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ABSTRACT

This report summarizes the thermal data for the payload bay of

the first five shuttle flights and presents the engineering

evaluation of that data. After a general discussion on mission

profiles and vehicle configurations, the thermal design and

flight instrumentation systems of the payload bay are described.

This is followed by the presentation of the thermal flight

data sources and a categorization of the data. A thermal flight

data summarization section provides temperature data for the

five phases of a typical mission profile. These are: Prelaunch,

Ascent, On-Orbit, Entry and Postlanding. The thermal flight

data characterization section encompasses this flight data for

flight to flight variations, payload effects, temperature ranges,

and other variations. Discussion of the thermal environment

prediction models in use by industry and various NASA

Centers, and the results predicted by these models, is followed

by an evaluation of the correlation between the actual

flight data and the results predicted by the models. The report

concludes with an evaluation of the available thermal data from

the viewpoint of the user concerned with establishing the

thermal environment in the payload bay. The data deficiencies are

discussed and recommendations for their elimination are
presented.
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1.0 INTRODUCTION

This report summarizes the results of the thermal environmental

data for the payload bay taken during the first 5 shuttle

flights. The evaluation of the data and its application to

payloads are the primary objectives of this report.

Methods of thermal environment prediction developed by industry

and government centers, including computer prediction programs

and methodologies will also be discussed.



2.0 SCOPE AND OVERVIEW

The mission profile of a typical Space Shuttle flight, launch

vehicle configuration and a general overview of the thermal

environments in the shuttle payload bay for STS flights 1-5

are dicussed in this section.

2.1 Mission Profile

The Space Shuttle System, Figure 2-1, is used to place

flight experiments and spacecraft in earth orbit and to provide

the initial boost phase for interplanetary spacecraft. In order

to design these experiments and spacecraft for survival in the

thermal environment of the shuttle payload bay, this

environment must be measured and the accuracy of the data

estimated for typical mission profiles. A typical mission profile

consists of five phases: Prelaunch, Ascent, On-Orbit, Entry and

Postlanding as shown in Figure 2-2.

2.2 Launch Vehicle Configuration

The STS configurations for the data taken during the first 5

shuttle flights are summarized in Table 2-1(Reference I). All

payload pallets on these flights were generally of the type

developed by the European Space Agency (ESA),except for the

Development Flight Instrumentation (DFI) pallet.

Table 2-1 Launch Vehicle Configuration

l STS i STS i STS i

I 1 i 2-4 t 5 I

a. OV-102 Vehicle

b. Launch from Kennedy Space Center (KSC) x

c. No thrust augmentation x

d. Full thermal radiator panels x

e. Payload bay vents open at all times x

f. Payload bay with ESA pallet payloads

g. Payload bay with DFI pallet payload x

h. Payload bay with DFI pallet and TELESAT

payloads

x

x

x

x

x

x

x

x

x

x

x
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2.3 The Payload Bay Thermal Environment

The Payload Bay prelaunch thermal environment is primarily

affected by the climatic conditions at the launching pad and Air

and Nitrogen Purge System of the Shuttle. During the Ascent

phase, expansion cooling of the existing air, followed by the

soakback from the hot structure dominates the thermal

environment. In the On-Orbit phase, the payload doors are

normally open and occasionally closed and the elements of the

sun, earth and deep space strongly affect the thermal

environment. During Entry, compression heating of the air affects

the payload bay temperature. In the Postlanding phase, at the

landing site, the thermal environment is again affected by the

climatic condition, the soakback from the hot structure, and the
postlanding gaseous purge system.

There is good agreement among NASA centers and industry
in the methods used to define small payload thermal environments.

However, it is generally agreed that there are still significant

deficiencies in the payload bay data base because:(1) Each

payload is different;(2) Each flight is different; (3) Flight

data pertaining to the payload bay is limited; and, (4) Flight
data for the payloads is virtually non-existent.



3.0 THERMAL CONTROL SYSTEM

The Shuttle Orbiter midsection includes the 60 foot long by 15

foot diameter payload bay, lower fuselage structure and

subsystems, payload bay doors, radiators, and wings. The Thermal

Control System (TCS) for the midsection controls the thermal

environment of the lower equipment bay and affects the thermal

environment of the payload bay proper. The thermal environment of

payloads, located in the bay, are primarily influenced by the

view of the sun, earth, and deep space, their station location

and the heat transmission created by their attachment to the

orbiter midsection structure.

During prelaunch and postlanding phases, environmental

conditioning is provided by the vehicle-level air and gaseous

nitrogen purge system (Figure 3-1). The purge system provides a

positive pressure inert atmosphere for contamination control and

minimizes the GH2 buildup after external tank loading by

converting from air to GN2. During the postlanding entry-heating-

soakback period, the purge provides attenuation of the potential

peak temperatures which the subsystem components would be

subjected to without the purge.

Limited thermal control of the Shuttle payload bay is

accomplished through the use of fibrous and multilayer insulation

(MLI) blankets, and heat sources and sinks supplemented by

selected attitude constraints. The basic insulation design

consists of bulk fibrous insulation (TG-15000) sized to protect

subsystems from overheating during entry and postlanding-thermal

soakback. This insulation is supplemented by MLI for low weight,

high thermal efficiency on orbit (Figure 3-2).

3.1 ORBITER MIDSECTION

Except for specific, detail differences among the orbiters,

multilayer insulation (MLI) and TGI5000 insulation blankets are

employed in the midsection TCS. The payload bay outer surface

insulation is made of Armalon (Teflon-impregnated fiber glass

fabric, commonly known as Beta cloth). Beneath the outer surface

is a multilayered insulation blanket from Station Xo=582 to 919.

From Station Xo=919 to 1191, the outer surface is insulated with

1.05 and 1.80 inch thick TGI5000 on the upper and lower areas,

respectively. In the wing torque-box area (Station Xo=l191 to

1305.5) the outer surface is insulated with 1.35 inches of

TGI5000 above the wing carry thru structure. The top of the wing

torque-box is covered with ten layers of MLI. The top layers of

all MLI and TGI5000 that view the payload bay (w/o liner) are

also Beta cloth. The payload bay liner, used for contamination

control for specific payloads is a single layer of Beta cloth;

therefore, the optical properties of the payload bay are the same

with or without the liner (OV 102). The forward section of the

lower bay structure (Xo=584 to 919) is insulated inboard with

TGI5000 thicknesses of 0.75 inch on the sides and 1.50 inches on

the bottom to help protect the orbiter equipment in the area. The

portion of the sidewall above the sill longeron is covered with

1.05 inches of TG15000. The aft section (Xo=919 to 1305.5) is

uninsulated on the sides and bottom, except for 1.35 inches of

TGI5000 on the sidewall above the sill longerons. The bottom of

the sill longeron is covered with 1.05 inch thick TGI5000
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insulation. The forward bulkhead is insulated with ten layers of

MLI facing the payload bay crew module,and an additional 1.5 inch

thick blanket of TG15000 is applied above the PLB liner forward

of the MLI. The aft bulkhead is insulated above the outer surface

with ten layers of MLI. The entire concave surface of the

payload bay doors is covered with 0.45 inch thick TGI5000.

3.2 BASIC MID-FUSELAGE STRUCTURE

The basic mid-fuselage structure consists mostly of aluminum

skin, frames, longerons, and a wing torque-box, protected at the

orbiter outer surfaces by the Thermal Protection System (TPS)

insulation. The graphite epoxy payload bay doors are isolated

from the bay during open-door operations. The forward and aft

ends of the midsection are closed out with the structural

bulkheads, which are insulated on the payload bay side. The

forward bulkhead actually forms the aft wall of the forward

fuselage crew compartment, and stays nearly constant at the 70

deg F internal habitable environment temperature. The aft

bulkhead is thermally passive and its temperature essentially

follows the aft fuselage environment. An aluminum sill longeron

that is covered with a white coating runs lengthwise along both

sides of the payload bay. This is used for structural

stiffening, as well as to provide attach points for payloads. The

longeron lower surface is insulated with TGI5000. Twelve

structural frames are installed in the midsection lower fuselage

(Figure 3-3). The upper caps of these frames match the circular

contour of the payload bay and are exposed to the payload bay

environment. The optical properties of the caps are approximately

the same as the liner. The lower surface of these caps is

insulated from the lower fuselage environment with MLI. Due to

the relatively small area the caps expose to the payload bay, the

direct impact on the radiation interchange in the resulting

payload bay temperatures is small. However,the caps do affect

wire tray temperatures and conduction heat transfer at payload

attach points. The aft section of the lower mid-fuselage (Xo=l191

to 1305.5) constitutes an aluminum and aluminum/boron wing

torque carry thru box. The upper panel of the wing box is covered

on the top with MLI which is exposed to the payload bay

environment.

3.3 ORBITER/PAYLOAD RETENTION FITTINGS

Shuttle payloads are attached to the Orbiter by means of bridge

fittings. Bridges will be installed at the Orbiter longerons and

between the main frames at the keel as needed for specific

payloads. The bridges will have standard fittings on which

payload trunnions will rest. Figures 3-4 and 3-5 show a typical

longeron bridge fitting and a typical keel bridge fitting. These

payload attach points provide the primary heat conduction paths

between the Orbiter and the payloads. All longeron bridges are

titanium and the longeron latches are inconel. The keel bridge

assemblies for bays 2 through 5 and 12 are aluminum only; bays 6

through Ii are either aluminum or titanium.

10



3.4 WIRE TRAYS

Two relatively massive white aluminum wire trays, approximately

three feet wide, extend nearly the length of the payload bay on

both sides. The wire trays are attached to the twelve frame caps

but not to the forward or aft bulkheads. The wire trays are used

to route Orbiter electrical system wiring between the forward,

mid and aft fuselage sections. The lower surface of the trays is

covered with insulation as follows: 10 layers of MLI forward of

Xo=919, 1.05 inches of TGI5000 blanket from Xoz919 to Xo=llgl and

1.35 inches of TGI5000 blanket aft of Xo=II91. The upper wire

tray surface, covered with the white coating is exposed to the

payload bay environment. Each tray spans 21.7 deg of the semi-

cylindrical payload bay area and covers the region from Xo=600 to

Xo=1292. The mass of the tray, combined with the conduction to the
frames tends to moderate local bay temperatures.

ii
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4.0 THERMAL FLIGHT INSTRUMENTATION SYSTEM

The thermal environment in the Space Shuttle Bay is measured and

recorded by the Developmental Flight Instrumentation System

(DFI). This instrumentation package employs Resistance Thermal

Devices (RTD) to measure the temperatures which are recorded

on-orbit or downlinked in real time during the mission.

An interactive computer terminal system, or trend monitoring

system (TMS), was instituted by which terminals were provided for

the retrieval and plotted display of data in near real time.

Raw data was recorded on the Mission Control Center Network

Interface Processor (NIP) tapes. The TMS and CCT tapes, which

provided most of the data for this report, were generated from

the NIP tapes by different data processing methods. The normal

lag between the real time data and the TMS data base updates was

approximately two hours.

The 50 RTDs of the system which are of interest for payload

environments are grouped into three series. The 91 series

consists of 8 RTDs located on the left and right side mid-

fuselage longerons of the shuttle. The 18 RTDs of the 93 series

consist of 12 in the cylindrical bay proper, 4 on the forward

bulkhead at Sta 576 and 2 at the aft bulkhead at Sta 1307. The 92

series consists of a total of 24 RTDs located on the bridge and

keel fittings, payload bay doors and the Development Flight

Instrumentation (DFI) package. Not all of the RTD measurements

were recorded for each flight; some devices recorded temperatures

on fittings which were installed for specific flights. Figures

4-1 and 4-2 provide an overall view of the RTD locations. A

limited number of measurements were down-linked in real time

during the missions but the majority of the thermal data,

especially the PLB data, was collected by the DFI which records

on-orbit.

Of the payload bay liner measurements in Figure 4-1, V34T9312,

V34T9318 and V34T93320 provided what were believed to be

representative empty bay responses. V34T9319 was shaded by a tool

box and therefore provided data on the response of the liner when

it was in close proximity to a payload. V34T9310 was mistakenly

placed on the wire tray. Two other measurements, V34T9311 and

V34T9317 were purposely placed on the wire trays since these

responses have a significant effect on payload temperatures and

on the overall payload bay thermal environment. The three

measurements, V34T9313, V34T9314 and V34T9316 were in the

vicinity of the payloads on the first five flights. These give

some indication of the severity of the solar entrapment

phenomenon. However, two of the RTDs were placed on the bay vent

filters. This dampened the temperature responses. The third RTD

did not function correctly and, in addition, was covered by a

payload.

15
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5.0 DATA SOURCES AND CATEGORIZATION

Temperature measurements which are relevant to the definition of

the payload bay thermal environment were chosen for this report.

The flight data includes the temperature measurements from four

basic elements of the payload bay: the payload bay liners, wire

trays, and the forward and aft bulkheads. A total of 14

temperature measurement locations, defined in terms of TCS

terminology, are listed below for reference:

V34T9310 through 14

V34T9316 through 20

V34T9324 through 27

The temperature data from the wings, radiators, etc. are not

included in this report because of the time and funding

limitations established for this task. All flight data for the

payload bay thermal environment was obtained from the DFI

(Development Flight Instrumentation ) temperature measurements.

DFI data were taken for STS Flights 1 thru 5. The DFI system was

removed from the shuttle after STS 5; therefore, subsequent

flights yield no payload bay temperature data. The DFI data is

stored on CCT tapes and TMS trend monitoring system tapes. CCT

tapes have a high sample rate and are very voluminuous.TMS tapes

have sample rates sufficient for thermal trend studies and

shuttle operational control but not sufficient for data curve

generation. All data that was available to JPL was used in this

report. The flight data used in this report is categorized as

follows:

(i) Computer Compatibility Tape (CCT)Data

(2) Trend Monitoring System Tape (TMS)Data

(3) Miscellaneous Data

5.1 CCT Thermal Flight Data

The CCT flight data was obtained from NASA Johnson Space

Center/R.Brown and Lockheed/S.Williams. This data was organized

into files designated as JPL files f001-f80. The organization of

the data in these files, which cover three different time periods

for STS flights 3 and 4, is summarized in Table 5-1.
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TABLE 5-1

CCT Thermal Load Data - Payload Bay

FLIGHT STS-3 STS-4

MSMT #

V34T9310

MET-HRS

(2

104-116

fl

121-124

f14

140-142

f27

ii (2 f2 f15 f28

12 (I f3 f16 f29

13 (2 ** f4 **f17 **f30

14 (2 ** f5 **f18 **f31

16 (2 *** *** ***

17 (i) f6 f19 f32

18 (i f7 f20 f33

19 (I f8 f21 f34

20 (i f9 f22 f35

24 (3) fl0 f23 f36

25 (3) fll f24 f37

26

27

(3) f12 f25 f38

(3) f13 f26 f39

8-22

*f40

*f41

*f42

*f43

*f44

*f45

*f46

*f47

*f48

*f49

..... i

*f50

*f51

I .....

J'f52

I .....

I .....

88-100 120-136

f53 f67

f54 f68

f55 f69

f56 f70

f57 f71

f58 f72

f59 f73

f60 f74

f61 f75

f62 f76

f63 f77

f64 f78

f65 f79

f66 f80

(i) measurement locations @ forward half of payload bay

(2) measurement locations @ aft half of payload bay
(3) measurement locations @ fwd and aft bulkheads

* Data files for STS-4 were too sparse to permit curve fittlng.
** Data Files for STS-3 not used since the sensor was installed

beneath the filter flanges instead of on top of them. These

temperatures do not reflect the true payload bay temperatures.

*** Sensor V34T9316 was broken on STS-3 resulting in loss of data.

**** Sensor data for V34T9327 not available.
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5.2 TMS Thermal Flight Data

The TMS flight data presented in this report was obtained from

JSC Report 19956-" Orbital Payload Bay Flight Temperature Data "

Report 19956 provides DFI data for 50 measurement locations in

the payload bay area for STS Flights 1-5 and for 6 measurement

locations on the longerons for STS Flights 6-8. This data is

presented in plotted form for the mission phases from lift-off to

landing. No prelaunch or postlanding data are included. The data

sample rate used to obtain the TMS data was not sufficient to

reveal the cyclic nature of the temperatures in the payload bay;

however, this data is useful for showing trends, defining upper

and lower temperature values, cross checking of CCT data and for

general background use for the plotting of thermal data.

Selected TMS data was organized into designated JPL files for the

14 measurement locations previously used for the CCT data.The

data file designations, applicable to STS Flights 1-5, are

presented in Table 5-2.
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TABLE 5-2

TMS Flight Data Categorization

MSMT # STS FLIGHT

V34T9310

Ii

12

13

14

16

17

18

19

2O

24

25

26

27

1 2 3 4

fl00 fl14 f128 * f142

fl01 fl15 f129 f143

f102 * fl16 * f130 * f144 *

f103 fl17 f131 f145

f104 fl18 f132 f146

f133 f147

f106

f107

f108

f109

fl19 **

f120

f121

f122

f123

f134

f135 *

f136 *

f137 *

f148

f149

f150

f151

fll0 f124 f138 * f152

flll f125 f139 * f153

fl12 f126 f140 * f154

fl13 f127 f141 * f155

5

f156

f157

f158 *

f159

f160

f161

f162

f163

f164

f165

f166

f167

f168

f169

* TMS data for this file has been digitized and plotted for

this report. See Appendix A. These files have been used

extensively in the summarization and characterization of the

thermal flight data in this report.

** TMS data for this file has been digitized and plotted

for Figure 7-1 only.
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5.3 Miscellaneous Thermal Flight Data

The data in this category was obtained from workshops,

conventions, reports, presentations and personal communications.

The main sources of data were Rockwell-International/C.Pagan and
C.Rose and JSC/R.Brown.

Prelaunch, Ascent/Initial Open Door, Entry and Postlanding Phases

of the missions are covered exclusively by this category 3

data.The categorization of the data is presented in Tables 5-3
and 5-4.

TABLE 5-3

Misc.Thermal Data Categorization

Mission Phase

Prelaunch/Ascent

Ascent

On-Orbit

Entry

Postlanding

PLB Launch/Entry Pressures

JPL File #

f202a-205n

f210-221

f230-243

f260-270

f280-281

f290-291

Total Files

56

12

14

Ii

2

2
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TABLE 5-4

Payload Bay-Prelaunch And Ascent Data

MSMT #

V34T9310

ii

12

13

14

16

17

18

19

20

24

25

26

27

Mission Flight

STS 2 * STS 3 STS 4 STS 5

f202 a

b

c

d

e

f

g

h

i

k **

1

m

n

f203 a

b

c

d

e

f$

g

h

i

J

k

1

m

n

f204 a

b

c

d

e

f

g

h

i

J

k

1

m

n

f205 a

b

c

d$

e

f

g

h

i

J

k

1

-L
m

[ n **

I
NOTES: Data from CCT tapes-C.Pagan/Rockwell International.

* Prelaunch Data only

** Digitized files in Appendix A

$ Bad Data
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5.4 Thermal Flight Data Summary

A summary of the thermal flight data for categories 1 thru 3 is

presented in Table 5-5. This table is arranged to show mission

phases, shuttle attitudes and measurement locations. The 126

files represented in this table are designated as JPL Flight Data

Files and are presented in Appendix A. These Flight Data Files

consist of (i) a numerical tabulation of temperature data points

versus mission elapsed time and (2) a corresponding graphic

representation of the data points. The digitized numerical and

the graphical data are stored on disks and are available to
interested users.
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TABLE 5-5

Summary of JPL Thermal Flight Data Computer Files

Mission Phase Attitude PLB Doors Msmt Location CCT (i) TMS (2)

Prelaunch

Ascent

On-Orbit

Entry

Postlanding

Pressure

Nose

Sun

STS-3

Top

Sun

STS-3

Bottom

Sun

STS-4

Tail

Sun

STS-4

Tail-Sun

Orb Rate

STS-3

closed

,STS-3

IMultiple
Attitude

closed

open

open

open

open

!ZLV YPOP open
XPOP

open

closed

closed

closed

Fwd PLB Msmt # V34T9312-17-18-19-20

BLKHD Msmt # V34T9324-25-26-27

fwd PLB

aft PLB

aft PLB

fwd PLB

aft PLB

BLKHDS

fwd PLB

aft PLB

BLKHDS

fwd PLB

aft PLB

BLKHDS

fwd PLB

aft PLB

BLKHDS

fwd PLB

fwd PLB

aft PLB

BLKHDS

all

all

all

f3,6-9

16,19-22

fi-2,14-15

f10-13

23-26

f29,32-35

f27-28

f36-39

f42,47-48

f43-45

f50-52

]f55, 59-62

69, 73-76

f53-58,67

68,70-72 *

f63-66

77-80

- f205n

- f210-221

- f239-242

f102, 116 f243

130,148,

158

MISC (3)

f202k

- f230-233

Orb-Rate

- f234

]Orb-Rate

- ]f235-238

f

f135-137

f128

f138-141

- f260-270

- f280-281

- f290-291

Aft PLB Msmt #V34T9310-11-13-14-16

*f55 excluded
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5.5 Thermal Flight Data Listings

To facilitate referencing with Appendix A, all JPL thermal flight

data files are listed in Table 5-6 according to file number. This

tabulation provides the Measurement Number, STS Flight Number,

Mission Phases, Mission Elapsed Times, Shuttle Attitudes, Max-Min

Temperatures and Data Source.
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6.0 THERMAL FLIGHT DATA SUMMARIZATION

This section summarizes the thermal flight data that was

available to JPL for the preparation of this report.This includes

the three previously described categories of flight data and

portions of JSC report 19956 related to the thermal environment

of the payload bay. The summarization is presented in terms of

the five mission phases: Prelaunch, Ascent, On-Orbit, Entry, and

Postlanding. In addition, the thermal flight data for the On-

Orbit phase of the mission is summarized in terms of the shuttle

flight attitudes. Excluded from these attitude holds are the

gravity gradient and other miscellaneous short duration attitude

modes which yield a limited amount of data.

For each mission phase and distinct shuttle attitude, the thermal

flight data is shown on a single plot using a uniform time and

temperature scale. This facilitates the evaluation of the flight

to flight temperature variations for a particular phase or

attitude hold. Table 6-1 provides a listing of the mission phases,

figures, data files, and related information. Although a large

amount of thermal flight data is available, the amount that lends

itself to this form of summarization is relatively limited.

Hopefully, this summarization of the thermal flight data will

lead to meaningful conclusions.
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6.1 Prelaunch Phase

Prelaunch payload bay temperature data was usually recorded from

T-24 hours to liftoff. The events for this period are air purge,

N2 purge and termination of N2 purge. The temperature variation

usually ranges between 70 and 80 deg F.

Prelaunch thermal data, in plotted form, for STS Flights 2,3,4,

and 5 were obtained from Rockwell International(C.Pagan) . All 14

measurement locations covering the entire payload bay were

included in this data with two exceptions: Measurement V34T9316

for STS-3 and V34T9313 for STS-5 were not available due to bad

data. All 54 files are shown in Table 5-4 and are stored in JPL

Section 513 computer files.

All prelaunch thermal data shows a fluctuation in a narrow range.

The low value of the data was 65 deg F recorded for V34T9324 on

STS-2. The high value of 80 deg F was recorded for measurement

V34T9327 on STS-5 at the aft bulkhead. The remaining thermal data

falls between these values for STS 2 thru 5 for all measurement

locations. The prelaunch data for these two extreme cases is

presented in Figure 6-1. The temperature scales were chosen to

conform to those used in JSC Report 19956 and correlates with

measurement V34T9312 for STS-3. These wide range temperature

scales will be used exclusively in this report except where a

close-up examination of the thermal flight data is desired.

The prelaunch flight data was studied from an average temperature

view point as follows: for each flight and measurement location,

an average temperature was first calculated by taking the

arithmetic mean of the high and low temperatures. The result of

this calculation for all 14 measurements is shown in Table 6-2.

AS indicated by these average measurements, V34T9312 and V34T9327

were consistently high and measurement V34T9324 was consistently

low. These readings, therefore, were excluded from the definition

of a bulk average temperature as shown in the table.

According to the bulk average temperatures, the prelaunch thermal

environment for the payload bay can be characterized as ranging

between 70 and 75 deg F. This is well within the expected

temperature range of the payload bay based on the purge gas

temperature which is 70 deg F at the supply inlet.

It is noted, however, that for each of the flights the external

environment was similar to the payload bay environment;

therefore, very little variation in the payload bay temperature

was expected with or without the purge gas.
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TABLE 6-2

PRELAUNCH

AVERAGE PAYLOAD BAY TEMPERATURES - deg F
..................................

Measurement

V34T9310

ii

12

13

14

16

17

18

19

2O

24

25

26

27

bulk

average

STS-2 STS-3 STS-4 STS-5

70 72.5 74 75

72.5 74 76.5 75

74 79 79 79

70 74 75 **

69 74 74 75

69 ** 74 75

72.5 74 74 75

69 71 74 75

70 74 74 75

70 71 72.5 75

67.5 70 71.5 72.5

71.5 74 74 75

69 71 74 74

76.5 77.5 79 80

70 73 74 75

Notes: avg temp defined as midpoint between

high and low temp readings for msmt

for prelaunch duration.

bulk avg temp is arithmetic mean of

all msmt averages for each flight

after excluding the two high and low

readings.

bad data.
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6.2 Ascent Phase

Temperature data for the ascent and initial open payload bay door

phases for STS flights were obtained during such significant

thermal events as decompression cooling, ascent heating, radiator

flow, and by the space cooling from the payload door opening.

Flight temperature data for this mission phase is shown in Figure

6-2. The flight data was taken from 9 measurement locations

covering the entire payload bay. Twelve data files covering STS

Flights 1,2,and 3 were used for this plot. Additional ascent data

covering STS Flights 3,4 and 5 was obtained subsequently and is

included in JPL f files but is not reflected in the figure due to
time limitations.

As indicated in Figure 6-2, the payload bay temperatures show a

temperature drop at liftoff as a result of the expansion cooling

of the gas in the payload bay. The extent of this cooling is

tabulated in Table 6-3 for the indicated flights.

]Flight #

STS-I

STS-2

STS-3

Pa'

Msmt #

TABLE 6-3

rload Bay Ascent Temperatures - deg F

Initial Temp

V34T9311 78

17 80 60

20 77 59

I0 70 50

iFinal Temp

6O

Temp Drop Time hrs

18 0.02

20 0.03

18 0.07

20 0.07

20 71 50 21 0.07

25 71 60 ii

7126

12

12

43

57

63

4718

74
! ............

81

73

28

17

18

26

I0

23

24 70 60

26 73 50

0.05

0.05

0.03

0.04

0.07

0.05

0.03

JPL File

f210

211

212

213

214

215

216

217

218

219

220

221
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It is noted that decompression cooling gave steep drops in the

temperatures for short time periods, 0.02 to 0.07 hours after

liftoff, for all measurements and all flights. The lower value of

temperature appears to be approximately 43 deg F. A typical

temperature rise due to ascent heating follows the expansion

cooling. This is followed by approximately 1 hour of thermal

equilibrium at a temperature of 63 to 73 deg F with an upper

value of approximately 83 deg F. The payload bay temperatures

dropped sharply immediately after the opening of the payload bay

doors. The transient cooling rates after the door open sequence

are shown in Table 6-4. These rates ranged between 71 and 193 deg

F/hr. The rates are dependent on the payload view to space

(dictated by orbiter attitude) and are also influenced by the

orbit position where the doors are open (day versus night side).

TABLE 6-4

Payload Bay Door Open Sequence Temperatures

Flight #

STS-I

STS-2

Msmt #

V34T9311
i ..........

V34T9317

V34T9320

V34T9310

V34T9312

Temp Rate

deg F/hr

- 77

- 71

Min Temp

deg F **

- 138 * -42

- 98 37

- 193 * 0

JPL File #

f210

211

212

213

217

INotes:* No payload influence contributed to faster response. I

I** Data V34T9320,25,26 for Ascent Phase-STS-2 not received by JPL. I

I I

Payload bay pressures during the launch phase are shown in Figure

6-3 for the first 120 seconds after lift-off. This STS-I data

shows that the pressure declined rapidly approximately i0 seconds

after lift-off, from 1 atmosphere to essentially a vacuum in

about 120 seconds. This data agrees well with the data shown in

JSC report 07700 Volume XIV,"Space Shuttle System Payload

Accommodations". The maximum reduction rate occurred at ~40

seconds and reached ~ 0.32 psi/sec ( 17 torr/sec) .

6.3 On-Orbit Phase

During the On-Orbit Phase of the mission with the payload doors

open, the thermal environment of the payload bay is

primarily dependent on the orbiter orientation(attitude), the

angle between the orbital plane of the Orbiter and the

earth-sun vector (Beta angle), the attitude hold times,and the

presence of the payload itself. A brief description of flight

attitudes and payload placement effects on the payload bay

temperatures is provided in this section prior to the

presentation of temperature data.
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6.3.1 On-Orbit Flight Attitudes

The On-Orbit attitudes are defined in Space Shuttle vehicle

structural coordinates: -X nose, +X tail, +Z top, -Z bottom, +Y

starboard side, and -Y port side. The attitude hold types are

defined as Solar Inertial (SI), Single Axis Inertial (SAI),

and Earth Local Vertical (LV). The angle between the orbital

plane of the Orbiter and the earth-sun solar vector is

designated as the Beta angle.

The Passive Thermal Control attitude (PTC) consists of a

continuous roll of 2 to 5 revolutions per hour about the X axis

with the X axis perpendicular to the solar vector. With all

Beta Angles, this generally provides the most thermally benign
attitude for the vehicle.

The Tail To Sun-Payload Bay to Space Orbital Rate attitude

(+XSAI) subjects the payload bay(depending on the Beta Angle) to
the coldest environment.

The Nose to Sun Attitude (-XSI) provides a relatively cold

environment for the aft and mid-fuselage payload bay and a

warm environment for the forward fuselage.

The Starboard Side to Sun attitude (+YSI) subjects the

starboard side of the payload bay structure to the relatively hot
environment and the port side to the cold environment

creating side to side thermal gradients.

The Payload Bay to Sun attitude (+ZSI)

bay to the maximum hot environment.
subjects the payload

The Tail to Sun Attitude (+XSI) provides a relatively cold

environment for the forward fuselage and mid-fuselage

payload bay and a warm environment for the aft fuselage.

The On-Orbit flight attitudes and attitude time lines for

STS-3 thru STS-5 are shown in Figures 6-4 and 6-5. The

attitudes flown for STS-3 were a PTC ( thermal conditioning
mode) before and after the first attitude hold of +XSAI for 24

hours. This was followed by a -XSI (nose to sun) attitude for 80

hours. The next attitude, +ZSI (top to sun) was held for 27

hours, followed by a 12 hour PTC( thermal conditioning mode).

6.3.2 Payload Effects

The cargo of a typical Space Shuttle flight will consist of a

complement of one or more payloads transported into earth orbit

to achieve specific mission objectives. The pallet mounted

payloads are attached to the orbiter by trunnions secured to the

longeron bridge and keel bridge fittings. The payload

configuration and its location in the Orbiter bay can reduce the

view factor of the RTDs to the external environment with

subsequent attenuation of the temperature data. Variations in

the temperature profiles of the RTDs in the vicinity of payloads

may be attributed to this effect. The locations of the

DFI and OSS-I payloads for STS-3 are shown in Figure 6-6.
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6.4 On-Orbit Temperature Data

The temperature data for the various On-Orbit attitudes

summarized in the following section.

6.4.1 Top-Sun Attitude Temperatures

is

The start and end sequences for the Top-Sun attitudes were first

identified from the mission time lines for STS Flights 1-5. The

data files were searched for the measurement that proved to be

the most responsive and the least influenced by payload

placement. Measurement V34T9312, located in the forward bottom of

the payload bay, met these requirements and the data from this

measurement is representative of the empty payload bay
environment. Table 6-5 summarizes the flight data files and the

mission elapsed times for this temperature data and the results

are plotted in Figure 6-7 . The TMS data is presented in symbolic

notation and the CCT data is represented by continuous lines.

TABLE 6-5

Top-Sun Attitude Temperature Files

Flight #

* TMS data

** CCT Data

Data File #

130 *

29 **

243 **

144 *

158

Mission Elapsed Time (hrs)

126.15-153.42

140.65-141.84

128.32-143.06

22.00-25.42,44.02-48.33

21.50-23.33

-I
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The data in Figure 6-7 indicates that the Top-Sun steady state

temperature was established only in STS-3 for a MET of 120-150

hours. The upper temperature value in this case was 263 deg F
before correction. No definitive lower value could be discerned

from the data shown.

The cyclic nature of the payload bay temperatures, not observable

from TMS data, was clearly displayed by the CCT data from files

f29 and f243 (solid lines). Good agreement between TMS and CCT

data was noted for this case. Popular opinion holds that the

temperature data for the Top-Sun attitude, particularly for

measurement V34T9312, requires correction for the so-called
"Greenhouse Effect".

The Greenhouse Effect assumes that local energy trapping may have

occurred in the transparent Beta cloth pocket that the RTDs were

mounted in leading to higher recorded temperature readings than

the actual temperatures. This correction has not been applied to

the data in this report. For STS-I, upper value temperatures

exceeding 263 deg F are present in TMS data file f102 for the

following MET:

Mission Elapsed Time

hrs

11.07

11.12

22.34

23.01

48.03

Temperature

deg F

280

285

268

277

274

STS-I Data Msmt V34T9312

The highest recorded temperature was 285 deg F which occurred at

11.12 MET. Assuming these temperatures are for the Top-Sun

attitude, they would be expected to be higher than STS-3 values

due to the lack of Tedlar layer in the RTD pocket that was
installed on STS-3.

6.4.2 Bottom-Sun Attitude Temperatures

The Bottom-Sun Attitude was flown only on STS-4 and the METs for

this flight attitude were as follows:

8:46-18:50 MET (Sun Cone Angle 90 deg, Sun Clock Angle 145 deg)

55:30-78:15 MET (Sun Cone Angle 90 deg, Sun Clock Angle 180 deg)

The temperature data for these periods are contained in CCT data

file f42 and TMS data file f144. The collective data is presented

in graphical form in Figure 6-8. The temperature ranges for this

attitude are well defined and were between the values of 40 and

-90 deg F.
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6.4.3 Nose-Sun Attitude Temperatures

The Nose-Sun Attitude was flown on STS-3 and STS-5 for relatively

long durations as indicated by the mission elapsed times
indicated below:

STS-3

STS-5
45:45-126:09 MET, 2 revs/orbit

79:57-104:02 MET, + i0 deg pitch

For STS-5 , the Orbiter had a positive pitch attitude of 10 deg.
The temperature data for this attitude is contained in the
following files:

STS-3 CCT data files f3,16,239,240
TMS data files f130

STS-5 TMS data files f158

The data is presented graphically in Figure 6-9. The temperature

ranges for this attitude are very well defined with a lower value

of -118 deg F and an upper value of 54 deg F. For STS-5, the

Orbiter's 10 deg pitch angle did not seem to affect the lower

temperature value; however, the upper temperature value was

reduced by as much as 84 deg F (54 to -30) as a result of

attitude differences. The flight temperatures show good agreement
between the CCT and TMS data.

6.4.4 Tail-Sun Attitude Temperatures

The Tail-Sun Attitude was flown on all five STS missions for

seven sequences and time durations varying from 2 to 61 hours.

STS-4 recorded the longest mission elapsed time for this attitude

hold with the MET of 88.20 to 149.12 hours. The flight data for
this attitude hold is summarized in Table 6-6.

TABLE 6-6

Tail-Sun Attitude Temperature Files

Flight

STS 1

2

3

3

4

5

Mission Elapsed Time Data Files

48:29-50:20 f102*

47:23-50:28 116"

-I

10:55-34:18 (orb rate) 231+

164:44-167:38 130",

48:20-55:30,88:20-149:12 144"

161:21-165:51 55+,69+

115:14-118:49 158"

* TMS data + CCT data

The temperature plots, shown in Figure 6-10, reveal that the

temperature range for the Tail-Sun SI attitude hold is well

defined with an upper value of 20 deg F and a lower value of -I00

deg F. The data is consistent and agrees well for all flights.
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The warmer temperature readings of 55 deg F may be after door

closure. Although the lower value of temperature for the Tail-

Sun orbital rate attitude is indicated as -150 deg F by

measurement V34T9312, a lower temperature of -159 deg F was

recorded by measurement V34T9318 which is located on the port

side forward liner in the payload bay for approximately the same

flight conditions. This is indicated by data file f135 or f232 at

approximately 31.26 hours MET. Not shown on the plot is a

singular temperature reading of -187 deg F recorded by

measurement V34T9325 which is located on the starboard side of

the forward bulkhead. This temperature occurred on STS-4 during a

maneuver to obtain a Bottom-Sun Attitude for the bakeout of the

orbiter tiles at approximately 8.15 hours MET and shows up as a

single data point in file f51.

6.4.5 Starboard-Sun Attitude Temperatures

This attitude was flown only on STS-5 for a MET duration of about

47 hours, from 33:08-79:57. The temperature data presented in

Figure 6-11 was obtained from JSC Report 19956 which indicates a

temperature range of 26 to -120 deg F.

6.4.6 ZLV Attitude Temperatures

This attitude, with the payload bay facing the earth, was flown

eleven times during flights of STS-I,2,4 and 5. The flight

variations for this attitude and other specifics are given in

Table 6-7.

TABLE 6-7

+ZLV Attitude Temperature Files

Flight # Attitude Mission Elapsed Time JPL Data Files

STS i +ZLV YPOP Tail V

+ZLV YPOP Tail V

+ZLV YPOP Nose V

+ZLV XPOP Stbd v

+ZLV YPOP Nose V

3:11:30-6:48:56

12:07:56-21:34:56

1:12:07:56-1:21:43:56

4:15-7:35

12:35:00-1:11:15:00

1:12:55:00-1:23:21:00

18:50-22:00

32:45-44:01

3:34:00-7:30:00

11:15:00-1:00:35:00

1:02:58:00-1:07:37:00

* Beta Angle = -51.4 to -47.1 deg

f102

f102

116

144

158

In summarizing the flight data for the -ZLV attitude, no

distinction was made for the attitude variations except between

the YPOP and XPOP attitudes. As a result, all -ZLV YPOP data is

presented in Figure 6-12. All the temperature data for this

attitude appears to fall within the range of +8 and +75 deg F.

The identical data is repeated in Figure 6-13 where it serves as

background for the XPOP data which is shown in large cross

symbols.
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6.4.7 PTC Attitude Temperature Data

This Passive Thermal Control attitude was flown

four flights as indicated in Table 6-8.

i

seven times in

TABLE 6-8

PTC Attitude Temperature Data

IFlight #

STS 1

3

4

5

* no data

Mission elapsed Time

30:50-32:57

3:19-6:44,34:18-45:45,153:26-162:40,

171:15-185:16"

i78:15-88:20,149:02-149:24

I-

i104:03-114:58

I

JPL Data File

f102

130

144

158

The only data available for this attitude is contained in JSC

Report 19956. This report does not show data for the MET period

171:15-185:16 for STS-3. Also, data from this report for STS-I,

MET 30:50-32:57, STS-3, MET 3:19-6:44, and STS-4, MET 78:15-

88:20, are not presented due to their short durations and

proximities to warm attitudes.

The temperature data for this flight attitude is shown in Figure

6-14. Except for the two cooldown periods from hot attitudes for

STS-3, all data appears to fall within the range of -53 to +60

deg F.

6.5 Entry And Postlanding Phase

Figure 6-15 provides an overall look at the temperature data for

this mission phase for all available data from all flights. This

data is contained in JPL files f260-270. Detailed views of the

temperatures for STS-I and 2 are shown in Figure 6-16 and in

Figure 6-17 for STS-3.

The entry temperature data was collected from various

presentations and reports and is contained in eleven files,

f260-270 for STS-I,2, and 3. This data is for seven measurements,

V34T9310-13,18,25,and 27 covering the entire payload bay. This

collection of data, presented as a single plot in Figure 6-15,

gives an overall and comparative view of the available data. It

is noted that the temperature scale is enlarged to enhance the

data and the common time scale has placed the STS-3 data away

from the STS-I and 2 data. Portions of the data from Figure 6-15

are expanded in Figures 6-16 and 6-17 to show the results of the

major thermal events of this mission phase; namely, both the

entry heating and the gas purge of the payload bay. The data in

these figures indicates that the entry heat continued to affect

the payload bay till the time of touchdown. Approximately 40

minutes after touchdown, the payload bay temperatures were

influenced by the ground purge system. The effect of this

soakback heating, on the payload bay liners, was largely

attenuated by the thermal insulation and suppressed by the ground
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purge for this nominal entry condition.

The extent of the entry heating of the payload bay liners

resulted in temperatures of 85 deg F for STS-3 and 92 deg F for

STS-I. Available data indicates that the experienced entry

environment for the payload bay liners can be described as

benign. It should be pointed out, however, that the design entry

conditions were not flown and it is possible that temperatures

for these entry trajectories will be much more severe.

The postlanding temperature data is contained in files f280 and

281. The most complete set of data exists for STS-I for

Measurement V34T9312 in file f280. Measurement V34T9312 measures

the liner temperature at the bottom of the forward payload bay

from the time of touchdown for a period of 25 hours and is shown

in Figure 6-18. The effect of heat soakback, that is, the heating

of the payload bay area by the release of the energy that was

stored in the mid-fuselage structure during the entry phase (may

also be partially due to solar heating) is clearly revealed in

this plot for the period following touchdown. This soakback

temperature stabilized at about 75 deg F at which time the

natural cooling of the outside environment begins to take effect.

The temperature rise at 22 hours after touchdown is due to solar

heating on the day following the landing. It would be of

interest to compare this set of data with entry and postlanding

data for other flights to establish a worst case analysis, to

determine if the temperature level of 220 deg F for this mission

phase needs to be revised downward for JSC 07700,Vol.XIV, "STS

Payload Accommodations",ICD 2-19001, Pages 6-8.

The pressure rise in the payload bay during the entry phase for

STS-2 is shown in Figure 6-19. This pressure data was obtained

from R.G.Brown's personal data file book and is stored in JPL

file f291. The PLB pressures rose from 0.81 psia at 1649.14 sec

to 13.25 psia at 1940.65 sec from entry. This is an approximate

rate of rise of 0.043 psi/sec or 2.21 torr/sec. This data

compares favorably with the pressure data presented in Volume
XIV.
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7.0 THERMAL FLIGHT DATA CHARACTERIZATION

This section of the report presents the characterization of the

thermal flight data. Unique features, general trends and

temperature values are discussed and presented in graphical
form. This characterization is limited to the On-Orbit Phase of

the flight missions. Characterization of the Prelaunch,

Ascent,Entry and Postlanding Phases were not performed since the

trends, values and ranges, flight to flight variations and

thermal features were all fairly regular and well defined as

evidenced from the previous section of this report.

In developing the flight data characterization, attention was

concentrated on seven major areas:

Payload Influences.

Longitudinal Temperature Variations.

Circumferential Temperature Variations.

Cyclic Temperature Data.

Sun Effects and Orbiter Attitudes.

Temperature Ranges and Temperature Extremes.

Temperature Data Comparisons- Vol. XIV and Flight Data.

The results of the characterization are presented in this section

with the aid of the data plots summarized in Table 7-1.
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7.1 Payload Influence On Temperature

The influence of the payloads on the payload bay temperatures was

studied by comparing temperature data measurements far from the

payloads(empty bay responses) with those in proximity of the

payloads (fwd and aft). A summary table of the data obtained in

the payload influence study for STS-I, STS-2, and STS-3 is
presented in Table 7-2.

TABLE 7-2

Payload Influence on Temperature

STS-I STS-2 STS-3

Figure Ref

7-1

a,b

7-2

7-3

Msmt Location

STS-I,STS-2 Bot PLB

STS-3 Bulkheads

STS-3 Fwd PLB

Payload

DFI,ACIP

OSTA-I

DFI,OSS-I

Too1 Box

Fwd Msmt

V34T9312

V34T9324,25

iV34T9312,19,20

Aft Msmt

V34T9316

V34T9326,27

It is evident from Figures 7-1 thru 7-3 that the overall

influence of the DFI, OSTA-I, OSS-I and the tool box payloads in

the proximity of a temperature sensor render a dampening effect

on the temperature. The payload bay upper temperature value was

reduced and the lower temperature value was higher than where no

payload influence exists. This would indicate that the payload

blockage of the temperature sensor's view of the Sun or deep
space has a moderating effect on the temperature data recorded

for the payload bay liner. Table 7-3 summarizes the main

features of the payload influence effect for STS-I STS-2, and
STS-3.

TABLE 7-3

Payload Influence on Temperature, Main Features
STS-I STS-2 STS-3

Figure Refl Attitude

I

+ZLV YPOP

Msmt Location

Fwd-Aft

Bottom Bay Liner

Fwd-Aft

Bottom Bay Liner

STS-I

7-1 a

STS-2

7-1 b

+ZLV Nose V

-I

I ..........

STS-3

7-3

STS-3 INose-Sun i Fwd-Aft

7-2 J Bulkheads

Top-Sun i

f
Nose-Sun I

f
I

Fwd Liner

*For IMU Alinement & RCS Attitudes data show_

Payload

DFI,ACIP

etc

DFI,ACIP

OSTA-I etc.

DFI, OSS-I

etc

Tool Box

P/L Inf Deg F

Hot

Small*

Small*

-84

-60

[Neglble

I
I -50

i
I .......

Cold

+45

Small*

+47

+46

+48

+60

P/L Infl up to 194 Deg F
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It is evident from this table, that it will be difficult to

rationally quantify the influence of the payloads on the

temperature in the liner because of the configuration and
properties of the payloads. This also shows a definite need for

an integrated thermal analysis of a mathematical model configured

with the payload and payload bay as a single entity to determine

the temperature sensitivity to payload configuration, properties,
and location.

A similar study was made for the STS-4 payload bay liner and

bulkhead temperature data as influenced by the following

payloads: DFI, IECM(Induced Environment Contamination Monitor),

DATE, DOD-82-1 and others. As in STS-3, the payloads were

located, for the most part in the aft section of the payload bay.

Table 7-4 provides a summary of the data utilized for this study

and Figures 7-4 thru 7-7 present the results graphically. The

dampening effect of the payloads on the temperature sensors was

not as pronounced in STS-4, when compared to STS-3.

iFigure Ref

7-4

7-5

7-6

7-7

TABLE 7-4

Payload Influence on Temperature

Attitude

Tail-Sun

Bottom-Sun

Tail-Sun

Bottom-Sun

Tail-Sun

Bottom-Sun

Tail-Sun

STS-4

MSMT #
I ........

V34T9312,

18,20

V34T9316

V34T9312

V34T9316

V34T9324,

25

V34T9326,

27

V34T9319,

20

Location

Fwd Bot

& Side

Aft Bottom

Fwd Bottom

Aft Bottom

Fwd

Blkhd

Aft

Blkhd

Strbd Side

Liner

Temp Diff Deg F

- 13 + 56

to to

- 14 + 63

-5 +77
! .......

-5 +77

-12 +59

-20 +46

+8 * +50

-14 +i0

-10 +9

+16 * +6

+14 * -4 *

Payload

DFI

IECM

* opposite of expected trend due to shading by tool box and/or payloads
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7.2 Longitudinal Temperature Variations

The flight temperature data was studied for variations along the

X axis of the orbiter from station Xo=576 at the forward

bulkhead to station Xo= 1307 at the rear bulkhead. Variations in

thermal properties and installation were not evaluated in the

study and flight data is presented as recorded. The only

significant length of time for which a hot case thermal

equilibrium was established for the payload bay liner occurred in

STS-3 with a Top-Sun Attitude at a MET of 126:09 to 153:00 hours.

The specifics are tabulated in Table 7-5 and the graphical

results are shown in Figures 7-8 and 7-9. It is noted that the

bottom liner measurements V34T9312, V34T9316 were not included in

this data set since these temperature variations were covered

under payload effects. Since measurements V34T9313 and V34T9314

were installed underneath the filter flanges instead of above

them, this data was also excluded . All data used was obtained

from TMS tapes, JSC Report 19956.

TABLE 7-5

Longitudinal Temperature Variations STS-3

Measurement # Xo Station Attitude Mission Elapsed Time

V34T9324 576 Top-Sun 126:09-153:00 hrs I

25

20 670

19

18 850

I0 * 1215

26 1307

27

•V34t9310 installed on the ware tray. Included to complete data set.

JPL Data File

f!38 I

139

137

136

135

128

140

141

The data shown in Figure 7-8 indicates that the temperature may

vary in a wide range at each longitudinal statlon(from + 143 Deg

F @ MET=I52 hrs to - 62 Deg F @ MET=I44 hrs deg F at Xo=850)

depending on the orbiter attitude relative to the sun. The upper

temperature values, however, show less variation with the largest

difference occurring at the aft bulkhead. This difference is

shown by measurement V34T9310 at station Xo=1215 on the port side

liner which was approximately 29 deg F greater than measurement

V34T9327 on the aft bulkhead at station Xo=1307. At the forward

bulkhead, this variation was on the order of 22 deg F. To

delineate this variation further, the temperature data for the

port side only was plotted in Figure 7-9. Thus, the temperature

differences between the port and starboard side are eliminated

and the port side temperature is more complete with respect to

the longitudinal station coordinate. The longitudinal variation

at the forward bulkhead is then almost non-existent. At the aft

bulkhead, however, the same variation remains and is logically

attributed to the influence of the payloads.
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7.3 Circumferential Temperature Variations

Aft payload bay temperature data for STS-4, obtained from

measurements V34T9313, 14 and 16 is plotted in Figure 7-10. As

seen in this figure, the data has a tendency to overlap for each

attitude hold which indicates a weak dependence of temperature on

the bay circumferential angle. The steady-state portion of the

Tail-Sun data was enlarged for a closer examination in Figure 7-

ii. The variation in temperature in the circumferential direction

was approximately 5 deg F. This would indicate that the view out

of the payload bay does not appear to significantly alter the

temperature data with the bay circumferential angle for these

specific attitudes. However, payload effects may influence this

conclusion.

The circumferential temperature variation is again examined in

Figure 7-12 for the forward payload bay using STS-3 data. The

measurements used were V34T9312 and V34T9320. V34T9319 data was

not used since this was influenced by the tool box payload. As

indicated in the figure, there is a weak dependence of

temperature on bay circumferential angle. For the Nose-Sun

attitude, the temperature readings from V34T9312 at the bottom of

the payload bay and from V34T9320 on the payload vertical wall

are approximately the same. This would indicate that the

temperature environment is independent of the bay angle for the

Nose-Sun attitude. For the Top-Sun attitude ,however, the

temperature variation indicates a strong dependence on the bay

circumferential angle. This dependence is examined more closely

in Figure 7-13 which used additional data from JSC Report 19956.

The circumferential variations in this case were found to be

approximately 117 deg F.

7.4 Orbital Temperature Variations

For this section, a mini-study consisting of the following tasks

was performed:

CCT and TMS data were examined to determine the level of

agreement between these data sets.

Payload bay temperature data was examined for orbital variations.

TMS data which, in general, is not suitable for curve fitting or

drawing conclusions about orbital variations in payload bay

temperatures was examined to determine if it could be used to

determine overall temperature ranges, general temperature

trends,and radiative thermal environments. This would have the

advantage of not having to resort to the voluminous and hard to

handle CCT data.

For this study, STS-3 and measurement V34T9312, which is located

at the forward bottom of the payload bay provided the most

informative data. The JPL data files used were:

.TMS data

.CCT data

File f130

Files f3,16,29,231,239,240,243a

All the above flight data is shown in Figure 7-14. A "zoomed"
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look at this data is presented in Figure 7-15, which used data

files f3,16,29,130 and 243.

It is clear from Figure 7-14 that the CCT

well both for

greatest amount

attitude, the

agreement. The

considerably.

to be explained.

agreement among themselves in terms of files merging into each

other(f3,239 and 240) or files

243).

and TMS data match

the Nose-Sun and Top-Sun attitudes where the

of data exists. In the Tail-Sun Orb Rate

cold portion of the orbit, there is again good

upper temperature values, however, vary

The mismatch for this portion of the data remains

The CCT data files appear to be in good

duplicating each other(f29 and

The orbital variation of the payload bay temperature , shown in

Figure 7-15 for the steady state condition, clearly reveals the

cyclic nature of the temperature variation. Consistency also

exists in the orbital period for both the Nose-Sun and Top-Sun

attitudes.

It is evident from Figures 7-14 and 7-15 that, given enough TMS

data over time, the TMS data alone could be used to define the

temperature ranges and general trends. Also the upper and lower

temperature values could be established via TMS data alone and

the results would be essentially the same as those established by

using both the TMS and CCT data simultaneously.

7.5 Attitude Temperature Variations

Representative flight temperature data for each shuttle attitude

was chosen from the data files and plotted as shown in Figure 7-

16. The primary objective was to show the relative steady state

temperature levels as a function of shuttle attitude. Table 7-6

provides the particulars on the flights,data files, etc.

TABLE 7-6

Attitude Temperature Variations

Attitude Mission Mission Elapsed Time Msmt #I

Nose- Sun

Bottom-Sun

Tail-Sun

PTC

Stbrd-Sun

+ZLV YPOP Tail V

+ZLV YPOP Nose V

Top-Sun

STS-3

STS-4

STS-5

STS-I

STS-2

STS-3

104-116,112-122

8-22

120-136

78:15-88:20

33:09-79:57

12-24

20-40

128-143

As shown in Figure 7-16, the Top-Sun Attitude

Data File

f3, f239

f42

f69

f144

f158

f235

f238

f243

temperatures

unique as expected. As a result of solar heating,

temperatures for this attitude exceeded the ranges for any

attitude. The

V34T9312

were

the

other

upper value temperature for this attitude was 263
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deg F and the lower value was 30 deg F. The temperature range was

233 deg F. With the exception of the Top-Sun attitude, the

temperature ranges for all other attitudes were between -143 and

+78 deg F. These ranges decreased to -116 to +56 deg F if the

Tail-Sun orbital rate and the +ZLV YPOP Tail V attitudes were

excluded from consideration.

The coldest attitude flown was the Tail-Sun Orbital Rate

Attitude. The lower temperature value for this attitude was -143

deg F. Other temperature extremes are discussed in subsequent

paragraphs.

The most benign attitudes flown were the +ZLV YPOP Attitudes. The

majority of the temperature data for these attitudes was between

0 and 78 deg F.

It should be noted that the Greenhouse Effect, where solar energy

might be entrapped in the temperature sensor installation as a

result of the wave length differences between the transmitted

heat flux and the emitted heat flux, was not compensated for in

the presented data.

7.6 Temperature Ranges

Figure 7-17 is a plot of temperature data recorded by measurement

V34T9312, the fastest response measurement in the payload bay.

The data used for this plot was obtained from JSC Report 19956.

This data included all attitudes for flights STS-I thru 5. The

time periods covered were from lift-off to entry. Additional data

from JPL file f135 for measurement V34T9318 on STS-3 was added to

this group to cover the cold temperature extremes. The purpose of

this plot is to present a graphical display of the full range of

payload bay temperatures in a single setting.

As indicated by this data,the majority of the data, covering all

shuttle attitudes, ranged between -117 and +81 deg F. For the

Top-Sun attitude, the upper value recorded was 263 deg F by

measurement V34T9312 on STS-3. The low value of temperature in

the figure is -159 deg F which occurred on STS-3, with the Tail-

Sun Orbital Rate Attitude and was recorded by V34T9318.

Circumferential view factor effects, forward bulkhead

blockage,and payload blockage may have resulted in compensating

effects which caused V34T931 (side liner) to be colder than

V34T9312(bottom liner). It is surprising to note that the coldest

reading on any JPL file was from neither of these

measurements.The coldest temperature recorded was for STS-4 by

measurement V34T9325, with a Bottom-Sun attitude. This data in

JPL file f51 shows a temperature of -187 deg F on the forward

bulkhead. This occurs as a single data point and raises a

question as to its validity. (D.Coronado/Rockwell

International/Houston submitted the following explanation on

8/26/87:The low Beta Tail-Sun Orb rate with Top to Space attitude

maintained a limited view of the earth at all times. The Bottom

to Sun SI attitude, however, provided a full view to space during

the night side pass. It is possible that the minimum temperature

registered on the forward bulkhead liner is valid.)

The high value of temperature was 285 deg F, recorded by

measurement V34T9312 on STS-I during a brief attitude excursion.

This data is stored in JPL data file f102. The reason for this
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extreme temperature is not clear and may be due to the Greenhouse

Effect.

The upper and lower temperature values in the payload bay for all

phases of the mission and for all major orbiter attitudes flown

for STS Flights 1 thru 5 are summarized in Table 7-7.

Corresponding figures from Volume XIV are also included for

reference.

TABLE 7-7

Summary of Temperature Ranges

Mission Phase Figure Remarks

Prelaunch

Ascent

Top-Sun

Tail-Sun

Tail-Sun Orb Rate

Bottom-Sun

Nose-Sun

Stbd- Sun

+ZLV YPOP

+ZLV XPOP

PTC

Entry

Postlanding

Recorded Temperatures deg F

Maximum Minimum

JPL

8O

83

Vol XIV

120 (3)

150 (3)

1263 (i)

55 200

55 200

40 20O

54 200

55 200

200 (2)

110 200

65 200

140 200

92 220 (4)

75 220

JPL

65

43

-20

-i00

i-150

I .....

1-90
I .....

-118

I .....

I-120

I .....

I-I00
I .....

1-84
I .....

-80

Vol XIV

40 (3) 6-1

40 6-2

-250 (3) 6-7

-250 6-10

-250 6-10

-250 6-8

1-250 6-9

-250 6-11

6-12-250

t .........

_-250 6-13

-250 6-14

-50 6-15-17

-50 6-18

(I) no greenhouse effect compensation 2) may be low specification

(3) conservative (4) May be high specification
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8.0 FLIGHT DATA - PREDICTION MODEL CORRELATIONS

This section of the report reviews the correlation between the

temperatures predicted by the Thermal Math Models (TMM) and the

temperature measurements obtained from STS-I thru 5 flight data.

A brief description of the TMMs is followed by the results of the

correlation work performed by Rockwell International/Houston. A

summary of the differences between the TMMs and the actual flight

data is followed by a discussion of the baseline changes made to

the TMMs to improve the predictions for future flights.

8.1 The Thermal Math Models

The TMMs used for an integrated thermal analysis of the payloads

and the orbiter for a prescribed thermal environment are well

documented in the following reports:

JSC Report ES3-76-I

JSC Report ES3-77-3

Orbiter Mid-Section Payload Bay Thermal Math Model

Description (Model # SSX001D), June, 1983.

390 Node Atmospheric Orbiter Mid-Section/Payload Bay

Thermal Math Model Description (Model #SSX002D),

September, 1983.

JSC Report 19540A Open Door Simplified Orbiter Thermal Simulator

Description, October, 1985.

JSC Report 19692A Closed Door Simplified Orbiter Thermal Simulator

Description, August, 1985.

The SSX001 Model was developed by NASA and Rockwell

International/Houston and is generally referred to as the 390

node model. It simulates the orbiter midsection/payload bay in an

open door configuration and is intended for the modeling of the

On-Orbit phases and attitudes of the mission. This TMM simulates
the:

Thermal Protection Subsystem (TPS) - External Insulation.

Mid-Fuselage and Aft-Fuselage Structure.

Payload Bay Doors-Radiators and Wings.

Payload Bay Liners-Wire Trays-Bulkheads and Longerons.

The SSX002D Model is similar to the first. It simulates the

orbiter mid-section/payload bay with the payload bay doors

closed. This model is suitable for prelaunch, ascent entry and

the postlanding phases of the mission but does not consider the

effect of the Sun, Planet or Space.

The latter two models, derived from the 390 node model, are

referred to as SOTs and document 3 describes this model as:

"This new tool is not a model, in the usual sense, but rather a

flexible thermal characterization of the orbiter designed to

allow the user to build the model, in any given thermal analyzer

format, and with node size granularity tailored (within given

constraints) to the unique payload configuration. The payload bay
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is divided into a minimum number of thermal zones defined as areas

having uniform thermal characteristics throughout. For orbiter

elements outside the bay, the user has the option of defining the

areas as thermal boundaries with temperatures driven to represent

the effect of the external environment,or modeling the orbiter

elements and calculating temperatures based on the orbital

environments."

By using the SOT models, the point of focus for thermal modeling

is moved from the orbiter payload bay to the payloads themselves.

These models provide a convenient method of prescribing the

boundary conditions for the payload thermal math models.

The correlation performed by Rockwell International/Houston, for

the midsection of the orbiter, and the portion reviewed and

presented in this report for the payload environment definition,

were based on the 390 node TMMs, both the open and closed door

versions. The SOT models were not used.

8.2 Flight Data - TMM Prediction Correlation

The correlation between the temperatures predicted by the 390

node TMMs and the actual measured flight temperatures is mainly

documented in the following two reports:

SEH-ITA-82-277 Preliminary 390 Node Thermal Math Model Correlation

Report, Rockwell International/Houston, Rose/Payne,

13 October, 1983.

SEH-ITA-82-111T 390 Node/OSTA/DFI Integrated Thermal Math Model

STS-2 Comparison, Rockwell International/Houston,

Internal Ltr, 28 April, 1982.

The flight temperature data used for this correlation was for

STS-2,3,and 5. The correlation is presented using reproduced

plots from the above reports and is limited to the payload bay

proper, including the bay liners, the wire trays, and the forward

and aft bulkheads.

8.2.1 Correlation of Prelaunch Data

The correlation of the predicted and flight data for this mission

phase is shown in Figure 8-1. Flight data from measurement

V34T9324 on STS-2 and measurement V34T9327 on STS-5 were compared

with the corresponding TMM data. These measurements were chosen

because they represented the high and low extremes of all the

prelaunch temperature data. The flight temperature data was

taken from JPL files f202k and f205n. The predicted TMM

temperatures were taken to be the gaseous nitrogen purge

temperatures at the purge inlet shortly before lift-off. The

data in Figure 8-1 shows that the temperatures correlate within 3

deg F under a nominal benign external thermal environment.

8.2.2 Correlation of Ascent Data

The correlation of the ascent flight data with the TMM

predictions is shown in Figures 8-2 thru 8-8. The details on the

specifics for these correlations are summarized in Table 8-1.
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TABLE 8-1

Ascent Phase Temperature Correlations

Figure

8-2

8-3

8-4

8-5

8-6

8-7

8-8

Mission Phase

Ascent

Flight

STS-2

STS-3

Msmt # I Msmt Location

-I
V34T9320

V34T9325

V34T9326

V34T9312

Fwd Side Liner
I ................

Fwd Blkhd

Aft Blkhd

BOt Liner

V34T9318 Fwd Side Liner

V34T9324 Fwd Blkhd

V34T9326 Aft Blkhd
! .......

Reference

SEH-ITA-82

-1lIT

SEH-ITA-82

-277

The ascent data for STS-2 was correlated in Figures 8-2 thru 8-4.

The maximum discrepancies were 24 deg F for measurement V34T9320

on the forward liner, i0 deg F for measurement V34T9325 on the

forward bulkhead, and 2.6 deg F for measurement V34T9326 on the

aft bulkhead. It is believed that these correlations were made

before the revision of the prediction model. The ascent data for

STS-3 was correlated in Figures 8-5 thru 8-8 for 4 measurements.

The predicted temperatures from both the baseline model and the

revised 390 node model are shown. The maximum discrepancies

between the flight temperature measurements and those predicted
by the revised 390 node model are listed in Table 8-2.

TABLE 8-2

STS-3 Temperature Correlations

Msmt #

IV34T9312

V34T9318

V34T9324

V34T9326

Location

Fwd Bot Liner

Fwd Side Liner

Fwd Blkhd

Aft Blkhd

Temp Variation

6 deg F

4 deg F

4 deg F

2 deg F

8.2.3 Correlation of Tail-Sun/Top-Space Orbital Rate Data

The correlation of the TMM predicted temperatures with flight

temperature measurements for the Tail-Sun/Top-Space Orb Rate

attitude are shown in Figures 8-9 thru 8-13. The specifics are
given in Table 8-3.
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TABLE 8-3

Tail-Sun/Top-Space Orbital Rate TemPerature Correlations

Figure

8-9

8-10

8-11

8-12

8-13

Mission Phase iFlight #

On-Orbit STS-3

Msmt #

V34T9312

V34T9317

V34T9318

!V34T9318

V34T9325

Location i Reference

i

Bot Liner iSEH-ITA 82-277

-t
Wire Tray f

-t
Liner

i ......

Liner SEH-ITA 82-111

Blkhd SEH-ITA 82-277

For the data presented in Figures 8-9 thru 8-13, the maximum

temperature discrepancies between the temperatures predicted by

the 390 node model and the actual recorded flight temperatures
are summarized in Table 8-4.

TABLE 8-4

STS-3 Temperature Correlations

Msmt # Location Temp Variation

V34T9312 Fwd Bot Liner 10 deg F

V34T9317 Fwd Port Liner 16 deg F

V34T9318 * Fwd Stbd Liner 17 deg F

V34T9318 ** II deg F

V34T9325 Fwd Blkd 12 deg F

• Met 12-18 hrs. ** Met 28-36 hrs

8.2.4 Correlation of Nose-Sun Data

The correlation of 390 Node TMM model predicted temperatures with

the flight measurements is presented in Figures 8-14 thru 8-16.

Table 8-5 summarizes the information for the STS-3 Nose-Sun
attitude.

TABLE 8-5

STS-3 Nose-Sun Phase Temperature Correlations

Figure

8-14

8-15

8-16

Mission Phase

On-Orbit

Msmt #

V34T9312

V34T9317

V34T9318

Location

Fwd Bot Lin

Wire Tray

Fwd Prt Lin

Reference

SEH-ITA 82-277

Temp Variation

9 deg F

ii deg F

27 deg F
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8.2.5 Correlation of Top-Sun Data

The correlation of the Top-Sun temperatures for STS-3 was

performed by Rockwell International/Houston. Table 8-6 provides

the details on the data used for Figures 8-17 and 8-18. It is

believed that the flight data used for these figures were

obtained from TMS tapes, which accounts for the sparsity of the

data. This makes the correlation task difficult. The data in the

table represents the best estimate of the correlation.

TABLE 8-6

STS-3 Top-Sun Phase Temperature Correlations

Figure

8-17

8-18

8-19

8-20

Mission Phase

On-Orbit

Msmt # ILocation

I

V34T9318 IFwd Prt Lin

i

V34T9325 lFwd Stb Bld

-I
unknown ILiner

I

V34T9317 IWire Tray

-I

Reference

SEH-ITA 82-277

SEH-ITA 82-111

Temp Variation

36 deg F

17 deg F

13 deg F

16 deg F

8.2.6 Correlation of Entry Data

The specifics for this phase are presented in Table 8-7 and the plotted data is

presented in Figures 8-21 thru 8-26. The variations are 16,25,11,17,11, and I0

deg F, respectively.

TABLE 8-7

Entry Phase Temperature Correlations

Figure

8-21

8-22

8-23

8-24

8-25

8-26

Mission Phase

Entry

Flight #

STS-2

STS-3

Msmt #

V34T9310

IV34T9312

V34T9312

V34T9318

V34T9325

V34T9327

Location

Liner

Blkhd

Reference

SEH-ITA 82-111

SEH-ITA 82-277

8.2.7 Correlation of Postlanding Data

Figure 8-27 presents the correlation between the flight data and

the predicted temperatures via the 390 node model.The maximum

variation is 2.5 deg F.

8.3 THERMAL MATH MODEL REVISIONS

Prior to attempting to correlate the prediction temperatures of

the 390 node thermal math model and the actual flight temperature

data for STS-3, Rockwell International/Houston made the following

baseline changes to the TMM:
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Most payload bay surface temperatures were initialized with

flight data,the remainder were initialized at 70 deg F which was

very close to the average environmental temperature.

STS-3 flight data was used to drive the Orbiter's structure

during the ascent phase (0-.25 hours).

Heating rates from a ZLV Attitude were applied to the external

TPS from .25 to 2.0 hours.

Fuel cell heat rejection logic was included.

These changes were deemed necessary even if the TMM provided a

close simulation of the Orbiter midsection and the thermal

environment. The computer run with the above described changes is

generally referred to as the baseline run. Additional changes to

the TMM were recommended by Rockwell International /Houston after

studying the results of the correlations presented in the

previous sections. These changes are relevant to the payload bay

thermal environment. The changes recommended by RI/Houston and

the basis for the changes are summarized in Table 8-8. As a

consequence of these changes, the authors anticipate the effects
indicated in the table.

TABLE 8-8

Thermal Math Model Revisions

Change Basis for Change Anticipated Effect

Increase masses of MLI and

TGI5000 insulation by a
factor of 1.5-2.0

Increase MLI and TG15000

conductivity values.

Improved Mass data from

RI/Downey Weights Group

Estimated slower decay

rate in pressure in MLI
and TG15000 insulation

Include boundary effects ofiTo complete thermal

fwd lower bay equipment Jmodel

i

Revise entry vent air inletITo improve temperature

temperature curve and accuracy and computation

ascent air temp equations

Revise solar absorptance Better values now

and IR emittance values available

of the liner

Improved correlation in

transient temperatures

Improved temperature

correlation durinq

expansion cooling in

ascent & on-orbit phase

Improved correlation

in postlanding phase

Improved correlation of

entry and ascent phases

Improved Top-Sun and

Tail-Sun correlations

In most of the figures in this section, the temperature

predictions made from this baseline run were plotted along with

the TMM prediction after additional changes were made to the

model as well as the actual flight temperature measurements
themselves.

118



8.4 THERMAL MATH MODEL VERIFICATION STATUS

The differences between the temperatures predicted by the 390

node TMM and the flight temperature measurements,taken from

Figures 8-1 thru 8-27, are summarized in Table 8-9. The 5

baseline cases are excluded from the summarization discussion.

TABLE 8-9

Thermal Math Model ~ Flight Measurement Comparisons

Attitude Flight Msmt # W Location Temp Diff Remarks

-- .......................... I .......... I i

Figure I Phase

I ........ I

8-1 IPrelnch ......

I

I

8-2 IAscent

8-3

8-4

8-5

........ i

8-6

8-7

8-8

8-9

I

8-10 f

........ I

8-11

Launch

IOnOrbit ITail-Sun

8-12

8-13

8-14

........ I

8-15 I

I

8-16 I

........ I

8-17 JOnOrbit

8-18

8-19

8-20

J ........

8-21 Entry

8-22

8-23

8-24

8-25

8-26

8-27 Postldg

IOnOrbit INose-Sun

Top-Sun

STS-2

STS-2 rV34T9324

-5 27

V43T9320

V34T9325

IV34T9326
! ........

STS-3 JV34T9312

'V34T9312

Bulkheads +- 3 deg

-- ......... I .......... i .......

Liner -24 deg Baseline

Fwd Blkhd -I0 deg

Aft Blkhd -3 deg

.......... I .......... I ........

IBot Liner -6 deg

STS-3

V34T9317

IV34T9318

V34T9318 Liner 0 deg 4 warmupl

V34Y9324 Fwd Blkhd -4 deg

.................... I ........

V34T9326 Aft Blkhd -2 deg

.......... ! ........

Bot Liner +I0 deg

Wire Tray -16 deg

.......... I ........

Liner +17 deg transnt

.......... I ........

-ll deg
.......... i .......... I ........

Blkhd -12 deg

.......... I .......... I ........

V34T9325

IV34T9312

V34T9317

V34T9318

V34T9318

V34T9325

unknown

STS-3

STS-3

FLiner

Wire Tray

Liner

-9 deg

-11 deg

-27 deg

.......... I ........

Liner +36 deg Peaks

.......... I ..........

Blkhd -17 deg

.......... I ..........

Liner +13 deg

STS-2

STS-3

IV34T9317

V34T9310

V34T9312

V34T9318

PWire Tray
i ..........

Liner

.......... I ........

-16 deg IValley

+16 deg Baseline

+25 deg

.......... ! ........

+Ii deg

+17 deg

......... I .......... I .......... I ........

IV34T9325 JBlkhd +ii deg

I I ...........

IV34T9327 I +10 deg

........ I I ..................,

STS-I IV34T98312JLiner -3 deg
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It is evident that the TMM predicted colder low temperatures than

the flight measurements for the Ascent Phase with a range of 0-6

deg F. It predicted warmer temperatures than the actual flight

measurements in the Entry Phase of the mission. The variations in

this case having a range of 10-17 deg F. For the On-Orbit Phase

of the mission, it appears that the TMM predicted colder

temperatures for the Tail-Sun and Nose-Sun attitudes by

approximately 10-27 deg F. In general, the TMM overpredicted on

the higher temperatures and underpredicted on the lower

temperatures for the Top-Sun cyclic temperature variations. The

range of temperature variations being between 13-36 deg F. In

view of the fact that the correlation work described in this

section is preliminary in nature and the recommended changes have

not been permanently incorporated in the 390 node model, the

following recommendations are offered for consideration:

The verification studies of the TMMs be regarded as partially

verified.

All the studies proposed by Rockwell International/Houston as

listed in Table 8-10 below be implemented and all the proposed

modifications to the TMMs be incorporated, if not already done so.

The emphasis of the correlation effort should be based on the

basic physics of the phenomena rather than trying to get precise

agreement between the predicted and actual flight temperatures

for all phases of the mission. It is noted that the size of a

typical node ,such as node 531 for the forward starboard side

liner is 30 square feet.

TABLE 8-10

THERMAL MATH MODEL PROPOSED STUDIES (i)

* Study on Entry Structural Drivers

* Study on Bulkhead Structures as Boundary Nodes

* Evaluation of Optical Properties of Payload Bay Liner

* Correlation Of TMM Predictions with STS-4 and STS-5 Flight Data

* Establish Improved Correlations for Lower Bay Equipment

* Study the Greenhouse Effect on the RTDs

* Finalize a Correlation Report

Note (I) :A majority of these studies were completed prior to the release

of this summary report.
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9.0 CONCLUSIONS AND RECOMMENDATIONS

In the conduction of this task, JPL has collected and organized

the available temperature data relating to the Shuttle Payload

Bay thermal environment. The methodology used for the data

reduction, analysis, and documentation has proven adequate for

the task.

Due to time and resource limitations, flight temperature data for

the payload bay longerons, trunnions and bridge fittings are not

covered in this report. Evaluation of this data along with an

evaluation of the Beta angle effect on flight temperatures could

prove to be an important adjunct to this study. Furthermore, the

review of the Thermal Math Models conducted herein was a cursory

one because of the limited resources and essentially represents a

critique of Rockwell's correlation effort. A more complete review

would entail an independent evaluation of the thermal nodal

network, the calculation of the thermal conductances and the

variations between actual flight temperatures and those predicted

by the model.

With respect to the nature and availability of the temperature

data relating to the Shuttle payload bay, it would appear that

for multi-flown flight attitudes sufficient data exists to

predict the thermal environment. However, this is not necessarily

true of the less flown flight attitudes where a sparsity of data

exists. The least understood aspect of the payload bay thermal

environment may well be the mutual influence between the payload

bay and the payloads and how this effects the temperatures. This

would require an integrated thermal analysis prediction model and

verification by flight data.

The results obtained may be utilized to effect a start in

establishing a Thermal Environment Data Base for Shuttle

Payloads. The completion of this task has resulted in:

An improved definitive Shuttle Payload Bay Thermal Environment.

The initiation of a user oriented STS Payload Bay Temperature

Data Base.

Making available to a community of users, via this

limited numerical and graphical data base that

thermal environment of the shuttle payload bay.

report, a

defines the

A review of the Thermal Math Models in use for predicting flight

temperatures.

In general,the flight data examined in this task would indicate

that the thermal environment of the Orbiter Payload Bay is, as

frequently described in workshops, technical paper presentations,

etc., a "benign" environment for most payloads. The reduction,

evaluation, presentation and compilation of the data in this

report provide a rational basis for making that judgement.

Based on the findings obtained during the conduct of this task,

the following recommendations are advanced:
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In performing tasks of this nature, provide access to the raw and

primary data tapes to the project monitor in addition to any

tabulation of data points and plots. This will provide a measure

of flexibility in the utilization of the data to suit the project
needs.

Extend the thermal environmental definition effort to include the

conduction environment. This would involve the organization,

evaluation, and presentation of the flight temperature data

related to the longerons, bridge fittings, and trunnions which

serve as heat conduction paths to and from the payloads.

Perform an in-depth analysis of the"Greenhouse Effect" and

correlate the results with flight data.

Consider a comprehensive update of the temperature and thermal

properties data presented in JSC Report 07700,Voi XIV - "Space

Shuttle System Payload Accommodations" with that presented in ICD

2-19001 - "Shuttle Orbiter/Payload Standard Interfaces" to

eliminate conservatism.

Conduct a study of the payload bay/payload interaction effects on

the temperature using available flight data. In this regard, it

is recommended that future flight data include payload

temperature data as well as payload bay data.

Evaluate the accuracy of the flight instrumentation system and
its related data.

Improve the overall documentation and distribution of flight

temperature data and its related reduction and interpretation.
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Table &-2. JPL Shuttle Thermal Envirommnt Computer File List

dgt. c
¢0

¢00

¢1

¢10

¢102

¢11

¢116

¢12

¢128

¢13

¢130

¢135

¢136

¢137

¢138

¢139

¢14

¢140

¢141

¢144

_15

¢158

_16

_19

f2

¢20

¢202k

¢205n

¢210

¢211

¢212

¢212a

f213

¢214

¢215

¢216
¢217

¢218

¢219

¢22

¢220
¢221

¢23

¢230

f231
_232

¢233

¢234

¢235

¢235a

_23&

¢237

¢238

¢239

_24 ¢62 g210. g g37. g

¢240 ¢63 g211. g g38. g

¢241 _64 g212. g g39. g

_242 _&5 g213. g g42. g

¢243 £66 g214. g g43. g

_243a _67 g215. g g44. g

_25 ¢68 g216. g g45. g
¢26 £69 g217. g g47. g

¢260 £7 g218. g g48. g

£261 _70 g219. g gSO. g

£262 £71 g22. g g51. g

_262a £72 g220. g g52. g

£263 _73 g221. g g53. g

_264 _74 g23. g g54. g

£265 £75 g230. g g55. g

£266 £76 g231. g g56. g

£267 £77 g232. g g57. g

£268 £78 g233. g g58. g

¢269 £79 g234. g g59. g

¢27 £8 g235, g g6. g

f270 £80 g236. g g60. g
_28 _9 g237. g g61. g

¢280 £data g238, g g62. g

_280a £ilelistg239. g g63. g

£281 £tbl.£ g24. g g64. g

£29 £tmpl g240. g g65. g

_290 _tmp2 g241. g g66. g

_291 gl. g g242. g g67. g

_3 glO. g g243. g g68. g

_32 g102. g g243a, g g69. g

£33 g11. g g25. g g7. g

f34 g116. g g26. g g70. g

_35 g12. g g260. g g71. g

¢36 g128. g g261. g g72. g

¢37 g13. g g262. g g73. g

_38 g130. g g263. g g74. g

£39 g130a, g g264. g g75. g

£42 g130b, g g265. g g76. g

_43 g135. g g266. g g77. g

_44 g136. g g267. g g78. g

_45 g137, g g268, g g79, g

_47 g138. g g269. g g8. g

_48 g139. g g27. g g80. g

£50 g14. g g270, g gg. g

_51 g140. g g28. g g9OO. g

£52 g141. g g280, g ggOOa, g

_53 g144. g g281. g g9Ol. g

_54 g15. g g29. g g902. g

£55 g158. g g290. g g902a, g

£56 g16. g g291. g g903. g

_57 g19. g g3, g ggO4. g

£58 g2. g g32. g g905. g

£59 g20. g g33. g g906. g

£6 g202k, g g34. g g907. g
£60 g205n, g g35. g g908. g

f61 g21. g g36. g g909. g

g910. g

g911, g

g912. g

g913 g

g914 g

g915 g

g916 g

g917 g

g918 g

g919 g

g920 g

g925 g

g926 g

g930 g

g930a, g

g931. g

g931a, g

g932. g

g932a, g

g933. g

g933a, g

g934. g

g935. g

g935a, g

g936. g

g937. g

g938. g

g938a, g

g939. g

g939a, g

g940. g

g940a, g

glbl. g

glbl2, g

junk

lbl.£

1st

lst._

p14.£ p270.¢

p140. _ p28. ¢

p141, _ p280. £

p144. _ p281. _
p15.£ p29._

p158.£ p290.£

p16. ¢ p291. f

p19.¢ p3.£

p2.£ p32.£

p20.¢ p33.¢

p202k.£ p34.£

p205n.£ p35. £

p21.£ p36.£

p210. £ p37. ¢

p211. £ p38. £

p212._ p39. ¢

p213.£ p42.¢

p214. £ p43. ¢

p215. £ p44. £

p216.£ p45. _
p217. £ p47. _

p218. _ p48. £

p219.£ p50. _

p22.¢ p51.£

p220.£ p52.£

p221. £ p53. ¢

p23.£ p54,£

p230. _ p55. £

p231.£ p56.£

p232. _ p57. _
p233. £ p58. £

p234. £ p59. ¢

p235.£ p6.£

p236. £ p60. ¢

p237. f p61.£

p238.£ p62.¢

p239. £ p63.£

p24._ p64.£
p65.£

p241. ¢ p66. ¢

p242.£ p67. £

p243. £ p68. _

p243a. £ p69. _

p25,£ p7.£

p26._ p70.£

p260. _ p71. ¢

p261.£ p72. £
p262. £ p73. _

p263.£ p74. _

p264. ¢ p75. £

p265. £ p76._

p266. £ p77. £

p267. £ p78. ¢

p268. £ p79.£

p269.£ p8.£

p27.£ p80._

make_ilep240.£
order._

pl.£

p10.£

p102._

p11.£

p116,_

p12,_

p128.£

p13._
p130._

p130a.¢

p130b.£

p135.£

p136.¢

p137.£

p138._

p139.£

p9.£

p900.¢

pgOOa.£
p901._

p902.£

pgO2a._

p903,¢

p904.£

p905.£

p906._

p907._

p908._

p909.£

p910l¢

p911._

p912.£

p913._

p914._

p915._

p916.¢

p917._

p918._

p919.¢

p920,_

p925._

p926.¢

p930.£

p930a._

p931.¢

p931a,¢

p932.£

p932a._

p933.£

p933a.£

p934. f

p935.£

p935a.¢

p936._

p937._

p938.¢

p938a.¢

p939._

pq39a.¢

p940.¢

renum.£

roc.¢

rt.¢

sen._

text,¢

t_t. £

trtp.

A-5



t'l A

£U.
W_ i 00oo oooooooooooooooooooooooo 00o000

000oo0o0oo0o0oooooo0ooo000ooo00000

dddOddodoodoooooooodoodddddddddddo

£m
M-r

0000000000000000000000000000000000
0000000000000000000000000000000000

dodddOoodooododdoodoooodooddOdOddd

0

n;

fl
x

£
w

Z

J
o.

01

b.

0

c5

I.--

oI

I
m

m

II
,_ o

Z

fill

"I'4

U.

0
Z

_ A

ilJ A

£11:

0
Z

£1,
Ulv
I-

hi A

£a:
,..,-i-

° IZ

£11.
W'-"
I-

i.-

o IZ

I 0000000000000000000000000000000000
0000000000000000000000000000000000

dooooododdOdOddodooooooooododddddd

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ddOOddOddoOdOOOdOOdodddddodooddd66

____h_hO__O000000000000
_____0__0000000000000

I ___ I I ___
I I I I I i I I I I I I l I I I

__ _oo _ _ _ _ _ _ c_ o_ _o oooooo o o oo0o
__ __ __ __oo00000000o00

0

c

c-

>

o
4_"

(..
o

"o

(-

(2

m

"0

C

m

• °PI

____O__O__h_O__O_

0000000000000000000000000000000_

II

E'O

o

I: l:
*0,11

l-

PI .

fl

E_

II

_ o



C3

CT_
l--

Cr_

Cr)
I

03
!---
03

C_

CO

n

I.--

c_

j 'aun_Duadwa±

Figure A-I

A-7



O. A

L_'-- I O000000000000(DO0000000000000000000
0000000000000 : 00000000000000000000

0000000000000000000000000000000000

L_ _"

p-._.
i 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

Cd

T
x

0.
E
W

n.-
W
>
0
u

UJ
n--

_D
.J
CL

,P4

{5
O"
I--

>

I

I--
1.0

14-

II
<_ o

Z

GJ

0
Z

I'1 A

Ld,,_

hi A

_T
I--_

1:3
Z

I'l o-_

W'LL
ILl'-"

W _-
_-rr
_T

O
Z

rl A

LLIv
p-

L_J A

7_n"
,-,'1"
p-v

O
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J O__Cd______O000000000
O_Cd_O_____O00000000000

I I I I I I I t I I I I I I I I I I I I I I I I

_ _ _ _ _ _ _ rd 00 _ _ _ _ _ _ 00 _ _ _Cd _ 000000 O0 O0
00________0000000000

Ooo000oo___-cdrJr_cd_c_c_c_Ooooooodo0

I I I i i I 11 I l i t I I I 1 t I I I t I I I I I I I I I I I I I

o

._

>

o
u

o

"0

L_

O_
O0 =

,_'_

i

-P4

@

,,0_.

H

A-8



LI"}

al

I

J 'eJn_sJedme±

Figure A-2

IA-9



0.. A

_-U.
ILl'--

000000000_00000000000000000000000
00000000 C,,L J 0000000000000000 O0 O0000

O0000000000000000000000000OO000000

_J A 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
r,.
-0
II
x

11.
X[
UJ

I--
o_

n-

Q2

o_
_J
11.

U)
D
U_

_n
O"

_n
>

CO

(n

fn

fl

Z

U.

0
Z

rU.

0
Z

Q A
_-b.

0
Z

_-b.

_T

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000000000000000000OO000000000

t I I I _ I I I I I I _ I I I I _ I I
III III I

_0_0__ __0_ I _D I D_O0__
I I I _ I _ I I I I I I I I _ I I I I I I _ I

I I III III

A-IO

C
o

U

C

>
C
o

o

c
•

U.
U*

I',, ._,
c

• .1,,4

_D_ o

0
C ':"

.,.4

-2.

_G

T
II

iii

_Z



Figure A-3

A-II



_'b_
LLI_" I 0000000000000000000000000000000000

0000000000000000000000000000000000

O0oodoooooooooooooooooooooooodd600

W A

_v
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000066060000000

0

II
x

c4.

II
o
Z

.,-I

U.

B.

bJ

0::
bJ

0

W
n,-

3

.J
n

O-
h-

:>

01
I
O_

cn

o
Z

['I A

_v
h-

W A

_--n_

i-v

[D
Z

0_--
s-U.

W_

0
Z

W _,
I--

A

l--v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

O000oooooooo0oo0ooo00000oodoooodoo

I 0000000000000000000000000000000000
0000000000000000000000000000000000

o000o0ooo000ooooooo0oooo0000000000

I _ _ _ _ _ _ _ _ _ _ _ _:'00 _ _ _ _ _ _ 0000000 O000000
_______00000000000000

_O_O____C______O

I i I I I I I I _ I _ I i i i I I I I i ; i i _ I I I I I I I I I I

__0___0__00____
___--__0__0__0__0_

00000000000000000000000000000000_

A-12

o

>

o
_J

f-
o

m

f-

u2

r_ ,_
I

,- r0

o
r- e-

.0
,0

-r
II

_v
QI

_ o



j "eJn_Jed_e±

Figure A-6

A-!3



LU-_ i oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo
0000000000000000000000000000000006

A

_v

O000000000000OO0000000000000000000
0000000000000000000000000000000000

0000000000000000000000000060000000

0

CO
II
x

UJ

U_
-J

Z
I-,4

_J

_J
Q.

cO
Z)
U.

CD

O"

Cn

Cn
I
U_
p-
5O

,'--4"-
&i-

ll

_: o
Z

.f-q

LL

0
Z

rL A

I_'LL

I--

Lll A

_-rr

0
Z

Q A
ZU.
W--
F-

W'-

0
Z

A

L_v
F-

L_ _'_

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

00000000600000o0000000000000600060

I 0000000000000000000000000000000000
0000000000000000000000000000000000

OOdoooooooooooooooooooooooooddo000

_ _ 0 _ I _ I _ _ _ C_ C_ _ _ 0 _ _ 0 _ _ I I _ _ _ _ _ 0 _ 00
I I _ I i I I I __ i i I I I __

II IIII IIII

0000000000000000000000000000000000

A-14

c
o

C

>

o
u

o

-o

c

i-

"0

c
.

b.

0"_
C

_. o

E_

o
C c

I-

.0

"r
II

_ -

_ 4o



b--

_0
O

_D

O

v

F-

Q

| ,.-i
I I

Figure A-7

A-15



I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

_--n_

i-v
i oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

00o0000ooo0000o000o000000000000000

0
r,-
.0
It

x

G..

I--

Z

_1

...I
o..

O_
D
I.L

0"

t

I-.

II

Z

i,-I

b.

0
Z

r_ A

IEU.

F-

lEn"
_T
I-.v

0
Z

ILlv

W-"
_-n_
_T
I.-._

C)
Z

r"J A

•_. h
ILl'--
I--

[11 A

,-,-r
I,- "-"

Z

___00000000000000000000000000
___00000000000000000000000000

__m_00000600000000000000660006

llllllIl

j mmm_mm_oooooooooooooooooooooooooo
__mm_oooooooooooooooooooooooooo
__rj_rjOooooooooOoooodooooodd6006

_O_O___CdO00_ ___0_0__

i I _ I I I I I I _ t I I I ! I I I 1 ! ! I I I I I I I I I I I I

ooo ooooooooooooooooooooooooooo°°°

A-16

o

@
u
r-

>

O
&J

o

Q_

Q;

Q;

•
U.

O C

_o

I

o
r- e-

Ig ®

O"
.0

II

_ o
_Z



D'.-
rJ:D

×i

Z
I---.,,I

,.__.!

133
,..,_1
13._

U3
.T_..3
L.I_

CZ3

<
0")

O3
03
i---

O'3
>

O'3
I

O'3
I.---
03

(:3

]

i

i

Q

9 'eJn_DJed_eZ

i tl"l"l

m

Figure A-8

A-17



n A

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000060006000000

_-r,-
_-r
I-v

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O
I"-
,,0
II

x

n
E
LIJ
I.-

In
J

Z
I,-t

/

J
n

D
h

I--I

0
ell
In
O"
I--

In
:>

in
I

in
I-
In

0-0"
"4-

II
_: o

Z

w-I

*l..g

h

[D
Z

n A

I:h

h"

L_ A

1:3
Z

UJ-_

W_

0
Z

W A

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

_000_ ___O00___C_O00
I _ I I I I I I I I _ I I I I I I _

III Iii III

I _ O _ _ _ _ _ _ _ _ _ O _ _ _ _ _ _ _ _ _ g_gd _ _ _ _ O _ _ _ O O _
_____00__00__0__

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

A-18

c
o

c

>
c
o
u

o

@

c

,®

0-_

I @
iI .io

o
e- e-

r _
{,.
@

2_

0
.0

0

-r
II
=0
__.-,

_-Z



¢D i

X

+

It,q_

"- .+i

I----4

_.__I

__]

L.L

I----4

O',,,J
CO
C_
I,--

CO
>

Cr)
I

CO
I--

i +, + ...... - + -

+

t

+
I

"]" .

"_P+ -. __++_

{

.- ?

! ,,.+-.....+_

I

++-_ "+-'_

_........ .._

'_i

,,,.p

E
°_"4

(11
(0

!

.12
V

],.., r--
, °f,_

b---

I

i<:_"
J_

Q Q

J '_un%Duvd_!

Figure A-9

A-19



_-b.

P
I 0000000000000000000000000000000000

0000000000000000000000000000000000

O0000000oooooooooooo000oo000do0000

Ill _-.

_T

0000000000000000000000000000000000
0000000000000000000000000000000000

O00do00000000oo0oo0oo0000000000000

0
Z

ELL

I
II

>-

'"-t_. En"
E _"r"
W P--,"
p.

_1

m o IZ Z

I
El

W'-"

P1 Z
>

{-,-j
1

U3
I.--

Q...-,.

I--

.--.m.

o,_ i.-v
•-_ '.I-

ll

Z

° I• Z

I.L

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000006060600

_0_____0__0__0_0_

I I I I I I I I I I I I I I I I I I I I I I I

________00___0

0000000000000000000000000000000000

A-20

C
o

81
U

.el

8_
>
c
o

&.
o

c

@

"0

c
. @

LL
m

C9 C

_'_
CO _.
I

@
I! 4._

o
_ c

-r,I

E •

,i'=

-0
Cd

T

_-0

@
x .io
@ 0

EZ



1:::3
-'r-
133

rm

L.I...

O3

L.I_

C:3

<

CxJ
O3
O3
I--'-

O3
>

or%
I

GO
I..--
03

i

,liP-,--.--.-...._.._

|

J

_----------,,k

L__I 
r

t
I

4- 1 _ u

_11.._,- 'J_

W_

"eJn%DJed_el

C3

!

,_|
' °11,-4

I--

' O

I=°LC_ (11
4a
(.4_
O

f,.,
c"

V

-i,,,4

I--

C_

C3
1:3

I

Figure A- 10

A-21



_-U.
LLI_ I 0000000000000000000000000000000000

0000000000000000000000000000000000

O0000000000000000000000000000OO000

ErY

I-- ---

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

1"9
II

>-

n
X:
hi
I--

In
Z
1--1

T
ID

I:D

I.I.

U]
:D
h

i--I

'4:

IN

0"
I--

In
:>

GJ
t

in
i-
[.n

.,-I

..i,-I .i,-I

'4-

II
o

Z

.Pi

O
Z

I"1 A

Eh
ILl'-"
I--

tlL A

Ell:
_T
I--v

O
Z

n .---
ELL
Ldv
I.-

1:3
Z

JELl.
UJ'-"
I--

IIJ A

I--v

0
Z

I v__d_O000000000000000000000000
__0_0000000000000000000000000

___0000000000000000000000000
__00_

IIII_II
II

I 0_0__0000000000000000000000000
___0000000000000000000000000

_ Cd Cd _ _ Cd _ _ _d 0000000000000000000000000

! II

I _ 0 0 _ _ _ _ _ rd C_ 0 _ _ _ 0 _ _-0 _ 0 _ _ _ 0 _ _ _ _ _ _ _ 0 _ _
____0--___00___000_

OOOO00OO000OOOOOOOOOOOO000OO00000O

A-22

o

u
f-

ro
>
C
o

o

Im

c

&.

•
b.

_r)+,
P- c

0 o
•-I Q.

I
U

o
c '-
o_-'I

E

m

,7,.

.O
r_
_G

T

_ 4o
_ O



8

Figure A-f1

A-23



ILl--, I 0000000000000000000000000000000000
0000000000000000000000"00000000 O0 O0

0000000000000000000000000000000000

Ill A

T-n_
,-4"1" l 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000600006

0

I
U
>.

T"
bJ

_n
z

"1-
r,_

b.
<

CO
D
b.

<
-0
C_
("I
O"

>

Cn
8
(n

In

cd

,,-4,.i-
ll

,_ o
Z

r,q

,L

0
Z

I'I A

_-LL

I--

I----"

0
Z

LLIQ
I--

0
Z

_v

_-n-

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000o00000000o00000000000000000

I __0__--_0___00000000000
C_ _ _ _ _ W 0 _ _ _ _ _ _) _ _ _ _ O000 O000000

I I I I I I I I I I I I I I I I I I I I I I I

0 _ _ _ _ _ _ _ 00 _ _ _ _ _ _ Cd-- _ _ Cu C_ 0 O00000000 O0
_ C_ C_ _ _ _ _ _ _ gd _ _ _, _ _ _ _ _ _ _ 0 O00000000 O0

O0000000 _ _ _ _ _ _ _ C_CdCdC_ O0000000000

1 1 I I I t I I i I i I I [ I I I I i 1 I t 1 I I I I I I I I I I

oooooooooooooooooooooooooooooooooo

A-24

C
o

c

c

>
c
o

o

c

c
.

in

c
°_

No

I

H _

o

GI
.0

II

6v

_-Z



CD
_3
I

rr_

<

L_

<
_D

CO
O3

CO
>

CO
I

CO

LO
CD CD

I

CD

!

(J) aun_Duad_al

CD
OD
!

,-e

I--

I°
C_ r'_

D.
r-

Ioo 0

4,--I

_JD
0

O

I

Figure A-12

A-25



Wv
0000000000000000000000000000000000
oooooooooooooooooooooooooooooooooo

0o0o000oooooo0oo00oo0oo00000000o0o

L_ A

_"n-

I-----
I 0000000000000000000000000000000000

oooooooooooooooooooooooooooooooooo

o0oo000o00o0oo00ooo00ooo000000000o

0
Z

O
Lib
II
>

D.
E
LU

U3
Z

Y J,-,

II

Z

.i-I

ii

b.
<

U_

h

I--i

E

(t

0"

c3
>

CO
t

5']

in

laJ ,-,
t-

L_J A

Err
,-_-r

2

ELL
tJJ_

{,jJ

EE

p-v

Z

A

p-

C_ A

_.,.,

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

o00000o000000ooo0000o00000o6ooo00o

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ooooooooooooooooooooooo00000000000

I _ _ _) _ _ _ _ _ "g _" [_ 0 _ _ _ _ __ 00000000 O000 O00
" _ _ 00 _ _ _ _ _) Cd _ _ _ O" _ _ _ _ 00000000 O000000

I I I I I I I I I I I I I I I I I I I

_D _"(D_ 6gO" f"'_ _ 0 _D _ _ 0"-0 C] O" O" 00000 O000000000
0 _ _" _ I" 0" 0 C'J_ m''O _'-O'"_ C_ _',0 I'-O" 00000 O000000000

________0____

l I l I I i i i i _ I l i I i I ! I I ; I i I I i l I I I I I i I

I _. Dj O, t_ 0 r,,i_ _ _ O, _. _. 0 _..r_ 0, ,0 _ O, O. _D _. _ _ _ _ _ _ _ _ _ _ 0

oooooooooooooooooooooooooooooooooo

A-26

r"
o

u

>
E
O
u

o

®

b.
m

Oo
0" =
I

II -_
,-,:0

o
C C

T
II

Ev

TZ



_J

>

I I

f

t

J

____- - -T -_ _ ........................

I I I I

!=

......-tm +i.+

E
°P'I

I,--

¢9

e_

.ZZ
; V

,r-I

I--

I

._.iQ

I

Figure A- 13

A-27



W---
O.O O O O O O O O O O O O O O O O O OO O O O O O O O O O O O O OO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

LL_

£."
_T
l--v

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O
Z

I'I A

£U.
Wv

O
u%

•..4 LI/-'-
II ">"

x ,-,T
I-- "--

I--

° IZ Z

_1

ffJ
_1

m I-

,--4
0 F-

{-,')
O"
I'-

_ Z

I
m

Ul

_v
F-

_ne
_ _T

II
o
Z

° I• Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OO_OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

_0000000000000000000000000000000
II1

_0000000000000000000000000000000
_0000000000000000000000000000000

_0000000000000000000000000000000

_____ I I I I I _____ I
I I I I I I I I I I I I I I I I I i I I I I I I I I I I

A-28

C
o

u

>
c
o
%J

o
,4-

-o

[-

C

"o
c

•
b.

C

C_ o

I

E_

o

.0

"r
|1

£Z



CD

II
X

LLJ a

Z

__J

GO

El3
--J

C%1

I

i_ _

r_J E
ot,,,,I

I---

C3

b_ _j

(%1c_-
C3

L.

--' E

I--

I.O

,...:
_J

br)
i

Figure A- 14

A-29



b.lv
p-

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOC, OOOOOOOOOOOOOOOOOOO

00000000oo000000000000000000000000

hi A

E_
,-4-r
I--v

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O000000000000OOO000000000000000000

O
Z

nl

ii
x

E

n-"
L_
>
0
u

>-

r_

L_

J
11.

fO
0"

q-
CO

fO
I

U}
F--
01

_r_

• -w "4--

II
<£ 0

Z

*_,=_

I.L

EU.
b.I ,--

Ill A

EE
_'r
I.-v

O
Z

EL A

_'LL
I.U ---
F--

Iii A

EE

Z

1"1 A

_"U.
_v
F-

W

M':"
I--"

rn
Z

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O0000dO00oo000oo00oo000oooooooo0oo

0000000000000000000000000000000000
0000000000000000000000000000000000

000000o0o0000000000000000000000000

j ____00000000000000000000000
_0___00000000000000000000000

___e_ooooooooooooodooooodooo

I I I I I 1 I I I i I

__OO__OOOOOOOOOOOOOOOOOOOOOOO
____00000000000000000000000

mmmmmmmmmmmO00000ooooooo0oo00oo000

A-30

c
o

°_

>
c
o

o

c

c
•

i,

r1=
I

h,-._
o

e- e"
.a,-I

Ol

"r.
II

QI



O4

--t

J

!

Lr_

I

OJ

mm

L

_b")

I

.,-4

Figure A-15

A-31



n A

_-U.
LU-_ I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0o00d0000000o0000ooooooo00o000d000

F-v
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O
Z

0
f,,.
,,,0
II

x

n
X:
l.IJ
I,--

I--
n.,l

n,,'
I..-

_1
n

,4]
.,0 .-,
.,-e N-

Il
o

Z

LL

D
U.

C_

Cd

_n
8-

_n
>

I
u_

_0

_-U.
W---

O
Z

n
_-U.

A

O
Z

fl A

A

_-,.,

O
Z

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

I 0000000000000000000000000000000000
O00000000OO00000000000000000000000

o0000o0o00ooo00oo00000o0000000oo00

I __O_OOOOOOOOOOOOOOOOOOOOOOOOO
O_O__OOOOOOOOOOOOOOOOOOOOOOOOO

__m_ooooooooooooooooooooood60
I

Cdgd 00_ _ _ _ _ 0 O0 O0000000 O00 O00 O0000000
___OOOOOOOOOOOOOOOOOOOOOOOOO

mmmmmmmmmooooooooooooooooooodoooo0Cd _ _ Cd _ Cd C_ Cd Cd

A-32

U

>
c
O

o

U

o
q..

c-

&.

C
• ,I_

U.

0-_

mo

I m
II 4._

o

II1
.0

.11

T
|1

_ o
_-Z



1::::3
p... F

°x_ t

_ ....

F-- m

t--.-
I::G

I---
(__)

L

# 013

......... ........................................... --4 ........................................... '1--'¢

_J
EL.

Lf3

LL

rm
i"--'-'1

.,,I'2_
C,J

CO
CO
t.--

O')

i=
• r,,'l

I---

13.1

l.n GI

f,...
...C:
v

('%1
¢.j t3,1

Cr3
i

0'3

L/')

Figure A- 16

A-33



_-U.
Wv
I-

0000000000000000000000000000000000
0000000000000000000000000000000000

OOdOOOooodo0oo00000oo000ooo00oo000

hl A

s-n-
,w-r
F----

0000000000000000000000000000000000
0000000000000000000000000000000000

OOdooOoodooooooooooooooooooooodo00

0

II
x

n

hi
I--

hi
:>
0
(.J

n_
t--

hi

3

/

(9
I

b-
(_

0"_

II
_: o

Z

i--I

h

0
Z

_h

I--

I11 A

I--'_

0
Z

£1,

b-

I11 A

0
Z

I-

_T

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

Oooo000000oo0oo0000000oo006dOOdOOO

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0__00000000000000000000000000000
__00000000000000000000000000000

Cd__O0000000000000000000000000000

IIIII

0__00000000000000000000000000000
__00000000000000000000000000000

mmmmmo000ooo0oo000ooo000oo000oooo0

=.

o

_w
u
=

>

o
u

o

4_

r

L_

_:o
-0
I

ii
II .i_

I--._
o

I-

O"
_G
I _-

-r
II
o. 0
E_

o

A-34



(j) eunluaed_e$

Figure A- 19

A-35



_-b.
b.I-_ I OOOOOOOOOOOOOOO_ -_OOOOOOOOOOOOOOOO

O O OO O O O O O O O O O O C,O .. o O O O O O O O O OO OOO OOO

O00000000oooo00000000OOOOOdO000000

,..,I"
I--v

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
oooooooooooooooooooooooooooooooooo

o000oo0o0000o00oooooo0o00000000000

O
Z

O

(D
II
n

UJ
h-

O]
J

r_
Z
.J

J
n

GO

O
Old

II
4" o

Z

,-4

.P4

U.

U.

(D

_n
O"

'W"
In
:>

G)
i

In
I,-
GI

I'1 A

_'h

I-"

ill A

,-,'r
I-.- .-,

0
Z

n .--

W,-,

L_ A

_-r_
_T
h-,-,

0
Z

rl A

Ill A

h-v

0
Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ooooooooooooodoooooooooodoododoood

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0Oo0000Oo0000o0oooo00oo00000o00000

_OO__OOOOOOOOOOOOOOOOOOOOOOOOO
__Cd__OOOOOOOOOOOOOOOOOOOOOOOOO

_r__mo_ooooo0000oooo00oo00000000_111_
III

I _ Cd _ Cd O _ _ _ _ O O O O O O O O O O O OO O O O O O O O O OO OO
___OOOOOOOOOOOOOOOOOOOOOOOOO

_mmmmmmmmoooooooooooOOooooooooOOdO£d Cd £d _ _d _ Cd £d

_0_00000_ i i __00_0_
I I I i t __ I I I l I i ; I I _--.._. I

I I I I I I I I I I I

A-36

o

U

>

o
u

o

_b

'0

c

U_

_D c
-,._I

rJ o

E'=

o

,',-=

,¢tl
I>

.0

T
II

E_

• o
l_Z



co !

_t

_ ÷_

÷)

L_
__J

Z

C_

I
CO
F--
CO

c_J

/

o.

L

o¢
6")

w

9_

Figure A-20

A-37



_LL
I.IJ_
I--

t 0000000000000 ,D _'J 0000 C; 00000000000000
00000 C' 0000000 r-, 0 C, ,D 0 C, 0 C, C, C, 00000000000

o000ooo0oo0ooooooooooooo00o0000000

LLI

_Err"
_"r
I--.. _"

I 0000000000000000000000000000000000
O0000000000000000000C, O000000000000

0o0oooo0oo0000ooooo0ooo000o0o0o000

0
Z

--I

ii
o
Z

h

LLI'_"
I--

0
D,..

LIJ ---
II 'r" rr
x _T

l----.

l--
0
Z

Z
J

_J n _. I
Q. _IL iuJ'_

r_

_2n-

0"

_ Z
>

CO
I

m

ffl

_--,:
l;jv

_-,-r

Z

O00000C_O00000000000000000000000000
oooooooooooooooooooooooooooooooooo
00oo00000oo0oooo0o0o0oo00o00000o00

0000000000000000000000000000000000
oooooooooooooooooooooooooooooooooo

ooo0oooooo000oo0ooooooooo000000000

_00 G3 .n'; r,) "_ 0 '_" .r0 ,r_ 0 C, 0 (", 0 C', _.S,000 r-_ 000000000000
O"['O',-,O"O" _" -0 000000000000000000000

o-r_r_,o.o-_:_r.o_: ooooo0oooooo00o00000000
_" '_" C'_I,-_ _ _ I I I I
I I I 1 I I I

_ _ rd c_ o o- _ _ _ _) _ o o o o o o o o o o o o o 0 o 0 O000000
__4__oooo00oooooo00o00oo0oo0

___ _roc, oc, o00c, O000000000000000

I I I I I 1 l t I t i ; [ i t I I I i i I I i I I I I I I I I l

A-38

o

@

Q;
>

0
IJ

¢-
0

Q_
¢-

t-

i..
@

r-
• @

LL
m

0".4-'

rdo

I

II .io

F--._

.2
ell

.0

"r
II

_,- ,,

12Z



CO [
D'--

GO

Z
._3

_J
O_

CO
_--3
,,i

H

C_

CQ
CT)
F--

CQ

CO

CO
F--
GO

................ _ ............. T ..............................

; i

I

i

LO

q-..q

i _ /_F" I b--

i_// ,

j _Tl

- ....................................................... c,,.lc_°J-_
•-, c_

! I

. ¢-

• _ _ ................... ',_.Z .......................... _ E

1 1 I I ! I

t

(j) eJn%_Jee_e±

el

Figure A-21

A-39



rl ..-,.

ILl--+
I--

O O O O O O O O O O O O O O '-D O O O <.) O O O O'.'D O O O (:J O () O O O O
00000 O00000 O00 C'O 0 O00 O00 O000 C, OC) O000

ooooooooooooooooooo0ooooo0oc Oooo00

W A

_-r_
I O000000000000000000000000000,LO0000

0000000000000000000000000000C100000

o0ooo0000ooo00o0o0oooo0o000000000o

0
Z

O

43
II

x

13..

I,-.-

03
,.J

rr
Z
_J

J
,n

U')
C_
I,.1.

IcI

O

@.
I--

>

I

I-.
r_

CU
II
o
Z

_J

h

_-h
l._Iv
I--

Ill A

I=-.=,

0
Z

n .-,

ILl--"
l--

m
z

_'J A

Ill A

0
Z

l O00000000000000000000000OO000000000000000000000000000000000000000000

0000000000000000000000000000600006

0000000000000000000000000000000000
0000000000000000000000000000000000

oooooooooooooo00oo00oooo0oo0000000

I _N__O0000000000000000000000000
___NO00000000OO000000000000000

e__wmOOOOooooooooooo000oo000000
II

_0__00000000000000000000000000
___00000000000000000000000000

mmmmmmmmO00000000000oooooooooooooo

@
U

=

>

o

o

@

@

@
i-
@

u2 _

-_,,4

0 _.

II .I_

t- :-

.0

m_

1"
II
e_ 0

I2Z



C3 T _....................

CL I

LU,

I--- :1=
+ !

(3) +
_j

Z
._J

r'n
_J
D_.

(.,'3

l:::3
I---t

(L.3
(',j
03
O)
I---

03

03
I

03
t---
(J3 [

C3
LO

(%1

.._ l..-.--_t.-._._ "

t ¸ , .

......................... _ ................................................ __ ....... _ E
jar/ : i "_

' ..-_r'_ _ I

', ..... ..4..r._ r3

' CM q--

O_

r-

h--

- ....................... Z ................ _ ................. ---.-,..4

Q C3 £3 C3
It) 4:3 U'_

I I

(9) e-n_D-ed_e£

",.--._ .................... ..,.4 _f_

Figure A-22

A-41



ELL
bJ'--
I--

O00000 O000C'O00 O0 O .D O000000000000000
O000000000000000000000000000OO0000

0000000000000o00000000000000000000

W A

En_
0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

b,

I
II
>-

il
o

Z

I

h

n
E
W
i-

U}
Z

¢=

LL

LO

h

r_

3-

<

{0
O_

:)

_O
I
_O
p-
LO

O
Z

I'[ A

Eh

W A

Err
_-r

0
Z

n A
ELL

H

I.U "-

I--'--

O
Z

rl ._.

__.L.

F--

Ill A

Zrr
_T
l--v

O
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

___0000000000000000000000000
C_O_O_O_O0000000000000000000000

c_cdO__oo0000oooo00000oo000000

llll

I __O_h-_O0000000000000000000000
____00000000000000000000000

____mO0000000000000000000000

A-42

E
o

u

E

>
E
o
U

o
¢4-

@

4.*
c-
@

@

• rO
U.

I

n _

®
F-.Io

o
E E

4-I

"_W

.Q

m_

II
"0

m o
EZ



D--.
f

i !

>- _i

L.LJ

Z
I.----,I

!
r

S

l

c%1

,'T'_

C_ .,,..,,

Figure A-23

A-43



I O0000000000000000C, O000000000000000
O00000000000000000000000000000000O

000o00o0oo0o0oooo0oooo00o000000000

£n,
,.-,'I-
I----

0000000000000000000000000000000000
oooooooooooooooooooooooooooooooooo

00o0o0o0o0000ooo00o0o00000000o6000

0
Z

w'U_
Wv

in
ii i.i.i--
>. Tn.

:£
w
i-

u3 o
z z

"I-

U_ _U_

03 I-
D

U_

-r"n.-

C_
0"
I-
,'4" 0
_n .7_
:>

I

I-
In

13_.-.
z.,.,.,.

I-

Ill A

%-_..

_-IN I--v

II
o
Z

0
m Z

.r,i

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O000000oO0000ooooooooooooooooobooo

I 0 _ _ _ _ _ _ Cd _ _ _ 0 _ _ r_ 0 _ 0 _(D O0000 O00 O00 O0_ _ _ 0 _ _ _ C_ _ 00 _ _ _ Cd _ _ _ _ _ (D 000000 O0 O0000

I _ c_ m_ c_mo c_m o e r_me- _ _ _0 ooo o000000000o

IIlllll_ll
II

I _ _ Cd 0 _ _ _ _ _ _ co _-- o _ _ _ _ _ _ 00 o o o o 00000000
__O_Cd____oooooooo000000

rJc_rJ_rdrummmmmmmm__mooooo0oo000000

A-44

P_

o

u

>

o
U

o

"0

r

"0

r-

nJ o

o

E m

Ol
.0

-0 .
_t m

"1"
II

*(4.*

TZ



(r)

O3
i

(.r)
I--
b3

E
°.--I

I.--

r_

rj
4_

U

E
or--I

Figure A-24

A-45



I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

60000000000000000o0000000000000000

En"

I--v
J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000600

0
Z

0

I
II

>.

G.
E
hi

U}
Z -

T

h-
b_

U]

LL

13

<[
,O
I'd

0"
I--

[5
>

In
I

_n
l-
o]

Lnn/

It
,_ o

Z

.s-4

b.

f'; A

El,
LU'--

Ill A

_-E
_'r
i--v

0
Z

O.---
JELL
ILl--"
F-

ijj_--
_"0¢

l--v

0
Z

1"I A

_'L_
_jv
p-

L_J A

l--v

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000000000000000000000dO0000

oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

0o0o0ooo0ooo0o000o0oo000o0o0000000

I _ _ _ _ rd _ _ 0 _) _ 000000000000000000000000
_0__--000000000000000000000000

_r__r_oooooooooooo0000oo000000
Jlllllllll

__0__000000000000000000000000
_m__m_oooooooooooooooooooooooo
mmmmmmmmmmooooooooooo0oooo0000600o
rum r_rum r_m _u_uru

A-A6

u

E

>

,-.4

o

o
U

5-
0

W-

"0

"0

•
U.

,,,,4

nio

I

o

Cd

T

ILl
_ ..

lrZ



CZ)
If')

1

L_ "-
I

|-- i - =

_1

"T-

<

C_

C_
i----

0

I

CO
t

h--
CO

!

0
C'J

|

• o'_ _

°L"_

I---

L.
to CJ
_._ 4-)

C"

.r'-_

!

I I I 1

Figure A-25

A-47



A

L_-_
F-

0000000000000000000000000000000000
O000000000000000C, O0000000000000000

0000000000000000000000000000000000

LL_ A

_T
I--'-"

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0

II
>.

n

W
I--

_D
-r

b.

U]
D
U.

r_
M

E

Cd
In
O-

Cn
>

Cn
I
LD

5_

,0

rtl_
II
o

Z

,el

i.e.

0
Z

rl A

Ell.

1--

L_ _'_

En_
,-4 "r"
i.-v

0
Z

Z:,
W_

W A

0
Z

_v

A

l--v

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

__000000000000000000000000000000
mm_moooooooooooooooooooooooooooooo

c_o0ooooooooo0oooooooooo00000000

IIII

__000000000000000000000000000000
__000000000000000000000000000000

__000000000000000000000000000000

I _ I I ; { I I I ; I I I I I I i I I I I I I I I I i I I I I I I I

A-48

=.

o

E

>

o
u

o
t4.

&.
@

4._

@

@

u2

P. @

I

@

0

-r
II

_ 4o

EZ



C_
LI')

II .<I
>-- +--i

LL_
F--.

r"'- .................... 7 T

+ +...............................

............................. + .........................
.................. -r ...... : ....

...................... '+_.... _'-.__-.._

i

c_ C) 0

I I I

C_

) OD

ml

wn

_J
E

o_-=i

p-

GJ
C_
C_
C_

C',J
cr_
C_
p--

CQ
>

L.
_IJ'_r.J

--, <._ ..,_
¢_ ¢-I.-.
---+

CO
I

C.Q

G...................... _ ""+ E

+.._

,--,,

......... -_+,.......... , ................... ._4

I I I

(_-t) aun'+au+d'"mi

Figure A-26

A-49



A

_"b.

h-
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

A

T-n-

l----

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000060606

0
Z

I'1 A

o

C_

II IZ o,
x _T

I--v
0.
]E
LJ
t-

in
J

z

.J
Q..

b.

r,,

0

O"
F-

[,')

i

F--

.,,_

II

Z

I.I.

0
Z

Q,...-.
_1.1.

t--

W.--

_T
t- ...-

0
Z

I._ ".-,,
I-

W A

_n,,.
HI
i-._,

o
z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000060060600600

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000006000600060

0000000000000000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

I oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo
0000000000000000000000000006066000

___OCd_OOOOOOOOOOOOOOOOOOOOOOOO
___0_000000000000000000000000

_mO_o__Oooooooooooooooooodoood6

I ___0_000000000000000000000000
____OOOOOOOOOOOOOOOOOOOOOOOO

dddo__-ooooodo0000000o660600060

A-50

,.'4

o

>
c-
o

&.
o
w-

M_

4.*
c

m

"O

r-

uL _
m

b. o

11 4-_

I--4o
o

r-®

C_

.0

"r
II
"0

II1

GI

m 0
IZZ



C_

C_

CT)

Or)
I

U3
t---
U')

I

"i

L ...................... .i ............................... .i-............................. .-_ .................... __ _.

_0 _ eY O

f,_

v

E

I--

(3) van_oavd_v±

Figure A-27

A-51



l'l A

X:U.
ILl--,
t--

I 0000000000000000000000000000000000
oooooooooooooooooooooooooooooooooo

OdoooOoooooooooooooooooooo6000do06

llJ A

Z:n-

p....

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000000000000000000000000o00000d0

ID
2

u')

II
x

11.
E
UJ
F-

rF
UJ
>
0
U

>-
<[
o-

hl
rY

E_
a_c_

II

z

i-,I

.PI

3:

.J

>

1
L0
I--
U_

hi A

Er,"

I-- ---

E3
Z

I:1. ---

Wv
H

Lid A

0
Z

A

EE

{D
Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

600000060oo000000000060dOodoodo060

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOO OOOOOOOOOOOOOOOOOOOOOOOOOO

000000000000000000000oo00000oo000d

OOOOOOOOOOOC, OOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000006000000000000000000006000006

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O00000000000000000OOO0000000600Od6

I _O___OOOOOOOOOOOOOOOOOOOOOOO
___O_OOOOOOOOOOOOOOOOOOOOOOOO

_m___r_OOooooooooooooooooooodO
_00___

J __O__OOOOOOOOOOOOOOOOOOOOOOO
____OOOOOOOOOOOOOOOOOOOOOOO

0d0-___o0000000dO00d0o000000dd

A-52

C
o

U

c

i,,4

r-

>
c
o

o

r-

u2 _
m

u_ e-

,0 o

o
c C

.0
nl

"r
II

x 4-*

E7



J

_< _

>
C3
r._)

..... r .....................

\,
\

!
! s

i I

Q
Q

L/_ .t-t

_3

O L.

__J
C_

CD

CO

CO
l

U_
F--
Lf3

i

Q
tj _j ___'_

o
Q

c-j._

_3

r-

E

Figure A- 28

A-53



_-I.L
I.dv
I--

0000000000000000000_00000000000000
ooooooooooooooooooc _oooooooooooo
d000000000000000o00oo00000000d0000

A

m-

I---,

0000000000000000000000000000000000
0000000000000000000000000000000000

0

,0
II
x

W
I-

t
I-

n-
I-
u

_I

Lu

0"

>

;

I-

__
_-

II

Z

0
Z

I--

Z_

0
Z

W A

0
Z

A

_v

A

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

Oodoooooooooodooooodooooooodo0oooo

0000000000000000000000000000000000
0000000000000000000000000000000000

O00oo0oo000000oooooo00oo000dOodood

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ooooooooooooooooooooooooodooo00000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000o000o00006do006000

I o_m_moo__ooooooooooooooooooooooo
_m_mo_v_ooooooooooooooooooooooo
_c_m_mm_c_mO000ooo000ooo000000oo00

I _ _ Cd C_ C_ C_

___0_00000000000000000000000
____00000000000000000000000

dOdo__-_ooooooooooooooooooddddO

A-54

p4

c
o

U

c
@

c

>

o
U

o

c

•

c

mo

I

o

.0

"I-

I_Z



CD
p-,
UD

CD
i.

Ckl

i

lllal

Figure A-29

A-55



A

W_
I--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

W A

E_

I-- .-"

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0

ID
Ii
x

t'_ {'J

II
o

Z

b.

n
E
W
I--

r',z"
bJ

0

>.

n_

bJ
n."

m
.J
O.

_C

I

I-

0
Z

Eb_

I-

,-,7"

0
Z

n A
Eb_
bJv
I--

0
Z

bJr
I--

W A

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

__'_000000000000000000000000000
F_O _00_ _000000000000000000000000

    O  m  ooo00oo0ooooo00000000000
___00

___0_000000000000000000000000
_0___000000000000000000000000

O00d      dooooodoooooooododddO000

A-56

o

LJ

>

o

f..
o

q-

f.

• @
U.

0"._
0 r-

O'l ,_

@

F.--_
o

E •
f-
@

ft.

.0

o;

-r
fl
,',0

I'_ °.

@ o
EZ



C_

I

_T. I ¸

CD

>_ ..

f

I

_J

CQ

I

C_

T-

\, i

i

\

CD

t_

..4

I

i

[

_D
_J

/.

......... _.......... __,i_____.....

Q

I _4 I--

/'

i "-" q-

1 ,.-,

................. • v

Q

E

(9) aJnq.DJed'"ei

Figure A-32

A-57



0,. A

ELI.
I.dv
k-

O0000000000000cDO000000000000000000
OOOO0000000OO00000000OO0000OO00000

00000 O0000000000000000000000000 O O O

A

_-rr
M'r
I--'-"

O00000000OO0000000000OO00000OO0000
O00000000000000OO00000000000000000

0000000000000000000000000000000000

0

CO
II
x

D.
E
hi
I--

03
/

Z

.J

J
O.

O)

U.

T-

O)

M
O-
b-

I
(0

lO

M
-L"_ el-

II
o

Z

Q,I
i-,,I

i,l,,

0
Z

ELL
l,dv
I,-

hl A

EE

I-v

O
Z

I1 A

_-h
I.IJ_

III A

_'t"
I-,--

E3
Z

I"1 A

_'LL
ILl--,
t--

_-'r_

!-- ---

{D
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

000oooo000o0oo0ooo0oo0o000o0000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_Cd_O__OOOOOOOOOOOOOOOOOOOOOOOO
____OOOOOOOOOOOOOOOOOOOOOOOO

_m_--_O00000oo0000000000000000
_ _0__

_Cd_O_OOOOOOOOOOOOOOOOOOOOOOOO
____000000000000000000000000

ddoo_----_ooooodoooooooododo.oodddo

A-58

o

u
E

=

>
E
o

o

.ta

c
•

h .

4a

• .e,t

•-_ O
O.

II 4a

e'o

m E
.p4

E m

m;

T

Nv

_-Z



co

CD

Q

......... Q

(_-i) eJnq._Jed_el

T_

Figure A-33

A-59



£b.
bjr I 0000000000000000000000000000000000

0000000000000000000000000000000000

O000000dO0000000000000000000000000

IlJ A 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000oo00oo0oo000oo0000000oo000

0
r,,
.,0
II
x

o...

U.I
I-

n,"

Z

J

izl
J
0.

tO

I,.-I

£

0-

8"

>

I

U_

q-
,_-_

II
o

Z

1",4

.f-I

0
Z

£'1 A

rh.
W---
I.--

IJJ A

0
Z

Wv

W A

0
Z

A

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000000000oo0000000000ooddoodo

0000000000000000000000000000000000
oooooooooooooooooooooooooooooooooo
00000000000000oo0ooo000000000o0000

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000o0000o00o000oo0000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

I _O__Cd__OOOOOOOOOOOOOOOOOOOO
__'___OOOOOOOOOOOOOOOOOOOO

_me_cd_-mm_o_ooooooooooddOoooOood
00____

___OO__OOOOOOOOOOOOOOOOOOOO
_____OOOOOOOOOOOOOOOOOOOO

0oo0____0000o0o6o0o0o6000o0b

A-60

C-?

c
o

U

C

.F,I

c
QI
>
c
o
u

o
q-

c

C
•

L_
U_

O- c
°_

_o

II ,i_

r- e-
.pl

.0
0 -

-1-
II

x 4.,,

£z



C_

CO

X

= _, I-

I-

Z
H

__J

O0
__I
EL.

g

>

l
CO

/

/

!

./

E
.r-4

I

l

td v

E
°g-1

04

1-

(3) _ango_ad_l

Figure A-34

A-61



A

bJ,._
I--

0000000000000000000000000000000000
0000000000000 _7"00000000000000000000

............................. ° . .

0000000000000000000000000000000000

LL_ A

,--,'I"
I-v

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

ID
Z

+-I_'U.

I-

0
i'-

ll _- r,-
X ,.-,'I"

I--v
tL
]E
W

° Iif) Z
.2

Z

..t

kd_

1,

0 I--v

O"
I-

Z I
:>

I

_h
L_'-"

IIIA

ZQ:
,...,-1-

II
,_ o

Z

° Iw Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000000000000000000000000000

_O__OOOOOOOOOOOOOOOOOOOOOOOO
O_O__OOOOOOOOOOOOOOOOOOOOOOOO

-_m_m__O0000oo000000000600000006
_ _00_

__0__000000000000000000000000
____000000000000000000000000

Odd___OOOOooooooooooodoodooddd

A-62

o

@
U

t-
@

,_

@
>

o
u

o

@

u2 ®

0._

I

o

.0
0
m_

"I-

_.0

_ 4o



X

__J

Z

L_

I

CO

\

i
I

3

!
i

!
!

!
I

I
)

t

J
I
I

j f.

"I"_ ,

/

JJ
4"

i-_-_'---

Q
Q

(_-1) aanq.aJi3dmel

Q

!
4

-t,_:
iz

!__

Im E0_"I

i IX?

' c:_ (1/

._. ¢4-

!_ t..

E
• r,,,I

k--

4_

) ls"_

;0

!o

I

Figure A-35

A-63



_-I.u
Wv
I--

O00000000000000rDO00000000000000000
000 O00000000 O0000 C, 000 C, 00000 O0 O0000

0000000000000000000000000000000000

_-n-
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

,.0
,,.0_

II
,_ o

Z

.F,4

I.I.

0
Z

CA A

I.U ,-"
I--

r..

t
II w ---
>- _-rr

W

C3
Z Z

I

h _-h
W"

D
LL

r

<

0"
F-

>

I

JlJ A

En-

0
Z

_--h
_v

JlJ A

0
Z

i 0000000000000000000000000000000000
O000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

____00000000000000000000000
__O__CdO0000000000000000000000

__0__00000000000000000000000

__00_00000000000000000000000
____00000000000000000000000

O00_--__O000_oo0000oodooooooddd

A-64 •

C
o

u
C

C

>
c
o
u

o

c

l-

C
.

L_

C

mo

o

r _

"I-
ll

E_

E7



1

11
>--_

L.I_I _-i

Z,
_Z

L_
L.L

GO

Od

O3
i---

(-_

0"3
I

b'3
F--
(_1'3

i.n

i

\
\

\
\

Q

i

I

_J

' ICZl

............................. _._

I t
!

- ................. i.................
f

/
f

hq' --' ..........................

LID
C,J

; E

_j I--

L_

LID

'LID

_d

C2

L
r-

V

<j) aJn_u_Dd_a!

al

t.,,_ ,,-'_

Figure A-36

A-65



f] A

Wv

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
oooooooooooooooooooooooooooooooooo

00000ooo000ooooooooo0o000o0o000000

Ea:
_T
_-...

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000006

v)

in
II
>.

0_
E
UJ
I--

In
Z
Iii

T
IZl

U,

In

U.

Cd
M
O'-
I--

In

In
I
LO

Cn

I'-
P,,Cn

It
o
Z

U.

[D
Z

['j A

EU.
W--"

A

_T

O
Z

n

W_

ILI"

_T

0
Z

Zb.
_v

W A

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000600000000000000000066000066

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOO OOOO OOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0o0000o0oo00ooo0oooo0o0000000000o0

i oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

0000000000000000000000000666000000

I _Cd____O000000000000000000000
__OO__OOOOOOOOOOOOOOOOOOOOOO

_4_mm_m_ooooooooooooooooooodo0
_ I I __00

l _Cd__O_OOOOOOOOOOOOOOOOOOOOOO
___W_OOOOOOOOOOOOOOOOOOOOOO

000_-_----_0000o0o00000o0006060d0

A-66

E
o

u

=

>
E
o

o

e
f.

•
h

E) E
,1-1

o

E _

t'-

.0 -

II

_v

E7



LO
• r

CO 1

Z

i/

(_) eJn%uJedmei

Figure A-37

A-67



n A

bJ--- I O00 O000.0000000 _ 0 O000000 O00 O000000
0000000000000006000000000000000000

000000000000oo0oo0oo00o00000000000

Ill A

I--v
I 0000000000000000000000000000000000

OO OO O OOO O O O.OO O O O O OOO OOO O OO OOOOOOOO

00000000000000000000o0000000000060

C)
Z

0
Lf_
I
II

Q_
Ir"
U.I
I-

Z

"1-
Izl

l-
U,.

O_

LI.

_O
CLI
In
O-
I-

fO
Z>

I
CO
I-

CO

L"] q-
II
o
Z

I.I.

I_l-*-
I-

Ill ,_

_rr

l-v

0
Z

0. A
I:'11

I-

_rr

I-'-"

C3
Z

_v
p..

_J A

I----

0
Z

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000

0000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000600600

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ooooooooooooooooo0000000o000000000

0000000000000000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000000000000000000o0060000006000

I _ O'_£a 4 _ _ _ O0000000000000 O000000 O000
_O__OOOOOOOC, OOOOOOOOOOOOOOOOO

_r_racJmm_ooooeooooo0oe0oooodo00odo
__C_O00

_£__0_0000000000000000000000000
___0000000000000000000000000

0000__0o0oo00oo000oo6000600606

A-68

l--I

o

i.i
C

>

o
U

o
,4-

I-

I-

'Ira

U.

In :"

II 4,_

o
r- e-

.0
&l

U

_-Z



C_ i, ---.-r
If') : I

>_

-- .=_;'

U.-!

k--- "
-o

Z

_J_

C_

I ,

U]

LL

t-'-'-4

CO
,r",,j

C._
I---

O3
_>.

C'_
i

Cr)

C3
.C3

\

|

I :

it3

al
E

.e.=4

l-..-

I

_C3
'L/3

.,,q.

_L_
("d

............ i...................................................................... qr_

,,er
.--'4

......... ..4.. ......

¢,
r3

c_ c_

• 4-3

"<"

r-,. r-

C3

":;" GJ
E

. r-'_

t

i /

f , ,

J

r

lID

L................ ._.................. _.......................................................

C3 C3 C.3 C3 CTJ C_
{_J C:3 (:_ (E_ _1".--_

¢:3

(__) _un_,D,_d_i

Figure A-38

A-69



n A

_v I O000000000C, O0000000000000000000000
0000000000000000000000000000000000

O0000000000000000OO000000000000000

E,'F
,.-4T I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

O
in
II
>-

o-
0-_n
{"3,+.

ii
o

Z

U.

n
E
UJ

(n

5,
C_
"l-

u

u3
D
U.

E

f-,
£d
(n
0"

03
>

{'3
i

£n

In

o
z

rl A

_"h
l.dv
I"-

hl A

O
Z

n.--

_,.,
I-

W'-"

b-'-"

O
Z

I'1 A

I.I/v
b-

A

i--v

O
Z

t OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000
0000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

I 0000000000000000000000000000000000
O000000000000000OOOO00000000000000

0000000000000000000000000000000600

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00OO00000000000OO000000000OOOO0000

_O_O_OC___OOOOOOOOOOOOOOOOOOOOO
___4__0OOOOOOOOOOOOOOOOOOOO

_O_O_OOOOOOOOOOOOOOOOOOOOOOO
__O__

I _ _ Cd Ca _ _ _ 4 _ _ O _ _ O O O O O O O O O O O O O O O O O O O O O
_____OOOOOOOOOOOOOOOOOOOOO

dOdodo ----  oooooooooooooodOOd060

A-70

C
o

u

@

@
>
c
o

o

c

(-

c
•

U_

04,'
CU c

oo

E m

m

T
It

_ ..

_ 4o
_ O

EZ



Figure A-39

A-71



rl A

Ell
LU'-"
p-

r oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

A

Ea:

I-----
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

C]
Z

ELL.
_v

0
I",.
,0
II W^
x Err"

,- o It-- Z

I.-

_1 nA I
n _U-

ILl'-"

h

E W_" I
IEn"

Cd I-- "-"

rn

F-

,, o Irn z

i
m

n ..-.

t-

Cu _ ,..4I--

II
o

Z

° Im Z

1..

___00__000000000000000000
0____ _000_000000000000000000

IIIIII

_ 0 _ _ _ 0 _Cd _ _ Cd _ 00000 O00000 O0 O0000
____000_000000000000000000

__oo0oo__O000000000066dOOdO
_ _ _ _ _ _ _ rd Cd Cd _ Cd Cd Cd

_Cd_ _ _ 11 I I _ ______
I I I I I I I I I I I I t I I I I 11 I I I I I I I I I

__O_O___O0_£d_O_O_O0__

I I i i I I I I i I i I I I I I I I I

=n

C
o

U

.i-I

C

>
C
o

o
r.t..

r-

U.
_n

0

I

o

E m

_G

A-72



C_

CC_

,_=.. _.j !

÷ ÷_

÷÷4.÷

÷÷+ ÷

+++÷÷÷÷++÷_,++++_++_ ÷ _+

J

+ +,t.+ i

•._4.÷ ÷ ÷

0

t.----t

OJ

Cr_

CO

!
I

C_

t---

G_
E

or=¢

GJ
_o O_

CJ

Q Q Q

(j) aun D ad a±

f .

Figure A-42

A-73



n A

EU.
W'-"
H-

I 000000000000000000000 O000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

Ill P_

£.-

h---.
i 0000000000000000000000000000000000

000000.0000000000000000000000000000

0000000000000000000000000000000000

0

0

II
x

13-
E

I-

..J

Z
J

_1
n

E

G_

0"
I-

1

I-

II
,_ 0

Z

D
Z

rl A

£h
W_
I--

ell A

£n-

k..v

0
Z

£b.
Wv

ILI---

_T
I.-v

0
Z

n A

L_lv

W A

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I _ _ _ _ 0 0 _ _ _ _ [9 _ _ _ _ _ _ _ _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
_ 0 _ 0 _ Cd _ _ _ _ _ _ _-- 4 _ Cd _ _ _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
_¢r_O__m____oooooodo000000
I I I I _ Cd _ _ _ Cd Cd _ _ Cd Cd _ _ Cd

I £d Cd _ _ 0 0 _ _ _ _ _ _ 0 _-_ _ _ _ _ _ 0 0 0 0 O0 0 O0 O0 0 0 0
____000__0-00000000000000

__Ooo000_-_--_--O00dOOdOdOOOod

A-74

:m

o

u

E

>
E
o
U

o

E

•

,_" o

1

It

E'_

o
E

A

0
.0

0-

1"
I!

E_

x _

EZ



co !
c3

tz_i
><

O_ F...............

LLI il

I

__J

O0
_J

CQ

LL

F---I

CO
w---i

O0
O)
F--

O'3

I
CO
F--
CQ

.-.--,-i
q

i

*iI*

.I!*

i I
i i

CD

r

! ..................... 'r .................................. , ..................

........................ i

$
1

...............* ,,_............ I ................._ ......... __.............

! . i :

I

,-*-- ..............t............................

(J) eJn%ouedmel

N_

E

I--

0

0

.E:

E

F--

Figure A-43

A-75



r"l A

W'--
I-

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ooooooooooooooooooooooooooo0000ood

W A

_Err
_T
I--v

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

C3
Z

CI,.

}-I.L
W---
I-

0

0

•-_ ILl--- I
II _- I_

l--.-
n
E
W
I-

° 1m z

z

..J

_j o.. _..
_ IEb_

wv
u? b-

[_ Z

I

I-
In

n-.
_-LL
W_
I--

_-'n-

,_-_r 1-v

II

Z

° Im Z

i,

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_0_4__4_000000000000000000000000
__04_000000000000000000000000

_00__000000000000000000000000
_4__00_000000000000000000000000

_eooo_-oooooooooooooooooooooooo

___ I I I __£_ I I I I i _ I I I
IIIIII Ill

A-76

o

_J

>

o

o
,4-

"o

m

u2 ®

_g
I

o

//.,
fllll
al

1"
tl

N',--



11
• • Q

I

(j) eJn_DJed_e±

=6

I--..

£.

G,I
E

° ,...._

F_

GI

_.,._
t_

O

o3

•,'-'I

Figure A-44

A-77



I'1 A

_-b.
I.LI --"
I--

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

L_

_-n.,
,-,-1-
t.-v

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0

0

II
x

o

_J

Z

J

O'J

I-

>

,m
I

r_
k-

I$)
u"._I"
,_._.

II
o
Z

._=I

h

0
Z

n A

bJ_

A

Zr_

[D
Z

h-

C3
Z

_v

A

,-4":"
h-v

O
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_Cd__OOOOOOOOOOOOOOOOOOOOOOOOO
_ C_ _ _ O [9 _ _ _ O O O O O O O O O O O O O O O O O O O O O O O O O

_Om_mmooooooooooooooo0000000000
_ Cd Cd Cd Cd Cd

_00_'__0000000000000000000000000
___0_0000000000000000000000000

_0000_0000000000000000000000000
_ _ _ Cd £_ Cd _ Cd C_

A-78

c
o

l.J

>

o
u

&.
o

"o

r-

m

"0

.
L_

m

nio

I

II 4o

o

r _

al
.0

mG
&-

T
II
e_O
E'-"

x _

l[Z



IJ

t---

Q
• • , * 4L" e

"I.

r

I

('%.i

j ic_
i

I i

¢_i I"-

--I-
v

E
._,I_ I

I---

"O

q)

C]

L_

0

°

Figure A-45

A-79



t'l A

l.{J---
p-

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000oooo000oooooooo000000000000000

IlJ A

I-----
j OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O600OO00OO00000000OO00006000000000

O

II
x

0.
]E
UJ
1-

O3
_J

Z

.J

._I
n

U3
D
U.

Ir

0_

C3
0"

P3
>

I
C0

5'I

I'-
,,-._{-
,_-_

II
o
Z

,,.4

U.

C]
Z

Ldv
i-

C3
Z

W--

_-r

0
Z

W A

_T

0
Z

_Cd_____OOOOOOOOOOOOOOOOO
Cd_O_O____OOOOOOOOOOOOOOOOO

%_e%__-__m0oo00000oo00ooo0oo
I I ____

___Cd___O0000000000000000
_ _ _ _ _ __ 0000--_ _ 00000000000000000

oooooooo___oo0o00o0066060600
_ _ _ CU _ C_ £d Cd _ _ £_ £d _ Cd C_ C_

I _ 0 0 _ _ _ _ _ _ _ _ _ _ __ 0 _ 0 _ _ _ _ 0 C60 _ _ _ 0 _ _ 0
_ 0 _ _ _ _ 0 _ Cd _ _ _ 0 _ _ _ _ _ _ _ 0 Cd _ 0 _ _ _ _ _ _ _ 0

I I I I I I I I I I I I I I I I I I I I I I I I I I I

A-80

::7'

c
o

u
C

°_._

c

>
c
o

o

g-

o

c

U_

CU C

Oo
ID,,
I

II 4-,

o

._,,W

r _

ru ,7"

.0
h,

-I-
ll
"0



i
l

LO

03

i
÷÷÷÷

i

_3

I
;

.... i.

C-3
kr3

i

!t

........ _-÷ J 13D
C.3

(J) o4n._a-od_e.

b,

A-81

ORIGINAL PAGE IS
OF POOR QUALITY

Figure A-47



I-

_'I.L

I--

0

II I: r_
x ,-.,'I"

O.

W

0
U3 Z
n-

Z

° 1_J 0."
n 5:_-

bJ'-"
O3 _-

LL

t_
O"

C_ Z
>

I

h-
03

F-

_-82

0

oo_ooooooooooooooo°°°°°°°°°_ _°
oo . o oo o ............
0000000000000000000000000000000000

0000000000000000000000000000000066

0

oo_Soooooooooo°°°°°_,S_888 __°
0000006060000000600000006006066666

0

oo_______ ____°........... 606
O0 .........

0oo00oooo0ooooooooOO°°°°°°°°°°°

0
O0

• ' • " " " " " 0

_u__ .. .....
mom_omom_O00ooOOOOOOOOO°°°°°°°°°O

0
O0

_o_o.__°_°___ ___°00__ 0 0 ..........
........ _0o6o0ooooo00ooooo°°°°°00

_P

o

>

o
U

0

4a

•

• °_=1

I'- o
O_ m
I

II -P

II



CD

L_q

L_

CO

t"--'41

C_

O3

I

J

__1 I _ t..

l--

Cr3 _ : "'" _ * _-"

_.-_ _ i _ QJ

___ i i _'

-":....................... "7"', "_ .......... C:3

i ' i:
I o,

i • '

I
' _ I
L,__ •

............... L.................. L_'_,, .................. __............... CO
C::3 E3 C3 C:3
E:) _ _ C::) C3

('XJ
I I

(..4) a.Jnq.uJed.,.e_.

Figure A-48

A-83



f'l A

s-U.
LD'--

O00000000C, O00000000000000000000000

L 0000000000000000000000000000000000O0oo00oooooo00ooooooOooo00°bO°°O00

%-r,.

oooooooooooooooooooooooooooooo°°°°

I oooooooooooooooooooooooooooooo°°°°000000000ooo000oo00000000000000000

t'-

t
II

>.

U.l
I--

Q
I

I.L

O"
I-

I

I-

0

Z

.pq

U.

0
Z

I_I--"
k-

I.-._

0
Z

G. _--
_-U.

k-

0
Z

_000000000000000000000000000000000

I _000000000000000000000000000000000_o0ooooooooo0oooO00ooO000oo00000dd

_000000000000000000000000000000000

_000000000000000000000000000000000_0ooo00oo00ooooo00ooooo006000o°000

_-U.
UJv
k-

W A

_-r_

I----

0
Z

___O___C_O_O___O_O_ _

_ t _ ! 1 I I ! ! t I t } l I I i 1 I I I I I I I

A-84

:m

o

u

>
c
o
u

f-
o

,4-

u/
m

0_'
0" =

I

o
= c

A

t,,u.

.O

"r
II
"_O

w

x 4._
@ o



C:)

I

_igure A-50

A-85



fl A

Ld--"
p-

000000000000000000 C; 0 C' 0000000000000

oooOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO,500oooooooO0o,_OoooOoo000°Oodooodo

_rr
,.-,'1"
I-- "-"

0
Z

_"U.
ILl,-"
I--

in u.l -'-
£rr

r( _-r
I-- "--'

II
>,.

n
•r" 0
UJ -2"
i,-

Cl
"r

Cl
31 I:i,, '_"
l,,u _U.

l.i.l --"
(,n l--

h

i:::i
l=-i

i: ILl"

4: ,-,'r
i,,-V

["d

O-
l,-
,It" 0
in 7"

,,a"
I

cn
l--
In

•,--, I/'_
Lf") ',4,.,

11
d: 0

Z

l,,,,4

I,,L

['1 A

_ L,I,.

I,,-,-

W

Z_
,,--,:1:
I-'-"

0
Z

OooOOOOOOoOoOOC, OOOOOOOOoOoOOOOOOOO

I 0000000000000000000000000000000000000000oooooo00OO0OO0O000000000°000

__e_o__mor_moooooooooooooo°°

illilill

O0__Cd____O_O0000000000000
_____000__00000000000000

_e__ooooO___ooooooooo°°°°°
_ _ _ _ _ _ _ Cd £d £d _ Cd _d Cd C_ _ Cd £d Cd

III IIIIliltllli t_lllllllllllllll• li

i i , i i I I i I i 1 1 I I i I I
II_

II

I _______ _

A-86

o

u

>

o
u

o

"0

-o

.
U.

c

,0 o

E_

o
C

_nU.
Cd

.0

T
,
c_O
E-"

o
_-Z



LI")

p-.,
0")
II

:>-

Ld

3::

i"

J

l,o° :
1

I

I

L.L. _J-......

_ ----
LL_' ;

• _

c_ 'J ,

J ;
U'? i ='_*

L .....

C_

i

J

(d) aan_o_ad_ai

Q
C_

--_

;

• i (:_

:' (1::) _

.u--I

F--

-0

D.,...

',._. _J

C
O

0)

(:3

F,,. P.,_

Figure A-51

A-87



I'l A
0000000000000000000000000000000000

0000000000000000000000000000000000O00000000000000oo0000dO00000000600

[I_ A

l--v

0
Z

_-U.

Ill A

I I--"-"
II
>-

D.

W Z

I

b- O- _

ILl'-"
U_ H-

U-

s-r_

-0 I--_

Z

I
U_

t"u_
i,ou,.

II
o

Z

oJ

-i,4

LL

_LL
I._ ""
I--

A

,-, -r"
i--v

C)
Z

0000000000000000000000000000000000

I 0000000000000000000000000000000000Ooo000ooo00000oooodo00000000000000

0000000000000000000000000000000000

I 00000000000000000000000000000000000000000000000000000000000000600006

0000000000000000000000000000000000

t 0000000000000000000000000000000000O00oo0oo0odOoO0000oooO000oo000000°

Cd _ O" ,-,C_I'¢ _ OO 0 C,J_ C,.IDJ _ _ D- r--0" C'J,'4"r--oo O- 0 I> 0 0 _ "-' _ C,_Cd
...,..,0 .,.,....,CdDj_ _ _ C,.)00..O.O..O.,-,',-,Cd C_IC'JI" P" _'_"I_ _ _ _ _ _ _0

A-88

o'-4

o

u

>

o
u

o
q-

@

@

U.

r,i o
I_ ,',L

I
m

II "_

_'0
®

0
C

T:®
m

•,.-, LL

.0

"I"
II
m.O

0
_'Z



Od

! m

_8
t_

Figure A-52

A-89



l"i A

_"LL

E--

OOOOOOOOOOOOC, OOOOOOOOOOOOO OOOOOOOO

I ooooooooooooooooooooooooo°°°°°°°°°oo00oooo0O0OOO0OOOO0OOOO600°060006

O
Lr_
(N

II
x

6.

W

_J

Z

J

J

0

I
_g

II
o
Z

U.

0
Z

A

0
Z

Gu

_v

WA

0
X

A

_v

A

l--v

0
Z

oooooooooooooooooooooooooo°°°°°°°°

I oooooooooooooooooooooooooo°°°°°°°°0000000000000000000000000000000000

o o :: : --- " ""

__O___O_CO_O00000000000000

i _ _ _ _ _ _ C_ _ _ _ _ C_ _ _ _ _ _ _ 0000000000000000_e_r_r_r_r_e_Or_oo000oo00000000
i i i i _ Cd _ _ _ _ _ _ C_ _ _ _ I I

I I I I I I I I I I I I

i i I i _ _ C_ _ C_ _ I I _ _ C_ C_ C_ £0 _ I I I I _ _ C_ _ _ £_ I
i I I I I I I I I I I I I I I I I I I

A-90

=.

o

>
c
0
U

f-
o

4-,

•
U.

_n
4.*

I

II _.'

o

<rU.

,0
O"

¢-
"I-

II
m.O

x 4._
o

_'Z



LL.

I----i

C_
,i--",4

O3
cr)
i--

or)
>

I
CO
t---
03

e_i i I 7 ..................

uA ' ! "JlI,I. _ -'-- ......... J,__.=---i--- _a, _

iI :,'_7 _ __ ........_......--° "_i
_-_ .

__1 _ i i _ ........................ _o_t_

.._J

.................... i ........................................... -_ ........... ,,.,_....--i'" " l , _

_'C ........... -"- .................... r ................ _ _ 4-)• t'4-,

i ' (D
.l':.2

'-- ............ "" - .'_--_.--,_,_ .._.._i................... __ ed C,J

i .--_

i
' I

.i

)

c_ c_ ................... i_............. __LQ 2__.... a_

O,4 "q" (_
t I ¢l_

1

Figure A-53

A-91



II
x

UJ

rF
UJ
:>
0
{j

>-

o::
I--

:ELI.

I--

_"0c
_-r
I-- "-"

0
"7

Ld'-"
p-

_EOC
,.., -r
i'- ""

:ELi.
UJ ILl'-"
n- H"

ro
.3

0_
I--

Z
:>

I
LO
I'-

0.. ""
_EI._
UJ"
I-"

_,-II_ I-""-"

II
0
Z

O
Z

LI..

ooooo ooo ooo°°°°°°°°°°°°°°°°°°°°°°°
O00000000000oOOO00000000000 O0

0600000o0oo0OOO0O0O0OO000000°00000

oooOooooooOOOOOOOOOOOOO°°°°°°°°°°°
00000000000000000000000000 00000

000000ooo0o0oooo000o00000000000000

__ _ _,__oooo_g_oooS_oo
_mm___o_mm_o°°° ooo oo

______OOO0000dOdO000000
_ i i ____ I I _
I i I I I I I I I I I I I

__oo_____._oo___ oo
moomm_m_om__m°° .......
_mmmm mm___0oooooodOoooo°°O°

oo

i_

A-92

_=4

o

_t

c

.,.4

C
W

>
c
o
tJ

o

,o

f.-
_p

@

ol
G.

"0

@

I
@

II
_.rO

_p

o
C C
.,,4

no

o- l.l.

.a-

f...
-I"

li

Ip

lip

l:7



f

I

Q

(_) _n%o_dme I

c_

I

Fig_re A-54

A-93



0
I'-
-0
II
x

s-
LU
I-

1-

12:
l-
t_

..I

s-,,
Wv
I-

_'r

0
Z

0
• O0

oo ooooooooooo ooo°°°°o°°°°o°°    °
O0 0000000000 000000 . . .00000000o00000000oooo00°0000°°°000

0
O0oooooooooo oooo  oooo°°°°°°°°°°°°

I 00000000 000 ......dO00oo00Ooooooo0oo0oO000°°°°°°°O0°

I'l A

_v

rn-

i--v

0
Z

A

n v_,

CO F-
D

•- W-"
_-r_

C_ P'"

O"

e_ Z
>

O_

CO
0."

F-

I1_ _-_
_ I-"
_r_-

II
_: o

Z ° Im Z

.p,I

h

C
o

@
u

Ill

>

o
u

o

c

C

_D C

mo

o
C C

0
.0

C_

-I"
II
m.O
E'-"
IIi

"rZ



C_

, _<! j + + +;+-.+-+++------L_....,,..--<_i+ + i ; _ +
e'.,, li++ + + ! -""+ " _!i

i2i+ i + _ __._..-il, _'-i

LU'-+-- -- ............ _ ++ <:, _+

i-- + 'I_ 'p+_.m=r' J, ; + ._____I,,,-_ lll'+--

+".... It l.Ll.-q j' II ............... :.............. ____

,, +.'.LL+.iI + ++

--'+'. .................... - ........................... 7 _ _ c,,i

Li.... ; + _---.-r_ m...

,..- + f • . ! .

,....... _ +

C,.i ; _ :_ - .......................... _ E

,'0 : )

.- i + __+,,,,--:+_ +

CO m ............................. i................... m

.,j,..j

m,,._

I
C-i) aun._uadma +

Figure A-55

A-95



0000000000000000000000000000000000

I 000000000000000000000000oo000ooo0o0ooooooo0o0000000

W A

_-n_

0000000000000000000000000000000000

I 0000000000000000000000000000000000000000o000000000000000000000000000

0
O_
0

II
x

,'I

UJ
M-

_1

Z

_J

_1
0..

r.o

'r

i--

(,1

I

I.-

.',0_
iJ_ ,w-

It
,4: o

Z

°lml

It.

0
Z

A

's-b_
b..Iv
I.-

A

En.,.

i.-v

0
Z

Wv
I--

._- n...
,..., -r

0
Z

A

•s- n.,'
,-,'r

0
Z

I I I I I I I I I I I I I I I I I I I

A-96

:m

o

@

.,-I

>

o

I-
o

@

z
@

&.

z
•

La

Lr_
O" r-

I

II .6-,

o

.e-I

I-

6Z_

.0

m

II
_0

@

@

o
_'Z



(-I)e._no,o._edmeI

Figure A-56

A-97



ELL

O00000000000000000C'O00000000000000

oooooooooooooooooooooooooooooo°°°°O0000000ooo00oooo0oooo0oo00oo0°°6b

Er_

0000000000000000000000000000000000

I 0000000000000000000000000000000000O000000oooo00oo00ooooooO00dOdo0000

0
In
0

II
x

n.

L_

cn
n-

Z

_/

J
Q.

_O
D
U.

C_

O"

Cn

I
Us

_n

_-_

II
<_ o

Z

,,='4

-I-t

LL

0
Z

£LL

L_J _'_

0
Z

£LL
ILl'-"
I--

W_

0
Z

_-LL
L_

0
Z

0 _ O0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Cd C_ _ 000000 O0000

I _O____Cd_O__O0000000000

I I I I I I I l 1 I I I I I I

_ _ _ _ _ _ _ _ Cd t I I _ Cd ! I _ _ _ I _ _ I I Illi

A-98

E
o

&J

C

>
=
o

o
u,.

=

=

i
m

•-, =

_o

I

II _-'

E_

o
= c
.p*

l'-u.
_D
.0

T
II
m.O
Ev

x 4-,
0

_'Z



I

i--- I

I f

(-_) a_'no,_-vd_vI

Figure A-57

A-99



ELL
Wv

0000000000000000000000000000000000

I 0000000000000000000000000000000000000000o000oooooo00ooo0o00000000000

_J A

£n"

_v

0000000000000000000000000000000000
0000000000000000000000000000000000 ....

0000000000000000000000000000000000

0
_n
0

II
X

n

0
:m

J
U

5O
Z

El
.J
O.

_O
D
U.

-0

(n
O"

I
U_

U_

m_

II
o
Z

Ill
i,,-I

h

1:3
Z

11 A

£1l
W_
p-

LLt A

£nr
_T

0
Z

£h

I--

W_
EE

0
Z

rl A

TU.

I11 A

E"

i-.v

0
Z

_ _ _C@_ Cd_ _rd _ _ _ _ _ O000000000000000000
_0_ _ 0__0000000000000000000

O__g___mmo0oooooooooooooooo0
I ___ I I

IIIIIIIII

___CU_O0_O000000000000000000

I __0000000000000000000mmmm____OoooooooooooodoodO0

I I _ _ _ _ I I I _ _ Cd Cd C_ Cd _ _ I _ _ _ _ _d _ _
I I I I I I I I I I I I I I I I I I I

A-100

o

°_,_

=

>

o

o

4_

@

m

• -,,4

O- o

I
iI

II
,,,,@
E'_

0

I-

"1"
II

_ ..

@ @
EZ



Figure A-58

A-IOI



n .--,.

I.LI ,-"
I--

0000000000000000000000000000000000
0000000000000000000000000000000000

A

£n.,

1-.--
i oooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooo°

O00000000doooooooooooooooood.dodo00

0
In
03
II

X

0.

UJ
I--

0

>.

I--

LU
n-

._1
i1.

<
r'-

O-

'w"
In
>

I

I-
(n

O-

_,.b.
II
o

Z

• a,,,4

Lk

0
Z

£LL
Ldv
I--

A

£n-
,-,'r

0
Z

I1. A
_-_.

F-

ILl_
_-n_
_'r

0
Z

£U.

A

0
Z

i OCd _ _ Cd_ _ _ _ _ _ _ 00 O0000000000 O000 O0 O0
__0___000000000000000000000

_rOoc_rd__oooooooooooo660d6660o
____ I _
I I I I I I I I I I I I

_____000000000000000000000
__0___000000000000000000000

mmmm___ooooooooooooooooooooo

_ _ 0 _ Cd _ _ _ 00 _ 0 _ _ _ _ 0 Cd _ _ _ _ _ _ 00 _ _ _ _ _ _ _ _
_____O_O_CdO__O __0_

i I i i i i i i i I I I I I I I I l I I I I I I I I I I I I I I I I

A-I02

C
o

,,-4

c

>
C
o

o

-o

4_
c

&.
,0

•
b.

C

o

I

II

E_

o
C c

.0

"I"
II
_0

£Z



t

or)
o3

or)
>

I

U_

(_) Bun_ouedmB±

Figure A-59

A-103



W_

0000000000000000000000000000000000

I 0000000000000000000000000000000000000000000000o000000000000000006000

I--v

0000000000000000000000000000000000
0000000000000000000000000000000000

00000000000o00o00o0ooooooooo°°°°0°

0

_D
II
x

D.

bJ

LD

Z

_J

m
J
O.

U_

La

OD

O"

_r

I
01

0
0-0

il
o

Z

I.I..

0
Z

I'l A

_v
I-

s'n.
,-,'r
I----

0
Z

s-I_

I--

LLI -"
_-n_

I-v

0
Z

C_ _ 0 _ _ 0 _ _ _ _ _ _ _ _ _ _ _ _ O_ C_ _ _ _ 0 _ _ 0 0 O0 O0 0

I _0__00___0___0000000

I I I I I I I I I I I I I I I I I I I I I I I I

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0 _ _ C_ _ 0 _ _ _ _ _ _ _ _ _ 0 Cd _ _ 0

IIIIII lllllllll IIIllllII II

LU_
I--

I.-v.

0
Z

A- 104

=.

o

u

>

o
u

o

"o
@

c

"0

c

U.

• ,,..I

0" a.
I

U ,_

E'_

o
C :"

&[.

ID
0

O"
n&

"I-

o. 0
E'-"

o
£X



--3
LL

b_

QD

CO

C'Q

I
CQ
F--
LL3

•,.1,Q

.............._.......... _1".................................. _ ._

..... _j

F--

i ',
I ! ""

.......................... L ....

Figure A-60

A-105



_,. A

I_I"-"
I-

OOOOOOOOOOOOO_O_OOO_oOooOOOOOOOOOOO

I oooOOOOOOOOOO O OOO OOOOOOOOOOOOO0060000000000000000000000000000006

I--'-"

O
Z

ELL
W'-"
I--

O
1"-

0_
E
UJ
I--

0
LO Z

Z

.J

o. _b.
ILl'-"

l,

m-

O" I''_

,_- 0
Z

I

l--
Lll

W_

II
o

Z

,.-4

U.

oooooooo ooooooo ooo oooooooooooo°
i ooooooooOooooooo oo oooooooo o• 000000ooooo0oooo0ooooooo°00000000d

ELI A

.'r

0
Z

A-106

=m

C
o

.,,_

t-

o

o
w-

13

4-*
C

&.

c

C

eo
C] =
I

E_

o
:- C

I-

£,

U_
0

.

n"
#
=0

,_ 4.*
o



Figure A-61

A-107



OOOOOOOOOOOOOOOOOOOOC'OOOOOOOOOOOOO

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOo00o0oo00o0o0oo0o0oO0O0oo000°°0000

A

E_

ooooooooooooooooooooooooooo°°°°°°°

I ooooooooooooooooooooooooooo°°°°°°°O0000000oo0ooo0oo0oooo000oo00000d°

0
Z

_"U.
ILl---
I-

O
I"-
-13 I.U_
II ]E I_
x ,-,T

I--'--
O-

hi
b-

0
Z

.J

Z

J

W"
O3 t'-

h

1"4

_-rY

o I-,-,

(9

I-
_- 0

Z

1

b-

ed
('d -Q.,

II
o

Z

w

I.I.

I _ Cd _ _ _ O _ _ _ Cd _ _ _ _ _ _ (d _ _ _ _ Cd _ _ _ _ _ _ _ _ _ _ _

I I I I I I I I I I I I I I I t 1 t I I I I I I I I I I I

',r'_
I,J.i '-"
I-

0
Z

06m ' , m_,=m0.0.0_0_e0_O00oooO ,..;,...;,.;,.;,-;__irJ_i

A-108

:7,

C
o

C

>
c
o

o
,4,.

c

C

_o
O" =
I

U

o

_Ob.
0
0

I
II
--0

o



Figure A-62

A-109



_'U..
_.Iv
I-

oooooooooooooooooooooooooooo°°°°°°

J oooooooooooooooooooooooooooo°°°°°°O000oo0000oooooooooo00ooooo00°°°Od

A

_-_

_-_

O000000000000000000000000000000C'O0
O000000000000000000000000000000C'DO

o000000ooo0oooooo0o0oooooooo°°°°°°

0
Z

b.l---

I
II W "
> _'_

U_ Q
Z Z

c_
I

Q

D

O-

Z
>

I

U_

_',0_

II

Z

i I i i i i i i i i I I I I I I I I I I I I I I I I I I I I I I I

_ _ t_ _ _ _ _ _ 0 _ 0 _ r_ _ 00 _ _ _ _ _ _ _ _ _ _ _ _ _ _Cd

i I i i I I I I I I I I I I I I I I I I I I I I I I I I

1,1 _-,

JlJ _.-

rn.,

0
Z

I O___O__O_Cd___O_O_ _

i i i I I I I I I I I I I I I I I I I I I I I I I

A-IIO

C
o

c

C

>
C
o
u

o

C

c
•

c

_o

I

o
C C

r

.0

I
II
=0

@

o
TZ



I
tl

>--

Q_

b--

O0
Z

£3
"r

! t

O0

t

E_.3

r,J

O3
F--

CO

I

F--
CO

E

_ -4 ,.....q

Figure A-63

A-Ill



_-b.

I-

000000000000000000 C,P' 00000000000000
0000000000000000000000000000000000

O000000oooo0oo000ooooooobo00000000

_j A

0000000000000000000000000000000000

0000000000000000000000000000000000

000000000000o000000000000000000000

t"n
ii
>

t,d
I-.

rIJ
Z

r.-,
"r

U.

r.n

h

'W"

t"d
t'J
0"
I--

tn

I
r.n
I-.

.,0_-
II
o

Z

°_1

C]
Z

rl A

_-LL
_v
I--

L_ A

rn-

_-v

0
Z

n A

ILl'-"

W_

0
Z

_LL

A

0
Z

_ rJ rJ r_ rJ _ r_ _ _ r_ _ _ rJ _ K _ rJ

i i i I I I I l I i I 11 ; I 11 t

0_0____@_0
____0__0

____ I _
I I I I I I I I t I I I I I

_0__
_00__
0 Cd _ _ _ _ _ _ 0

m_mmmm_

___00__0
__n__mmo

___b.
_O_Cd

______000

11111111111|11111tl IIIIIIIIII111

_0___--0_
____0__

__mmmmmmmmmm

I j _ I i I I I i ! I I I ) I I I I I I I I I I I I

A-If2

c
o

iJ
c

-_I

c

>

o

o

c
@

I-
@

c

t_ o

t

E'_

o

@

N'h

.0

m;

-r
ii

E_

_ 4a



l.O

"_ i =-'--_ _............... O_ E

LL.

CO
_--3
L.t_

C:3

ZJ'3
Cd
CO

CO

I
CO

cnl 

Figure A-64

A- ].13



0.. A

UJ'-"
I--

0000000000000000000000000000000000

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00006000000000oo000000000000000006

0

I
II
>-

E
UJ

In
z

I

LL

D
l,

I

_0
..0_

II
4: o

Z

._1

U.

L_ A

Err-
,-,T
I-- "-"

O
Z

ELI-
W"
I--

En-
,-,'r
I-- ---

O
Z

0. "-

I--

ILl-"
E_

I-- --"

O
X

A

T_b-
Wv
F-

Ill A

,-,'1"
I.-v

O
Z

0000000000000000000000000000000000

I 0000000000000000000000000000000000O00odoOoooooooo6doOoooooo°OdOdOddd

_ 0 _ 0 E_ _ _ 00 _ _ _ _ _ _ _ _ Cd _ _ 0 _ 0 _ _ _ _ _ 0 _ _ _ _ _

I I I I I I I I I I I I I I I I I I I

I I I l I I I I I I I I I I I I I I I I

A- 114

c
o

o
u

-_,_

=

>
C
o

f.
o

"0

@

@

"o

• q
b.

0_o

I
@

II 4-'

o

-_

0
.0

"I"
II
_kO

m 0
_'Z



C_

q r- ................. T

,= i i

LI.J mf _ .......... : ................ i , m _-_-
' A : -........ : ............ + ................. m _-"

, lt2.;l _.1 _'___ ,

: L'3

LO

09
CY)
I.----

CO

"-',,.t"
I

CO
I---
CO

! i

}

: t'-

................................... L_ r,,._ cu

: l

...... -"-"- ......................................... "J ............ k ......

I - 4. _ i

C:_ If) _ ...............LI_ t",J I._
0,.,I

.......... CD

Lr_

i

Figure A-65

A-II5



I'I A

I_Iv

O000000000000000000000000000000OO0
0000000000000000000000000000000000

00o00oooo0o0000o0o0oooooooo°°°°°°°

rr_

0000000000000000000000000000000000

I 0000000000000000000000000000000000O00000000000000000000000000000000d

0
Z

Eli
bJv
I--

0

II LIJ
>- Err

,-4"1"
n I--'-"

hi

Z Z

T
{=

LL n_-
ELi.
ILl--"

b.

Q

P-
Cd

0_

>

I
LO

_0
-0-0
-l:) q-

II
_. 0

Z

p4

.rl

U.

I.liJ A

EE

0
Z

hi A

EE
_'r
i--v

O
Z

_ _ _ 0 Cd _ _ 0 _ _ 0 _ _ _ _ 000 _ _ Cd _ _ 00 O00000000

I _ _ _ _ _ _ _ _ Cd _ _ _00_0000000000_O_m_:_rj__mo__o_oooooooood

I I I I I I I I 1 I i I

C
o

C

C

>
C
o
u

f-
o

c

I _0____0___0_0___

t I I t I I I I I 1 I I 11 11 I I I I I I

fill

C

0" c

_o

I

II

o
c c

0 _ 0 _ _ _ 0 _ _ _ _ _ 2 Cd _ _ _ _ 0 _ Cd _ _ _ _ _ _ _ _ _

.0
1 t ! I i I I I I ! t 1 | I I I 0 -

"r
II
=0
E'-"
el

II
x4a

o
EZ

A-If6



<

<

CO
O)

¢O
>

_r
I

(.I")
b--

C_
O

|

Figure A-66

A-II7



L_I A

1--

A

0
Z

ILl'-"

0
u_

•,,4 W_-.
H _n,'

x _.-., -r"

[3,.

I--
0

r,.O Z
...J

Z

,,.J

..J o.. --'.
i1. 'rl_

ILl'-"

i _O___OOOOOOOOOOOOOOOOOOOOOOOO
____OOOOOOOOOOOOOOOOOOOOOOOO

N___0oo0o00ooood000OOd0ddddd

I I I I I I I I I I

.0_,.._CO.8 03.01,.. _ _ O O OO O OO O O O O O OOOOO O OOOOOO
i_0. 0. OCd_l_ 0- 0_ O O O O O OOOOO OOO O OOO OOOOOOO

Q

O I-

.0"
k-

_3
>

I

5O

I',
I',,0

II
o
Z

01
i,,,-I

I.I.

o IZ

_0__

I"I A

I._v
I-

,,,Ai_-.n-

I _ _ _ _ _ _ _ _ _ _ _ _ _ Cd _ _ _ _ _ _ O Cd _ _ _ _ _ _ _ _ O _ _ _
m_mm_m_mmm_m-_m_mmm_m_m_mmmm

I I I I I I _ _ I _ I I ! i t I I i I I I l I I I I I I I I I I I l

A-II8

C
o

@

c

>

o

o

.ID

£.

@;

@

"0

•
b.

O_

nio

I
@

o

@

.O

"1-
I|
m.O

@ @



(3) aJnq.aJad,,,v±

Figure A-67

A-II9



/1 A

El,
I.d "-"
1-"

° IZ

II _ I

_J

U.I Z

>

n,,

n,, p.

_J

CO

I-

,, o I_ Z

t

I--

I-

'"^l
_0_ I-''_

II

° I• Z

i _o____rd_o_ _oooooo00o0o0
mo_mmoor_r_m_moor_c_¢_oooooooooooo
__mmmmm_m___00oo060000o6

A-120

c
o

>
C
o

o

c

c
•

L_
_n

C

o

I

II

o
c c

_2
PI

T
II
_.0
_v



__,'-- ...... _ ...................... _-.................... c'u

r ! '" _---_ ' ........-_.....................

c_ N _ N c_
I I I I I

t---

Figure A-68

A-121



ILl--,
I--

III A

_-_

i--4

0
Z

0
I_.
,0
II

14.1
I-

I--
L'_

rr
I--

J
n

r_

LI.

0'.
I--

[9

I
83
I--

0"
0"-O
,0_

II

Z

i,,-I

l.t.

I'1 A

:E la,.

I-

hl A

k-v

0
Z

S-L_

s-n-

k-v

0
Z

A

:ELL
l,jJv
I-

III A

_-_

k-v

0
Z

i _ _ _ _ _ _ 0 _ _ _ £_ _ 0 _ _ _ _ _ _" _ _ _ _ C_ _ _ _ _ _ _ _ _ _

i i I i i i I i I I I I I I I I I I I I I I I I I I I I I I I I I I

_O___C_O__ _0__0_0__

I I I I I I I I I ! I I I I I _ I I I I I I I I I I I

A-122



Y'b.
Ld,-,
I--

I O0 O0 00000000 O000000000000000000000°°°°oooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

L_ A

_-" rr-
,..,'1" I 0000000000000000000000000000000000°°°°oooooooooooooooooooooooooooooo

°°°°ooooooooooooooooooooooooodddod

0
Z

0

,0
II

x

O.

I.d
I-

IX
I-

.-1

tO

h

d:
ILl

O"
t-

P_
:>

I

I-
U_

A

+;

o

o v
tJ
..,0_
0_0

n
o
z

b_

n

Ld_-,
h-

h-v

0
Z

O_.A

h-

'"^I

° IZ

_v

° IZ

°°°ooooooooooooooooooooooooooooooo
°ooooooooooooooooooooooooooooooooo

°°oooooooooooooooooooooooooooodddo

0000000000000000000000000000000000
°°°ooooooooooooooooooo0oo0ooo00000

oooooooooooooooooooooooooooooooooo

0000000000000000000000000000000000
0000000000000000000000000000000000

°°°°oooooooooooooooooooooooodddoo0

0000000000000000000000000000000000
0000000000000000000000000000000000

°ooooooooooooooooooooooooooooddddd

_0000000000000000000000000000000
_0000000000000000000000000000000

_0_0000000000000000000000000000000
I I I

_mooooooooooooooooooooooooooooooo
_ooooooooooooooooooooooooooooooo

_v_ooooooooooooooooooooooooooddddd

A-123

@
U

>

o

c-
o

u

o

"o

c-

b.

• .e,_

O- o

I

II ._
_._
_'_

0

0 _
-0

w

"I"
II

@
.°

o



THIS PAGE IS INTENTIONALLY LEFT BLANK

A- 124



CO
-..>

I1
.,b,..oj,

F--

I---
CD

F-,-- E

i [ : _"

_ 7,y-_, ' ...............c. ......... _................_ _ v

: j.

i , -............. :............... Od

I t ! , - 4. : - i

_- [ L ,, io", .......... L............ J..... i ...... _............ ;.......

i l I ._

I

(3) e_n;_J_d_l

PRECEDE'_G PAGE BLA[_K NOT FILMED Figure A-69

A-125



0

0

II
X

hi
t--

J

Z

-i

/
n

Ii

GI

I--

C9
>

I

k-

0
or,,

Ii
o

z

0J

.J,4

I.L

L_---
1.-

L,_ A

"s-n-

I-.v

0
Z

A

I-

A

_T
I--v

0
Z

n .--
_Lt.
Ill,.,
t--

1,1"
_-n-

0
7

A

_v

0
Z

I I I I I I I I I I I I I I I I I I I I t I I I I I I I I

___0_______0__

i 1 i i i i i I I I I I I I I I I I I I I I I I I I I I i I I I t I

i t i 1 ! I I I I i I I I i I t I I I ! I t t I I t i I I I 1 I I I

A-126

c
o

r-

e

>
c
o

o

_D

c

c

U_

U_ c

_o

I

0

c C
-,4

0

I
II
=0

..

o



F................ T ................ _.......................... •..........................................

.............. ._._ ('_

_|, ; , ! i 1

................................ _............. {'_

('0
4.

}

i
(.,0

I_- ;....

0

?
..... . C%J

0 _ C_)""

(_) aun_ouad_a!

Figure A-70

A-127



!--
"d_ Cdl'_ I'_ ¢d C_ _ r_ Cd_ _ flO r_ O" O" "_ ¢d _ ff) D_ t_ O" _ _ _ O0 0 0 0 0 0

I ] I I I I I I i I I t I I i I i I I I I I I I I I I

,.,=0

ELL
L,l,l"--
I--

0

0

i.-v
n

W
W-

° I
n-

_J

_I nA I
n T_.

L_

_- _I A
_-n_

0"

I

[i.""

•-_I_. I---

II
o

° 1Z

It-

o

._,,M

>

o

o

C

c

, ®

td_
m C

• ,e4

0" o

I

E'o

o

&.

,aU.
t-

O

-I"
II
o.O
E.._

..

x-4_
O



X

(:t) auno,D'ad_a.L

Figure A-71

A-129



_0_0_00000000000000000000000000

I _0__00000000000000000000000000c___O06000oo0000ooo0060oooddO0

|lllllll

0
t'q
0

II
x

n
I'-

o

J
t.j

_0
Z

on
d
n

O3

I.L

t_

('3

I-

q-
I

I-

{'_h-
I-.W-

II
,_ o

Z

I.L

_.J A

£n-
,-_'r
k-v

0
Z

£b.
Wv

A

I::rr
,-4"r
i--v

C]
Z

n A
£b.
bJv
I--

ILl-"
I:rY
,-_-r
i-v

0
Z

I'1 A

"_-U.
LIJ "--
h-

]CO:

i.-v

C]
Z

Cd___O0000000000000000000000000

I _o_r__ooooooooooooooooooooooooo°m_¢_¢_¢ooooooooooooooooodooododdd

[oo

i _____0___0_0__

i i i i i i i i i i i I I I I I I I I I I I I I I I I I I I I I I I

I I I I I I I I I t I I I I t I I I I I I I I I I I I I I I I I I I

A-130

o

w
u

=
@
>
=
o
u

$-
o

[-

_o

u_
I'- c

_o

I

E_

o

,7.
OU.

.0

tl
_0
E"

tO o
_-Z



C'r)
0")
i.+..._

CT'J

'-'<i i

1_. ,-=::':..._'+" : +

I--- .H+ + i + .+._......._
li ; _ ..... -.

: t.-_ !

---- i ' N

"¢-+- . _ -_-- 4. , .

+ + -°

.... , ......... _. , _ CO

_ _, +.......... _. _"_

.,.-:_ . E

" _"_'_ + : ..........................................: _OJ

t
CO

+....... 4. ........
+ ,' ......
i

, 4L

+ +

L - I ......... I . .

I L

.i..,-....

c::) c-_ o'-"

I

mz
,11.11

Figure A-72

A-131



fl A __O_Cd_O0000000000000000000000
00_0__000000000000000000000000

_,OK_Kmm__ooooooooooooooodo000000

I I i I I i i I i I J

0
U%
[D
it

X

rY

>
0

>

l.-

r_

...¢

..J

I',

0"
I.--

>

i
01
I..-
O_

cn

I-._
Ii
o
z

u.

Ill A

0
Z

A

Wv

0
Z

A

0
Z

A

_v

A

r_

_v

o
Z

i _0___00000000000000000000000
m_mo__ooooooooooooooooooooooo

m____oooooo0oooooo0000000000

_O_O_Cd__O_O_O__OO_O__

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

A-132

:m

C
o

w

._,_

>
c
o

o
q-

c

c

I

II 4.,

o

t_

II
=0



Figure A-73

A-133



O

It
x

i1.
!r"
LAJ
I'-

._1

Z

l:Z:l
_J
I1.

r.13

Li.

OO

t"]
0.
I---

CS
>

I
93
I..-
rj']

I_-
II
o

Z

.wt

I.t.

rt A

_LA.
1,1"-"
I--

LJJ A

,-.,T
I--'-"

0
Z

I'1 A

!r-u.
I.d ---
I--

A

i.-v

0
Z

_I.A.
I.d ""
F-

LU A

,..., "r
I.- "-"

0
Z

0
Z

_ _ _ _ _ _ _o_r.._._ _ _ _ Cd_O0000000

I _ Cd ?d _ _ 0 _ _ _ _ _ 00 _ _ _ _ _._ _ _ _ _ _ _ _ 00000000

M_O0__ I MM__O0_¢ __
i i i i _ i i I i i i i I I I _ I I I I I I I

II II

I ____O00___OO___M_

_gOO__M_gOO__M_O00__ I I
i i i i _ i i i I I I I I _ I I I I I I I I I _ I I I I

II II III

_ _ _ _ _ _ _ _ _ _ Cd _ 0 _ _ _ 0 C_ _ _ _ _ _ _ _ _ _ O_ 0_ _

O_ _____r_r@_ __000_ _
_ l l i l I i i i i I l I I I I I I I I I I I I I I I _ I I I IIII
I

o

I.I

c

°_I

c

>
C
o
l.J

r..
o
¢4-

4u,
c
_u

"U

c
• _I

L_
_t

,¢ C

r'- 0
0 =.

I
II ._

E'_

o
C C

f-

U3
.0

.0

II
_.0

_-- ..

o
_-Z



CD
k_
OD
II

1._1._I,
b---,

(.23*

__1

Z

_J

.__1
C2.

C_

f"n

Or)
CD

Or?

I

f

I

i I
/ --

I

I I

i

I r

I ,i •

I I I

I

(_) _un;aJad_ i

I

I

_cm

JP_

i--_ 0

rn

co (_

, --'-q¢__

J

L

_ ('XJ v

E
i or-_

!.-.

I

I

J(NI

l.r)

I

I ..

_ E

g$

1=

Figure A-74

A-135'



n m=_

k-

W A

_-r,.
,._'r
h---"

0
Z

0
I'_
,0
II

x

o..
s'-

I-

n,"

Z

_1

.J

I.L

l'-
q-

q-
I

1-

I!
,C o

Z

.I-¢

UJ A

0
Z

Q. A

_-v

0
Z

ILl--"
h-

A

0
7

___0___0_0___0_0_

i i i i i i I l I I I I I I I I I I I t I l I I l I l I I I I I I I

A-136



Q. A

EU.
0000000000000000000000000000000000
0000000000000000000000000000000000

................................ ° .

0000000000000000000000000000000000

E[r

_v

ooo0ooooooooooooooooooooooooo0ooo0
ooooooooooooooooooooooo0ooooo0oooo

0oooo0oo0oo0ooooooooooo00oo0o00oo0

0

_0
If

Q.
E
i,I
I-

Z

1

I=
.J
a.

h

_E

O"
p-
q-

:)

q-
I

A

," E
4-_ 0
CU
0 "-"

u

u') D,,
r,,_

II
o

Z

u.

o
Z

Ell
Wv
p.

Iii f,_

£E
_-r

o
Z

I"1[ A

_"h
LU'-"
t--

hi A

_"a:
_-r
p._..

0
Z

rl A

£1,
u.I ---
I-

Iii A

£r_

t-- --,

0000000000000000000000000000000000
0000000000000000000000000000000000

.... , ........ , ........ , , . . , , , , , , , ,

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

• ° ° ...............................

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

................................ ° o

0000000000000000000000000000000000

0

,_,,I

>

o

o
w-

(-

0000000000000000000000000000000000 0 =
000000000000000 O0000 O0000000000000 ..,

.......................... • ,,o,,,o _

0000000000000000000000000000000000

__0_000000000000000000000000000
__00000000000000000000000000000

........... . ................... , 0 , .

___OOO000000000000000000000000

IIII111

_0__000000000000000000000000000
0__000000000000000000000000000

............................... °,,

___000000000000000000000000000

1

II

o

.el

_h

II

A-137



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-138



I
GO
I--
CO

I

i
I

L o
o o o o
I I I I I

(j) aun_o_ad_a±

PRECEDING PAGE BLANK NOT FILMED
Figure A-75

A-139



0

4)
II

x

D.

I--

J

Z

_J

_J
D.

_0

h

0
£d
C9
O"
I--

03

1
£O
I--

-Or'-

I1
4: O

Z

QI

.pl

El,
Wv
I'-

III A

p-_

0
Z

ELI.
Wv

A

Err
MI

0
Z

O. A
_-LL
Wv

WA

0
Z

ELL

o IZ

I _ _ _ _ _ _ _ _ _ _ £_ 0 _ _ _ (,d 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0

i i i i I i I i 1 i I I I I I I I I t I _ I I I I I I I I I _ III II

__0__0__ _£dO_O_O___
_O_O_Cd_O_____O___

t I I i i I _ i I ! I I I I I I I I I i I I I I I I I I I I I I I
t

A- 140

o

u

c

>
c-
o
u

o

f-
I
4_
C
I

£
.

h
U_

0" =

O
O

I
II

{U

O

E

_h

.O
_O

II
_O

p ..

x4._
O

EZ



|

!
T

rE)

1"

.__1

CL_
..__1

cr)
-.-3
LL_

1......

i

q

i

' If

r

C_
C'd
cr)
O3
t--

O3

I
Cr)
i--
CO

I i ! :
4- r :

,i- .;.

t I

' 41- i
i

! _ I ' i

I I I I ,,-.,

I

(_4) eJn_oJad.'"el

_3

O3

G.I
E

o_

_m

i (9
E]

133

£.
GO OJ
c,J 4-)

G

03

,rklv

G_

°1,-i

I--

--4 ("J

¢%1
OJ

C'3

C3
(XI

1

e@

rl,-,

©_-

_rlm

Figure A-76

A- 141



I"I A

ELL
ILl _,
I"-

III A

O
Z

f_

I
II

)-

£
IJJ
I--

L0

"I-

I,

I.I.

s-

0 _
i-

I

I--

I_--
II

Z

._,,I

LI.

N A

b.l _-"
I-

hl A

O
Z

n A

la.l "

IJJ_

,-,'I"
I-- --"

Z

I'I A

£,,.
LU v
I--

[II A

I-" ',."

O
Z

___0_0_______)

i i i i i i I I I I I I I I I I I I I I I I I I I I I I I I I I I I

I _1",.I.._ O.-,-.,_ID-O-a OC,_ _" 0
.ol,,i,,,r-. o- o- G- 0 0 _ ['d_ _-81_

___m06m_dmmm_6

C_,8 0 _ 0 0 _- _" _ O- 0 I'- m _,_'C) _ Cd _

I _ 0 _ _ _ _ _ _ _ _ _ 0 _ C_ _ ______000

c,_m_.o.or..r..mmt00-ooo

0___0

A- 142



_1,1.
ILl--'
I--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000ooooo000ddooodOdddOoddddOddoo

_J A

X_n"
,-,'l-
l-v

I 0000000000000000000000000000000000
0000000000000000000000000000000000

60dOdoodod60000dOddddOooddddOooood

0
Z

I
II

>.

0.

W
I-

Z

7-

b.

L0
D
b.

Cd
0_
0"
i--

:>

I

I--
L0

A

0 _-_

_1_

I_-
II

,¢ 0
Z

• _,,,,I

f'l A

b.I _."
I-

W A

,..4"1"
I-,-v

CI
Z

A

_"b.
W'--
I-

W A

s-0c

I,- ,--

0
Z

N A

l.u ",-
I--

L_ _'_

_"n-

l--v

O
Z

l 0000000000000000000000000000000000
0000000000000000000000000000000000

OOdooodoodooodddoddooo6dodooddoodo

0000000000000000000000000000000000
0000000000000000000000000000000000

ddooooooooooooooooooodo6ddoddo6od6

0000000000000000000000000000000000
0000000000000000000000000000000000

OddOoooOOoOoooooOooooooooddOdddOdd

0000000000000000000000000000000000
0000000000000000000000000000000000

666ood6600600oo00006od66ooddOOdoo6

I __0_00__00000000000000000__0_00__00000000000000000

l I i I I I i ; I I I I 11 I i I

I ___r_o___O00000oo0000000oo
_ _ _ _o o c_ _ _ _ u)_ _ _o o OO 0 o OO OO o 0 o o oo o

______O000ddOddoddd6dd6

A- 143

o

>

0

_..
o

w-

4-*
c

•
U.

la

I'- o
O" o.
I

II ._

o

.0

"r
II
"_0

_ o



THIS PAGE IS INTENTIONALLY LEFT BLANK

A- 144



(J) _._ngoa_d_ei

=|
_,--.

_°8

PRECEDING PAGE BLANK NOT FILMED
Figure A-77

A- 145



1'1 A

ELI.

I'--

Ill A

_-r"
I-- --"

E3
Z

i i I I I I I I I I I _ I I I
II

_- .0 C_l {','} ..-, ,0 _ {"} c_J {"] 0 0 L_ _f_ C_I ,'-'

I I I I I I i I I _ I I I I I I
I11

_O_C__@O__
___0___0

r_

II

o.
E
hi

£0
Z

"I"

LL

E

U_
C_
{n
0"

:>

I
CO

U_

I_I_
I_

II
o

Z

h

n A

El,

Ill A

EE

I--v

O
Z

W-LL

I-

bJ--

i--v

O
Z

I'! A

El,

p-

hi A

EE
_'r
i.-v

O
Z

i i_ _ 0, 0.0,0,_,0 0 i._ i_10,._ {.lj C_,..I,._ i_ LO,_, _ 0_.0 _ _ _ _ _ 0 _ _ _ 0 _

I I I i I I t I _ I i I I I I I I t I I I I I I I I I
I

A- 146



I"1 A

_-IJ.
bJ'-"
1--

0000000000000000000000000000000000
0000000000000000000000000000000000

O00dOoooododoooooooddooooodddddobd

hi ,_,

,,_-r I 0000000000000000000000000000000000
0000000000000000000000000000000000

dOoodOOdoodddodoOOoooOdooododdoddd

0
Z

£LI.
Ld'--

I1_ I,-

II
>-

,,,^[IE _"r"

m
Z

- o IZ

T

I:1
"e
IJ.

_ LLI-."
b. I--

<: W_ I

O"
p-

> o IZ

I
m
I,-
Ol

A

4-' 0

0"-"
U

mr_

Z

.,q

b.

S'LL
W_
t--

,--_ "r"
I--'-"

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

O000ddoododddOdOdOOOodoOddOdododdd

0000000000000000000000000000000000
0000000000000000000000000000000000

dddddOdodoodooodooodoooooddddodddd

0000000000000000000000000000000000
0000000000000000000000000000000000

dOdoddOddddddOdooodddOOoddddddoodd

__M__O0000000000000000000000
__0__00000000000000000000000

_n__m_OOoOodoooooooodddddOdood
___0_
I I I I I I I I I _

II

0___
_00000000000000000000000
_00000000000000000000000

_OdoodooddddOodddddddddO

_0__

A-147

o

U

>

o
u

o
q-

"0

•
h

do

o

,0

-r
II
"0

_ o
l[Z



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-148



LF')

! --T-_ Or)

! ! I i '-'("Y3<i I I

J

-" O,J

..... CO CPC./')
_--D
I_L_

CI3

LF-_

C'O
CT)
I--

CO

I
C_

C.,O

w--m_ _..

oD e-

l I .I=

F-'-

_'-'--_ .......... C'J
......................... C',J

t

L.................. I

.... C,JLO C_ C_
b') C3
I (=3 C_L/3

' "7'
(_) BJCI_DJE)dI.UB_

(_
E

°P'I

l'--

q)

co

o;

OO .
OD

err
QC 0J
C_E

"_"0J

_,,R

PRECEDING PAGE BLANK NOT FILMED Figure A-78

A-i49



l'l A

_" I,I.
IsJ v
I-

II] A

_-n,,
,-,-r
l.-v

° IZ

ILl v
I'-

O

I
II ILl ^
>. _'n_

,._T
I_. I-v

IsJ
l--

m o IZ Z

I

I-
Ll. B._
<E _h

ILl v
U) I--

LI.

_-n_
_"r

-0 I"v

e_

I--

¢ o IZ

',:1"
I

I-
O3

"s" U..

1--

O"
O,, I'.,. ¸ I,-

II
4: o

z o I
Z

i,

___ i _¢___ ___ I __
I I I I I I I I I I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I I I I I I

• , . o . ..........

CII l'll/ ('d CIICII CII C'd Cd CIJ CII CIII CIII L"d Cd CiJ C'd C_I C_I Cll Cd l'_ll _ _ _ _ _ _ _ Td _ _ _ _

,._,_ ,._,._,.4,_ ,_ ,_ ,_ ,'_Cd l'dCd i'dCd Oi Cd rd_ _ el I'__ el I"%

A-150

o

U

=

.i,,I

=

=
o

[..
o

w

w

f.
@

• _II
LI.

gll

I

II 4_

Ill

O

11

,7.

I_LI.

O
('I

I-

II
_.O

@

Ii
_4._

o



!

I

L-_', i _ !

:::]:::

I----.
! ,

(_0

L_L_

r,L3

I
I

I
I "::r

<_

I--.--

:>

,,0"_

' i E
b

0

L..

............................................................ . (',,._.._

_ £4-

' i -i

E

,w,_-'_'-.._ ! : r ¢",J
............... :_:.:_....................... .

?

_,.,___..___ _ i--. _'_ i

......................... L ............. __................. i.............. ._-:_...,, ........
LF_ CO LF_ CO U'_

I

I---

Figure A-79

A-151



0
u3
II

>-

n
T
hi
p-

U]
Z

r%
-r

h-
LL

U]
:D
LL

E

r_
('d

0"
F-
_r

:>

I
{n
p.

0

II
o

Z

@

.PI

_ A

Ell

h"

hi A

En_

i--v

O
Z

fl A

El,

_jJ A

En-

i--v

Q
Z

EL&

Er_

I--v

O
Z

rl A

ELL
UJ--

En _

I----

O
Z

I I I I I I I I I I I I I I I I I I I I 11 I I I I I I I

A-152

o

u
E

c

>
C
o
tJ

o
q-

-[3

m
.k.)

m

"0

U.

•,-, 4.)

• .i-4

M o
0 _.

I

S-o
m

)-_.,
o

m

m

.0

mG

-r
I|
_O
E_

,I o



CZ) f

II .:!

r7 _i"r.

F-- ,

r-7
7-
r7'7

I---
L1_

LO

LI_

£13
I---4

.<

03
O3
I---

CO

I
U3
k--
(j')

Q
Ln

I

c)

f.3

u3 t-
. c'4 v

,exJ

_j
._c_

........ L _ .......................... _j
C_ C_

1 I

(d) eJn_Jedwei

E
• ,r"_

IN-

!

c_1,-

_8

Figure A-80

A-153



I'l A

bJr

Ill A

I--v

0
Z

l'l A

0

-0
II

x

fl
I:
ill
I-

IT
I.IJ
Z

._1

I.-
0

_1
li..

Pd

l'1

I--

GI
>

I
f,.D
l--
f.,l'l

II1 A

0
Z

_'h

_'r_

0
Z

rU.

0

0.-
•,-, II

Z

°_

I-v

0
Z

A-154



_"b.
l.dv
I-

0000000000000000000000000000000000
0000000000000000000000000000000000

dddOOooooooooodooooooooooddooddddO

s-n-
M-r I 0000000000000000000000000000000000

0000000000000000000000000000000000

dOodooodoooooodooddooooododOoddddd

0
Z

£b.
bJ_
I-

0 ,..,-1-
_. _-,.,
-0
II

x

s. 0
• - Z
Ld
H-

n-
W
Z

H-
0
Ez3

.J
n

nJ

_n
O"
h"
,¢

I
_O
I-
_0

A

A =
-_ 0

O_
U_
_0

0_"

0
Z

,_

O- A

ILl,.-.

WA

0
Z

A

_v
I-

I--v

0
Z

O__f@_O00000000000000000000000
__0__000000000000000000000000

__6_m_ddOddddOOddddddddddddddd

_0 _rd_O00000000000000000000000
_h__CdO 00000000000000000000000

_Nrj_n_OdoooooooodododddOdooddd

o

u

>

o
u

o
w-

"o

4-*

-o

U.

,0 =
• ,F,I

0 o

I

, ,u

o

@

PI
.0

O) m
Cd _

X

_ .°

@ o
r'Z



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-156



f

i

C3

(9) eJn_Dde@ei

d

PRECEOING PAGE L_';_ NOT FILMED

Figure A- 102

A-157



i"l

_-Iz.

I-

t_ A

,...* T
l---v

C3
Z

0

II
x

I-

rr
I.l.I

..2

I-
0

_1
tl.

i-

I

1-
01

_h
I._lv
I--

_-n_

0

l-

Ld_

_-r
l--v

0
Z

N A

l.i.l v
I--

__0_0

,,0

,,_ II
o
Z

U.

hl A

l--v

0
Z

A-158



I-

00000000000000000 C,O O000000 C'OC'O0000
O0 DO 000000000000000000'DO0000000000

c_ddOdOOOdd6660660ooooo,_oo6oodododo

Ill A

_-n,

_-v
I O000000000000000000000C'O000_O00000

0000000000000000000000000000000000

doooooooooodooOooooooooOoodddOdOdd

0
h-
.0
II

x

I:I..
'r"
LI.,I
I-

(E
IJJ
Z
I,,-I

,.J

I.,-.
0

r.m
,-I
el

t"d
,i,-I

t"'J
0""
l-
',m"
t"J

I

I--

A c:
•._ o
t-rj
o.,-_

U-O
v

.,-* ,4-
,,_ II

o
Z

QI

o_1

14.

0
Z

rl A

Ld---
I--

L_J _'

_v

0
Z

O.-'-

ILl'-"
I--

LU-'.
£n..
_"r
I----

0
Z

A

LUv
I.-

W

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

dOddooodoooododooooooooooododood60

0000000000000000000000000000000000

0000000000000000000000000000000000

OOdododdd6dOoooooooodooooo6dooo6oo

_ rd Cd 0 C, _ _ _ _ _ _ 00000000000000000000000
0__00__00000000000000000000000

4__4_4_00000000000000606606600

_ _ _d _ _ _ Fd 0 _ _ _ 00000000000000000000000
__000_00000000000000000000000

_mmm_Om_OOdodoooo6066606od6oooo

A-!59

c
o

U

c

.,.._

c

>
c
o
u

o

"0

f.

m

"0

•
b.

O_
0 C

• .e4

0 o
0 _.

; m

E'_

o
C

r =

.0
0"

"1"
II
=0
E ",_

I_Z



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-160



C)
b-.-,.
co

LU
i--..- , i

LU ._

i-I,. o

_..J

CD
c,n

...._1
P_.,._.

Od
,,I--,,-t

CO
0)
I..-.--

('0

Ck.l
I

O3
F_
CJ")

C3
I::::)

.t,

t

,o,,-- -,t.-

• $
I :

"I
9i

,i, ii !e •

4,_ •

| II

o • •

,0 o_

ii.. Q •

:,,,,1'
• [I.

-,o -,I'.

II
Io

lie ,l_ o o

. _ ,l--- o-_I'_ _

,I

,O• q,

oil

• too

,t

to

t

H'

o

o •

q,

• •

4

oo

a •• _4, • :

@

. I
I

• oo

o t

"i

.!

Q

_r. L.

E
-r-.q

/--

O
_-,.q

Q

F

L ..................... i....................

1
7

(J) aun_o_ad_±

Figure A-116

A-161



rh
bJv
h-

Tn-

i--v

0
Z

II
x

13.

bJ

O]
Z

_J
D.

I

O

C9
>

_9
I
U_

U_

rU.
Wv

A

O
Z

D.A

_v

_JA

O
Z

_0 _ _ _ _ _ 0 _ _ _ _ 0 _ _ Cd _ _ _ _ _ Cd Cd 0 _ _ _ O_ _ _ _ _ _
___00_0__00_____

i i i i i i I 1 i i i i I I I I I I I I I I I I I I I I I I I i t I

O3

_: o
Z

_v

0
Z

A-162



rl A

ELL
UJ'-"

LLI A

T'r,-
,-,'I"
l--v

I:)
Z

",,'4

rd

II
x

W

Z
I--4

A

-_ o
c- U
o v

uOO

CO-"

II
o

Z

2

_1

T
J

0

g..
I--
'm

>

I

I--
(11

L_ A

ELL

P

A

F--_

O
7

I_ .-w

F-

_'r
F-v

° IZ

_--h
_Jv
F-

_-r_

° IZ

___O_O0_Ord_O_O0_O___

__rd I _ I _ I I I I _ I _ I I _ I _ I __
I t I I I I I I I 1 i I I I I I I I I I I

__ I I __ I I __ I _____
I I I I I I I I I I I l I I I I I I I I I I I I I I I I I

- L../ A- 163



_-b.
bJ_
h-

A

0000000000000000000000000000000000
0000000000000000000000000000000000

.... , .

6ddddddOddddddddOdoodooooooooo°°°°

0000000000 O00000000000000000000000
0000000000000000000000000000000000

do666dOddddddOddOoodoooooooooo°°°°

0
Z

_'b.
Wv

0000000000000000000000000000000000
0000000000000000000000000000000000

dooo6dddddddOoododdddddOd6ddOddd66

U
x

W

O]
Z

.3
O.

I

0
s_

[5

I'-

O]
>

(5
I

U]

I °°°°°°°°°°_ o_ °o°°°_°°_°°_°°_°°_°_°°°°°°°°°°
OdoodooodooooooodoOOddddOdddddddc_d

Ldv

0
Z

Ld_

('_.

o
Z

° I
,, Z

b.

........... - .... .°,..,..'°°"

C
o

u

C

>
C
o
u

o

C
@

c
• @

b.
m

O_

• ._-I

(D =
I

6_

o
C

m_,

.0
0-

II
=0

@

o



Lr3
,"-"4

Od

]l
><

13_

Li.I
I--

,-._ ,..,
.,,,..I

,--, I.I.

0'3

C3
¢&l

i ""• "t II

r'.:.
i • • •• • t ._ .,

• • q.
• • •

.4 • I.

i,

J

CD
I0

i •

.0

4 •

_. • I' °

I "." ° °

I'0q' I. _'

IO

O

• • _.o

t

• Q

• o °° •

Q
LO

i. .0

$ oil

m •

4

• oo

(9) aJn DJed e$

• I

" :-i

".::!

4 O_

• O_O _*_

I.

II' *

0"

II

°_°

i.:..

I

.i....-I

N

-r-

I11
H

I--.

"ID

CL
13

LIJ

I-
(3

0r3

O

_3

I

Figure A-128

A-165



A

I:I.L
i.,d "--."
I--

JlJ A

_'-rr
_'r"

[3
Z

0
p,.

0
tO

0,-,
_-
•_ It
,¢ o

Z

,0
II
x

n

I,I
l-

_J
Z

p-
O
_z3

-I

t_
+-I

P3
0"

P3
:>

I
03

U3

I"I A

hl A

M'r
l--v

O
Z

_--h
ILl'-"

llJ ._

I-----

O
Z

_h

III A

:I:: n"
_ "r"
l,-v

0
Z

I _ _ _ _ Cd 0 _ _ _ _ _ _ _ ¢Q _ _ _ 0 C_ 0 _ _ _ _ _ _ _ _ _ O_ _
___Cd_O___O____O_

I I I I I I I I t I I I I I I I I I I I I I I 1 I I I I I I I I I I

A-166



A

_l,t.

!-

Ill A

O
Z

0
i',-

Ii

A

A C

CL_

_O

< O
Z

°_

b.

r

k-

O
Z

Z

_1 nA

0 I.-

_J
n

I,_IA

O"
F-

7
r'l
I

m
I--
ffl

_ A

I-

,,,AII'll:

0"0" 0   '0" 0   0"oooooooooooooooooooo,.,,.,

A-167



OOOOOOOOOOOOOO

OOOOOOOOO8_8
_ _O.OOOOOOOOOOOO

m__dodddod0ddddd00ddodddododddd6
_III i
II

0
r,,
,,o
II

x

o.

w
I--

rr"
Ld
Z

i.-
0

..J
0..

('d
,.,=4

P)
O"
i-

P)
:>

t")
I

tO
l-
Cn

A
4.) O

Ov
UO
_C5
O,"_

..4 I!
o
Z

U.

O
Z

n A

_"b.
I,d.-.
F-

_J A

E_
,-,-1-
h.v

O
z

nA
EU.
bjr
h-

£n-

h-v

O
Z

bJ_
h-

v

O
Z

__OOOOOOOOOOOOOOOOOOOOOOOOOOOO

I _OO_OOOOOOOOOOOOOOOOOOOOOOOOOOOO_mmm0dddooodd0ddddd00Ododddddddd

__O___O___O___
I _________OOOOOOOOO

hh_O_O_O__O
__0___ _ _

.............. ,°

-______

0 _ __ ___0_
____0__

....... °°°o,°°ooo"

_ O0 0 _____

o

>

o

o
,4,-

U.
m

o

E_

o

.PI

0
.0

I!

Ev

III o
£z



11
X

L_

..... tre, lp ........... •

•._ • :
.Io •

ee •

4' e

• e|

9
4_

f-y._ .< ml

1

i---

Q
Q

Or) _.J

_o

t*

e* 4

e

!

• • 4_ o4 • _ _ e 4. • ..::

6 e

.itT

• e e
@

• 9ee •

.r, •

.- "._.:

°ego • 4 • • 4 • I
r

; .° .i_

• • 4

• • el • •
I • ol •e

t
t

i ° °• * ,J

• •I "

i ee '_

l

. ".'.

0

.-_ (%1
1

!.

e* 6 e_ e_e

c_

(9) ejn  Jed ei

ee e •
i,

V

Gl

• ,,-,,I

1--

.--,_

_J

Q

Figure A-130

A-169



ILl--"
I--

_'_r

I.- ,,-,

o
z

0

II
>(

I.-

r_
Z

VJq,-
II

,,_ o
Z

.p,,I

I.I.

-J
0.

"Jr"
.-I

O9

O'J
O"
I-.

D,

L_
I

I--

I--

W A

0
Z

11..-.

A

° IZ

A

_v

° IZ

A-170



1"1 A

_'I.L
b,I ,-_
I-

hi A

_rr

I----

0
Z

n

£b.
I,Ll'.-
)--

M_
i.=.v

0

II 0
x Z

bJ
l-

_0
Z

_J
O.

"r
I

O_

O"
l-

e_

f.O
I-

A

A
o

o _--
Uu_

Z

0
Z

i'l A

b.lv
I-

hl A

0
Z

_0_000__ I 0_ I I _ I _ I _ _ 100_
I _ I __ I I I _ I I I I I _ I

II IIIII I II

A-171



I:b.
Ld--"
h-

W

T-r,,

k---,

i 00000000000000000000 O00000 O0000000
0000000000000000000000000000000000

• . , ° • ................. , ..... . . . . • .

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

oodddododddddOddoddoodddOdddOodddd

0

0
II

x

11.

I-

Z

_Q
J
I1.

"I"
_1

!-

I

I--

A

•_ o
"u
o..-.

•-_ I!
,C o

Z

o

.r4

i,

0
Z

0,. A

Wv
i.-

A

T',_.
_.,-r
h----

0
Z

11..-.

ILl'-"

ILl-"-

_.,'r
k-v

0
Z

£b.
_v
h-

A

0
Z

_ _ _ __ 0_00_ _00000000000000000
0___ _0 __00000000000000000

__ I __ I _ I I
IIII IIIIII I

__00___00000000000000000
0_00_0___00000000000000000

• ........................ • ........

______00000000000000000

A-172

c
o

@
U

c

°_

c

>
c
0
u

o

.f.

C
• @

U.

• .e4

o
C C

._._

-C
0

.0

]:

=0

_-- ..

o
TZ



CD
IF)
CO
II

X

13_
5-
i..U
I---

03

4,

'_m 't' II t •

• Q

• .;°:

• .° °_

,J

,D.,
Q o

,m

,I

o
• • •

o
• ,0 • .

eo

• _ 'l o
'P ,b •

o
• • •

,j •

o 'l

o

!.
p *

eq t'

o

c_

E

>

OD
I

L,r')
I--
Cr)

Q

1

C_
c_

Q

• ot •

Q

'%

q •

• 4

• 4 •

Q

(-4) a- n0,Duad a.l.

,_ o _ _o

CD

I

_1/_ •

I--

.-C_

rn

LU

0
• e"l

r,/)
.r-I

c_

c_

I

Figure A-135

A-173



0,. A

b.lv
I-

hi A

1:3
Z

0

II
x

I,U
I--

U]
Z

,0
{'1

,0 .--_
{',] _.

II
o

Z

I,,,4

,-I

T
IE

f'l
O"
I-

>

I
l.n
I-

IMv
I-

I,-v

0
Z

_-LL
L_'_
I-

hl A

0
Z

A

rU.

hi A

M_

0
Z

A-174



I'l A

b.i "--,"
I-

Er_
,_'r"
I-v.

0
Z

0

II
x

n

bJ
I--

_D

._1

T
m,-

O_
I--

_J
I

A

A lZ

_U
o v

U-O

-0 "-'

•" II
.,_ o

Z

A

E_
ILl,.,"
I--

A

_n,."
,.-, -r
l-..v

0
Z

n ---.

l._v
I--'

E ""
,-, "r
i,-v

0
Z

I.._v
I-'-

Ill A

E ,',"
,-,T
l,,-v

1:3
Z

_____0
___0__0_ _1,.. _" 0,-,1"- 0",0 _,_,.__'_r _

I __0_00000__
__0

__0__
__00_

__0
__0 oooooooooooooooo -

I ___
0__ _0_£___0__

_____00000



t'l A

ILl,-"
h-

00000000 ....'000000000000000000000000
00000000 0000000 O0000000000000000

60ddddddodddddd6Oooododddddddddodd

_J A

£n,"
,..,"r
h-._,

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ddooooobdoddboddod6dOddboboooobddb

0
Z

_"h
I._lv
I--

£n-
_'r

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ddOddoddodddOdddOOdoddodddddOddddd

o

U

c

>

o
U



II
X

Iml

z_

_d _

I

Q q

"I i "
• Q

_o t

o

• 9

I'I,I-,

I

Q

Q

o•

4, •

t •

o

o
• • Q

°o o

B

o

eo
4 o

4 .

• 8 : .

: :%

t _Qo

$ •

Q •

e, •

v'_: °

_. °

• o_
e • •

Q _ O

(9) aJn_DJad_a±

l&l
E

.r--I

I'--

03 60
13-

LIJ

0

(/)
°_,,_

C3

Fibre A-t36

A-177



T'b.
Wv
I-"

L_ A

,-, "r"
h-v

O
Z

0

,,0
II

x

II
,_ o

Z

E

I--

Z

.d

7"

O

O_
i--

('1

1
O]
I--
0_

I'1 A

El,
bJv

Err"
,-,'1"
;.....

C3
Z

II1 --,.

TU.
Wv
l--

bJA

l,-v

(3
Z

n A

l,llv
I--

l--v

0
Z

___h___O0_O_O00_O0__

I I I I I I I I I I "1. I I I I I I I I I I I I I I I I I I I I I I

A-178



F-

IIJ A

i.-v

0
Z

0
I'_

II
X

n

I--

7

.J
D.

_1

0

O"
I,--

I
r_
k-

A

.la o

o'-"
uf'-
v_

II

P

A

Err

l-v

0
Z

0..,-,
ELI.
Wv
k-

l-v

0
Z

A

F-

A

s"_"

l-v

0
Z

_00_
0__

__00

O0-tn

A-179



CI A

EU.
I.d,-,
I--

hi A

I::,Y
p., "1"
I-.v

OOOOOOOO O O OOOOOOOOOO OOOOOOOOOOOOOO
OOOOOOOOOOO OOO OOO OO O OOOOOOOOOOOOOO

d0ddddddddd0ddodd0d6oddodo6doooo6o

OOOOOOOOO OO OOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0ddddd0d0dddddddddd0ddddddoddddddd

O

,43
II

E
b.J
I-

Z

.-I
0..

"r"
..I

0

0-
i-

I
03
I---
O3

A

4_ O
_U

UP"

r..._

o
Z

o

i.

o
z

I'1 A

£,
W_

LLJ A

O
Z

12.,-.
_'LL
ILl,-"

bJA

O
Z

£U.

P

LIJ *--

Z:r_

I-v

O
Z

__O_OO__OOOOOOOOOOOOOOOOOO
______OOOOOOOOOOOOOOOOO

_ _ I __ I I I I
III I 111111

I _O__OO--___BOOOOOOOOOOOOOOOOO
O___O___OOOOOOOOOOOOOOOOO

______BOOOOOOOOOOOOOOOOO

A-180

U

>

o

o

&a

o

4_
E
@

c-
• _ll

h

_-I 0

I q
II ,_

I

0
= 1--

£

II

_h

.0
QI
m;
,'4 N

|1

q 0



C)
D--
LID
11

><

I--

Q *
• •

oo

e • ,0 •

o •

U3
1.1.1

I---

oQ

44 • • o _ _,

e

>

O3
I

cr)
H-
(.r)

CD ¢=)
C_ c_

Q

,I

,D
,p

o

oI' Q

'D• * _,

II "

Q

4',D ol

Q ,0 4

• ° 'l

• _

Q ° _a _

• • •

=.

: ¢

• o _

Q

o _0

(j) a n aaad ai

,,.., •

C_
C)

I

f...
-t-

(1/
N

-r-'l

O

LI_I

C
O

• ffl

°_..I

I

A-181

Figure A-137



n s,_

S'LL
Ldv
I--

hJ A

_::I:
l-v

0
Z

Wv

-0
r,,

II
x

(8
O.
T
Ld
I-

_:_
-r

_J

i,

"I"
-J

,d"
rd

O"

r9
_>

I

I-
In

co
1"_

11
o

Z

i.l.

Ill A

,-, "r"
i--v

0
Z

I'J A

_ 1.1,.
I.IJ -.-
I--

"'-I'r--_

I.- ._.

° iZ

I"l A

_-U..
I.zJv
I--

'"-I•,r" a:

i-.v

° IZ

I I I I I I I l I I I l I I I I I I

A-182



f'l A

Y'I.L

I-

h_

_._

0
Z

h-

II
x

4_ o
c-L;
O_

UO

0
Z

b.

n
£
W
h-

I::I
"r

._I

-r
-I

O"
I-

>

I

JlJ

0
Z

A

L_

L_

0
Z

Ldv
h-

L_ A

0
Z

_0000000000000000000_____

A-183



u_
II

x

U1
I1.
E
W
I-

I
.c
_J

b.

"1-
.J

_r

O-
k-

>

I
U_

U_

-'- c

=t_

uU)

Flq-
•_ U

Z

p-4

.fq

Lk

_5 I oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooddoddddddOddddOdddodddddoodddd

L_ A

r'n-
0000000000000000000000000000000000
0000000000000000000000000000000000

dddddododdddddddodooodoodddddddddd

0
Z

_ I _m_R______O00000000000
__0_00__0___000000000000

_ I _ I __ I I __ I I I I
I" I I i I I I I I I I I

EE

I" ""

{3
Z

nA
El,

Ld"
_"R:

I-.- _.

O
Z

__O__O_hh_O_O000000000000
____hOO_hO_O_hO00000000000

I"I A

b.l_-
h-

EE
_.,'r
I _ _,

{3
Z

A-184

:m

o

tJ
=

o_,,I

>

0
w

_,.
o

_.

"o

Cd,_

• ,e4

_" 0
Od o

I @

o

£,,

0,
.0

II

_v
Q

I'm °o

@



rE)
D,,,,
LF)
II

X

L,O
r'_

LI.J
I---

E3
"T-

r--q _'.,-
t-a ,..,

L.L ,.-._
I.I.. -

.._..J _.
÷

÷

0',..I
O3
C]')
I-'-

CO

CO
I

L,Q
I.----
U3

c_
I.,1'3

I

" , ,,t, '1
• •

_o*t, i 4

• !

c)
c3

4

O0 •

4

O

O ° •

I

o

o

t •

i •
• 4

• •

o_

o

Q_

oq, •

,0 ,p

.o

• _ •

I

":'i:""!.•

i

A

.i
I ""

1

l'
4

,! ".:

Q

4

o

4

a ,

• i

'l'e 4

-" l

" .! ° . :':

• ., .

C_

(J) eJn_DJed_e$

C3
I..13

I

O
(=3

J

...,=,

V

H
°,.,_

I.-.-.

"1=]
d_

r-_
0

L.U

t-
O

c_ _
,el

d

(=3

l..r3

I

Figure A-138

A-185



A

_ I,,I,.
ILl---

h_ A

_ "z"
I,--v

0
Z

_0
p_

II
x

CO
I:L
Z:
i,i
I.--

"1-

/

Li.

"l-
n-

O"
l--
,m
CO

C5
I

O_
l--
O]

Ill A

TU.

l-

JlJ A

Tre

l---.

0
Z

]El,
b.I "-'
I-

Ld--.
Z:R:
,-,'T
I.-- '--

O
Z

]EU.
Wv
I-

_0__0_
__0_

__0_
__000

0"

_,,._

H
,_ o

Z

b.

A

0
Z

A-186



p.

W A

_-r_

0
Z

fl A

l-

hi A

Err

I_ I--'--

II
x

CO 0
_. Z

hl
I--

"1"

_J
I=

I.I.

"I"

O"
I--

>

I

I-

E

c- U
o_.,,

uO _

II
,_ o

Z

._,_

l--

bJA

_--,._

0
Z

A

ELI.
_v

E_
M-r

0
Z

I _0_00____
__0_0__0_0

__O00_C___
__0000000000000

_0_____
__0__0__0_

0000____

I _B_O_rg___O_O0 O00 _ _ _ _ _ _ _ _ _ C_C_

_ I ___0__
I I I I I I I 11 I _ I 11 I

I

____0_0_
_0_____

__0__0__

Ill lilt IIII

I _ C_ _ _ _ 0 _ _ _ _ _ _ ____00000

A-187



0,,. A

it,.,
P

;-. ,.,

000000000000000000000000000000.0000
00000000000000000000 O0000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

oddododdoddodoodddOodoo6ododdoodoo

,0

LO
II

x

U_
n

LU

C:
3:
,c
.2

C2
3

"1"
n-

U'J

I,-
,q,

>

I
CO
I--

C
4_ 0
CU
Ov
UO"

0"_

II
0
Z

w
F-i

0
Z

Wv

0
Z

W_

W_
_-rY
_'r

0
Z

El,
Wv

E_
_'r

0
Z

I W_O__W__O_O_O0__O00000
_ __OW WW_O_ _ __0_ _0_000000

°.o° ....................... .° .....

_____0___0__000000
_ _ _ _ _ _ _ _ _ _ _ _ _._ I I _ _ _ _ I I I
I I I I I I I I I I I I I I I I I I I I I I

o

o

r-

>
C
o

o

c
. ,_

_D o

8_

o
C

£.

.0

W

tu
_ .°

ICZ



(.0

LO
II

X

U3
13_

LI.I
I---

,0

II

EZI
"l-

._a,i

O,J

O3
I----

O3
>

I

O'3
I

U3
i---
0'3

I.O
.--ii

o

4/". •

• -:-.,

o

I,

1
L

• I

! t

I

Q

• I,°

:" " I " "

• 41

• . • • • 1,0 4,

t
t •

oQ •

• • •

o ".

i,

4,

I

o

4

I •

Io

t

o,," •

e

.q.

,i,
4

6 • !.

o

.

4. ti • • •

• I _ _ _

• ,,_• t _

i8

• .t

CD

(j) eJn_saed_e±

(:3
I..1'3

I
IC)

I

1 CII

..I

{_
"I-

E

I.--.

, 1:3
,1:::3 G,I

13..
13

,.--I

i"
0

• ,,,--I

id

o

I

Figure A- 139

A-189



bJ_
h-

W

En"

h- ".-,

0
Z

l l I I i I I I I I i I I I i I I I I l I I I i l i l l i | l I i i

h.
0
03

II
x

_0
n

bJ

"r

.J

h-
b.

T
.J

,0
C_

0 _

{'1
t

O]

01

0
,_-

0,"_
_._.
•-, H
,_ 0

Z

rl A

W_

A

Err
,.,'1-

0
Z

ELI.

En_

h.v

0
Z

n A

El'

h"

W A

0
Z

A-190



f'l A

_"U.
Li,l -._
k-

A

I----

o IZ
_Cd _ _ _ _ _ Cd _ Cd _ _ Cd _ Cd Cd CdCd Cd _ Cd _ _ Cd Cd Cd _ Cd _ _ _ _ _ _

0

X

W
I-

"1"

L_

T
..J

I--

O_

A

_m o

uO

o
Z

U.

_L A

L_

L_ A

0

n _
_'b.

0
Z

L_ A

0
Z

_00__

0___

o  o Roo

00000_

I _
___0__

__0_

__000_
__0000

_0__
_00000

__0_

A-191

_,_-II_,,01_.I_I_0

_,_I,,i-,I ,_,-I,i_I ,r-l,l_l



t'_ A

Wv

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

;,,,
O

1!

A

4-_ 0
CtJ
Ov

UO
vq-
O"

•-_ II
0

Z

0

.r,4

x

I1.
T"
l,d
h-

C_
"r
.(
..J

h

"1"

-0

0"
h-
q-

I
U]

U_

£cr

;-....

o
Z

rb.
wv
h-

h.v

0
Z

W_

h

s-0c

° IZ

A

£LL
Wv
h-

° IZ

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

ddd00dddddd0d0dd000d000ddddddddddd

I __OOOOOOOOOOOOOOOOOOOOOOOOOOOOO
_O_OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

__dd00dd000dddddddddddddooddood

__OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
__00OOOOOOOOOOOOOOOOOOOOOOOOOOO

_mmdd00000d0d0ddddddddddddd0dddd

A-192 , ,

o

u
C

>

0
u

o

Im

4_
c

C
•

&e

O- c

,iio

T,,
U _

G'o

C C
°_,,4

£ -,

f_U.
0 _

.0

,.4 N

I|

Q
_ °°



[-....
(Z3
CO

II
X

03
CL

III
I--

4 •

, "._.

* e_q _Qo .

I °. _.

I .... •

4

Q

$

(3-)
p--

O3

O3
I

(73

O3

Q
1.13

Q
C3

• eo" oe

°° o I, •

Q

o

o

Q _i, •

; . °

o

• _ • •

oo • ,

• _e Q • •

i°ii ..
" t:" •

o° " • "1:

• .':1
". ", _ i

':l

:° • * ..
"1 "° :

I

-:

0
tO I..13

I

_4 o Q

:I

0
0

I

d

I

F£_ure A- 140

A-193



h-

A

0
Z

I _ _ _ 0 _ _ _ _ 0 _ _ _ _ _ _ _ _ 0 Cd _ _ _ Cd _ _ _ _ _ _ _0 _ _ _________0_0___

I 1 I I I I I I I i I I I i i f I i I i I I i I i I I I I I I f i !

0
_0

x

11.

b_

"r

_I

l-
b.

"1-
n_

_d
('I

('5

_5

O]
l--
bO

I1
.4: o

Z

_p

.a-4

Ld,--
I--

Ill A

r0_

o
z

11....

bJ_
h-

bJ_
_"r_

0
Z

n ._

L_

_-n_
_'r

° IZ

A-194



A

_-lz.
Wv
I-

£0:

l.-v

0
Z

A

I-
I _ _ _ _ _ _ _ 0 _ 0 _ _ _ _d _ _ _d _ 0 _ _ _ _ 0 _ _ 0 _ _ _ _d _ _ _

_____O__M_O____

I I I I I I i I I I I I I I I I I I I I I t I I I I i I I I I I

0
01

II
X

n

I--

I

_J

I-

I
r_

I-

P_
I

A

_._ o

o

Z

A

_T
I--v

0
Z

n_
£m,

0
Z

£U.

L_

I--v

0
Z

_0__0_00__

___0____
00000000____

I O__O_d___O_0 0 0 0 0 _ _ _ _ _ _ _ _ _ _ _d _d Fd _

_M___O0_O
_ _ __0_0_

___0__

__0___

J Cd _ _ _ 0 0 _ _ _ 0 _ _ _ _ _ C_ _ _ _ 0 0 _ _ _ _ _ _ _ _0 _ _ 0 0d rd 0 _ _ _ rd rd K _ _ K 0 _ m _ _ m _ 0 m cd K K _ K rd rd rd K rd _ rJ 0

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

I _____0__
__f__O__O__

I _fd___O___O

_0_0___
0___0__

___00__
___0000000

___0__
___00000

I ____0___0__0__0_

I I I I I I I I l I I I I I I I I I I I I I I I I I I I I I I I I I

_ _ _ _ _'_ _ _ _ _ _ _ _ _ _ _ _ _

_ _0__0_00

od4_mmmd_ddd_m

A-195

__0_ ___0



L_v
h-

0000000000000000000000000000000000
0000000000000000000000000000000000

600ddOoodoododoododoooooddoooooddd

_ I 0000000000000000000000000000000000
0000000000000000000000000000000000

dOdodooOdOododoododooooodddddodddd

;x
0
0

I;
x

A

._ o
_U
o--,

U,-,
vq-

_l'q-

Z

-pl

U.

n
E
UJ
I-

"I-

I

I-
U.
_C

T
n-

t',
CU

O"
i--

l
m
k-

0
Z

ELI.
Ld'-"
i-

£n"

l--v

0
Z

n .-,
£U.
LIJv
I--

LIJA
TO_

l.-v

0
Z

i'l A

W

0
Z

I __0_o00000000000000000000000000
00_0_0000000000000000000000000000

md_d_mmddOOdOdOooddoddododdoddddoo
_l__
I

00_0_000000000000000000000000000
__h_O00000000000000000000000000

__mdOoooOooodOOodddddddddOddOd

A-196

o

u

-el

>

o

o
r._

"o

0 =
• ,el

o

I
II

E=
i;

o
= =

£,,

"1"
II

E_

Ii
_ 4a

£Z



C_

,i--4

II
><

C.S"J
r"l

U..I
I--

.._I ,._

I-'-
O3

Q

,I

4,
• +

• e'a,l

B

,J • ,o ll.e4

o
,I,-'4

Q

• 4 4 • •

4,

4J •

.'" .

:'..: .

_o • • ee

o,

oe _I+ 'I'i '
• 4

41' Q,

4 o O0

s :
i 'DQo _

o

.. ":.-
_Qe • •

_°

,+ ++e+ i

• 41,+ ++ _ 'I+I+ , ,I

I •
Z :
: : .I

• ,s0 :

,IP

• 't

°°° _

,0Q • Q •

Q

,o

°,l

,D'D 4 'O

(j) aan auadma±

Q

I

lo

l

.+

4_ ,i.

.I

"1

el

O
+,,,,q

I

+:

++4_ 'lo

-T-
V

,_-.4

F""-

i----4

u.I

<,.-
0

. +,....4

++++
.p..4

i.r)

i

m

I--
....J

Figure A-I41

A-197



rl A

ELI.
14.1-.-
I'-

hi A

Z:R:
,.._nr
l,-v

_D
Z

Wv
k-

0

II
x

"_.

W
I-

n,-

7

..1

--I

r'l

r'l

I

k-

hi A

0
Z

ILl.",
_-r_

0
Z

_I"
_. ,,,_

II
_: o

Z

kl.

hJ

._==- _._

0
Z

A-198



UJ'--
i--

I I i I I i f I I I I I i I i I I I I I f I

L,_ A

,,-, -r
I-,-v

0
Z

Ld---
b--

0
I',
,.0
II
x

D.
E

I--

L_
Z
I--(

.J

CD
,-n

J
Q.

Cd

g
F-

p-/

m
I--
gl

A

.¢
I::::

EU
0 v

II
0

Z

i,-I

h

L,_ A

Er,"
,-.,'l-
i-v

0
Z

's" LL
L/Iv
I--

Z:r,"
_-,'r
H'-"

0
Z

I'1 A

El,

p-

hJ A

_'r
p.v

0
Z

I I I I I I I I I I I I I I I I I

• A-199



s" I_.

h-

A

0
Z

0

_0
II

x

n

bJ
l-

r_
L_
Z

.J

I-
0

_I
n

O"
I--

{5

I

O]

A

A
4_ 0

U_

,[ 0
Z

h

A

Ld_-

L_ A

_]_

0
Z

n_

ILl,-,

LdA

i-v

0
Z

0,. A

Ldv
h-

ill A

£n-

0
Z

I ______

_0__0_0__
_0_____0

I ___0___
0___0__
____0000000

A- 200



I

ILl'."
j--

I 0 0 0 0 0 O0 O0 0 O0 0 0 0 _ V V U v_ _ v_ v _-_v _._-_v"v_'*_
....... • ....... . ........

ooooooodododoooodooooooooooooooooo

_ A

_-n.,
_-r
i.-v

0000000000000000000000000000000000
0000000000000000000000000000000000

dddOdooodooddoOdoodododdoddoddddod

C
o
_J
v

0

II
x

n

hi
k-

IT
IM
Z

_1

t--
0

_1
n

I--

G]
>

I
_J
I--

.5

o

v

I4-
I1
o
Z

h

0
Z

_h
IJJ"_"
I--

_v

1:3
Z

ILl"

_A

0
Z

A

L_v

L_

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

dddddOdOoooooooodddOddOddddddddddd

I O0 O000000"0000000000000000000000000

0000000000000000000000000000000000

O00606000dOdddooooooddddddddddOod6

0000000000000000000000000000000000
0000000000000000000000000000000000

O0ooododooOoooooooooddoododooooodd

0000000000000000000000000000000000
0000000000000000000000000000000000

oooooooooo00000000ooo000oo000dOobd

I Cd C@ _ _ _ _ _ 000000000000000000000000000

___000000000000000000000000000

mm__oooooodoooodooodo0000000000

I

I

__0_000000000000000000000000000
__O_O0000C, O00000000000000000000

Nr_j_jmm¢OOoooooooooooooooooddooodo0

A-201

o

U

>

o
u

o

nD

•
U.

I

,-_ r@

I--4o
o

2_

'_'b.

.0

o;

"r
II
_0

_'Z



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-202



("2

I
CO

8

o

t, el

• • •

p

r

o_

J
• _*1 w •

Q

e4

:" .'."
t t •

4

e4

#

i . 1

_. "': ;.. •
,,I _" • • •

4.

4'4.

e '_

,-_ ° °
4, 4.

i °

! •

c_

....... ".,...,,_'__.-........

" i
1 •

m t/_

_ V

..-., -r-
V

E

I---

__

-r-_

d_
°r--_

Figure A- 144

A-203



n A

Ell
I.U '._
i-"

W A

En,,.
_T
I--v

_____O
__O___ _0______

0
Z

0

-0
It

X

0.

I,i

r_
hi
Z

.J

)--
0

.J
n

t_

{'3

I

F-

ELI.

H

I[1 A

EE

O
Z

En_

° IZ

EL_

k--

_ _ F4 O00 _0_
0___0_

I II IIIII

_0_0_0_0_
_00___

_00____

_0_0_00__00__
__0_____

(::0_

II
o

Z

._=I

LI.

Ill A

_-r'
l-.v

{3
Z

A-204



W'-"

L_ A

0
Z

II II II I IIII

0
I'-
,8
II

x

x:
LIJ
I--

rr

x
I"4

_J

I-
0
E1

.J

{'d
.,-I

In
0-
I-

>

In
I

{n
l-
In

c

C_
o --,
U_

o
Z

W.

A

$" kl.

P

Ll, l A

Err

i-- ---

0
Z

_"h

p-

ILl A
Er_

0
Z

El,
IJ.I v

hi A

_-r,,
_-r
i.-v

rn
Z

_O_Cd__O0_O_O0__



ILl.-,
h-

0000000000000000000"000000000000000
oooooooooooooooooooooooooooooooooo
dOoddoooodoooodddOddddoooododooddo

_ I 00000000000000000000000000 O0000000
0000000000000000000000000000000000

doooodooododododddddoddOdodddddddd

0
Z

0
P,
,0
II

x

£
b_

..-,
•_ o

h-

n,
Ld
Z

.J

0

J

F,
O-
h-

I
U_
I.--

_ I ooooooooooooooooooooooooooooo0oooo
oooo ooo oo o o ooooooo0oo0ooooooo0oooo

ddddddOOodddddddOdddooododododdddO

W A

,-.,'I"

0000000000000000000000000000000000
0000000000000000000000000000000000

dddddodddddddddododdoddodddddodddd

[3
Z

Eb. k
b Jr
I--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

dddddOdOoddodooddOdOddddddddddddod

_'r
h-v

0000000000000000000000000000000000
0000000000000000000000000000000000

Oddddoddooododdodoodododddddododdo

0
Z

I'I A

]El,
U.lv
h"

i,-I

c
o

^ _ddddOOodoodododoooooOdddddOdoddd o_

.0

_00000000000000000000000000000000
_00000000000000000000000000000000 _ m

I q
II ,_

o
E E

E

,_ II
o

Z

b.

r,.

0_u _ J mmO000000000000000oo00000000000000 c_.
_000000000000000000o0000000000000 II

m _-. _mdddooooddodddOoododdOddodddddddd

U

>

o
, 4J

r..
o

,.6.

"1o

4.)

_O

"o

•
b.

•-_ 4,)



LLI -
Z
I---I

_.J

F--

r'n

_3
._J
EL

(_j

O3
(33

03

LID
I

03
I---
03

i

C_
c_

I

f
I

I

"4- ....... .----I

o_

e_ • 0 o

I-

" .'i"

____z__"; ."___
t

te_

.:-}

2IZ
v

Q/
E

).--.

: ." ,. _.

i " • oo° r--'l
I

_- "o • .. i c-

" "" • _ "." " I "'_

.................................................... __ ...... .. .......... __...................

• .. .1:

ql
t,e

ee _ e

- :,.
1 "0 •

! -.. .

J J_.." ......................................

_r-

Figure A-158

A-207



E_ I 0000000000000000000000000000000000
0000000000000000000000000000000000

hi ,-_

,.,-r

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
C_

II
o
Z

0
Z

_v

_---. 0ooo0ooooooo0o0._...- ....... ,..,......

0
Z

o

I:

o
&a

o

&.

c

u2 ®

• .f,_

II ,t_

F--,_
o

E •
f-

.Q
0

"r
II

_Q

EZ

A- 208



" i

-'r- d=l !
e_ 1...- i t

1
I

1 '
I

I

I
I

i

¢Xl _...-r-'_ I

Z,_-_ _"10.

t._M
____]:x,,

c:L_
X

__1

C"d
I

CO

U3

[

L

r-

I

i i-

aun_ouadma I

LF_

u_
_0

CD

COCO

CD
-1-

1

III

I--

CD

LF]

OD

.-I
Z

C,8
_'_C_

I,--

_o
c_

Figure A-202

A-209



f'l A

TU.

h-
I 0000000000000000000000000000000000

0000000000000000000000000000000000

odddOddoddoooooooooododddOOddddOdO

A

,-.,"r
l.-v

O000000000000000CO0000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

cn

D

(

uJ
s.

Lu

-I-

.2
u.

-1-

Z
D

..2

r_

P]
O"
h-
,q-
CO

I
O_
I--

0
Z

A

° IZ

l'l A

ILl--"
p-

Lu_

° IZ

A

s-l_.

h.

Jl_ A

_-r,-
0 _n-

_OJ I-" -."
O_-
C_ tl

0 ---
Z

° I• Z

°f"4

u

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

O00000000000000OO00000000000000000
O000000000000000000000OO0000000000

O000000000000000oo000oooodooOOOOOd

0000000000000000000000000000000000
0000000000000000000000000000000000

O000dOOOooooooooooodooooooddddOood

O00000OO00000000000000000000000000
O000OO000OO00000000000000000000000

0000000000000000000000000000000000

A-210

u

.,,¢

>

o

o

o

r-

U.

O" =

Cd o

II a-*

8_

= =

p, tl

.0
f'l
m_

II
_.0

_ 4o
_ n

I_Z



_.1
Z

,_,, t'_l. _

CO
ILl
rq-"
--3
I.---

rl,,"
LLJ
EL.

_ ---,,.-,,--I,_
(_.._ n,.-_

im u

i-.--tl./3 (.-)

LL_Q

¢_, l""

(._) _1'--(::::3

ZZ)>_

._1 _'-'-I,_,,"r

rY7
_._1
rl

I
03
I---
tO

d
(D3

L

I

__-L

J 1

(9) ean_DJedmei

0003
r'w

ED
7-

I

I...I.J
u:3 _--

I"--

Ck..I

(Z3

ILl

_8
r--_ it,.,,

0

__.1_
u,#

d

Figure A-205

A-211



_"b.

F-
0000000000000000000000000000000000
O0000000000000C, O000000000000000000

000000000oo0000ooooo00o0000000600o

W 0000000000000000000000000000000000
0000000000000000000000000000000000

0000oo00000000oo0o00o0000oo000o000

0
Z

rU.

I--

11.
Z

Z
Z

...)

m

I-
z

(,J
ILl A

I-4

0"

_ Z

I
ffJ
t--
m

IELL
ILl'-"
I--

'"-I0 _" ""
D..4-I-

O_ I'-."

[%1 II
o
Z

° I• Z

-f.l

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000oo0000000000000666600

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000o000000o0000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000600000000000000000006600

_ _ _ _ _ _ _ _ _ _ _ _ 0 _ Cd _ r_ _ _ _ 0 _ 000000000000
________000000000000

__doooooo_oo_o__OoooddoOdodo

O______C_O00000000000
0000__00____000000000000

dOoodoooo_-__n_oodddOoooddo

A-212

C
o

&J
C

0_,_

c

>
C
o

o

C

C
•

if) o

0

c c

.0
0
m,;

|1

_,_ ..

rZ



i

__J

G_

LL

CO
03

CO

CO

C_ i

I\

i

t

C3

...... •-............................................. n

_J

C]

cJ

, j

Q
_f3

-t '_Jnq.D-.;'ad_t

Figure A-210

A-213



ILl'.-"
F-

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000000000000000OO000000000000

En,,
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

{D
Z

I"I A

ELI.
I_I---
F-

I_ .-w

£n-

F-v

n
E
ILl
_- 0

Z
Z

.J

_0

LL

hl v

Z
Ld
(2
U_

['I
0_

_3
>

I

I-

,,,-,I

Cd II
o

Z

LL

I---4

0
Z

0,. A

ELI.

F-

IIJ ---.

EE
M-r

0
Z

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J __O00_O0__O_CO--_O000000000
00________0000000000

00_OOC_ _CdC_ _ _ 0 _ _ _ _ _ _ _ _ _0000000000

J 0_____0_0__0000000000
0000__00_____0000000000

A-214

o

>

o

f-
o

,4.

4_

"0

C

u2

• .el

PI o

o

.m,I

E m
1-

P'l
.O

0
m;

Nv

_._ ..

o

rZ



Q

.<i i

i" ;

r............. -......................._ . i
_i_ _ _ !_I 11 I /,.

i

._ _ ........./...............L.....................................................<'a
CS')

LL

r--'_

i----i

,,-----i

0"3
C_
F--

,<"0

(
CO
i---

dl

e,,i

m

x' ,,.i-

v

i j

. uP',','-_....................................................................................................... L_

i : a..

: % b-,,,4

!

l

................... ?.................................................................................. M

, !

"eJn_uJed_ez

Figure A-211

A-215



I-
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

E-rr"
_'r"
I-v

j OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

n

Ufl

Z

_J

U]
D
U.

E

I-
Z
_J
u

0
_d

O_

I

i-
O_

_LI II
_: o

Z

0
Z

rl A

E_
Ldv
h-

En"

0
Z

,r'_
W'-"
I""

_'- n.,'

l.-v

0
'2'

n A

L_v
I-

A

,rn,-
_::Z:
l-.v

0
Z

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_0_ _C_WC_ _C_O00000C, O0000000000
m_c__r_o_o_o_oooooooooooooooooo
_- _ rU_ c_ _ _;_ c_ _ c_ r_ 00 o o o o000000600000

_ W _ W C_ _ _ Cd_ Cd 0_0 WO 00 O00000000000000
______000000000000000000

______000000000000000000

A-216

o

u

._,_

>.
c.
o

o
c6.

t-

r-
.

ul

o

I

p..._
o

s- w

0
.0

r"l _
W w

T
I|

Ev

@

_ o
EZ



I

CO
F--

.j,

L ................

O,.I
I

I

I
m

_D

I---4

k----

C_

Figure A-212

A-217



£U.
I.LIv
I--

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000006000000000000000006066006

W A

_v

0000000000000000000000000000000000
0000000000000000000000000000000000

OOdOoooooooooooooooooooooooodooodo

0
Z

.AIru.

i-

"'^1,-,'1"
i--v

O.

_- o IZ
Z

J

_0

I--
Z
I.U

ILl A
< _-n-

0 i-----

O_
O"
I--

_ Z

I
m
I--

W_
t,-

III A

II
4: o

Z

° I• Z

0000000000000000000000000000000000
0000000000000000000000000000000000

oo000000000oooo0oo000000odo0oooooo

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000oo000000000000o00o0000o0

0000000000000000000000000000000000
0000000000000000000000000000000000

000o000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

OdooododOooooooooooooooooodooooooo

___O___£d_O000000000000
_______0000000000000

_______O0000000doodd

0__0__00__0_0000000000000
000______0000000000000

A-218

:m

c
o

u

._

>

o
u

o

,o

4_
c

"0

c
• ,:

L_

-0_
C

-0 o

II

E_

o
C

/C.,

.0

T
I!
=-0
E"-
o

£Z



r , ....... ?

_P_....................................... , ........>_"_-:--:-_ ............ -_c,,a

ii ............. _ _::::_

LL.

i-,---t

0"-)

O.J
I

CO
I--
CO

i/

\
L,'_.

............. _ ................................................... ._ •

1

i \ i u'_

.........................I....._-. _;.__............ c:
C:D _ CD C-DCD

F---4

F--

_C_

0._

._J
L_

C.]

"eJn?oJed_e±

Figure A-213

A-219



Ld--"
I--

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0060000000000000006000000066006660

I--v
i oooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooo

O0000oo000000ddooooooooooodoOOdo00

0
Z

_r
,,-4

,_-nl
,4-

I'd II
o
_Z

J

I,I.

fl A

_Zb.

I-

W A

_T
l--v

n

Z
Z

_I

L0
D
U.

0.---

.Z
ILl
U

O I--v
gd

0-

_ Z

ed
I

m

m
CI A

ILl'-"

_-=

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

O000oo0oo0000000000000000000dO00oo

oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo
O000dOooooooooooooooooooooooooddoo

__ _ _ _Cd __ _ 0000000000000000000
_0___0__0000000000000000000

__j_jrjcj___oooooooooooooodoodd

_OCd__O_O_O000000000000000000
_____0000000000000000000

000o000000o000o0oooo0ooo0o00000000

____OCd__O00___O__
0000000 O0000 _ _ _ _ _ _ _ _ _ __d___

ooodbdoooooooooooooooooooooddoodoo

A-220

c
o

I;
.,,¢

c

>

o

o

C

C
•

c

o

,;-,,

.0

"1-
II
=0
G--"

I'D °°

N _

_-Z



F--

z!i
__J

CO

L4_

El3

Od
CO
C33
F-

OD

C_J
[

Q3
F--
03

T
+

r

I

L ............

C3 _.
C3

.................

I_

i c_

.........._ ........_........... ¢o

o Q c3 c3_
_3 .,--4- c_J

C3
L_J
GO
O_

__J
LO

C3

_f3
03

'eJn_DJed_e Z

Figure A-214

A-221



rl ._.

£U.

I-
I 0000000000000000000000000000000000

0000000000000000000000000000000000

O00000000000000000000000000000000d

A

I--v

0000000000000000000000000000000000
0000000000000000000000000000000000

Oodooooooooooooooooooooo6dodoo606o

0
Z

0.
£
i,l

cn
(,2
t--

I

3
LL

Z
W
U

k-

I

II
o
Z

Wv
k-

_T

0

O.A

ILl'-"
k-

WA

0
Z

n A

_-L_
ILl--"
k-

_T
k-v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

Oodooo_ooooooooooooooooooooodo00oo

oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo
Ooo0oo0000ooooo00oo00ooo000dOodo0o

I ____000000000000000000000000
__C__O0000000000000000000000

_i____O0000000000000000000000

I __OCd_O0_O0000000000000000000000

____00000000000000000000000

O00000000000000000000000000000000d

r _ _ _ _ cd _ _ _ _ _ o c_ _ _ _ _ _ o _ _ _ _ _ o _ _ _ _ _ _ _
0000000000 _ _ _ _ _ _ _ Cd _C_ ____

O0odo00ooo0oooo000oo0000000000oo00

A-222

o

o

o
°_

0

>

o
u

o

o

o

o

°_

E'_

k--._
o

11

A

.0
0

"1-
II
o.O

o



I---.

(..0

I.-.--

-I"

L_L

<_
L._

(33
t----

1

I----

F--

' ...,r L.LI

: C,")

...................................................................... i......................... c::]

0
............................................. L ...................................................... • -.. •

g "adn DJed a.L

Figure A-215

A-223



A

t,i ...
I--

0000000000000000000000000000000000
00 O0000 O00000000000000000000000000

06000000006000000000006o00660006o0

M'r

0000000000000000000000000000000000
O00000000000000000000000QO00000000

O00000000000000oo0ooo0000dooododod

n

W
I--

I--

I

I-
LL

I--
Z
W

m

,8

O"
I--

i
Ul

m

-0

DJ II
_: o

Z

IJ.

CJ
Z

r_ A

Z:IJ.
Ldv
I--

LJ,J A

0
Z

CL A
]E:LL
Ldv
I--

L_.--
]CCZ:

I-----

C]
Z

L_---
k-

JlJ A

r..

o
z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O00000000000000000000000dO00000006

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000006

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

t 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0____00_____000000
0000000000000_____000000

0000000000000000000000000000000000

A-224

c
o

U

C

C

>
C
o

o

w

c
w

w

C

u2
m

_ o

o
C e-

"r
I|
=0

Ii



n

t---

oO

I---

Ez3

I-----
L.I_

r4D
OJ
CO

t---

(-,Q

Od
1

CFj
IN
O0

!.

1
t

I

1.1.: i

t;

i
J

t

t
i

i

#

!

Q

-I-

I---

t f--.._
LIJ
LF_

..1C

L___

"aJn_uad_ai

Figure A-216

A-225



Eh
LUv
F-

l 0000000000000000000000000000000000
0000000000000000000000000000000000

OOO6000OO00Oo00oo0000Ooooo06000000

Ill A

E-"

l--v
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000006

0
Z

E
hi
F"

Z
I--4

J

In

LL

E

F-
Z
hi
U
5O

{'d
v-I

M
0"

>

nl
I

LS

GO

r-
i-I

•-i '4..
{'d II

Z

,.-I

.i.I

h

rl A

bJ,._

A

EE

I-- --.

E3
Z

n--
Ell

bJ_

0
Z

v-

A

,-,T

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000000000000000000000006600

I 0000000000000000000000000000000000
0000000000000000000000000000000000

oo000oo0oo00ooo0odooooooooodooooo0

I 0000000000000000000000000000000000
0000000000000000000000000000000000

000oo00o0oo00o0oo0ooooooo00000000o

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I _O____Cd__O00000000000000
_______000000000000000

_OOmcj__m_mmooooooodOOOddOOdd

I O__M_Cd_O0__O_O00000000000000
O0__Cd____O00000000000000

odooooooooo_--cJn_rJoooooododdododd

A-226

o

._

>

o
u

o

@

@
u2

oo

o

ft.

.0
{'5
mG

I'm ..

EZ



f

!fill

I!

Q

i

i

"I

C'D

..................... "......... I....... L ..........................................

\
......... T........................

r
............................. _ ........ -----wC _) ......... t ..............

Figure A-217

A-227



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

A

r."
_T

00000000000,00000000000000000000000
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

0
Z

flO
,-4

II
o

Z

IJ..

l"l A

bJv
I"-

W A

_n..
,.-,'I"
I--._

rl
£
UJ
I-

° IZ Z
I-,I

_i

£0
D
U.

I-
Z

s'll:

tN i--v

P1

I
ffl
I--

° IZ

rl A

t.Llv
I--

_J A

_T
I--' "-"

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

___--_--Cd_--O000000000000000000
_O_O___O_OOOOOOOOOOOOOOOOOOO

O O _ _ O _ _ _ _ Cd Cd _ _ _ _ O O O O O O O O O O O O O O O O O O O

O__MM___O000000000000000000
0000000000__0000000000000000000

0000000000000000000000000000000000

A-228

o

c-

>

o

o

_o

_u

"10

U.
_n

E_

o

£ m
L-

t'-h
121

0
m;

r-
"r

I!

_ ..

tO 0
£Z



CL_

LLJ
F'-

__J

O'3

LL_

O'd

C_

_-=t"

i

Figure A-218

A-229



f'l J-_

]ELL.
LUv
J--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000600000000

A

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000000000000000000dO0000000

n

Ld
I--

Z

b.

1:"

O_
t--

3>

I
01
I--

Cd II
o

Z

U.

0
Z

_-LL

I--

I.- --"

° IZ

I21.
L_,-,

I1] A

lgn"

° IZ

_v
F-

_v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

doooooooooooooooodoooooooodoododOd

0000000000000000000000000000000000
0000000000000000000000000000000000

O00oo0ooo000000oo0ooo0000dOddooood

oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

O00oo0oooo0ooo00oo0000oo06oo0000od

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_____00__00_0000000
00000000000000_____0000000

0000000000000000000000000000000000

I ___O_C___O___O__

_I_AL PAO£ IS A-230
OF POOR QUALITY

i,"

&
(,

t

I;

,e

I;

t.
I.

t.
¢
,4

I..

4.
r..

t,.

'.c

u2
if:

II o

o

0
0

P'I -

I-
1"

II
"0

TZ



.._J

L.L.

ED

.<
CO

CO
0")
i--

CO

CO
I

09
F--
CO

.!,4_

I

!

I

QO

C:3
Q

............._-._I,-..........................._L........................

CO
C_
I
V

013

c5_

I---

_0

_._1

c_z
t.---,,I

L,G

H 'aJn uJad a±

Figure A-219

A-231



A

hi... I 000000000000000000000000000000 000

0000000000000000000000000000000000

0000000000000000000000000000000000

W A

EQ:
_-r
I--,-,

i 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
Z

r'J A

Ell
LaJ ---

Ill A

EE

I-.v
0.
E
I,i
p.-

O
60 Z
u
h-

r_
"r
_n

:H:
LL

h-

hi
U

<

{'J
V}
0"
p-.

V3
>

I
01
k"
U)

0

O_
_-
CLI II

o
Z

m-i

.i,,i

h

rl A

Eh
b.I "-"

EE
_-r
I-- --"

O
Z

n A

ELL
LLI_
p--

Ill A

Er_
_-r

O
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000oo00000000dO000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000oo0oo000oo0000o000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I _ _ O_O_C_C__ 00000000000000000000

__0___--000000000000000000000

00_ _ _ _ _C_ _ _ C_C_ _00000000000000 O0 O000

_C____O0000000000000000000
000000000__00000000000000000000

000000000 O00_000000000 O000000000000

A-232

o

I#
u

.el

@
>

o
u

o
,4.

@

@

@

@

u.

ID g

_ o

@

@
F--._

o
e- e-

[-
@

0
0

-r
II

_ ..

@ o
r7



<

<

C_

CO

I

CO

J
!

C_

o

00 c_

._J
_rl-U

c_z
C_

_E

od

c_

CXI

Figure A-220

A-233



I:U.
J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

bO00oo0oo000oo_o00000oo0000000oooo

IiJ A

IZn"

I-'--
I 0000000000000000000000000000000000

0000000000000000000000000000000000

6000600000000000000000000000000000

n

I/J
i--

5O
(.2
I--

"r

l-
b.

I-
Z
W

,,0

t_
O"
I-
,::f.

t'_
I

r_
I-
rj]

nl
,,-q_

II
o

Z

2

0
Z

ILl-"

W

En"

h-v

° IZ

f% A

v_b.
Ldv

rn-

h-v

C]
Z

Ld--

A

_-n-

C)
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

oooooodoooooodooooooOOOOOOOdOdOdO0

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

000000000000oooo000000000000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
oooooooooooooooooooooooooooooooooo

000OOO00Oo00oooooooooooo0000000000

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000000oo0000ooooo0oo0oo0000o0000

_ _ _ _CQCQ _C_ CQ _ _ _ _ _ _, 00 _ _ _ _ _ _ _ 00000000 O0
000000000000000___0000000000

-O0000000doooodooo.ooooododoooodoood

A-23_

c
o

c

c
o
>

o

o
,4-

c

c

b.

II ,1o

E'o

o

.0

"r
I1
=0

_ ..



CD
I-"--4

(_
[.o

Figure A-221

A-235



n A

_-I.L
ILl--,
I--

0000000000000000000000000000000000
0000000000000000000000000000000000

OdOddOOooooooodooooooooodoododo00o

lit A

Tn"

I'-v
I 0000000000000000000000000000000000

0000000000000000000000000000000000

00d0000000000000000000000006000600

n

I.-

z

..2

_i
n

LO
D

Z

.2

0-

I

tO

0

O_
_,,_-

II
o
Z

Q;

-i-i

0
Z

A

W'--

_,J A

O
Z

0. A

W_

WA

O
Z

n A

_v

O
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000dO000oooo00oooo00oo00000oo006

I 0000000000000000000000000000000000
0000000000000000000000000000000000

oooooooooooooooooooooo00000000o000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000oo00oodoooooooo0oooooo006000o

A-236

c
o

@

@;

>

o

o

@

@
4_
¢
@

@

@

@

mo

I @

o

@

,It
.O

_ m

"r
i!
_O

@ o



LL.

Z

_J

0"3
O3
F-- i

i

I
O3
i--

, ,//

' i

/
i

/
/

/

/

I I _ _
I I I

9 'aun_DJad_a±

.-.#l

I,,.-

O3

-r-

L.I...I

I---,

L.IJ
0'3
L"t_

J

CD

03
O3

Figure A-230

A-237



lel A

:Eb.
lily
I--

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

000000000dd0o00000000000000_o0dd0d

Err

;.- ...

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000600600000000000000000000000000

n
E
W
h-

Z

.J

d
n

£0

U.

13

E

0J

tn
0"
h-

:>

el
I

50
I-
U]

tn
• .* 01J -

II

Z

.p4

0
Z

rl A

ELi.
W_
i-

W A

Er_

0
Z

n.--
ELI-
W"

W"
En-

i-v

ED
Z

rl A

ELL
W--"

Ill A

Er,"

I.-v

C3
Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000oo0000000000000000000000

I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000oooooo00ooooooooooo0000000OOO

_moemoo_mooooooooooooooooooooooo
m_m_o_m_oooooooooooooooooooooooo

rd_rz_rj_OcJrdoooooooooooooooooooodO0

__ II1
IIII

_O_O_O
_ _ _ _ _ m O _ _

_00000000000000000000000
_ooooooooooooooooooooooo
_o0000o00000000000000000

A-238

o

-i-I

E

>

O
U

o
{4-

4-*
E

m

c
• @

u.
m

P, c

0" o

I m

m

o
c c

E

m

£,,

0
.0

fll

"r
|1

@

x _

EZ



F---

l

_.,.J

©d

o,J

co

_") c;g
oo c3

I

i_. 91:;

L_
CO
O_
_i
_I
L_

:Z

CO

Figure A-231

A-239



ILl'-" l 0000000000000000000000000000000000
0000000000000000000000000000000000

O000000000000000OO0000000000000000

_T
I--v

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

C)
Z

"^IZ:U.

M-

_T

n

z o IW Z

Z

_I 0....
Q. _-U.

ILl--"

D
U.

V_
O"

(5 Z
:>

O]

O]

Wv
i--

'"^1'rn-"
t3 _";"

t'5 _
II

,_ o
Z

° Im Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_ _ _ 4_0__0-[_ _ O0 00000000000000
__ ___ _£_CdO000000000000000

___0___0000000000000000

___ I I I I I
1t111111

_____O_¢d_O000000000000000
___00___0000000000000000

_£_____0000000000000000

A- 240

o

I::

°_,,,11

>

o
l,J

(-
o
q-

4..,

"0

•
L_

,-.4_

QI

0
t- e-

t,.l_

.0

_G

I
I!



=4:
L./.

i+ _._.I + .... . ....... + ............. ,+

_.+J •

i :

__..J

"k

k+--t i

_:t .£

G3

C_

O']

!

(__2 _ CO
_ c',J

(23

03
i

0")
k--
",...,¢-

_.+

C',,I
1

+.0

.--: ................ _

]
,/

f
F-

.J
f

r-

"\-,..<__

C+
_.+,

"7l
I

j '+Jn%DJD_m+ i

('

J
l J'

I

J

!+i]
!

\

_;) • C')
_I- oc3

c-)

130
!+ . C,,.I

C.3 C7_

--" 0 J
I

_N

m

CO

L'...J

I-++1

C,j
C_ LLI

,t:)

o-1,_

.+__.

I.---,i

G+-j
U')
I_ -,.i

::_-:

Figure A-232

A-241



A

rb.
W_
h-

OOOOOOOOOOOOOOOOOOOOOOOOOO OOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

00000000000000000ooo00000000000000

III A

I----
I OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O000000000000000000000000000060600

O
Z

ELI-
I_---

En"

0.

z o IbJ Z
• l-

n-
WJ
>
O
U

)- ELm
LD -_

ILl

I-.

>

I

1-

_.
II

Z

@

A

I--v

° IZ

ILl'-"
h-

A

E_

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

ooo0000000oo0oo0000oooo0000000000d

0000000000000000000000000000000000
0000000000000000000000000000000000

O00000oooo0060dOOooooooooooooooood

__ C__
II I IIII1

_000000000000000000000
_0_000000000000000000000

_0o0000o0o0o00o0000066

II

f_ _ _ @._C_ _ _000 O00000000000000000
O0 _ _0_ _ _ 000 O00000 O00000000000

_¢¢¢___0ooo0oo0o0o000000000d

0__

A-242

c
o

>

o

o

@

@

c
@

r-
•

b.

fd _.

o

E •
[..

mLu

.O
('1 _

f-
"I"

II
_.0

_ 0
_-Z



_----r----_

EL

F--

C_

C-O
C_)

b

L_2
C_

I' !

m -'

L.... A_____A ..... _.......___.

C_ tZ_ _Zl CI C_

I

........... T

i

r

I i I I I

CZ_
....._ _')

Q
Q

I

w"_ cJl
O3

I

lU2

_,JQ
Or)I._I

CO

,._.i
Ll._l

Z

l--,-i

CO
CO

Figure A-233

,A-243



_"LL
1_1 '-"
I--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

IIIA

_._
J 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

B.
E
hi

U
p-

P.
1"

h

<

p-

>

I

t'-
{n

{'U II
_: o

Z

m--I

.0-1

h

0
Z

rl A

Ell
LU'-"
F-

Itt ._.

EE

0
Z

A

Ell

p-

LLI A

EE

i--v

O
Z

rl A

ILl--"
F-

III A

EE

_v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_O_O_O_--____Cd__O0000000

I ___ I I I _ I I I I I I
illlllll t

A- 244

C

>

o
U

o

c

c

0,_
0 C

_o

I m
|1 4_

o
C c

E *

.O

I!

E7



LL

I
v

l---

'ILl

LIJ

CO

CO

Figure A-234

A-245



CI A

I-
'[ 0000000000000000000000000000000000

0000000 O00000000000000000000000000

0000000000000000000000000000000000

A

En-

l--v
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

IFJ

{_1 II

Z

.PI

Q
Z

I'1 A

ELL
W--,

EQ:

a. O
E Z
LU

Z
I--I

1

P-_ {::L ---
.J ELI.
I1. ,ILI'--

D
h

E

>

I
r_
p-

LIJ A

0
Z

A

El-,
U.I "-,

LIJ A

O
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I _ Cd _ _ _ _ _ _ _ _ 0 0 _ _ _ _ _ _ _ Cd _ 0 0 0 0 0 0 O0 0 0 O0 0
_0 _ _ _ _ C_ O0 _) _ _ _ _ _ _ O000000000000

CdO__O0_____O000000000000

II_CdCd_ Cd_

I _ 0 _ _ _ _ _ _ 0 _ _ Cd _-

___00000000000000
__0_0000000000000

Cdr_C_C_Cd_O000000000000

A-246

C
o

c

>

o

o

c

U.

Cd c

b- a.
I

o
r- e-

O"
.O

Ol

T

=O

al

_ ,4-*

EZ



I"'-" _i ! j_
,r,i::I , ,,_...t i

'--"t_.j ; i

5.
i ...L_ i :

! .<'. k
• !

.............. ........z'-:}->' ....................................
,' " i

Q Q

0")
O3
t--.--
-..,,.-,.¢.
CO

i
CO
t-....
r,,,"3

_J!

; I

"adn_ued_al

,,J

b_

I---

1A3

...J
L_

U')

Figure A-235

A-247



I"I. A

I-
J 0000000000000000000000000000000000

0000000000000000000000000000000000

000000 O00 O000000"000000000000000 O00

A

rn-
,.-,'1"
I-v

j 0000000000000000000000000000000000
O00000000000000000000000000000000"0

0000000000000000000000000000000000

0
Z

-0

.OOJ

_d II
o

Z

.l,.e

I.i.

J_. A

£U.
Ldv
I--

JlJ A

_-_

Q
£ Z
Ld

Z

J

.J £U.
I1. W_

LL

J-4 LU

O"

0
Z

I

W_

L_ A

rn-

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

A-248

c
o

u

c

>

o

o

C

•

0 c

_-_ o

o
C C

_h

.0
h- -

N

I|
_.O
Ev



Q

! : ! i

i_! i i

-- _'_ i : ; _

LL : ' ii , i , e_.

, " ! _._

. ! . (,'J_d £

F

e,_ _ _t f%r !1 ............................................ _.........................-

,g, ,
*!

i _ 'f'%l

i,,..................... ., ......... ...................... 1................................ _......................... .-.4

Figure A-236

A-249



ELL
ILl'-"
I--

I 0000000000000000000000000000000000
O000000000OO000000OO00000OO00OO000

00060000o000000o0o0000000000000006

A

Err
I 0000000000000000000000000000000000

0000000000000000000000000000000000

00000000000000o0000000000000000000

n
E
hi

Z
I--4

J

{n
D
La

E

O

0"

{n
:)

LN
I

(n

{n

I,,
{n

r,,nl

{'d It
o

Z

-pE

U.

Q
Z

"^1ELi.

I---

,,,AIE-"
,..,-1-
t-v

° IZ

Eh

l--

X::"
_-r
I.-v

o IZ

_"U.
I_I "--
t-

,,,AIEr_
,.4-r
p...

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

O00000ooodoooooooooooooooooooooood

0000000000000000000000000000000000
0000000000000000000000000000000000

00o000000000000000000d0000o0060o6o

Cd _ 0 _ _ _ _ _ _ _ 0 _d 0000000000000000 O00000
_00_0__0000000000000000000000

____o0000000o0000000000606

___0_0_0000000000000000000000
_O___O_WO000000000000000000000

_mmmmmm__ooooooooooooodoood6ood

A-250

o

@
_a

@

@
>

o
u

o

@

Q;

@

@

"o

•
h

mo

II 4.,

o

_h
,41

.0

b;

II

_v
0

_ o
EZ



i !

I--, e, ,j _ : : : N-i-- -If,, ..........., ............_-_..-_......................................._...........
-.--.
--, _ ---_..:.,, ,

_.j_

"_2

_--: ............................... ._...... ................... _........... , _ ...........
_/

!

i i'-

i , ">

(.,,j
J

_0

O3

C,.."_ C".'_ C)

l,,q ,,,-q

C.O ,_

'-l'-
v

L_

CO

._.i

C':)
i.,--ql

U'9
(..0
0-----I

t

.1 -.9...r_._...,B_O C

F£gure A-237

A-251



I'I A

ILl'-" I 0000000000000000000000000000000000
000000000000 O000C, O O0000 O0000000000

0000000000000000000000000000000000

III A

,-,T
I--v

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0

,0
JJ

x

n

W
j.-

_K
j....

n-,

_.J
n

D
L.J.

1"4

5--4

0_

_g

I
O_
F-

t_l It
o
Z

.F_I

L_

0
Z

_-h
W'-"
F--

III A

_T
I---4

0
Z

laJ"-"
F-

l--v

0
Z

ILl'-"

L_

0
Z

____000000000000000000000000
____000000000000000000000000

_O__mOoooooooooooooooododdo00
__0__

_ _ _0_ _ _ 0_0000000000 O0000000000000
0__00_000000000000000000000000

____000000000000000000000000

A-252

£
o

u
c

c

>
£
o
u

o
,4-

4J

•
b.

m

• ._.4

0 o
00 =
I

tu

o

._,.¢

r $

oG

"1"
U
m.O

Ill

m o
r7



ORIGINAL PAGE IS

OF POOR QUALITY

c)
C_ ......................... '..............................................................................,_ , , "_"

..... ._g..

':q !1

, i '

J = C
.... _ C9

-'-'% _,_

. t 2 E_

i ....

CO

_.J3

I

/

L_ C _ C "_

_D

c)
c_

Figure A-238

A-253



rU.
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
dOOOoooooooooooooooooooooooOdOOOOd

L_J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

000000000000000o0000000o00000ob0b0

11.

W

Z

.2

h-
fn

CK

tO
D
U.

<

_n
0"

>

[0
I
_n

Cn

_'d tl
m
Z

-,,4

U.

O
Z

_'U.
hj...
I-

W A

_'r

0
Z

nA
s"b.
Ld_..
l--

b.l---

_.,'r

0
Z

fl A

_-U.
L_v

A

_"o-
_T

0
Z

_ 0 _ _OCd_ _ O000000 O00000000000000
____MO000000000000000000000

O_n_O_o__ooooooooooooodoodddddd
O O O_ W_ _ Cd _ _ _
_III
III

__0_ _ 0000000000000000000000
____ 0000000000000000000000

OOO0000000000000000000000000000000

A-254

:m

c
o

C

C

>
c
o

o
,4,.

Im

4_
c

C

u2 ®

t'-._

• °FI

O- o

II ,i_

o

-p,I

Oh

-r
II
=0
I_

I" ..

x 4-'



O_

LLJ
k--

Z

F--

623

n_
k--

(_3

co

LL

EE_

CXJ

CO
O3
k--

CO

CO
I

CO
H--
CO

_....___.__I

j-

J

/ -

?

jL_f I
j _..__.._____i

co CD C_ CD

I I I

J

O _ CD

CO "_- ¢XJ
o

I

rtJ!.

l

F

¢xd

CD

i,i

I z

CO
C_
I
v

co
_L_

r-m
i,I
CO
Cl_

__J
W

_D

CO

CO
OO

c_d

CD CO CD CO CD _-_

fXJ _r _ CO C_

I I I I I

Figure A-239

A-255



A

I-
l O00000OO00000000000000000000000000

O0000000000000000000000000OO0"- _000

00000000000000oooo0o00000000o_ _o00

W A

I--v
0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
Z

0

II
o

Z

.i,.q

Wv
I-

£Q:

n I--_-
£

i-

z o JZ
..I

l-

n_

I- O"A IW'-"
ffl I--

£ W'_ I

0"1

,, o I_ Z
2>

I
m
I--
m

L_'-'
I--

'"^1£n-

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000oo00oo0000000000000dOdO000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_00000000000000000000000000000000
_00000000000000000000000000000000

_00000000000000000000000000000000

0_00000000000000000000000000000000
_00000000000000000000000000000000

_00000000000000000000000000000000

A-256

o

u
=

>
=
o
u

o

4_

"0

•
U.

m

r_ o
o

H

E_

o

0
.0

R

_ 4,a
_ o

£Z



FI

LU
t--

Z

I--
r"n

rY

(_)

co

11

E3

<(
od

o3
o3
t--

o3

co
I

03
k--
u3

c_
co

l , ,
c) c_ (D

I I I I
I

J 'a_n_D_adwal

] 1

r
i

(D C3 (D CD
•,m'- LID CO

I I i I

I z

O0
g_
I
v

W

W
CO
El_
<
_D

Z
CD

GO
CO

Go

r-4

CD
CD

I

Figure A-240

A-257



rU.
I,LI v
I-

I 0000000000000000000000000000000000
0000000000000000000000000000000000

00000000600000000000ooo00000o060d0

rn_
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

n

W
I-

Z

_J

Ol

LL

O0

0 _
t--

>

I

i--

',=, C'il
',{l" ',I,-
L"il II
_ o

Z

-PI

0
Z

t_---

,,,AIlilt

i-.-_

° IZ

l[U.
LLI_"
I--

,,,AI
h-v

° IZ

r_

h-

_-rr

h-v

° IZ

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_0000000000000000000000000000000
Cd_O000000000000000000000000000000

_0_0000000000000000000000000000000

_0000000000000000000000000000000
_0000000000000000000000000000000

mmmOooooooooodooooooooooooood60666

____m_O____O_O__

__00000_ I _4__0_00_ I I
I I I I I I __ I I I I I I I I I I __ I I

IIitl IIII

A-258

c
o

u

>
c
o
U

(-
o
(4.

4,,*
c

c

tn

0 g

II .1_

o

r-

ff,.
t_h
N

.0

r-

II
=0
E_

_ ..

_ o
ICN



Z

_J

C/3

L_

C3
I----4

CO
r-=-d

C_
C_

CO

I

C3
CO

CD

4

C_ C_ CD C3
C_ C_ _r

i I

J

J

'adn_o_edwa I

C)

CO

I

r

(C)

C_ CD
CO C3

J I

"7_

T_
I--,

,,-"_, 0')

u')
n_
7-

LU

C3
w

o_

LO

Z
0

Figure A-241

A-259



tUv

0000000000000000000000000000000000
O0000000000000000C, O000000000000000

ooodO00000000ooooooo0oooooooooooo0

W A

_-v

0000000000000000000000000000000000
0000000000000000000000000000000000 .....

00000000o00o0o0000o0000000000 ooooo

>
0

>
<[

LU

3

<

>

I

t_ II
,_ o

Z

i-4

4,.I

t,l.

0
Z

f'l A

_LI.
Wv
I,,-

W A

_n,-
_::i:
I-'-" "_

[D
Z

O.A
Eb.
W_
l--

bJA
rr_
_'r
l--v

0
Z

A

rw
wv

A

F---

0
Z

0000000000000000000000000000000000

I 0000000000000000000000000000000000Oodo000000000000000000000000000006

0000000000000000000000000000000000

I 0000000000000000000000000000000000O000dO000oo0000000000oo000oo0oooo0

_0000000000000000000000000000000
_0000000000000000000000000000000 .....

_0o0000oo00ooo0o00o0oo00600ooooo

III

000000000000000

_0000000000000000000000000000000

mmmO0060ooo00000oo0006000000600006

i 1 t I I I I t I I i I 11 11 I I I i I I I I I I I I I I I I t I

A-260

C
o

C

>

o

o

C

C
. ,1_

C
• .e,4

O" o
,a =
!

o
C C

.O

mG

T
#

_ -.

_-Z



El..

LtJ
b--

f-'r"
L.LJ

CZ)
(_3

L_

[-....
.r---.4

(-_
CO
F----

CO

Cr')
I

L.Q

c_
cO

\

i

J

c_ c_ c3 c3 c_

I I

J

J

/
J

I i

i
I

J

i

i i

"aJn_uJed_e±

CD C) C_
LO CO

IO0i-

LO

C_
C_

1

GO
r'Y

v

LJ

t--

C3
L.U
CO
Q..

__1
W

Z
C3

O'3
OO

Figure A-242

A-261



_"LL
I.dv
I--

_-r
I-,--

0
/

r_. A

W'--

0 _.., -r

-8
ii
X

L_
I-

Z

.-I

n _

n Ld_
I--

I.L

r_

O"

Z
>

i

Zu.

<I"
_Cd

Z

h

0
Z

______00______
.............................. ° ° °

A-262



n A

Wv I OOOOC OOOOC _;OOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOc, OOOOOOOOOOOOOOOOOOOOOOOO

0000000_0000000000000000000000000

W A

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
Z

ELI.
ILl,-,

0 W"
I", ErY
-0 _-r"
II _. -.-

x

n
_..
W 0
I..- Z

Z

..I

m
.J
n n,-,

CO L_'-"

L6

l.IJ ."-
Cd _-:"

O-

.w"
O_
> O

Z
fO
J

In

U_

A

-', C
o

v

o
Z

.PS

U.

1'1 A

P

W A

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

........................ • .o, ......

O000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

____0000000000000000000000
____0000000000000000000000

• . • .................. . .... , . . o , . . .

_0_0_0__0000000000000000000000

c

U

c

,_

C

>
C
o

o
¢,4-

f-

C

z-

I,a.

t") ._
_ _ _OCd_ _m_ _ 0 O0 O000000000000000000 0 C
_ _0_ _ _00000 O000000000000000000 ..-

_ _ _Cd Cd Cd _ Cd_ _ 0000000 O000000000 O00 O0
I

do
II 4-_
o._0

I---_
o

I::: I::'
,el

f.
ro

£'lb.
O

",r
II
=O
E_

IN" ..

N,IO

_--Z

A-263



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-264



0
0

CD

CO
II

X

EL_

LL]
I--

Z
I.,---I

.._.J

133
_J
EL.

CO

LL.

E3
I---'1

OJ

I--

CO
I

CO
F--

0

/--

__J

0
0

I
I

L

I

" t
''"1

!

. !

0 0
U') CD
o,..I (x.J

L

F

___..-.--
1-

t
I
i

,I

1

I

lr

I

i

0 0 0
bO 0 u-)

0 CD

I

_0
OD

t,l...I
U

e,

N N

rid

mm_ _
v

c,d_-

LJJ
U')
n

..__ _._1
coLcl

(z3

.cD

CD
0
CO

0
-.._0

I

Z
0

CO
CO

PRECEDING PAGE BLANK NOT FILMED

Figure A-243

A-265



s-U.
W--"
I--

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ooooooooooo00o0oooooooooooooo00o00

Ill A

_-r_

I-'--
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000060000000000000000000060000000

0.

W
P

Z

J

.J

b.

T

T-4

J

0
,,0

Ot_
•,O ,,4-

II
4: o

Z

C:)
Z

A

l,,d "-"
I--

I:n"

l--v

0
Z

_ I,I,,
ILl--"
h,,,

ILl-"
:I:: n-

I'- "-"

0
Z

:I:: b.
I.d",-"
h-

_"r
l--v

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O000oo00000000oo00ooo000oodoo0oo0o

0000000000000000000000000000000000
0000000000000000000000000000000000

600000o600o000000060o0000000600o00

C_ h._ _ _Cd _000000000 O00000 O00 O000000 O0
___000000000000000000000000000

O_cj_r_odoooooooooooooooodoodo0066

_ _ _,1 _ _ _ _ 0000000000000000000000000 O0
_000_000000000000000000000000000

___000600000000000600000000000

A-266

o

&a

>

o

o
,4-

4.*
C

m

"o
c

u2 ®

Cd ._

O

d2.

T

III



J

I
I

ff'_'l

_.A

(.f3

f_._

CO
(139
k-----

CO

.r-_t

i
(y-)

CO

r i

i

r

(.0

............................................ _............................... 1.."3

! i

¢M
......... _ .... h_

k

C:3 1..f3

t
O

j 'aJn%aJed al

-T-

I----I

E_
LL_

....I

LI.J

Z
C_D
I--'4

CO

Figure A-260

A-267



_-b.
l_v
I--

I OOOOOOOOOOOOOOOOOOOOOOO_OOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOO OOOOOOOOOO

0000000000000000000000000000000000

ill ,_.

_-n-
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

ID
Z

11.

bJ

Z

-J

o_
_J
n

£0
D
h

v-I

,0
,..401
-0_-

II
o

Z

4-1

h

>
r_

Z
W

<

C_
O"

>

I
U_

_0

Wv

A

0
Z

W V
I--

W A

0
Z

F-

_-n,"
_T
l-v

C_
Z

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0000000000000000000000000000000000

J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

0o000o000oo00000oo0o000o00000000o0

_000000000000000000000000000000000
_000000000000000000000000000000000

_000000000000000000000000000000000

J OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
_OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

_000000000000000000000000000000000

A-268

C
o

e-

>
C
o
U

o

4_
c

&.
m

u2 ®
m

In e_

oo

o
¢- r-

.,7
.0

ff'l

I

=0

_- ..

o



I

i
EL..

OD

<i
_d

CO
OD
F---

OD

,,----t

I
OD

Cf')

_D CD
LO

j 'a_n_D_ad_a±

GO
GO

"7"
v

("" L._

I--

i.n

W
O0

_J

Z
CD

GO
LO

i.n

CO

C_

Figure A-261

A-269



n A

_-b.
l_l--

000000000000000000000000000000000000000000000000 C, C, 0000 O0000000000000

i 00o00060oo0000oooo00o0000000oo6o06

L_ A

i 0000000000000000000000000000000000

0000000000000000000000000000000000

000000oooo0ooo0o00000oo000000006o0

n
_Z
LU
I-

Z

.J

_I
O,.

.on

LI.

I-.,,I

>-
n.,
I--
Z
I.d

C')

O"
I-
.¢I"
(n
>

I
O3
I.-
U3

t'_Cd
_O_-
Cd II
'4: o

Z

.=-I

E3
Z

ILl'-"
I--

ELI A

0
Z

Wv

A

_-_

_-_

0
Z

A

Wv

A

_v

0
Z

_ _ _ _ _ _ _ Cd Cd _d _ 0 _ _ _ _ _ 0 0 0 0 0 0 0 0 0 0 0 O0 0 0 0 0
_Cd__O___O0000000000000000

_____O_f_O0000000000000000
______00000000000000000

_rjcj_____oooooooooooooodo6

A-270

c
o

C

>
C
o

o

c

C

C

o

°_,_

p'lh
ffl

T
II
=O

_ .-

Ig7



|

__J.

L_

I"----4

5--

<
O'3

m

F--

>

I

F--

!
co
co

_ta.

V

F--

<

Z
CZ_

O_

Ln

CO
_r

j 'aJn_DJad_a±

Q

Figure A-262

A-271



I-U.

F-
j 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

Tn-
,-,-r
_v

i 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0
Z

ELL
ILl'-"

LLI "_

0.. _-r
E I-- ---
UJ
F-

Z
0

.J Z

I=
_J

5'1
D

ELI.
W'-"

E

b-
n,'
l,,-
Z
Ld

('LI

_d
I

m

m

,0

,0'4-
_'1] II

o
Z

I,==4

IJ.

JlJ A

_-r
I-- ---

O
Z

rl A

7"U.

L_I A

E=:: _

I----"

{D
Z

j ___000000000000000000000000000
___000000000000000000000000000

Cd _ _ _ _ C_ _ 000000000000000000000000000

J _0_0_000000000000000000000000000
___000000000000000000000000000

C_C_C_C_ 000000000000000000000000000

A-272

o

u
e-

,F4

e-

>

o
w

o
w.

@

r-

u2 _

• ._=1

I

,., @

[..
@

A

_', .U.

.0
P,

-r
II

lu
_.- ..



_._3
Q_

C_

L_

C_

fr3
O3

CO

C_
I

C_

L

L_

O

Ln

_r

Lf)

CD

c_

M

tw_

w_4

v

m

F--

0
W
bO
EL

__J
W

Z
0

CO
OD

LF) c_
Lr_

Lr_

3 '_un_°u_dmBl

c_ L_

I

Figure A-263

A-273



TU_

I--

000000000000000000000000000000.0000
0000000000000000000000000000000000

0000000000000000000000000000000000

W A

Err
,.-4,--

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

n
E

I--

Z

.._t

_i

b.

I,-,,I

E

t'd

e_
0-
i--

>

c'd
I

U_
I--
u]

•,,0 _,-
t'd II

Z

QI

LL

0
Z

El,
I_v
I--

E_

i--v

0
Z

L_v
I--

I_l--
_'n-
,-,'1"
t--.-

0
Z

A

LUv
p-

L_ A

E_

k-v

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I 0000000000000000000000000000000000
_00000000000000000000000000000000

_00000000000000000000000000000000

0_00000000000000000000000000000000
_00000000000000000000000000000000

_00000000000000000000000000000000

A- 274

o

u

•_,,(I

>

o

o
r,¢,.

f.,.

.¢,.a

F-
ro

@

@

E'_

o

E m

@

OLL
.I1

.0
,0 .

"r"
II
_.0
E,-,
@

_ ..

_4a
@ 0

EZ



Z
I-"-'4

__J

rn
_J
C3_

O0

LJ_

_-7
I--"4

OJ

CO
OD

Od
I

U')

CO

0
0

0
03

0
O0

0

L
I
i

o
(.0

-]_ i
L i

I
0 (_ 0 0 0

J '_un_ou_dwel

GO

t TM ram,,

¢_ t,l.

_N

LI_I

°_.--

Lr_ r'-'l
m
U'?

, U::_ C?...

g_

Nm
U')

o

c4

Figure 1-264

A-275



(1 A

ELL
W'--
F-

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000000dO000000000000000000000

_'ac
,.-,T
k----

I oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

O000000000000oo0000oo0oo000dOdooob

(D
Z

n
E
bd
F-

Z

_J

.2
a.

in
.a

.oq-
ca II
< o

Z

{w
i,,-I

.PI

b.

D
U.

0

O_
O"
h-

_5
>

I
(n
H-
£o

_-u_
Wv
h-

W A

ECE
ww-r
I-----

O
Z

El,
ILl--"

hi A

EE
_.,-r
t-----

(:3
Z

A

I,Lt A

_"r_

I--v

O
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

Ooo0oo00dOooooooooooooooooooodO000

0000000000000000000000000000000000
0000000000000000000000000000000000

dodooooooooooooooooooooooodo00000o

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
O00000000000000000000000000000000O

00o00oo0oo000oo0oooo000oo0o0000000

A-276

C
o

u
C

>
C
o
w

o

m,

E

h

_r._
.0 E

0- o

II

p- 4a
o

E c

-0
.0

1"
II

_ 4o



i

C__

C_

c_

C_
C_

C_
>

LL_

Od '
I

i

l.n

I.=" I

L¢.IS'_

_ I./,=

W

o_-.-

U'_ r-_
l,j

Z

i-.--.¢

L_
1

I

j 'a_n_dad_a±

Figure A-265

A-277



I-

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_,2 A

S'o-
,-,T
I'- "-"

I 0000000000000000000000000000000000
0000000000000000000000000000000000

Odoodooooooodooooooooooooooooooodo

0
Z

IIc

Z
L_

bJ

Z

x
W

C_

I

,0
•.0 I_I
.0,.,-
Cd II
_: o

Z

L_

D
L_

s-

nJ

0"
I-
,m

t
£0
I--

£U.
I._lv
I-

,-,T

0
Z

I._lv
I--

s-n.-
,-,-r
I-----

0
Z

uJr

,.-.T.
I--v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

OdoooooooooooooooooddoooodoodododO

I 0000000000000000000000000000000000
000000000000000000_000000000000000

0000000000000000000000000000000000

_00_'0_0_0000000000000000000000
0_0_ __000000000000000000000.

O_o0_oo_o_c_oooodooooooooodoooood

___0_000000000000000000000
_ _ _ _ _ _ 0 _ _ Cd CO _ _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

_____O00000oo000dO00000000

A-278

m.

0

.re

o
u

f-
o

"o

U.

0-_
0 _"

.P,I

_,- 4o
o

II1

f-
T

II

II

£Z



>-
(:3
(:3

F'v"
I.---
Z
W

E]
W
r-q
Z

CL
X
W

LL

03
I

CO
F--
CO

CO

LL

E]
" I----4

]E

Od

CO
O3
k--

CO

O'3
I

CO
F--

I

I

I

l

OJ

w

a_

,=.,_

¢t3_

_M

.-J

03

-r-
v

m
5-

_-tO

--00
£3_

_J
LO

Z
CD

ouCr)
O_CO

0
(D3

CO
CO

GO tED C_ C3 C3
04 0 CO _3

j 'aun%ouedmel

C3 C3
CmJ

0

Figure A-266

A-279



I'I A

s-b.
LU---
p-

0000000000000000000000000000000000
O00000000000000000000000C ,)00000000

0000000000000000000000000000000000

W A

_'r
I-v

0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

L_

Z

.3

b.

C_

O0

O_
p-
,¢

:>

I

h-

,0

C'd II

Z

w

h

0
Z

N A

Wv

i-v

C_
Z

A

I:U.
bJr
i-

_rr
_,T
l--v

[D
Z

LUv

L_ _'_

l--v

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

J 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

_00000000000000000000000000000000
0000000000000000000000000000000000

_00000000000000000000000000000000

j _00000000000000000000000000000000
_00000000000000000000000000000000

_ C_O0000000000000 O00000000000000000

_ _ _ _00 0 O0 O0 000 0 000'O000_M__

A-280

c-
o

u

o
°_,,_

(::

>
=:
o
u

r.-
o

.p

U..

• °_,4

•,_ 0
,,-w

tl .1_

o

-_1

t-
ql

0
.0

"I-
ll

E'.--

_ o



,c6

W

__J

LL

L

CO

>

(.0

0 0 Q

I

I
i-

O 0 0 0 0 _

9 'aJn_°Jedmei

co

o')
,,,.,--i

0

(33

ol3

.,-4

• .-...4

I-,-

U3

-r"
V

W

I..--

0
W

__J
W

Z
0

O0

Figure A-267

A-281



I-

0000000000000000000000000000000000
0000000000000000000000000000000000

O00000000ooo00oo000ooo00oo000600od

A

I-- "---
I 0000000000000000000000000000000000

0000000000000000000000000000000000

Odooooooooooooooooooooooooooododoo

0
Z

G.

W
t-

Z

-I

(.0

_D
,,0

mid

C'_I II
o

Z

4-1

b.

b.

£

I-

I

I-

£h
_v
I--

W

£.,Y

I-v

0
Z

rl A

!-

hi A

_-r
I-v

0
Z

_v
t-

l-v

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

OO6000000000000dOooo6dOddooooodooo

I 0000000000000000000000000000000000
0000000000000000000000000000000000

dOOoooooooooooooooooooooooooodo000

I 00___000000000000000000000000
__0__000000000000000000000000

_r___ooooooooooooooooododdo00

en_mmnn_oooooooooooooooooooooooo
r_mmnn__oooooooooooooooooooooooo
rJ_r_r_r_r_ooooooooooooooooodoooood

A-282

u

>

0

o
q-

a2 ®

,0 c

j.-._
o

0
.0

-r
II
_.0
_v

_-Z

o



z_

__1

t__

r-7

k--

I

k--

, I

' I

I

I i J

I

u

._'NI

!

_CD

, ;CO
r •

[ "-'

1
I t

, I
I
t
I

I

i

, I

, i
I

I---

LI.J
U")
13_

J
LI_I

Z
C3

U3
U')

C3 C3 C3 C3 C3 C3 C3 C3 C3
C3 c_ GO _"-- (.10 1.1D _ or)

J "eJn%DJed_a±

c)

Figure A-268

A-283



ru.
t.,jv
i--

I oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooGooooooo

L_ A

I-v
I OOOO000000OOOOOOOOO00000OOOO000000

0000000000000000000000000000000000

0000000000000000000000000000000000

O.

LU
t-

{n
u
i-

-1-
Im

3
u.

in
Cd

0-
I--

I
_n
k-

0"
-0

0"_

II
,_ o

Z

,_1

I.L

0
Z

_ A

l_b..
Wv
I-

LII A

0
Z

L_lv
F-

Iil A

F.-v

0
Z

Q. A

_-.,,
_v

t--v

0
Z

000000000OO0000OO00000000000000000
000000000000000000OOOO000000000000

O00000000OOOO000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

OOOOOOO00OOOOOOOOOOOOOOOOOOOO00000

J _Cd___O0000000000000000000000
O0_Cd___O0000000000000000000000

_O_d___OOOOOOOOOOOOOOOOOO00000

0

C

.e4

C
@
>
C
o
u

o
,4-

4-*
c-

&.

__Cd__OOOOOOOOOOOOOO000000000 _ C

_Cd___O0000000000000000000000 _ 0

_ _ _ _d_ _ 0OOOOOOOOOOOOOOO0000000 _ _

cc

_____0_____0__

.0

N

__5__OOOOOOOO00000OO000000,, II
........... _0

=
x_

A-284



i

{__ _

W_I

C_

-7-

r-l

L_

<
L_
C_

.... L

T_

_f_d

""4

w

t--

,.=,_

_-t_.

-r-

W

j 'a n o adwa±

0
LO

O_

W

Z
0

O0

Figure A-269

A-285



t'_ A

_-U.

)-.

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

L_ A

I-----
I 0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000

O.

I.U
t-

_n
u
i-

-1-

u.

i-.

0-
i-

z,.

i
u_
t-
_n

o

o_
.,.. q.

II
o

Z

_u
I-4

.,'4

h

O
Z

bJv
I-

L_J A

Z:"
_T
I--v

E3
Z

I'% A

_" b..
l.dv
I-.-

_-r,-
_T
l--v

C
Z

A

_v
I--

A

l--.v

0

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

I OOOOOOOOOOOOOOOOOOO OOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

_0___0000000000000000000000
__0__00000000000000000000000

_ _ _ _d Cd _ _ _ _ _ _ _ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O0

I _0___0000000000000000000000
____0000000000000000000000

_ _d_ Cd_ _ C_ _d_O 000 O00 O00000000000000

A-286

o

u

._,_

c

>

o

o
14.

Im

'ID

U.
m

O" o

o

&.

O'h

"l"
It

I2Z



b--

CO
O
b---

E3
-F
(33

b--

Od
CO

b--

CO

CO
I

(.;3
b---
CO

l l _

1

CD

p--

O0

•-_ LL]

t--

_uJ
o_OO
.-_tn

_J
I,l

_Z

--.-- ej CD

.--,CO
tO

O_

0
0

9 'eJn_DJed_e±

Figure A-270

A-287



Q. A

"rU.
W -,.,.
I--

_- n,,"
_"r
!- --,-

0
Z

A

Ell
I_lv
t-"

0
r-.
,o
ii
x

E
i,1
F-

E

Z
I--I

.J

H
{D

I=
J
{1.

M
0-

{-,}
>

e-i

I

hi A

EE
_'r
I.-v

O
Z

rl ,_.

ELL

III A

rn_
,..,-1"
I--v

{3
Z

n A

Ij.Iv
t--

_o____mmmm_mmmmm_m_mmm_mmm_m

0
I=

O_
El ,.i-

ll
o

Z

.Pl

I.I.

,-,'I"
l-v

{3
Z

A-288



CI A

I._lv
I--

0000000000000000000000000000000000
0000000000000000000000000000000000

OddddOdOOOdOddodOdddOdOddoddoodddd

_J A

m-

l----

ooooooooooooooo0oooooooooooooooooo
oooooo0o0oo00oo0oo0o0oooo00000oo00

Oddddoddddddddddoddooddddddddddddd

0

-0
II

x

L_

tr-
ILl
Z

.d

0

.J
G.

Cd

I

I-

-'- I::
•_ 0
_U
0 "-'

CJO
vm

,_ o
Z

Q;

.el

I.I.

0
Z

n A

Wv
I--

,-,-1-
I-- ---

C)
Z

F1 A

ILl,-"
k-

ILl--"

I--v

0
Z

I.l_v
!--

W A

£cr

I-,.-

0
z

oooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooo

dddOddododddOdddddddddddoddoddddoo

I 0000000000000000000000000000000000
0000000000000000000000000000000000

............................... ° . .

0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

0000000000000000000000000000000000

0000000000000000000000000000000000
0000000000000000000000000000000000

ddddddOddoddOodddddOoddooddddddddd

0__00_000000000000000000000000
0___0000000000000000000000000

.... ° ................... 0.,°,,°.,.

___0000000000000000000000000

I _00__00000000000000000000000

__0__00000000000000000000000
...,°, ................. ...°,°,,...

_____00000000000000000000000

A-289

=
o

u

°*,4

>

o
U

o
c4.

U.

• *p4

-0 o
10 ,',

II ,_
_._

I--4._
o

._.,4

0
.0

i'D °°

Q

x4,_



THIS PAGE IS INTENTIONALLY LEFT BLANK

A-290



C_

II

m

0_++
:E+
L_J

oi
W
Z

__J

C3

£I3

Q_

m
(IT)

O3
>

I
C_
F-
CO

+.

----y-

8

05

_OP--

L_
U3

i

_c3r_

L_

[ LL
!C3<_

;Q

IC3
rC_J

i

rC:_

i
1

C3

(J) aJn_D_ed_el

PRECEDING PAGE BLANK NOT FILMED
Figure A-280

A-291



n A

ILl'-" i 0000000000000000000000000000000000
0000000000000000000000000000000000

Ododododoooooooooooooocooooodooddo

A

I 0000000000000000000000000000000000
0000000000000000000000000000000000

dOOoodOOOooooooodoodooo00000000006

0
Z

_-LL

I--

A

,-.,'l-
I--v

O-

W
h- C]

Z

Z

Z

-J
D-
LO
0

n_
bJ
Z

_J

Cd

M

_5

I

O]

._

_d II
o
Z

.,4

b.

N A

bJ_

W A

0
Z

W A

0
Z

I 0000000000000000000000000000000000
0000000000000000000000000000000000

ooo60doooooooddoodooodooooooodoodo

0000000000000000000000000000000000
0000000000000000000000000000000000

OooodooooooooooooooooooooododdoOOd

I _00000000000000000000000000000000
_00000000000000000000000000000000

_Odooooooooooooooooooodddooooooood

_00000000000000000000000000000000
_00000000000000000000000000000000

_O00ddOooOodoooooooooooodod600006

A-292

o

w

o

>
C
o

o
q-

c

c

u2 ®
m

t_ e-

0"1 0
,I) _.

E'_

o
_ C

._c.
U_

.0

"r

E'.-"

rZ



m

9

CO
CO

F_
W
Z

__J

Od

CO
O3

CO

I
CO

CO

! °

cO

C.=OI.-
Z.-_
*-'q (..O

&

_ I..LI

t---

r-n

_.1
I..IA

U')
U?

, _-

i

_0_

.U"I

J_
Q
C_

O 0

j 'aun_ouadma±

Q CD

Figure A-281

A-293



OJO.
I 0000000000000000000000000000000000

0000000000000000000000000000000000

O00000000000000000000000000000dO00

U,J *'_

m

I,-v
J 0000000000000000000000000000000000

0000000000000000000000000000000000

Ooo00000000000oo00000000000dooo000

L_

D

ILl
n-
il.

.2

0

O_

II
o

Z

-pq

I.I.

Z

I-
Z

).
<_
m

0
.2
>.
<[
O.

I

I--
LO

0
Z

ILl,--,

11.0.

m

I-'- -_

0
Z

W_

W_

O
Z

A

0
Z

0000000000000000000000000000000000
0000000000000000000000000000000000

I 0000000000000000000000000000000000
0000000000000000000000000000000000

O0000000000oo0000000000oo00dOddooo

_0 _ 0 _ _ C_ _ _ 0 _ _ _ O00 O0000000000000 O0
_ __ C_ _ _ _ _ 0000 O0000 O0000000000000

O00000000000000000000000000ddoodo0

j ___0_0_0000000000000000000
_ _ _ _ O_ _ _ _ _ _CO00 O0000000000000000

___c_c__O00000ooooddOOOddOd
_W__O000__

A-294

o

>

o
u

o
,4,.

"o

4,)

•
<: ;-

n'o

0
•

0-_

.F,¢

o

Q,. _0

",'4 4._

£o

I:1. m

ff'l

"r
II
mO

IM



Z

q-

d

0

_,,cZ
_D

7_
C
0

0
O3
v

c_

E
-r-4

c_J

0

c_

oTs d 'eJnsseJ d

Figure A-290

A-295



W'_
n'O_

_ _ _ _ _0_ _ Cd _ _ _ _ _ ¢_ _00000000000000 O0
_ _ W 0 _ _ _ _ _ _ Cd _ _ _ _ _ _,00000000000000000

O0

0
Z

03
O_
W
n_
a.

i-

0

>-

0

_J

_C
Lf_
m

0"
O.

0
>

0"
_Cd
0-,4-
_'_ II

o
Z

W.

I---

0
Z

IrU_
n 11.

A

T

I--,--

0
Z

_.n

r
"'50

[3
Z

L_
,'_01
n n

L_ A

0
Z

_0____0_00000000000000000
W _____ _ _0000000000000000

_0_0_0___0000000000000000

_0_0 _ _
_momm_momomm

_'___00___

A-296

o

g,

c

C

>

o

o
,4..

_D

c

<_.

r-

"p4

o

r o

tn

P'l
,-,G

T
II

101 o.

rZ



CO
(33

C3
Z

Od

U3
CO
Ld
rY
CL

C:) ,

>- r.-I

m-
CD
L_D
rY

C_3

LF3
CO
C:3
C33
EL

CD

k.

"m

(:3
0
0
_J

0

0

I

o
IOJ

!

qc3
,cD

c3

r_

o_
Lr_

o
Lf3
oJ

0

"0

0
U

U_

.-.|

• r,-I ¢'_

(1/

_3

GO

q-

09
-EJ

C
0
0
0

U3
v

E
.,--I

k--

Lt3 (23 u')

01:.S d 'eJnSSeJcl

Figure A-291

A-297





APPENDIX B

Space Shuttle Flights 1-5

General Description
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