i
AUNLANU/NIHYLS ‘I1Sd 00S I O0SL1=SHI QUOAH U H ' THIXU ‘HINNI ‘SHIW 13SQ 39H1S 11 h
(GHU31) 1631 1B 398 .
00 2E 0082 00" he 00°0¢ 0091 0021 00°8 00°h 00°Q,
.,. — i | 4 j [ | L 1 | .
n
I”‘n" -t U
—_— D
i 4 i
L Pa m
£ —y
© m
@ n} X
o) o o N i
¥ v % 0
w Z rmun N
X U b
Q 1) ©
[n} n D ]
L
T 0 z _
L Qe
= —— oZ D
— O —
———— —
T - Z D b
[
0
SR
[
S > E
m
L~ .
HY/dW31L WY = SNDILJONDD 1S31 HY/dW31 BWY = SNOILIONDD 39HYODLS ..u
101 = WD033H4 40 S334930Q €01 =N
20-3n022961°6+ =129 INBJ1JINDIS = v 40 3JINYITHINDIS 00+301ECEEE "2+ = ' 4
h0-392.L819°2+ ='S INHJTJINDIS = H 40 IINYIIAINGIS 10-32€06192°'2- = !
20-3€L26NW6E "6+ =10 INU3IT4INDIS = 4 40 JINYII4INIIS 00+31.96ERh S+ = 4
(X » { h0-32102011°9- ) + ( 10-30LBEHWCE 9+ )) = )




e S ———— e

S [, e e

4
i
i
3
“{

87 aandyy

|

SNINQOK ‘IS4 00S LY OSLI=SHI OHOLH Y H IWIXY HINNI ‘SHIW 13S0 39B1S ]
(SHH3L) 1531 14 39y

00" c€ 00°82 00 °"he 00°02 00°91 Qo-°2t 00’8 00" h oo.c.n
L 1 | 1 A 1 A 1 auuN
o7
o  T©
°n D
D
o2
lox 5
© —
w
c B
-0 L]
m
o=
-
Mw__ MM
o m ._/
1 la ~r
—
-
‘. L3 W
: o
o
o
o
o
o
x
—
r =
rmw ~
. HY/dW31 9WB = SNDILIONDQD 1S3l HY/dW3l GWY = SNOTLIONQ] 39HHOILS e
,.. 101 = WRO33b4 40 S33H930 £01 = N O
N | €0+3522¢9€0" 1+ =1G INYITSINOIS = v 4O 3FINY3II4INISIS 00+39199682°6+ =V ©
00+38GE6066°2+ ="'S INU2T4INDIS = H 40 IINHIVIJIN9IIS 10-38€6298L "9+ = H
€0+3.S20h0h 1+ =% INYHJTJINDIS = 4 40 JINUIIHINIIS 10+3215€229°8+ = J
(X w [ 10+326€E10hL"2C+ ) + ( 20+386GL622°¢C+ 1)) = 4

S




1y TR Sl N 1

EE e

< L ey e,
Ty ey« -

67 ¥andyy

*SHIS XUW'930LL0°IN3THO  JWNIVIDI‘NIW/NI 2000 °0=SH)'dJOHd-NI ‘SHIW 031350 394iS I

(SHU3IW 1831 18 398
00 2E 00°8 00 °"he 00°02 08T _____00°21% g0'8 00"h 00°
[ 1 N [} A1 . | i i N ©
e o
— c
- - - l
4o
o 3
. X
® m
v &
v @ v Iﬂmw
v
Mwﬁ:
in] (] il
(n}
-y
n} w D
O
[N} (=)
-2
2 - 5
—— o
- r“
4930 LL0=dW3L/] - SNOILIQND)D 1S3l HUY/dW3L 9WY = SNOILIOGNDJ 39HHOIS o
hS = WOQ33H4 0 $334930 a9s =N O
00+3Sh1829h°S+ =S INUJTJINIGIS LION = v 40 3IINUITLINDIS 00+32828198° 1+ = 1\
20-31ehheSL "+ =°S INGII4INIDIS 1ON = H 40 JFINYIIHINIIS 10-36€209S6h¢+ = M
00+3’ .S6EBS S+ =% INUJI4INDLIS 10N = 4 40 FINUIJIINSIS 00+3EhOh99h"E+ = 4
(X m ( 20-329hL292°E+ ) + ( 10+3991LL0€E°h+ )) = )

= H3l3WHYbd

WNWIXHNW

SS34l1S

- 48 ~




- . . T Wy T e

0t 2an8y4

*1dNY/NUIS 930440 ° INITHO " JWNIUII ‘NIN/NI 2000°0=SH) *d0td~ N]'Sulk G313S0 39815 11
(SHYIN  1SIL Lb 39 M

00°¢2¢ 00°89¢ 00°tke 00°0¢ 0091 gg-el 00°8 00" h OO.PU
L A L . A N . L II» | by
e e o
Z D
) — D
, S —~ D
T
v - P2 m
n) N —y
W m
%ﬂ g 1 |
@ v v o D ¢
in} @ v mumm

13]

B
4
€

14

)
1
3HNJIdNE 1B NIBHIS

[ ]

- 49 ~

K
@ 930 (L0=dW3L/1 = SNAILIONN] 163) HU/dW3L 9Rb = SNDILIONRD 3I3WHNIS a
hS = WR03I3H4 4N S$IFHIIN 9S = N
20-3J0LERETIE S+ =7S INY3TJINDIS LON = 40 IINWIILINIIS 10-31648(21°84 = 1
h0-3922Sh0L 1~ »°S INYJIJINDIS L1ON = b 40 IINUIIJINDIS 10-3009€660°1+ = ¥
20-35810L62°5~ =0 INYITJINGIS LON = 3 J0 IINGIIJIINIIS 10-38112909°9+ ~ 3
(¥ x { hO-FhSThSBE"1¢ ) + ( 10~3Ih9L/SB6°2» )V = A




I€ @2an3yyg

"SNINGON "930LLO‘INITHO " SWNIWID *NIN/NI 2000°0=SH)*dDUd~ NI‘SHIW 031350 961G 1)
(SHY3IN 1631 1b 39b

ao .N.m.[ aa .o.m (1} :.N 0o .IQ.N g0 .[m._ 00 ...n.._ OOPm 00 .._. 00 .o%
— _—— ].l.‘.l.l’ mn
- =z
-
// lo-_llsnu)-
oT
o
X
© 9 o ®m
Ky D
* v w
| e
v v W.d
llllllIllllllllllllllLﬂlllllll nUHJ
a 0-.
O n] n
@ @ )
[n] Mo
P a
// e
Q)
g
T m—— o
——— _ P
£
41930 LLN=dWIL/L = SNATLIANAD [S3L HE/dW3J BWb ~ SNRILIOND) J96HNSS e
hS = WOO334H4 40 SI3W91IN 95 *N O
10+326GEhEL "S+ =1G INBII4INIDIS JDON ~ 7 4D IINUIIHINIIS 00+30619550°1+ =1 ©O
10-32¢5856€8°1+ -~ °g INHITJINIIS LON = H 40 IINUDIJINOIS 10-368S61ch I~ = &
10+3961€E0KL "G+ =1 INHITAINDIS JON = 4 40 IINUIIHINGIS 00+30S6ERTIT "1+ = 4
(X x [ 10~-391261h6° 1~ + | 20+30h080NET "2+ )Y - }

H3] IWbkbd

SPINA0W

- 50 -




S3IHIS XUW' (4) 930LL0=dNIL/L ‘NIW/NI 2000 °=SHI ‘dOHd-18°71°9 NIO 2 UlN 13S0 39U1S 11

Zg 2andyy

(SHU3IN) 1631 1Y 394
oo.mm co.mN QO.JN oo.mw oo.@~ oo.ﬂ~ oouo oc.@ 00°0_
N
o
c
°=
~— ~— Rg
I”’. ﬁc ld.—
- o
O
o
@ smw
@ @ TWH
om
M
50
Or—
[ ]
=4
r®
Q
o
41930 LL0=dW31/1 = SNOI1IONODD 1631 HU/dW3I1 WY = SNGILIONG] 3I96HO01S o
99 = WO033Y4 40 €334930 89 = N O
00+38019hS8 "h+ =13 INUJT4INDIS = v 40 3INUI14INDLS 00+3261008L‘C+ = 1
20-386h1hB82" 1+ =g INUJDIJINIIS = H 40 JINHITAINIIS 10-3€1S9L.€E2°E- = H
00+3hENSC60°G+ =D »zcuummmoum = 4 4D IINUIIJINDIS 00+30L0S82L°L+ = 4
- +

(x »

( 10+3L9LhhERh+ ))

A

H313Wbdbd

SS3HLIS WNWIXUW

- 51 -




g aandyy

dNUY/NULS® (4) 930 LL0=dW3L/1 NIW/NI 2000°=SHI dDUd~18°1°9 NIO'2'HLW 1ISC 39BLS II
(SHYIAL) 1531 1Y 394

002t 00-8¢e 00 he 0002 00°91 ({1 ] 00°& -00"h 0070,
L 1 ] 1 1 | L L o
o
e O 1
- = Z D
— D
— D
X
z B
a S
- ] SN m
D
- ] [n] m
v Mw ]
Q o
.
M 01 ﬁZH w
=m — '
v v ("} v b ¢} ~
Hn D wn
— |
—— lmuTNL =z
wN D
— —
—_—— e e e o Z
-y
0
Sl
S D
m
o
4930 LL0=dW3Ll/1l = SNOILIONO] 1S3l HY/dW31 gGWE = SNOILIOGNGD 39HHODIS %
99 = WOOG33k4 40 S33H93Q 89 = N
¢0-3126.860 " h+ =26 INYJI4INGIS 1ON = v 40 JINYIIJINIIS 10-30118028°€E+ = 1
h0-3€612H80 "1+ =°S INBII4IN9IS 1ON = H 40 3INYUII4INIIS ¢0-35006(69°h~ = H .
20-3058S2L0 " h+ =% INUJIJINGIS LON = 4 40 IINYIIJINIIS 10-3.6S86Sh° 1+ = 4

(X » ( SO0-3IhLB6SChI h- ) + ( 10-3226998€°2+ )) = )

e i ol s g <




R y - ~ & g v . N L N - - .- - -
: el el OO U o .
> BT g e ‘e
- .- - L ae R o > o

e andgg

SNINADK * (4) 930 LL0=dWIL/1'NIN/NI 2000 =SHJ‘40Ud-18°1°9 NIO'2'HIN 1360 39H1S I1I
(SHY3A) 1531 1Y 394

oo.mm oo.m.w co.:.m co.c.m oo.m_~ oo..m.~ | oo..w oc.____ oc.on.uu
T e — oc 0
- —— o= D
— . — I H
—A D
- X
/ fgmd H
o
0 5% =
v ) @ ..uw "
o¥% o
/1 0-.._._ w !
- °h o a
(n} = !
@ Wy -
@ N m
(=)
v . b
o
/ o
v /
|
-~ l.ﬂ
S e~ —— [ ]
- T ¢0
- — e o
o
_ -®
4930 LL0=dW31/1 = SNOILIOGNOD 1S31 HY/dW31 9WH = SNOILIONDID 39HYOILS o
99 = WOO3344 40 S33493Q 89 =N O
10+38S8€LL0°S+ =72 INYJITJINIIS 1IDN = Y 40 3JINYIILINIIS 00+3688S01L°1+ =V ©
10-398L0EHE "1+ =°C INY3I4INIIS 10N = H 40 3INUIIJINIIS 10-3501h090°2- = M
10+301586h1 °S+ =% INYJIT4INIIS 1ON = 4 40 3FINYIIIINIIS 00+3Lh11926°C+ = 4
(X » ( 10-39SShi62°S~ ) + ( 20+391L€E9C0°E+ )) = A




G¢ 9@andyy ;

"235/01°930 LL+°IN33Y3d E€°NDI1BXHI3Y SS3IYLS "HILNO ‘SHIN 03ILIISSI0D‘I] 3IIBLS M
(SHH3 L) 1531 18 394

00°2¢ 00°8¢ 00 "he 00°0¢ 00°91 (1[IrA 008 00°h oo.pcﬂ
(W 1. 1 1 1 1 1 1 UN
8™ B
()
=3
i <
53 m
8% ™M
Unc 20
N o
Q oun w
v
8v '
D m 3
-— w .
w
@
Tu o o)
o m
o —
D
>
.l'lt N
; o o
_ : ©
| g ¢
| X c
r—
b 27
4 930 LL+ dW3L = SNOILIONDD 1S3l HY/dW3l gWY = SNOILIONOJD 394HOLS
99 = WD03344 40 $33¥930 89 =
10+3h06€£258°6+ =1S INUJIJINIIS = v 30 FIONUIIJINIIS 00+3099.88E "h+ =
10-3609G€9¢L "2+ ='S INYUJIIJINIIS = H 40 JINYDIJINIIS 10-309862SL "h~- =
20+38hehitl 1+ =% INUITJINIIS = 4 40 3JINUIIJINIIS 10432921926 1+ =
(X » ( 00+322968212°1- 1 + ( 20+3LS61E12°8+ )) =

|




9¢ 2andg

"336/06°930 L1+ IN3IJHId €°NOTLYXBIIY SSIWLS 'WILNO ‘SHLW 03L133SSIA" 1T 3981S
(SHH3L) 1§31 18 394

. . . . . . . . en C
00 Nrm 00 orm 00 :pm 00 om 00 mr_ 00 N_— 00 .w ooh 1]1) PUN
=
o=
D
o
™
o2
nx F
oD M
numm e
Dy
m
:% [}
n) . w
@ Wnd - ?
w 2 "
o ] 3 wy
(o) ] M““ .
o m
e r
D
>
o =
e o
o O
o Cc
=
=G
o
L=
*4 930 LL+ dWIL = SNOILIONQD 1S31 HH/dW31l WY = SNOILIONDOD 39HHOILS o
99 = WOO3344 40 S334930 89 = N O
10+318ShO0EG "L+ =7S INUIIJINIIS = v dJ40 3JINUII4INDIS 00+3h98hL9h " hs =1 ©
10-39G9hh22 2+ =°S INYUIJI4INDIS = H 40 JINUITAINIIS 10-306LS818 "h- = H
10+3h£99286 "8+ =% INHITJINOIS = 4 40 JINHIIJINIIS 10+3SEHBS66° 1+ = 4
(X » ( 10-310LLLEG°6- ) + ( 20+32612012°9+ )) = L




,‘.‘q.‘la.dli,:.:.;i:.;‘l - T LT e T T T T T i § " s " N
. . . . PO ~ e - et e e e e e e i e e e R R g N
» piads L - N

L€ 2an3Td

"235/001°930 LL+°IN3JYId E°NOILUXHI3Y SSIULS YILNO ‘SHLIW 031I3SSIA‘II 39IHLS
(SHU3L) 1531 18 394

. - - . . . . . . n
00 Npml 00 m.m 00 :pm 00 c.m 00 m_— 00 m.~ 00 ro 00 h 00 omuN
OI
o—i -0
D
Q
= 3
= 4
.IqA/Uh—Md 3
. —
St ™M
c o v
mﬂ ]|
[ =g
on
Q — 1
=3
0
N m b
w [
w
-3 -
o m
o —
D
X
S 3
o Q
o C
-
X
'0 -
4 930 LL+ dW3L = SNOILIONQD 1S3l HY/dW31l 8WH = SNDIL1JONDID 39HHOILS e
99 = WRO33Yd 40 S334930 89 = N O
10+390€21hh"L+ =7§ INUJI4INIIS = v 40 JINUIIJINIIS 00+360LE2EHh "hs =1 ©
10-306€£2.80°2+ =°S INYJDIJIN9IS = 4 40 3IINHIIJINIIS 10-3hBTH68L "h~ = W
10+3L681E€ETH 8+ =" INUJTJINIIS = 4 40 JFIONYIIJINIIS 10+32165h86°t+ = d
(X » ( 10-38L1hIS2°6- ) + ( 20+38hhccB8I9°S+ )) = A

T e A e bt S iy 1w w . e ke . -




8¢ 2an3|y

“936/0001°930 LL+'INIIUIJ €°NOILUXYTIIY SSIULS 'HILNG 'SULW 03LIISSIO'II 3IVLS
(SHH3I L) 1S31 1Y 334

00°2ct 00-ae 00 "he 00°0¢ 0091 002t 00’8 00" h oo.oLﬂ
L 1 L 1 i i 1 [ NZ
™~ o

/
/
/
/
/
/
L1
3W
H313WBHEd

~ oD
ow
cC
@ D
» Y m "
i/
m.: "
—
\4 =Y o '
© D m "
w '
w
IE
M
o m
o
s}
> ]
S 3 ]
o O :
o C ;
— .
X m
n® » .
rL [ g 3
*4 930 LL+ dW3IL = SNOILIONOD 1S31 HU/dWIL gWY = SNOILIGNOJ 39HHOLS 0 R
99 = WDO33Y4 40 S33H930 89 = N O ;
10+38LL1LL2°9+ =13§ INHII4INIIS = v 40 3INHIIJINIIS 00+3€98LShS "he =
10-3€92L09L "1+ ="S INUJI4INOIS = ¥ 4D IINUIIJINDIS 10-30820€88 "h- = Y
10+3ESSI6EL L+ =10 INBII4INSIS = 4 40 3INYUIIL4INIIS 10+3ELTKh990°C+ = 4
(X » ( 10-3.588€00°8~- 1) + 20+32EEBY6S*h+ )] = L




(SHY3 L)

*336/01°930 LL+°*INIJYId E€°NOILYXHIIY SSIHLS ‘WINNI ‘SYLW 03133SSI0°IT 3IBLS
1531 1Y 394

6L 2an3dyyg

o
o
(=]

OQ.M~

"4 930 LL+ dW3L

20+3/L801h8° 1+ =16
10-3892€201°S+
c0+3hET90EB "1+

SNOTLIGNOD iS34

INGDIJINOIS LON
INYJITJINIIS 1ON
INYUJTJINIIS 10N
( 10-305288Eh°C+ )

— s e m—
—— —— —
— v —— o————

00°0h

T

00°'0
JYNSH3IW 40 LINN
H313Wbdbd

T

00°0h

ISd

SNINAOW XB13d SS3YIS

- 58 -

hdek Aoty

J

0o°08

7

go-oct

0Tx

r
00°081

HU/dW31 GWH = SNOILIOGNO] 398HOLS

W003344 40 S334I30

+

10-316286LL "he+
.0-38655628°S+
10-39949h8C "¢+

40 FINYIIJINIIS
4 40 3IINUITJINIIS
4 40 3IINUIIJINIIS
{ 20+3hhBBBEC S+ ))

we-Z



0y Panity

"33S/05°930 £L+°INIJYId €°NOILYXHTIIY SSIYLS ‘YUINNI ‘SHIW G3133SSI0‘I1 398LS A
(SHH3IA) 1531 1Y 394

00°c€E oo°8e 00°he 00°Gg¢e 00°81 o2l 008 00°h co.o.nu
L 1 i 1 1 1 1 1 pd
o
||||||||| — = s 3
-——-— (=
Q
20
o2
rmw.— m
m ; —
{ Mwmw m
c v o
v wﬂ ]}
v v n} | W
v sz w
- '
pl o R 3
—l s ,
w
-8 -
a [ ]
@ s 0
D
@ >
~ X
_, —_— S a
; o O
ﬁ ° c
-
uuuuuuuu ot c
—— — '%0‘.
4 930 LL+ dW3IL = SNOILIONDD 1S3} HY/dW31l 8WY = SNOIL1IONGD 39HHOLS o
L9 = WO03344 40 S334930 69 =N O
¢0+3201069h "1+ =15 INYUJITJINSIS ION = v 40 3INUIIJIN9IS 10-382h68BHS 'S+ = 1
10-3S8.0090 " h+ =°S INYITJINDIS LON = U 40 IINUIISINIIS €0-3688GE9L "9+ = ¥
20+3BSESLSHh 1+ =D INUITJINOIS LIDON = 4 J0 IINUIIJINIIS 10-399L06L0°€C+ = 4

(X » ( 10-3hh162S2°2+ ) + ( 20+3ISSOIYELE+ D)) = X

e~ s s oo P o o e




r—— LT ST A T T T -~ Sl o —TTE N e oy

1y @andyy

"J3S/001°930 LL+°IN3JYId €°NDILUXETIIY SSIULS ‘UINNI ‘SHIN 031I3ISSIO°IT 39WLS
(SHE3 L) 1531 18 394

. . . . . . - - . n
00 N_m 00 O.N 0o :_N 00 OPN 00 w.~ 00 N~~ 00 .m 00 F—_ 00 Q.CN
o
s 3
o
[
>
e — - N
_———— o ™
AUH —
OS m
c >
Dy
m
n
v on |,
Q4 —
v [n] O [}
v v os —.Hq'm- en.w
» “w 1
©
g m
Al
@ ) D
>
@
< 3
— o o
°© C
=
=S
|||||||||||||| -3
*4 930 LL+ dW3L = SNOILIQGNDOD 1S31 HH/dW31l 8WY = SNOILIONOD 39HHOILS .0
L9 = WO033Y4 40 S33H930 69 =N O
20+322296€EE "1+ =12¢g INHIITJINIIS ION = Vv 40 3JINUIIHINIIS 10-3hLESLBL" S+ =
10~3L28G21L €+ =" INYJI4INIIS 1ON = H 40 3INHII4IN9IS c0-36611590°L+ = H
20+38990€EEE "1+ =0 INYIIJINIIS 1ON = 4 40 JFINYUIIJIN9DIS 10-30hh1I9E "€+ = 4
(X » ( 10-3LEBESSTI 2+ ) + ( 20+39€ESSHSE°E+ )) = A




.... S e aeee A.,n,,.. o S A ST
S P D U S PRI RP I
S h £

| Zy 81ndy

"335/0001°930 LL+°IN3JU3d €°NOILUXUTIY SSIYLS ‘WINNI‘SHLW 03133SSIQ°II 39VLS
(SHE3L) 1531 14 394

co.m.m oo.w.m 00°he 0002 00°91 po-2l! oo°8 00°h oo.c_n
1 1 1 1 1 1 =z
aI
24
S, D
[ ]
Q
o o
lllll Id H
|||||||| X
Lo
Q9p —
OS m
c =)
2 ]
v 2_.:
v v w on w
* o —
0% -
[A] — g
[n] w
@ -G -
] o m
© r
D
>
||||||||||||||| R
(=] o
o o
—
5 &
(=
"4 930 LL+ dW3L = SNOILIAONOD 1S3l HU/dW31l BWYU = SNOILIONOJ 39UHOILS o
L9 = WOO3344 40 S334H930 69 =N O
20+326€1880° 1+ =19 INYUJTJINI9IS LON = v 4O 3JINHIIJINIIS 10-36h688L2°G+ = 1
10-3h1€9SI0°E+ ="S INUJIJINDIS ION = H 40 3IINUIIJINIIS ¢0-359¢8SEh°9+ = Y
20+3heSE280 "1+ = INUJIJINIIS 10N = 4 40 JINUIIJINIIS 10-31€L998L°¢+ = 4
(x « ( 10-3102616S°1+ ) + ( 20+300€e619°¢+ )) =




gy sandyy

cB81°NOIIbXB13y 553H1S ¥3IiSbhN *NIbBYHLS ZE°H¥3ILNO * . BY2200H¥0I0N 0313510 11 39B1S

¢ ‘Y71 ) 907

o B g9 no*h gg-¢ 000 o0:2- 00" h- 009
- L - 1 1 L e s

. [
et -
e L TR o
o

a6 8-

m
| L)
=
o
o
01 % (do) dWlL N
oo o2 00°s§ 0o ot - o
L I | o1 (0

O\




+ e

*eB61 °NOIIbXUT3d SS53HIS HILSHW *NIBYIS 7€ Y3INNI °((B92200)¥0L0W 0313510 11 33HLS

00"

4y 2an3d1yg

¢ ‘471 ) 907

1
DD.DW

[ cc.m cc.% cc.w Do.m oo.mw Dc.rw oc.mn 0G -8~
X———365¢

m
|~
O
U/.\

O
N
O1x (d6) dW3L n
00°S 0o'o1- w
1 | | on Q0
@ O\
[=] o—
(] X o
.
? B o

ol mu

U% o
x
D —
- ()
[ o Fo M

o o

U -

(or ]

(=]

. x o

U -

O Q

o

- 63 -

. ‘
el e .LA',;‘..




s

o R — .-
= G . e - =

L et I

Gy @andyy

"eBBCNDIIbXBI3y SSIHIS ¥ILSHW *NIbYiIS ZS'MIIN0D *((LB92200)H010W 03ILISIA 11 3I9H1S
( *B71 ) 9071

uG-a go-g G " b 0G-¢ 00 -0 og-2- 00" 4 009~ nn a-
\ [} 1 1l 1 1 i 1 o
Tg m
™
Tgn
H.u(
o
Olx  (do) dW1L v
00-0¢2 0D"S D0°01- ©
[ 1 1 | w Q0
o) o\
o o—
o o~ !
~3
O
d .
| O &0
. Ut r—
or— .U
Um p=4
- x
Lo L0,
G -
o o
o
L +— L~
Y] un
) (=
o o




9y a1ndty4

*2BGENO1IbXH13Y SS53IHIS HILSHW “NIBYIS 2S5 ¥INNI

*(LB92200)dDI0W 03LISIO 11 39B1S

( 'Bs1 ) 900

oo-g g0 -9 00"k ga-e 0o-a 0g-2- 00 "h- po-9- 00 4-

| - y | 1 A 1 -1 1 [}

X—I—— -

x&SJle8P11J~ 2

x
4

™M
fE\)
O
MU.(

o
0T x (400 dW3L n
op- 02 oD°s po01- w0
L I 1 o1 QO
o o\
() nu.l.
(=] DII\
-
=) | oW
. Or—

= 3 5

a

o o
B ol
N (»)
- o M

Q o

D -

Q

(o }

L rT!

N (V)]

. o

FU -

o Q

o




N

T

il aal

Lty 2an31y4

ISd 00S 1Y 31HH ININHNG ‘HILNO ‘SHIW 031J3SSI10 Il 3I9ULS

. . ] Awtmu»- .hmub h@ 394 ] .
00 m.m ao mkm 00 :_m 1]1] orm 00 wu (1]4] m.~ 00 .m 00 r: 00 pu
~Nc
=z
—
e
N
n
- 4
m
&
oc
ﬁZH_
~mn
1
.IOI
wZ
NN
w
m
O
L. O
w
~J
O
1S4 00S = GNODILIONOD 1S31 HU/dW31l WY = SNDILIONOD 394HOILS %
EL = WO0A33dd4 40 S334930 SL = N
20-3J0L6LEIDE+ =12 INUJIJINIIS = ' 40 JINYIIJINIIS 00+3906L0hE "he =
G0-39989h8h 8+ =°S INYJITJINIIS = H 40 IINUIIJINIIS 10-3IhELKhEES "he = Y
20-321ESLSE €+ =% INHITJINSIS = 4 40 3IINUIISINIIS 10+3€ESChBE "1+ = 4
X » ( hO-391E0EB9°E+ ) + ( 10-3202¢2€82°¢+ )) = A

H313WHYHd

3lbd ININHNE

- 66 -

m
]
m
]
~
I
|




- - : - B Rt el L i ol et e
L . ! - B , . —

L . gy 2andyg

1Sd 00S 1Y 31bY ONINUNG ‘UINNI ‘SULIW 03LI3SSIO 11 3I9ULS .
(SHB3 L) 1531 1Y 394 ]

co.mrm oo.o.w co.r.w cc.ww cc.m_— oc.m.— oo..o oo.#s cc._.mu
T T n
———-— < v :
. Z D
— D
\\\\\.\\\\\\\ — D
X
_lnom.— m
wn —
@ J o .
» v n] X D
v m
‘ w
i D v -oC
i ] @ £ M
f e 03 n 1%
v D ‘
\\\\\\\\\a\.\\l "=z -
— o
———— T r.o.l.. w .
——— o~ D
N D )
m —
O m
(=}
e
w
n
_W o
1Sd 00§ = SNOIL1IONOD 1S3l HH/dW3l BWY = SNDILIONOD 39HHOLS M
001 = W0Q33u4d J0 S33IY930 c0l = N
[ c0-318.80h8 "€+ =15 INHIIJINSIS 1ON = Vv 40 JINUIIJINIIS 00+3h1ECSEI "I+ = 3
h0-38E0hK90 "1+ ="S INHIIJINDIS 1ON = H 40 JFINUIIJINIIS 10-3€ESBEIL9° 1+ = H
20-3hEHESLB"E+ =% INGJIJINDIS 1ION = 4 40 JINYIIHINGIS 00+38608ELB"C+ = 4
(X » ¢ hO-380Thh08°1+ ) + ( 10-3FhEBLOCHE+ )) = )
- ‘




6% aangdyy

91 MD138 NOISNHaX3 WH3INIT 40 INIIIT44300 TUWHIHL ‘W3LND°SHLIW 031I3SS10 11 3I9HLS
(SHY3L) 1531 14 394

. . . . . . . . en C
co Np.m 00 w.N 00 _._—N ]} O.N 00 w_— 00 Np,_ 00 bm 00 .: 00 JUN
=
o— -
o D
m 3
\\\l\\\\ X
— \\\\\\ _lnow 3
— &= —f
I\\\ BU
e AL
Pt 2
oV Dy
m
S
S.- -
(o] O ]
zm B
[}
@ ~
— — o
v .lo m
(0] « Z
D~ U
m p
© —t
o &
L S
n
x
e
09
NIW/J S334930 S = SNOILIONDD 1S3l HY/dW31 OSHY = SNOIL1IONDJ 394UHOILS “
0L = WOQ3344 40 $33H030 el = N
90-3621h9L2 "h+ =12§ INUJTAINOIS = v 4O 3JINUIIJINIIS 00+3LS89L1IS°C+ =
80-3I61TILEE T+ ="S INUJIJINIGIS = W 40 IINUIIJINIIS 10-36LhS188°C+ = WY
90-3SSL2hEh " hs =% INUJTJINSIS = 4 40 3IINHITJINIDIS 00+3L0H98EE "9+ = 4
(X » ( 80-3IB00hS8E°E+ ) + ( SO-IShENLSS°S+ )) = )




0S @2andyy

91 3A0EY NOISNBAX3 HUINIT 40 INITI13430D TUWHIHL'HILND°SYIW 031I3SSI0 TI 39ULS
(SHY3L) 1S31 14 394

00°ct 00"8¢e 00°he 00°0¢ 00°91 0021 00°8 00°h 00°Q. S
[ 1 1 1 1 11 i | 1 . =z
85
D
Q
= 3
X
.lnow 3
o —
cC o)
mﬂ ]
ro
n;__ —
o o )
) -l @
="
K= %
. N D
~“~
.Cﬂu <
m m
© 4
o o
=
X
—
o9
NIW/J $334930 S = SNDILIONDD 1S3l HY/dW31 WY = SNOILIONDD 39HUYOIS p
0L = K0O3344 40 S33H930 el = N
90-306hS6S5S "L+ =2§ INUITAINDIS = 1 40 JINUIIJINOIS 00+3088hL22°9+ = 3
80-39hS9E9E "2+ ="'S INUJITJINIGIS = H 40 IINYIIJINIIS 10-3€9€80L6°S+ = H 8
90-3hB89I1LSE 6+ =20 INUJIJINIIS = 4 40 JINUIIJINIIS 10+3L0918L8°E+ = 4 :
{X  ( LO-30€961Lh"1+ ) + ( SO0-302LhLi0°L+ )) = A




[C aandyy

RN WO

J1 MDI38 NOISNUdX3I HY3INIT 40 (NII3144300 TUWYIHL'WINNI ‘SHIW 03133SSI0 1] 39H1S
(SHU3 L) 1531 14 394

. . . M . . . . - n
00 Npm 00 o.m 0o :rw 00 o.m 00 m— 00 N.— ooLw 00 .: 00 nTN
hI
e~
D
o
m
lox 3
i T
-CS m
cC 2
_.n.w_u ] ’
o
79 "o,
o o !
— o
—
S
(o2 m
o~
o5 Q
m =
©
o0 o
L Nt
A o
| x
i _ —
NIW/J S334930 S = SNOILIOND] 1831 HH/dW31 GWY = SNOILIONGD uoczohm W
It = WOJd3344 40 S33493a = N
90~-36h82862 "h+ =3§ INHITJINDIS = v 40 IINUIIHINIIS ocomaco-_o\.m.M¢ = 1
B80~389EEEGh 1+ =°g INHITJINGIS = W 40 IINUIIJINIIS 10-3962€62S°€E+ = U
90-3€095260 "G+ =% INHITAINTIS = 4 40 IINUIIHINIIS 10+36222010°1+ = 4
(X % ( 80-3heeh9hL h+ ) + ( S0-31SO0600h°S+ )) = A




2S 2an8714

91 3A08Y NOISNHAX3 HYINIT 40 INIII144300 TYWHIHL ‘HINNI ‘SHLIW 03123SSIA II 39ULS
(SHU3 L) 1531 1Y 39H

00°c€ 00°8¢2 00 "he 00°0¢2 009t oo°cl 008 00°h 00’
| 1 i | i 1 i 1
&= 5
D
a
]
o2
Ku% m
ofm
So
S 3
2>
_wm M
| O
o
o O 1
— [ -
_I-..— ™~
m '
o2 @
~Z a
NS <
3 3
© 4
o o
=
X
—
Lo,
NIW/J S334930 S = SNOIL1IONDD 1S3l HH/dW31l GWH = SNOILIANDOD 3I94HQILS m
1L = WO033b4 40 S3I3HI30 €L = N
90-3hL08STh°9+ =3¢ INHJII4IN9IS = Vv 40 3JFINUIIHINIIS 00+361€LS88°S+ =
B80-30LhL966°1+ ="S INHJI4INIIS = H 40 FINUILHINIIS 10-3801h92L 'S+ = H
90-3LL0hILL L+ ='0 INYII4INIIS = 4 4D 3IINYILI4INIIS 10+3THh8THhOh'E+ = 4
(X » ( LO-3BIECSLI 1+ ) + ( mc:um—:mo_wm.h‘, })) = A




£G aan8y

"335-01 ‘Y-IHOKS ‘0LNYO-NON ‘SSINGYBH ‘UILNO ‘A ING SULW LISG 3I9ULS I
(SHY3L) 1531 1Y 394

co.mm QQMMN cc.am oo.mm co.&~ oo.m~ ccum oow: oo.@u
T T~ — Sc
— — ———— nuuN -
- =
— D
I 4
v 1mwnu m
lIlIllllIllllllllllllllll!lllllll: ST mu
o
X D
v m
D u
(n)
w
v v @ ﬁl%n
© @ mwa T ]
v v o D o~
Q i o ~
[n) o )
@ .me =
p— —l—-—
* 7w
n] oD W
w O~
llll|tllll!llllllltlllllllllll .
o
w
| SN
—~— Uy
T —— o
————— =4
=
HY/dWIL 8WY = SNOTLIONOD 1S3l HY/dW3L GWY = SNOILIONQD 39HYOILS o
992 = W0G3I344 40 S334930 80¢ o
00+308h1hG2 €+ =17S INYJI4IN9IS 10N = Vv 40 JINUIIJINIIS 00+3h61LELB T+

€0-35560996°S+ ="°S INHI1JIN9 =
00+32heBEL2"E+ =0 »zcu_mmnw“m LON = 4 40 3IINYIIJINIDIS 00+3ShcBOIS "€+
+

IS ION = W 40 3INUIIJINIIS 10-38L6hh62 " 1-

WL~

(X » ( 20-368L 1-) ( 10+439589558°9+ )) = )




»

ekt b i A " B e e—y

¥G Aandry

"335-01 ‘Y-3HOKS ‘0LNUD-NON ‘SSINGHBH "YINNI ‘X INO SHLIW 13S0 3961S I1I
(SHY3IL) 1531 1Y 304

00°c€E 00°8¢2 00 "he 00°Qg¢e 00°91 0021 00°8 00°h co.ph
L 1 L 1 J 1 L | ]
e T Sc v
- °= b
— D
— D
i 4
- Hha m
<M o~
v o m
©°z 1
v v m
% v v v @ % "
D —
l\\|\|||\|\|\|\‘nrltuw|t|\||\|4 w”na |
m
n] e W _
o @ it 0 r~
@ 0 g (u !
(72 B 4
L~NT m
. I W
\.\\\\\\\l\\\u\\\\\n\.\a\\ oD un
——— 0/
—
o
- w
e — |l|..\-||l|l|l| IL3 m
o —— T ubj ;
o
8 J
1
L%
HY/dHW3L 8WH = SNOILIONOD 1S3l HY/dW3L 8WH = SNOILIONDD 39UHOILS o A
Sie = WOO0334H4 40 S33YI30 Le =N O
00+319hG2L6 "h+ =136 INYJIITJINIIS LION =3 40 3FINUIJISINIIS D0+3GE10088° 1+ = 1
€0-36512050°6+ =°S INUJTJINIIS LON = Y 40 JINYITJINIIS 10-36LhiTLe" 1+ = H
00+36€EE€9100°S+ =% INHIT4INIIS 1ON = 4 40 3INYIIJINIIS 00+301ShhESE+ = 4
(X » ( 20-382Sh10L"1+ ) + ( 10+31.8L660°9+ 1)) = A




SElec00 y010u

SS 2andpg

*3TIGNIL UNDBISU) QYD

ING1SNOD O¥UN93IIHS 2 39418

0T 7(SS3Y1S JyNidny)
ag 0% 066 0G'8 aG -4 069 00°§ GO % QG 'E 00 -¢
[} - 1 —_— 1 | s 1 [
,M//// -
o kY
CD
Z3
— D
12
-
m:ﬂul
o 'mMm
X
=
™M
L
- —
°c .
O
" —
Q
-
£Q 0
Qcy
=
— —
Qc
) g
L3 ™
w=X
GI
zZ
L9901 L23IC0YG HY74dWd]l UE = UNDD 1S dd HY/dW 1] BUE =ONDJ I9H3DI1S m
1T =UDO IS 1D € 313890 ¢l = N
LEhUsGED - g INUILAINTILS = 1 4D JINUITAINI (S NERDSG LT = 3
G inn-y = b INUTFT FINIDLS = 8 4D IINUITJINIIS CECERL*0- = ¥
OhlSEZ "0 =40 INUIDLIINDLS = 4 40 1INYIT JIN9TS EQ9l214°062 = 4
(x)er = ¢ BEELE0°D- ) + ¢ 9L10971 ) = (X LUT)LOT

- 74-

bl i

2




oG- :~

L9hh

Ce g —ree Bt P+ e—— s

e e s - et e e —

9G aan3id

LE9SCOU 3010w “3TISNIL ONOBISH) OUD INHEGNDD O8UNII4HE 2 30414

00 /(SSIULS J4NT dNYH

066 0GB no -2 NG9 00 g a0 -+ G E 0g -7
| TN T i 1 L 1 i i
=) O
D
Z X
—
| X
(] m
- —
M
oy
' 4
™
.uu
T —
r,HN
S MM
w —
Q
o
£ 0
o) C
=
— —
QcC
(o B e
lmu ™M
.b”N
UI
pd
1733 NNdG Hy /74aW 31 Wy = OND 1S3 Hi¥/7gW 3l 8UY  =0ONDJ 394HdDLS %
S =UDO33¥Y J0 S$33¥930 L =N
¢<0ES90-L =39 INGITAINGIS = 1 40 3INYILJINILS Lhs0802l = 1
EEHWIDDD =95 INGITIINGIS = 8 40 3IIJINHILAINGIS B62EBH0- = ¥
£9G62EE°0 =40 INYITAINIDLS = 4 40 JAINUIT 4INIILS GLSBEG"SHL = 4

()2t = BOELI0-"0- > *+ ( 288sa0"1 > = (X D07)v01

- 75 -




—

(S @andy

8BL2C00 ¥OLOW *2TISNIL ONDBASUI UUDTT INULSNDD OHUA9IIHS 2 39418
OT-(553416 JUNLdny)

NG ot 0GB gh:8 na -2 oG9 G- q 0Q -+ OGE oG- ¢
| D, N | - 1 [ 1 i | A ]
NS
5 ©
C D
Z
— D
] —=
N m™
p.uo.l_
MM
° 3
=z
™M a
D
Sy —
oC —
O3y !
mm °
" — !
o
AL
O =
oC) C
=
~ —
oc
) X3
e m
i 4
UI
z
o
L9bh gofro Md HY/7«4UW31 8BUY = ONDT 1S31 HY/«&4W31 BUd =0N0J 394dd0LS w
E =UDO33¥4 40 S33¥930 S =N
5esile-d =35 INUITFINGLS = 1 40 JIINYITSINIIS GESHZE Y =
Lhes0D0°0 = 8g INYIJTAINTGIS = 8 40 3INGITSINIILS BZSHYB0- = ¥
LEBERD 0 =10 INHTITAINTGLIS = 4 40 JIINUITAINTLS 6980s0°0% = 4
(X)21 x ¢ LOEQED"D- ) + ¢ ERDROS1 > = (X 90T)L01




DISTRIBUTION

00ALC
MMWRBM
MMWRAM

DDC (TISIR) Cameron Station, Alexandria, VA 22314

SAMSO, Norton AFB, CA 92409
Attn: Mr. Sanford Collins, Bldg 562, Room 613

AFPRO, Aerojet, Sacramento, CA 95813

Aerojet Strategic Propulsion Company
P. 0. Box 15699C, Sacramento, CA 95813
Attn: Mr. R. Kiefer for Mr. Stan Lake

AFRPL (MKPB) Edwards AFB, CA 93523
SAC (LGBM) Offurt AFB, NB 68113

U. S. Naval Ordnance Station, Indian Head, MD 20460
M. E. Loman, Code 3012A4
Air Launched Weapons Branch
Weapons Quality Engineering Center

CPIA, Johns Hopkins University
Applied Physics Lab
John Hopkins Road, Laurel, MD 20810
Attn: Mr. Ronald D. Brown

-77 -

NR
COPIES

-

o et i g KRR .

...-._,__,_.,....q
R URRLY ¥ o =




SECURITY CLASSIFICATION OF Tw|S PAGE /When Deta Entered)

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORT NUMBER IZ. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALDG NUMBER

MANPA Report Nr 471(82) ‘

4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

LGM-30, Stage II Dissected Motors Tes t Results -~ Semi-annual

6. PERFORMING ORG. REPORY NUMBER

7. AUTHOR(s) B. CONTRACT OR GRANYT NUMBER's;

Daryl Anderson

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::giRaAwOERLKE)GslNTT."PURMOBJEERCST. TASK
Propellant Analysis Laboratory

Directorate of Maintenance
Hill AFB, UT 84056

11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
Service Engineering Division July 1982
Directorate of Materiel Management 13. NUMBER OF PAGES
Hill AFB, UT 84056 91

4. MONITORING AGENCY NAME & ADDRESS(if diflerent from Controlling Office) 15. SECURITY CLASS. (of this report;

1Sa, DECLASSIFICATION DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for Public Release, Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different rrom Report)

18, SUPPLEMENTARY NOTES

19. XEY WORDS (Continue on reverse side if necessary and identify by block number)

Dissected Motor Solid Propellant
Minuteman Safeguard

20. ABSTRACT (Continue on reverse side If necessery and identify by block number)

This report contains the data obtained from testing Propellant and case
bond materials from four dissected Minuteman Stage II Motors. The tests con-
ducted were in accordance with Service Engineering (MMWRBA) General Test Direc-
tive GTD-1 Dissect dated 28 June 1974. The directive specifies the tests
required to elucidate any age induced problems which may affect the service
11fe of the Stage II Motor.

Linear regression analysis was used to indicate trends of the test para-
meters. A representative regression plot was made of several parameters with

DD ,an"5s 1473 - 78 -

SECURITY CLASSIFICATION OF THIS PATE ‘When Date Entered)

bk § .

AR 2

R ey




SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

: each motor tested to date identified by different symbols. The regression
analysis normally verified the trends established during the last test phase.

Although there were some trend changes either from or to significant status, it
: - does not seem likely that any problems of major concern are apparent at this
é‘ time.

L

- 79 -

SECURITY CLASSIFICATION OF THIS PAGE(When Deta Entered)

~>s

oS oSl Bkt

'
3







