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FOREWORD

This is part of a six-volume Aerospace Corporation Final Report on
Study A of NASA Contract NASW-2129, Integrated Operations/Payloads/

Fleet Analysis. The report comprises the following volumes:

Volume I: Summary

Volume II: Payloads

Volume III: System Costs

Volume IV: Launch Systems

Volume V: Mission, Capture and Operations Analysis

"Volume VI: Classified Addendum¥

% NOT AVAILABLE FROM N, T. I. S.
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1. INTRODUCTION™

The Aerospace Corporatidn Integrated Operations/Payloads/Fleet Analysis
represents the primary data source for Mathematica's Economic Analysis
of the NASA Space Shuttle program. This volume describes the payload
design data that were used for the Integrated Operations/Payloads/Fleet
Analysis. Payload cost estimates for the designs described in this volume
are found in Volume III. The integration of the payloads described in this
volume with launch vehicles from each of the launch vehicle fleets is des-

cribed in Volume V.

Payload is defined as that portion of the space mission that is placed into
orbit. The payload consists of mission equipment (experiments) and sup-

porting subsystems (spacecraft) but excludes launch vehicle related elements.

The launch vehicles considered in this study include expendable vehicle
fleets and a reusable Space Shuttle fleet. The expendable launch vehicles
are represented by the current launch vehicle fleet (Scout, Delta, Atlas,
Titan, Agena, Centaur, etc.) and the low cost expendable launch vehicle
fleet (Scout and Titan family and an upper stage, including growth vversions).
The reusable launch vehicle is comprised of the Space Shuttle and Space Tug,

and is commonly called the ""Space Transportation System.'

The Space Shuttle has two stages, the booster and orbiter, both of which can
reenter and land like an aircraft. The Space Shuttle payload includes every-
thing transported in the orbiter payload bay. The orbiter will provide pay-
load tie-points and a standardized deployment mechanism. When the Space
Shuttle payload includes a Space Tug (high energy upper stage), the Space

Tug is a transportation device with its own paylbad. Thus, in this study

the general term ''payload" reflects any device being transported to its
mission destination, such as satellites, probes, space station, lunar stations,
logistics cargos, and planetary orbiters and landers. The Space Tug pro-

vides the additional energy required for the higher energy orbits (e. g,

*All costs quoted are in terms of 1970 dollars
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synchronous) and escape missions (planetary). Most of the effort on pay-

loads in this study has been on earth satellites, probes, and planetary mis-

1" 1

sions because of the applicability of the ''payload effects.' Payload effects
make use of the Space Shuttle's ability to retrieve payloads for repair, over-
haul, and maintenance as well as the relaxed payload weight and volume

constraints and lower launch costs.

The payloads include the proposed NASA, non-NASA, and DoD missions.
The NASA and non-NASA payloads are summarized in this volume; however,
the detailed data on mission equipment, system description, and subsystem
are documented in Reference 1. The DoD payloads data are described in
Volume VI of this report. The payload data have also been computerized to
permit direct use in the cost analysis, and to permit data to be kept current
for rapid access use without making changes to the Data Book. Printouts of
the payload data for payloads selected for each program or mission in this

Integrated Fleet Analysis are shown in Appendix 4.

Four types of payloads were analyzed:

1. Current Expendable Payload - A payload using the
current design approach and intended for use with
expendable launch vehicles.

2., Current Reusable Payload - A current expendable
payload adapted to reuse,

3. Low Cost Expendable Payload - A payload (satellite)
using the low cost (LMSC) expendable design approach
and intended for use with expendable launch vehicles.

4. Low Cost Reusable Payload - A payload (satellite)
using the low cost (LMSC) reusable design approach
and intended for use with the Space Shuttle/Space Tug
launch and retrieval system.



2. CURRENT DESIGN,
EXPENDABLE PAYLOAD DESCRIPTIONS

As part of the payload analysis, descriptions were developed for each pay-
load. These descriptions include data required for use in the capture and
cost analyses, and for the application of the LMSC low cost satellite ''payload
effects'' data across the mission model. The level of detail describing satel-
lite subsystems was limited to stating the type and weight of each of nine
subsystems. The subsystems used to describe the satellites were: mission
equipment; structures and mechanisms; electrical, guidance and nav1gat1on,
propulsion; attltude control; telemetry tracking and command (TT&C)
environmental control; and adapter (launch vehicle/payload interface struc-

ture).

For use in the capture analysis, the as-launched overall size, weight, and
mean mission duration of each current expendable payload are supplied.
Sizes have been verified in a few cases by making conceptual drawings when
sufficient information was available from studies performed for NASA or
DoD. In many instances, advances in mission equipment technology are
expected in order to meet the mission objectives. When the preliminary
design of a satellite was available, it was used in the analyses; however,

in most instances, the data for costing and capturing the current satellite

concepts were derived without preliminary designs.

Weight estimates are the major data inputs used to determine the current
expendable payload cost. To supply weight estimates, the existing data
developed in prior studies and programs were used if available and appli-
cable. If these data were not available or applicable, then subsystem weights

were estimated using parametric methods.

The parametric method is described in the system analysis section of this

volume. The weight e;timating procedure emphasized consistent weight

>ﬁTT&.zC and CDPI (communication, data processing and instrumentation)
will be interchanged in this report.



estimates that reflect realistic relative weight data rather than absolute

weight estimates.

2.1 NASA CURRENT EXPENDABLE PAYLOADS

The basic NASA payload mission data were obtained from the NASA/OSSA
responsible engineers and by The Aerospace Corporation. This was accom-
plished at NASA Headquarters by'reviewing each payload as listed in the
Von Braun and Fleming (September 1970 and February 1971) models (Refer-
ences 2 and 3) and filling out questionnaires which were designed to assist
in obtaining the appropriate facts. In some payload categories, good docu-
mentation on mission objectives and equipment requirements were provided,
and in other categories there was little available information for the 1978-
1990 time period. Contractor data were also used where available. The
National Academy of Science (Reference 4) and NASA/OSSA (Reference 5)

reports provided additional sources of mission data.

In general, astronomy, space physics, and planetary missions had adequate
documentation for use in the study. The information in the life sciences,
earth application, communication and navigation, space station, and lunar
missions was minimal. Supplemental data on lunar missions were obtained
from North American Rockwell Space Division in November 1970; however,
the final report on their lunar study was not received in time to be incor-

porated into this study (Reference 6).

In a few cases, the '"Blue Book" (Reference 7) was the reference document,
since OSSA indicated that some experiments would fly even if the space
station did not exist. These experiments are: (1) Large Stellar Telescope,
(2) Large Solar Observatory, (3) High Energy Astronomical Observatory,

(4) High Energy Cosmic Ray Laboratory, (5) Physics and Astronomy Air-
lock Experiment, and (6) Physics and Chemistry Laboratory. These pay-
loads, in general, are in the high payload weight category. In the Fleming
"updated NASA Mission Model," the Physics and Astronomy Airlock Experi-
ment and Physics and Chemistry Laboratory were not included in the un-

manned payloads but were included as payloads in the Shuttle sortie missions.
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All of the available mission data were then reviewed, analyzed, and pub-
lished in April 1971 in the report, "NASA Payload Data for Integrated Oper-~
ations/Payloads/Fleet Analysis," (Reference 1). This report provides the
system characteristics, the subsystem description, and weight for all of

the payloads. For some satellites, the data were based on available data;
for others, engineering estimates were used to develop subsystem data -
because only general mission descriptions were obtained. For example,
preliminary engineering data were not provided beyond the scientists' experi-

mental objectives.

With the above mission information, subsystem weight analyses were con-
ducted for the purpose of deriving weight data for the payload. Using this
procedure, the total satellite weight differed, as would be expected, from
that supplied in Reference 2. In most cases, the differences were not large,
and were discussed with the appropriate NASA personnel to arrive at coordi-

nated payload data.

The NASA payloé.d daté report (Reference 1) contains data on all of the pay-
loads identified in the earlier Von Braun and updated Fleming models, Va
total of 99 NASA and non-NASA payloads. No update of this report is anti-
cipated. Any updating will be documented in The Aerospace Corporation
computerized Data Bank, which can be updated periodically to incorporate
current payload data. Capabilities of this computer program are discussed
in Section 5. 4, SSrstem Analysis. A summary of the payloads used in this
study and their characteristics and weight estimates are shown in Table 2-1
through Table 2-7. This information has been reviewed and coordinated
with OSSA for use in the Integrated Fleet Analysis. The complete computer
listing of payload data ié presented in Appendix 4 of this volume.

The "code number' on these tables is listed to assist in locating the payload
data in the Data Book and Data Bank. Also, the code number is used by the
computer to trace payloads, since the computer is limited to ten letters/

digits for the payload title. The "satellite in system" is the number of ,



payloads in operation for the mission. The "orbit" data are nominalt and
are for a circular orbit unless noted otherwise. The ''life' column provides
information on the system (program) operational duration and satellite mean
mission duration. The '"'size' data provide information on the as-launched
packaged (shroud) dimensions in cylindrical form. The nested and deployed
dimensions in most cases would be smaller and larger, respectively, than
the listed dimensions. The mission equipment weight is directly related to
the accomplishment of the mission objectives. The launch weight refers to
total payload weight assigned to the launch vehicle. This weight includes the
adapter weight when launched by an expendable launch vehicle. The launch
weight is the satellite weight (payload) when launched by a Shuttle, since

the Shuttle includes the holddown and deployment mechanism as part of the

launch vehicle, but there is some type of mating adapter on the payload also.

'The astronomy, space physics, earth observation, communication and navi-
gation, and planetary missions are all unmanned and are launched by an
expendable launch vehicle. The Large Solar Observatory is the exception
since it includes the capability of being manned, either by expendable or
Shuttle launch vehicles. Tables 2-1 through 2-7 summarize the current
expendable payload data for each NASA-supplied payload program grouping.
The Sortie Missions (Table 2-5) and Modular Space Station Missions (Table
2-6) are dedicated Shuttle operations. The sortie missions cannot be per-
formed with an expendable launch vehicle. Non-modular space stations,

22 ft in diameter and 33 ft in diameter, can be launched with expendable
vehicles. These are not included in the table but are included in the Data
Book and Data Bank.

2,2 DOD CURRENT EXPENDABLE PAYLOADS

Data on missions, supporting subsystems, and weight breakdowns have been
assembled for approximately 20 different military payloads used in the
Integrated Fleet Analysis; they represent Option B of the DoD payload traffic
model. These classified data are reported separately in Volume VI of this

report. Some of the data were extracted from existing documents, such as

3]
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References 8 through 10 and 28, and some from undocumented information
from persons familiar with a specific program or persons engaged in defining
the mission objectives of a specific satellite. The detailed weight statements
were assembled and, in some cases, re-examined for this study and docu-

mented in Reference 11.

The DoD payloads range in weight from the Scout-boosted class to the Titan
IIID-boosted class, and characteristic velocity requirements range from 26, 000
fps to 40,000 fps. Solar cell arrays represent the most common source of
electrical power. Mean mission duration requirements for some' satellites

are long for current technology. State-of-the-art technology advancements

are necessary in some cases to realize the proposed system. All of the

DoD payloads, as presently configured, are capable of being stowed within

the constraints of the proposed 15 ft diameter x 60 ft long Space Shuttle pay-
load bay. '

2.3 ) CHANGES IN PAYLOAD DATA (FROM MID-TERM REPORT)

The mission models for NASA, non-NASA, and DoD were changed following
the completion of the Mid-Term Report in January 1971. The NASA changes
basically deleted some of the unmanned missions and added manned sortie-
type missions. In addition to deletions and additions, the basic NASA mission
concept was changed to provide a satellite development-type program. The
payloads and schedule were altered to show the progress from R&D to system
deve-lopment, and finally operational status. This approach was incorporated
in the Earth Observations and Communications/Navigations groups. New
payloads were introduced in the Astronomy and Planetary grouping and others
deleted. For use with the Space Shuttle, a modular space station and the
sortie missions were introduced. The sortie concept was initiated during
this latter study phase, and consequently the payload data were nof reviewed
and coordinated as thoroughly as the unmanned payload data. The compari-
son of the September 1970 and February 1971 mission models is summarized
on Table 2-8.



The DoD mission model change was made to smooth out the annual funding
level required to perform the DoD missions over the 1979 to 1990 time period.
The new mission model provides a more uniform traffic schedule and incor-
porates recent mission planning changes by introducing several new payloads.
The comparison between the September 1969 model and the March 1971 model

is shown on Table 2-9, (Note: Table 2-9 is a classified table and appears in

Volume VI of this report.)
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Table 2-8.

Comparison of NASA Mission Model

Sept 1970 Model
(1978 - 1990)

Feb.
(1979 - 1990)

1971 Model

Missions| Flights Missions | Flights
(1) (2) (1) (2)
Astronomy & Automated 20 163 17 91 (4)
Space Physics Space Sta. (3) 1 1 2 2
Sortie 0 0 5 48
Farth Automated 7 73 7 43
Observation Space Sta. (3) 0 0 1 2
Sortie 0 0 1 27
Communications | Automated 5 4 64 9 69
Space Sta.( ) 0 0 1 2
Sortie 0 0 1 4
Operational Automated 11 192 9 128
Satellites
Planetary Automated 16 28 13 19
Life Science Automated 2 20 0 .0
Space Sta. (3) 0 0 1 2
Sortie 1 32 1 5
Technology Space Sta. (3) 0 0 1 1
Sortie 0 0 2 13
Logisti
Space Station Fftgsls 1e 1 62 1 65
Total Automated 60 540 55 350
Space Sta. 2 63 7 74
Sortie 1 32 10 97
Lunar Manned 2 419 2 249
NOTE:

(1)
(2)

Missions are number of programs.

retrieval, or refurbishment flights.

(3)

with the space station.

(4)

[N
]

P

W

Modules or experiment packages that are docked or integrated

Flights are total number of satellites and do not include resupply,

LST, HEAO, LSO and LRO are included as automated payloads.




Table 2-9. Comparison of DoD Mission Model

This table is contained in Volume VI, Classified Addendum
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3. PAYLOAD EFFECTS DATA

The data on payload effects, resulting from the influence of the Space Shuttle
and new expendable launch vehicles, were obtained from a study conducted

by the Lockheed Missiles and Space Company (LMSC). The objectives of

the LMSC study were to evaluate low cost design approaches for typical NASA
payloads when used with the proposed new launch systems and to estimate
development, unit, and operating costs for these payloads. The study was
basically performed first by a parametric analysis and then by preliminary

design studies on three payloads.

3.1 PARAMETRIC ANALYSIS

The purpose of the LMSC parametric analysis was to determine the minimum
payload cost. This was accomplished by developing a mathematical model
of the payload cost to obtain optimum payload characteristics (Reference 12).
The basic inputs to the payload optimization program (POP) were: baseline
payload data; mission data; launch vehicle data; maintenance and refurbish-
ment data; and subsystem cost, weight, and reliability data. The volume
and weight were unconstrained. The baseline satellites analyzed were: the
Small Research Satellite (SRS), Orbiting Astronomical Observatory (OAO),
Synchronous Equatorial Satellite (SEO), and the Mars Orbiter (MO). The
mission objectives, orbit, life, mission equipment weight, and total

weights are shown in Table 3-1. The satellites are basically payloads that
have flown; however, the SEO and MO are modified versions of Boeing's
Lunar Orbiter. The modifications were made in order that these two satel-
lites would be more representative of the types of satellites in the NASA

mission model.

The results of parametric weight data for low cost versions of these payloads
were supplied in Reference 12. Low cost payload data were supplied for the
current expendable launch vehicles, the new low cost expendable launch
vehicles, and the Space Shuttle vehicle for low and high reliability parts.
These weights were compared with the baseline to provide the weight factor

for low cost payload designs for use in the mid-term mission model.



The weight factor equation is as follows:

low cost weight
baseline weight

weight factor

The weight factors were determined for OAO, SEO, SRS, and MO and are tabu-
lated in Reference 13. For each of these payloads except the MO, the optimum
mean mission lifetimes were derived from the POP program. The mean mission
lifetimes for the OAO were 1/3 year and one year MMD's. The 1/3 year MMD
design uses aircraft type components, and the one year MMD uses high reli-
ability parts. In operating the 1/3 year MMD, satellite orbital mainten-

ance is performed twice during the year and, after one year operation, the
payload is retrieved and returned to the ground for refurbishment. This ground

operation will return the payload to its original mean mission duration (MMD).

The SEO MMD's were 3/4 year and two years where the two-year SEO life-
time is attained by redundancy and high reliability components and is the maxi-

mum mean mission duration attainable with current technology for this satellite.

For the MO, only the one-year operation with the Space Shuttle was analyzed.
The low cost payload analysis for the current expendable and low cost expend-

able launch vehicle cases was not performed in the LMSC study.

The payload volume data were provided in Reference 14. The volume increases

range from 350 percent to 780 percent, with the average approximately 500

percent.

3.2 PRELIMINARY DESIGN

Preliminary point design was conducted on three payloads for launching by
an expendable booster and Space Shuttle. The design was performed to a level
necessary to make a credible volume, weight, and cost estimate. This effort
was guided by the results of the parametric analysis. Preliminary designs
were conducted on the OAO, SEO, and SRS. An outline of the baseline and

low cost configuration of each of these payloads is shown on Figures 3-1,

w
)
™



3-2, and 3-3, respectively. The design was conducted to the subsystem
level, and in most cases the subsystem was investigated to the component
level. Descriptions of these designs are documented in References 15
through 20. The weight data are shown on Table 3-2, 3-3, and 3-4, and the
- volume data are shown in Table 3-5. The LMSC cost data are reported in
Volume III of this report. Also provided from the LMSC design effort were
the subsystems' expected lifetimes. This information is necessary to deter-
mine the payload MMD when applying the data across the NASA, non-NASA,
and DoD payload model. As shown previously, the system life and satellite
life of the current expendable payloads have been provided. On Tables 3-6
and 3-7 are listed the low cost subsystems' expected lifetimes for the OAO
and SEO.

3.3 OAO LOW COST DESIGN

The low cost OAO design introduced several design features as a result of
the Space Shuttle's large available volume, large weight capability, and
ability to retrieve payloads for refurbishment. Coupled with these resulting
design characteristics was the introduction of technology advances in the
mission equipment, guidance and navigation, and CDPI subsystems since the

original OAO design was initiated in early 1960.

The most significant technology impact was in the mission equipment, where
a currently available high thermal stability material for the optics was used
in lieu of the baseline beryllium material. The mirror optics, being in the
one meter diameter class, require good dimensional stability for long life
space application. To accomplish this, the low cost approach used the large
available volume and weight by mounting the telescope section separately
from the spacecraft, thereby thermally isolating the telescope rather than
mounting it integrally within the spacecraft as in the baseline OAO. For
the telescope optics, CERVIT was selected because of its relatively high
thermal conductivity and low thermal expansion coefficient. With these
characteristics, the use of passive thermal control was determined to be

adequate. It should be recognized that CERVIT was only an experimental
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development in 1964. The earliest optically finished low expansion glass
ceramic blank of appreciable size was a l6-inch diameter mirror for the

Kitt Peak Observatory in late 1965. After some improvements to the chemical
composition, several large size blanks were produced during 1966; by mid-
1967 blanks up to 42 inches in diameter were in stock at Owens Illinois Company
(CERVIT) and at Corning Glass Works (ULE). The table below compares the

mechanical and thermal properties.

Thermal Conductivity Youngs Modulus
Thermal Expansion Density 8
Material (Watts/cm x 10%) (cm x 10°)
Beryllium 12 16. 6
Fused Silica 3 3.4
CERVIT 60 3.7

CERVIT clearly shows lhigher thermal stability characteristics but low stiff-
ness/density relationship. The latter factor would cause the CERVIT to be
a heavier mirror optics. It is difficult, within the depth of this study, to
determine what gains could be achieved in the baseline OAO-B if CERVIT
were available. However, it is clear that glass-ceramic' type material can

be used to advantage when volume and weight are unconstrained.

With the l1-meter telescope assembled as a separate unit, the satellite was
able to incorporate only the housekeeping subsystems into the spacecraft.
These subsystems were modularized to facilitate orbital maintenance and
ground refurbishment. The size and weights of these modules were limited
for handling during orbital maintenance. Internal access to these modules
is provided for ground assembly and orbital IVA operations. This feature
resulted in a 13-ft outside and 8-ft inside diameter which is more than is
needed to sorte the modules. To simplify the structure for cost reduction,

an aircraft type semi-monocoque structure is used with more than the required
space so that internal access to the modules is possible.
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Within the housekeeping equipment a general purpose computer was incorpor-
ated to eliminate components in the baseline OAO. The digital computer
stored the attitude data continuously and updated the stored attitude data
periodically from the gimballed star tracker. The baseline OAO depended
upon star trackers and ground calculation for attitude determination and con-
trol. Also, the digital computer with its buffer replaced many electronic
units in the CDPI, such as data programmer, command decoder, data and
command storage unit, data handling equipment, controller unit, etc. This
large number of component replacements resulted in a net weight reduction
of 32 percent in CDPI from the baseline CDPI. It must be surmised that a
computer was considered in the baseline OAO, since the computer could result
in lighter weight units, but that it was not incorporated for technical reasons.
Since OAO-B was designed, digital computers have matured from normal
technology progress. This technical progress probably was not available for
the baseline OAOQO; thus, the CDPI low cost factors were not applied across

the mission model.

The G&N was also reduced in weight., This weight reduction was 66 percent.
A portion of weight reduction resulted from using the above digital computer
to replace components in the G&N. As in the case of the CDPI, the G&N low

cost factors were not applied across the mission model,

In the attitude control subsystem, cold gas is used for spacecraft slewing
and for unloading the fine pointing momentum wheels. This method replaced
the coarse-pointing momenturm wheels and magnetic unloading equipment of
the baseline design. The cold gas is feasible because the weight is uncon-
strained for the low cost version. This is an advantage without technology

advancement.



The low cost electrical subsystem approach of: (a) using sheet-metal cell
substrates, rather than expensive honeycomb structures and (b) relaxation

of solar cell procurement specifications to permit acceptance of lower-quality
cells that are normally rejected for spacecraft use should result in a lower -
solar array cost per watt of output at the expense of greater size and weight.
The low cost array is fixed when arrays are deployed. These low cost factors

were applied whenever the satellite used a fixed array.

The low cost attitude control consists of four independent cold gas units.
Each unit is fitted into one module and contains three high level thrusters
and three low level thrusters. This low cost factor was applied to those
payloads which were large, required slewing, or required two thrust levels.
The propellant weight for the attitude control was ratioed in accordance with

the percentage change in total weight.

The low cost structure is designed like a conventional airframe. The
structural weights supplied by LMSC were modified, in accordance withthe
cost model which (References 15 through 20) includes the module structure
within the structures subsystem. Therefore, the LMSC weights were
rearranged by removing the module structure weight from each subsystem

and adding it to the structures weight.

The method of applying the structural weight factor is presented in the
system analysis section. For the expendable launch vehicle payloads, the
portion of the structure used for zero g maintenance capability was removed.
This consisted of such items as module base and cover and weighed

approximately 513 1b in the OAO.

The weights listed on Tables 3-2, 3-3, and 3-4 include a contingency of

15 percent for all the subsystems except for structures and electrical power

which have a contingency of 10 percent and 20 percent, respectively.

w
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The contingency factors are applied because these weights are estimates

based on preliminary design.

The LMSC design approach for the expendable payloads was to modify

the Shuttle configuration. The modifications were basically in the

launch vehicle interface area and the addition of redundancy in the G&N
subsystem. Other modifications were incorporated in mission, electrical
and CDPI subsystems which are normally required for expendable launch

vehicles.

3.4 SEO LLOW COST DESIGN

The SEO low cost design was configured to be retrieved by the Space Tug
from synchronous orbit and, like OAO, to provide for satellite repair in
near earth orbit. A sketch of the baseline and low cost configuration is
shown in Figure 3-2. The retrieval is provided by the docking ring on the
lower part of the spacecraft and the in-orbit repair and r‘efurbishment is
accomplished by external access to the modules. The modules are sized
to be less than 30 x 30 x 48 inches and are constructed like ''filing drawers''.
for ease in handling and storage. The modules vary in weight from a
maximum of 420 lbs for the photographic experiment module to the lowest

weight of 39 1b for the paddle drive electrical module.

The basic structure is a rectangular box with internal dividers which
divide the interior into a number of compartments. The box construction
is riveted aluminum sheets and extrusions. Attached to the box are the
docking ring and solar arrays. The solar arrays are designed to withstand
the flight loads in the deployed position. The arrays are not retractable
but rotate about one axis for partial sun orientation. The array uses the
same OAQO low cost concept in that sheet-metal cell substrate and lower

" procurement specifications are used. The SEO electrical weight growth
is higher than OAO because of the orientation mechanism and ruggedized
structure weight to sustain flight loads. The electrical weight factor was
applied to payloads in the mission model wherever oriented arrays were

used.
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The environmental control was a multi-layer insulation and thermal coatings
on the internal structural surfaces, and uses electrical heaters to maintain
the heat balance inthe photographic module. The photographic module.
required the temperature to be maintained between 33°F to 40°F to assure

long life of the Bimat film processing tape.

The G&N subsystem reduced cost by substituting double gimballed momentum
wheels for the three reaction wheels, repackaging all electronic assemblies
using low-cost techniques, and using off-the-shelf components. These
techniques resulted in a weight increase of 1. 28 over the baseline. This
factor was the same for both the reusable and expendable payloads and was

applied to all of the payloads with 3-axis G&N subsystems.

Low cost design was achieved on the attitude control subsystem by using the
same independent modules for each of the four quadrants and using available
off-the-shelf components. This weight factor was applied to those payloads
needing stabilization and in-track translation. The propellants were
factored in accordance with the percentage change in total gross weight and

mean mission duration.

The CDPI subsystem concept uses basically the same hardware elements

as the baseline. The design differences for cost savings were in the
equipment design and reliability. Unconstrained weight allowance permitted
circuit design which reduced the operating stress level for the same overall
performance. The lower stress levels increased the equipment reliability
and decreased the required redundancy. The Shuttle also provides payload
checkout before deployment and orbit maintenance which leads to additional
gains in reliability or reduction in redundancy. The CDPI weight factors

are 1.16 and 1, 28 for the Shuttle payload and the expendable launch vehicle
payload, respectively. These factors include a 15 percent weight contingency.
The expendable version is higher in weight primarily because pre-deployment

checkout and maintenance are not available.



The baseline design concept of the mission equipment was used in the

low cost design; however, the mission requirement placed severe weight
limitations on the photographic subsystem. With the volume and weight
constraints removed for Shuttle operation, the low cost design was achieved
by the use of aluminum in lieu of beryllium, elimination of weight reduction
fabrication approaches and use of low density packaging techniques in the
electronic assembly. The weight factor is 1.47 and was applied across

the mission model/for those payloads having similar missions. There is
no differentiation between the expendable and Shuttle launch vehicle since
the critical reliability item is the Bimat film processing which is inde-

pendent of the launching vehicle.

3.5 SRS LOW COST DESIGN

The baseline SRS is a low cost space physics experiment and is launched by
an Atlas/Agena as a piggyback payload. Payload reusability was not
considered for the Space Shuttle operation because of the low unit cost. To
achieve low cost concept, the approach was to use the standardized spacecraft
method since volume and weight are essentially unconstrained. This wa’s
partially achieved by creating a large space for mission equipment, power
and propulsion growth. The general outline in comparison with the baseline
is shown on Figure 3-3. The low cost SRS has fixed solar panels and has
an octagonal cross-section. The spacecraft is a spinner and has solid
rockets for insertion into higher energy orbits. The weight factors and
cost factors of the SRS were not applied to specific payloads across the
mission because, by previous agreement, the data were not available in
time for the Integrated Fleet Analysis. The priority for the SRS payload
effects data is lower than that for OAO or SEO since the SRS design is

not reusable; however, the total weight and package volume was used to
supplement the results from the OAO and SEO data. These data are plotted
in Figures 4-1, 4-3 and 4-4, which show that SRS further verifies the

low cost data trends.
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Table 3-6.

Operating Life Limitations, OAO

Component
Subsystem Limiting Life ‘Life (Years)
Structure Structure 10.0
Environmental Heaters 5 0
Control
Gu1§anc.e & Star Trackers 1.0
Navigation
Attitude
Control Valves 4.0
CDPI Computer 1.5
Electrical Battery 3.0
Mls§1on Electronics 1.5
Equipment :
System Guidance & 1.0

Navigation

Solar array life can be extended by providing additional area.




Table 3-7.

Operating Life Limitations, SEO

Component
Subsystem Limiting Life Life (Years)
Structure Structures 10
Environmental Heaters 5
Control
Guidance & Sensors/ 3
Navigation Electronics
Attitude
Control Valves 4
TWTA/

CDPI Electronics 2

. Battery/
Electrical Controls 3
Mission Bimat/ 2
Equipment Vidicon
System CDPI/ 2

Mission Equip.
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4. PAYLOAD MODELS

This section describes the method of developing the weight, volume, and life
data for (1) current reusable payloads, (2) low cost expendable payloads, and
(3) lowi cost reusable payloads. The current reusable payloads are current
expendable payloads adapted for reuse. The low cost payloads are developed
by applying the '"payload effects'' to the unmanned payloads in the NASA, non-
NASA, and DoD current expendable payloads. The data on the NASA and non-
NASA current expendable payloads are summarized in Section 2, '""Current

Design, Expendable Payload Descriptions."

The low cost payload data were developed by examining the current expend-
able payload's mission objective, satellite life, and subsystem characteristics
to select the appropriate low cost weight and volume factors at the subsystem
level, These low cost factors, which are presented in Tables 3-2, 3-3, 3-4,
and 3-5, were not all applied directly. Those factors that are not directly
applicable are the structures, environmental control, propulsion, and satel-
lite volume items. These are discussed in the sections below. The other

low cost factors, such as guidance and navigation, attitude control, CDPI,

electrical and mission equipment, were applied whenever applicable.

4.1 LOW COST PAYLOAD EFFECTS

4,.1.1 Structures

The parametric data on structural weight for current expendable satellites
have been shown from historical data to be relatable to total satellite weight.
This characteristic was examined using the available low cost data and was
shown to be valid. The low cost weight data on OAO, SEO, and SRS are
plotted in Figure 4-1. Low cost data on heavy payloads are not available;
however, it is known that payload volume becomes limited (15 ft dia. x 60 ft
long) when the satellite weight exceeds roughly 20,000 1b. This indicates
that low cost payload effects diminish as the weight exceeds 20, 000 1lb. Thus,

current weight estimating data for heavy payloads are applicable. This weight



estimating relationship is 20 percent of the satellite weight but, for a con-

servative estimate, 25 percent was used to account for low cost integration.

With these four data points, a curve for expendable payloads is fitted. The
Shuttle structural weight characteristics, having only two data points, are
shown to follow the expendable data with the structural weight on the order

of approximately one percent of the satellite weight greater at the higher pay-
load weights. This one percent is to account for weights associated with
providing zero g maintenance capability. Reusable data for the OAO and SEO
were used, but the Shuttle SRS data point was not used because this satellite
is not reusable. This Weight.characteristic has been replotted on Figure 4-2
with the structural weight removed to show the structural weight factor in-
fluence at low satellite weight, This figure also permits determination of

the structural weight factor without iterative routine.

4.1,2 Environmental Control

The environmental control subsystems of the low cost designed payloads are
all passive, except that the SEO is semi-passive. Being passive, the major
environmental control weight would be due to insulation and can therefore be
related to exposed surface areas. This relationship of surface area to volume
can be shown to be as follows for a cube or sphere:

2/3

(low cost)

Exposed Area.(loW cost)] _ l:Volume

Exposed Area Volume

(baseline) (baseline)

This equation and low cost payload data are graphically shown on Figure 4-3.
The data points are dispersed about the above equation. The linear relation-
ship was used because of its conservatism and because it provides for a simple

approach to determine the environmental control weights,

4.1.3 Propulsion and Propellant

Data on low cost approaches to propulsion subsystem design were not suf-

ficient for application because SRS was the only baseline satellite which



included a propulsion subsystem, a small rocket motor to place the SRS into
an elliptical orbit. In the NASA model, only the Astronomy Explorer and the
Planetary payload grouping had propulsion subsystems. In the Planetary
group, the motors are large, and weight and volume increases are limited
because a Space Tug is included in the Space Shuttle cargo bay, constraining
the payload to 25 feet in length. The propulsion subsystem was therefore
treated with the same structural mass fraction and vacuum velocity as the
current expendable payload. The propulsion subsystem weight equation for

maintaining the same propulsion characteristic is as follows:

[PROPULSION | [PROPULSION ]

WEIGHT WEIGHT PROPELLANT

FOR = |FOR +0.15 |WEIGHT

LOW COST CURRENT INCREASE

|[PAYLOAD | |[EXPENDABLE |

[PROPELLANT | [PROPELLANT] /LOW COST MMD

WEIGHT WEIGHT PAYLOAD WT)} LOW COST

IF_‘J(O)‘I}{V oo = FXR BASELINE | | MMD '
. BASELINE PAYLOAD WT, BASE

| PAYLOAD _ i B LINE

The same relationship was used to determine the attitude control propellants.
4.1.4 Volume

The low cost volume listed on Table 3-5 was based on dimensions which can
contain the satellite within a cylinder. This method of volume calculation is
‘generally called the "shroud' or '"package' volume. Using this volume and

the total satellite weight, the packaged density is determined. The package
density for all of the unmanned current expendable payloads was determined
using this technique and plotted in Figure 4-4 as a function of satellite weight,
the data falling within a hyperbola. Superimposed on this figure are the LMSC
baseline data points. A curve was fitted using the baseline data points and

the heavy payload data points (<20, 000 1b) which were obtained from a pre-Phase
A type study. To obtain the low cost payload trend, the SRS, SEO, and OAO



low cost data were fitted to follow the same trend as the baseline data. The
reusable low cost data, however,are limited to Shuttle volume, as shown on
the figure. This approach, when applied to a large number of payloads,

should provide an average size and therefore provide consistency in making

the volume estimates.

A similar plot (see Figure 4-5) was made for all of the NASA and DoD com-
munication satellites, showing that their densities are lower than for non-
communications type satellites. This effect is to be expected since the com-
sats are generally spin-despun type satellites. These satellites have a low
volume usage because of the spinning solar array and the despun antenna unit.
Therefore, it was concluded that, in general, the low cost concept would have
small influence on the communication satellite sizing. A hyperbolic curve

was fitted for this study to provide a consistent basis for volume estimating.

4,2 LOW COST PAYLOAD MODEL

The method of calculating the low cost payload weight and volume is described
below and is illustrated on Table 4-6. The illustrated case is the Astronomy
Explorer which was selected from the group of low cost payloads listed in
Tables 4-1 through 4-5 as a typical payload. The calculating method is as

follows:

1. Obtain the current expendable payload data from
the Data Book or Data Bank.

2. Select the low cost payload weight factors for
Guidance/Navigation, Attitude Control, CDPI,
Electrical, and Mission Equipment subsystems from
Tables 3-2 or 3-3. The choice depends on the pay-
load characteristics listed in the Data Book or Data
Bank. The rationale for the choice is shown in the
Remarks column.

3. Estimate the total wet weight factor and volume
to determine propellant and environmental control
weight.

s
1
ioN



4. Sum the low cost Shuttle subsystem weight items
and enter Figure 4-2 on the Shuttle curve with this
sum to obtain reusable satellite structural weight
factor.

5. Compute total wet weight and determine total weight
factor. If the factor does not agree with the factor
used to estimate propellant weight, then iterate until
agreement is reached.

6. Enter Figure 4-4 to obtain satellite density following
agreement of the total weight factor and compute total
satellite volume.

7. Compute total volume factor to assess the estimated
volume factor used for environmental control system.
Iterate until reasonable agreement is reached. This
value is also used for the low cost expendable payload
since the spacecraft dimensions are the same except
for the absence of the docking ring.

8. Compute the low cost expendable payload in the same
manner as above.

9. Compute for the propulsion weight using the relation-
ship shown in Section 4. 1. 3.

10. Several iterations may be necessary when the propul-
sion weights are determined.

To perform the above procedure, Table 4-6 was used to organize the calcu-
lation. These work tables are included in Appendix 3 for all of the payloads.
The results from these calculations have been inputed into the computer and
the printouts are in Appendix 4. These tables include only those low cost
expendable and low cost reusable payloads that were used by the capture
analysis. The’space station and sortie mission payloads are not included in
the low cost payload grouping because the '"payload effects' are not applicable.
The sortie missions are not applicable because there is no comparable expend-
able launch vehicle configuration. Space stations are not applicable because
in general the station modules use the full volume and weight capability of

the launch vehicles.

4-5



The low cost payloads are summarized in Tables 4-1 thr.ough 4-4 for NASA

and non-NASA missions and in Table 4-5 for DoD missions.

4.3 CURRENT REUSABLE PAYLOADS

The current expendable payloads used in the reusable mode are of particular
economic interest because their satellite lifetimes are generally longer than
for the low cost payloads. The longer life is achieved by high reliability com-
ponents and redundancy, as is done currently in satellite design. Since reus-
ability is achieved by orbital retrieval and return to ground for maintenance,
it should not significantly influence the basic design of the satellite. It is
from this approach that a simplified method has been devised to modify the
current expendable payloads to have the capability of refurbishment. To
make this method credible, the following assumptions are made:
1. To adapt the satellite for retrieval, velocity and
position match for the acquisition and rendezvous are

to be determined by the Space Shuttle or ground
station.

2. Payloads to be stable and to provide passive support
for terminal guidance. (Tumbling or unstable satellites
will not be retrieved.)

3. Payloads to provide electrical power and command
link for rendezvous equipment and safing/deactivation
commands.

4. Automatic rendezvous and docking with manual
backup.

5. Standardized docking/deployment interface.

The velocity and position match between the Space Shuttle or Space Tug
(chaser) and payload (target) should be achieved within the acquisition range
of a laser radar. The laser should have adequate range if a transponder is
located in the payload. The laser can also be used for the terminal guidance
if several corner reflectors are located on the payload to provide data on the

payload attitude in addition to range and range rate.



A TV camera located on the chaser will provide backup data and assistance in

the form of payload inspection and gross rendezvous operation.

The docking would use the same mechanism as that used in the payload deploy-
ment. This docking ring should be approximately six feet in diameter, which -
appears to be the nominal diameter in the space station studies. After docking
is achieved, the payload should be deactivated and safed by commands from
the Shuttle or Tug. The equipment involved in the command deactivation should
be the same hardware as that used in the initial payload activation. Also, -

retraction of appendages such as the antenna and solar arrays may be required

for the return flight or for storage in the cargo bay.

To summarize, the equipments involved for deployment and retrieval are aé

follows:
Space Shuttle Space Tug : Payload

1, Laser Laser Transponder and

Corner Reflector

2, Docking Docking Adapter and Docking .
Mechanism Mechanism Mechanism- '

3. CDPI CDPI CDPI

4. TV Display TV Camera -

5. Computer - -

Items 2, 3, and 5 are normal equipments used to deploy the payloads, and
Items 1 throug.h 5 are need\ed for payload retrieval. It is reasonable to assume
that the Space Shuttle will have included Items 1 through 5, since these types
of equipments will be required to deploy and retrieve the Space Tug. The
Space Tug, however, is not expected to be as universally used due to marginal
performénce capability When used for round-trip missions. The retrieval-~
peculiar equipment for the Tug is the TV camera. The payload add-on kit

is the transponder and corner reflectors.



The weights of the items used for retrieval and refurbishment are as follows:

Space Tug Payload
(1b) (1b)
Laser Transponder 0 25
Corner Reflector 0 5
TV Camera 25 0
Docking Mechanism 0 2% (wt) + 30
Refurbishability 0 10% (wt)
Retraction of Appendages 0 3% (wt)
Total 25 15% (wt) + 60

where (wt) is the total expendable payload weight. The weights for the docking
mechanism, retraction mechanism, and design modifications to permit refur-
bishment are assigned to the structures subsystem. The weight allocation

for refurbishability is considered to be those modifications necessary to the
structure for accessibility and subsystem modularity. The laser transponder
and corner reflector are grouped under the G&N subsystem. These weight

allocations are used to determine the current reusable payload cost.

The method of estimating the volume was based on accommodating the docking
mechanism. It was assumed that a 6-ft diameter docking ring would be the
standard size and that one foot should be added to the payload length to adapt
the mechanism. Thus, the diameter of the current reusable payloads is six
feet minimum and one-half ft larger than the current expendable if the diameter

is equal to or greater than six feet.

Using the above relationship, the computer was used to determine the weight
and volume for the current reusable payloads. The listing of the current

reusable payloads is given in Appendix 4, and is summarized on Tables 4-1
through 4-5.

s
1
o2



The MMD's for these current reusable payloads are assumed to be the same
as for the current expendable payloads except for those payloads which have
relatively short lives. For those with short MMD's, the payload was divided
into mission equipment and spacecraft, the mission equipment MMD being
the same as for the current expendable payloads, and the spacecraft portion
having longer life. The MMD extensions for the spacecraff were established
during the capture analysis and are listed on Tables 4-1 through 4-5. No
additional weight allocations have been made to extend the spacecraft MMD;
however, appropriate cost factors have been applied in the cost analysis.
This modification to the division of MMD has not been inputed to the Data
Bank,

In the planetary mission group, Table 4-4, the current reusable and low cost
reusable payloads are not shown, because these payloads are considered

expendable for the Space Shuttle. The expendable payload data are applicable
for the Space Shuttle, except that an adapter will not be required. This would

reduce the launch weight by approximately 4 percent.
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Table 4-5. Summary of DoD Payloads, Option B

This table is contained in Volume VI, Classified Addendum
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5. SYSTEM ANALYSIS

Various analyses were conducted during this study to assist in formulating
and in evaluating payload data. Some of these analyses were reported
in the mid-term report (Reference 13) and are not reported in the final
report. Subjects reported in the mid-term report are the Large Stellar
Telescope, Subsystem Cost Reduction Potential, Reliability, Cost
Reductions with Refurbishment, and Payload Data Bank. The Payload
Data Bank, however, will be discussed again to complete the description
on the computer program. The analyses reported in this section are
either add1t1ona1 analyses or analyses that were conducted earlier but
not prev1ously reported. These subjects are Payload Welght Analysis,
Structural Analysis, and The Influence of Mean Mission Duration on

Program Cost.

5.1 WEIGHT ANALY SIS

The large number of current expendable payloads and the scarcity of
available design information for payloads in the 1979-1990 era combined

to restrict the satellite we1ght estimating methods to parametr1c approaches
(Reference 21). In many cases, the available payload data were limited

to the mission objectives, gross payload weight, and orbit parameters.

In other cases, design information on mission-peculiar equipment and
power requirements were supplied or pre-phase A type study data were

-available on several satellite programs.

In all estimates, current technology was assumed in the current expendable
payload data and technology advancement was not considered. This
assumption then permitted the use of parametric weight equations which
are based on empirical data. Furthermore, past experience has shown
that this approach provides the most reliable prediction when design

data are not available.

Each of these weight estimating procedures is described below in the
order of use for generating the current expendable payload weight, i.e.,
1) Phase A type data, 2) subsystem parametric data, and 3) gross

parametric data. It should be recognized that subsystem weights are



the basic input data to determine the current expenditure payload cost,
and to determine the current reusable and low cost payload weight data.
The payload weights are also used in the capture analysis. The weight
statements for each of the current expendable payloads are documented
in Reference 1 for NASA and non-NASA satellites and in Reference 11
for DoD satellites.

5.1.1 Phase A Type Weight Data

For several payloads, pre-phase A payload data or spacecrait design
study information was used. When these data were applicable to specific
missions, either directly or by scaling techniques, they were used in
preference to weight data estimated from the other methods. The pre-
phase A type study and other spacecraft design that were available are
referenced in NASA Payload Data Book (Reference 1). As an example,
the OAO/LST (Reference 22) provided data for the large stellar telescope
payload and also provided information on other similar large experiment
projects such as the Large Solar Observatory and Large Radio Observatory.
The HEAO and Mars Sample Return payloads (Reference 23) have also
ﬁndergone a pre-phase A type study. Similarly, the space station and
some of the planetary missions are currently in the phase A studies.

The Mars Viking and Grand Tour data were obtained from JPL directly.
The Blue Book (Reference 7) provided data primarily on the mission

equipments, and secondarily data on the experiment module.

5.1.2 Subsystem Parametric Weight Estimate

The subsystem which used available payload information was the
electrical subsystem. This was possible because in many cases the
mission peculiar equipment power requirement was specified. This
information plus the orbit parameters given in the mission model,
judgement as to the type of solar array (oriented or unoriented), and
the estimate of satellite housekeeping power requirements provided data
on total power needs. With the total power requirements, the electrical

power subsystem weights can then be estimated by entering Figure 5-1.

o
1
o



The electrical subsystem weight is given as a function of orbit altitude,
and oriented and unoriented solar arrays. Power subsystem weight for a
radioisotope thermoelectric generator using P - 238 isotope fuel is shown

in Figure 5-2.

Similar weight relationships for other subsystems were developed as
shown on Figure 5-3. However, to use these types of weight relationships
requires additional subsystem data that were not available. For these

cases gross parametric subsystem weight data were used.

These gross parametric subsystem weight data were reviewed by the
appropriate subsystem specialist and were considered best data when
subsystem design studies are not performed or available. This method
also provides consistency with the cost estimating relationship which is

similarly based on past program data.

The electrical subsystem was generally treated in the manner described in
the first paragraph of this section because power needs were usually
specified. In a few instances, power needs were abnormally high or low.
For these cases, the power-weight relationship provided the more

realistic subsystem weights.

5.1.3 Gross Parametric Weight Estimate

Parametric weight equations were generated from subsystem weight

data for 18 existing automated satellites weighing from 200 to 20, 000 1lbs
at launch. Plots of subsystem weights as a function of satellite gross
weig.hts were then madé and a best fit was estimated. The equations

for these best fit trends are given in Table 5-1. These best fit curves
were established by inspection as shown on Figure 5-4, which illustrates
thé correlation of the electrical power subsystem weight as a function of
satellite gross weight. All of the satellites represented on this plot use
solar array-battery systems and include power conditioning and power
distribution. Altho.u’gh major design parameters such as total power
requirements, design life, orbit parameters, system configuration have not
béen stated, a reasonable relationship exists between the electrical power

subsystem and satellite gross weight. The electrical subsystem weight



characteristic is typical of the other subsystems although the correlations
of subsystem weights and gross weights were not as good in most cases.
However, a definite trend of subsystem weight and satellite gross weight

was observable in all cases.

5.2 STRUCTURAL SIZING ANALYSIS

A preliminary structural sizing study (Reference 24) was performed

to determine the effect of launch vehicle load factors and structural
safety factors on satellite structural weight. The satellite used for

this investigation was the LMSC low cost version of the OAO. The
launch vehicles considered were those in the current expendable and

low cost expendable fleet, and the Space Shuttle. These launch vehicles
and the corresponding limit load factors are listed on Table 5-2.

These load factors were assumed to act simultaneously and include
dynamic factors. These loading conditions occur at cfitical times during
the flight profile and in general are the designing conditions for the
major portion of the primary structure. For a comparison of loading
conditions, Table 5-3 shows the steady state load factors for a representa-
tive Space Shuttle. The selected condition can be seen as the highest
loading condition except for the emergency landing condition. The
emergency landing condition uses appropriate design factors to prevent
structural damage to the crew compartment by the payload. The payload

may fail but shall not cause damage to the crew compartment.

A satellite design for this analysis, the OAO low cost design (Reference
15), was selected as the model to represent the geometrical envelope

and subsystem weight and location. The structural model and loading

in the Space Shuttle are depicted in Figure 5-5. The loading represents
a 1.0 g axial and lateral loading and includes all of the subsystem weights
except for the structure, attitude control propellant and the solar array
paddle weights. The latter two component weights are not included
because they are supported near the interface base. For conveniencé,
the loads are depicted as concentrated on the centerline. The loading

for the analysis assumed a uniformly distributed load around the

circumference.



The range of ultimate load factors considered was 1.25 to 3.0. The

1.25 ultimate load factor is a commonly used value for current expendable
launch vehicles. A 1.40 factor is currently used for the Space Shuttle
design studies, while a 3.0 factor is used for LMSC for the '""Payload
Effects Study' (Reference 15). These factors are applied to the limit load

factors shown on Table 5-2 to obtain the ultimate loading conditions.
5.2.1 Method

The exact sizing procedure is iterative, determining initial structural
thicknesses based only on loads due to equipment and instrumentation and
then determining increased structural thicknesses due to the increased
loading caused by the inertia loading of the structural elements. Since
this study was a preliminary sizing effort with emphasis on the differences
between launch vehicles and since the loading, due to structural com-
ponents, is small relative to the other loading, the iteration procedure was
not used. However, to initially account for the loading due to structural
weight, the low cost payload structural weight estimate (1762 lbs) was
applied as a uniform surface loading (1b/in2) to the OAO configuration
(Reference 15). The thicknesses of each of the OAO structural com-
ponents, i.e., forward cylinder, intermediate cone, and aft cylinder, were
determined by shell stability considerations. The applied design load was
taken as the maximum equivalent axial load on the component. It was

assumed that each of the components had a constant wall thickness.

The satellite structural weight corresponding to a specific launch vehicle
and safety factor was determined from the previously computed component
thicknesses. These values represent theoretical weights and must be
multiplied by an appropriate ''non-optimum' factor to correspond to actual
manufactured components. Since the objectives of this study were to
determine the effect of launch vehicle environment and safety factor on the
satellite structural weight, each of the structural weights was divided by
the low cost payload structural weight (1762 1b) to obtain the normalized
structural weight factor. Inthis manner, the non-dimensionalized results
indicate the desired effects parametrically without the necessity of

determining appropriate non-optimum factors.

5-5



5.2.2 Results

The results of this method are on the upper three curves of Figure 5-6
as a function of safety factor and launch vehicle relative to the same
design launched on the Space Shuttle with a safety factor of 1.40. 1t is
seen that the relative weights correspond to the launch vehicle acceler-
ations (although, not in a directly proportional manner) with the highest
weight indicated for the Atlas Centaur (T]Z= #9.6g) and the lowest for

the Space Shuttle (T]Z = x4.5g). Similarly, it is seen that the structural
weight is not directly proportional to safety factor, but increases at less
than the square root of the safety factor. For example, a change in
safety factor from 1.40 to 3.0 increases the structural weight of an

OAO-class satellite launched on the Space Shuttle by a factor of 1.35.

It is also shown that Space Shuttle launched OAO-class payload can be
designed to a much higher safety factor for the same equivalent weight
on the other launch vehicles; conversely the Shuttle launched payload can
be designed lighter for the same safety factor. For example, an
OAO-class satellite launched on an Atlas Centaur with safety factor of
1.25 could be designed to a safety factor of 1.92 for Space Shuttle launch

with no increase in weight.
5.2.3 Discussion

Reviewing the launch vehicle load factors on Table 5-2, it is noted that

all the accelerations are specified as acting in either direction. Since

the primary axial component would be the booster acceleration, the

positive axial values are representative of expected values; however,

the negative axial values, based upon dynamic effects, may be conservative.
In the case of conventional boosters, i.e., the current or low cost expend-
ables, the positive axial accelerations (i.e., aft), in conjunction with lateral
accelerations, would dictate the design of an OAO-class structure as defined
in this study. This results since the design stress levels are compression
and the sizing is based on structural stability considerations. However,

in the case of the Space Shuttle, the choice of a very conservative negative

5-6



acceleration (i.e., forward) eliminates an important design parameter
for optimizing satellite structural weight. This parameter is the
distinction between a satellite mounted at the forward end of the pay-
load bay versus one mounted at the aft region. These conditions are

depicted on Figure 5-5.

The aft mounted case is similar to the satellite condition in a conventional
booster. However, the forward mounted case is unique, since the‘satellite
is "pulled" into space. This case results in tensile forces on the satellite
structure for positive axial accelerations. If the negative axial acceler-
ation is not of the same magnitude as the positive value, a lighter satellite

structure would result for the forward mounted case.

The forward acceleration (7 = 0) is assumed to be zero, as a lower

bound contrast to the previoi}s{l:iudy results. This condition is shown

on the bottom curve of Figure 5-6. Additionally, this condition is used

as the basis for Figure 5-7 where all boost vehicles are compared relative

to the weight of a forward mounted OAO-class satellite under the assumption
that forward acceleration is zero and the Space Shuttle safety factor is 1. 40.
Figure 5-7 indicates that quite dramatic weight reductions would be possible
for a forward mounted Space Shuttle payload if the negative axial acceleration:
could be minimized by tailoring payload/Shuttle interface flexibilities and

dynamic transients such as engine shutdowns. Lower weights should reduce

the structural cost accordingly.

5.3 INFLUENCE OF MMD ON PROGRAM COST

The payload data that were developed for the '"Integrated Fleet Analysis'"
are based on current technology. Technology advancement for the
1979-1990 era was not factored into the payload data that were used in the
capture and cost analysis. This study ground rule was consistent with the
LMSC "Payload Effects Study' which supplied the data to develop low cost
payload characteristics. Since past histc;ry has demonstrated improvements
in satellite reliability and life, it is of interest to determine the cost

sensitivity from technology progress in reducing failure rates. Figure 5-8



shows the progress of reliability over the past five years at the

Hughes Aircraft Corporation . The data shown on this figure were obtained
fro~m flight hardware. The failure rate trend appears to be reaching
Minuteman-II (MM-II) reliability asympototically. The Minuteman parts
are considered the ultimate in reliability since they are manufactured on a
special production line where the processing and assembly have been
optimized to increase part reliability. Each part receives the 100 percent
burn-in, screening, and inspection to eliminate early failure, unstable

devices, and production variability.

With parts reliability apparently approaching the minimum failure rates,

the redundance method appears to be the most promising remaining method
to increase MMD, This subject of MMD versus redundancy has been
discussed, analyzed and presented on most of the satellite programs and is,
therefore, assumed in this study to be an input to the analysis. The MMD is
defined on Figure 5-9 as the truncated area under the reliability curve and

was varied from one to six years.
5.3.1 Method

The program cost was determined for the expendable and reusable modes
assuming that the RDT&E and operations costs were the same between the
two operating modes. This assumption therefore compares only the total
unit program cost and is considered conservative, since the LMSC
"Payload Effects Study' has indicated that the RDT&E and operations costs
are slightly lower for the Space Shuttle payloads. With this simplification,

the total unit cost equation is as follows:

Cost = Cost to establish + Cost to maintain
- | the System the System
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For expendable launch vehicles, the above generalized cost equation is:

C (expendable) = §R— [c (EL) + C (ES)] + EE(t) [C(EL) + C(ES)]

where;

BE

Number of satellites in system

Expendable launch vehicle reliability

Expendable launch vehicle cost
Expendable payload cost

Expected number of expendable launches to maintain system

For the Space Shuttle, the total unit cost equation is:

C(Shuttle) =

where:

Rps =

C(sL) =
C(RS) =
R =
(SP) =
Eg(t) =

%E [C(SL)] + (s + (s?)) [C(RS)] + Eg(t) [C(SL) + C(RS)R]

Space Shuttle reliability

Space Shuttle launch cost
Reusable payload cost
Percent refurbishment cost
Number of spares

Expected number of refurbishment flights

The payload costs in both cases above were parameterized by varying the

satellite unit cost per pound and assuming a constant payload weight of

2,200 1b.

The expected number of launches, E(t) is developed in Reference 26,
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TC 1_RCN—H - S
E(t) = (N-G) - (T-NT = T G+l g

MMD c! ™MD B
where

1- R(I;I

G = R~ +—a—
c 1- Rc

N = INT (T/TC)*
S = Number of satellites in system
T = System program duration
Tc = Truncation time
RC = Reliability at truncation time
RB = Launch vehicle reliability
MMD = Mean mission duration

A typical operational satellite program that is being planned for mid-1970

operation was selected to establish the above terms.

S = 4 (satellites in system)

T = 10 year (program duration)

RC = 0. 30 (reliability at truncation time)

RB = 0.95 (reliability for T-IIIC) = Rgp

RB = 0.995 (reliability for Space Shuttle) = RBS
C(EL) = $13.2M (T-IIIC)

C(SL) = $5. IM (Space Shuttle & Space Tug)

R = 10% and 40% (refurbishment cost)

SP = 2 (reusable payload spares)

*INT EGER Values only: decimal fractions are truncated



The assumed reliability function is as follows:

1 -R
-{ -—9-::)
MMD

R(t) = e

which is a function of MMD and reliability at truncation time (TC).
With RC specified above, the truncation time as a function of MMD can

be determined.

5.3.2 ‘ Results

The expected number of launches based on the above system model is

shown on Figure 5-10 for 100 percent availability. One hundred percent
availability is achieved by instantaneously launching a replacement payload
after a satellite has failed. The expected number, as shown, is represen-
tative for either launch vehicle, since the difference in reliability between
T-IIIC and the Space Shuttle is small. It can be observed fromthe resulting
expected launches that the reduction in launches beyond three years MMD is

relatively small.

Cost relationships were determined for various satellite unit costs per
pound and as a MMD function. The results are plotted on Figure 5-11 for
a refurbishment cost at 40 percent of the unit cost. It can be observed that
the cost using the Space Shuttle is lower than the expendable launch vehicle
when comparing the same MMDs at a given satellite unit cost per pound.
To observe the trend of total program unit cost as a function of MMD,
Figure 5-12 was plotted for a payload cost of $10, 000 per pound and for a
refurbishment cost of 10 percent and 40 percent of the unit cost. The

$10, 000 per pound unit cost was selected beéause it is a nominal cost

per pound for satellite this size in synchronous orbit.

" The Shuttle cost is clearly shown to be lower than the expendable launch

cost for the same satellite unit cost. It also appears that the refurbishment

. cost is a large cost reduction driver. The 10 percent refurbishment cost
results in a 20 percent total unit cost reduction over the 40 percent refurbish-

ment cost for a five year MMD.



Using the preceding analytical approach, with satellite reuse, the cost
reduction beyond a three year MMD is relatively insensitive to increasing
MMD. This indicates that any further decrease in parts failure or increase
in redundancy rate will not have a large influence on satellite program cost
using the Space Shuttle. It is possible that if cost as a function of MMD is

included, an optimum MMD may exist since cost is a function of MMD.

5.4 DATA BANK

For this study, it was found that a rapid method of documenting,
cataloging, printing and retrieving payload data was required. This was
necessary since the mission model and payload data would undergo periodic
updating or revisions. These changes must then be documented and made
available for use in the study. To make changes and print the Data Book
(Reference 1), the process was found to be slow and time consuming. As a
result of this experience, emphasis was placed on developing a computer
program to document, catalogue, print and retrieve payload data. This

program is referred to as the Data Retrieval System (DARES).

To use the DARES computer program, the user describes the individual
characteristics of a payload and provides the numerical information for
each characteristic. The numerical information is referred to as the pay-
load data base. The payload data base for each satellite could be described
by ninety (up to 1000 is available in the computer) characteristics, such as,
launch weight, electrical power, volume, launch schedules, etc. Thus,
each satellite would need ninety numerical entries to provide a complete

description. A data bank of 100 satellites would require 9,000 entries.

Once the payload data base has been set up, the user can perform
retrievalsof information. In this mode, specific satellite data can be
qualified for printout. The computer is used to perform the interrogations

of the Data Bank, making as many different passes as the user requires,

The structure of the computer program is divided into six major modules

as shown on Figure 5-13 and is shown to depict the intended total system.



The program is still in the development stage and some of the indicated
capabilities have not been implemented yet or completely defined,
namely, the Save and Update modules. However, the program was
developed to a sufficient degree to perform the Data Bank task. For
instance, the Update task was done manually by rearranging the card

deck. Details of the Data Retrieval System are described in Appendix 1

and Reference 27.



spunod “3yStem
youne] jjerdodoedg = M

MGe0°0 I121depy 9101Ya2 A youneT
MeZ 0 IBI[NO2J UOISSIN
MGZ°0 (e1ex13sqns Aexxe xeros Jurpniour) [eoTI}OOH

mwo.ogo ‘0 Burssevoxd eleq ‘purwiwion) ‘Suroerr, ‘Arjowrala],
£9g *oMeLY 0 Aag - 1ox13U0) SPMITIY
e coM87 0 jue[[edord [0I3uU0d) SPNIY
¢ .H>>woo ‘0 UOT}RZI[IqeIS ‘UorleSIAEN ‘odUBpPIND

MG2Z0°0 T0I3U0) [ewIay g
MST 0 (Aexxe xeros pojunow aTpped) szepuifAd-uoN

MZ°0 (Aexxe aelos pajunow Apoq) sxepuildn
(PepnToxa 93eIlSqns LBII® IV[OS) SWSTUBYISIN PUE 9INIDNIIG
uoijenby wolsdsqng

suonyenby Sunjewnsy YSTOM  1-G 2IqEL

<t

]
wn



UO}TPUO) PBOT JTWITT oI SPeOT (7

1030ed dtureukq opnioul speOT (I AILON

0°2+ 0°¢+ 0°¢+ mex
0°c+ 0°'c+ 0°S+ yoIdg
S T+ 0°9+ 9°6+ Texy
uoT}09IYJ peorT
armunyg aoedg 2I/III~ 1 Ineus ) /sepv
9T01Y2 A Yyouner]

(s,8) peorT 3[P1Y2 A youner]

"Z-G 2lqEL

5-15



Table 5-3. Space Shuttle Steady State Load Factor

(Reference 25)

Load Direction

Axial Yaw Pitch

Looad Condition
Launch +1.5 +0.5 -0.5
High Dynamic Pressure +1.9 +1.0 +1.0
End Booster Thrust +3.0 +0.6 -0.6
End Orbiter Thrust +3.0 +0.5 -0.5
Entry +0.25 +0.5 -2.0
Flyback +0.25 +0.5 +1.0
-2.5
Landing +0.8 +0.5 -2.5

-1.0

Emergency Landing -10.0 +1.5 -5.0

o




swalshAg 1omog Lisjjeg-Aexay aeiog jo yStom  ‘1-9 sanStq

SLIVM ‘aIuINDIy ¥amod

0001 . 00T

01

FAANLILTIV IN-005 LIGHO MOT
LIG¥O WH-$Z LIG¥O HOIH
ADOTONHOAL INIWUND

01

001

009

sd1
*LHOIAM
WAHLSXS

5-17



swa3sdg 19m0g d1I3d9190wzay ], 2dojostolpey o 3y3To A pue 3507 *2-G aan31g

SLLVM ‘a3vdIin®ay ¥IMod

0001 001 01
[T 1 T I L T | o1

001 at

SdT ‘LHODIAM
uw-S X S¥VTITOd
‘LSOD

0001

TINA Id01L0SI g8¢e-nd
ADOTONHDIL ILNIJIND

= 0002



Yiieq 01 SNOUoIYyoudg yiaes

IY31o M AlqUIassy BUUSIUY PS3}DI[JOY OI[OqedeJ pPojRWIIS
z
HO~ XDNINDIY¥A
01 0°1 1
[T T 1 ] [T T T T

qp €- 'LV NIMVL 1OdS WN 0001 L1OdS WN 0002
(ap 92) 49

NIVD VNNILNV (ap 2¢) e~

LOdS WN 00€
(ap 2%) 1~

VYA 9L61-0L61
NDISHA AT A0 TdIAd-NON

IDOVIIAOD HLYVA
(ap 91) (61

"€-g eandrg

001

0001

SdT ‘ILHOIAM

5-19



3yS1o M ssoxn) jyexooadedg Yt M
Iy31o )\ Wwayshsqng I9MOg JedTI09H JO UOT}R[SII0D) *H-¢G 2an3T1 g

SANNOd ‘IHDIAM SSO¥D LAVIDIDVIS

000 ‘01 0001 001
T 1 | T T T ] T 02
001
NOILNgId1S1d
© SANNoOd
ONINOILIANOD 43 MOd
SHIYAL d ° | "LHOTIM S
NA 2 )
WHLSASINS bt
SYAAOD ANV STTHED 9dV1I0S
dIM0d
AILVIELSHINS (0] _
® — "IVOId1lDdATA
‘SHANTONI LHOIIM WHILSASANS
0001

000%



stsA1euy Surzig [eanioniig °g-g °2InJr g

|/4|u1-.|||l 2&«0 . :l.ll:ni... .|.||..."II|:O® —"
® ® L ® OO‘A..._ o0¢
- - —— - S -
R 4 !
080l  ZLLI 6lL oLV
3L
A

NOLLNGI¥LISId AVOTI OVO @

LAV aavmdaod

ATILILAHS IDVJS NI OHLEN ONILNNOW @

5-21



danjonalg 9dAL-OvVO ‘1030 YSTO M TRINONIIG ‘9~ g 2an31 g

ALIAVS JO 4OLOV I

0°¢ 0°2 0¥°162°T 0
1 i { I

T

)
(0 = NZlv \

(LNNOW amJd)
ATLILAHS ADVJS =

JOLOVA
40°1 ILHDOIAM
IVINLONYLS

dTLLAHS IDVdS
ZT/IIO L 491

dNVINID SVILV

0¥ °1T = Sd
dTLLNOHS 30VdS OL AQAZITVINYON

5-22



2anjonilg 2dAL-OvO ‘10308 g YSIO M TRINIONIIS  4-G 2and1 g

ALHAVS IO 90LOVA
0°¢ 0°2 0¥ °'1S2°'T _0°T,

I 1 ¥ ¥ I ~\J,t
T1s°0
0%V "1 = Sd ANV 0 = *N- HLIM FTTIILAHS AO0VdS NI
AVOTAVd dTZLNANONWN CUYVMYOAI OL AAZITVINION
q0°1
(0 = XN-)
(LNNOW am.Jd)
ATILAHS ADVdS
52
YOLOVA
ILHDOIAM
IVINIONYLS
<4 0°¢
ATLILNHS ADVJS 46°¢
2 /10T L
YAVINID SVILVY )

5-23



1oanourIN 1211qIQ Auedwon) 3Jeadaty sayldnyg
( X ) @3eyg 2anyted jaeg 23vioay pojydo .  'g-g @andig

aord3dad InIL
0L, 69. 89, L9, 99, 59,

II-WWN -

AIANIT YOS 1s34d TVIIdA L

(T3dOW YO4g gasn) -1 S
WHOVHIEAV. /e'llo\/
dA/XL-NVI ‘dAL .mm\o-og x
~ 01 Y.
‘OAV
AdLHODIIM




(QNN) UoTjeIn( UOISSTN UBSN JO UOTIULIR(Q

siy ‘9 ‘HNIL

"6-g 2and1g

o \ \ \

I , 0
\ SIS S
pd
e , , e
S
]
g
VAUV AL VONAYL=NON = 9L ﬂ
VAYMY AZLVONQYL = AN A
ﬂ ¢'0="¥
4
A
/]
A
%
e
A
yd
A
A
\ .
A ALITIGVITEY
/
/
/
/
7

5-25



o

S Qﬁﬁogmq Jo x aquum N

"01-g 2an3rg

Jea\ ‘uoljednq uoISSIW ueay

€

A

¢

- 01

- 0¢

- 0¢

sayouney Jo Jaqunn

~0
o

Ko



1505 31un Tej0 ], weaBoig SIIIAIES  11-G 2indLg

gT1/0001$ ‘1SOD LINA ALITTALVS

- €7T002°2=1M AVOTAVd

dTLILNHS

HTdVANHIX e o=

%0¥% = INAWNHSISIN AT

NOITTIA $
‘1S0D
LINN
TTVLOL
WVdED0odd

5-27



3s0D 31uq Tejo ], werdorg 9I[93eS

X ‘NOILVINd NOISSTN NVAW

21-g 2and1g

~—
o

g7 002°2 = I M AVOTAVA
mq\ooo.o; = 1LSOD AVOTAVd

-

dTLLNHS

ATIVANIIXH

S°1

NOITTId $
L1S0D
LINN

TVLOL

WVID0Id



MASTER

CONTROL
1. DEFINE: 2. LOAD: 3. RETRIEVE:
DATA BANK DATA BANK IF
STRUCTURE FROM TAPE | . SORT
OR CARDS PRINT
4. SAVE: 5. UPDATE:
DATA BANK MAKE CHANGES
ON TAPE TO DATA BANK
OR CARDS
Figure 5-13. DARES Program Structure




6. OBSERVATIONS AND RECOMMENDATIONS.

The payload task of the "Integrated Fleet Analysis' was performed
primarily to generate payload data for the capture and cost analysis.
The following observations and recommendations can be drawn from

this effort:
6.1 PAYLQADS

In generating current expendable payload data for over 90 satellites

for the 1979 to 1990 era, consistency was maintained across the mission
models. Even though predictions and data for a specific payload in

the 1980's may be speculative, with this large number of payloads

in the sample it is reasonable to expect that the mean of the projected
data will follow the historical trend. Only in those cases where

Phase A-type data or unique mission requirements were available

was there any deviation from the satellite charécteristics which are

based on past and current automated satellite data.

In the future, additional Phase A data and new missior requirements
will become available and the mission model may be revised. Thus
the payload data are useful only as long as the mission model contains
that payload. The information can be periodically updated as new data
become available if the Payload Data Bank is to be used for any future

economic studies.

6.2 : COST REDUCTION

Satellite cost reduction by refurbishment and subsystem low cost
design has been shown to be effective. These savings are possible
with the use of the Space Shuttle fleet because payload volume and
weight will not be a constraint for small to medium sized payloads

and because of the retrieval capability.



Standardization of satellite subsystems has been shown by LMSC's
parametric analysis to be effective in reducing payload costs and should
be seriously considered now that many subsystems have achieved a decade
of maturity. No advantages were taken on cost reductions from subsystem
or component standardization in this study, although one of the low cost
design principles incorporated in the LMSC low cost payload designs

is the use of previously qualified hardware whenever possible.

The LMSC development program analysis for reusable payloads (Reference
29) indicated that a savings in payload test hardware is made for payloads

developed in the Space Shuttle.

The influence of refurbishment cost was investigated in a simplified
operational satellite program. The study indicated that if refurbish-
ment cost can be reduced from 40 percent to 10 percent of unit cost,
approximately a 20 percent reduction in the total unit program cost is
possible. In this study, the refurbishment cost, as derived from the
LMSC "Payload Effects Study', was used. The LMSC study objective
was a low cost design effort and not a design study to minimize refurbish-
ment cost. If the latter objective had been included in the study, it is
reasonable to expect that refurbishment cost would be lower. Additional
studies to determine factors influencing refurbishment cost should be

pursued.

6.3 TECHNOLOGY

Throughout the study, 1970 technology was used. No technology projection
was estimated or included in any of the payload information. Technology
improvement over the past years has improved satellite reliability,
increased satellite life, and improved mission capability. In addition

to overall payload gains, each subsystem is continually being advanced.

For examplé, laser communication, improved computers, micro electronics,
composite materials, etc are providing more capability for less weight

and volume, these advances occurring because of current spacecraft



demands. With the Space Shuttle, these spacecraft demands could
be redirected to emphasize lower cost for improved mission capability,
a reasonable technical goal since weight and volume constraints can

be relaxed.

To investigate the influence or reliability gains through redundancy,

a parametric analysis on one representative satellite system was
performed which indicates that the cost reduction beyond three years
mean mission duration (MMD) was small for Space Shuttle operation
with satellite reuse for this case. Cost reductions are possible beyond
three yeafs MMD for expendable payloads; however, the net effect on

payload program cost savings is small.

Based on this analysis, the influence of MMD beyond three years is
small for the Space Shuttle because of payload refurbishment. Thus
there appears to be small economic gain in increasing the MMD beyond
current capability in the reusable mode. This characteristic should
be further pursued for other satellite systems and in more detail

than was considered in this study.

6.4 SHUTTLE/TUG/PAYLOAD INTERFACE

A simplified structural analysis of Shuttle/payload mounting has indicated
that a significant reduction in structural weight is possible if negative

g loads can be suppressed. This study compared the payload structural
weight using current and low cost expendable launch vehicles and the
Space Shuttle. The analysis indicated that the structural weight can be
reduced by 50 percent if the negative axial load factor can be reduced.
This observation results for the Space Shuttle because payloads can be
forward mounted such that the payload is ''pulled' during high axial

load conditions whereas the expendable launch vehicle puts tﬁe pavload

structure into compressive conditions.



This potential Shuttle load influence should be further analyzed to deter-
mine its impact on multiple payloads, small payloads, payload/tug
operation and Shuttle/tug/payload mounting. The interface for deploy-

ment/retrieval and cargo storage should be studied in a similar manner.

6.5 LOW COST PAYLOADS

The low cost payload estimates were primarily made from the LMSC
SEO and OAO low cost preliminary design and analysis. Although the
subsystems from these two satellites were representative of the major
portion of the satellites in the mission model, additional studies of
other satellites for low cost would add more confidence. These satellites
should be of communication/navigation and low altitude earth observa-
tion type payloads. The applicability of low cost design principles

to Shuttle launched satellites with longer MMD would be desirable;
however, studies adapting the current expendable payloads for reuse
may be more useful. These data would provide economic information
to compare low cost reusable designs and current expendable payloads
adapted for reuse. Also, the data will provide information on phasing
‘current expendable payloads with the Space Shuttle for those payloads

currently planned.

6.6 UNMANNED PAYLLOAD PROGRAM OPTIONS WITH
THE SPACE SHUTTLE FLEET

It is recommended that unmanned satellite program planners and

managers exercise the following tradeoffs for Space Shuttle fleet

payloads:
1. Design satellites for reuse
a. Refurbishment (+)* or continuing periodic
maintenance (+)
b. Add retrieval hardware (=)

Tradeoff studies on the above options generally indicate cost savings
when a (+) is shown but require added hardware costs, shown as —),
or in some cases additional launch costs.

£ A
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Modify operating spacecraft for maintainability
a. Modify satellite (—)
b. Lower maintenance and refurbishment costs (+)

Reduce payload losses

a. Take advantage of increased launch success
ratio (+)

b. Alleviate infant mortality failures (on-orbit
checkout) (+)

c. Reduction in need for backup payloads (+)

d. Provide satellite failure warning (—)

Apply low cost design principles to payloads (+)

a. Provide orientation to designers on the effects
of payload design on program cost

b. Furnish cost targets to subsystem designers in
preference to weight and dimensional constraints

c. Identify payload design areas in which cost
savings can accrue as a result of the use of
the Space Shuttle

d. Modularized design approach
e. ‘Ruggedized simple structure
f. Use of qualified hardware

Reduce RDT&E hardware by about one equivalent
spacecraft (+)

Long life (3 to 5 year MMD) reusable spacecraft
(with redundancy) are economically attractive (+)

a. Reduce yearly maintenance

b. Mission equipment may have lower MMD
than the spacecraft

Sustaining engineering lower for operational systems
using reusable payloads (+)

a. Adopt "model change'' approach
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APPENDIX 1
DATA RETRIEVAL SYSTEMS (DARES)

The DARES computer program (Reference 27) was conceived to select,
process and tabulate a few characteristics from a list of items. DARES
gives a user who may have several items having common characteristics,
who may wish to focus his attention on a selected few of the characteristics
to the exclusion of all others, a means of accomplishing the process quickly
and accurately on a computer. With this system, the user describes

the individual characteristics of the payload and proﬁdes the massive
amounts of numerical information for each item and each characteristic.

This numerical information is referred to as the payload data base.

Once the payload data base has been set up, the user can call for retrieval
of information. In this mode, specific satellites can be qualified for
printout. For example, print the name and the launch weight of all
satellites whose launch weight is between 2000 and 3000 1b. The computer

is used to perform the interrogations of the Data Bank.

The overall structure of DARES was designed with six major modules
as shown in Figure 5-13. It should be recognized that the computer
program is still in the development stage and some of the indicated
capabilities are not implemented yet in the program or even completely
defined; however, it was sufficiently developed to perform the Data
Bank task of the study. The complete printout of the NASA and non-
NASA payloads are included in Appendix 3. The program is defined in

the following section.

1.1 OVERALL DESIGN

The master control block shown on Figure 5-13 initializes the program
and performs the decision-making for selecting the application of the
other modules described below. Each module performs its restricted
application and upon completion gives control back to the master control.

The process is repeated until the master control determines that there
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are no more operations to be performed. At thattime the computer

program terminates its activities.

1. The define module is used to give DARES a list of
characteristics describing a Data Bank about to be
established.

2. The load module establishes the Data Bank by processing
the numerical information to be loaded into the computer
for each satellite included in the Data Bank.

3. The retrieve module permits the use\r to perform
some basic arithmetic calculation, to qualify some
or all satellites for printout and to request those
characteristics to be printed for each qualified satellite.

4. The save module permits the user to save the Data
Bank on magnetic tape. In subsequent computer
runs the user could then bypass the lengthy define and
load processes and use the faster option of load from
magnetic tape.

5. The update module permits the user to take a Data
Bank established on magnetic tape and to alter the data
to bring it up to date with the current thinking.

o

The preferred order of processing is to use the define and load modules
to establish the Data Bank, or the Data Bank could be established by

a load from magnetic tape with or without usage of the update module.
Once the Data Bank is established, it can be saved and many retrievals

performed against the Data Bank.

1.2 GENERAL INPUT

Data input to DARES on cards is of a free form nature. The program
scans the entire card seeking all data. Blanks are recognized as
separators between words. In some instances the input format demands
parentheses for proper recognition of what is meant by the contents of
the card. Names may contain blanks between the two or more parts;
e.g., LAUNCH WT. The program reduces the number of such blanks
to one. Names are carried in two forms, with and without blanks, in

order to more fully recognize them.

A1
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1.3 DEFINE MODULE

The process within DARES is general in concept, adaptable for a satellite
Data Bank, a computer magnetic tape library or a library of technical
books. Each item in the Data Bank processes a group of common character-
istics; e. g., satellite launch weight, date magnetic tape was written,

or author of book. The user describes the characteristics by means of

a table of contents.

Control is passed from the master control block to the define module

when the command DEFINE is encountered.

The table of contents is processed by the define module until the command
END OF DEFINE is encountered. Control is then passed back to the

master control block.

A single entry in the table of contents has the form:
PPNN) NAME (TYPE)

where: PP is the optional prefix. A prefix is assigned to groups
of characteristics which would ordinarily be printed together.
An example would be: the weight breakdown of the satelllte
might have all elements prefixed with "WT."

NN is an identifying number which will be used as a
reference during the loading of numerical information.
There is no requirement that the numbering system be
in any specific order; however, to reduce confusion each
number should appear only once.

) This parenthesis is required
NAME is a name given to the characteristic. This name
cannot contain more than 10 letters (machine restriction).

The name will be used in the retrieval process.

( This parenthesis is required

Al-3



TYPE has four alternative forms that are used for formatting
the printouts and validating the input values: 1) INTEGER
for controlling numeric entries to exclude fractional parts;

2) NAME for specifying that the input data will contain
alphabetic characters, e.g., launch vehicle is SCOUT;

3) REAL for controlling numeric entries with fractional
parts; and 4) DATE input in the form 3/4/71. The DATE
capability is currently not implemented.

) This parenthesis is required
The above format is used to define the characteristics of the Data Bank.
Each characteristic is entered on a separate card. The end of the table

of contents is marked by END OF DEFINE appearing anywhere in the

card.

1.4 LOAD MODULE

This module will accept all the numeric and alphabetic entries to establish
the data base. The command LOAD FROM CARDS will force the master
control block to pass control to the load module for processing the input
data. The end of the loading process is marked by the command END

OF LOAD. When this card is encountered, control is given back to the

master control block.
The input card format for data loading is:
NN) VALUE b

where: NN is a reference number defined in the table of contents.
If NN is not defined, the program issues an error message
and the VALUE is rejected.

) This parenthesis is required

VALUE is the information to be supplied for this character-
istic. NAME entries are restricted to a maximum of 10



letters. If the length is excessive, an error message is
issued, and the first 10 letters are kept. No punctuation
is permitted in NAME entries.

b is at least one blank following the value.

- The comment about trailing blank is important for the program uses
the blank to recognize the separation between multiple data entries on

a card of the form:
NN) VALUE NN) VALUE NN) VALUE

The reference numbers may occur in any order and may be used several
times, the last usage providing the final value. No group of the form
NN) VALUE is permitted to go around the corner; thatis, part of the
group at the end of one card and the remainder at the beginning of the

next card.

The end of the data for an item (satellite) is marked by the épecial
group ))END. The next card begins the data for the next satellite, or
it may be the command END OF LOAD, terminating the data loading

process.

Each value‘, regardless of type, canh be marked for special handling by
entering the words NONE or NA (not applicable). Any reference number
not used in loading data for a satellite is automatically given the unique
value NO ENTRY. These three reserved words are recognized during '

the retrieval process.

The command LOAD FROM MAGNETIC TAPE has not been implemented.
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1.5 RETRIEVAL MODULE

This module will yield printouts of satellites selected from the Data

Bank based on criteria provided on input cards. The command RETRIEVE
will signal the master control block to pass control to the retrieve

“ module. The end of the retrieval process is marked by the command

END OF RETRIEVE. The capabilities of the retrieve module are sum-

marized in the following description of the sections of the module.

1.5.1 Arithmetic/Logical IF Interpreter

This section processes the FORTRAN-like arithmetic statements
used to perform the basic calculations available to the user and logical
IF statements used to determine whether or not a satellite qualifies for
printout. The interpreter processes the statements converting them
into internal tables to be used as the guide when actually performing

the calculations. The basitc form of the logical IF is:
IF NAME1 comparator NAME2

where: NAME!] and NAME?2 are possibly names defined in the
table of contents or a relevant numeric or alphabetic constant.

Comparator - is one of the short forms NE, EQ, LE, LT,
GE, GT representing not equal, equal, less than or equal,
less than, greater than or equal, greater than.

The description may be clarified by a few examples:
IF LAUNCH WT LT 10000
IF LAUNCH VEH EQ TITANIII
IF CODE EQ NAS-10

There is a simple restriction to be adhered to; numerics are not to

be compared against alphabetics.
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The significance of the logical IF is best illustrated by the following

example and its detailed interpretation. Consider the four cards:

RETRIEVE
IF LAUNCH WT GE 10000
PRINT CODE, LAUNCH WT

END OF RETRIEVE

The intefpretation is: enter the retrieve module, screen all satellites
to find those satellites whose launch weight is greater than 10000 lbs,
and print a summary giving the code name and launch weight of those
satellites for whom the logical IF is true. The IF statement acts as a
barrier saying in effect: if the statement is true, continue processing
the information pertaining to this satellite. Otherwise discontinue pro-

cessing and obtain the information for the next satellite.

Any of the reserved words NONE, NA, and NO ENTRY can be used as
a constant in the IF statement to determine if the data entry exists or

is not applicable, etc.

As an IF statement acts as a barrie1\',' two IF statements in succession
act together as an AND ing type of operation. The double barrier is
passed if both IF number 1 and IF number 2 are both true.

The basic form of the-arithmetic statement is:

COST = LAUNCH WT #* 5,25

which is interpreted to mean: define a new variable (or redefine an old
variable) COST as having the value of the launch weight of the satellite
costing $5.25 per lb. The * is an operator; the valid operators are
+, -, *%, [/, *%  An operator always appears between names and/or

constants.
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Both arithmetic and IF statements consist of names/constants separated
by operators or comparators. The complete list in order of precedence

is:

Operator Significance
ok exponentation
/ division
% multiplication
- subtraction
+ addition
LT less than
LE less than or equal
EQ equal
NE not equal
GE greater than or equal
GT greater than
AND logical AND
OR logical OR
= replacement

The interpreter processes the entire statement, collecting groups
of name-operator -name and based on the order of precedence of operators,
converts groups into intermediate results to be used as a name in another

group. Thus the statement:

A = C * D/E*%2+B means
square E, divide that into D,
multiply that by C, and
add that to B and put the result in A.

[
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1.5.2 Sort Interpreter

This section processes the sort statement of the form
SORT A, "B: C: D

where: A, B, C, D are names defined in the table of contents or
defined as the result of a calculation.

The sort is of ascending nature except when specified as descending on
a particular name or names by the presence of a loading minus sign.

This section has not been implemented.

1.5.3 Print Interpreter

This section processes the print statement controlling the selection
of the variables to be printed. Multiple print statements add to the
list., There is no control over the format or structure of the report

generated. If a satellite qualifies for printout, then the print can be

requested in three forms.

(1) The individual characteristic print i'equest is:
PRINT LAUNCH WT, CODE, COST
where: LAUNCH WT, CODE and COST are names defined in the
table of contents or defined as the result of a calculation.
This print request permits the user to select precisely the
characteristics he wishes to investigate. The format of the
printout of an individual element is controlled by the type
specification in the table of contents. Results of calculations
are automatically defined as type REAL. ‘
(2) The request for a group printout is of the form:
PRINT ALL-PP '
|
where: PP is a prefix appended to each entry in the table of

contents of a group of associated characteristics. For
example, the weight breakdown of the satellite could be
identified by the prefix WT and the group printed on the
command of PRINT ALL-WT,.
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(3) A special all-encompassing printout is achieved by the
simple statement:

PRINT ALL

which causes all characteristics to be printed in the order
of the table of contents.

1.5.4 The Data Bank Processor

This section of the retrieve module performs the actual work of retrieval.
A satellite is obtained from the Data Bank and the processing required

of the arithmetic and logical IF statement is performed. Should the
satellite qualify for printout, the printing is done according to the print
specifications. The process is repeated for all satellites in the Data
Bank.

1.6 SAVE MODULE

This module will save the Data Bank in a format suitable for reloading
at a later date. Either the command SAVE ON MAGNETIC TAPE or
the command SAVE ON CARDS will force the master control block to
pass control to the save module for saving the Data Bank. The end of

the saving process is marked by the command END OF SAVE,

The command SAVE ON MAGNETIC TAPE causes the internal Data
Bank structure table and the Data.Bank to be output on a magnetic type
for later reloading via the command LOAD FROM MAGNETIC TAPE.

The command SAVE ON CARDS causes the Data Bank table of contents
and the Data Bank to be output on cards for later reloading via the
commands DEFINE and LOAD FROM CARDS. The punched deck will

contain the necessary command cards to assure complete compatibility.

This module has not been implemented.

[—
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1.7 UPDATE MODULE

This module will permit easy alteration of a previously defined Data
Bank without referring to the data cards supplied as input to the load
module. The command UPDATE will force the master control block
to pass control to the update module for the updating process. The end

of the updating process is marked by the command END OF UPDATE.

This module is only partially defined and not implemented at this time.
The card formats are not defined, but the options within the update

module should include the following:

1. Addition and deletion of characteristics in the table
of contents. -

2. Addition and deletion of entire satellites from the
Data Bank.

3. Alteration of individual values belonging to specific
satellites.

4. Alteration of individual values on a global scale subject

to qualification, e.g., change the launch vehicle SCOUT
to TITAN III wherever SCOUT is the launch vehicle.
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APPENDIX 2
'KEY TO DATA BANK PRINTOUT

This Appendix consists of the following tabulations of '"Payload

Characteristics for Data Bank. "
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APPENDIX 3
LOW COST PAYLOAD DATA SHEETS
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APPENDIX 4
PAYLOAD DATA

This Appendix contains the listing of NASA payload data used in the

traffic and cost results. The DoD payload data is listed in the classified

volume of this report (Volume VI). The listing has been broken down

into the following tables:

Table A4-1
Table A4-2
Table A4-3
Table A4-4
Table A4-5
Table A4-6
Table A4-7
Table A4-8

NASA and Non-NASA Current Expendable Payload Data
NASA and Non-NASA Current Reﬁsable Payload Data
NASA and Non-NASA Low Cost Expendable Payload Data
NASA and Non-NASA Low Cost Reusable Payload Data
DoD Current Expendable Payload Data

DoD Current Reusable Payload Data

DoD Low Cost Expendable Payload Data

DoD Low Cost Reusable Payload Data

A4-1



Table A4-1.

CODE

NAS-1
NAS-2B
NAS-3
NAS-4
NAS-7
NAS-8
NAS-9

. NAS-10
NAS-11
NAS-14A
NAS-14B
NAS-15
NSP-1
NSP-2
NSP-3
NSP-6
NSP-7
NEO-2
NEO-3
NEO-4
NEO-5
NEO-6
NEO-7
NEO-8
NEO-11
NEO-15
NEO-16
NEO-17
NCN-1
NCN-2A
NCN-2B
NCN-3A
NCN-3B
NCN-5
NCN-7
NCN-8
NCN-9
NCN-10A

Payload Data

Index of Defined Satellites

TITLE

Large Stellar Telescope

Large Solar Observatory

Large Radio Observatory

High Energy Astronomy Observatory
Solar Orbit Pair A

Solar Orbit Pair B

Optical Interferometer A

Optical Interferometer B

Radio Interferometer

Astronomy Explorer

Astronomy Explorer

Orbiting Solar Observatory

Lower Magnetosphere -

Middle Magnetosphere

Upper Magnetosphere

General Relativity

General Relativity

Polar Earth Observation Satellite
Synchronous Earth Observation
Synchronous Earth Resources Satellies
Earth Physics Satellite

TIROS

TOS Meteorological Satellite
Synchronous Meteorological Satellite
Synchronous Earth Resources
Synchronous Meteorological

Polar Earth Resources

Polar Earth Resources Satellite
Application Technology Satellite
Small Application Technology
Small Application Technology
Cooperative Applications
Cooperative Applications

Tracking and Data Relay
Communication Satellite

U. S. Domestic Communications
Foreign Domestic Communications
Navigation/ Traffic Control

A4 -2

NASA and Non-NASA Current Expendable

PAGE

A4-5

A4-6

A4-7

A4-8

A4-9

A4-10
A4-11
A4-12
A4-13
Ad-14
A4-15
A4-16
A4-17
A4-18
A4-19
A4-20
A4-21
A4-22
A4-23
A4-24
A4-25
A4-26
A4-27
A4-28
A4-29
A4-30
A4-31
A4-32
A4-33
A4-34
A4-35
A4-36
A4-37
A4-38
A4-39
A4-40
A4-41
A4-42



Table A4-1, Index of Defined Satellites, Cont'd

CODE

NCN-10B
NCN-11
NCN-12
NCN-13
NPL-1
NPL-5
NPL-6
NPL-7
NPL-8
NPL-10
NPL-11
NPL-13
NPL-14
NPL-15
NPL-18
NPL-19
NPL-20
NSO-1
NSO-2
NSO-3
NSO-4
NSO-5A
NSO-5B
NSO-5C
NSO-5D
NSO-5E
NSO-5F
NSO-5G
NSO-5H
NSS-1
NSS-2A
NSS-2B
NSS-2C
NSS-2D
NSS-2E
NSS-3A
NSS-3B
NSS-4A
NSS-4B

TITLE

Navigation/Traffic Control
Medical Network Satellite
Education Broadcast

Follow-on Systems Demonstration
Mars Viking

Venus Explorer Orbiter

Venus Radar Mapping

Venus Explorer Lander - 1lst
Venus Explorer Lander - 2nd
Grand Tour

Jupiter Pioneer

Jupiter TOP Orbiter/Probe
Uranus TOPS Orbiter/Probe
Asteroid Survey

Comet Rendezvous

Mars Sample Return Lander-A
Mars Sample Return Lander-B
General Scientific Research
General Applications

Dedicated Scientific Research
Dedicated Applications

Pallet Type - Earth Observation
Pallet Type - Bio Research
Pallet Type - Astronomy

Pallet Type - Fluid Management
Pallet Type - Teleoperator

Pallet Type - Manned Work Platform

Pallet Type - Large Tel. Test

Pallet Type - Astronaut Maneuvering Unit

Integral Space Station

Modular Space Station - Core
Modular Space Station - Power
Modular Space Station - Crew
Modular Space Station - Control
Modular Space Station - Lab.
Min-Mod Big G

Min-Mod Big G

Advanced Big G

Advanced Big G

A4-=3

PAGE

A4-43
Ad-44
Ad-45
Ad-46
A4-47
A4-48
A4-49
A4-50
A4-51
A4-52
A4-53
A4-54
A4-55
A4-56
A4-57
A4-58
A4-59
A4-60
A4-61
A4-62
Ad-63
Ad-64
A4-65
A4-66
A4-67
A4-68
A4-69
A4-70
A4-T1
A4-72
A4-73
A4-74
A4-75
A4-76
A4-77
A4-78
A4-79
A4-80
A4-81



Table A4-1, Index of Defined Satellites, Cont'd

CODE

NSS-5A
NSS-5B
NSS-5C
NSS-6
NSS-7A
NSS-7B
NSS-7C
NSS-9
NSS-10
NSS-11
NSS-15A
NSS-15B

TITLE

Experiment Mod. -1, Life Science
Experiment Mod. -1, Earth Observation
Experiment Mod. -1, Space Mfd.
Experiment Module No. 2
Experiment Mod. -3, Physics Lab.
Experiment Mod. -3, Cosmic Lab.
Experiment Mod. -3, Comm/Nav.
Space Station - Crew/Cargo

Attached Research and Appl.

Free Flying Research and Application
22 Ft Diameter Space Station - 1

22 Ft Diameter Space Station - 2

Ad4-4

PAGE

A4-82
A4-83
A4-84
A4-85
A4-86
A4-87
A4-88
A4-89
A4-90
A4-91
A4-92
A4-93



*AYLINI ONx
J ¥ 8viS

#AYIN3 ONx
- n Jll

oogee
M HONNYT

0
M I3d0¥d d

01Hd¥1IdS
£ YOSN3S

*INIVHW
d LNW 3dAlL

¥
6867 S174

- OIIIL
T H3A HOT

G°0s¢
91¥3d WON

T2/31/90

AN LIN3 ONx
J ¥ 011

*AYIN3 ON=x
3 n 13313

06o?d
M ¥31dVOV

0
M STINd0¥d

VA3KYY OlHd
¢ ¥OSN3S

000°2
SSIW NV3INW

0
%861 S171d

.'.wzoz..‘
MOONIM HOT

0*0st
904V WON

*AdIN3 ON=
3 ¥ 10373

* A4 IN3 ONa2
3N 1s

dogte
X3 NI M 01

042
M LS UN 09

VA3 IWVI AL
T d0SN3S

6T
371 SAS

1
£867 S114

0s5°82
NITONI NIW

gs*8e

NITONI WON

40 ONIQVWI OGNV AWONO¥L33dS NOILNIOS3A HOIH

*AdINI ON=
1S00 Avd |}

2A1INI ON=
0 ¥ 1S

39VISNVAL
AJIN 3dAd

68602
M G TVIO0L

0ogt
M LNOJ AN3

goe*etl
WVIG H31

] .
S174 w10l

0
¢86% Si74d

60°ss
NITONI XVW

0°0sg
LILv O¥ID

x*AYLINI ONa
1S00 Sd0 1

2 AGLN3 ON=x
3 0 viol

yv 10S
d3 3dAl

6lco
M 03 SSIKW

04998
MY A WIS

00°ag4h
H19N3T H3D

8
06T SiTd

T
Te6T S1Td

grose
9I¥3d NIW

h0+30849°¢
J0713A ¥VHI

x AdINT OV«
3 ¥ viol

* AJINS ON=
3N 03 SIW

SIXv-g
3 ¥V 3dAl

01l
M 3373

60at
dMa AV

£4b9
FWNTIOA HIT

1
86T Sid

0
0861 S174d

6*06h
41d3d XvuKW

S1VS ON

#AYLIN3
J & 03

ON=
SIk

#AUINS ON=#
J n 3Js

3NIZVE0AH
3d0¥d 3ddAl

00¢
M 31

33S 6°1
30V INIOd

06009
SA (7d NIKW

o

g66T7 S1714-

0
6467 S17T4d

6*0s¢
90dV NIw

¥SVYN
AINIYY

" AELNI ONa

Jd d Js
#AdINI ONa
J N d40dd
GINDLY
d0dd 3dalk
ate
*d0dd*d°*v
AdiWalug
G5 &0SN3S
aas
SA Gd XVK

T
4861 Si7d

T80l
lvd H3T NI

0°05%
90dV XVW

AWONS LSV N
WY ds0dd

*S3TU0E AdVIINVId

*A90TONHU3L TW3ILdO

*VI0O KW £ O03LIWIT NOILOVESSIC 0L ALINIGVAVY AWONOELISVY 30VdS UN3LX3

T-SVN

2AYiN3 ON=a
J o dodud

*AciNI ON»
4 N 8viS

ox3
1S 3dAlk

U0s
M LNGO 1iW
3d0Sd13dS
% YUSN3S
*dX3*1dd
Hd LNW dX3

]
9661 S114d

aL3

T 3LIS HU
0

IN3J33 WON

*dx3° &dnd
GvoAvd

*re0 °SSIW

340083731 dV1ELS 394V



«AYIN3 ONa
J ¥ 8VviS

#«AULINI ON=»
- 9 N 31t

20272
M HONNYT

0
M T13d40¥d 4

Hd¥9INOYOD
£ YOSN3S

*INIVH VAT
3 LNW 3dAl

¥
s867 Si1d

0IIIl
T H3A HOT

0°0s¢e
913¥3d KON

TL/TE/790

*AYINT ONa
0 ¥ 0iL

2AdINT ONw
3 n 133173

606
M ¥3Lidvav

]
M SINdOYd

*¥103dS AN
¢ YOSN3S

goos*
SSIW NV3W

0
%867 Si714

...uzoz...
MOOGNIM HOT

0°0st
290dY WON

*AYIN3 ON»
3 ¥ 13373

#AdIN3 ON=
3 n 1S

40992
X3 NI M OL

£561
M 1S VN 09

340353731
T ¥OSN3S

0T

47 SAS

T
£867 S1i74

0s5°8¢
NITONI NIK

80°0¢
NITINI WON

*A8INI ONg#
£S0D Avd 1

*AYLINI ON=
J ¥ 1S

JNVLINID
ATJIN 3dAl

Lhehe
M G Wi0lL

c9¢e
M INOD AN3

0o°st
WVYId HOT

h
S174 WiolL

0
2861 S1714

60°ss
NITONI XVW

0°0se

9-vVv

*AYINI ONa
1S03 SdO 1L

* AdIN3 UONx
J 0N Iviod

dv 10S
d3 3dAl

9489
M D3 SSIKW

1896
M Y AW LS

80°.9
HLI9N3IT KO

0
066T S174

0
1867 S174

g*oog
9Id3d NIK

h0+430899°¢

1I17 JdI3 J073A EVHD

*AJINI ON=z
9 ¥ IviolL

#ASANI ON«
3N D3 SIW

SIXV=-¢&
J vV ddAl

heol
M 03313

00s7
dMd Ay

£4007
FHRNTOAN HIT

1
6867 S114

0
0861 Si74

g0*00%
91339 XuW

S1VS ON

ON=x
SIk

*AYINZ
J u 03

4 AMIN3 ONs#
J n 3Js

INIZVS0AH
3d0dd 39dAL

1334
M il

338 1°¢0
33v INIOd

®0+30600°7
SA Glc NIW

]
¥86%F S17T3

o
0467 S1i7T4

0°00¢
90dv NIK

USVN
AIN3OY

*AALINI ON=»
J d JS

*AdENI Onnw
J N d0d3

GINDI
dldd IdAi

f9se
*a0ud®*3°¥

Q4°99W*41S
S JOSN3S

n0+3060640°T
SA G1d XU

T
561 S113

£u67T

IVQ HIT NI
G*0an

90dV XVW

AWONGLISY N

nWiad90ad

(*INIVH NVW) SNOILINI0S3¥ WyLI3dS OGNV TYILvdS $3IHOIH HiIM SNOILvVAE3SHEO
*S3ITILIAILOV 3vIGS HIIH 40 SY3dv OGNV 3aNniidngls
JYTINNVIO JvI0S 40 SIICNLS AN ONY TVNSIA NOILNTIOS3Io HIIH LUNGNDD

AV =X ONY AN 3NNILNOCD

82-SVN

AS0LVAR3SHO

2 AGLINI ONx
G o d0dd

*ASLN3 ON#
9 N uylisS

0X3
1S 3dilk

1éiy
4 ENOJ 1L1iv

Hda39413dS
% JOSNIS

*dX3*ldd
Hd ANW dX3

0
9got S4d

di3
T 3iIs H2T

*0
AN3UDI WON

*oX3°*danNd
UvolAvd

‘40 °SSINW

dUTOS 39V



«AYINT ONa
wvmdvmdhw

#XMhzw ON=
3 N Jtl

0000e
it W HONNYT

0
M 134084 d

-193130 3HA
" ¢ NOSN3S

°INIVH
¥ LNW 3dAl

1
6867 S113

O0IIIL
T H3A HO1

gc°ose
91383d WON

TL/1T/90

* AYINI ONx
3 ¥ 01l

*AdINI ON=2
3 n 13373

00s
M ¥51dv0V

0
M STINdO¥d

103430 373
¢ dOSN3S

goo*¢
SSIKW NV3W

0
4867 Si74d

ocluzoz.ﬂﬂ
MOGNIM HIO

b°0sE
90d¥ WON

*AYINT ON»
0 ¥ 13373

«AUINT ON=
3 N 1S

goee6t
X3 NI M Ol

0o62e
M 1S YN 09

d313W0108
T JOSN3S

01
47 SAS

0
£867 S174

ps*gl
NITONI NIW

gg°0¢g
NITONI KON

sAdIN3 ONw
1S03 AYd 1

*AdINI ON=#
J 9 1S

3J9VLISNVYL
HOIN 3dAl

g09%t
M 0 vi0l

goot
M INOOJ AN3

00°%%
WYIG H3

£
S173 Wwiol

0
2861 SiTd

00°ss
NITINI XVR

g°0at
1I17v JdId

+ AYLIN3 ON=
1S03 Sd0 1

# ASIN3 ONw
3 n viol

¥V 108
d3 3dAl

80007
M U3 SSIW

go00¢
MY A KIS

go*og
HL19N371 HOT

g
0667 Si74

0
T86TF S11d

6*04ag
9I¥3d NIW

#0+308%9°¢
J073A d¥VHI

£=-SUN

# AYIN3I ON=
J ¥ Wili

«AdINI ONw
3 n 03 SIKW

SIXV-§
3 ¥ 3dAl

009t
M 0373

gcoe
dMd AV

8I9%
IWNT0A H3IT

T
el Si14

0
6e61 Sid

0°0st
91d3d XVW

SLYS ON

*AGLNT ON=
3 ¥ 03 Sk

#ASiINS ON=
3 N JS

INIZVOAH
340¥d oAl
i)

MUl

835 0°71
33v INICa

g6ose
SA Uld NIW

e
ggotl Si1d

6
6461F S1713

0°04ag
90dY NIW

VSUN
AUNIOV

*HI¥VI GNV ¥3L1IdNF ATTIVIOES3 “SL3NVIG 3HL 40 S3BZHESOLINIVK
JHL NI ONV VYNOYOD dV10S 3HL NI S3SS3U0¥d TYUISAHd ONVISd3ANN

sAdIN3 ONx &A8LN3 ONx
5 & aS J 8 doud
aAdANT ON» #AdLN3 ONa
2 N 4084 9 N dgvis
aINGI 0x3
d0¥d 3dAl 1S 3dil’
002 GoGT
*40¥dE*I'Y M INOD iV
3AVMOSOIW  10313C dHN
6 &OSN3S % dGSN3S
goss 7 *dx3°*dd
SA Gla XuW Hd ANW ax3
1 , )
leob S114 9¢6T% S1ii
6861 did
LVO HIT NI T 34IS HOO
g*0sg '
90dv XVW LIN3UD3 WON
AWON&LSY N *eX3* uang
WY &9 0dd UVO AV d
‘40 °*SSIW

Ad01vA¥3SL0 OIGva 398V



#AYINI ONs
J o 8vYiS

*AYLIN3 ONa
9 n 01t

0sw 12
M HONNYT

0
M 13408d d

3731 AVY-9
£ ¥OSN3S

CINIVW
d INW 3dAl

7
s86T Si74

JIIIL
T H3IA HOT

0°002
9I¥3d WON

TL/T1/90

xAdLNI ON«
J 3 011

*AYLNI ONe
3 N 19313

00Z
M ¥31dvav

e
M SINdodd

130 AvVyE=-9
Z ¥OSN3S

000°¢
SSIK NV3HW

0
h8eT Si74d

...uzoz.-..
MOONIM H3JT

g*ooe
90dV KON

«AYIN3 ONa
J ¥ 13313

*AYIN3 ON«
an 1S

06202
X3 NI M O1L

6057
M 1S VN Q9

130 Avy-X
T YOSN3S

0t
37 SAS

1
£86T S114d

Bs*el
NITONI NIW

00°0¢
NITONI WON

*AdINI ON=»
1S00 Avd 1

*AYLINI ONx»
29 LS

JFIVISNVYL
AJIN 3IdAL

0s002
M 0 violL

0Gs
M INOD AN3

6o0°7T1
WYIG HOT

9
S114 wlold

0
¢86T Si14

0s5°8g¢e
NITONI XVHW

peooe
LILv J¥Ig

8-%V

#AUINI ON=
1S00 Sd0 1

*AJLINI ON=
J N wiol

¥V 108
d3 3dAl

8221
M 03 SSIH

ooog
MV AMNWILS

06°0s
HION3 HOM

0
0667 S114

1
1867 Si74

0°047
91d3d NIW

40+30009°2¢
J07I3A JVHD

H-SYN

*AdIN3 ONao
3 ¥ viol

*AdINI ON=x
3 N D3 SIW

SIXv-&
3 V 3dAlt

08lt
M 0373

g*0¢s
dMd Av

cSLh
JWNTOA HIT

13
6867 S174

0
0861 S1i33

6*o¢ec
9T d3d XUW

SivS ON

sAYINI ON#
J ¥ 03 SIW

*AJINI ON=
3 n as
INIZVJGAH
Sa0dd 3dAlt
00¢ ;.
M 3Ll -
930 T°0
33V iINIOG

005t
SA Q1d NIM
G
8661 Si1d

1
6461 S174

0°047
90dV NIKW

US¥N
AJN3ISY

vAYLINI ONw&
v &3S

- «AdIN3 ON2

.J 0 d0do

CIN0iT
d0dd 3dAri

0oL
*d0¥d" IV
I AVE=D
S ¥OSN3S

0gsg
SA 07d Xvi

1

961 S173
blot

LVU H3T NI

b*ogc
J0dV XVW

AWONSISY N
WY 3908

*1l398vL WILS3IT3I
JI3I03dS 1V ONIINIOd SI 3AILI3r60 AYVOANOO3S °*NOISIY L7136 9ILLYIVY 3HL
NO SISVHJAW3 AUVWI¥d HIIM 3¥3HdS TVILS3730 3HL 30 ASAuNS ¥V wi04¥3d Oi

2#AdLN3 ONw
J d d0yd

*AYLIN3 ONa-

d N HYLS

0x3
1S 3dki

oact o
M ENOD LV -

130 AVy=-3
% &O0SN3S

*aX3*Idd

Hd INW dX3 -

0
9¢6T Si4

¥43
T 3iIS HA1

.o
IN3J33. WON

*dX3* YN

UvOIAVd |

*f80 °SSIN

LVAYISE0 AWONONLSY A9¥INI HSIH .



*AdINT ONa
J ¥ 8vis

*ALINI ONx«
3 N O1L

0ge1
M HONNVYT

(1]
M 73d0dd d

130 1s-01S
£ YOSN3S

.Oomzoz.OO
4 INHW 3dAl

0
$86T S14

JIIIL
T H3IA HOO

h0+3£2¢6°F
9I¥3d WON

wm\w«\wp

*AdLINT ONa
3 ¥ Ji1

*AYINI ON#
a N 133713

09
M ¥3idvav

0
M S7ndodg

*S¥13°d0oyd
¢ YOSN3IS

gee2
SSIW NV3IW
1
%867 S174

,'.'MZOZ.Q.

MOONIM HOT

h0+3£2¢86° 1
90dV WON

*AYINI ON«
3 ¥ 193373

#AYINI ONaz
30 1S

0cet
X3 NI M Ol

1=]¢
M 1S ¥YN 09

ILINWOL0Hd
T 4O0SN3S

0t
37 SAS

0 :
£667 S114
‘0
NITONI NIW

60°*0¢g
NITONI WON

*AdINT ON«
1S030 Avd 1

*AJINT ONa
2 48 1S

3I9ViISNVYL
ADIN 3dAl

G897
M 0 vViOoL

6e
M LNOJ AN3

gocot
WYIO HOT

4
Si714 wiod

0
¢g6T S174

0o°0%
NITINI Xvi

%0+3£256°7
LILVv J¥I10

*ONIM dVI0S ONY
ATSNONNILINOD 0L GNV AISNO3INVLINWIS 3

*#AYIN3 ON#  *ANIN3I ONa
1S00 Sd0 L 5 ¥ .04
*AYIN3 ONw 4 AYINI ONa
3N WL0L 4 N 03 SINW
3V 10S NIdS
d3 3dAl O ¥V 3dAl
062 022
M D3 SSINW M 0373
6os 0°002
MV AKW LS dMd AV
86°2T 246
H19N3T HOT  3WNTOA HOT
0 1
0667 SL14 6867 S174
0 0
1867 S114 06867 S114
#0+43£626°T #0438556°T
91¥3d NIW  9I¥3d XUW
%0+30068°S T
3073A YVHD S1VS ON
¢S104SNNS

L=SYUN

*A&LANT
3 ¥ U3

UN#
SIW

#AGINI ONw#
Jd N IS

INIZVYOAH
3d0¥d 3dal

gat
M J1L1

S30 4
JIV INIOd

*0
SA 0%d NIW

6

$661 Si1T4

0
6467 S17%d

%0+35626° 1
90dV NIW

VSuN
AINITV

#AGINI ONa
J ¥ LS

*#AGINT ONa
3 N d04d
GINDI
d0dd FdAk

ont
*d0dd U Y

VI3WVD AL
S 30SN3S

. .. 'a

SA G1d XVa
o

L6861 Sil4d

nao T

LVU HOT NI

ho+3E586°7T
90d?¥ XVHK

AWONYLSY N
L R-PIV- T

¢S3dv 14 NO NOILVWEOSNI 3IUIAOdd
d3HdS &Y¥I0S 3HL W JOLINOW Ol

v dIvd

*AdiN3 ONs
J & d0dd

*#AUANT ONg
J N gv1s

0Xx3
1S 3dAx

boce
M LNOG 1LV

Ava=X
% J30SN3S

TS INONTT Y
Ha AINW dX3

]
9¢6% Sild

TE
T 3LIS W31

-Q.
AN3UQT WON

* X3 BUNG:
OVO0livd

*rg0d °*SSIW

L1540 dvI0S



+AdINT ON=«
3 ¥ 8viS

«AdIN3 ONa
a2 n 314

82se
M HONNVY?

0
M 13d0dd d

130 1s-07S
¢ JOSN3S

.CQ“ZOZOD.
d INW 3dAl

]
6861 S17d

JIIIl
T H3IA HOT

20+430080°8
9133d WON

TL/11/90

#AYINT ON=«
J d 0Lt

*AYINI ONx
3 n 13313

0g
M ¥31dvav

]
M STINd0o¥d

*S¥10 °d0dd
2 YOSN3S

6oo*s
SSIW NV3IK

7
86T SiTJ

..QNZOZ.I'
MOONIM H3T

20+30080°8
90dV HWON

#AYINT ONx
9 ¥ 19373

*AYINT ON=#
3 Nn 1S

0hhe
X3 NI M Ol

as7
M 1S ¥N 09

I1TNWOLOHd
T YOSN3S

¢t
47 SAS

0
£867 S174
*0
NITONI NIW

0s*8<s
NITONI WON

*AYiINT ON=
1S00 AvVd 1

*AdINT ON=»
3 ¥ 1S

39Vv1SNVYL
AJIN 3dAl

08e
M O Tviol

0a
M 1NOD AN3

00°07
WVYIQg H3T

N
S174 viol

G
2861 S1i743

00°0H
NITONI XVHW

20+30080°8
1I17v J3&Id

*GNIM JV0S ONV

01-%V

2#AYLNI ON# #AYUINT ONa
1S03 540 & J ¥ Ivlol
#AJINT ONx 2 AYINI OnNx
3N Wi0L 3 N 03 SIW
¥V 10S NIdS
d3 30Al 9§ 3dAal
064 662
M B3 SSIW M 9313
g0a¢ 00s1
MY AW LS dMa AV
go*et AT
H19N3IT HDOY  3WNI0A HIT
g T
0667 S174 6367 S114
0 0
1867 S1i713 0667 S1id
204300809 20+30030°%
91¥3d NIW 91 ¥3d XUW
40+430000°% 1
J013N YYHID S1¥S ON
¢S10dSNNS ¢S3yv 4

8-SUN

IN*
STW

» A LN 3
3 2 03

#AYLINDT ONx
J N Js
SNILvaUAH
340¥d 3aAl

05871
M Jil

* 0
SA 00d NIRW

g
g66% Sis

0
6461 Si74d

L0+30050°%9
90dV NI1W

VSVUN
ASNIYY

*+AaiNT ON=
4 d JS

x#AdiN3 ONa
2 N dlad

GIN0iN
gUad 3dAl

¢97
*4Uad®Jd*

VAWV A
9 JdU5SN3
SAh 0d XV

U
¥l S173

we6 1
ive n3 NI
A0+30080°%8

90dV XVUNW

AWONGLSY N
Wyad0dd

NO NUTILUWE04NT 3GIAOd4
AISAONNILNCD Of ONV ATISNO3NVLIINWIS 3F¥3IHIS §VIOS 3ki W dULINOW Ui

o Jdlva

2AclIN3 ON=
g o dUdd

AAGLNI ON=
J N Bvls

UxX3
18 3Jaial

T X
M LINOU ikvV

AVea=X
# ©OSN3S

c e JIHON"""
Ha LNW dX3

U

Jdotb SiT4
gk 3

T 31IS HIT
‘0

iWN3333 WON

*aX3*adhd
Uv0TAYd

*fu0 *SSINW

LIuvu0 &vI0S



eAYLNI ONw
3 ¥ 8visS

«A8LIN3 ON=
0 nJll

AR 3
M HONAYT

0
K 734084 4

AI
£ ¥OSN3S

" INIVH
d INW 3dAL

]
G867 Si74d

OIIIL
T H3A HOT

90+3g2€6°7T
91¥3d WON

TL/71/90

«AYLIN3 ONa=2
J 4 311

#AUINI ON«
3 n 13313

et
M ¥3idvov

0
M SINdO¥d

#3SY 1
¢ ¥OSN3S

000°s
SSIW NV3IHW

0
%867 S17d

OOOMZOZOOO
MOOGNIM HOT

%0+3£226°1
90dV WON

#AYIN3 ONw#
J ¥ 13313

2AJINI ONx
3 n is

0to¢
X3 NI M 04

00s
M 1S VYN 09

J3L3IHCTI0E
T dOSN3S
47 SAS

0
£861T Si7d

*0
NITIONI NIW

go°osg
NITONI WON

A8 O03A3IHJY SI SIHL

A8 IN3 ONa
1S00 Avd 1

#AYINI ONws-

J ¥ 1S

39VLISNVIL
AVIN 3dAl

Gtee
M 0 101

ooeg
M INOJ AN3

goacyL
WVIQ H3T
1
S174 Wliotl

0
2867 Si14d

00°04%
NITINI XVW

ho+3£2¢6°T
1117w J¥ID

11-%V

#AdIN3 ONa
1S03 SdO0 1

2 AULIN3 ONs=
3 N vlod

dv 10Ss
d3 3dAl

0asd
M 03 SSIW

009
MV AMWLS

so*o1
H19N3T HON

]
0667 S174

0
1861 S1i74

h0+32086°T
9I¥3d NIK

%0+4308598°¢
J013A 4YHO

*vd103dS

6=-SVN

=AY 1IN3 ON#
0 ¥ viol

* AJIN3 ONw
9 N 03 SIW

SIXy-¢
J Vv 3dAl

01e .
M 0373

geage
dMa AV

a8e
3WNTIOA HOT

0
€867 Si1d

0
6861 S1i74

hO+3ghe6°T
SId3d XVMW

SLv¥S ON

*(g) ONv

*AHINI ON«
J & 03 SIK

AUINT ON#

5N Us
INIZVN0AH
3¢0dd 3dal

bse
M Jil
Jis 1
30V INIOd

0*00GT
SA 07d NIW

1

g661T Sitd

0 ,
6261 S1714
ho+35350¢06°7T
90dV NIW
VST
AUGN3I9V

(V) 13vdu3dvdS oMl

#AdiIN3 ONa=a
G o UGS

#AdiNI ON#
3 N «a0dd

GINUIN
d0dd adAi

60¢c
*d40dd* Uy

*AdINd ON=
9 &0SN3S

6°0a7
SA U1d XVA

0
el SLa

g8o07
LVvU nol NI

h0+32h¢0"T
90dV XVHW

AWONGLESY N
WY d904dd

aNiIsn

oI OGNV S&313WVICO §VI13LS 3&NSv3nw 0l

#kciN3 ON=x
Jd & aldd
*AdINZI ONa
3 N 8VlS

ox3
1S 3dAl

00z

M LINOJ Liv

*ASLNS ON=
H 4USN3S

*cX3* gl
Ha LiNW aX3

o
9§67 SL174
al¥
T 31IS WUl
*0
iN3GUI WON

*aX3* aaund
Uv01Avd

‘fgU °SSIN

V dJL3W0¥IJdaiNI TvIILdO



#AYINT ON=2
0 & 8viS

2 AYLINI ON=
J3n Jll

0htg
M HOINNVT

0
M 13d0¥d d

dI
£ Y¥OSN3S

*INIVW
d INKW 3dAl

0
s86% S174

JIIIL
T H3A H3T

H0+32286°T
91d3d HON

¥2/311/90

*AYINT ONax
o ¥ J4l

#AYINI ON=
J n 13313

0geT
M ¥31dvav

0
M SNd0dd

¥3Sv1
¢ YOSN3S

go0°s
SSIW NV3W

]
he6T SLT4

...mzoz.‘.
MOGNIM HON

h0+322£6°T
90dV KON

*AUIN3 ONa
0 ¥ 13373

#AYINT ONa
3 n 1S

0T0¢
X3 NI M Ol

00s
M LS UN G9

4313K07T08
T JOSN3S
37 SAS

¢
£867 Si74d

*0
NITONI NIW

po°*0g
NITONI WON

A8 G3IA3IHIY SI SIHL

*#AdLIN3 ON=
1S0J Avd 1

»#AdLIN3 ONw#
J ¥ 1S

JOVLISNVAL
XIIX 3dAl

018
M G vl0ol

60¢g
M LINOJ AN3

0064
WYIG H3T

T
Si74 Wilol

0
¢861 S174

6o°*on
NITINI XVW

H0+3g2¢6° T
1117V J¥Id

Z1-vV

*AJLINI ON»
1S00 Sd0 L

#AULINI ON=
J N 1viod

JdvI0S
d3 3dAl

062
M D3 SSIHW

009
MV AW LS

0661
H19N3T HOT

0
0667 Si71d

]
1661 S1I4

%0+3£0€6°7
9133d NIKW

%0+4305488°¢
J073A ¥VHI

*Vy133dS

0FT-SVN

xASLINI ONw

3 d Wwiol

* AJIN3 ON=
3 N 03 SIW

SIXv-¢
J v 3dAal

01¢
M 3313

p*o0ge
dMd AV

s4e
3KWAT0OA HI

e
6861 S174

0
0867 Sitd

h0+3gHe€6°T

91d3d XVHW

S1vS ON

*(8) ANV

#AJINI ON=»
3 ¥ U3 SIHW

2 AYINT ON=x
2 N 3S

3NIZVH0QAH
3d0&d 3dAl

0ac
M Ol

338 1
9Jv INIOd

G*00GT
SA Gld NIW

1
g861 SiT4

0
6461 Si1d

ho+3fac6°1
90dv NIk

VSVN

AJN39V -

ahdINI ON=
O 4 3S

aAdENI ONa
3 N d0sd

gINDIT
d0dd 3dAlL

802
*dlad*l* ¢

*AdIN3 ON=s
S5 ¥OSN3S

~0°807

SA G1d XVE

0
1961 S114
. sebT

1¥G H31 NI

H0+3EHE6°T

30dV XUN

ARONS LSV N

WV d90dd -

(V) 14vya33vdS OML ONISN
41 OGNV S¥ILFWVIO JvI13LS

Z3NSVY3INW 01

8 ¥313W0¥3IJHILNI WOIld

TS

il

2AUINT ONw
3 & d0id

*AHLNT ON=a

3 0 gyls

0X3
iS 3ddhd

00s .
M ENOJZ LiV-

+A¥INI ONa
% HOSN3IS

*dX3*idd

"Hd INW dX3-

0
9¢61 Si74

Q,Q... =

AN3333 WON

*dX3* AN

*re0 °SSIK

.Q‘



*#AYLN3 ONw
3 d 8vis

«AYINI ONw
3 n Jit

06£0T
M HONNY T

|
M 13d0¥d d

103130 dHN
€ YOSN3S

dN=13S
d 1NW 3dAlL

i}
6867 Si14

4IIIL
T H3IA HOO

H0+439490°¢
9Id3d KON

14711790

~AYINT ON«
3 ¥ Q14

*AYLINI ONa
J n 10313

0sg
M ¥3idvav

0
M STNd0yd

133130 4H
¢ YOSN3S

goe*e
SSIW NV3HW

0
hgoel SiTd

OOONZOZOQO
MOONIM HOT

#0+439998°¢
90dV WON

*AJIN3 ONw
0 ¥ 13373

*A¥IN3 ON=
3 n 1s

ooooy

X3 NI M Ol

680¢
M 1S VYN 09

133130 37A
T 4OSN3S
3471 SAS

g
£86T7 Si4d

*0
NITONI NIW

06°8¢
NITONI WON

oSV

*AJINI ON=x
1503 AvVd L

*#AGLINT ON=
3 ¥ 1S

ANVAN3D

NOIN 3dAl.

00s6
M 0 V10l

Gos
M LNOJ AN3

go*h1
WVIO H3D

P4
S114 Wl0d

0
¢g6T Sind

HERE

NITONI XVUW

70+39%96°¢
LIl J¥I0

¢S103rg0 33vdS

ET-PV

2 AYINT ON=»
1S0J Sd0 1

*AYLN3 ONw
S0 Wiol

3V I0S
d3 3dAl

goee
M U3 SSIKW

pooe
MY ARIS

00°*s<¢
HiSN3T HOT

]
066t S173

e
1867 S174d

40+3hh98°¢
9183d NIW

H0+304826°¢
J0T3N AVHI

xAdIN3 ONwx
0 ¥ wiol

* Ad ANJ ON=»
O n 03 SIK

SIXv=-¢
J v 3dAl

0gh
M 3373

peoog
dMd AV

8heL
FWNT0A HOT

0
686% S114

0
0867 S17d

h0+3yHv98° L
91¥3d Xxvk

SivS ON

*+AULINT ON2
0¥ U3 SIK

*hdEN3 ON=x
$ 0 us

INIZVEUAH
3d0d¥d 3dAtL

0s*

‘M OlL

338 s*0
33V LINIOd

#ASLNT ON=

SA Ul NIW

0

geet SLd

]
blbl SI17%Hd

H04+349098° ¢
504V NIW

FSUN
AJNIOV

aAGINT ONs
J & 38

#AdLNI ON= .

J A dldd

GINGII
d0¥d 3dAl

~AYINT ON#

9 dOSN3S

2 AULNI ON»
SA GId XVH

¢
4861 S113

1867
LYG HOT NI

#0+3gMmG8° ¢
90dV X¢W

AWONELISY N
" WV d90dd

*S3TLIGLIAA

40 ¥313WvIO0 OCICVY GNY Vdld3dS OIGVs 36NSV3IW Ok

TT-SUN

% . M INOJ

»AdiNI ON=2
3 3 dl&d

#AuLNI ON=2
3 N avils

OX3
LS 3dAl

60e
liv

IAVMOUIIN
1 40SN3S

SuNIVE
Hd INW oX3 -

0
96t S11d

o -dk3
T 3LIS HUT

‘8
IN3J33 WON

*dX3 T dANF
Gv0k¥d

*rgo

YILIW0Y3J¥3LINI OIQVY

*SSIN



*AYLINT ONa
J ¥ gvis

2 A¥IN3I ON=
3 n 314

gee
M HINNYT

08
M 13d03d d

130 Avy=0
£ ¥OSN3S

..lmzozeﬁ.
d INW 3dAlL

0
S86% S174d

agl
T H3A HOT

0°022
9I¥3d WON

TL/TT/90

#AYINT ON=
0 ¥ 011t

« A3 IN3 ON»
J N L9373

0g
M ¥31dv0Y

0ty
M SINd0dd

133130 4HN
¢ ¥OSN3S

goc*e
SSIW NV3W

T
h861 S114

.‘OMZOZQ‘.
MOONIM HON

ge0de
904V WON

xAdINZ ON=
3 ¥ 13313

*AYIN3 ON=x
3 N LS

098
X3 NI M 0l

G4
M 1S VN @9

VA3IWYD AL
T J0OSN3S
37 SAS

é
£86T S113

06s°92
NITONI NIW

6a*ge
NITONI WON

‘AN 3HL

*AdINT ON=
1S03 Avd L

#AdINT ONa
J 8 1S

oo.wZOZ.-O
ADIN 3dAl

092
M C Tviol

sl
M LNOJ AN3

g0s*h
WYIO HOT

s7
Si14 Aviol

é
2¢86T S174

0s°8c
NITONI XVW

0°04c
1I1W J¥Id

*AdOLVARISEO 30 Livd

Pi-vv

*# AdIN3 ONa=
1S00 Sd0 1

«AdLINI ONa
Jn vliol

¥ 10S
dld 3IdAl

0sc
M U3 SSIW

002
MV A MK LS

0opg°+
H19N3T H3IY

0
feel SL17d

T
1867 Si74d

0°02¢
9I¥3d NIW

©0+30029°¢
J013A ¥VHI

V9 T=-SYN

i0ON

x# AGINT ON=
0 ¥ viok

x AdEN3 ONa2
3 N 03 SIK

SIXv=-¢
3 ¥ 3dAl

197
M 3373

gecor
dMd AV

h9
FWNIOA HIT

é
8ol Sils

0
Ggb? S11d

0*04¢2
9Id3d XVHKW

S1vS ON

ahdIN3
J o8 03

ON=»
SIk

aAdINI ON=x
3 n 2s

¢N9
ScaUdd 3dAl

Us
M Jli

33s 01
U3V INIGd

°0
SA 0%d NIW

4
66T SLT4

é
661 Sil4d

G*Cec
S0cV NIKW

VSUN

A3N3OV

#AdiINd ONa
J o JS

*ASLNI ON=
J N d0dd
GIN0IN
d0da 3dAk

0¢
*g0ad4*0°V

43S¥

9 d405N3S
‘0

SKh Uld X¥W

T

4vb6l 51714
olobT

lv@ HJOT NI

6022
90dy¥ Xil

ARONSLISVY N
WV a90ad

*SNOIO3d TVdLii3dS OIGVY UNV Avd=X
NI §OIAVH3E8 ¥VII3LS ONV &V 10S JO SNOTLIVOILSIANI AINIFONIHIUNI

#ASLNT ONwm
3 3 d0¥d

aAciNI ONx
3N 8YiLS

0X3
1S ddsk

ne
M ANOJO LiV

136G NIV NA
7 dOSN=S

s eeUNONT""
Ho INW dX3

c
96T Si1d4
d43
T 31IS HOY

i

AN3033 WON

*dX3* yany,
UGVOIAVd

°rg0 °*SSIik

4380 TaX3d AWONOSLSY



*AYINT ON=a
0 ¥ 8YlS

«ANINT ONa
9 N Jlil

113
M HONOVT

0e
M 13d0¥d d

- 130 AV¥-0
£ YOSN3S

...wzoz..‘
d LNW 3dAl

é
G867 S174d

8IIIL
T H3A HO

®0+3£2£6°1
91¥83d WON

T2/%%/90

*AYINI ONa
J 3 311

.»>mkzu ON=

3 n 13313

c¢g
M d31dvav

0Tt
M SINd0dd

103130 2HN
¢ YOSN3S

ggo°*¢
SSIW NV3IW

1
4867 S174d

‘.‘wZOZO..
MOONIM HOT

h0+3£c86°T
90dV WON

*AYINT ONa=2
9 ¥ 139373

*AdIN3 ON=
2 n LS

098
X3 NI M Ol
0%

M LS YN Q9

VA3WVI AL
T ¥YOSN3S

47 SAS

0
£867 S1i74

*0
NITONI NIW

*0

NITONI WON .

‘AN 3HL

«AYIN3 ON=a
1S00 AvVd |

*#AdINT ON=»
9 ¥ 1s

JdNVLINID
%3IIM 3dAl

094
M 0 W10l

st
M LNOJ AN3

00g*H
WVIO H3Y

6
S134 Wwiol

0
2861 SiTd

*0
NITONI XVHW

h0+3£cc6°1
LI17W JWID

SI-vV

# AdINT ON=»
15030 SdO i

*ASLINT ON=»
20 1viol

¥y 10S
d3 3dAl

0s¢
M 03 SSINW

goe
MY A KW LS

000"
H19N3T HIN

2
0661 S1714

1
78617 SL1d

h0+3£286°7T
9Id3d NIKW

%0+4300.6°¢
J30713A ¥YHI

* AUIN3 ON=
0 ¥ Wi0L

«AdIN3 ON=
32N 03 SIK

SIXv-&
3 vV 3dAl

19t
M 3313

ge0c7Y
dMd AV

%9
JRNTI0A HIT

0
6667 S1i1d

e
6867 Sild

hi+432286°1
9Td3d XvH

Siv¥S ON

*AY AN
3 8 U2

ON=®
SINW

*AdLNS ONx
J 0 38
~ ZN9

ddCidd 3Fdal

64q
M Uil
J3s 0°F
JJV 1INIOd
°0

SA 0d NIRW

6
g8ot S1i1d

0

6467 Sild

ho+3ecto"l
900V NIk

VSuN
AINIGY

#AdiN3 ON=

g 3 35S

+AGLIN3 ONa
J i d0dd
GINOIT
d0dd Zdak

¢
*d0¥a*y®V
da3sv
g GOSN3S
‘0
SA Ud XUH

T

L8367 S1i14
Uvo1
1v@ KO NI

H0+43£2f0" 1
90dv XV

AWONBLSVY N
Wva90dd

*AYOLVAY¥3ISEO 30 1dVd LON °*SNOIOZ IWyilidS 010vE GNY Avd-X
NI ¥OIAVH3I8 ¥¥7113LS ONV ¥V10S 40 SNOIIVIILSIAN] AIN3IONSd3ONI

g4 T-SUN

xAtlNI ONz
< 8 dluad

aAdiN3 ON»
N gvis

ox3
15 3dal

h&
M LNOU 1iv¥

130 NIV NA

% JO0SN3S
see INON"®
Hd LNW dX3

C
9¥6T Si714

3443

T 3LIS HO
*0

INZUJ3 WON
*gX3J* dafid
GvO0lAvd

*rg0 °*SSIK

d3U0TG X3 AWONOAULSY

e
<



#AdINI ONa
J ¥ 8vliS

*#AYINI ON=»
3 0 Q11

086t
M HINNYT

]
M 13d4038d d

SN3S AvVY¥-X
£ YOSN3S

INIVH
¥ INKW 3dAl

g
S867 S114

JIIIL
T H3A HOO

p*o0se
9I¥3d WON

124/1%/790

*AHIN3 ONa
2 ¥ J1t

#A4INI ONs
3 n 19373

o8
M ¥31dvav

0
M SINdodd

SYLKHOLHd
¢ YOSN3S

goo0°7y
SSIKW NV3W

0
86T S174

OOOMZOZOQQ
MOONIM H3JT

0*0sg
904V HON

*AYINI ON=»
J ¥ 13373

*AHINT ON»
Jn s

0067
X3 NI M 01

6ce
M 1S VYN 0OS

SYIWYLIdS
T JOSN3S
47 SAS

0
£86T7T S174
‘0
NITONT NIW

0s°*6e
NITONI WON

AVY=X AN 3IHL NI SSINLHOINE SNAS

*AYINI ONa
1S00 Avd 1

*AGIN3 ON«#
J 9 1S

v1i13¢
ADIN 3dAL

0827
M G vioi

0 .
M L1NOJ ANS3

0002
WYIG H3

13
S174 wvlol

0
286l S114

05°89
NITINI XVH

0°0s¢
LIV O¥IJ

=%V

#AdINI ONx
1S03 Sd0 1

~AdLNI ONx
2N viol

dv 0s
d3 3IdAl

gos
M D3 SSIKW

00%
MY A MKW LS

g0°01
HL19N3 HOT

0
0667 Si74

0
1867 S114

g*oog
9I343d NIW

h0+3084%9°¢
JO0T3A ¥VHD

ST-SYN

#AdIN3 ON«
J ¥ Wliol

#AJINI ON=
3 N 03 SIW

SIXv-g
J Vv 3dAL

0ot
M 3313

6*00¢
dMd AV

se¢
JHATIA H3T

0
6867 S174

I
0861 Si14

0°00%
9Id3d XVW

S1vS ON

#A4LN3 ON=
3 8 U3 SIKW

*«A3LIN3 ON=2
3 n 3S

ANIZVYUAH
3d03dd 3dAlL

st

M Jil

338 s
33V iINIOd

ao°*g1
SA 07ag NIKW

0
€61 S17kay

0
6461 S174

6*cog
90dv NIW

VSUN
AON39Y

xAUENI ON=
J ¥ a3S

*AdINI On=x
J i dodd

GINDIN
d0d¥dd 3IdAd

asl
*d0dd*3°'V

NOGIGIA
9 JOSNIS

go*ag
SA 01d XK
0
86T S174

1110
1vd HOT NI

0°004
90dv XVHW

AWONSLSVY N
WV d90dd

*SNOI93Y AVI-VUWWYO ONV
dHE 40 SNOILVIYVA IVE0gW3IL ¥OLINOW

x«A8AN3 ONa
J d d0dd

+AULN3 ONx
g N 8yiAsS

ox3
1S ddis

0ce
M LNOJ 11V

SN3S AN
% HOSN3S

30V id3d
Hd INW dX3

0
98671 S174

4L 3
T 3LIS HO®

. *i
LIN3JU3 WON

*dX3*H3NI
VO lAvYd

*f80 °SSIH

AdOLVYAY3ISHO dVI0S ONILIEN0



#AYIN3 ONw
J 8 gvis

*AYIN3 ON=»
209011

002t
M HINNVYT

0
M 73d40¥d d

SYAIIY 4IA
£ ¥OSN3S

...uzoz...
d INW 3dAl

T _
9867 S1714

JIIIL
T H3A HIO

0081
91¥3d KON

1L/71/90

v

*#AYIN3 ON»
0 ¥ 01U

*AUIN3 ONa
J N 13313

0%
M d3idvav

0
M STINd0¥d

7703 *¥HNd
¢ YOSN3S

goo°t
SSIW NV3IW

T

%861 S174

...wzoz.l.
MOONIM H3Y

0087
90dV WON

*AYIN3 ONx
3 ¥ 13373

»A¥INI ON#
30 1S

69o17
X3 NI M Ol

08
M 1S UN 09

133130 AN
T J0SN3S
347 SAS

¥
-£867 S174

De*ge
NITONI NIW

...mzoz..‘
NITINI WON

JIY3IHASONOI ONV ALISN3CG OGNV AM¥LSIWIHI &IV Tvdin3n

#AUINI ON«
1S0J Avd 1

2 AYINI ONw
J ¥y 1S

vi123d
AJIN 3IdAlL

674
M 0 Wiol

6¢
M INOJ AN3

000°H
WVYIG HOT

P
S1734 viol

¥
2861 Si74

00°*06
NITONI XUW

..Ouzoz...
LILTv 31D

LI-%y

2 AdiN3 ONw
1S03 S40 1

#AdIN3 ON=#
3 0 viod

dv 10S
d3 3dal

0ot
M 03 SSIW

0he
MY A W LS

c0o°y
HLI9N3T H3Y

T
0667 Si74

T
1667 Si14

ge0gt
9Id3d NIK

®0+30008°*¢
30T13A ¥VHT

x« AGINI ONa=a

#AYLINI ONx

9 ¥ 4mwwM\\o & U3 SIW

x AS AN ONw
3N 03 SIK

NIdS
O ¢ 3dAl

0o
M U373

0°*007
d4Md AV

gort
ARNTIOA HOT

13
6867 Sils

T
g6l Siid

g°ooe
91d3d Xvh

S1VS ON

+AdIN3 ON=
3 N 3s

INIZVI0AH
3d0¥d IdAl

oot
M J1l
930 ¢
JOV iINIOdg

*0
SA 016 NIKW

T
8861 Sid

1
64617 S174

009t
S0av NIW

YSYN
AON39YV

aAdiN3 ON=
Jd o Jd

#ASGLN3 ONa=2
J N d0dd

GINOIN
d0dd 3dAal

0gh
*dlad* UtV

LIWOLIANOT W
S ¥O5N43S

.an
SA Uld XVUW

I
Z¥el S17d

0dbl
£vd HIT NI

Ggoe
Q0dV XUW

SAHd VvaS N
nV 38y 0dd

*Y0IAVHIY

$383HASOLINYV I

JdIMO0T FHL 40 INIWNOYIANI 3IHL 40 SNOILVOILSIANI LINGNOD Ok

T-dSN

#AdINT ON=
J 3 alda

*AJLN3 ONn
a N gyis

0X3

1S 3dAl
icéa

M iNOU LKV

LU3dS SSVH
% JOSN3S

. .QW—‘CZCO .
Hd LNW dX3

| T
98T SI74

dk3
P 3LIS HAT

5¢8T1°
IN3U33 WON

*ax3*¥ana
UvoAvd

‘el °SSIK

JUIHISOLINYVW d3MOTY



*AdINI ON»
J ¥ 8viS

*#AHINI ONx
3 n 011

0007
M HINNYT

o
M 13403d d

NOW ¥3-313
£ YOSN3IS

..‘wzoz.ll
d INW 3dAl

T
6867 S113

Jel
T H3A HOT

0007
91d3d WON

TL/11/90

*AdLINT ONw
J o Jli

+*AY1INT ON=x
J N 13313

q¢
M ¥31idvav

0
M STINg0dd

NOW ¥0-NOI
2 YOSN3AS

R1] 1
SSIKW NV3IW

T
©867 S171d

.o.wzoz.oc
MOONIM HIT

+#0+30000°¢
290dV WON

#AAIN3 ON=
J ¥ 13313

«AY1IN3 ON=
J N 1S

4396
X3 NI M O}

02
M 1S VYN 09

130 1S-07S
T 8OSN3S
47 SAS

1
£867 S1O4d

0a*8c
NITONTI NIW

...wzoz...
NITONI WON

xAYINI ON«
1S00 Avd |1

2Ad1INT ONw
0 ¥ 1S

hog/vin3d
ANIIN 3dAl

999
M G V101l

0¢
M 1NOJ AN3

6o00*9
WYIO HIN

et
S1734 viol

T
2eel SiTd

00°06
NITONI XVUW

.‘.MZOZ..O
1187v J9I0

81-%V

#AdLINT ONw
1S00 Sd0 1

# AYINT ONx
29 n Ivliold

¥v 10S
d3 ZdaAl

cov
M 03 SSIW

a%1¢e
MY AW LS

000°s
H1ON3T HST

T
06T S173

T
Te6tT S1d

0°007
9I¥3d NIW

#0+370£98°¢
J013A dVHD

#AdINZ ON=#
9 ¥ V101

*AdINI ONx
J N 03 SIk

NIdS
0 ¥V 3dAl

0e
M 03713

o*o001
oMd AV

9ce
IRAI0A HID

T
tsel S4i74d

I
g6t Siid

0001
9Iy3d XUW

SivsS ON

°*SIICNLS JYSHASCWLIY TvdLnNdN 0§19

«A¥LINT ONa = AdiN3 ON=
0O ¥ U3 SINW J oo JdS
#AYINT ONx «AdiIN3 ON=#
J N S J N d0aa
INIcveUAH GINOLT
3d0ead 3dAal dU8d HdAaid
co1 U0a
M Oil *d0dd* 3V
930 ¢ INT*LINIUS
O0v 1NIOd S JOSN3S
‘0 *Q
SA O1d NIW SA Ghid Xvud
¥ P
g67T S113 lvbl Sia
T biol
6467 S133  Lv0 HIT oI
»0+=000C*2 %O0+30000°9
90av¢ NIW 90V XV KW
VSVN SAHd VoS N
AINIOY Wyag90sa
CALINTLOV avl0s

0L 103dS3¥ HIIM ¥OIAVHIEG GNY SW3LSAS INF¥INO JIx3HeSONOI janSy 3w UL

Z-dSN

* ASEN3 ONw:
3 ¥ d0yd

*AaANd ONn

J N ByLs

ox3

15 3d4al
TCHS

M ANOG i1V

dI4NKO1HAG

% sOSN3S

. OQMZOZOQO

Hd LNW oXx3

T
g1 SLT4

di3

T O3LIS HIY
0769°

LN3333 HON

*d X3t AN
Gu0TAvd

*fev *SSINW

JAIHASOLINIVH 3 TUOLNW



#AdIN3 ONw
3 ¥ 8vis

*AUINI ONa»
o0 n Jil

6go
M HINNYT

]
M 73d40¥d d

30°0gM *d10S
£ YOSN3S

.’.uzoz.‘.
Y LNW 3dAl

1
JIIIL
T H3IA H3T

£0+4300680°8
913d3d HWON

¥4/11/90

6867 Si7d

*AYINI ON«#
28 314

xAdIN3 ON=«
2 n 19313

02
M ¥31dvav

0
M SINA0Yd

33dS*AOUNS
¢ YOSN3IS

000°7Y
SSIK NV3HW

1
#8671 S17d

.0.mzoz...
MOGNIM HOT

20+30080°8
90d4¥ WON

*#AYINI ON=
0 ¥ 19373

*AdINT ON=x%
3Nn 1S

8gs
X3 NI M OL

0¢g
M LS UN Q9

N3S*Q4°SVH
T ¥OSN3S
347 SAS

T
£861 S174

0a°*8e
NITONI NIKW

t‘oowZOZoo.
NITONI WON

#A4IN3 ONw»
1S0J3 AVd 1L

2AYLINT ONa
3 ¥ 1S

h9e/v11340
NIIX 3dAl

Ges
M 0 TWi0lL

0¢
M LNCO ANJ

60C*n
WVIOQ HOT

et
S174 viol

T
2861 Si14d

860°06
NITINI XVH

L0+30080°8
LIi17v J¥ID

61-%v

* AULIN3 ON=#
1503 Sd0 1

AAdINI ON=»
29N Wi0L
av 10s

d3l 3dAl

st
M 03 SSIW

621

MY A KW IS

goo*¢
H19N3 HOT

I
0eeT S1i74

1
T86T Si74

20+30080°8
9Id3d NIK

%0+30000°%
J013A ¥VHY

*AYIN3 ONa
3 ¥ il

A AJIN3 ON»
N U3 SIW

N1d4S
3 v ddAl

0071
M 3313

6*00¢&
dMd AV

92
FWNI0A H3

1
6661 Si14d

I
06T Sid

.0+300v0°8
91d3d XVW

S1vS ON

*AEIN3 ONw#
3 d 03 SIKW

*AELINI ONx
3 N Gs
INIZVEUAH
3d0dd 3dAd

04
M 34l

2 AY1INI ON=#
00V iNIOd

‘b
SA Gd NIW

T
gl S174

1
6lb6T S174

L0+4300%0°6
$50dV NIW

VSVN
AON39V

*AGliN3 ONx
Jd & JS

*AGiN3 ONa
3 N d0d¢

gInoin
dUda ddAl

0%
*d0ud* 3V

#AdLNI Oila
9 &USN3S

MRy

SA Gd XV

T
lebt Si3

olol
1v0 HJOY NI

A0+430080°8
90dv XVHKH
SAHd VdS N
WV390dd

*ONIM ¥VI0S 3HE HLIM SLOVA3IINI L1 SV

07313 JIL3NOVYWO3I9 IHL 30 AYVONNOE 3IHL ONY ¥3HIV3M 30VdS &OLINUR UL

£-dSN

#Adlivy ON=
U g d0dd
*Ac LN ONs
U N 8vis
0x3
LS 3JdAl

0b
M LNGU 1LV

#AGlNI ON=x
% 3OSNAS

L] ..mzoz..Q
Hd LINW dX3

1
9%61 S171d

dk3

T 3LIS HIOT
*0

LNIJUZ WON
*daX3*vahd
V0 AVae

‘rd0 *SSINW

343HdS013N9VK Edddn



*AYINI ON=*
J ¥ 8viS

#AYINT ON»
3 0 0lLlL

0ostT
M HONOVYT

]
M 13d0¥d d

-
£ ¥OSN3S

...uzoz...
d LINW 3dAlL

0
6867 S174

agl
T H3A HOT

g°cog
9I¥3d WON

TL/TT790

*AHINI ONx
2 ¥ 011

#A4IN3 ONa
3 n 413373

0s
M ¥31dvavV

i
M STINndOdd

*1L¥Vd°9HI
Z ¥OSN3S

goo0°tT
SSIW NVY3IW

T
h86T S1d

...uzoz...
MOONIM HOY

o°0o0g
904V WON

*AYIN3 ON=»
2 ¥ 192312

*AdINT ON«
3 n 1S

0s%T
X3 NI M Ol

st
M LS YN Q9

CdA9D
T YOSN3S
47 SAS

]
£66F S114

00°s8
NITONI NIKW

00°06
NITONI WON

*AYINI ON=
1S00 AvVS 1

«ASLN3 ONw«
J ¥ LS

v1130
ATIN JdAl

0227
M 0 Tvi0lL

Ca
M LNOD AN3

600°*s
WVIQ H3

4
S174 violL

0
2861 Si13

00°s6
NITONI XYW

g°00¢
L1177V O¥I3

02-¥%V

2A31IN3 ON=
1S03 Sd0 4

= AYIN3 ON=
3 n viocl

d¥0S
d3 3dAl

gsg
M D3 SSIK

goe
MY AW IS

0004
H19N3T HIT

1
0667 S174

1]
161 S1714d

g*cog
9I¥3d NIW

©0+300£9°¢
303N ¥VHD

*#ASINI ON=»
J ¥ viol

aAdINI ON=#
2 n 03 SIW

SIXVY-¢&
3V ddAl

0gh
M 3373

g*00s
dMd AV

e
3KWNTI0A HOM

]
6861 S1i13

e
0gel SiTd

0*0sg
9I¥3d XUKW

S1vS ON

*AYINI ON=
3 ¥ D3 SIW

#AYINI ONa

2 n 3s

ZN9

3d0¥d 3dAl
02t

M JLlL

93s 1

30v INIGG

0

SA Qlo NIW

G
88617 S1714

]
6461 SiEd

0*00¢
90dv NIK

VSVUN
AUN39Y

*5103444d

*AaiIN3 ON=
J o US

2AdINI ONa
J N d0dd

ainoilx
d0dd 3dAl

0
*d0¥d* UtV

#AdiN3 ONa
9 &OSN3S

OD.
SA 0%d XUHW

0
4867 S174

hedb T
1v3 HO N1

005t
90dV XVKW

SAHd VdS N
WU d903d

NCISS3J3dd

oHHwH>H»<4wm OM1 FIONITA3dX3 INIM 3LITNV3LYS INILIHa0-HIEV3 NV NI
SIH0ISOUAT *AYO3KL ALIAILVIIY IY&3N3D SNIZASNIZ 1S31 ATIVINIWIL3aX3 Ok

G~ dSN

#AdANS ONw
3 d d0dd
2 A8ENS ONa
3 N 8Y¥LS

0X3
1S 3aAl

uotT

M AINOD 1ivV

LIWULINIV R
H dOSN3S

LN ] .wzoz. LN 4
Hd ENH dX3

0
9%6l Si74d

di3
T 3LIS HAT

)
IN3U33 WON

*dX3°* 8N
Gv0lANd

*‘rgo °*SSIW

ALIATLVIIY Tva3dNdD



*AYLIN3 ON=«
J ¥ 8ViS

*«AY1IN3 ONx
J n Ji1

00s
M HONNVT

6
M 13d40¥8d d

AFI
£, YOSN3S

.‘.wzoz.‘.
¥ INW 3JdAl

1]
4861 S174

36l
T H3A HOT

40+430080°8
9133d WON

TL/F1/90

#AdINI ONx
J ¥ J1L

*AYINT ON»
3 n 13313

st
M dy31dvav

]
M SINdodd

*1¥Vd*9HD
¢ ¥OSN3S

000°7
SSIW NV3IW

1
%867 S114

OOszoz...
MOGNIM HOT

20+30080°8
90dV WON

*AYIN3 ON«
0 ¥ 10373

*AYIN3 ON=«
3N 1S

S8h
X3 NI M Ol

s
M 1S YN 49

O¥A9
T ¥YOSN3S
47 SAS

0
£86T SLT4

ga*ec
NITONI NIW

0s°8S
NITONI WON

*ASIN3 ON=a
1S00 AvVd 1

«AdINT ON=
J ¥ 1S

%9¢€/v1130
AJIN 3JdAl

ash
M G Wl0lL

1
M LINOJ AN3

000°%
WYIG HOT

4
Si13 viol

0
286l Sid

0s°8¢e
NITONI XVHW

20+430080°8
1119V 2813

I12-%v

*AJINI ON=
1S00 Sd0 4

*«AUINT ON»
3 N Wi0L

dv10S
d3 3dAil

82t
M U3 SSIW

02
MY A WIS

060°s
H19N3IT H3IT

0
0667 S174

Te6T Sid

20430080°8
91d3d NIW

©0+30000°%
3073A ¥VHD

* AS LN ONo
3.8 Wwiol

& Ad IN3 ON«»
0N 03 SIW

SIXxv-¢
3V 3dAl

02t
M-5313

gcooe
dMd AN

£9
3KNTO0OA HIT

i
686T S1i14

0
086l Si1d

,L0+30080°*8
9Id3d XUNW

SivS ON

#AYIN3 ON=
3 8 U3 SIW

#ASLINI ON=» -

3 n Js

SN9
3d0dd 3dAl

09
M Ullt
J3s 1
33V iINICa

*0
SA 017d NIKW

]
g661 S11d
0
0467 Si74d
L0+430060°%
906V NIW

YSuMN
AON3OV

*S153443

#A2IN3 ON»
g & JS

aAdiN3 ONz
0 N d0ud

gInoIt
d0dd 3dAiL

0s .
*d0dd* 3V

aAdiN3 ON=x
9 HYOSN3S.

‘0
SA Gld XUKW

2
4861 S113

Teol
1lvd HUT NI

40+30060°8
904V XVW

SAHg vdS N
Wy a90dd

NOISS3J3ddk

JILSIATILYI3Y OML 3IONII¥IAXI 1IM 3LINI3LVS ONILIGYO-HLEVI NV NI
S3Id0JSO¥A9 *A¥OIHL ALIAILVIZY TvE3N39 SNIZLSNI3 1S31 ATIVINIWIHIdX3 Oi

4=dSN

#A8LN3 ON=
J d dlda

»AalN3 ONw»
G N GYlS

0x3
LS 3dAl

6o
M ENOJ 11V

WOL3INIVK
# 80SN3S

* PO INON"""?
Hd 1NW dX3

0
980T SL1d

gh3d
T 3L1IS HAY

°0
EN3IJI3 KON

*dx3*ayNI
GvClavd

*fCu0 °*SS1W

ALIATAVIZY TVE3NI9



*AYIN3 ON=
J ¥ HVLS

*AYINI ON=
9 n J1l

gesc
M HINNYT

0
M 73d03d d

iv3S dvavy
£ ¥OSNIS

...mzoz.ll
d INW 3dAl

3
s86T S17d

J61
T H3IA HOT

8°06s
9I¥3d WON

T2/%1/90

*#Ad1IN3I ONa
J 3y 31t

«AYINI ON#
J n 13313

06
M ¥31dvav

0
M STINdOdd

0ICVvY AdI
¢ ¥OSN3S

gog*e
SSIW NVY3W

1
%867 Si74d

..'wzoz...
MOONIM H3T

0*00¢s
90dV WON

#AdINT ONw
J3 ¥ 193713

*AdIN3 ON=
3 n 1S

cos¢e
X3 NI M Ol

poce
M 1S ¥N (09

FAYMOYIIR
T ¥OSN3S
37 SAS

13
£867 S114

60°06
NITONI NIW

g6*007
NITONI WON

*AJLIN3 ON=a
1S00 A%o |

#AYIN3 ON=»
0 ¥ 1S

h9e/v1730
ATIN el

O04nge
M G viod

69
M INOJ AN3

0o°ct
WYIOQ H3T

2T
Si73 wviold

T
2861 S174

620t
NITONI XVW

6°00¢%
1I17v J¥1d

22-vv

# AJINI ON#
1S00 Sa0 1

*A4INT ONw
0N yliotL

¥V 10S
d3 3dAl

048
M 03 SSINW

0.8
MV A KW LS

go0*st
HL9N3F HJIT

T
066t Si4

1
18671 S174
0°0g*
91¥3d NIW

h0+30569°¢
J0I3A ¥VYHI

2 AYLINT ONg
U ¥ viold

+#AdAINT ON=
J N 03 SIn

SIXY=¢
O VvV 3dAi

009
M 3373

6009
dMd Av

9691
AWNTIOA HIT

T
6661 S11s

1

6geT Si4

C*099
91d3d XuvW

S1vS ON

cAeiNd ONz
J ¥ U3l SIW

aAdING ON2  2AdiIN3 OnNn
3N 3Ss < N d0dd
INIZUJGAH GINCIN
Sd0sd 3dAlL dU¥g FdA L
067 0971
M J11 *d0ad®S'y
930 4uU° $314d0
J3v INIGo 9 aOSN3S
'G .D
SA Gle NIW SA Gld Xuk
7 T
g867 S1I4 8ol s51i14
T olot
0l6T SLI4 Lvd HOT NI
G*0ah G*0ss
90cV¥ NIKW Y0¥ X¥W
VSUN S0 ¥v3 N
AUN3I9Y WY a90ad
*S3INVINHUIL 9NISNIS

310W3Y G3DNVACY A8 INIAINYNS S3IJENOS3y HLEVE OGNV TvIIY0I0@CsLl3Nk
WY04¥3d 0L WILSAS AYOLIVAY3SE0 3UvaS V 31V¥3d0 ONV gO0TZAZC *NIL1S30 Uk

¢=03N

#AdiNd ON=
J a d0ead

2AdiN3 ON=
S N &V¥lsS

Ux3
1S 3dAl

0he
M AINOU LV

S3INNYIS ¥i

% YOSNIS
[ ] C.wzozc..
Ho LNW dX3

¥
%86t Sid

akM
T 31IS HUL

‘0
18303 WON

*dx3*gand
GVOIAYd

°*red °SSIiNW

717349S NOI1vAe3dS80 Hluvd ¢vi0d



yreine o
ke \._ yer

mm-w«mu:

MTSA T ZU0H

pg>m S TTRSING 3ar
TEYOGHa 300

t»dkzw oz b»ﬁhzw o“uwwSahzu,oZtn

e

A *AdiN3 ONa
o S bmou Sd0 1 9 ¥ W10t O ¥ 03 SIW J & d0¥d
LIR30 MO S04 MOw Tv.0% AT R 2TEE GW YL h w ahams

AAYINICONR wANINICON® #AYINI ONG  #AYLIND ON& u;a»zm,@zx wAYIN3 ON=x YLN3" ON
2 ¥ 6vilS 3 ¥ 13313 3 ¥ 1S o N wioL 2 N 03 SIW

i W3V HUJ Jawl wIM MXLoui AaH TAGG wiM  oTadd Xan .

«AMINTIOND  »A¥INT ONx #AHINI ONG ANVINID ,T»umgaqom 207 SIXN=-C  #ONTZVHTAH

90011 O N 10373 u n is YIIN 3dAl d3 3dAl O v 3dAl 3d0¥d 3dAl

InPL 2V SEET 2idn TRE, £ 43 WHE} T AN apr 2T {apr vVvim PILy TV
0coT [} ocoﬁ ‘026 pas 002 66
M OHONNVY M uw»a<o< X3 NI M 0L M G wiol M 03 SSIW M 5313 M Jild M LNOO LiV
BoOTwR 3NV = MATH GaoEVe  2Y 1T SATOT NESE o7 A €902 24N S0 T EREEE e
B - NHOW ... .avw 69 02 oal B 0004 g 03S GT © W0dLlyu3dS
M 13d40¥d d M SINdO¥d M 1S VYN 09 M INOJ AN3 M q AW LS AMd AN 29V INICd % JOSN3S
L HOzK3e m sngviie r WgL2wI HATO 0 N R0 SRR RETD N (S LV AN N be I SRR A E NI WG B HY T A
CFVNVOSTHT N3Su030aN  RUSNISAUY3 00024 0700 ¢ G 30 P2CINONTSS
‘€ YOSN3S 2 ¥OSN3S WYIG HOY HION3IY HSY  3WNTIOA HOT  SA G1d NIW w> g1d xqz Hd »zz ax3
WodgFony 0 W7 EURO WOTWGL VKA OW oA ¥ KT8 AWy A O0e TWMING LRI §OSIENGA
W.oUZOZ.oo i} 0p0°*2 .@7 Qm..w 1] (R T NGy 6} gMT B R ,..w;,yn.u,»ﬂ:.w?_.ﬂ
4 INW 3dAL  SSIW NV3W S114 Jqpo» 0667 S114 6867 S114 867 Si4 2ol 3174 9g¢6T S173
oATWUA W HLVIAUA oo AT c W opd 221w I WOoTT LGNS G W OTKOS T
pibi. JFsx 08 3 nE gge ¥l i Y13
mmm« mPJu %861 S114 mwwﬁ G F 1867 Si74 0867 S114d 6267 SiI4 -1V0E HOT NI ¥ 3LIS H3ID
4 ﬁwm%w S o Te 2y FEvT 50 37T 39088 30YT 0 E08T 3avy T2 oaww
weie GUPNSC®  FYSTUD (g H0+3SCHTT  m0+3ICTEeT DA TEREET :c*uwmmwaﬁ a0
MOONIM :o; zHJQzH NIW NITONI XUMW 9I43d sz meua XUW 90dV NIW ooq x<: LN2JS3 WON
a8 L# A S w343 SR Te SIS 7 BEEVERSE- S MY B ; P oBReT@
Wi+ 3¢ 2cE :Q¢Wmmm@ a #anjw Mg HORAEAS2E T w0300 .60 m YSTUE OAT FYSTUT gSEN oA AN D
waxwa zoz 90dV WON NITONI WON 1117V omHu 20737 dVHD S1YS ON AON3Y zqmcoma uvolAvd
FE0n Yi= TPO0 290 4 9 s 180T u % N3 21w AR Y- SRER
PyATad cxg FYATHS FYSTUI OWY  *YPIBONPILIV ONNST WOEY R R
JY3IH4SOW LY OGNy 33V dans mzhmqm 3HL 40 hzmzmy:m<mz ¥03 SINUINHIAL
ONISN3S 310W3¥ 40713A3G ONV 3LVOILSIANI OL 31I7VTF3LVS HI&VIS3Y *ra0 *SSINW
T2/11/90

NOILVA&3S60 Hiav3 SNONOJHIONAS



*AYLIN3 ONa
0 ¥ 8gvl1s

*#AYINI ON=»
3 n0ld

0g01
M HONNY?

0
M 13d0dd d

AAVMOBIINW
£ ¥YOSN3S

...mzoz.oo
d INW 3dAlL

]
6867 S174

8III4
T H3IA HOT

h0+3c2f6°1T
9Id3d HON

TL/%3/90

*AYIN3 ONa
J ¥ 01l

*AdLIN3 ON=
3 n 13373

g
M ¥31dvav

0
M SINd0dd

d4313W0IAVY
¢ JOSN3S

6po0°2
SSIK NV3KW

0
he61 S14

..‘wzoz..'
MOONIM H3T

h0+3€c€6°T
90d¥ WON

*A3INZ ON=
0 ¥ 10373

*AYINI ON=»
n 1S

000t
X3 NI M Ol

a9
M 1S YN 09

YINNVDS ¥1
T JOSN3S
37 SAS

1
£667 S114
*0
NITONI NIW
*0
NITONI WON

*AdINT ON«
1S03 Avd |

*AJIN3 ON«
J 3 1S

JNVLIN3D
AJIN 3dAL

026
M 0 Tvliol

ge
M LNOD AN3

000°%
WVYIGQ HOT

P
S174 Wwlol

4
¢86T SL14

*0
NITINI XoW

ho+3c286°T
LILv J¥I3

ve-vv

*AYINT ONw
1S00 Sd0 |

*+AYINI ONw
30 WiolL

dv 10S
d3 3dAl

8sg
M D3 SSIW

ast
MY AW IS

000°9
HLI9N3T HOT

0
0667 Si74

1
T86T S174d

h0+3£286°1
9Id3d NIW

40+430046°¢
J0713N ¥VYHD

h-03N

*#AYINI ONw
J ¥ 1vliol

x AdIN3 ONw
9 N D3 SIW

SIXv-¢
J VvV 3dAlL

00c
M 3373

0*00w
dMd AV

R
IWNI0A HO

0
6867 S174

g
0867 Sid

®0+382¢€6°7T
9ld¥3d XVH

SLVS ON

* A LIN3
J ¥ 03

ON#*
SIW

#ASIN3 ON=»
d 0 3s

ANILVE0AH
3aldd 3dAal

ab
M o1l
u3s o7
JOV INICd
*0
SA 07d NIk

é
¥E6T Si4

0
6261 Si14

h0+3£2¢0°T
S50dV NIW

VSVN
AON3SY

#AYIN3 ON=
O ¥ IS

#AdiiNI ON=2
3 N a0dd

cINnGIn
d0&a 3dAL

0
*d0ad*a’y
WOYLI5¥aS

5 OSN4S
g
SA Qg XVW

12
66T S114

1867

LvG HU NI
v0+3£2c6°T
90aV XVUW
SE8U ov3 N
WVa90dd

*S3CGNLILIV WLIIBE0 SNONOEHUNAS
WOYd 3Y3IHASOWLY IHL 40 SNOIOIY ¥3MOT IHL ONV 30V4eNS SHIsvV3 IHL 40
ONISN3S 310W3¥ ¥04 WILSAS 31IT134vS v 3ILvs3d0 UNV G0T3A3C ‘N9YISIC 04

*AUEIN3 ON»
J9 8 d0ud

AA¥ENI ON#

g N gvis

0ox3

1S 3dAl
0t

M INOD 11V

*U3dS*OVWI
% J3OSN3S

...wzoz..Q
Hd ANW dX3

U
9861 Si74

dL3
T 3:1S HOA

*u
ANIUJIS wWON

*dX3°yand
Qv0AvVd

*fg0 °*SSIK

VS S30dN0S3y HLI¥VI SNONOUHINAS



*AYINI ONw
J ¥ 8vis

*AYINT ON«
3 n oLl

009
M HONNVYT

0
M 13403d d

SSIO*OVKI
£ YOSN3S

Q..MZOZ'.I
¥ INW 3dAlL

¥
6867 S174

JIIIi
T H3IA HOT

0002
91334 WON

T4/%1/90

»A3INI ON=
O d Jli

*AYINI ONx
J n 13373

14
M ¥3idvav

0
M SNdOAdd

S¥HISVT
2 ¥OSN3S

pog*e
SSIW NV3IW

]
h861 S174

...wzcz...
MOOGNIM H3T

0°00"h
90dV WON

AAYINI ONx
0 ¥ 10373

*#ASINT ONa
3 0 1S

68a
X3 NI M Ol

Gg

M 1S UN G9

3AVMOUIINW
T dJOSN3S
37 SAS

|
£86¥ S174

goos
NITONTI NIW

60°06
NITONI WON

#AdINI ON=
1S00 Ava |1

#ASINI ONw
3 Y 1S

vii3a
AIIM 3aal

0gs
M 0 vioi

g7
M 1INOJ AN3

00s°¢
WYIQ HOT

A
Si14 viod

ﬁ .
¢gel Si1d

g*so0t
NITTIONI XYW

000"
LIiv 3¥ID

Ge-vv

*A3INT ON=
1S00 Sd0 L

xAdINS ON=#
Jn Iwiol

¥V 0S|

dld JdAl

0s1
M 03 SSIKW

68

MV AW LS
00s5°9

H19N3T HOT

0
0667 S173

T
T66T SL1T4d

G6°00%
9I33d NIW

70+308099°¢
J0713A 8VHO

a2 A3 IN3 ON=x
9 ¥ 1viol

* AJIN3 ON#
3 N U3 SIW

SIXy=-¢
3V Jdaal

1A
M 3373

g°80¢
4Md Ay

€9
ARNIOA HIT

T
6867 Si13

1
0eol S17d

g*o0Hn
91d83d XU

S1v¥S ON

A AALINT

2#AdLINI ON=
J &6 03 S1IW

ONx
g N 38

INIZVEUAH
3dUdd 3dat

09
M Oil
43S 1
30V INIOd
*G
SA Gig NIW
0
gy6T S14
a
bibl Si13
0004
90dV NIW

VSVN
AJN3OV

*SSYW ONV ¢30NLILTV VIS “ALIAVED 40 NOILVIMYA =-#-

33vdIns

-Cw

NOILNEIYLSIO SSYW =-¢-

141380 TWAIN3INILINDOD -T-

B

sAYLING ONe
3 8 Js

*AdINI ON=
J i d0dg

Ginor™
ag0dd JdAt

s
*d0dd*u’y

#A4INd ON=#
9 d0OSNIS

*9
SA Gld XuMW
1
/867 S174

ugdt
Lv0 HIT NI

g°Gow
S50aV XUW
Sal dv3 N
WY d90dd

OGNV *NIvyis
S8IWne3disa

0l SV3dV ¥3S ONV ONVY SHLIYY3 3HL 40 SIN3W38NSV3IW NOISIO3dd 3AVH Ok

9-03N

x*AGLNa ONw
J d alad
»AdAN3 ON=2

J N gvis

0x3
iS dail

Uk
M LNOU Liv

*AdINI ON=a
7 ¥OSN3S

'.szoz...
Hd LINW dX3
D . .
96T Sild

JiM
T 3LIS HAT

eg
LN30J33 WON

*d4X3°*auna.
aVO AV S

*rd0 °SSIW

3iI771531VS SUISAHd HidV3



AN IN3 ONa
J ¥ 8vV1S

*AUIN3 ONa
3N 31t

0goT
M HINNVT

]
M 13d0¥d d

OIGVY *dk3l
£ Y¥OSN3S

Ql.uzoz...
d INW 3dAl

1
s86% Sind

QIIIL
T H3IA HOT

0°00L
91¥3d WON

T2/7%/90

*Ad1IN3 ON=
J ¥ 311

*AYINI ON=
3 n 19373

HEY
M ¥3idvav

0
M SNdOY¥d

0I0VY °NV3S
¢ ¥OSN3S

000°*S
SSIW NVY3W

0
4867 S114

...wZOZO..
MOGNIM H31

g*002
90dV WON

2 AHIN3 ONa
3 ¥ 133733

#*AYIN3 ON=
an 1S

00o0tv
X3 NI M Ol

a9
M 1S YN 09

d313W0IAavY
T ¥OSN3S
347 SAS

0
£867T S174

60°26
NITONI NIW

0°007
NITONI WON

*AdIN3 ON=»
1S03 AvVd 1

*#AdINT ON=x
3 9 1S

vinzd
HIIX 3dAl

026
M 0 viol

0c
M INOJ AN3

000°95
WVIQ HOT

g
S174 wiol

0
2861 S114

0°207
NITINI XVW

0°00L
1I17v G¥1I3

-%v

#AYINI ONx
1S002 Sd0 1

#AdIN3 ONws
N WiolL

gV 10S
d3 3FdAlL

She
M 03 SSIKW

11F4
MY A WIS

go*ov
HL19N3 H3Y

T
06T S174

T
1861 S114

0*0sS
91¥83d NIW

h0+43006L°2
J073A ¥VHI

2 AdLIN3 ON=z
J ¥ viot

A3 IN3 ONw#
3 N 03 SIk

SIXv=¢
V 3dAl

(&

(P
M 33713

G*00e
dMd AV

9671
JWNTIOA HOTT

0
68bl Si13

G
0867 S114

g*gas
91d¥3a XVh

SLvS ON

*AYAINI ON#
J ¥ U3 SIW

2A8iNI ON=x
J 0 Q4S
ANIZVAEUAH
3d0¥d 3dAd
0b
M Oil
I..wZOZOOQ
J0V LINIUd
*0
SA Gld NIMW

0
8¥6T S174

0
6461 SL14

80399
90dV NIW

VSVN
AUNISY

«ASINI ON=*
v d 38

*ABLIN3 ON=
g Nt aQug

GINLIT
d0¥d 3JdAk

C¢g
*40a5d° 0%V
*AYINT ONx
3 dOSN3S
.m.
SA 0d Xunr

0

86T 5474
tdol
vl RO NI

g°0ss
950dV XVUHKW
SE0 dv3 N
nV&90dd

o

*¥SS3/300 304 3iI17731vS WIIVUT0&03L3N
JUNOILVY3d0 40 S3ITH3IS NOILVHEINI9 HI® 3HL 40 NOILVSLISNOW3IO WILSAS

9~-03N

2 AELNI ONx
G & d0dd

*AYLNa ONa
g N evis

ox3
iS Jaal

61%
M INOD LkV

*A4GANI ONw
h 4OSN3IS

. .szoz.-..
Hd iNK dX3

U
980T SL171d

GkM
T 3418 HIUT

.—c
EN3JJ3 WON

*gXx3 " YN
QvoAva

*fu0 °*SSIW

SO¥IL



LZ- BYORY TR AN Q0 SORGHT AN

5o ]
3
T
fou]
i
Y
4
kS

AOT BVIA3TA2 JADIN0IOAOITEE ZLOMCHMIUYS A ITAFIN0 Ouk

N e

S : «ASINI ON+ #ANLINI ON+ #AuIN3 ON» #AEZINI ONwx 2A¥

N3 ON=»
bmoo AVd_ 1l 1503 w&o h 0 8 W10l U & U3 SIW U & 3S
RN I Y T ST - g O ¥Yanank MAGAN

vy

p R
ML LR < X
[ ol - ]

£ 9T CY O

>dhzw oz#
vl m;nww M.A .,wm
qhdwo
Iy 3dL

5

X Z
0

N cal)
[T
el DA
G G b
e L
-
N
78}
[«%
>
-

.w%f GuP a5 [She: ? PoAwTZ W
R [ f [SE- TN L I
(1R 0b =L 01T C

.M 9313 M ULl M LINQOU. L1V

LS Tia 82%¢ 27.4% QEPE RPYE

¢
6o 0°002  “ee3noNcc’ G ABLNE
M LS. VN O - dMd AV 30UV INICGG 7 HOSN3S
I TnmOe 38 dMY Y OHT D 2V LR baw oYM SETY

5
>

it
o]

G ....n...n o Mm - . 6
deD IOU ) hGZMJ}ILu 3WNT0A w% SA GTd NIW w> CJQ XUM

SOERUTS o AT OV woad W Tz S YA THIOY E

NODIGIA v
£ ¥0SN3S - 2

N

;;r

YRS

e owZ .OZ cee ,an 7N.ﬂ mwmﬁ 1 fL.H0T 1 03 A T i

- WZWuumw+ SAS Si114d 4<h0h mmmh S174 6867 WHJm 68961 S171d ﬁcmﬂ,wau oﬁoﬁ.vkqu

vl e R Wy Zoi oG ot i a8
;nm.. - ¢ .JTH, _a‘r,xM _.zn.\

667
LVO H31 NI
O HIT N
Geedl
ocaq xnz

I SIS e
- momﬁampuu

HorTIL
«zIw> H3J xopq

,1‘.{

mcmﬂ_m»uu
QTS
7 NITONI NI

f
U IR v

*
9
i
3 R RS 3y
pro0s 0002 T e
_ ON NITONI WON

0 +.%ojo 672
9913A, HYHD

FYSTUT GUY

*S3TI408d ¥OdVA &3LvM OGNV S3dNLlvdddWdl TWOILddA
€30NVIVE LV3H SSLIHO9I3H 401 ONOTJ “LHOIN OGNV Avd “SCN0TU WEOT9 FA¥5Su0 *re0 °*SSIK

h

TL/TT/90 -
S 4540 3N 3117134vS WOIS0IVA0ILIW SOL



«AYINI ONx
0 ¥ gVvis

*AYLIN3 ON=
3 n 31l

sf0T
M HONNVT

0
M 13d40¥dd d

*NOW®YIANZ
£ ¥OSN3S

OOQWZOZQQ.
d LINW 3dAl

]
6867 S1714d

gIIIl
T H3IA HON

ho+3£2E6°T
91¥3d KON

TL/3%/S0

*AYLINTI ONa
J 3§ 011

*#AYINI ON»
3 n 130373

at
M ¥31idvav

0
M SINdOdd

YNNY3IS oI
¢ ¥OSN3S

goo°*e
SSIW NV3W

]
hg6T S114

...mzoz.'.
MOGNIM HOT

h0+3£286°T
90dV WON

*AUINT ONa
9 ¥ 10373

»AdINT ON«
3 n 1S

00CT
X3 NI M Ol

02
M 1S YN Q9

INNVIS*SIA
T dOSN3S
47 SAS

T
£861 S113

*0
NITONI NIW

*0
NITONI HON

™¥0d

*AdIN3 ONw
1S0J Avd 1

»AYINT ONa
9 ¥ 1S

ANVINID
AIIN 3dAl

016
M 0 vic!

0¢g
M LINOD AN3

6og*s
WVIG HIY

é
S174 viold

1
2861 S114

‘0
NITONI XVHK

H0+3£286° 7T
1I17v 0§10

82-vV

*AdiIN3 ON=x
1S0J Sd0 1

*AJLNI ONwo
9N vilol

dv 10S
dl 3dAl

0se
M B3 SSIHW

03t
M ¥ A WIS

000°¢
H19N31 HON

i
066T SLiT4

0
1867 S1i74d

h0+3£2¢6°T
91¥3d NIKW

#0+30026°¢
003N ¥VHI

*AYLNT ONw
J d IVioL

* A3 INI ON=
3 0 03 SIH

SIXV=&
0 v 3dAl

6se
M 3373

gc00¢g
3dMd AV¥

451
JWNTOA HIT

0
6867 Sild

]
0867 S1i1d

ho+3£2¢€6° T
9I¥3d XVM

SiVS ON

*ASINT ON=
O ¥ U3 SIW

*AdiNI ON=
3 n 3JS

3NIZVAC0AH
3d0dd 3dAl

got
M U1l

a3s 01
30V LINIOd

*G
SA 07d NIW

0
886TF S174d

0
6467 S17d

h0+3£26°7
90dV NIKW

VSUN
AJN39V

xAdINT ONa
d 8 3S

+AdINIS ON=a
J i d0dd

cINOIN
d0dd 3chiik

)
*d4084°3° ¥

*dvud AVdd
9 .4OSN3S

‘e
SA 01d XVH

]
l¥6F S1714

c%61l
iv0 HUT NI

hi+3£2€6°7T
90d¥ XVMK

Sd0 &V3 N
WV &89 0ad

*vSS§3/7000

ALII31IVYS TvIIY0T0803L3W SNONOYHINAS v 3Lv¥3d0 ANV dO3A3UE

8-03N

3

*ABLNI ONa
J & dodd

*AdINI ONa
3 N "vils

0x3
LS daAlk

ot
M LINOJ LkV

TI0G ViV
% d0SNJ3S

CeeINONT""
Hd LNW dX3

0
9¢67 S17d

d43
T 341S HIT

..Q

LIN3303 WON
*dX3* adnNd
Gv0lavd

*£H0 °SSIKW

4vS WIIS0T0U03L3W SNONOAHINAS



*AYIN3 ON=
J ¥ 8VviSs

*AdINT ONw#
I n ail

00T
M HONNYT

0
M 13d0dd d

IAVMONTIN
£ YOSN3S

...uzoz..l
d INW 3dAl

4
9867 S174

8IIIL
T H3IA HOT

h6+3£cc0°T
9I¥3d WON

14/11/90

*AYIN3 ONa=
J ¥ J1it

*Ad1N3 ONx
J N 10373

of
M ¥3Ldvav

]
M SINd0¥d

41
¢ JOSN3S

g00°¢
SSIKW NV3NW

0
%667 S114

*AYLIN3 ONx«
MOONIM HO

h0+3£2£6°7T
90dV HON

=AY IN3 ON=»
J ¥ 13373

2 AYIN3 ONx
3 N LS

0007
X3 NI M CL

a9
M 1S UN 09

VE3IWYTD AL
T ¥OSNIS
37 SAS

c.
£867 SLT4

‘0
NITONI NIW

*g
NITONI WON

S33d4N0S3yd SHIYVI 3IHL 40 LNIWIANSV 3k GNV

*AdIN3 ON=x
1S0Q Avd 1

#AYIN3 ON=«
J ¥ 1S

dNVLINID
AJIN 3dAl

026
M 0 vi0l

0¢e
M INOO AN3

000°9
WVIO HOT

8
S1714 101

0

2ge6l Si4
*0

NITONI XVUW

h0+3¢ce6° 7
1I179v JdI0

62-¥%V

#AdINT ONw
1S00 Sd40 1

2 AYLINI ON=x
J N Wwiol

dv 10S
d3 3dAl

st
M 03 SSIW
G6al
MV AHWLS

600°S
HL9N3T HOT

0

0e6T SiT4

0
Te6T S173

h0+3¢g€6° 1
9I%3d NIW

©0+430026°¢
J3073A JVHI

T1-03N

#AJINT ONx
J ¥ VL0l

% Ad AN ON=»
3N 03 SIW

SIXxv-¢
3 VvV 3JdAl

goe
M 0373

g°090n
dhd AV

041
IWAT0A H3IT

G
6gbt S113

G
Cvol S174

hi+3g2c6°T
91 &30 XUW

S1vYS ON

9NISN3S

*A81IN3 ON=«
5 o 03 SIn
*ASINT ON=

o n us

INIZVEUAH
3d0¥d HdAl
46

M OLl

J3is ot
JuV INIGa

MY
SA €74 NIW

%
8667 S17d

0
o261 Si14d

ho+3L2e6°t
950dV NIW

YSUN NON
AJNIVY

*ASLNI ONa

J & 35

#AdIN2 ON=
Jv I d0d&d
GINDIN
d0¥d ddak

08
*dlyd A"y

#AdIN3 ONa
S aOSN3S
‘g

SA Ud XuuW

g .
bl S13

ol

ivd HOT NI
70+3£<80° T
504V XVW

*Us*ivadidl
WVd9G0sd

*3UIHASOWLY H3IMOT UNW

S30aN0536 H1YV3

Z10W3e TWNUILVe3dO

#AEALN3 ONx
J ¥ d0¥d

#ASLINI ONa
g N wyis

0x3
1S ZaAld
ueT

M ENOJ 1iiv

dvavay
% aUSNGS

'..wzoz.'.
Hd INKW dX3

0 .
Sg6T SL1d

di3
T 34IS HID

*0
IN3JU3 WON

*dX3* dailQ
GVOTAYd

*fg0 °*SSIK

STONOYHINAS



#AYIN3 ON=»
J ¥ 8VYiS

*AY1IN3 ON=
3 n J11

as07
M HONNVT

0
M 13d40¥d d

NOW®BIANI
£ YOSN3S

...uzoz...
d LNW 3dAl

1
6861 S113

8IIIL
T H3IA HOT

ho+382E6°T
913834 WON

¥2/1%/90

#AdIN3 ONw
J ¥ 314

*AYINI ON=
20 n 12373

sf
M ¥31ldvOv

]
M STNd0dd

YINNVOS d1
¢ YOSN3S

goc*e
SSIW NV3W

T
4861 Si7d

*AYLINT ONa
MOONIM H3T

ho+3£286°7T
90dV HWON

#A8INI ON»
0 d 13373

*AdINT ONa
3N 1S

coot
X3 NI M Ol

0s
M 1S W¥N 09

UNNVIS*SIA
T 40SN3S

27
47 SAS

T
£8617 S174

‘0

 NITONI NIKW

*0
NITONI WON

SNONOYHONAS WO A4S

»AJIN3 ON=
1500 Avd |

#Ad1IN3 ON«
J ¥ 1S

ANVIN3J
HOIA 3IdAL

016
M 0 Wiol

0¢
M LNOJ AN3

600°s
WVIO H3T

A
S134 viol

T
¢861 S114

‘0
NITONI XYW

ho+3£2€6°7T
1I1v JdId

0e-vV

2+ AJLINI ONa
1S03 Sd0 1}

#AdLINT ON=
00 viot

d4v10S
d3 FdAl

gac
M D3 SSIKW

097
MY AW IS

000°%
H19N3 HOT

1
0667 S174

1

T86T S174

H0+32286°T
9Id3d NIKW

©0+300/6°¢
J013A JVHD

51-03N

2 AYINI ON=«
0 ¥ WIloL

A#AJINI ON»
3 N 03 SIW

SIXv-¢
J vV SdAl

(1XF
Mo 9373

0°00¢g
dMg AV

487
3WNI0A H3T

¥
o8bl S171d

1
gg6l Si7d

h0+3£286° T
9Id3d XV

S1vS ON

aAGINS ON=

0 o U3 SiK

s AdlNTd ON=»

an 2s

INIZV&0AR

2d0dd 3dAl
001

M Uit

J3S 07

20V LINIOd

*0

SA Gd NIW

1
86T Si7d

1
6261 S174

#0+35286°T
90aV¥ NIW

YSUYN NON
AJIN39V

*AdLiNI ONa

S o 0S

)
*d0&d* I v

*avd AVI3Y
S dO0SN3S

*0
SA Gd XUn

4
gl S17a3

olbl
1v0 HUT N1

h0+3E2gu’1
40dv XVYKW
*US*1ivaidu
Wy a90da

*vSsS3 404 IUNLILTV
9NILvd3d0 3L1ITTI3LVS TV3I907040345W TUNOILvaidO

WOIY0I06031L 3K

*A¥LINI CON=x
O o d0dd

*A8LNT ON»
g N oavis

0x3
1S adkl

Gni
M INOU 1LV

100 vivd
v GOSN3S

OODWZCZIOO
Ha LNW dX3

7
96bT Sid

vld
T 31IS HUT

‘0
IN3u33 WON

‘aX3*Eand
uv01AvGd

*fu0 °*SSINM

SNONOYHIUNAS



»AYINT ONx
3 ¥ 8V1S

*«AYIN3 ONa
3 N Jilt

06452
M HONNVT

0
M 73d0dd d

JAYMONIIN
£ YOSN3S

'..MZOZ.O.
¥ LINW 3dAlL

ki
6867 S11d

J61
T H3A HOT

0°00s
913d3d WON

T4/T1/90

+AYIN3 ON&
9 ¥ oLl

#AHINI ONx
J n 13313

06

M ¥31dV0V
Q ‘

M SINd0dd

0I0vy oI
2 YOSN3S

ap0°e
SSIW NV3NW

0
%861 Si7d

*AUIN3 ON«+
MOGNIM H31

o*0os
90d4Y WON

#AAINI ON#
.o ¥ 10373

#AdIN3 ON=x
3 n is

60s¢

X3 NI M Ol

6o0e
M 1S VYN 09

OIQVY°*9VKI
T Y0SN3S

/
¢t /
47 SAS

i}
£867T S174

0026
NITINI NIW

0°007
NITONI WON

*#AGIN3 ON«
1S03 AVd 1

*AYINT ONw
3y LS

4%9¢£/v1130
ATIN 3dAl

Onge
M O vi0ol

0s |

M LINOJ AN3

000°*s
WYIG HJD

X

S174 vlol

0

¢86T S1i1d
0°¢07

NITONI XUW

0°009
LI1v S¥ID

1e=-vV

* AGLNT ONw
LS00 Sd0 1

#AdIN3 ON=»
3N Ivicl

¥v I0S
d3 3dAl

0gs
M D3 SSIW

0.¢%
M VY AN IS

Gp*et
H19N3T HIT

0
Cebt SL74

h
1861 Si74d

G*0s%
9Id83d NIW

#043046693°¢
J073A dVHI

'

/
/

»ASINT ON# #AYINI ON» «ABLNG ONx
5 W VIOl O e U3 SIW G o8 uS
SAYINT ON# 2A¥INT ON®  wAIN3 ONw#
3 N O3 SIW 30 28 3 0 g0sd
SIXV-£  3NIZVEUAH Ginuld
3 ¥V 3ddAl  3c¢ldo adAl dUdd 3dal
009 067 6y
M 0373 M oULL  *d0Ed*l'v
0°009 530 %0°  u3INNVIS ¥I
dMd AV U9V INICG 5 WOSN3S
bes ‘G 9
IWNIOA H2ZT SA Qld NIW SA Uld XUK
9 0 g
6661 S174 8667 Si1d L6V Sis
0 4 60T
0867 Sit4  626F S114 LvQ HJY NI
0°0SG 0°0GH L*065
9Ie3d XUW 904V NIW G506V XYW
0 USYN NON  *3S*1vadde
S1VS ON AONIOY WY 390dd
*HLI¥Y3 0L VIVO INILLIWSNVGLE

GNY ¥OSN3S NOILNT0S3¥ HOIH HLIIM ASAINS TWOI907060313W Weldudd
OL ONV S323N0S3¥ HLI¥V3I AIAYNS ATIUNNILNOY 0L FLINSLVS TvNOLivVe3d0

97=-03N

xASAIN3 ONn
S m d0dd

#AciN3 ON=

o N wvisS

0X3

1S 3daAl
Ghe

M AINOJ 11V

UNNVIS UV Y

¢ JOSN3S

. '.wZOZO..

hHd ANW dX3

g

g6l Siid

GiM

¥ 31Is HIG

‘0

1N323U3 WON

*aX3*udN

Uv0lAvVd

*fal °SSIkW

$30dN0S3d hiyv3d dv10d



*A4INI ON=»
9 ¥ gvils

#AdIN3 ONx
3 n 011l

0ese
M HONNYT

6
M 13d0dd d

A3INNV IS ¥I
£ YOSN3S

..'uzoz...
¥ INW 3dAlL

]
6861 S114

J61
T H3IA HOD

0°00%
3Id3d WON

Ti/T1/90

*AAINI ON=«
0 ¥ 311

*AYINI ONg
J n 13373

06
M ¥3idvay

Q \
M SINdO¥d

*0I0VvY oI
¢ YOSN3S

coo2
SSIW NVY3HW

]
%667 S114

.I.uzoze..
MOOGNIM HOT

0°00s
90dV WON

*ASINT ONx
0 ¥ 19373

A4 INT ONx»
J N 1S

0052
X3 NI M 01

002
M LS ¥N 09

JAUMOYIIW
T 4O0SN3S
47 SAS

0
£667 SL14

60°L6
NITONI NIW

0°001
NITONI WON

2#AYINI ON=
15800 Avd 1

#AJINT ONa
J d 1S

h9¢/v1i130
AJIN 3dAl

0nee
M G Tvi0l

e
M INOJ AN3

0g*21
WYIO HON

9
Si74 wioL

0
2867 Si74

gegot
NITONI XxvH

0°00s
1lIlv J¥ID

(A% A"

# AdINT ON=#
1S03 Sd0 &

2 AUINI ON»
an viol

4V 0S8
d3l 3IdAl

gasg
M 03 SSIW

04¢
M VY A MKW LS

00°57
HLI9N3T HOT

0
06T S1I4

0
1867 S174

0*0gh
SIY¥3d NIW

»0+304969°¢
3073N JdYRT

«AdIN3 ON=»
J ¥ viol

* AJIN3 ON«#
Jd n b3l SIKW

SIXv=¢

J vV dJdAl
009

M 0373

G*009
dMd AV

9097
FWNTI0A HUT

¢

©867 S174
¢

0867 Si1d

0°*0¢as
9Id43d XYW

]
S1vS ON

#A¥INI ON=z
O ¥ D3 SIK
«A8INI ON=z

J i3S

INIZYEGAH
3d0dd 3daAl

0sT
M Oil
930 he®
J0v INIUG

°0
SA Gls NIKW

6
8661 Si103
0

€lol S174

0*0sHh
90a¥% NIW
VSEY¥N
AJNIYY

*S3NUINHOSL

#AYLNY ON»
G oa uS

#AYLNI ON=
J i d0¥d

UinoI™
d0dd 3dal

091
*d0ad* oy

Jviavy
9 a0SN3S

*C
SA 0la XUk

4
4861 Si4

Sg6l
1v3 HIT NI

g*0ss
Y0aVv XUW

SHU ¥yv3 N
WV d90dd

ONISNIS

J10W3Y¥ G3ONVAGY A8 SNIAZANNS S3TAN0S3Y HIYV3 ANV WOIY0T0w04Ll3w
W0 J¥3d 0L WILSAS AYOLVAYISHO 3JVdS V 3LUA340 GNY dOIIAIG *NYIS30 Ul

41-03N

*AdAINI ON»
U o d0dd

wAdLMI ON#
J N 8vis

0xX3
1S 3dAd

Une
M INOO 11V

SNNVIS *SIA
7 @0SN4S

L 4 ..w—"oz...
Hd LNk dX3

é
9861 S1i14

dLM
T 3iIS HGY

*0
ANFVI3 WON

*dX3*¥dnd
avoAvd

‘Fe0 °*SSIW

Sd3 dy10d



*AdINI ONw
J ¥ 8viS

*AYLINI ON«
3N o1t

0ges
M HINNYT

¢
M 13d0dd d

UNN3LINV
£ ¥OSN3S

INH
d INW 3dAl

0
S867 Si73

4IIIL
T H3IA HOO

h0+3£2£6°7
9I¥3d WON

TL/TT/790

*AYINI ON»
J ¥ 01t

2#AY1IN3 ON=x
3 n 13313

Bge
M ¥3idvayv

0
M SINd0yd

JOSN3IS dJHA
¢ ¥OSN3S

000°s
SSIW NV3HW

T
%8671 S1i14

*AYINI ONa»
MOONIM HOT

h0+3¢£286°7
90dV WON

*AdINT ON#
0 ¥ 13373

«AYIN3 ONw
N 1s

0s6 L
X3 NI M 0Ol

6oo1
M LS UN 09

JOSN3S dH
T JOSN3S
47 SAS

T
£867 Si4

000°*T~
NITONI NIMW

‘0
NITONI WON

2#ASIN3 ONx
1S00 Avd 1

*#AYINI ON#
J 9 tS

dNVYLIN3D
AOIX 3dAL

0ase
M 0 Tvli01

0gg
M INOJ AN3

060°aT
WVIO H31

A
S174 Wi0l

0

2867 Si1id.

goe*t
NITONI XyM

h0+322¢€6°7T
1117V 2J¥13

£e-yv

*AdINI ON=z
1S03 S¢0 |

*#AdINI ONx
9N v10L

JNN ¥v0S
d3 3dAiL

09Tt
M 03 SSIW

00cT
MY AW LS

60°*1e

H1IN3 H3T

]
CeeT S1i4

T
1867 Si1d

h0+3£2¢0°7
9I3¥3d NIW

h0+300L6°¢
J073A ¥VHI

#AYINI ON=
J ¥ Wiol

*AdINI ONw«
3 N 03 SIW

\
SIXy-¢&
3 ¥V 3dAlL

006¢e
t 0313

6ooe
dMd AV

TTLE
3WNTOA HOT

T
eg6T SLi74

0
0867 S114

hG+322506°7T
9183d XUQ

S1vS ON

ON=
SINW

*AYLINT
J ¥ U3

#AJLIN3
3N S

T—3NIZVEGAH

34084 3dAid

G0%
M 311

930 sU°0
J3V INIOd

0o°ugt
SA 07d NIW

1
8667 S174

T
66T SL174

©0+3£286°T
S0dV NIW

VSYN
AINISY

ON»

#AdLNI ONz
J g IS

*#AdANT ON«
3 N d0ad

GINOI
dudd HdAl

60w
*d0do*a"V¥

#AGLEN3 ON=&
S GUSNaS

00 gg

SA Gld Xvid

]
86T S1714

blot
iV0 H3T NI

04382861
90aV XVw

AVN WOQ N
WYy d90dd

(*OL3“SNOILVAE3SEO HIA¥V3*A900E0343W) A0 TONHIT &
NOILVIITddV TVA3IN3Y CUNNIUINV SLITIILVS WY3E=IL7NK NIVY HOIH ¢33IM0d
NOILVIINNWWOO LI&d0 AYUNCILVLIS-03I9 04 HIHVI

T-NON

#AdLNI ON=
J o d0dd
#ASLNI ONa
< N 6viS
OUN3.
LS 3dAik
tgs
M ANCD 11V

*ASLN3 ONx
f &0SN3S

a3d/48N43d
Hd LINW dX3

T
9461 Si74d

ak3

T 3L1IS HAT
*0

iN3303 WON
*oXx3*dHaENy
OvOAvd

‘FE0 *SSIk

*LUS A90T0ONHIZL NOILVIIlddY



«AUINI ON=
2 ¥ 8vis

«AY1IN3 ONx
2N Jil

029
M HONNYT

0
M 13d0dd d

b ER
£ ¥OSN3S

*A¥IN3 ONa
¥ INW 3dAl

¥
6867 S174d

0IIIl
T H3A HJIO

g°00g
91¥3d WON

12/11/90

*AYLN3 ON=x
J 3 211

#AYINT ON=x
2 N 13373

0¢e
M ¥3idvav

0
M SINdOdd

g1
2 ¥OSN3S

go0°?¥
SSIKW NVY3IW

T
86T S17d

*AdLIN3 ON=x
MOONIM HON

gooe
90dV¥Y WON

2 AYINI ON=
3 ¥ 10313

#AYINI ON=
3 n1s

609
X3 NI M Ol

seé
M LS ¥N 09

va3WVO Al
T 40SN3S
471 SAS

T
£861 Si74d

*0
NITONI NIW

00°06
NITONI WON

aAHLINI ON*
1S03 AvVd 1

#AdINI ONx»
J 9 1S

V17130
AIIN 3dAl

84S
M 0 Twiol

ot
M LNOJ AN3

605°*9
WVIO H3

A
Si174 viol

T
2861 S11d

g0°06
NITONI XUHW

...mzoz..'
LILv O¥IQ

Ye-vv

*A4IN3 ON=
1802 Sd0 1

*AYLIN3 ON«
3N viol

¥V 0SS
d3 3dAl

gat
M D3 SSIW

a1l
MY A KW LS

6ol
H19N3T HOT

T
0667 S174

T
1861 S14

0°082
91¥3d NIKW

70+300%6°¢
3073A 8VHI

¥Z2-NON

2 AYLINI ONw
0¥ viol

» A8 IN3 ON=x
9N 03 SIW

SIxv=¢&
3 vV 3ddAl

st
M 2373

g°00s
dAMa AV

86¢&
AWNTI0OA HIT

T
b86F S114

I
0ge6tT S1i14

0°0Tx
91¥3d XVW

S1vS ON

*SW3ILSASENS HOSN3IS OGNV 14vd030vdS NI Si
ONV HJ¥Y3S3¥ 40 NOILVOIlddV W AN IBILX3
0 ONV ¥ 71IVWS 40 S3II¥3IS Vv 3Iivd3dO GNY ‘HINNY T “cCI3A3U

* A INZD
0 » C3

ON=
SIk

xASING ONw

J 0 CS

ANILvEdARH

3d08c IdAad
g9

M Uil

23S 01

20Y LINIOd

*#A¥INT ON«
SA 07d NIW

1
g6l Sild

1
6267 S171d

gooe
904V NIKW
VSVUN
AJN3SY

N3Wa(I3A30
ELFRRIVE

xASINZ ON=
v g 35
2 AgIN3 ONx
3 N dlud
CINCI
d0da 3dAl
g9
*4083°3°V

9=0ONVN
& cOS5N3S

+AGLNI ON=
SA Gld XUKW
1

2367 $174

bibl
Lvg HOT Wl

tgog
J0dV XUK

AYN WOJ N
Wy dulud

AY0TONKSS L
S3LINI3iVS
¢N9IS30 0Ot

ASOTONHOGL

#AULNG ON=#
5 d dudd

*AGLN3 ON=x
2 N 8vis

OUN3
1S a5dki

bo

M ANOD LIV
1709 *9RI
4 &USN3S

ooowzoz.vo.
Hd LNKW oX3

1
9geT S113

WiM

T 31L1IS HI
*0
IN33533 WON

*aX3*asnd
GvClhvd

*rg0 °*SSIW

*J017dde TIVRS



v sA¥INI ONs
3001l 90 19373

o | I A
X T -MNILEdvay

“«AYIN3 ONa-  %A¥IN3I ONs

M 13d0¥d d M SINdO¥d

wISYE I

£ ¥OSNIS- = 2 HOSN3S
“edeINONCC* 000°T

¥ LNW 3dAL  SSIW NV3IW

S86T SL74 86T S114

BITIL  «A¥IN3 ONs

T H3A HO  MOGNIM HOT
#0+3€286°T  H0+3£286° 1

91¥3d KON - 90dV HON

TL/RII90

«AYINT ONx
0 ¥ 13313

" wA¥INI ON=

I N 1S

gog.

X3 NI M OL

se

M LS VYN G9
VAIWVD AL
T ¥OSN3S
347 SAS

¥
£867 Si14

*0
NITINI NIW

*0
NITONI WON

*AALIN3 ONa
1S00 Avd 1

*#A¥INI ONx.
9 ¥°1S

YN39V
AOIN 3IdAl

VA 2]
M 0 Ti0l

0T
M INOJ AN3

005°9
WVIQ HO1

PA
S134 wiol

1
2861 S1i4d

*0
NITONI qu

!
:c+wmmmo.}
LIV O¥Ig

f

Se-vv

#AdINF ON»
1S03 Sd0 1

*AYLINI ONx

3 N vios

dv 30S
d3 3dAl

1]
M 03 SSIK

a1t
M Y AW LS

gacet
I»uzmqfxoq

,

0667 Si7d

¥
1]
7867 S174

%0+3£286°7
OI¥3d NIW

%0+3060.6°¢
303N ¥UHI

«AYIN3 ON=
J 9 viol

»A3INI ON=2
3 N D3 SIKW

SIXv=-¢&
J Vv ddAl

0sat
M 3373

0°00s
dMd AV

86¢&
3RNTI0OA HIT

T

6861 Sk4d
I

0861 S114

%0+3£256°1
9I&3a XUW

S1VS ON

2AoIN3 ON=
J d U3 SIKW

wAdINI ON»
g 0 39S

3NIZVIGAH
3d0¥d 3dAl

s -
M Oil

33s 07
30V tNIUa

*AULNI ONx
SA (17d NIW

\
T \
9967 SL13

\
Y

¥ \

66T S1i%3

04382861
90dv NIW

VSVN
AIN3SVY

*»A3IN3 ON=
J a8 0S

2AGINI ON=
OGN dodd

QINOIY
d0¥d 3dAl

usg
-*d0yd I ¥

J=ONVN
G ¥O0SN3S

*AdEN3 ON=
SA Uld XUW

1
\ 4867 Si71d

N
blet

iv3 HOT NI

.

w0+38256° %
908V XVM

AUN/ZWOO: N
WV a90ud

*SWILSASENS YOSN3S. ONY 14vd330VdS NI SINIWIOTI3AZG ASUTUNHI3L
ONY HOWV3S3¥ 40 NOILVOINddV TWAINIWIHI4XI 3HL &0d S3LINTILVS

G ONV ¥ TYIUWS 40 S3I¥3S V 31VdE3d0 ONVCHONNV ¢ |0 T3A3UCN9ISIG 0L

g2=NIN

A90T0ONHU3L
P

*ASLNS ON=x
J & d0dd

*AdAN3 ON=
3 N gvis

OON3
1S 3dikk

Go

z,hon liv

3703 9HI
% ¥OSN3S

.‘.wzoz.'.
Hd LINW dX3

T
9567 S174
g3
T 34IS HIY
*0
IN3JI3T WON

*dX3*AANI
0V0lAVd

‘g0 °*SSIW

*30I7adV TIKHS



*AUIN3 ONx
J ¥ 8vis

*AYINI ONx
3 nJil

0se
M HONNVT

0
M 13d0dd d

130*1S*q1s
€ YOSN3S

...wzoz...
d INW 3dAl

]
6867 S174d

8IIIL
T H3A HOT

h0+3£286°7
9Id3d WON

T2/71T%/790

AU INI ONa
J ¥ 0Ll

*AYINI ONx
3 n 13313

0¢
M ¥31ldv0OV

o
M SINdOdd

dHA
¢ ¥OSN3S

ogo°¢
SSIW NV3W

¥
heel S1T4d

#AYINI ONa
MOONIM HOT

ho+3£2€6°T
90dV WON

#AdIN3 ON=
J ¥ 13313

*#AdINI ONa
3 n1s

0es
X3 NI M 04

0sq
M LS VN G9

JH
T 40SN3S
47 SAS

0
£86T S1T4

%0+3£2¢6°1T
NITONI NIW

*0
NITONI WON

#Ad1INT ONa2
1S00 Avd L

*AdINT ON=
¥ 1S

AUNVINID
AIIN 3dAL

13=P)
M C Wi01

02
M LINOJ AN3

00s°9
WVICG H3T

e
Si714 Tviol

0
¢ge¥ S174

h0+3¢¢86°7
NITONI XVi

h0+3£286° 1
1117w JdI0

9¢-pVv

s AYLIN3 ON»
1S00 Sd0 1

«#AYIN3 ON=»
3 n Wwiol

g¥ I0S

d3 3dal
g8s¢e

M D3 SSIW

et
MV A KW LS

6021
H19N3T H31

0
0667 S114

0
1861 Si4

ho+3¢€2¢6°T
91¥83d NIKW

%0+30046°¢
JOT3A HVHI

a2 AdINI ON=
J ¥ vi0l

* AdLINT ON#
3 N B3 SIW

SIXv=-%
J vV 3dit

éoce
M 3313

0°02h -
dMd AV

g6g
FWNTI0OA HIT

0
6661 SL114

0
66T Si14

h0+3£2¢6°T
9Id3d XUW

S1VS ON

*AALIN3 ONx
J 8 03 SIW

«AAIN3 ON=
3 0 38

NIZVEUAH
3d0¥dd 3dAl

6s
M 311

338 07
30v LINIOd

*AdLIN3 ONa2
SA 01d NIK

0
66T SL4d

1
661 S174

#0+3£2£6°1
90dV NIW
VSVN
AJN3SY

" #AdLIN3 ONa
J & 38

#AULN3 ON=
S N d0d4

GINDI
dbeda 3dAl
04
*d0dd*0°v
wAdING ON=
9 80SN3S
*AdIN3 ON=
SA 0Gld XuHW

]
{86F S173

62bT
AVG H3T NIX

H0+3£2€6°T
90dV XUKW

AUNZWGI N
WV 390dd

ONVISISSY ONIONNI ONY TVOINHO3L 9INIONOJS3IHH¥0J 3IGIAO¥d I1IIM OHM SNOILUN
43H10 HLIIM JIHSY3INLIYVYD NI NMOT4 38 OL S3ILITIFLIVS NOILVIINNWWOD

VE-NON

SNOILVIINdav

#ABINI ONa
Jd 8 dlug

*ASINI ON=
O N 8vis

OON3
1S 3dad

got
M INOT 1.4V

2 ASIN3 ON=
# dUSNIS

*esINGN®*®
Hd LNW dX3

]
9861 Si74

8k3
T 3L1IS H3W

‘0
IN3J33 WON

*dX3 " adnld
GvOlAvd

‘rd80 °*SSIW

3IAILVE3dO0T



*AYINI ON#
J ¥ 8VIS

*AYLINI ON»
3N 31t

8s8
M HONNYT

]
M 3d0dd d

130°1s8°Q7s
¢ JOSN3S

'..uzoz...
3 INW 3dAl

0
6867 S114

¢l
T H3IA H3IT

0°00¢
913¥3d WON

Y2/T1/90

*AYINT ON=x
0 ¥y J1l

AN INT ON=»
3 n 13373

8¢
M ¥31dV0OV

]
M SINd0id

dHA
¢ YOSNIS

6602
SSIW NV3W

] .
he61 S14

#AUIN3 ON«
MOGNIM HJIT

poce
90d¥ WON

*AYINI ON=
0 ¥ 13373

#AYINI ONa=
3 N 1S

6cs
X3 NI M Ol

0s
M LS VYN G9

3H
T 40SN3S
371 SAS

8
£86T S114

00°06
NITONI NIW

go°co
NITIONI WON

* A3 IN3 ONa»
1S00 Av¥d 1

#«AdIN3 ONa
9 9 1S

Y1130
AOIN 3dAL

0s¢s
M @ ioL

0e
M LNOD AN3

60s°*9
WVYIQ H3T

P4
S174 vicl

3
2867 Si4d

. G0°*06
NITONI XUHK

QOszoz...
LILW 9IS

Le-vV

*AdINT ON=x
1S03 S§d0 L

*AJIN3 ONx
g0 wiol

¥V 0§
d3 3dAl

6sé
M 03 SSIk

6et
MY A W LS

00t
HLI9N3T H3D

0
fgeel SAd

G
166% S113

g*‘aos
9Id3d NIK

H0+300%6°¢
J0T3A ¥VHO

*AdINF ON=x
O d viol

= AJLINT ON=2
3N 03 SIW

SIXv=-£&
J v 3dal

G0¢
M 3333

Geoen
dMd AV

86¢
IKATION HIT

7
6861 S113

g
66t Sitd

g*oo¢g
9Id33d XUW

SivVS ON

x AN AN
J 8 U3

ON=#
SIW

#AGINIT ONa

g nus
INIZVeUAH
3d0dd 3dAk

R
M ULl

J3s 071
3Jv iNIOd

#AULINT ONa=2
SA 07d N1W

0
g7 S1713

0
64617 Sid

gocL
90d¥¢ NIW

*AdEINT ON=
J 8 JS

*A3iN3 ON=»
J N d0ad

Ginol
d0¥dd ddAi

0l
*d0&g*I° V¥

*ASEINT ON=»
“ 5 @O0OSN3S

#A83ANT ONe
SA Ula XM

0
4861 S113

PYTA
LVG H3Y NI

TRIRIY
S0aV XVMKW

AUNZWOT N
WV A8 Udd

*3UNVLISISSY

9NIGNNS CONV Y3 INHO3L 9ONIGNUGS3I¥A00 3CGINCEd T17IM OmM SNOILUN

¥IHLIO0 HIIM JIHSYINLIAVL NI NMOd 36 0L S34I7N131VS NOILVIINNWWOL

BE-NON

SNOILVJIidav

*ASANT ONa
3 d4 d0dd

#AGLNI ON=
0. gvis

OGN3
LS 3dAl

0071
M INOJ Liv

*ASLINF ONa
- 4 ¥OSN3S

'.szoz...
Hd LNW dX3

8
ysoblv SiT4
&k 3
P 3LIS KUE
09%e*
EN3UJ3 WON

*dX3*Hana
GVvOlavd

*fy0 °SSIH

JAILVvaE3dd00Y



*AYIN3 ONx
J ¥ 8vis

~AYINI ON»
2 n 311

ggee
M HONNVYT

0
M 713d0dd d

ININIVAL
£ YOSN3S

d/7 INK
d INKW 3dAl

0
4867 Si1d

JIIIL
T H3A HOT

h0+3£2£6°7
9Id3d WON

12/17/90

*AHYINI ON=
3 3 Jl1

*ASINT ON»
2 0N 10373

08
M ¥31dVOV

0
M SINdOdd

GNVKWOD
2 YOSN3S

ggo*g
SSIKW NV3W

1
7861 Si73

*AY1IN3 ON=x
MOOGNIM HOT

ho+3g2e6°T

90dV¥ WON

*»AdINI ONs=
0 ¥ 10313

*AYINT ON=#
3 n s

coge
X3 NI M 01

0Tt
M 1S VN Q09

NNWWOJ
T J0OSN3S

et
347 SAS

l
£86T S14d

000°*7~-
NITONI NIW
*0

NITONI WON

MO 40 AVI3y wivd OGNV ONIXNJval

*AAIN3 ON«
1S00 AvVd |

*Ad1IN3 ON«
3 ¥ 1S

39VLISNVAL
ATIN 3FdAd

0861
M O WLO0L

09
M INOJ AN3

006°07
WVIQ H31

07
S174 Wwiodt

i
2gel S17d

000°7
NITONI XVW

h0+3£2¢6°1
111y J¥I0

8e~¥V

aA¥LINT ON»
1S00 Sd0 |

# AGIN3 ON=»
0N viol

dv 10S
d3 3dAl

009
M D3 SSIK

URR)
MV AW IS

0027
H1i9N37 HIT

0
066F Sind

1
7861 SL17d

h0+382e6°1
9Id3d NIKW

%0+300L6°¢
J3013A ¥VHO

9=NJN

* AdINT ON=»
S ¥ viol

*AYLINI ON=
3 N D3 SIW

NIdS

J V 3dAi
0s9

M 3373

0°G89
gdMd- AV
pd

SeET
IWNTIOA H3T

8
686l S174

4
gget Sii3

#0+3£2£6°7
9183d XUW

S1vS ON

*#ASINI ONw
0 8 U3 S1H

*#AJINI ON=
3N oS

SNIZVAOAH
Ja0dd ddAl

]
M Uil

936G 1°*¢0
33V INIOd

go°orv
SA Q¢ NIK

1
g8b67 S1714
I

6461 S174

n0438286° T

90dV NIW

USUN
AJN3IY

*#AULIN3 ON#
G w U8

2#AdLiN3 ON=
d N d40da
gintIy
d0dd ddAl
TA%
*d0dd* it v
EERY A
G aUSNIS

004t
Sh Gld XVW

s
486F S13

6lo?t
1vG HID NI
hi+3gcco° T

904V XVH
105%41vea3do
WydS0da

*SAILNII TOYINOG NOISSIW GILvI0TE
ATIVAINGD M34 v 0L 3LIT13LVS SNONCHHINAS WOus 311173498 UNILIEE0

SONVWWOD ¥ 31Vd340 UNV <O3A3C

AvT3dY

#AULNI ONa»

U 8 d0dd
2A8LNI ON=#
J N gvls
OON3
1S HdAat
0o%
M LNOJ 1llv
JHA
n 30SN3S
ANK
Ha LNW dX3
0
9ot Sild
di3d
T 3LIS K3
‘0
LN3J03 WON
*dX3*eeNd
Gv0AvVd
*Pul0 °*SSIM

Viv3a ONV IN1IAOVaEl



*AYINI ON«
0 ¥ 8vis

*AYINI ONe
90 911

TS
M HONAY T

. 0
. M 13d0yd d

3HN
£ YOSN3S

. ¥/ INH
¥ LNW 3dAL

T
486t S1i74

S OIIIL
T H3IA HID

h0+43£286°7T
91¥3d HWON

TL/11/90

*AULINI ONw
3y 31l

*AYIN3 ONx
29 n 12373

04
M ¥31ldvayv

0
M SINndOdd

Y3ONOJSNAL
2 YOSN3S

gog°*s
SSIW NV3W

7
hg61 S113

x*AYLINI ON#
MOGNIM HOT

©0+3£286°7
90dV KON

«AYINT ONx
3 ¥ 10313

*AdINI ON=
2 N LS

(A
X3 NI M Ol
T4
M 1S YN 09

CLNY*LINKW
T JOSN3S

¢y
47 SAS

e
£66T SiTd
‘0
NITONI NIW

*0
NITONI WON

*AYIN3 ONw
1S03 Avd 1

«Ad LN ON=»
39 1S

JI9VYLISNVIL
MIOIN 3dAl

ghTT

M 0 WiOL
69

M INOJ AN3

0606
WYIQ HON

12
S114 Wwlol

0

2e6tT Sid
*0

NITONI XVKR

h0+3£2806°1
LILIV J¥Id

SHYOMLIIN NOILVWYOSNI NI S3DIA¥3S TUNOILVa3

6e-vVY

aAYLIN3 OM«
1S03 Sd0 |1

#>szu %zw

3 N 1viocl

¥y 0S8
d3 3dAl

as¢
M 03 SSIH

9¢e
M VY AW IS

00°2¢
H19N3T HOT

0
066F SiT4d

T
1861 Si7d

Goo°%T-
9I¥3d NIW

%0+30046°%
J0T3N ¥VHI

L=NIN

* A IN3 ON=»
J 3 Wilol

#A31IN3F ONw
3N 03 SIW

NIdS
J ¥ 3dAl

L0¢g
M 3373

0°5%5
dMd Av

004h1
JWNI0A HOO

T
6¥6T S114

1
ggeT Sitd

goo°t
91d3d XUW

S1vs ON

2#ASLINS ONx
0 & 03 SIW

#AGANI ON=
3 n 9s

INIZVaUAH
3a0¥a 3dAlL
1s

M ULl
93a ¢°*i

UV AINICd

060°07
SA 07d NIW

e
geb6tT Si3
e
6467 S114

%0+3£cc6°1
904V NIW

YSUYN NON
AJN3IYYV

aAdiN3 ON=x
U o JS

#AdLINI ON=»
J N d0&d

¢InoIN
d0dd 5dAl

hid
*dodd*y*y

3HA
S &OSN3S

60°04a
SA Ud XUM

]
86T S113

6467

“AVO H3 NI

hi+3£cso1
90aV AVW
JS*ivd340
WY 490dd

NOI4LVOIAUN
40 30IAOHd

3iI7731VS NOLAVIINNWWOG

*AdinN3 ON=»
J ¢ dOdd
*#AdiNd ON=
9 N u6YLS

OUN3
1S 3SdAi

Sk
M OINOU 1LV

a3sSvy

# HOSNHS

ANK

Ha LNW dx3
1]

96t SiT43

¥yl3

T F3iIS hHa

g

LIN3J3J3 WON

*dX3* N
GvO0Avd

*ry0 °*SSIW

&



*AYINI ONa
J ¥ 8vls

2#AYAINI ONa

3 n 311

ahse
M HONNYT

4]
M 73d40¥d d

3HN
£ JOSN3S

d/7 LNKW
d LNW 3dAl

4
G86% Si74

aIIIl
T H3A HOT

h8+300c6°1T
91334 WON

T2/71/90

*AHLIN3 ONx
0 d Olt

*AYIN3 ONa«
J n 13313

02t
M ¥31d4VQVY

0
M SINd0dd

d3IONOJSNYL
¢ Y¥OSN3S

6002
SSIW NV3IKW

4
h86T SITd

#AAINI ON=a
MOONIM H3

h0+3£286°T
90dV WON

*AYINI ON=
J ¥ 103173

#AUIN3 ON«#
J n 1S

62he
X3 NI M O1L

6sT
M 1S YN 09

CLNY * L0k
T YOSN3S

A
47 SAS

¢
£g6l Sid

000°1-
NIIONT NIW

*0
NITONI WON

0¥-vv

2AMINI ONa

*AYIN3 ON# xA¥IN3 ONs
1S00 Avd L 1S03 Sd0 | J ¥ Wwliod
*AYINT ONa «A¥LINI ONa 4 A¥LIN3 ON=
J ¥ LS N Wi0L O N D3 SIW
JNVLINID ¥vIes NIdS
NOIN 3dAl d3 3dAl 3V 3dAil
gelsg 00071 0sse
M 0 Wlod M 03 SSIwW M 3313
521 002 0°0G06
M LNOJ AN M V A W 1S dMd AV
60°g7 £00°s2 gIh9
WYIO HOT  HI9N3T H3T 3IWNI0A HI
T2 2 2
Si73 IWi01L 066T S174 6867 Si14
1 T b2
2867 S174 I867 Si114 06T S14
008°1 ©0+438256°T n0+3£2¢6°1
NITONI XVH 9183d NIW 91¥3d XvK
%0+3£286°T #©0+430026°S ¢
LILTIV J¥ID 9D073A ¥UHD S1vS ON
*013 “3IdAl3T3L “INOHE3IT3L ‘OTwVY

ON=
SIW

2AYLING
J ¥ U3

#ASINS ON=

a n as
INIZVACAH
3d0ud 3dAl

oot
M Jsl

933G 2°0
JJv INIOd

go*o1
SA 0la NIW
e
g8l S17d

1
661 S174d

70+322¢6°7
904V NIW

VSUN NON
AONIQY

‘AL LSVOGVOAE

#AdINT ON=2
J d 3S

#AUENT ON=
J N 40dd

aInci?
dQ¥c 3dAi

009
*d0¥gd*U°yY

d3Su
9 40SN3S

0*o0¢e
SA (1d XVwW

é
el S14

blbd
LG HUT NI

70+3¢226°7T
S0dV XVUW

I4S*iva3do
WV Y90dd

‘AL 378V

SHYOMLI3N NOILVIINNWWOO NI S3IDIAY3IS TWNO1Lvd3dd0 30IAOEJ

8-NJIN

*UINNWWOU

31L53K0d

*AdLINI ON=a
J d d0¥d

*ASLNI ON=
G N gyis

OON3
1S 3dAl

60s
M ENOQ 11V

JHA
% d0OSN3S

INKW
Hd LNW dX3

4
9861 Si4d

di3

T 3LIS HIT

ho+3g2¢86°T
LNJUU3I WON

*aX3* dany
G0 lkvVd

*f80 °SSIH

*sen



#AdINI ONa
J ¥ 8VliS

*AYIN3 ON=
3 n 21t

007
M HONNYT

0
M 134084 d

: dHN
£ ¥OSN3S

d/ INW
d LNW 3dAid

0
9867 S1i74

8IIIL
T H3A HOT

h0+3£2¢€6°T
9133d WON

T4/11/90

#AdIN3 ON=»
J ¥ Jl1t

2AYIN3 ON«
3 N 133713

0g
M ¥3idvav

0
M STNd0dd

G3LLIIWSNYL
¢ YOSN3S

toe*s
SSIW NV3W

0
66T Si74

xAYLIN3 ONx»
MOONIM HIT

h0+3¢286°T
30dV WON

#AdIN3I ON=
J ¥ 10373

*AYIN3 ON=»
aJn 1tS

600t
X3 NI M Ol

€9
M LS UN 69

UNN3LINY
T ¥OSN3S

134
371 SAS

4
£66T S174

600°t-
NITAONTI NIW
*0

NITONI WON

A8 IN3 ONa
1SC0 AvVd L

#AdLINT ON=
J 38 1S

SNVIN3D
AJIX 3dAl

026
M 0 Tviol

sé
M LNOJ AN3

0004
WVIG HJ

9c
S1714 w101

é
cg8etl S114

00*62
NITONI XYW

h0+3£2¢6° 7
1117 JYId

15-¥v

« AHLNI ONa
1S03 Sd0 |

# AdINT ON=
30 wiol

dv I0S .

d3 3dAl

S8
M 03 SSIW

6ge
MV ARILS

0o*et
HLINIT HIT

4
066T S174

S
T66F S174

h0+3£l€6°T
9I¥3d NIW

"0+30046°¢
0073A ¥VHD

* AGLINI ON=
J ¢ viol

#Ad1IN3 ON#
J N 03 SIw

NIdS
J v 3dAl

012
M 3373

g*0ge
dMd Av

Ts1

3WNT0A HIY

T
b8l S1i74d

<
tgel S4i7d

h0+3£cE6°T
9I43d XuMW

SiVS ON

#AGING ONa
3 ¥ 63 $Iw

*AELINI ON=#

J n s

SNIZVYUAH
3d0dd 3daAl

Sb

060°*g

SA Gle NIW
m/;

skl S174
0

6461 S13
h0+3822Z07

$0a¥ NIW

VSUYN NON
AON3OY

aAUINT ON=
4 @ J3S

wAGLNI ONa»
J N dUdd

GINUIY¥
dlad FdAlk

o
*d0dd*u*v

4K
S ¥USN3S

Gh'*ace
SN G7d XUA

S
lvol Si4d

0gbT
Lvd HO NI

hi+3€£cso" T
90aV XVW

*3S5'ive3a0
WY &90ad

*S3TdINNO T

SNIN069I3AN ONY VIONI “v3Is3V HAINOS “0dS3 “VITVELSHV “YOUNVSCUOTUIWY
HLNGOS d0d SAEOMLI3IN NOILVIINNWWOS NI $30IAG3S TuNOILvE3Ic0 H3GIAOaG

6=NIN

*WOY

2AELNI Ohis
g & dlsd
aASANI UNa&
J N &visS

OUN3

1S ddAl
uct

M INOU 1Liv

3HA
% 30SN3S

ANIUNW
Hd LiNW oX3

Y
Ysobl Si7d

d13
P 311S H3T

‘0
EN3UU3 WON

*aX3* adnu
GVGIAVd

*fgC °*SSIwW

JILS3W00 NSI340s



*AYLINT ON=z
0 ¥ 8VlS

#AdINI ON=x
0 nJ1ll

qdl
M HINNY

0
M 13d0dd d

4HN
£ YOSN3S

...wzoz..'
¥ LNW 3dAlL

T
e86F S174d

8III1
T H3A HOT

%0+300g6°7
9I¥3d KWON

T2/T71/90

2#A8INI ON=x
0 ¥ Jit

*A¥AINI3 ON=x
29 N 19373

aé
M ¥3idavav

0
M SINdOdd

dHA
¢ ¥OSN3S

goo0°s
SSIKW NVIKW

0
h867 S1i74d

*AYIN3 ONw
MOONIM HOT

t0+300¢€6°7
90dY WON

2AdIN3 ON=x
0 ¥ 12373

#AdIN3 ON=
2N 1S

602
X3 NI M Ol

0%

M 1S YN G9
dH

T YOSN3S

2T
47 SAS

1
£867 S10d

xAdIN3 ON=
NITIONI NIW

goo0°*S
NITONI WON

*A8INT ON=
1S03 AVd L

#AYIN3 ONa=
J 49 1S

YN39V
AJIN 3dAl

sf£9
M 0 vi0lL

0¢e
M LNOO AN3

800°g
WYIO HIT

g
Si1i74 wlol

c
2661 Si14d

000°*s
NITUNI XVUMK

40+300¢6°7F
1I47W QW1

=¥V

*AdINT ON«
1S00 S40 1

«AJIN3 ONa
J 0N 1violL

dv 10S
d3 3dAl

asl
M B3 SSIW

0Nt
MV AW LS

goo0°86
H19N3IT KT

]
0667 S173

1
T86T Si74

000 °9
9I83d NIW

H0+430a%6°¢
J073N EVH3

SINd1INO 3HL 3ZITVILINII ONY
AMIG0W 3IL0OWIY Wod4 vivo

vOT-NON

2 AdINI ON#
0 ¥ Wlol

x«AYLINT ON#
2N L3 SINW

SIXV~-¢
J Vv 3dAl

gel
M 0373

g*ooe

dMd AV .

Lat
IWNION HIT

T
66T S174d

it
8goT SiIT3

40+300L6°7
91ddc XUW

SivS ON

#ASLIN3 ON=
9 ¥ 03 SIW

#AEEMNI Ohe
J N 3Ss

ZNS

3d0¥d 3dAl

G4
M Gii

930 &°0
30V INIOd
* 0

SA 07a NIW

o
ge5F S173

1
66T S13
n3+300¢0°T

90d% NIW

VSVN NON
AUNTYY

aAdlNd ONa
U ¥ Js

#AdLINI UN=2
g N 20dd
J1noId
cl&g JdAld

0

5
*dlsc’ IV

WINIL
§ HOSNAS

‘6
SA G7d XukK

T
L8607 S113
iv0 KO NI

©h0+300¢0°1
YQ0dV XUMW
JdS*1vg3du
Wy d90aga

*¥3INIJ VIVO NOWAOU Vv OLNI
SH3LIIWSNY YL (3234LV3S GNY HaUalvild
a3HIVO Gi 3LITI3LVS NUTLO3TW0 vavl

TUHLNOD

*AatNI ON=»
3 d olad

xAULNZ ON»
g N vis

OON3
1S 3ddgAi

aut
M LNCo 11V

UGNV HWOD
® »0SN3S

. o-UZGZoo-
Hd LNW X3

b
9661 SiT4

43
T 31Is HIT

*0
1N3J03 WON

*dX3*dunl
avoAvd

‘g0 °*SSIKW

31ddvat/ATN



*AYIN3 ON«
J ¥ 8vis

*AULINT ONx
3 n 01l

séd .
M HONNVT

0
M 13d403d d

4HN
£ ¥OSN3S

.‘.uzoz.“
d INW 3dAl

T -
s86%F S174

8IIIL
T H3IA HOO

%0+30009°7
9I¥3d WON

¥4/11/790

*ymkzw ON»
3 ¥ 211

*AYIN3 ON«
3 n 19373

s¢
M ¥3ldvav

]
M S$INndOdd

dHA
¢ ¥OSN3S

goo°*s
SSIKW NV3IW

0
86T SL14

*AGLINI ONx
MOGNIM HO1

%0+30000°¢
90dV WON

*AdINI ONx
J ¥ 13313

*#ASINI ONw
I3 n 1S

002
X3 NI M 01

0%
M LS VYN Q9

dH
T ¥OSN3S

et
47 SAS

T
€867 S114

00°62
NITONI NIW

00°*6¢
NITONI WON

*AYIN3 ON=a
1S03 Avd 1

2AYINI ONa#
3 8 1S

UYN39V
AJIN 3dAl

5¢9
M 0 TvioL

g2
M LNOJ AN3

000°s
WYIG HOT

ot
$174 W10l

0
€867 S174

Go*ee
NITONI XUk

*#ASIN3 ON«
1117 J¥Id

ey vV

*AYLIN3 ON=»
1S03 Sd0 i

# AJLINT ONx
N L0

¥v10S
d3 3dAl

SET
M B3 SSIW

041
MY A KWILS

0co°s
HLON3T HOO

0
0667 Si74

4
1867 Sid

h0+30009°7
9I¥3d NIW

%0+30086°¢
J0713A ¥VHD

2 AYINI ONw «A¥IN3I ON+ +A3IN3 ONa
0 ¥ W10l 2 ¥ 03 SiW J & 0S8
#ASINI ONw  #ABINI ON# —aAaiN3 ONe
5 N o3 SIu 3 0 gs I N avad
SIXy-¢ ZNY GINUI %
OV 3dAl 3d0¥d 3dAL  dOdd 3dAi
06T 62 59
M 3313 M 0Ll *d0¥drO%V .
8°002 G*C  S¥0L93i30
dMd AV GOV INIOG S %OSN3S
LST i g
IWNTION HIT  SA Gld NIW SA Gld XV
T 0 1
6867 $1734 8667 Si14 Nxmm/MwJu
: £ TN
6867 SiT4 66T S114 LVO HOV NI
#0+30009°T #0+30000°C %»O0+36000°¢
91d3d XUW 906V NINW 90dU AVNW
4 USYN NON *0S°1va3do
SLVS ON AUN3ISY WY &50%8d
*SY33V 3I1SIWOC ONV SNV3O0 ¥3A0 Vivd NOILVOTIAYN

80T=~NON

F04ENDOD

#AdLN3 ON#
J ¢ olud

*AcINI ONwn
J N "visS

GON3
1S ddAd

60T
M ENOOU 11V

UNVWKOD
% YOSN3S

s eeINONS
rHd LNW dX3

a
Sebl Si4

a3
T 31IS HOO

Uv9e*
iN3JU3 WON

"dX3° NG
GV0IAVd

‘030 °*SSINW

3134V i/AUN



*AYIN3 ON=
J ¥ 8visS

#AYINI ON«
3 N 31l

gl0¢
M HONNVT

0
M 13d40dd d

3H
£ YOSN3S

*AYINT ON=
3 INW 3dAl

]
q@6T S1714

JIIIL
T H3IA HOO

H0+3£2¢6°T
91383d WON

14711790

*AYLINI ONa

3 ¥ 311

*AYINT ON=
3 n 133713

04
M ¥31dvav

0
M SNd0Yd

dHA
¢ ¥OSN3S

600°s
SSIKW NV3W

0
tg61 S174

*AdIN3 ON=»
MOONIM H3T

h0+3£2€6°1
90dV HON

*AYIN3 ON»
0 ¥ 13313

#AdINI ON=
J N 1s

0oo¢
X3 NI M 01

0s7
M LS UN 09

3HN
T ¥OSN3S
47 SAS

0
£861 S11d

*0
NITONI NIW

*0
NITONI WON

*AJIN3 ON«
1S03 Avd 1

#AGIN3 ON=
J ¥ 1S

J9VISNVSL
AOIM 3dAl

098t
M 0 WiolL

s
M LINOJ AN3

00°ct
WYIO H3T

4
S174 Wlol

0
2867 Sitd

*0
NITONI XVW

h0+3€2€0°T
1I17v 3410

34I7731vS

Pr=vv

*AYIN3 ONa
1S0) Sd40 1

#AGINT ON=
3 n viol

¥V 10S
d3 3dAl

0ss
M 03 SSIW

Gon
M VY AW IS

00°s7
H19N3T HUT

1
0661 S1714

0
T86T Si74

h0+300¢€6°T
9Td3d NIW

H0+30046°¢
J3073N ¥YVYHD

*S3S0d3¥Nd NOISSIWSNVYL vive

* AJIN3 ON=x
0 d viol

#* AdAN3 ONa=»
g N 03 SIKW

NIdS

J V ddAl

)
M 3313

0607
dMd AV

Se091
SWNRTIOA HIT

G
et S1i74

0
el Si7d

H0+3£2€6°1T
9I¥3d XUW

SLVS ON

#AUINI UN=»
3 ¥ U3 SIW

#AdIN3 ONa
3 n 3s

INILVEGAH
3d0dd 3dAl

05t
M Jkd

#A8IN3 ON=
30V INIOg

«AYLIN3 ON=
SA G%¥d NIW

0
g¥b61 S114

e
66T Si74d

h0+3c2¢0°T
90ad NIKW

USUN
AIN3IOV

TWWIICINW

ONYV A90T0NH3I21 33vdS 40 SNOILiv3IladV FAVIITNIOVS

TT-NIN

2ASLNT Oila #AdLNI ONa
J o JS o ¥ d0ad
«ASAN3 ONa 2AdiANF ONw
J N d0dd 3 N gviS
GINGI OON3
a0¥d 3dAl 1S 3dAl
ihT 0T¢
‘d0dgd®*0°yY M LNOD LiV
aAULINI ONw a3SVE
9 dOSN3S % JUSN3S
2ASAN3 ON= =ABLNI ON=
SA (U1d XV Ha LINW dX3
] 0
l¥6T S1714 Y667 Si1s
blol ak3
fv0 HOT NI T 3LIS HIT
n0+3€2¢0° T *0
900V X9¥W LEN3JJI WON
AUN/Z