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FINAL TECHNICAL REPORT
AN INTELLIGENT KNOWLEDGE SYSTEM FOR SELECTION OF MATERIALS FOR
CRITICAL AEROSPACE APPLICATIONS (IKSMAT)

1.0 ABSTRACT

This is the Final Technical Report on a Phase II SBIR USAF Contract Program for
the detailed design, production and demcnstration of a prototype intelligent
knowledge system for the selection of materials for critical aerospace
components (IKSMAT). IKSMAT was shown to be technically and economically
feasible in a Phase I SBIR program, and the development of the prototype was
based upon the specification defined in that effort.

The IKSMAT system was targeted to provide multiple-path access to a knowledge
base of information vital to the assessment of the suitability of materials for
key components, with a software package capable of evaluating and ranking the
performance of those materials based upon specific properties and/or
design-related parameters such as critical flaw size index. Users of the system
are to be able to search for candidate materials for specific aerospace
components (a) utilizing the basic materials and selection processes programmed
into the system, (b) adding new properties for the existing materials, (c)
adding information for additional materials, and/or (d) altering the criteria
and functional priorities used in rating the materials.

The knowledge base for the prototype IKSMAT system was developed to support
material selection for seven aerospace components: wingspar, upper wing skin,
lower wing skin, pivot/swivel pin, bulkhead, landing gear and fuselage. The
Master IKSMAT Database for the prototype was based primarily upon MIL-HDBK-5F,
with supplementary data from several sources.

A fully operational prototype IKSMAT for several key aerospace components was
developed and evaluated as part of this program. The resultant prototype met
many of the objectives, but highlighted three serious problems that limit its
utility.

The first problem is the lack of a complete master electronic version of
MIL-HDBK-5 in a form that can be readily updated for search and retrieval. The
second is the large number of missing data for many of the candidate materials
for critical aerospace applications, making proper functioning with the
appropriate knowledge base incomplete and inefficient. The solution to these
two problems is the development of an electronic master database for MIL-HDBK-5
that forces a consistency of data requirements for all materials and an
automating updating capability.

The third problem was the large quantity of data potentially responsive to the
IKSMAT queries that must be transported over public telecommunications before
being analyzed by the IKSMAT software. In any future exploration or
implementation of the IKSMAT system, it is recommended that the IKSMAT Master
Database be maintained locally with the IKSMAT software and knowledge base. An
online communication system link should be maintained but only for purposes of
updating the Master IKSMAT Database.

A Phase 1II implementation of the IKSMAT system is not recommended until a fully
electronic version of MIL-HDBK-5 is available in a master electronic database
form facilitating updating and addressing the need for more consistent trecatment
of fatiqgue and fracture Loughness data.
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2.0 INTRODUCTION AND BACKGROUND

A key requirement for the successful implementation of the unified life cycle
engineering concept (ULCE) to aerospace structures (1) is the availability of a
well-developed intelligent knowledge system for the selection of materials for
specific components. There are two reasons for this: 1) the increasing
complexity of the requirements for material performance for many components, and
2) the wide range of candidate materials, particularly the newer and more
sophisticated "advanced" materials classes.

With regard to requirements for material performance, the increasing severity
and sophistication of demands on the performance of many critical components
require that many properties and characteristics of each candidate material be
considered. 1In addition to the conventional design properties provided by
MIL-HDBK-S5 (2), careful consideration must be given to the fracture toughness,
fatique crack initiation and propagation resistance, and corrosion resistance,
often under a variety of time-temperature-environment conditions. 1In addition,
there are less quantifiable, but equally important characteristics which must
be considered such as availability, workability, weldability and finishing
requirements. A computerized diagnostic program to assure that all of the
important properties and characteristics of all logical candidate materials are
considered and that they are analyzed with appropriate priorities would be of
great value for reliable material selection.

With regard to material options, the proliferation of new structural materials,
including polymers, ceramics and a wide range of composites, as well as advanced
versions of conventional alloys, greatly increases the task of assuring that all
realistic options have been considered (3). There are two complicating aspects
to this part of the problem: first, the newer high perlormance polymers,
ceramics and composites are difficult to identify and compare because of the
lack of standard nomenclatures and test procedures; and second, data are
becoming available so rapidly on so many materials that the task of keeping a
database current is enormous. Again, the potential of a computerized system
includes the capability of handling a number of sophisticated descriptors for
the materials and the test procedures, and of rapidly incorporating new data in
standard formats and additional performance indices in the supporting knowledge
base.

A Phase T study (4) demonstrated the technical and economic feasibility of
developing a computerized intelligent knowledge system (IKSMAT) to aid materials
specialists and designers in the screening and selection of a wide range of
materials for critical aerospace applications. Further it was demonstrated that
the IKSMAT system has the potential to provide great flexibility in query,
search and analysis options, would be very easy for engineers and scientists

to use, and would be easily and economically expanded to include many additional
applications.

The program herein covers the production and evaluation of a prototype IKSMAT
system providing material-search capabilities for a wide variety of aircraft
components. This was intended to be a system capable of becoming the first
stage of an extensive and valuable element of the ULCE concept of design and
manufacturing.




3.0 TECHNICAL PROGRAM OBJECTIVES

The Phase Il technical objectives are best detined in the context ot the
original three-phase program, as described in the following sections:

3.1 - Overall goal of the entire three-phase program and the
relationships among the effort during the three phases,

3.2 - Specific technical objectives of Phase II.

3.1 oOverall Goal of Three-Phase Project: The goal of this three-phase program
was to build an intelligent knowledge system for the selection of materials for
critical aerospace applications (IKSMAT). IKSMAT was intended to provide
guidance in the selection of alloys to meet sophisticated design requirements
for spar applications, and also to form the basis of a system that can be
expanded to encompass a broad range of materials (polymers, ceramics
composites), components (engines, empennage, etc.), and applications
(helicopters, missiles, etc.).

Phase I of the program (4) established the feasibility of the system. The scope
of the material options, performance criteria and system options to be
incorporated in IKSMAT were defined, using one component (wingspar) as the
model) .

Phase II, as described herein, covered the building of a complete prototype
system based upon the specifications defined in Phase I, plus the expansion of
the conceptual model to cover a variety of aircraft components.

Phase III was to cover the implementation of the system on a broad scale,
including its application to a variety of aerospace applications and to other
similar non-aerospace structural components, and the development of ircreased
interface to the design process by increasing the sophistication of the
analytical elements included.

3.2 Specific Phase II Technical Obijectives: The goal of the program was to
perform the detailed design for, build and evaluate the prototype IKSMAT system,
including the following specific technical objectives:

1. Knowledge base development, data qualification, and
interface refinement: define the knowledge base logic,
required data files and data presentation formats for
the materials and properties required for the IKSMAT
knowledge base and databases to assure effective
demonstration of prototype capability for the following
specific components and applications:

wingspar

bulkhead

upper wingskin

lower wingskin
fuselage

landing gear
pivot/swivel fitting




o

System design and assembly: refine the IKSMAT system
design, including the individual components and the
nature of their interface and interaction; and develop
the basic units for the user-resident portions of the
system.

Programming: extend and refine the system logic and
program the query rules and response options. Program
the interface of the knowledge base and controller to
internal and external databases.

Electronic data acquisition: Obtain required data and
support information in machine-readable form; digitize
those portions of the original data sources such as
MIL-HDBK-SF and the military specifications which are
not in machine-readable form, and verify the correctness
of the digitized information.

File design and loading: refine the data formats, create
the file design, and carry out the file lcading for the
information to be in the "master" databases, i.e.,
MIL-HDBK-SF and the related basic sources, on MPD
Network.

Evaluation and debugging: conduct pilot debugging trials
and conduct demonstrations and alpha tests; add
capabilities as necessary to achieve the desired
capability and performance.

Demonstrations and reports: conduct public
demonstrations of prototype system; prepare reports and
technical papers documenting operations, including
detailed plans for Phase III commercialization of
systems.




4.0 OVERALL DESCRIPTION AND SPECIFICATIONS FOR PROTOTYPE IKSMAT

In order to fully define the capabilities of I”SMAT, its functionality is
described at three levels:

4.1 Conceptual Model of An Intelligent Knowledge System
4.2 ~YSMAT System Architecture and Operations

4.3 Specifications for the prototype IKSMAT from the Phase I study,
and elements of effort required to expand its applicability:
Materials
Criteria
Properties
Metadata system
Logic, for search path and material screening

4.1 Conceptual Model Of An Intelligent Knowledge System: One generalized model
of an intelligent knowledge system (IKS) applicable to the material selection
problem defined above is illustrated in Figure 1 (4).

In this moael, the KNOWLEDGE BASE is the catalog of design and performance
criteria for specific structures and the relative importance of the individual
criteria in the performance of those structures, which interfaces with the
material properties database covering the range of materials and properties of
interest. This knowledge base 1is interfaced with programs permitting users to
compile (KNOWLEDGE ACQUISITION) and utilize {INFERENCE ENGINE) knowledge and
data solve problems. The system may be used independently to aid in the
tracking and selection of materials for specific applications or interfaced
directly with the early stages of the design process to illustrate the impact
of utilization of advanced materials on component/vehicle performance.

It is important to note that while the knowledge base itself is the foundation
of the system, and it is essential to have a well developed database of reliable
well-documented information on which the inference engine can operate. No
matter how sophisticated the the logic incorporated into the system, it has
little value unless users can have a high level of confidence in the
completeness and quality of the underlying data sources {5,6,7,8).

4.2 TKSMAT System Architecture and Operations Capabilities: The specific
system architecture required for the prototype is illustrated in Figure 2. 1t
is composed of two groups of components, one in the user’s facility and the
other in a "master database facility." +ihe UJER INTERFACF, CONTROITER,
KNOWLEDGE BASE, and the supporting databases are to be maintained with their own
database management. system at the user’s site. The "master” database facility
is to consist of the evaluated data prescribed by Air Force and Aerospace
Industry materials specialists through activities such as the MIL-HDBK-5
Coordination Committee and maintained in MIL-HDBK-5 itself (2), plus other
"external” sources of data such as those made accessible by the National
Materials Property Data Network (MPD NETWORK) and the scientific and technical
information network (STN International) (6).




The USER INTERFACE is to handle interactions with the user and provide the
display screen control. The CONTROLLER, the inference engine in the conceptual
model discusscd above, is tc carry out the expert system functions, most of
which will be broadly applicable to other components and other applications.

The rules for material selection and design of specific components constitute
the KNOWLEDGE BASE in this model:; extension of the system to handle additional
components and applications involves adding to the logic in this KNOWLEDGE BASE.
Based upon information in the KNOWLEDGE BASE, the CONTROLLEK passes 1uformation
to the USER INTERFACE to determine what actions are required, and then
interprets the user input to generate queries in the SEARCH QUERY GENERATOR.

The local database management system (DBMS) deals with the information 1in
"temporary" data files supplied by the user 1n a manner completely compatible
with the permanent databases, and the responses tc the user are completely
transparent in this respect (i.e., the user will r2t see the operation 33 two
separate systems interacting), yet the integrity of the permanent databases 15
maintained. Two user files are to be maintained: the PEKRSONAL DATAEASE contains
user specific information, while thce UPDATE DATABASE contains tit.ce 4ala agreed
upon by the entire user group as "pre standard,” perhape candidate material tor
the permanent databases at the appropriate time.

As noted above, the original plan was for the permanent databacec containing
evaluated data, such as that based upon MIL-HDBK-5, and the sear:h suftware *hat
would supply the data for IKSMAT software analysis Lo reside at a remc-e
iocation (e.g., the MPD Network on STN-Columbus, in this case), and all
additions and deletions to these databases would be carefully controlled by the
appropriate agencies (like the MIL-HDBK-5 Ccordination Committee).

The system is to operate by applying rules based upon application or component
performance requirements in the comparison and ranking of individual materials
in prescribed sequences, gradually eliminating candidate materials based upon
their inability to meet stated criteria and the presentation in priority order
of surviving candidates. The system is to be flexible and dynamic in the sense
that new material options could be incorporated at any time and the rules may te
altered as necessary to reflect changing vehicular or structural performance
requirements.

To be more specitic, user approaches to IKSMAT may be of several general types
of varying sophistication, including but not necessarily limited te the
following:

a. User works within existing database and predefined
material selection/design criteria and logic to identify
optimum candidate materials for specific application;

b. User adds new materials to da*~hase, and then performs
analyses based upon preset material selections/design
criteria and logic to select optimum candidate materials;

c. User adds new properties for materials in the knowledge
base, and then performs analyses based upon existing or
new criteria involving those new properties to identify
candidate materials;




d. User redefines priorities associated with existing
properties amd criteria for material selection, and
performs ncw analyses to determine the effect of the
changes ~.. the preferred candidate materials;

e. User .y its new criteria (specific properties or design
relate. parameters) and defines their priorities, and
then carries out analyses toc determine candidate
materials; or

f. User conducts general unstructured search with
self-generated queries based upon
material/property/parameter criteria.

Functionally, there are several additional features beyond those within the
internal IKSMAT logic base and knowledge base that are considered important to a
valuable materials information retrieval and analysis system. These are:

a. Extreme ease of understanding for the occasional user
who is not an information professional trained in the
language and command structure of traditional online
search systems,

b. Great flexibility with regard to the use of materials
nomenclature and property terminology, permitting the
user to use any technically correct names or terms
(aliases) and still be able to locate the desired
information; in addition, the user should have the
ability to easily query the system about the meanings of
the terms or abbreviations encountered in the process of
searching, and

c. Easy access to many other sources of materials property
data, beyond those upon which the programmed matcrials
selection process 1s based, so that newly generated,
corroborative or contrasting data may be located,
retrieved and analyzed quickly and efficiently.

4.3 Preliminary Specifications for Prototype IKSMAT: 1In Phase I of this
program, a combination of discussions with materials specialists and designers
and reference to specific aerospace reports, handbooks and specifications
(references 9 thorough 15) led to a compilation of materials, properties,
criteria and logic for the selection of materials for wingspar applications.

The specifications for the prototype IKSMAT resulting from consideration of
those inputs are documented in Reference 4 and the preliminary user requirements
are in Appendix A.

4.3.1 Materials included in IKSMAT: The materials included in the prototype
IKSMAT included all steels, aluminum alloys, magnesium alloys, and high
temperature alloys included in MIL-HDBK-SF.

4.3.2 Key criteria and their priorities for the selection of materials for
wingspar applications: The selection of a wingspar for the prototype




application of the IKSMAT in Phase I of the program provided an interesting
challenge, because by its nature in spanning between the upper and lower
wingskins, the key design parameters for the upper and lower surfaces of the
wingspar differ.

In Phase I, a specific set of candidate criteria for searching for wingspar
materials was proposed, as follows:

1.

o

Critical crack size index - square of ratic ot plane
strain fracture toughness to yield strength, or
(KIc/Fty.LT)**2, an index of the critical crack size at
the yield strength.

Stress-corrosion cracking (SCC) susceptibilitv - ratio
of maximum tensile stress for SCC resistance to tensile
yield strength, or Fsccth/Fty; as an alternative, the
ratio of stress intensity threshold for SCC to plane
strain fracture toughness, or KIsccsKIc, might be used.

Stiffness efficiency - ratio of modulus of elasticity to
density, E/d or E/dens.

Tensile or yield strength efficiency - ratio of ultimate
tensile or tensile yield strength to density, Ftu/d or
Fty/d.

Fatigue crack initiation resistance fatigue strength
at one million cycles of life, with stress ratio, R =
0.0, with smooth (Kt=1.0) and notched (Kt-=3.0)
specimens.

Rate of fatigue crack propagation - fatigue crack growth
rate at a an applied stress intensity (R=0.0) of 10
ksi*in**(.5. (prefer based upon spectrum loading, but
no ~onsistent standard exists).

Fabricability/cost index - this factor was the most
difficult to define based upon the information
available, but seemed to be best characterized as the
cost per pound of the finished part. It was recognized
that such information would not be readily available,
and so an alternative approach of a fabricability factor
would be a useful alternative. With this approach, each
material is rated with a summary numeric rating from 1
to 10 with the higher numbers selecting a favorable
combination of production-oriented factors including
initial cost per pound, special fabrication requirements
like finishing or joining, and/or multiple sources.
Materials with high production costs or time lines would
have low index numbers. (See Paragraph 5.1.3 below, and
Appendix B which illustrates typical numbers for the
classes of materials involved in the IKSMAT program).




In this Phase II study, discussions and reviews with various aerospace
companies, most notably General Dynamics/Ft. Worth, led to a more detailed and
specific set of design-related criteria, as defined in Appendix C. for six
additional aerospace components: bulkheads, upper and lower wingskins,
fuselages, landing gears and pivot/swivel fittings.

4.3.3 Properties considered for IKSMAT: Based upon the list of important
criteria for material selection and preliminary design of wingspars, and from
related considerations of logical extensions of the system, the following list
of properties were identified for potential inclusion in the prototype IKSMAT
knowledge base:

>From MIL-HDBK-5:
All design properties from MIL-HDBK-5 design tables
Plane-strain fracture toughness values
Ratings and maximum tensile stresses for stress-corrosion resistance
Axial fatigue strength, 10**6 cvcles, R=0.0, Kt=1.0, 3.0 and/or 5.0
Fatigue crack propagation rate, KIf = 10 ksi*in**(.5
>From specifications:
Key requirements of MIL-STD-1587(USAF) (Ref 13), e.g.:
Materials excluded from use (e.g., 5.1.2.2 of MIL-STD)
Heat treatment requirements, limitations (e.g., 5.1.2.3)
straightening, forming limitations (e.g., 5.1.2.4)
Thickness, cross-section limitations (Table I of MIL-STD)

Key requirements of MIL-STD-1568 (USAF) (Ref 14), e.g.:

Materials excluded from use (e.g., 5.4.3.1.2)
Thickness, cross-section limitations

For castings, load reduction factors in MIL-A-008860A (Ref 15)
>From other sources:

Fabricability Index, reflecting:
Cost, $/1b
Special purchasing requirements (e.g., limited suppliers)
Special fabricating problems
Special finishing problems

Detailed formats for inputting and storing information on the materials,
including their designations, specifications, compositions, and fabrication
histories were established as part of the file design task. In general,
information from specifications such as those referenced above were treated in
the same manner as footnotes: in any situation where information on any
materials whose use is limited or excluded in any way, that information would
appear as footnotes to any tabular data presented, so that the limitations are
called automatically to the attention of the user.

9,




4.3.4 Metadata System: The metadata support system for IKSMAT was to be fully
equivalent to that in the MPD Network pilot system (4,6) based upon the MIST
(Materials Information for Science and Technology) technology developed in the
joint NBS/DOE/MPD/Stanford program (7,16). This system makes it possible for
users to specify any technically acceptable nomenclature and terminology and
still obtain the appropriate results, even though the data may not be stored
under those same names/terms. Access to an active thesaurus was intended at
appropriate points in the system. If the IKSMAT system can interface with the
MPD THESAURUS on STN International, all of the materials, properties and related
terminology represented in IKSMAT would be covered by the metadata system, such
that the user may:

a. Use any technically acceptable name or abbreviation for
a material in conducting a search, and

b. By using a simple command such as "? NAME" or " ? TERM",
receive a detailed listing of the information in the
metadata system for whatever name, term or abbreviation
is used after the "?" help-search command.

The technical challenges of providing complete access to the MPD Netwnrk system
and thesaurus proved greater than expected, and the prototype system was
unable to achieve this anticipated capability.

4.3.5 Logic of the Material Selection Process: Given the factors identified
for the selection of materials for specific components, their priorities, and
the properties needed to conduct the evaluation and selection process, specific
steps of logic were identified for incorporation into the prototype system
dependent upon the option selected by the user. In Phase I, a specific set of
rules were established for wingspars (4), and in Phase II new sets were defined
for the other components as well (see Appendix C).

_10‘




5.0 PHASE I DEVELOPMENT PROGRAM

The major components of work on the Phase II IKSMAT project leading to the
prototype development are described below, utilizing the breakdown laid out in
the program scope above.

5.1 Knowledge Base/Database Content Development

5.

5.

5.

1

1.

1

.1

2

.3

Criteria for search based upon design criteria for all components
were developed based upon discussions with several aerospace
companies, notably general Dynamics/Ft. Worth, and from various
published papers and presentations. Candidate criteria had been
defined for wingspars during the Phase I program, and these were
expanded and critiqued, then frozen for the Phase II IKSMAT prototype
as defined in Appendix C of this report.

Key data required from references other than MIL-HDBK-5F were sought
from the Aerospace Structural Materials Handbook (ASMH) and from the
applicable specifications. The search of relevant data from ASMH was
very disappointing, and few comparable data from alloy to alloy
suitable for such specific searching was located. After several
attempts to locate more complete data, such sources were abandoned
and MIL-HDBK-5F became the sole major source for numeric¢ data. The
requirements of the applicable specifications were retained.

Definition of the "fabricability factor" was explored, based upon
the the major “"ilities”....e.g., formability, weldability, etc.
After considering several specific measures of each factor, and of
cost, it was concluded that a summary "fabricability factor"
combining a relative measure of all of these factors would be the
most useful approach. This approach was supported in discussions
with General Dynamics/Ft. Worth experts, who indicated that these
factors were seldom more than 5-15 % of the decision, and so a more
precise, separate approach for any of the factors was not considered
further.

As applied, the fabricability factor is a quantitative ranking factor
made up by summing the relative individual factors for five
individual characteristics, listed below, which make a material
relatively easy or difficult to work with. By this process, each
material in each product form has been rated and given points from
zero (0, lowest possible) to ten (10, highest or best) depending upon
their characteristics or problem areas. The sum for the five areas
is the "fabricability factor," which is included in the Master TKSMAT
Database, but at the local level. The factors are:

a) Cost - The base price of the material, not to the penny, but
in a comparative sense. For example, titanium alloys may be
in the range of $10/1b, the most cxpensive {cost factor -
0), and certain steels and aluminum alloys in the order of
$1/1b, the lowest (cost factor = 10). Note that the
relative cost of fabricating the materials is not included
here, but in the factors below.
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5.1.4

5.1.

5.1.

b) Workability - A general index of relative workability, with
titanium alloys rated lowest (most difficult to work), and
aluminum alloys highest (best, easiest to work).

C¢) Machining Characteristics - A general index of relative
machining difficulty, with specialty steels rated lowest and
aluminum alloys highest.

d) Finishing Characteristics - An index permitting recognition
of special finishing requirements for certain materials
(example: lower rating for aluminum alloys requiring
anodizing) .

e) Product Factor - An index of Lhe relative case ol producticn
of the respective product from (sheet, plate, forging,
extrusion) into the specific component. Example: Sheet and
plate are good fits for a wingskin application; (product
factor = 10) but producing a wingspar from plate requires
complex machining and results in complex exposed grain
configurations requiring consideration of stress corrosion
cracking, and this rates very low in product factor (0).

The final version of the Fabricability Factors utilized for the
Prototype IKSMAT system is shown in Appendix B. This approach has the
advantage that it is quite easy to add or delete factors, and easy to
revise values for individual components of the overall factor. It
may not be as "precise" as might be desired, but this is compatible
with the lower weighting given such factors in material selection.

A determination was made on how to handle design-related search
criteria that are combinations ¢f two or more properties, such as
critical crack size factor (KIc/Fty)**0.5. Such values may be
calculated "on the fly" during the search or may be "posted" (i.e.,
already present on the search file for all possible combinations.
Some such combinations were determined to be best posted rather than
calculated to improve the speed ard efficiency of the search.

An algorithm was developed to allow the knowledge base to contain
user-specified criteria in addition to the standard criteria. A user
may choose to use their own criteria in addition to, or in place of,
the standard criteria. The user requirements are included in
Appendix A.

Some elements of the knowledge base were incorporated into the user
interface so that there is a single source for a set of information
when possible. For example, the same list of components which are
searchable by IKSMAT (wingspar, upper wingskin, etc.) is used in the
knowledge base and in the list of components presented to the user.

5.2 IKSMAT System Design

5.2

.1

The initial functional decomposition of the IKSMAT system was
completed (identifying the major modules of the program and how they
interact, including the data, parameters, and commands that are
passed between modules). Data flow and control
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diagrams were created to illustrate the actions in the programs in
response to user input. A working document covering the IKSMAT
knowledge base management system design, Version 1, 1is included in
Appendix D.

5.2.2 The program was designed to parse data received as the result of a
search. This permits the individual property values for a material
to be used as input to the logic evaluation program.

5.2.3 Components of the system were developed on Sun 386i workstations and
then installed on the IKSMAT computer, which has the following
specifications:

Zenith ZW-248-40 Advance System
& FTM Monitor Bundle

Epson Dot Matrix Near Letter Quality Printer
(24 Pin)

2400 Baud Modem (Hayes)

Mouse

External Tape Drive

Software packages installed included:

Microsoft Windows
Crosstalk

5.3 Programming

5.3.1 Programming was completed for two-way communication between the
IKSMAT PC application and the MPDN mainframe online search job. The
system is able to send multiple line messages between those two
processes and use the "pass-through" feature of IKSMAT to conduct
user defined searches and display of results.

5.3.2 Programming was completed for the scrolling of IKSMAT Master Database
information being displayed at the PC. This will allow the user to
easily view search results when the information to be displayed 1is
wider than the terminal screen.

5.3.3 An efficient means was implemented to store the text that makes up
the screens and help messages of the IKSMAT PC application. Messages
are loaded into memory only when they are needed and deleted after
they are output. The application was organized to optimize the way
that the program changes from one screen to the next and hence make
it easier to add new screens.

5.3.4 A prototype program was written to generate search queries from the
design-related search criteria. The search criteria were implemented
as a spread-sheet like datafile; the search queries are generated by
combining the criteria for a component together. The query generated
includes all standard and user specified criteria. It allows for
missing and alternate criteria.
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5.3.5

5.3.6

5.3.1

A prototype program was written to perform-logic evaluation for an
IKSMAT search. Candidate materials from the Master IKSMAT Database
{those that passed the search query) are first combined with
materials in the local database. The materials are then evaluated to
make sure they satisfy all nonposted criteria. Items from the local
database are also checked to make sure they pass the search query.
Materials that pass logic evaluation will become input for the
ranking logic.

A "local database management system,” 1.e., present in the local
application, was programmed to carry out all functions at the local
materials database (Display, Update, Add and Delete).

A HELP function was created that describes the options avairlable to
the user on each IKSMAT screen.

5.4 Electronic Data Acquisition

5.4.1

5.4.2

5.4.3

Originally, arrangements were made to obtain a complete electronic
version of the tables and fiqures from MIL-HDBK-S5 being generated on
a NIST project, as major input to IKSMAT Master Database. This was
being carried out by Sci-Tech Knowledge Systems (Jack Westbrook and
Walter Grattidge), employing unique new table/graphics capture
technology. This technology was used in producing a preliminary
version of the MIL-HDBK-5E tables online on STN International, but
the input did not prove efficient and timely enough to be used for
the entire Master IKSMAT Database, and so after long delays in an
attempt to accommodate the Sci-Tech schedule, that approach was
abandoned.

PDA Engineering also produces an electronic version of MIL-HDBK-5,
and has its content verified by Battelle-Columbus. A suitable
working arrangement was made to incorporate that version into IKSMAT.
This version, too, proved to be incomplete, and additional delays
were caused before a working prototype could be supported with
reliable electronic material from MIL-HDBK-SF. Establishment of all
of the complex links among the various displays in MIL-HDBK-5E in
electronic format proved to be much more difficult that anticipated,
and contributed to delays in getting the fully digitized material.

One major decision resulting from the problems and delays was to
develop two versions of the Master Database. Version 1 was made
available online late in 1990, including all of the tables from
MIL-HDBK-5SE; development of the planned publically available version
of MIL-HDBK-SF online will not be complete when this project is
completed, as originally planned. It is now expected that it will
take approximately one (1) year longer to complete, and this is
planned to be done with public funds.

5.5 File Design and Loading

5.5.1

As noted above, because of the lateness of the Sci-Tech data records,
a decision was made to develop the IKSMAT Master Database in two
segments, and this decision was implemented. Version 1 was the
complete design tables from Chapters 2 though 7 of MIL-HDBK-5E, and
will reflect the initial release of the design tables for user




5.5.2

5.5 3

5.5.4

testing in the Fourth Quarter of 1990. Version 2 was to include the
most up-to-date MIL-HDBK-5F database available from PDA Engineering
at the time of completion of the contract.

A problem in the design and implementation of the file was how to
evaluate the temperature-dependent properties at a user-specified
design temperature. This was solved by using the ORACLE database
management system to load and search the file. Values for
temperature-dependent properties are determined by interpolating
point pairs captured from the appropriate figure.
The key elements of the substantial task to create a suitable
electronic version version of the Master IKSMAT Database file from
the PDA Engineering input data that will permit proper search and
retrieval of the individual elements of data from the tables and
figures, while maintaining the appropriate limiting conditions and
supporting data, included the following:

a. assemble and sort workunits

b. manipulate data and assign data elements into a format
suitable for input using ORACLE.

c. create display field definition table
d. <create search field definition table

e. anticipate and respond to problems of "field available/data
not available" searching

Other peripheral capabilities programmed include:
f. units conversion at display time
g. enhanced table display
h. query related display
i. range searching

The complete file design for the Master IKSMAT Database 1s included
in Appendix E.

5.6 Prototype IKSMAT Testirg and Evaluation

5.6.1

5.6.2

The fully assembled IKSMAT system was tested and evaluated for
conformance with user requirements and specifications. The
advantages and limitations of the prototype system were noted, and
where appropriate recommendations for improvements were noted.

A User Manual was developed for IKSMAT and is available as a separate
volume.
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6.0 EVALUATION OF THE PROTOTYPE IKSMAT SYSTEM

6.1

6.2

6.3

A complete IKSMAT prototype was built and evaluated before delivery to the
US Air Force Materials Laboratory. The strengths and weaknesses or
limitations of the system are described in the next two paragraphs.

Capabilities/advantages

6.2.1

6.2.2

6.2.3

6.2.4

IKSMAT performs according to specifications in identifying the
correct design criteria from the Master IKSMAT Database and the
local database, locating the available data to respond to the search
criteria, screening the appropriate materials and presenting the top
five candidates (or less if five do not meet the design
requirements).

In situations where a complete cross-section of the data required
to be responsive to the design criteria are available for all or
most materials in the MPD Network version of MIL-HDBK-5, IKSMAT
provides reliable recommendations for the top candidate materials
for specific applications.

The IKSMAT interface readily allows searchers to adapt the
design-based search criteria in either priority or technical
content, and if the appropriate data are available, to conduct a
useful search.

IKSMAT permits "free” searches, allowing searchers to develop their
own search queries, and locate materials and/or properties
responsive to those queries.

Disadvantages/Limitations

6.3.1

6.3.2

6.3.3

6.3.4

If materials data responsive to the design-based search criteria

are not in the Master or local IKSMAT databases, the system does

not do well in dealing with missing data, especially when two or
more data needs are missing. The judgement process involved in such
cases is among the most difficult to program.

Because of the inconsistency of design-related data in MIL-HDBK-5
and related databases such as ASMH, there are relatively few
materials for which the rather sophisticated searches required by
TIKSMAT can be successfully answered; the result is frequent
unsuccessful searches. This is a serious problem most often with
the types of data needed for damage-tolerant design, e.q.,
plane-strain fracture toughness and fatigue crack propagation rates.

An added limitation is the frequent lack of up-to-date information
from MIL-HDBK-5 in the electronic version of that database. This

is because the master MIL-HDBK-5 data is maintained in hardcopy form
and must be converted to digitized form before it can be available
in the electronic version.

Response times for searches of the master Aatabase are relatively
long because of the large numbers of candidate materials selected
from the Master IKSMAT Database for screening. Hundreds of first
level candidates may be involved, requiring up to 15 or 20 minutes
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to upload to the local software for analysis. Once the first level
candidates are available, the remaining screening process is quite

rapid (a few seconds). This is an area for further development:;
further restriction of the search parameters was tried without much
success.

These observations make it clear that a significant amount of additional
effort is needed if the IKSMAT system is to be an effective aide to the
identification of strong candidate materials for critical aerospace
components. Specifically, the following areas would need attention:

6.4.1. More flexibility is needed in users’ ability to modify the search
conditions, notably for service temperature.

6.4.2. A greater capability for calculating answers "on the fly" is needed
to optimize the value of IKSMAT. The limitation to largely posted
(1.e., precalculated) ratios of properties is a major limitation.

6.4.3. The desire to ensure that no possible answers are .iuissed led to
making the search queries very broad. A search may result in many
candidate materials, which can result in & significant amount of
time to upload to the IKSMAT system.

6.4.4 An alternative is needed for the massive transmission of data for
analysis by the IKSMAT system across telecommunication lines such
as from the MPD Network host to the local IKSMAT computer. It
appears more reasonable to have the "Master IKSMAT Database” local
to the IKSMAT system, and use the connection to the MPD Network
host only for occasional updates of the Master IKSMAT Database.

The observations about the performance of the IKSMAT prototype also have
implications to the means of maintaining and updating MIL-HDBK-5.

6.5.1. One major limitation of the IKSMAT system is the limited
availability of data responsive to many of the criteria related
to fatigue and fracture toughness. Reliable data for these
properties are available for only a few alloys in the context of
the whole alloy spectrum, and that limits the completeness and,
hence, the value of the analysis. The MIL-HDBK-5 Coordination
Committee would provide a major service to its Aerospace Industry
associates if it would insist on more complete and consistent data
for all potential aircraft materials, especially in the areas
related to damage-tolerant design.

6.5.2 Another major limitation related to MIL-HDBK-5 is the very long
time and effort required to obtain electronic updates of the data.
This could be completely eliminated by the maintenance of
MIL-HDBK-5 as an electronic database (as contrasted to being
published from machine-readable information). The MIL-HDBK-5
Coordination Committee would also assist its own Aerospace Industry
sponsors by providing instant electronic updates followed by the
traditional hardcopy.
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7.0 FUTURE PROGRAM FOR IKSMAT

The concept of having a local IKSMAT software package deal on a continuous basis
with an external Master Database that must be queried vis telecommunications on
a regular basis has not proven effective. A more efficient system would appear
to be to have the TKSMAT software and the Master IKSMAT Database reside on the
same host system. It is recommended that i1f and when future work on an IKSMAT
system is undertaken, it be based upon the premise of a local Master Database,
one that is capable of accessing and updating its own records from external
sources such as MPD Network, but does not require that contact to perform each
search.

Further, dealing with the production and incorporation of an up-to- date
clectronic version of the very complex MIL-HDBK-S into IKSMAT from hardcopy was
an extremely difficult and costly process. This was primarily because the
hardcopy version of the handbook contains so many varied presentations and
formats and many inconsistencies in format that have grown up over the year:e of
additions. These difference are not so important when MIL_HDBK-5 is used as an
occasional reference manual for designers, but for an IKSMAT-style searchable
electronic database the variability of MIL-HDBK-5 data presentation is
delimiting.

No further work is recommended on the incorporation of MIL-HDBK-5 into an IKSMAT
system until the entire master version of MIL-HDBK-5 is an electronic database,
and more consistency is wchieved in including design data of the types required
for damage-tolerant design. Since it appears that considerable time will be
required to develop that version of MIL-HDBK-5, no Phase III program for IKSMAT
for aerospace applications is proposed at this time.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

The detailed design and production of a prototype intelligent knowledge system
for the selection of materials for critical aerospace components (IKSMAT) has
been completed. IKSMAT was shown to be technically and economically feasible in
a Phase I SBIR program, and the development of the prototype was based upon the
specification defined in that effort.

The IKSMAT system provides multiple-path access to a knowledge base of
information vital to the assessment of the suitability of materials for key
components, with a software package capable of evaluating and ranking the
performance of those materials based upon specific properties and/or
design-related parameters such as critical flaw size index. Users of the system
are able to search for candidate materials for specific aerospace components (a)
utilizing the basic materials and selection processes programmed into the
system, (b) adding new properties for the existing materials, (c) adding
information for additional materials, and/or (d) altering the criteria and
functional priorities used in rating the materials.

The knowledge base for the prototype IKSMAT system was developed to support
material selection for seven aerospace components: wingspar, upper wing skin,
lower wing skin, pivot/swivel pin, bulkhead, landing gear and fuselage. The
Master IKSMAT Database for the prototype was based primarily upon MIL-HDBK-5F.

A fully operational prototype IKSMAT for several key aerospace components was
developed and evaluated as part of this program.

Some specific conclusions and recommendations follow:

1. When a good cross-section of the required data, including fracture mechanics
data for damage-tolerant design, are present in the IKSMAT Master Database
or in the associated local databases, the IKSMAT system performs according
to specification. The top five candidates for specific aircraft compcrents
are correctly reported. When two or more pieces of data are not present,
which occurs often, or when massive amounts of data for many candidate
materials must be transferred over telecommunications line, performance is
not adequate and the IKSMAT system does not provide useful recommendations.

2. The concept of having a Master IKSMAT Database remote from the IKSMAT
knowledgebase and analysis software did not prove practical because of the
large quantity of data that must be moved over telecommunications. It is
recommended that an future work on an IKSMAT system incorporate a local
Master Database, with a capability for updating from external sources, but
not involving them in every search.

3. Dealing with the production and incorporation of and electronic version of
the very complex MIL-HDBK-5 into IKSMAT was an extremely difficult and
expensive process. This was primarily because the hardcopy version of the
handbook contains so many varied presentations and formats, and contains
many inconsistencies in format that have grown up over the years of
additions. Since IKSMAT is solidly dependent upon a electronic master
version of MIL-HDBK-5, capable of handling at least bi-annual updates in a
timely manner, no Phase III program for IKSMAT is proposed at this time.

4. There are opportunities for application of the basic IKSMAT software to
other fields, such as pressure vessels and ship structures. These will L
explored independent of the current contract program.
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Ezperience in this program clearly leads to the recommendation that
MIL-HDBK-5 be converted to an electronic master database that can he quickly
and efficiently updated. Further, it is recommended that a standard ftormat
be developed for damage-tolerant data in MIL-HDBK-5 as well as for the
design strengths, and that the MIL-HDBK-5 Coordination Committee encourage
the compilation of data for all materials used in critical aerospace
components in that format as soon as possible.
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IKSMAT PHASE II- AN INTELLIGENT KNOWLEDGE SYSTEM FOR SELECTION
OF MATERIALS FOR CRITICAL AEROSPACE APPLICATIONS

User Requirements

PREPARED BY: Materials Property Databases, Inc.
DRAFT DATE : January 20, 1990

INTRODUCTION

This document delineates the user requirements for a prototype intelligent
knowledge system for the selection of materials for critical aerospace com-
ponents (IKSMAT). This is the second phase of a three phase program being
conducted by MPD, Inc. (MPD, Inc. is a wholly owned subsidiary of the MPD
Network.) MPD, Inc. determined the feasibility and developed a conceptual model
of the IKSMAT system in Phase I of this program. The second phase builds upon
the conceptual model to provide a working prototype. This prototype will be
developed in a joint effort by MPD, Inc., MPD Network, and CAS. It is a thirty
month project with work commencing July 15, 1989.

BACKGROUND

The IKSMAT system is a knowledge based software package used to assess the
suitability of materials for key aircraft components. The system uses commer-
cially available personal computer software to control sequencing of
information, to provide database management and to allow communications to the
MPH Network files on STN International. In addition, custom software is used to
evaluate and rank the performance of those materials based upon specific proper-
ties and/or design-related parameters such a critical crack size index. Users
of the system apply the basic materials and selection processes programmed into
the knowledge base, add new properties for the existing materials, add informa-
tion for additional materials, and/or alter the criteria and priorities used in
rating the materials.

To maximize the ease of use of the system for occasional users, a very logical
and easily understood series of windows is incorporated into the personal com-
puter software. Further, users can directly access the MPD Network and STN
International through this personal computer package. A prototype of the
Windows interaction developed in a Microsoft Windows environment demonstrates
this interaction and is considered a part of these User Requirements.

Phase II encompasses building and demonstrating the complete prototype system
defined in Phase I, plus the expansion of the conceptual model to cover a
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variety of aircraft components. Work also includes the file design and building
of a "master database" containing the major numeric materials property informa-
tion underlying IKSMAT, consisting primarily of MIL-HDBK-5 and related publica-
tions (herein called the Master File).
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USER _REQUIREMENTS

1. MAJOR FUNCTIONS

l.1

1.2

CAPABILITIES OF SYSTEM
The IKSMAT system will provide the following capabilities:

a. The user works within existing database and predefined material
selection/design criteria and logic to identify optimum candidate
materials for specific application;

b. The user changes priorities associated with existing criteria for
material selection, and performs new analyses to determine the effect
of the changes on the preferred candidate materials;

c¢. The user adds new materials to a database local to the pc, and then
performs analyses based upon preset material selection/design criteria
and logic to select optimum candidate materials;

d. The user adds new properties for materials in a database local to the
pc, and then performs analyses based upon existing or new criteria
involving those new properties to identify candidate materials;

e. The user selects new criteria (from a predefined list of criteria) and
defines their priorities, and then carries out analyses to determine
candidate materials; or

f. User conducts general searches that do not use the knowledge base
capabilities to access data in any of the MPD Network files. The MPD
Network menu interface will be used.

FEATURES/ASSUMPTIONS OF SYSTEM
The IKSMAT system will be designed to provide the following objectives:

a. Extreme ease of understanding for the occasional user who is not an
information professional trained in the language and command structure
of traditional online search systems like Messenger,

b. Great flexibility with regard to the use of materials nomenclature and
property terminology, permitting the user to use any technically cor-
rect names or terms (aliases) and still be able to locate the desired
information; in addition, the user should have the ability to eastly
query the system about the meanings of the terms or abbreviations
encountered in the process of searching, and

c. Easy access to many other sources of materials property data, beyond
those upon which the programmed materials selection process is based,
so that newly generated, corroborative or contrasting data may be
located, retrieved and analyzed quickly and efficiently.
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Several features should be available to users of the IKSMAT system:

a. Windows features such as caption bar, fonts, dialog box

b. Error messages appear as window overlaid on current client area

c. alternate input- use of mouse

d. capture transcript

e. scrolling regions

f. scroll bar

g. status bar indicating if online or not

h. Options menu (set color, password, access method)

i. Help messages appear as window overlaid on current client area

j. headers on displays-- Tabular displays must be able to repeat the column
headers when the screen is cleared, so that each full screen includes
labels for each column.

k. The application will contain a parameter file for the user which con-
tains information such as the MPDN/STN loginid and password, the name of
their local database and any other "customized" features in IKSMAT.

This will allow a user to access IKSMAT several times without having to
reenter this information each time.

1. automatic log on and log off at appropriate times so that users does
not waste a lot of online time viewing data during an online session,

but allowing sufficient system speed

m. single access method to STN- This can either be direct dial or via
Telenet.

n. Pass through mode to allow general searches in MPD Network files

0. downloading - using Messenger download command and KERMIT

p. Print Report at Local PC using a special report format

While graphics capability is not required for the Phase II implementation,

the systems should be designed so that it can be easily added in at some

future date.
Another basic assumption, necessary for memory management, is that the
IKSMAT application is the only application utilizing the resources of the
personal computer where the application is running.

1.3 SYSTEM RESPONSE TIME

The crucial measurement of response time is the time from when the user
hits the carriage return to initiate a selection of materials until the
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1.

first character of the results appears. The response time will depend upon
the nature of the request and the size of the answer set resulting from the
query. In view of this, satisfactory response time shall be defined as
follows: for a request which processes 50 answers or less, 75% of the
resulting displays should appear within 30 seconds, with 90% initiating
within 60 seconds.

MAJOR SYSTEM COMPONENTS

To meet the functionality requirements, the system will consist of two
major components: a personal computer based component and the Master file.
These components are shown schematically in Figure 2 of the main report.

2. PC _BASED COMPONENT

2.

2.

2.

2.

1

2

3

4

OVERVIEW

The personal computer component will be designed to work on a Zenith 2-248
Advanced System & FTM Monitor Bundle with a 2400 Baud Modem, Mouse, and
Epson Lg-510 Printer. It will operate in a Microsoft Windows environment
and use Microsoft Excel as the local database manager and Crosstalk for
Windows as the communications interface.

The personal computer will reside at the Wright Patterson Air Force Base.

COMMAND GENERATION

The personal computer software will interpret users ingquiries into
Messenger commands. Multiple commands may be saved as appropriate and
issved together to the Master file. Equivalent commands will also be
generated for use with the local databases created in Microsoft Excel.

COMMUNICATION

This portion of the PC component provides the ability to send those com-
mands to Messenger and receive results. Crosstalk for Windows will be used
as software to conduct this functionality. The use of this software should
be as transparent to the user as practical.

KNOWLEDGE BASE

The knowledge base is the catalog of design and performance criteria for
specific structures and the relative importance of the individual criteria
in the performance of those structures. The knowledge base interfaces with
the material properties database covering the range of materials and
properties of interest. This knowledge base is interfaced with programs
permitting users to compile (knowledge acquisition) and ulilize (inference
engine) knowledge and data to solve problems. The system may be used
independently to aid in the tracking and selection of materials for
specific applications or interfaced directly with the early stages of the
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2.

2

2.

)
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A
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design process to illustrate the utilization of advanced materials on
component /vehicle performance.

These criteria may be a property value, a non-numeric data field value, or
any combination of property values and/or other data field values. A
listing of the design criteria is being developed as a separate document.

Users will have the opportunity to choose the default criteria, select from
a predefined set of additional criteria, or to add criteria that are con-
straints to the ranking algorithm. Combinations of raw data values that
have not been predetermined (and hence not loaded in the file) cannot be
used as new criteria. New criteria may not be saved from session to
session.

QUERY GENERATION

The query generation portion of the PC component will interpret the
knowledge base rules and algorithms into Messenger queries. This portion
works together with the command generation portion and the communications
portion to provide the full Messenger interaction with the Master file.

RANKING LOGIC

The ranking logic portion of the PC component uses weighting factors to
determine which selected materials are "optimal® for the given application.
Ranking logic uses the results of the Messenger interaction to make this
determination.

USER INTERFACE-- WINDOWS

The user interface handles interactions with the user and provides the
display screen control.

Microsoft Windows will be used as a basis to provide easy-to-understand
access to the system. Windows will give the user the opportunity to select
from a list of capabilities and guide the user to a successful result. A
listing of functions to be performed by the user interface is shown in
Appendix Al.

LOCAL DATABASE MANAGEMENT

The local database management system must allow the user to add, delete,
update and display materials from the local database. It is assumed that a
standard set of properties will be used for all materials in the local
database.

The local database management system will allow the addition of up to 256
additional materials to be evaluated. When addition additional materials
the user will be able to copy data from an existing material to use as a
start for a new material.

A single user cannot have more than one local database.
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2.9 PASS THROUGH TO MPD NETWORK ON STN

The system will provide direct access to the MPD Network menu interface
on STN International. The pass through mode of the program will aid the
user in logging on to MPDN/STN and then permit him to use any files and
commands that he is entitled to use. No help is given by IKSMAT in for-
mulating queries or executing any commands on MPDN/STN.

2.10 INTEGRATION OF COMPONENTS

The above listed components shall be integrated so that the functionality
of the system can perform as desired, with interaction between the com-
ponents being transparent to the user.

3. MASTER FILE

As part of the IKSMAT project a comprehensive version of the Military
Standardization Handbook, MIL-HDBK-5 will be made available on STN. This
database will include all footnotes, cautionary provisions, limitations on
materials applications, special requirements and the like, all displayed in such
a way that the user of the knowledge base will not miss important elements of
information which may not be obvious from looking at the numeric data
themselves. 1In addition, some data values will be added to this file from other
sources, such as from the Aerospace Structural Materials Handbook (ASMH).

In addition to data values derived directly from MIL-HDBK-5, some data values
will need to be calculated. These values will be delineated in the user
requirements for the file.

3.1 MINIMUM FILE REQUIRED FOR SEPTEMBER 1990

The following sections of the Master file will be completed by September,
1990.

Design Tables

Elongation Tabhles

Physical Properties Graphs
Thesaurus

3.2 FULL FILE REQUIRED FOR CONTRACT FULFILLMENT
In addition to data derived from Mil-Handbook-5, some additional data
fields will be added to the MIL-HDBK-5 file to be used as part of the IKSMAT

system only. These fields will not be shown to general users of the

Mil-Handbook-5 database on STN International. These additional data item may
include, but is not limited to:

>From specifications:
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Key requirements of MIL-STD-1587 (USAF) (Ref 13), notably
Materials excluded from use (e.g., 5.1.2.2 of MIL-STD)
Heat treatment requirements, limitations (e.g., 5.1.2.3)
Straightening, forming limitations (e.g., 5.1.2.4)
Thickness, cross-section limitations (Table I of MIL-STD)
Key requirements of MIL-STD-1568 (USAF) (Ref 14), notably

Materials excluded from use (e.g., 5.4.3.1.2)
Thickness, cross-section limitations

For castings, load reduction factors in MIL-A-008860A (Ref 15)

>From other sources (e.g., ASMH and publications/papers)

3.3

Exfoliation corrosion resistance
Cost, S$/1b

Special purchasing requirements (e.g., minimum size orders, limited
suppliers, other extras)

Relative processibility

Finishing requirements

Exceptional life cycle costs

For a complete description of the Master file, please refer to the file
design.

INTEGRATION OF FILE WITH MPD NETWORK

The file will be loaded as a standard STN file that is fully accessible to
users via any of the following methods: STN Messenger command language,
MPD Network menu interface, and the IKSMAT system. The file will be

reloaded when new versions of Mil-Handbook-5 are released, since the
majority of the data in the file is from Mil-Handbook-5.
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USER INTERFACE FUNCTIONALITY
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APPENDIX Al
USER INTERFACE FUNCTIONALITY

GENERAL FUNCTIONS

Several commands may be used at almost any point within IKSMAT. These are
referred to as basic commands. The user may execute these commands from
anywhere in the Windows environment with only limited exceptions. These
exceptions will be clearly identified to the user. These Basic Commands
are described below:

Help (2)

At any point, the user shall have the option to request help messages
specific to the current location in the system. The help messages will
describe the options available to the user at the current display. This
includes listing all of the available basic commands. For instance, if the
user types ’‘?’ at the Menu Option Window, the help message will contain one
to two line descriptions of each menu option and the basic commands. These
messages are designed to assist the user in navigating through the system.

Definitions (2 TERM)

At any point, the user may request the meaning of a name, term, or
abbreviation with the command ’'? TERM, where ’'TERM' is the name, term or
abbreviation being questioned. For example, ‘? ELONGATION’ would display
information about the term elongation.

In response to such a query about a material name, property term or vari-
able term or any abbreviation, the user will receive a display showing:

standard name/term

definition of material/property/variable
type of name/term

appropriate broader name/term

acceptable aliases (synonyms/"used for"s)
narrower terms {(if appropriate)

standard units {(if appropriate)

notes (including specs and test standards)

This data will come from the MPD Network Thesaurus. The display format
of the data is defined by the MPD Network Thccaurus file design

Main Menu (M)

The user shall be able to return to the Main Menu at any prompt in the
interface with the command 'M’. This command is useful for a user who is
unsure of where s/he is in the interface and would like to "start over".
If the user is in the middle of setting up a search when s/he choose to
execute the this command, the current search criteria will be lost and the
user will be required to rebuild the search.

Previous Window (P)
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The user shall be able to return to the previous screen at any prompt
in the interface with the by clicking on an appropriate icon. A user may
want to go to a previous screen to verify an earlier decision and then
return to the current screen.

SPECIFIC SCREEN FUNCTIONS

The following are the specific screen functions for IKSMAT:

1. Work within existing database (materials and properties)

11.

12.

Use standard criteria, priorities to determine the optimum
materials for an application

Change priorities of standard criteria to determine the optimum
materials for an application

2. Add new materials to database

21.

22.

23.

24.

Specify standard property values
Add new properties and specify values
Change priorities of standard criteria

Add new properties, criteria

3. Add new properties to database for existing materials

31.
32.

33.

Specify standard property values
Add new properties and specify values

Add new criteria, priorities

4. Add new criteria

41.

42.

Work with existing materials

Add new materials to database

5. Conduct general search

6. Options Menu

DISPLAY OF RESULTS

When the evaluation of search results has completed, information about the
top candidate materials will automatically be displayed to the user. This
display will have these characteristics:

a. The top five candidate materials will be displayed in order from top Lo
bottom of the display, with the best material being at the top.
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b.

h.

If fevwer than five materials were found then those materials meeting
the criteria will be displayed, followed by a message "No other
iaterials met the specified criteria”.

If no materials were found which met the criteria then the display
screen will contain only the message "No materials met the specified
criteria”.

There will be a standard default display format for each component
which IKSMAT can be used to search for. This format will contain tle
properties and criteria which are important for that component. Al a
minimum, it will contain all of the default standard criteria for that
component .

If a user has specified any additional criteria to be used in material
evaluation for a component, they will be displayed in addition to the
standard default display format.

The user will not be able to request which formats are displayed or the
units that are used.

The first column in the display will be the material name as specified
in the database where the material originated. This column will have a
format similar to that described below for the display foomat. The
heading for this column will be "Mat’1l".

The second column will contain the source of the material. The heading
for this column will be "Source". Values in this column will be "MIL-
5", "local", or "ASMH".

(Alternatively, this information could be identified by color coding on
the screen. For instance, data from a local database could be high-
lighted in a different color.)

The remaining columns of the display will be the display formats for
criteria and properties. Each display format will be output as a
column consisting of:

- the descriptor for the property or criteria (centered over the
column)

- units for the property or criteria (centered). If there are no
meaningful units for the column then that will be indicated by a "-".
If the materials being displayed have come from more than one source
{(e.g. MIL-5 and local database) and there is a conflict between units
used for a field then the MIL-5 untis will be used.

- a line of dashes of an appropriate length for the column

the display value (aligned on decimal point). If a property or
criteria is not defined for a material then that will be indicated
by a "-". All display values will be converted to the standard unit
(1f necessary) and will be output in a standard numeric format for
that property or criteria (precision, use of scientific notation,
etc.)
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- if the item is a criteria used for evaluating the material then the
display value will be follcwed immediately (no separating character)
by its rank enclosed within parenthesis. The rank indicates how this
material compares for that criteria among all materials that passed
the original search. 1In case of ties between more than one material,
each will be given the same rank, with the next best material given a
rank incremented by the number of tied materials.

Whenever possible, all display data will be output on one screen. If

this is not possible, the additional criteria and display columns will
be accessible via a scrolled region to the right of the current screen.
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APPENDIX B

FABRICABILITY FACTOR
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ALUMINUM

Sheet/Wingskins
Plate/Wingskins
Sheet/All Others
Forging/All
Extrusions/All

STEEL

Sheet /Wingskins
Plate/Wingskins
Plate/All Others
Forging/All
Extrusions/All

TITANIUM

Sheet /Wingskins
Plate/Wingskins
Plate/All Others
Forging/All
Extrusions/All

HIGH TEMP METALS

NOTE:

Sheet /Wingskins
Plate/Wingskins
Plate/All Others
Forging/all
Extrusions/All

FABRICABILITY FACTOR (CUMULATIVE POINTS)

TOTAL COosT WORKABILITY MACHINABILITY FINISHING PRODUCT
45 10 10 10 5 10
45 10 10 10 5 10
38 10 10 10 8 0
48 10 190 10 8 10
40 10 10 10 5 5
40 8 8 7 7 10
39 8 7 7 7 10
25 8 5 5 7 0
38 8 5 8 7 10
31 8 4 7 1 S
28 0 5 5 8 10
28 0 5 5 8 10
18 0 5 5 8 0
28 0 5 5 8 10
22 0 4 ) 8 5
35 4 7 6 8 10
35 4 7 6 8 10
24 4 6 6 8 0
34 4 6 6 8 10
27 4 4 6 8 5

development of the Fabricability Factors.
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APPENDIX C

SEARCH CRITERIA FOR IKSMAT

JuLy 30, 1990
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APPENDIX C

BASED UPON DESIGN CRITERIA FOR AEROSPACE COMPONENTS

July 30, 1990

Weight
Upper Wingskin (Sheet or thin plate) From 1.00 - 0O
1. Corrosion (exfoliation, gauged by relative stress corrosion
resistance, LT direction) Fsccth.LT/Fty.LT=> 0.75 1.00

where:

Fsccth.LT= LT threshold stress for stress-corrosion
cracking e.g., from Table 3.2.1.3.1(a): ksi

Fty.LT= LT tensile yield strength; ksi

or by corrosion rating A-best; D-worst
2. Compressive buckling/stiffness at temp Fcy.LT*3RTcy/Ec*%RTEc 0.60

where: Fcy.LT*%RTcy= LT compressive yield strength at

at designated temperature

Fey.LT= LT compressive yield strength at
room temperature; ksi

%RTcy= percent of room temperature Fcy
at designated temperature

Ec*3RTEc= compressive modulus at designated
temperature

Ec= compressive modulus of elasticity at room
temp; 10e3ksi

%RTEc= percent of room temperature Ec at
designated temperature

Default temperature = 300degF
3. Fracture toughness, critical crack size index 0.15
If data available, (Kapp/Fty.LT)e2
where: Kapp= apparent critical stress intensity factor from
residual strength tests, e.g., Fig. 3.7.4.1.10(f)
Fty.LT= LT tensile yield strength
For wingskins, if Kapp not available, and all other

components (KIc.LT/Fty.LT)e2
where: KIc.LT= LT plane-strain fracture toughness; ksi*ine0.5
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4. Fatigue expressed as either: 0.20

Fatigue crack growth rate, da/dN, at a stress-intensity
range, dK of 10 ksi*ine0.5; in/cycle

where: das= increment in crack length, in., per
dN=  increment in number of cycles

Or, if da/dN not available, axial-stress fatigue strength at
at 10e6 cycles (EL.A0.0), measured with notched specimens
having notch sharpness at Kt=5; ksi

where Kt= Neuber coefficient

5. Bearing ultimate strength, Fbru (ksi) at temperature 0.05
Fbru**RTFbru; ksi

where: Fbru= bearing ultimate strength; ksi
$RTFbru= percent of room temperature
bearing ultimate strength

6. Bearing yield strength, Fbry (ksi) at temperature 0.05
Fbry*RTFbry

where: Fbry= bearing yield strength; ksi
%RTFbry= percent of room temperature
bearing yield strength

7. Weight (density): lb/ine3 0.05
8. Manufacturing considerations 0.05

Numeric rating from 1 (best, combining low cost and
standard fabricating practices) to 10
(..epresenting worst combination of high cost and
difficult, non-standard fabricating practices)

Factors included:

cost (original material; $/1b)
forming difficulties?
machining difficulties?
finishing characteristics
product fit to part

Lower wingskins (Sheet or thin plate)

1. Corrosion (see upper wingskin) 1.00
2. Fracture toughness (see upper wingskin) 0.375
3. Fatique, da/dN, dK=10 ksi*ine0.5 (see upper wingskin) 0.375
or axial stress, 10e6 cycles, Kt=5
4. Strength efficiency, Ftu.LT/density 0.15
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5.

where: Ftu.LT= LT tensile ultimate strength; ksi

Manufacturing considerations (see upper wingskin)

Fuselage bulkhead, with wing carry-through (Plate or forging)

1.

Stress corrosion, (KIsccth.ST/KIc.ST)e2
or Fsccth.ST/Fty.ST => 0.7,

where: KIsccth.ST= ST threshold stress intensity factor
for stress corrosion cracking; ksi*ine0.S

KIC.ST= ST plane strain fracture toughness (if not
available, use LT value); ksi*ine0.5

Fsccth.ST= ST threshold stress for stress corrosion
cracking; ksi

Fty.ST= ST tensile yield strength; ksi
Fracture toughness, critical crack size index (KIc.LT/Fty.LT)e2
where: KIC.LT= LT plane strain fracture toughness; ksi*ine0.
Fty.LT= LT tensile yield strength; ksi
Fatigue, expressed as either:

Fatigue crack growth rate, da/dN, at a stress-intensity
range, dK of 10 ksi*ine(Q.5; in/cycle

where:
da= increment in crack length, in., per
dN= increment in number of cycles

Or, if da/dN not available: axial-stress fatigue strength at
at 10e6 cycles (EL.A0.0), measured with notched specimens
having notch sharpness at Kt=3-5; ksi

where Kt= Neuber coefficient

Strength efficiency, Ftu.ST/density (LT if ST not available)

Manufacturing considerations (see upper wingskins)

Fuselage/skin sheet, with fuel tanks (Sheet or thin plate)

1.
2.
3.

Exfoliation corrosion (see upper wingskin)
LT tensile strength at temperature, Ftu.LT*%RTFtu; ksi
LT tensile yield strength at temperature, Fty.LT*%RTFty; ksi

Stiffness: tensile modulus at temperature, E*%RTE; 10e3 ksi
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$. Fracture toughness: critical crack size index
{see upper wingskin)

6. Fatigue (see upper wingskin)
7. Manufacturing considerations (see upper wingskin)

Default temperature = 300 degF

Pivot Pin (Forging, extruded shape, or plate)
1. Stress corrosion (see bulkhead)

2. ST tensile strength at temperature,Ftu.ST*%RTFtu; ksi
(use 0.8LTFtu.LT if Ftu.ST not available)

3. Fatigue (see bulkhead)
4., Manufacturing considerations (see upper wingskin)

Default temperature = 300 degF

Landing Gear (Forging, extruded shape, or plate)
1. Stress corrosion (see bulkhead)

2. LT tensile strength efficiency at temperature,
Ftu.LT8%RTFtu/density; in.

3. Fatique (see bulkhead)
4. Wear resistance - microin/hr

5. ‘Fracture toughness: critical crack size index (see bulkhead)

[« 2]

Manufacturing considerations (see upper wingskin)

Default temperature = 300 degF

Wingspar (Forging, extruded shape, or plate)
1. Stress corrosion (see bulkhead)
2. Fracture toughness: critical crack size index (see bulkhead)

3. Fatigue (see bulkhead)

4, ST tensile ultimate strength efficiency, Ftu.ST/density; in.

5. ST tensile yield strength efficiency, Fty.ST/density; in.

6. Manufacturing considerations
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APPENDIX D

IKSMAT KNOWLEDGEBASE MANAGEMENT SYSTEM DESIGN

VERSION 3.2
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IKSMAT Knowledgebase Management System Design

Version 3.2
February 15, 1993

Kevin P. Cross
Roger B. Long
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I. Introduction

The purpose of this document is to present the final state of the
IKSMAT knowledge base and associated functionality by examining its design
and elucidating the assumptions that the design is based upon. The
ramifications of these assumptions will identify the limits of IKSMAT
functionality and may be used to review the stated IKSMAT user requirements.
The design and implementation of the IKSMAT Knowledgebase Management System
is complete and is included as part of the IKSMAT phase II prototype
program,

II. 1KSMAT Architecture

The architecture of the IKSMAT system is displayed in the IKSMAT
Functional Decomposition diagram (see figure 1). This description
identifies the major modules of the system according to their functionality.
The double-headed arrows indicate that there is two-way communication
between the modules.

The user interacts with the User Interface module to control operation
of the system. In pass-through mode, the user accesses the Communications
module and Crosstalk to communicate directly with remote MESSENGER software
and STN files. The user may directly access a Database Management System
to add, delete, update, and display material property data stored in the
local database. The user may directly access the Knowledge Base Mangement
System to add, delete, update, and display material design criteria for
aircraft components.

In search-mode, the Controller independently accesses the various
modules. Information from the knowledge base is used by the Search Query
Generator to create a MESSENGER query for searching the Military Handbook.
This query is sent to MESSENGER via the Communications module and Crosstalk.
A display query is subsequently sent to retrieve data from MESSENGER.
Retrieved materials are stored in a Data Buffer and are combined with
materials from the local database, if selected.

The Retrieval Logic post-processes the retrieved data, calculating
criteria values as necessary. Materials containing design criteria outside
of acceptable boundaries are eliminated from the buffer. Lastly, the Ranker
uses criteria priorities and 'weighting factors defined in the Knowledgebase
to rank the remaining materials in the Data Buffer so that the
most-acceptable materials appear at the beginning of the list.
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III. Knowledgebase Architecture

Knowledge used in IKSMAT consists of design criteria for the
construction of specific aircraft components. Currently these components
include: the fuselage bulkhead, fuselage skin, landing gear, lower wingskuin,
wing pivot pin, upper wingskin, and wingspar. The design criteria were
compiled from aerospace design experts at General Dynamics and from
materials experts at MPD, Inc.

The primary purpose of design criteria in IKSMAT is to support three
functions: 1) generation of queries to search numeric property data and
display materials data located in STN files and/or the local database, 2)
post-processing query results by removing materials that do not meet design
criteria specifications, and 3) ranking the answer set of materials by the
relative priorities of the design criteria. Algorithms for each of these
functions will be discussed in detail in later sections.

The knowledgebase management system was designed to contain component,
criteria, and material property data, and to support the three primary
IKSMAT functions. The knowledgebase is implemented in data files which can
be accessed and manipulated by the IKSMAT software using spreadsheet like
functions. The sheets are highly inter-related with cells in one sheet
containing references to rows or columns in other sheets. The relationship
between the sheets is part of the algorithm used for query generation, logic
evaluation and ranking.

The IKSMAT knowledge base consists of several, separate sprcadsheets
that are linked together (see figure 2). The component sheet (COMPS.DAT)
contains references to a set of design criteria for each component as well
as other component design information. Separate sheets were constructed to
hold the set of design criteria for each aircraft component. Each sheet
describes design criteria for an independent component. New sheets
describing design criteria for unrelated components (or for objects other
than aircraft) may be easily created and added to the knowledgebase. 1In
this sense each component sheet is an individual component knowledgebase
inside the larger IKSMAT knowledgebase. The component knowledgebases for
each component are: BULKHEAD.DAT (fuselage bulkhead), FUSELAGE.DAT (fuselage
skin), GEAR.DAT (landing gear), LOWER.DAT (lower wingskin), PIN.DAT (pivot
pin), UPPER.DAT (upper wingskin), and WINGSPAR.DAT (wingspar) respectively.

Since many of the design criteria for material specifications are
identical for different aircraft components, a common sheet of all design
criteria was created which is referenced by each component knowledgebase
(CRITERIA.DAT). Component knowledgebases are also termed criteria indexes
as they reference the Criteria sheet. Criteria may be defined as a single,
numeric material property (posted criteria), as a mathematical combination
of several material properties (calculated criteria) or as a property which
varies by temperature and must be evaluated at the temperature specified
by the user (interpolated criteria).

Each sheet will be discussed in detail in later sections. The basic
sheet relationships are illustrated in figure 2. The relationships between
the various sheets show the dependency of data in one sheet on the data in
other sheets.
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The right column of figure 2 lists sheets for user-defined knowledge.
These relationships parallel those for system knowledge (in the left
column). The User sheet determines whether the component currently being
designed was defined by the system or the user. User-defined components are
identified in the UCOMPS.DAT sheet. The set of design criteria for a
user-defined component is defined in the UINDEX.DAT sheet. There may be
multiple instance of this sheet. A UINDEX.DAT sheet may reference criteria
defined in system (CRITERIA.DAT) or user (UCRIT.DAT) Criteria sheets.

The following sections describe the sheets and IKSMAT functions that
constitute the knowledgebases and the knowledgebase management system.
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COMPS.DAT UCOMPS.DAT
WINGSPAR.DAT UINDEX.DAT
CRITERIA.DAT UCRIT.DAT

Knowledge Base Architecture

Figure 2.




IV. User Interface Accessibility

The IKSMAT knowledgebase is read by the IKSMAT user interface
application as sheets are needed. They are removed from memory when they
are no longer needed. For permanent updates, IKSMAT will write the sheet
back to disk. Access to the knowledgebase is initiated by the IKSMAT user
interface prompting the user for the component to be evaluated, the database
source, the design temperature and the minimum criteria weight. This
determines which other knowledgebase sheets will be accessed.

The database source value determines which databases that will be
searched. A user may choose to search the remote database (IKSMAT master
database), the local database, or both. If the database is "REMOTE", a
MESSENGER search query will be generated and the results post-processed.

If the database is "LOCAL", no MESSENGER search query will be generated and
no MIL-HNDBK-5 data will be retrieved. 1If the database is "BOTH", both the
local and STN databases will be searched. The user may choose to evaluate
the pre-defined components using standard criteria or select a component or
criteria definition which they have defined in the user sheets.

The minimum criteria weight value identifies the minimum criteria
weight necessary to generate a search query statement for a criterion. If a
criterion has a weight below this value, no search of this criterion will be
included in the search query. Instead, this criterion will be added to the
display query so that its values may still be used in ranking retrieved
materials.
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V. Component Design Parameters

The component sheet (COMPS.DAT) contains references to a set of design
criteria for each component (see figure 3). The user-defined component
sheet (UCOMPS.DAT) has the same format as COMPS.DAT.

The available components containing design criteria are listed in the
"Component" field. The "Criteria Reference" field contains the name of the
criteria index sheet for a given component. The "Default Design Temp" field
contains the default design temperature (Fahrenheit) for each component.
Different components may have different design temperatures. The "Lower
Thickness" and "Upper Thickness" fields determine the thickness range (in
inches) for a component. Different components may have different design
thicknesses.

Data in fields for "Preferred Thickness", "Preferred Form", "lst
Alternate Form", "2nd Alternate Form", and "Preferred Base" are used to
determine which form and thickness of a material is to be displayed when
several sets of measurements for the same material (ALLOY/TREATMENT/FORM)
are encountered during logic evaluation and ranking. These fields are not
included in the material selection criteria. Only one instance of a
material will appear in the final display.
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VI. Component Knowledgebases

Component kncwledgebases (also called criteria indexes) contain the set
of design criteria evaluated in IKSMAT (see figures 4a and 4b). The
component knowledgebases for each component are: BULKHEAD.DAT (fuselage
bulkhead), FUSELAGE.DAT (fuselage skin), GEAR.DAT (landing gear), LOWER.DAT
{lower wingskin), PIN.DAT (pivot pin), UPPER.DAT (upper wingskin), and
WINGSPAR.DAT (wingspar) respectively.

The first field in each knowledgebase contains the names of the
criteria. These cell formulas reference the criteria names in the
CRITERIA.DAT sheet. The "Priority" and "Weight" fields contain the relative
priority and weight of each criterion relative to the other criteria. The
criteria priority is a user-changeable value of the relative importance of a
criterion. The criteria weight is an internal value used to determine
whether this criterion will be used in the search query as well as the
importance of this criterion in ranking. For phase II of the IKSMAT
prototype the user is not able to specify the weight value for a criterion.
The weight value is determined by the priority of the criterion, with the
highest weights being given to the criteria with the highest priority.

The user-defined criteria index sheet (UINDEX.DAT) may be created to
contain user definitions of a new component, or a redefinition of the design
criteria for an existing component. It has the same format as all other
criteria indexes except that it may reference user-defined criteria
contained in UCRIT.DAT as well as system-defined criteria contained in
CRITERIA.DAT (see figure 2).
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VII. Criteria Definitions

Every system design criterion is defined in the CRITERIA.DAT sheet (see
figures 5a and 5b). The criteria names are defined in the first field while
the "Definition" field contains a readable comment defining the criterion.
Criteria may be defined as a single numeric material property, as a
mathematical combination of several material properties or as a property
which varies by temperature which must be evaluated at the temperature
specified by the user. Criteria defined as mathematical combinations of
basic material properties may be pre-calculated on the search file or
calculated during the search. Commonly-accessed criteria, such as those
dealing with stress corrosion, are calculated and stored on the STN search
file during file building. For temperature-dependent criteria
pre-calculation was not possible since the user may specify any arbitrary
temperature at search cime. These criteria are computed by the search
software by interpolating the measurements at the two temperatures closest
to the search temperature.

The "Property Reference" field specifies whether the criterion is
posted on the STN file or needs to be calculated or interpolated at search
time. A criterion that is pre-calculated, or is a single property is
considered "posted”. For a posted criterion, the "Field Code" field lists
the search field code of the criterion on the STN file. This field code is
used to construct a query for that component using the "Minimum" and
"Maximun" values as the endpoints of the search range.

For a calculated criterion, the "Field Code" value references another
criterion definition in the CRITERIA.DAT sheet; this is the first operand of
the calculation. The "Secondary Field" value references the criterion
definition for the second operand. The "Operator" field gives the operation
which is to be performed with the two operands. Supported operations are:

* = multiplication
/ = division

+ = addition

- = subtraction

The criteria definitions referenced for the operands may be of any type:
posted, calculated or interpolated. Each operand will be resolved
recursively until a value can be found for the operand or it is determined
that it is undefined. Each criterion must be able to be eventually resolved
as a posted or interpolated value. It is not permitted to refer to a
calculated criterion .n the definition for a criterion which depends on the
same criterion; this would create an unresolved loop of definitions. One
operand of a calculated criterion may be a constant value. These are stored
in the CRITERIA.DAT sheet as other criterion and are indicated by a
"Property Reference" = ’'calculated’, "Field Code" = no value and "Minimum" =
constant value. The posted or interpolated criteria which resolve a
calculated criterion will be included in the search query for the STN file
just as other criteria of those types are. The values needed to resolve
each criterion will be retrieved from the display file for all candidate
answers and the criterion value calculated. Candidate answers which have
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calculated criteria values which fall outside of the "Maximum" and "Minimum"
values will be eliminated during the Logic Evaluation phase of the search.

Resolving interpolated fields on the IKSMAT master file requires two
operations: interpolating a temperature dependent property at the specified
search temperature to get the percent of room temperature for that value
and then multiplying that percent by the room temperature value and dividing
by 100 to get the actual property value at the specified temperature. 1In
the criteria definitions for interpolated criteria the "Field Code"
identifies the room temperature measurement on the search file. The
"Secondary Field" identified the percent of room temperature value which
must be interpolated at the specified search temperature. The "Minimum" and
"Maximum” fields give the search range endpoints which the result of the
calculation must fall between. The interpolation, calculation and checking
of endpoints is included in the search query for the STN file as a single
operation which is done by the search software at the search engines.

The "Optimal" field is used after the search has completed, during the
ranking of materials. Each criteria value is scored on how well it matches
the "best" value for the criterion. An optimal value may be ’'high’, ’low’,
or ‘close’ to the desired value for a criterion.

Each criterion may specify an alternative criterion for retrieval if
the primary criterion is: 1) unavailable for a given material or 2) cannot
be calculated or interpolated because one of the basic properties is
unavailable. 1In these cases, the value in the "Alternative Criteria" field
will be used as an alternative specification. The logic for this type of
retrieval is included inside the generated search query. Additionally, each
alternative criterion may specify another alternative criterion. The total
number of alternative criteria is unrestricted and is open-ended. An
alternate criterion may be posted, calculated or interpolated.

The "Heading" value is used in the final display of search answers to
identify the criterion value. The "Score Rank Heading" appears in the
search display over the column which gives the score and rank for that
criterion value as compared to other values for the same criterion. See the
section on Postprocessing Queries for an explanation of scoring and ranking.

The "Display Field  value is used for posted and interpolated criteria
to identify the field which should be retrieved from the display file for
this criterion. This is the value for the criterion.

The user-defined criteria sheet (UCRIT.DAT) contains user definitions
of new criteria for a new or existing component. It has the same format as
CRITERIA.DAT and may reference other criteria definitions in CRITERIA.DAT or
UCRIT.DAT. Each criterion definition in CRITERIA.DAT and UCRIT.DAT must
have a unique name. Criteria in each sheet are ordered by their ASCII
sorting sequence to allow for efficient lookup.
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VIII. Search Query Generation

Search query generation is done at search time by the IKSMAT user
interface application only if the user has chosen to search the IKSMAT
master database. A portion of the query is generated for each criterion
defined in the knowledgebase for the component being evaluated. This set
of queries is combined together with the material thickness range deflined
in the component sheet to form the complete query. The purpose of the
search query is to eliminate from consideration materials on the IKSMAT
master database whose properties do not meet the criteria for the component
being evaluated at the search temperature specified by the user.

Queries for the criteria for a component are generated from the
criteria definition (CRITERIA.DAT) sheet. If a criterion is posted, the
query for that criterion consists of the minimum to maximum criterion values
searched within the Field Code. For interpolated criteria the query
consists of logic to locate the property percent of room temperature values
for the two temperatures closest to the search temperature, a calculation
to interpolate the sets of property/temperature points at the search
temperature, a calculation to multiply that percent of room temperature
value by the room temperature measurement for that property, and a
comparison to make sure that the result falls within the range of the
minimum and maximum values for that criterion. For calculated criteria a
query will be generated for any component of the calculation which is for a
posted or interpolated criterion for which a minimum and maximum range has
been defined. It is possible that no search query will be generated for a
calculated criterion if no minimum and maximum ranges have been defined for
the components of the calculation.

If a criterion, posted or not, has an Alterative Criteria then it 1is
constructed and added to the query so that it will be evaluated tor each
candidate material only if the primary criterion value is not available for
that material. The queries for all criteria contain a final check to see
if none of the primary or alternate criteria values are defined for the
candidate material. If that is true then the material is allowed to pass
for that criterion to make sure that potential hits are not rejected just
because a particular property has not been measured for a material.

As mentioned earlier, a Minimum Criteria Weight can be used to restrict
query generation for a criterion. If a criterion has a weight below the
minimum, no statement searching this criterion will be included in the
search query. Instead, this criterion field code will be added to the
display query so that its values may still be used in ranking retrieved
materials. Query statements restricting material thickness are always
included in the complete search query.

The maximum line length in MESSENGER is 255 characters. Consequently,
if the search query is longer than that, it must be broken up into several
query statements to form a multiple-line query.
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IX. Display Query Generation

Display query generation is done at the same time as search query
ceneration, also only if the user has chosen to search the IKSMAT master
database. The display query contains the field rames for items where values
are needed to complete the evaluation of answers, for ranking and for the
display of search results. The nature of processing at the search engines
requires that it also contain the calculations needed to resolve all
interpolated fields. The display query will also contain any fields needed
to resolve calculated criteria.

X. Postprocessing Queries

If the remote file is being searched the search query and display
queries are sent to the STN system and the IKSMAT master database is
searched. Material properties are retrieved by sending display requests
and the results placed in the RETRIEVE.DAT sheet. Each column contains one
of the material criteria or property values generated by the display query.
An additional "Source" field indicates the source of the data as local or
remote. Each candidate answer becomes a row.

If a local database is searched by itself or with the remote file, data
from the local database is added to the Retrieve sheet before
post-processing is begun. Only local materials which meet the thickness
limits for the component, defined in the Component sheet, are added as rows
to the Retrieve sheet. Interpolation of temperature dependent criteria
values at the designated search temperature is done as part of the
processing to add local data to RETRIEVE.DAT.

Post-processing material property data is necessary to calculate design
criteria values for a component from raw property data values.
Post-processing is not necessary for criteria that are posted or
interpolated on the remote file since the search query has already
restricted the boundary limits for those values. All criteria on the local
database must be checked zs no prior search is performed on these data. It
is assumed that criteria on the remote file have the same characteristics
on the local file (posted, interpolated and calculated) and use the same
units of measurement.

Post processing begins by an evaluation of cach design criterion
specified for the component against the materials in RETRIEVE.DAT. This is
done for each candidate answer. The different cases are outlined belcw in
the order that they are evaluated:

1) If a criterion is posted or interpolated and does not specify any
alternative criteria, and only the remote file was searched, then no
calculation or checking need be performed for that criterion.

2) If the local database was searched and the criterion is posted or
interpolated, then the criterion values for all Source=local rows in
the Retrieve sheet are checked for boundary limits. Any rows which
do not meet the boundaries for a criterion are removed from
RETRIEVE.DAT and will not be considered an answer.
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3) If a criterion is calculated then the calculation will be performed
and the value checked against its boundary limits. The first step
in the calculation is checking to see that the operands of the
calculation have been resolved. These criteria names are specified
in the Field Code and Secondary Field columns in the criterion
definition. If a value is not present in the RETRIEVE.DAT column
for a criterion which is an operand, its definition is checked to
see if it must be calculated or if there is an alternative criteria.
If it can be calculated then it 1is; otherwise thc alternative
criteria is checked. This processing will continue through as many
levels as necessary to get a value for an operand or determine that
one .s not available. If both operands of a calculation can be
resolved then the operation contained in the Operation column of
the criterion definition is performed and the result saved in the
criterion column for the current row. Any results which fall
outside of the boundaries for the criterion will have the material
row removed from RETRIEVE.DAT.

4) If the primary criterion does not have a value defined or it can
not be calculated and an alternative criterion is specified, it is
also calculated and/or checked with the same rigor as the primary
criterion. This continues through the chain of alternate criteria
until a value is found or the chain is exhausted. In this manner,
any number of alternatives for one criterion may be evaluated. If
a value can not be determined for a criterion then it is assumed to
be acceptable.

XI. Ranking Materials By Design Criteria

Materials which meet all of the search criteric are given a score for
each criterion and for the material as a whole. The scores are compared to
determine the relative rank for each material for each criterion and for
the material as a whole. A material with a high score is better than a
material with a low score. The material with the highest total score can
be said to meet the criteria the best and would be given the rank of one.
Materials with the next highest score would be given the rank of two and so
on, Materials with the same score are given the same rank.

The score for a criterion is a decimal value of 0.000 or between 1.000
and 10.000. It is determined by normalizing the values for a criterion for
all materials which met the search criteria. The material with the best
value for a criterion is given the score of 10.000; the material with the
worst value is given a score of 1.000. Materials with values in between
the best and worst are given scores between 10.000 and 1.000 which reflect
their relative difference from the best and worst. Materials which do not
have a value for a criterion are given a score of J.000. If all materials
have the same value for a criterion then they will all be given a score of
10.000. The definition for the best criteria value can vary for each
criterion. It can be the highest value, lowest value or the value closest
to some optimal value.

The score for a material is determined by multiplying each criteria
score by the weighting factor defined for that criterion in the sheet for
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the component being evaluated. The weighted criteria scores are summed to
give the total score for the material.

This method for determining material scores has some known weaknesses.
They are:

* a very high or low criteria value for a material can affect the
scores for all other materials for that criterion since they are
normalized to each other

* a material which doesn’t have a value for a criterion is given
a score of 0.000, ranking it below all other materials, even
though its real performance is unknown

¢« a high score on a heavily weighted criterion will cause a material
to rank highly even if it has poor scores for other criteria
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APPENDIX E

FILE DESIGN FOR MASTER IKSMAT DATABASE
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File: MH5 Section K2.227.1.1
Status: Proposed for MHS5.2 Date: 92.04.17
Database Design Summary

STN INTERNATIONAL DATABASE DESIGN SUMMARY

Proposed STN filename: MHS

Database name: Military Standardization Handbook: Metallic Materials

and Elements for Aerospace Vehicle Structures Database (MIL-HDBK-5SF).

Database producer: US Department of Defense and Federal Aviation

Administration.

Proposed implementation date: 04/93

Submission date to File Design STNIG:

Provisional approval date: Final approval date:

Any corresponding hardcopy publication? Printed Handbook (MIL-HDBK-5F)

Type of file (bibliographic, numeric, full-text, etc.): Numeric

Subject matter: Standardized design values and related design information

for metallic materials and structural elements used in aerospace structures.

Types of documents covered:_ N/A

Intended audience: Engineers and scientists interested in the selection

of materials and elements for aerospace structures.

Language of file: _English.
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File: MH5 Section K2.227.1.1
Status: Proposed for MH5.2 Date: 92.04.17
Database Design Summary

File size: Approx. 1000 workunits with the key ALLOY-FORM-TREAT

Max. record size: unknown Avg. record size: unknown

Years covered: 1990 Edition

Update Size and Frequency: Reloaded semi-annually

Design submitted by: FE. Scurr.

Remarks: A workunit in this file is a set of design data for one combination
of material, form, and condition (CNAME_FORM_TREAT)

Commands available in this file:

ACTIVATE YES EXPAND YES PRINT YES SEARCH YES

BATCH NO FILE required QUERY YES SELECT YES

DELETE YES HELP required RUN NO SEND NO

DISPLAY YES LOGOFF required SAVE required SET YES

DOWNLOAD __NO NEWS YES SCREEN NO STRUCTU __NO

EDIT YES ORDER YES SDI NO SORT YES
- 68 -




File: MHS Section K2.227.1.1
Status: Proposed for MH5.2 Date: 92.04.17
Database Design Summary

Copyright Notice: COPYRIGHT (c) YYYY U.S. Secretary of Defense on behalf

¢of the U.S. Government

File Access Restrictions: None

Help File Names: Military Handbook MIL-HDBK-5F

Help File Names Message Availability: System-wide

SET RANGE Parameters: Accession Number

SET HIGHLIGHT default:__ ON

SELECT default field: Alloy Designation

BROWSE Index: not required

SUBSET Search required: not required

Numeric Rounding: Yes Use defaults: Yes

Numeric Display Parameters:_See Display Fields.

Extracted Term (Type 1) Crossover:__YES

Registry File Locator (I.C) search field: MHS, CPD FILES

CAS Authority Database LCTABLE value: MHS

Structure Search Mode ($SS, LEXA, FAM, CSS): nol requited

Special billing features: Count CAS RN search terms separately
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File: MHS Section K2.227.1.1
Status: Proposed for MHS.2 Date: 92.04.17
Database Design Summary

CAN Other Sources (0S) search field (Yes/No):_NO

SDI Freguency: No SD1

Thesaurus (name, field, language(s)): MPDN Thesaurus, /THI, Englisgh

Thesaurus (SET REL ON (YES/NO); ARC=):_YES; ARC=PFT
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File: MH5 Seclion K2.227.1.1
Status: Proposed for MHS5.2 Date: 92.04.17
Database Design Summary

MHS Fields

Code Name

Generated Fields

AN Accession Number

BI Basic Index (1)

FA Field Availability

FNA Field Not Available (2)

MAI Material Index

MATCL Material Class

MATSUB Material Subclass

MATTP Material Type

MPDBRF MPD Brief Display (3)

PPN Preferred Property Name (Alias for FA field)
PRPFA Property Field Available (4)
RN CAS Registry Number

THI Thesaurus Index

(1) The Basic Index contains single word terms from the Alloy (ALLOY),
Unified Numbering System Number (UNS), CAS Registry Number (RN),
Product Form (FRM), Condition (COND), Temper (TEMPR), and Specimen
Orientation (SPEOR} fields.

(2) Dummy field - field specific edit required

(3) Special field introduced to provide a specific display via the
MPDN menu interface., Available to Messenger users but not expected
to be used by them. Will not be documented.

{4) Special fields introduced to provide a specific "dynamic list"
capability via the MPDN menu interface. Available to Messenger users
but not expected to be used by them. Will not be documented.

Material Level Fields

ALLOY Alloy Designation
UNS Unified Numbering System Number
Code Name

Specimen Level Fields

COND Condition

DEN Density

FRM Product Form

MATTH Material Thickness
SPEC Specification Number
SPECSRC Specification Source
SPEOR Specimen Orientation
SPHT Specific Heat

TEMPR Temper
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Fnvironment Level Fields

BXR Biaxial Ratio*

CRPSTRA Creep Strain

EXTEMP Exposure Temperature

EXTIM Exposure Time

MSTRE Mean Stress*

MSTREL Mean Stress Relaxation (MSE=display only)*
STRAR Strain Ratio*

STRER Stress Ratio*

TTEMP Test Temperature

Source Level Fields

BAS Design Basis
ROP Ramberg-~0sgood Parameter*

-12-




File: MHS

Section K2.227.

Status: Proposed for MHS.2 Date: 92.04.17
Database Design Summary

Code

Name

Property Level Fields

BRU
BRU%RT
BRY
BRY%RT
Cus
CYS
CYS%RT
E

E3RT
EC
EC%RT
ECND
EG
EG%RT
ELON
ELON%RT
EOD
FAT
FATSTRA
FCGR
KC

KIC
KIC%RT
KIC.CV

LEC
MAXDIA
MSTREL
PRNU
PRNU%RT
RA
RA%RT
RESST
RHN
RHN.SC
ROP
scC
TCND
TST
TYS
TYSSA
TYS%RT
Uss
USS%RT
UTS
UTS.RT

Bearing Ultimate Strength*
Percent Room Temperature BRU*
Bearing Yield Strength*

Percent Room Temperature BRY*

Compressive Ultimate Strength
Compressive Yield Strength
Percent Room Temperature CYS*
Tensile Modulus of Elasticity
Percent Room Temperature E*
Compressive Modulus of Elasticity
Percent Room Temperature EC*
Electric Conductivity

Shear Modulus of Elasticity
Percent Room Temperature EG*
Tensile Elongation

Percent Room Temperature ELON*
Ratio of Edge Distance to Hole Diameter
Fatique Strength

Fatique Strain Range*

Fatigue Crack Propagation Rate
Plane Stress Fracture Toughness*
Plane Strain Fracture Toughness

Percent Room Temperature KIC*
Plane Strain Fracture Toughness,
Coefficient of Variation
Linear Expansion Coefficient

Maximum Round Diameter*

Mean Stress Relaxation*
Poisson’s Ratio

Percent Room Temperature PRNU*
Reduction in Area

Percent Room Temperature RA¥*
Residual Strength*

Rockwell Hardness

Rockwell Hardness Scale
Ramberg-0sgood Parameter*
Stress Corrosion Rating

Thermal Conductivity

Tensile Stress

Tensile Yield Strength

Axial Stress as Percent TYS*
Percent Room Temperature TYS*

Ultimate Shear Strength

Percent Room Temperature USS*
Tensile Ultimate Strength
Percent Room Temperature UTS*
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Code Name

Variable Fields Generated for X-axis in Property Level

CRIN Initial Crack Length*

DFELK Stress Intensity Factor Range*
EXTEMP Exposure Temperature

FATL Fatigue Life

STRAIN Strain Increment*

TSTRA Tensile Strain*

TTEMP Test Temperature

TYS%H Hoop Stress as Percent TYS*

* New STN Field

Code Name

Fields Not Present in PDA data (Identified for Sci-Tech data)

BRU%RF BRU Reduction Factor

BRY%RF BRY Reduction Factor

CDANO CDA Alloy Number

EXLIM High Temperature Exposure Limit
EXSTRE Exposure Stress

FC Allowable Column Stress

FCC Allowable Crushing Stress

GDEL G Delta Ratio

LODIA Length to Diameter Ratio (embedded in DIMS)
PNWDT Panel Width (embedded in DIMS)
QNO QQ-C-390 Alloy Number

RUP Stress Rupture Strength
RUP.TIM Stress Rupture Time

SLR Slenderness Ratio

TEMPR.T Tempering Temperature

WELD Weldability

WELDTP Weld Type
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Section K2.227.1.1
Date: 92.04.17

MHS Search Fields
Field Left- Numeric Max. Term R Search Implied Proximity Field
Code Trunc Field Length (1) Value Units Edit;Parse;Stopword Edit
Generated Fields
AN - - - - - - -
BI - - - - - EO80DHS; IPPL1; IPSWO -
FA (2) - ~ - - - - -
FNA - - - - - - (3)
MAI - - - - - - (4)
MATCL - - - - - - -
MATSUB - - - - - - -
MATTP - - - - - - -
MPDBRF - - - - - - -
PPN - - - - - - -
PRPFA - - - - - - -
RN - - - - - - -
THI - 200 - - - - -
{1) Unless otherwise specified in this column, the maximum term length is

the system defauit (52 characters).
{2) Display HIT of the results of a search on a field qualifier in

the /FA field will be the display format which contains that

field, e.q., for => S LEC/FA, D HIT will provide the LEC

display format for the first answer in the answer set.
{3) Convert user input TERM/FNA to (ALL/FA NOT TERM/FA)

(4) A field edit is required in the MAI

field to convert user input of the

type => S TERMA TERMB TERMC/MAI to => S TERMA/MAI (S) TERMB/MAI (S) TERMC/MAI

Material Level Fields

ALLOY - 200 - -
UNS - - - -

Field Left-
Code Trunc

Numeric Max. Term R
Field Length (1) Value

Search
Units

Implied Proximity Field
Edit;Parse;Stopword Edit

Specimen Level Fields

COND
DEN
FRM
MATTH
SPEC
SPECSRC
SPEOR
SPHT
TEMPR

- (5)

)
[ S B |
|

- (5)

I
i

(5)

1

lb/in**3 - -

in - -

Btu/lb*F - -

3
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Environment Level Fields

BXR - X - (S5) none - -
CRPSTRA - X - (5) % - -
EXTEMP - X - (S) F - -
EXTIM - X - (5) h - -
MSTRE - X - (5) ksi - -
MSTREL - X - (5) none - -
STRAR - X - (5) none - -
STRER - X - (5) none - -
TTEMP - X - {(5) F - -
Source Level Fields

BAS - - - - - - -
ROP - X - (5) none - -
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Field Left-
Code Trunc

Search
Value Units

Numeric Max. Term R
Field Length (1)

Section K2.227.1.1
Date: 92.04.17

Implied Proximity Field
Edit;Parse;Stopword Edit

Property Level Fields

BRU - X - (5) ksi - -
BRU*RT - X - (9) % - -
BRY - X - (5) ksi - -
BRY%RT - X - (5) % - -
Ccus - X - (5) ksi - -
CYS - X - (5) ksi -

CYSILRT - X - (5) % - -
E - X - (5) Msi - -
E%RT - X - (5) % - -
EC - X - (5) Msi - -
EC%RT - X - (5) % - -
ECND - X - (5) “IACS - -
EG - X - (5) Msi - -
EG%RT - X - {5) % - -
ELON - X - (5) % - -
ELON%RT - X - (5) % - -
EOD - X - (5) none - -
FAT - X - (5) ksi - -
FATSTRA - X - {5) none - -
FCGR - X - (5) in/cycle - -
KC - X - {(5) ksi*in**0.5 - -
KIC - X - (5) ksi*in**(0.5 - -
KIC%RT - X - (5) % - -
KIC.CV - X - (5) % - -
LEC - X - (5) uin/in*F - -

(5) uin/in

MAXDIA - X - (5) in - -
MSTREL - X - (5) none - -
PRNU - X - (5) none - -
PRNU%RT - X - (S) % - -
RA - X - (5) % - -
RA%RT - X - (5) % - -
RESST - X - (5) ksi - -
RHN - X - (5) none - (N
RHN.SC - - - - - - {7)
ROP - X - () none - -
scc - - - - - - -
TCND - X - (5) Btu*ft/ft**2%h+*F - -
TST - X - (5) ksi - -
TYS - X - (5) ksi - -
TYS%A - X - (5) none - -
TYS3RT - X - (5) - -
uss - X - (5) ksi - -
USS3RT - X - (5) - -
uTS - X - (5) ksi - -
UTS%RT - X - (5) -
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Database Design Summary

Iield Left- Numeric Max. Term R Search Implied Proximity Field
Code Trunc Field Length (1) Value Units Edit ;Parse;Stopword Edit

Variable Fields Generated for X-axis in Property Level

CRIN - X - (5) in - -
DELK - X - (5) ksi*in**0.5 - -
EXTEMP - X - (5) F - -
FATL - X - (5) cycles - -
STRAIN - X - (5) % - -
TSTRA - X - {5) uin/in - -
TTEMP - X - (5) F - -
TYS%H - X - (5) none - -

(5) Numeric ranges will be indexed for these fields and an R value must
be selected for the query expansion that is part of the range search
feature.

(7) RHN Field Edit required (only C scale valid for this file)
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MHS5 Display Fields

Field Custom Answer High- SELECT SELECT Original Table
Code Display _SORT  light(6) SELECT _CHEM NAME Units SORT _ SORTKEY

Generated Fields

AN

FA
MATCL
MATSUB
MATTP
MPDBRF
PRPFA
RN

DX 1 X X X X
[ -
o x|
v X
1
|
|
]
[ -

X
=

[

!

1

Material Level Fields

ALLOY X X X X X X - - A
UNS X X X

Specimen Level Fields

COND X X X X - - - - A
DEN - X - - - - 1b/in**3 - N
FRM X X X X - - - - A
MATTH X X - - - - in - N
SPEC X X X X - - - - A
SPECSRC = X - X - - - - A
SPEOR - - - - -
SPHT X - Btu/lb*deg ¥ N
TEMPR X X X X - - - : A
Environment Level Fields

BXK - - - - - - none -
CRPSTRA - - - - - - M - -
EXTEMP : - - - - - dog F

EXTIM : - - - : h -

MSTRE - - - - - - ksi - -
MSTREL - - - - - - none -

STRAR - - - - - - none

STRER - - -~ - - - none -

TTEMP - - - - - deg F -
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File: MHS
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Database Design Summary

Section K2,227.1.1

Date:

92.04.17

Field Custom Answer High- SELECT SELECT Original Table

Code Display _SORT light SELECT CHEM NAME Units SORT SORTKEY

Source Level Fields

BAS - - - - - - - - -

ROP - - - - - - none - -
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File: MHS

Status: Proposed for MHS5.2

Database Design Summary

Field Custom Answer
Code Display SORT

High-
light

SELECT

Section K2.227.1.1
Date: 92.04.17

SELECT SELECT Original Table
Units CCRT SORTKEY

Property Level Fields

BRU - -
BRU%RT - -
BRY - -
BRYSRT - -
Cus - -
CYS - -
CYS%RT - -
E — —
E%RT - -
EC - -
EC%RT - -
ECND - -
EG - -
EG3%RT - -
ELON - -
ELON%RT - -
EOD - -
FAT - -
FATSTRA - -
FCGR - -
KC - -
KIC - -
KIC%RT - -
KIC.CV - -
LEC - -
MAXDIA - -
MSTREL - -
PPNTJ - -
PRNTIERT - -
RA - -
RAZRT - -
RESST - -
RHN - -
ROP - -
SCcC - -
TCND - -
TST - -
TYS - -
TYS'A - =
TYS%RT -

Uss -

USS.RT - -
UTS - -
UTS%RT - -

__81 -

none -

ksi -
none -
in/cycle -

ksi*in**0.5 -
ksi*in**(.,5 -

% -
c.
o

uin/in*deg F -

in -
none -
none -
¢

o

ksi -
none -
none -

Btu*ft/ft**2*h*deq ¥

ksi -
kst

none -
ks

)

ks1
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Database Design Summary

Field Custom Answer High- SELECT SELECT Original Table

Code Digplay _SORT light SELECT CHEM NAME Units SORT SORTKEY

Variable Fields Generated for X-axis in Property Level

CRIN ~ - - - - - in -
DELK - - - - - - ksi*in**Q .5 -
ZXTEMP - - - - - - deg F -
FATL - - - - - - cycles -
STRAIN - - - - - - ° -
TSTRA - - - - - - Uin/in =
TTEMP - - - - - - deg F -
TYS%H - - - - - - none -

(6) Hit term highlighting with asterisks is turned on only for the fields
in this table indicated by ’'X’. Highlighting must be turned on for
all fields, without the hit term asterisks feature, in order to
capture the highlighting proximity information required for the QRD
feature. Display fields required in the QRD format are defined in
the section on predefined display formats in the detailed design.

Default format: QRD

Predefined Formats

ALL
BRF
IDE
ELON
MECH
PHYS
MOD
TCND
SPHT
LEC

Other Formats

QRD
HIT
KWIC
occ
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MHS Fields -~ Numeric Display Parameters

Field Decimal Exponential Leading Max. Number
Code Pattern Zeros Digits Zero Round (1) Trailing 0’'s (2) Note

BRU
BRU3RT (3)
BRY

BRY $RT (3)
BXR (4)
CRIN

CRPSTRA (3)
cuUs

CYS

CYSSRT (3)
DELK

DEN

E

E%RT (3)
EC

ECSRT (3)
ECND

EG

EG..RT (3)
ELON (3)
ELON%RT (3)
EOD (4)
EXTEMP

EXTEMP

EXTIM

FAT

FATL

FATSTRA (4)
FCGR

KC

KIC

KIC%RT (3)
KIC.CV (3)
LEC
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Field Decimal Exponential Leading Max. Number

Code Pattern Zeros Digits zZero Round (1) Trailing 0’s (2) Note
MATTH

MAXDIA

MSTRE

MSTREL {4)
PRNU (4)
PRNU%RT (3)
RA (3)
RASGRT {3)
RESST

RHN (4)
ROP (4)
SPHT

STRAIN (3)
STRAR (4)
STRER (4)
TCND

TST

TSTRA

TTEMP

TTEMP

TYS

TYS%A (4)
TYS%H

TYS%RT (3)
Uss

USSSRT (3)
UTS

UTS%RT (3)

(1) Y = round and use defaults; N = do not round; 1-8 = round and use this number
for the number of significant digits.

{2) Applies to trailing decimal zeros of the values displayed in scientific
notation only.

(3) Value is %, not converted

(4) No units, not converted
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MH5 Property Dictionary

July 25, 1990 Version
(Units modified for PDA - 92.02.05 - E. Scurr)

PN: Preferred Property Name

FN: File Property Name (PN or synonym)

FQ: Property Field Qualifier

FA: Property Attribute Field Qualifier

FU: Property Unit (file-specific Default Search unit)
NOTE: Note

DEF: Property Definition

PN: compressive modulus of elasticity

FN: compressive modulus of elasticity

FQ: EC

FU: Msi

DEF: The ratio of compressive stress to compressive strain below
the proportional limit. Theoretically equal to Young's modulus
determined from tensile tests. For metals, it is measured according
to ASTM ES.

PN: tensile elongation

FN: tensile elongation

FQ: ELON

FU: %

NOTE: Elongation is affected by specimen geometry (length,
width, thickness of gage section and adjacent regions)
and test procedure, such as alignment and speed of
pulling.

DEF: The increase in distance between 2 gage marks that result
from stressing the specimen in tension to fracture.
Usually elongation is expressed as a percentage of the
original gage length. For metals, it is measured after
the fracture according to ASTM E8 or B557.

PN: linear exzpansion coefficient

FN: linear expansion coefficient

FQ: LEC

FU: uin/in*F

FU: uin/1in

DEF: The change in specimen length resulting from a specified
change in temperature per specimen lenglh al a reference
temperature per said change in temperature. For metals
measured according to ASTM E289 or E228.
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PN: tensile modulus of elasticity

FN: tensile modulus of elasticity

FQ: E

FU: ksi

DEF: The ratio of stress to corresponding strain below the
proportional limit. Proportional limit is the greatest
stress which a material is capable of sustaining without
any deviation from proportionality of stress to strain.
For metals, it is measured according to ASTM E8 or B557.

PN: reduction of area

FN: reduction in area

FQ: RA

FU: %

DEF: The difference between the original cross-sectional area
of a tension test specimen and the area of its smallest
cross section (measured at or after fracture as specified
for a material under test). The reduction of area is
usually expressed as a percentage of the original cross
sectional area of the specimen. For metals, it is measured
according to ASTM E8 or B557.

PN: specific heat capacity

FN: specific heat

FQ: SPHT

FU: Btu/lb*F

DEF: The quantity of heat per unit mass or volume per unit temperature
rise, required to increase the temperature of a specimen without
change of phase.

PN: shear modulus of elasticity

FN: shear modulus of elasticity

FQ: EG

FU: Msi

DEF: Ratio of the shearing stress to the shearing strain at low loads,
or the initial slope of the stress-strain diagram for shear.
For metals, it is determined according to ASTM B567.

PN: Poisson’s ratio

FN: Poisson’s ratio

FQ: PRNU

DEF: Absolute value of the ratio of transverse strain to the corresponding
arxial strain resulting from uniformly distributed axial stress below
the proportional limit of the material. Determined according to
ASTM E132.

PN: density

FN: density

FQ: DEN

FU: 1lb/in**3

DEF: The mass of any substance (gas, liquid or solid) per unit volume at
defined temperature and pressure.
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PN: electric conductivity

FN: electric conductivity

FQ: ECND

FU: %IACS

DEF: The conductance of a material at a specified temperature,
between the opposite faces of a cube of the material having sides
of unit length.

PN: thermal conductivity

FN: thermal conductivity

FQ: TCND

FU: Btu*ft/ft**2*h*F

DEF: The thermal conductivity is the time rate of transfer of heat
by conduction across unit area of substance through unit
thickness for unit difference in temperature.
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Dictionary Entries needed for Property Fields for Version II

BRU Bearing Ultimate Strength*

BRUYRT Percent Room Temperature BRU*

BRY Bearing Yield Strength*

BRY4RT Percent Room Temperature BRY*

BXR Biaxial Ratio*

CRPSTRA Creep Strain

CUS Compressive Ultimate Strength

CYS Compressive Yield Strength

CYSHRT Percent Room Temperature CYS*

E Tensile Modulus of Elasticity

E%RT Percent Room Temperature E*

EC Compressive Modulus of Elasticity

EC%RT Percent Room Temperature EC*

ECND Electric Conductivity

EG Shear Modulus of Elasticity

EGSRT Percent Room Temperature EG*

ELON Tensile Elongation

ELON%RT Percent Room Temperature ELON*

EOD Ratio of Edge Distance to Hole Diameter

FAT Fatigue Strength

FATSTRA Fatigue Strain Range*

FCGR Fatigue Crack Propagation Rate

KC Plane Stress Fracture Toughness

KIC Plane Strain Fracture Toughness

KICSRT Percent Room Temperature KIC*

KIC.CV Plane Strain Fracture Toughness,

Coefficient of Variation

LEC Linear Expansion Coefficient

MAXDIA Maximum Round Diameter*

MSTRE Mean Stress*

MSTREL Mean Stress Relaxation*

PRNU Poisson’s Ratio

PRNU%RT Percent Room Temperature PRNU*

RA Reduction in Area

RAZRT Percent Room Temperature RA*

RESST Residual Strength*

RHN Rockwell Hardness

RHN.SC Rockwell Hardness Scale

ROP Ramberg-0Osgood Parameter*

SPHT Specific Heat

STRAR Strain Ratio*

STRER Stress Ratio*

sccC Stress Corrosion Rating

TCND Thermal Conductivity

TST Tensile Stress

TYS Tensile Yield Strength

TYS%A Axial Stress as Percent TYS*

TYS%RT Percent Room Temperature TYS*

uss Ultimate Shear Strength

USS%RT Percent Room Temperature USS*
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UTS Tensile Ultimate Strength
UTS%RT Percent Room Temperature UTS*

Variable Fields Generated for X-axis in Property Level

CRIN Initial Crack Length*

DELK Stress Intensity Factor Range*
EXTEMP Exposure Temperature

FATL Fatique Life

STRAIN Strain Increment*

TSTRA Tensile Strain*

TTEMP Test Temperature

TYS%H Hoop Stress as Percent TYS*

* New STN Field

-89_




-06-

pale|dsip 3ION

peysueas ION

Butuls Dtuswnueydly

sweN uowwod

JNVYND

‘pajov|9s ION
‘pale|dsip 3ION

‘pejoo|as 30U S} vi

Pa31o8tdas ION
P18t Nv ut Aeidsia

065! 065

Spisati
pue IHL ‘dllVW
a8yl ut ,ieyaw, wual

B8yl xapul ‘8Lt 8yl
Ul 3 IUNYUOM yDed Jo4

13

"311pd pia@tL} e Aq
(v4/WH3L LON Vvi/717V)
O} VN4/Wd31i

WOJ 4 PIIJIIAUOD BuE
sSwJydl Indul ‘pPLot
yoJeas Awwnp e St VNS
‘v4 Jub v,
(3tunyJom yoea)
NV yoea uo4

x3apui
2143 U}

‘paieds

~uab se Ny ul du3qunu
UO1SS300. Ue X3pPU}
1V3d1-Wd04-A07V

30 UOl3jeuquwod
anbiun yoes Jo4

18
IHL

dlIVW|JdLLIVW

VN4
\F]

NV NV

‘Buipeo| 84
Buiunp pajiedauan
‘souddz Buipedy

ou yyim "ou 1161p
9 => |B}jludnbas

e AQ pamo| |03 -00L

odA |

LeLuayen

Jaqunn uo|

-3S@00y Ae|dsi(

‘paAe|dsip 1ON

‘paysueas 3oN

340

L®AD|
Ui |ejJualeW
‘ou aosuanbas

IVIY3LVN

32|95 /4Ae1ds 1@

m/vilTs T4 T 7

Ajtwixodd

UoJueas /Xx3pPu]

S1a | vas

Pi®t4 NIS

< Z D

jewuoy indui

Jua3uU0)

“ou
PLat 3
andujl

L' v0'¢Ce
C'47LZCTH ‘uo

ta3eq
1308s

ubisag a4

pasodoud
z

:snye1s
SHN 18113




-6~

p8lde|es 10U Y4 ‘Y3 U} 'y xjpuaddy 88S 'v4 Ui}
1X8)} pue 8pod Aeldsig 3 3 € {3Ix8) pue ,OLVYW, Xapu]l \ K] | F v
18 ug
spJdom 8|Bujs xepu} pue
‘pajyow|9s ION s)ue|q pue S3}J8wnu
‘paAe|dsip 1ON u~| } ¢ 4 -gydie-uou i1e asJed 19 v
Jaydeyd
Buysued ou ‘*3oae(es IH1 pue JO1VW IHL| v wWoJd4 pejedauab
3noAe| 9as ‘Ae|ds|g } } £ |ut pejedsusb se xapul |T101VW|I1DLVYW] V Buidis OjJdwnueyd|y [{sse(d (eiJelen IOLVN
pejoel|as jou y4 "vi4 U} 'y xjpuaddy aaS "v4 uj
1X93} puw 8pod> Aeldsig ) i Ix83 pue ,SNN, X8pur Vi v4 v
18 v
‘Bujsdyed ou ‘3o@|8S 189 pue IHL ‘SNN IHL v BuiJais | "ON weisAs Buy
ynoAe| ees ‘Aedsiq | u-y } ' v u} 3ndui se xapuj SNN| SNN | v otuewnueydiy |(J0quWNN PB4 4Iun SNN
pe3yde|as j0u vi4 V4 U} 'y xtpusddy 88S "vi Ul
Ix@3 pue 8pod Ae|dsig 3 ) T |¥xey} pue A0V, Xapuj vd vd v
IVN Ui}
spJdoMm a|bBuis xapui pue
‘pP83103|AS ION s)jue|q pue SO} Jawnu
‘paAe|ds}ip ION U~} i } Zz -eydie-uou e asdJed IVN v xapul] |e})Judlen
18 ui
) spJom @|Bu}s xapul pue
'pP93}oaL9sS 10N sSNURB (G puR S3}Jawnu
‘peAr|dsip ION U~} b ' b -eydie-ucu e asued 18 v
33N -NT-1VE-1,)
splat 4, Japun
SUC|IONJUISU} 89S
‘IVW U} x8puj} 0S|y INYND
Suisded ou *308(8S ¢ 3 b4 ‘aseuyd punoq B se IHL wouys paieususab
‘ynokey ses ‘Ae(dsiq 3 3 4 pue ADIIV Ul X3pUI |ADIIVIAOTIV; V Buyuis ojuawnueyd|y aweN Aojv ADTY
m/vis d S1a | visS [ n “ou
joees/Aedsia Youwas /xapuil N jewdod INndul JUBIUO0)H Piot3
AYpwixoud Pi®Ltd NIS v 3nduy
uBiseqg ot 4
Lt 90 26 ‘93yeg pesodoug :8N3IVIS

T1°LTT TH 1UO}3ID8S

T'SHAN :®itd

\ilIIlIllllIIlllIlIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII;




lel
pP83O8|88 J0U V4 Vi U} ‘¥ Xppuaddy 895 vy Ul
1x8) puw 8pod Ae|dsiq b 3 ¥xa3 pue (WYd, x8pul vd vd v
IVA U}
spJom B8iBULS xapuy pue
‘pa3oa|8sS ION s$)XUB{Q pUR S2}JdWNU
‘paARids P ION u-4 } ! -gydie-uou e asJed IVW v xapul |e|Joren
‘18 Uy
spdom @|buls xapu} pue
‘p931d8 |88 ION siuUB|gQ pue S| JBWNnU
‘paAvidsip ION u-i b ' ~-eyd{e-uou 3@ 8sued 19 v
Buisued ou ‘3oa|8s ‘Wid4 U} eseuyd
InoAwr| @as ‘Aedsig b 3 punoq e se xapul wad wadl v BuiJls dsuswnueydly WJdo4 319NPOoJId wy04
paAe|dsip 3ION pays.4eas 3ON ‘ou aouenbas |aAd uswio8dS |NIWIDILS
p8308i38 10U ¥4 ‘V4 Ui 'y xjpuaddy @as ‘v4 U}
Ixa} pue 8pod Aeidsig i 1 }IX93) pue,gnNSivN, xepul vi vd v
‘18 ui
spJom 8|buls xapu} pue
'pPa3Oe|8S ION syue|qQ pue SO Jawnu
‘peAridsip ION u-i 1 i -eyd|e-uou e asJed I8 v
JNVND
Buisyed ou ‘3de|8s IHL PU® GNSLIVN U} IHL] v wouy peie.saustb sse|oqQns
inoAe| eas ‘Ae(dsig ¢ b pajeuauab se xepu; |anSivw _mr:m:: v | Butuis djuauwnueydyy tejuolen anS 1V
Y47 S d SIG | Vv3S n “ou
3oees/Ae(dsig youeas /xapul N Iewuoy Indul jua3zuo) P9t s
A3 ywy xodd PLayd NiS v Indul

Ll 'v0°'T6 :83ed
ThLTT TH ‘uO}3I8sS

uBiseq @114
pasododd :sNIVIS
Z'GHN ‘@) 4

‘[



-£6-

v xjpueddy
p8931d8 |88 30U VY4 V4 U} 895 ‘vd4 Uy IxX8l
Ixe} puv 8pod Aeids|g T 3 pue ,203S03dS, xepul \ F] V4 v
|eJ40pO4 1]
LedJopey 00
Adeli L in 1IN
Wisy WisSYy
SHWY SWY
IS1v ISIV
o¥S23dS =
o3} 3sod pJom
pesded 1sd43 ayy uy
sJ483oRJRYD BY} UBYM
"S)HUR|Q pue SO} Jewnu 824nos
.z ! -eyd|e-uou e esJed |J3dS|oySI3dS| V peieJssual | uojiesys)deds
pa3da(8s jou vi ‘v4 Ui 'y X{pueddy 8as ‘vi ul
Ix83} pue 8pod Ae(dsig i b 3x83} pue ,33dS, X8pul vi vd
Buisuyed ou ‘31oa(as esedyd punoq
3noAe| aoas ‘Aeidsia ! b ® se D3dS Ul xapu] 03dS| 03dS| v | Buiuis ojusuwnueydiy | uoiied) ioeds 91530
pe31d8|3s 10U VY4 V4 ui 'y xjpuaddy @285 ‘vd ui¢
Ixe3} pue 8pod Ae|dsiq b b $x83} pue ,ANOD, x8pul vi vi | ¥
IVN U}
spJom a|bBuis xopu} puw
'p83o8a|9s ION s)yue|q pue SD|JBawnu
‘peAeidsip ION u-4 t } -eyd|ie-uou e asdJed IVW v X3PUl (e}JOIew
18 Ui
spJ4om atbuis xapu} pue
'paioa|8s 3}ON s)uUB|Q PpuUBR SI}Jawnu
‘paAe|dsip 3ION u-} } } -vydie-uou je asded 189 v
‘ddWIL U} x8puyi os|e
*ANOD se A|uo ‘Aluo pHD pue gH) ul
3001985 puw Aeids|g I } 1v3dL 30 SaNn(eA JOd4 |(ddWIL|ddNIL| V Buiuis o Jdownueyd,y
Bujsdaed ou ‘1o8(8S GNOD u} aseuyd
anoAe| eas ‘Ae|dsig 1 i punoq e se xapul aNnod | anodl v Bujais ojJawnueyd|y juswlesd] iv3yy
n/v S d SIa v3s n -0
3dajes/Aedsg youdeas/xepul N IRWJIO4 Indup IUBIUO)H pPLO} -
A3 jw}xodd Plaid N1S | v andurp |
ubiseq o4
Ly "p0O°T6 :@3Yeg pasodoud :snNie:s
C°LTTTA ‘uUO}308s T SHAN 914




-v6-

‘¥ X}puaddy
PO}OB |88 10U Y4 V4 U} 98S V4 U} Ix8}
IX93} pue 8pod Avidsiq pue ,Svg, xapu] \ F] vd v
IHL Pue
SvE Ui , |@31dA3, xepuy @D} dA}, Ix8)
‘p931Od |88 ION ‘pres i Induy SN3A IHL v 40 ,S, 40 ,9,
83N0ARY Bas :Awe|dsiqd 40 8oUBJINDD0 YOBd J04 sval sva v .Y, 49339 8|1b6uys s|seg ub)seq
Buysued ou :3o8(8S ‘vddidd U aseuyd punog s
*1x@3 Aedsiq EGT| €se e se ,A3jsuaQ, xepul|vidid]|vidid} v
Jeadde sanieaA
N30 YOtuym U 3 jun
pPo9108|88 ION - 3INOAR| -%JOM yoed Joj 4Y8UdW
89S " J¥8 u} Aeidsig 14714 12°14 UL, "N3Q, Xapul | 3480an] v
pe31oa@18s 3ION ‘eseJdyd punoq e se IHL
paAeidsip 3ON U} N3IQ 4034 IXBF x8puU] IHL| v
pajoe|es J0u V4 ‘vd Ui 'y xjpuaddy 8as "vd u}
Ix8) puw 8pod Ae|dsig }xX83) pue N30, x8puj vi L F] v
‘pa3oa|9s ION N3Q PL®}J DjJdwnu u}
InoAe( 90s ‘Ae(dsig pBxXepu} BNjeA D} .J8wnN N3a)l n BN BA D JJOWNN A3 sueg SN3a
*INOAR | Buissesoudaud 403 i@
988 ‘Aluo Aeidsiq payodsesas ION v 9Nn{RA DjJ4ouwnueydly
pajdales Jou vi "vd4 U} ‘y xjpuaddy 8es ‘vi ul
Ix®} puw apod Aw|dsiq IX8) pue ,HILIVWN., XxX8pul vi vd v
HLLYWN PLOt 3
‘paide|8s 3ION DjJBWNU U} paxepu) -Bu ssesoudeud uo|suUaW} g
IN0AB| 988 ‘Av|dsiq aburd 4O ONn|BA 3} JBWNN Hitvw] n JB} 4B BN VA D} uBUNN uaw |} oads SKia
V4] S d k] SIa v3S n “ou
yoe|es/Aeidsiq youeas /xapul N IVWJIO4 Indu] IUBIUO) ple} s
Ayjw)xoug PLO} 4 NIS v andup
ubiseq o434
Lt y0°T6 :983eQ pasodoud :8Nn3iels
T L LTT TH uU0}3D1S TSHN ‘@4




-56-

'y xjppuaddy
pP83oB(8s 30U V4 V4 Ul 88S "vd4 Ul Ixe}
IX93) pue 8pood Aev|dsiq pue ,Svg, xepul vi vd v
IHL pue
Sve u} ,1ed1dAy, xapu} led1dAy, 31xe)
‘pe3oe|8s ION ‘plets Induy dd IHL v Jo ,S§, Jo .8,
s3nhoAeq 99§ :Aeidsiq 40 POUBJUNIDO YDBd U404 syg|] sva v ¥, 48330 @16us siseg ubiseq
‘viddd ul eseayd punoq
Bujsded ou :31o9|8S e se
‘yxay} Aeidsig €GT| E€SCT ,389H 01 3109dS, xapul|vdididd{vidid| Vv
Jeadde sanjea
LHdS 4oiym U} Jjpun
po3oeies JON Inoke| -3JOM LOBd JOJ HYBQdW
@89S 338 u) Aeidsig vsz| vse U ,"IH "dS, xapu]l | Ju8Qdn] v
pe3}da|as ION ‘aseJyd punoq ® s¥ THIL
poAe|dsip ION Ut 1HdS 404 3IX8} Xxepul IHL| V
'y xXipueddy
pa3oa|88 J0U Y4 V4 u} 88s "VvVd4 U} Ix8}
X0} pue epod Ae|dsig pue , [HdS, Xapu] vd \E] v
pa3oaid8s ION 1HdS
InocAe| 888 ‘Aeidsiq PlBij OilJBwnu U} Xxa8pui 1HdS] N 8N 8A D JBWNN jeeH 2| jideds dd
n/v S d R S1a v3s n “ou
yoe|as/Aetdsig youJeas/xepul N IPWU04 Indug JUdIUOD piLetLs
A3 LW} xoud P1®}L4 NiS v andug
udiseqg o1 4
LI "v0°CT6 :838eQ posodoudd :8SN3els

T LTT TH :uojides

T'SHW ‘@14




-96-

ulw | deds 30
Aluo Aedsig payoJ4eas 3ION v BujJis djJewnueydiy| Jejewep SS0J4DH nv1Qo©
Aluo Aeids;q payoueas 30N v Bu)Jdis dDyuewnueydly| sseunoiyl abes| MH1i3DVD
Aluo Aejdsig payoueas 30N v Buj4is o) J8wnueydiy yiyBue| eben]| HSNI1IOVO
ALuo Ae|ds;q payoJeas 3ON v BujJdis OfJdwnueydiy 8|Buy ebue| 4 319NV
Jojoey
uo§ 3BJJUBIUOD
$S8J4}8 D}i15e |8
Aluo Aedsiq payoJeas 3}ON N anieA D} JuBwnN leD} 384084} Iy
Q8Jy |ReUO}1D3S
ALuo Ae|dsig payoueas 30N v Bujuis ojduswnueydiy §804D v3YVO
‘¥ x}pusddy
PO |88 I0U VI V4 Ul 89S "vd4 u} Ixay
IX93 pue 8pod Ae|dsig pue ,Syg, Xxapul \ F v4 v
IH1 pue
Sve up , 1ed1dAy, xapul ,1eo)dAy, 3ixay
‘pP83oa|as JION ‘piai s indul éé IHL v Jo ,S, 4o .8,
s$31noAe 3as :Aeids;g 40 82UBJNID0 YdEed JO4 sval svag v ,Vv., J4893318| 8(Bu;s siseg ub|sag
‘viddd ui @sedyd punoq
Buisyed ou :312a8% e se ,AIEALIONPUO)D
‘yxa3 Aeidsig EST| €ST D1J4303|3, X3PUl|vidid|vidid]| v
Jeadde
san|eA ONDO3 YOiym
Uj 3 HUNYJIOM yoead J4oj i
pe3oaias 10N 3InocAe| YBOdW U} ,A3}A)3IONPUOD
205 438 U} Aeids,g 1 4°14 1414 J1430013, xapu] _gamoaz v
p@3oa|as 10N ‘aseuqyd punoq ® se IH]
paAe|ds;p 3ON U} OND3 JOj IXBY Xapuj IHL] Vv
‘y xipuaddy
po83oa|es 10U v4 ‘vd4 u} 88sS ‘vd4 Ul Ixad}
IX23} pue 3pod Aeidsig pue ,(OND3, x8pul L\ F] vi v
pajoe|ds JON GNDJ3 PLat3 A3 1A, 30npuUo) _
s$1NoAR| 98s :Aeidsiq D} JBWNN U} Xapul aNnd3l n BN{BA D) JBWNN 24430913 |ONOS D313
Y47 S d L Ssia v3s n “ou
31031985 /Aetds i youeas /xapul N jewdo4 yndui IUBIUO)H ptatj
Ay jw)xodd PLOt 4 NIS v yndul
ubiseq o4
LI "vyO'T6 ‘@3eq pasodoud :$NILIS
T LCT TA U043 D8S CT'SHW ‘O(t3




-L6-

Ajuo Aevidsia pPBYOUBDS ION v Buiuis 2jpaewnueyd;y edAj uew}oads 3dAldS
Jejeuwe|p
Aluo Aeidsiq peyoJ4eas 3IoN v BuiJis ojJewnueyd|y uewioeds | vIaANDJS
(-oeds enBiievy)
Aluo Ae|dsiqg peyoJueas 3ION v BuiJ3ys djuswnueyd|y snipeJ 3oo0d| sniavyy
("oeds anbiivy)
Aluo AeidsQ payosJees 3ION v BujlJ3s o) JBwNURYd|Y sNipeJd Yd310N HO10NY
(uaw|oeds
enBiieyl) snipea
Aluo Ae|dsiq paysuves 3JON v Buj 438 O uBwnueyd|Y uo§ 31098 318N sniavy
p83oa|es 30U ¥4 V4 Ul ‘¥ xjpueddy @8s "vj ui
IxXe) pue 8poa Aedsiq X8} pue ,L303dS., X8pul vid vi v
1S = 1-S
1S = 1-S
17 = S-1
11 = 1-1
T = §-1
1= 1-1
Jd04 °‘xeput Os|vy
‘19 Ul swudy pasued
‘pe3loe |88 ION S¢ puwv IHL PuU® 303dS 189 v
‘3noAe| @#as§ "3induy u} saseuyd punoq se IHL v *1-S pue *1-§ ‘S-1 uol3eIuUd | 40
se sapod Ae(dsiq indu; se §8pod x8pul |¥03dS|{U03dS| Vv [‘I1-L °*S-71 ‘L1-1 sepod usw | deds AN3I IO
usw} oeds
Atuo Aejdsia payoJess 3ION v Buyuys o J48wnueyd |y 40 YIPIM IBN HiQIMN
uaw| oeds
* Aluo Aeidsig payoueas 3ON v Bujuls dpusunueyd|y|J0 JdIBweIp I8N WVION
A3o 3isei3 -
Aluo Aeidsiqg payoueas 3JoN v 6uU)J3I8 D) usunueyd|y 30 SHINPOW|[SYII OQONW
('o8ds an3iiwy)
Afuo Ae|dsiqg payoJess jON v Buju3s ojuswnueydiy JO3l6wRip ®1OHIWVIGIT0H
T LYARES d STa | vas | n ~ou
3oetas/Aedsia yoJees /xepul N jewuo4 ynduj Ju9juo) [-XT-JWY
A3 LW XOJd P1®}d NIS v andul

L PO°Z6 :@3eQ
T'F LTTTA ‘uo}ides

ub seqg @14
pesodoud :snieis
T'GHN :®1144




-86-

Jequnu _
¢Aluo AwidsiqQ payodeas 3ION v Bujsis D)JBwnueyd|v|ediiou abueyd |3IDILON HD
dnoub uoje
-UpP400d STIN
AQ peaodJdde
poAe|dsip 10N payodeas 310N v BuiJis Djdewnueydiyiswaly} 40 sNIVIS|IVAONCLY
'y xjpuaddy
pPO3}o@ |88 I0U Y4 V4 U} 88§ ¥4 UL 3Ix83
Ixe} pur 8pod Aeids|g pue ,Sydg, xapu] v4d vi v
pPO308(8S ION IHL pue Svg IHL] Vv
1noAe| 8as ‘Aeidsig PLdls Ix3) U} x3apul sval v BujJis O Jddwnueyd|y siseg uBisag sisveg
eseuyd punoq e
ONDI4 D0V Q U} pesn se 3sod pue ‘dn 8s0(d ONOId| V Jequnu
3noAe| 8as ‘Aeyds;g ) ‘sasayjuaded aAoway oNBvL] v BujJis Ojuswnueyd|y 81qe] ®d24nos 3I8VL
aseuyd punoq e
ONOSId JO0V @ ut pesn se j3sod pue ‘dn 8so|d Jequnu
3nocAw| @8s ‘Aeidsg *sasayjuaded aAoway ONDId4d| v BuiJis o uswnueyd|y 8J4nbi 4 824Nnosg J3ANOI 3
peAe|dsip ION paydJeas 30N v 38-XEAH-TIN %008 8dJnog »008
paAe|dsip 31ON payoJueas 3ION N ‘ou asuenbas L®ABT 82unos 3238N0S
yibBusJis piLeiA
Atuo Aeds)g payoJ4eas 30N v BuiJis djuawnueyd|y|elisusl (ed1dAy SAL
yibuaJdis
ajewiln
Aluo Aeidsig payoJeas 3ION v BujJis oruswnueydiyla|lsuay (eo1dA) SNL
uaw} oads
Atuo Aeidsig payoJess 10N v Buiuis ojpuswnueyd|y 40 SSBUNDIYYL WIIHL
uoiyd} 4osep
Aluo Aeyidsig payoaeas 30N v Buiuis ojuawnueydiy 8oejunsS! 3JOVAANS
YA} S d S1a v3s n “ou
oela8s/Aedsia youeas/xapul N Iewdog4 jndug JUBIUOD PLO) 3
A3 jwy xoud PLaLtd NIS | Vv andul
ubjseq et)J
LI v0°"T6 :@3eQ pasodoud :8N1vlS
T FLTT TH 1UOL3D8S CGHN 9Lt 4




-66-

pPe1oe|Ie88 J0U Y4 "vd4 Ui 'y xjpueddy 89S Vi Ui}
IxX@3} pue 8pod AevidsiQ X33 pue ,303dS., X8pul \ F| vi4 v
(swaal
esay} uje|dxa
‘IHL pue ‘18 01 snuneseyi asn)
‘d303dS Ut 1, X8pui 18 v 'S ‘1
‘pa@joa(es ION ‘PLO}S 11 WVY IHL |/ ‘17 :sJBloRJBRYyD BY) UoIRIUB LU0
‘s3noAe)] ess ‘Ae|dsig 40 82UuaJnd20 yoed Jo4 l303dS|H034S| Vv 40 €~} 3O S8POD usuw} deds
'y xjpuaddy
pe3}oaies jou ¥4 ‘v4 ug 835 V4 u} Ix8l
IX93)} pue apod Aeldsiq pue ,d40d, x8pu]l vi V4 v
Jajoweded
peioa|as 3ION doy PlLot4 poofisg
InoAe| 89s ‘Aeidsig JpJOwWNU U xapu} dodl N 8N BvA D} JJBWNN -Busquey 14 INVY
p831o2|8S 10U ¥4 ‘vd4 U} 'Y xjpuadddy @es "vd4 ui
IX83} puw 8pod AeidsiQ xX@3) pue ,a03dS. Xapuj] \F] v4d v
(swu23
asayy uredxa
"IHL Pue ‘I8 031 sSNJUNBSAaY} I¥sn)
‘¥03dS Ut 1., x8pui 19 v ‘S ‘1
‘pajyoa|as ION ‘PLot JLimvy IHL v ‘1 :su@3deJdeyd ayjy uot3eluadtJQ
‘g83noAv| @as ‘Aedsiq 40 8duaund20 yoea J4oj |403d4S|A03dS| ¥ 40 E~} 30 S8OPOD uswioeds
'y x}puaddy
pPe3IoaLas J0U ¥4 "vd4d U} 88sS ‘Vvd U} Ixa}
IX8) pue 8pod Ae|dsiq pue ,doY, xXapu] v4 vid v
Jajeweded
pe31oa|as ION doy Pialti pooBso
InoAR| ees ‘Aeidsig SjJdawnu U} xapui dod| N 8nieA D} JauwnN -Busquey Ot IWVY
dnouB uojie
-Uipuood GIIN
AQ (eAoudde
JO 9se8 |64 elep
LAtuo Aeldsig payoJdeas 3ION v Bujuis ojaewnueydiv| j0 erep I0e@333|443 3iva
Aluo Aeidsiq paysuevas 3}ON v 6ujuys ojuswnueydly wJo4s 8AeM| WAIAVA
aoueJd
poAe|dsp 31ON payoJeas 3ON v BujJis O)J4Bwnueydiy -J48383 824nosg 43
nv S d SI1a v3is n ou
3oe8s/Ae|ds @ youeas /xapul N jPWUo4 Indug JUBU0) pte 4
A3 Wi xodg PL81d NIS | ¥ induj
uBiseqg a4
L} " ¥O°T6 :83ea pasodoud :sniels
T 1 LTT TH :uO0ides T SHAN O 4




-004 -

pe3doe 188 jJo0u V4 V4 U} 'y xjpuaddy 88$§ "vyi U}
IX8} pue 8pod Awe|dsiqQ X831 pue ,303dS., Xxepul vi \F v
(swua)y
esay)} uje|dxe
"IHL Pue ‘18 031 snunesayl 8sn)
¥03dS Ui 1S, xapuy 18 | v 'S ‘1
‘pa3od(a8s 3ION ‘plat 4 DEENVY IHL v ‘1 :s4BloRJRYD 3Y3 uojIRvIUB}JQ
‘s3noAe| 888 ‘Auv|dsiq 40 @OuaJnd20 yded Jo4 |¥03dsld03ds) v 30 €~} 30 S8pPO)H uewj oedsg
'y X} puaddy
pa3de |88 30U vy V4 U} 88s V4 U} X8}
1xe} pue apod Ae(dsig pue ,d0d., x8puj L F| \ F v
Jojouweued
pajloa|as JON d0od PLati poofisg
3noAe| 898 ‘Avidsig 2jJdawnu Ul xapui 408l N an|eA O} JownN -Buaquey JEENYY
pP83}o8IdsS 30U V4 "vdi U} 'y Xjpudddy @8S ‘v4 ut
IxX8)} puw 8pod Aeds)g x@} pue ,¥03dS, x3pu] vi V4 v
(swue)
asey) uie{dxad
‘IHL pue ‘I8 . 0} snhunesayl osn)
J03IdS Ut 171, xOpuy 189 v 'S ‘1
‘padjyodjas 10N ‘pPlet s 1ZZnvy IHL v ‘1 sJeldeJusByd 8y} uo|31RIUB} U0
‘g3noAe| 8es ‘Ae|dsig 40 82U8JNDD0 Yoead 404 1¥03dS|d03d4S| v 40 €~} 30 S8POID uew | oedg
‘v xjpuaddy
pPe3}o9d 188 J0uU v4 V4 U} 89S "vd4 ui Ix9}
Ix@) puew 8pod AwidsiQ pue ,d40d, x8pu] vid \ £ v
Jojeweded
pejoe|as 0N d0y pPi1®tJ poobsg
3noAe| ees ‘Ae|dsig DjJBWNU U} X3pPU} Jod| N an{eA O} Jauwny ~-Buaquey 1LZZAVY
P80 |38 J0U V4 V4 U} 'y xjpuaddy 88§ "vi Ul
Ixe} pue 8pod Aw|ds)Q X8} pue ,Jy03dS, xepul vi v4 v
(swudy
asay) uieidxa
"IML Pue ‘I8 03 snunesayy} esn)
A03IdS Uy , 41, Xepul 19 v 'S ‘1
‘payda|as ION ‘pPrety OTCRWVY IHL v ‘1 sJ®ideJdeyd ayl uojjeijustJdg
‘s3InoAe| 89s ‘Awvidsig 30 82UaUNDD0 YOed Juo4 |H03IdS|B0IdS| V 340 E~1 30 S8pPOI usw | oads
'y X} puaddy
peIde|98s j0uU V4 "Vi U} 88g ‘v4 u) Ixe}
1xe} puev 8pod Aeidsig pue ,d40¥, x8puj vi vi v
Jojawedey
pejoa a8 0N d0Y P18t poobso
InoAw| ees ‘Awv dsig D) JBWNU U} X3PU} dod] N BN|BA O} JOWNN -Buequey YA AL 2:]
L YA] S d 3] v3s n “ou
jo8je5/ARvidsiq yoJeas /xepu] N JRWU04 Induj IUBIUOY pPiot s
A3 1u}xougd PL1®t 4 NiS v andui

LV 9O Z6 :@reqQ
T} LTT TH ‘uUoides

ubiseg ®tid
pesodoJd :snhleys
T'SHW :®|}4




-108 -

Aluo Aeidsig payoJueas ION 1] BujJis oju8wnueydiy| uoiienba deaud| 0343380
'y x)puadde
peyd8|88 10U ¥4 "Vd U} @8S vy U} 3Ix8}
1xA} pue 8poo Ae|dsig pue ,vyiSdyd, X3pui v4 vd v
‘poa3o8 88 ION vadiSda0
~~n0Aw| ®as ‘Aeveydsig 1914 DludBWNU U} XBPUT |vaisdad| N an[eA 2} JeunN dead) jusdJad d3330%
pP®308 |88 I0U Vi 'V U} 'Yy xjpusddy @es "vi U}
IX93} pue 8pod A2(ds)q X9} pue ,j3x8, xX8pu] v4d v4d v (oi1iey
$S843s 1/1)
‘pa3o8 |88 ION ‘yx8 oiiey
‘S3noAe| 98s ‘Awids;ig 1914 DjudwWNU U} X3pU] axg| N BNeA D¢ JdwnN leyxerg |oIlvy xvig
‘y x{pusaddy
pejd@|as jou yi "vd U} 88s ‘vi U} Ixel
Ix83} puv 8pod Aeids)g pue ,dw3jil, x8pul v4d v4 v
‘dN3ll
0} (8A®) 3NIT9I4 8y}
3@ SaNn(eA dN3l xapul
uauyl ‘18Aa7 NOJIANI
ay3 e juasaud jou
S} PLOt3 Sy} usym
‘pajyoaes ION dW3ll PL1®13 OfJ4dUWNU |aunje
3noAe| oas :Ae|dsiq Uy SanieA (e xapul dnN3tL] n an{eA O} JaunN -J48dway 1s8) dW3i
LR
peAe|dsip 3ION paysJeas 3}ON v ‘ou aduanbesg JUBWUOU | AUJ NOYIAN3
peld8Las J0u v4 “vd Ui 'y xipuaddy 8as ‘vd4 Ui
1x8} pue 8pod Ae(dsid X®3 pue ,LY03dS, Xapul vd vi v
(swud)
aseyl} uje|dxa
*IHL pue ‘I8 03} sSnunesayl 2sn)
¥03dS UL 1S, x8pul 19 | v 'S ‘1
‘pa3oaias ION ‘PidtL3 LEENWVY IHL v 'Y rsJd@3deyeyd 8yl uoijejuel ug
‘s3ncAe| oas ‘Aejdsiq 40 BOUBJUNODD0 YOBD JO4 {YO03IHS|A0IdS| V 340 £€-1 40 sapoO) usw | oadsg
'y Xipuaddy
pPa3d8 |88 10U VY4 ‘vi4 U} 89S "v4 U} Ix8}
I1X83} puw 8pod Ae(dsiq pue ,d0d, xapul vd \ F] v
Jajewedued
pajoalas 10N doY Plat3 poobso
INoAe| @as ‘Aeids)qg OJBWNU U} XdpU} d0d] N BN|RA D} JBWNN -Busquey LEEWVY
n/v S d SI1a v3as n Tou
adetes/Aedsia youeas /xapul N jewdod Indug JUeIUC)H pLoet s
A3 1w Xodd PL3id NIS v Indur
ubiseqg o(t4
L) pO"Z6 ‘8380 pasododd :sNnieis

T°)LZTTH UOLIDBS

T'SHW -O{td




-Z0L -

uojIexe|eJ
Aluo Ae|ds;qg payodeas 310N v BulJ3s DjJuBWNURYA|Y S£§S8J416 URON ISH
s3jo| /sieay
Afuo Aeidsiq payoJeas 3ION v BNLRA D} JBWNN 340 JOqQuNN ONS 101
uoyydij uosep
ALuo Aelds)a payoueas 10N v Buja3ys ojduswnueydiy Buipeocl| oN1QVO
IUBWUOJ | AUD
Aluo Aeidsig payoueas 3ION v Bujuis O} dswnueyd|y Buipeo| NOYIANI
Aduenbedj
Atuo Ae|dsiqa payoJueas 30N N BNIBA D} JBWNN Bujpeon 0384
'y x1puaddy
P8O |188 00U VI ‘w4 U} 88s ‘Y4 Ui Ixal
}x83 pue apod Ae|ds}g pue ,dW31x3, xapul v4d vi v
‘dW3lL Ut xapui os|e
‘18AB| NOYIANI 8yl
38 enieA dwli Ou si
aJdayl 41 "dW3ILX3I ui sJniviadwe |
1noAe| 8as ‘Aeidsiq aNn|eA djJ8uwnu xapul [dW3ix3a| n an(eA J}Jdauny aJunsodx3| dwW3idx3
‘v X} pusddy
pa3oe|8s 30U Y4 ‘Y4 Ut 885 V4 U} Ix8}
x93} pue 8pod Ae|dsiqQ pue ,Wlix3, xepu] L F| vd v
‘andui uy se *,1y, Jo TWIAX3 Ul
aniea DiJuownu Ae(dsiqQ N BA Dl Jawnu xapul WILX3| n an|eA 2} Jauny aw| | aunsodx3 S0dX3
‘¢ XxXi{puaddy
pajdoe|es 10u vi "vi U |8as ‘¥4 u} Ixa8)}
1x8) pue 8poo Ae|ds|q pue ,L3vd1S., xa8pul vd v4 v
pajdaies 0N TYVYLS Ui _
3noAeg| 888 ‘Arvidsig ON{RA D} JBWNU XBPU] avals| N 8n|leA O JBunN opiey uteuds |OILvy Sd3
m/v s d sitajf vas [ n “ou
308185 /Av|1dsig youwag /xepul N jeWwJo4 Indut 0D pLo}J
A3 LWy xodd Pi8)4 NiS v andul
ubiseq 4
LI 'v0°T6 :83eg pasodoud :sMwls

T 1 LTT TA UO)I08S

T'SHN 9L+



-€014 -
Aluo Aeidsg peysJeas jON v ButJuis Djuswnueyd y 8zs @|dwes|3ZISAWYS
8t U} uoiIR}
Aluo Aeldsiq paydJeas 30N v Buyuis opuswnueydiy -ABp puwpuUR}S | 417A3ALS
|ajwvw}3isad j0
Afuo Aeidsiqg p8yodJ4eas 30N v BuiJis djuewnueyd|y] Jouue pJepuRIS|i1SIAAILS
uo}jenbe
(31 NPY
Aiuo Aeds;o peyouwas 0N v Buiuis ojgewnueyd|y JueeAinb3 | 03ISSIALS
uoj}yenbea
ujeuls
Ajuo Ae|dsiqQ payoueas 31ON v Buiuis o ewnueydiy JUBIRAINDITDINIVYLS
24 124D
uo}ienbe _
. Aluo Aetdsiq payoJdeas 3ION v Bujuis Dfuewnueydiv| UiBJIIS-S88JIS |DAD O3SS
t
o U} JouUOW
uojjenbe _
Afuo Aeidsiq payoJseas 30N v Bui4is Djuswnueyd|vjuiedis-sseJlsS |ONOW 03SS
0} 3ed pasnpad
Aiuo Aeidsiq peysJe&s 3ION v BuiJis Djpuswnueyd|y 40 aJsenbs|a3lavnosy
S854nos _
Aluo Ae|ds)q paysJeas 30N N ON|IBA D} JwnN 40 uequnN |S3IDANDS N
'y x)puaddy
pa3odies 10U Y4 "v4 U} 88§ ‘vd4 ul Ixe}
IX83) pue 8pod Avidsia puR |, 3YiSKW, x8pul v vid v
pe3oa|as ION “3ULSK U}
3noAe| ®8s ‘Aei|dsig 8nteA D} Jdounu xapuil JYiISW| N BNIRA D} JOWNN §S8J}S URGN| SSIULSK
(YK S d sIa v3is n Tou
uDO—Ow\>Q—Qm—O ZOLwﬂw\XQUr; N IRWJLO4 yndug JUuBIUOH PLOI 3
A3} pwixoud Pl@ld NIS v Indul

L) v0O°T6 ‘©@3eQ
T LTT TH u0}3des

ubiseq o144

pasodoJud

ISN1vIS

T'SHN :®(td




-v0i - .
pa3deies Jo0uU vy ‘vd4 U} ‘y xjpuaddy ass ‘"v4 ul
IX83} pue 8pOoO Ae|dsi( X8} pue ,d03dS., X3pU] v v4 v
(swJael
asay} ujeidxe
"IH1 pue ‘I8 03} shudneseyy 8sn)
¥03dS Yt 1, xapuy I8 ‘s ‘1
‘pa@308 188 ION ‘pLa s 180 IHL ' ‘sudjOoRJIRYD BY) uoj3eIuaLJdQ
-83noAe| 88s ‘Ae|dsig 30 @OUBJNDDO0 Yoed U004 |¥03dS|A03IdS]| Vv 40 €-1 30 s8po) uaw | dadsg
‘v4ddd u) @seuyd punog
BujsJyed ou :308|8S e se,y3buauig arewiyn
‘3xey Aeydsig EGT| EST 9 1SuUdl, XOpUl|viddd|vidid] V
Jeadde
santeA L1iSn udiym
pajoal|as JON " InhuAe| Ul 3 UNNJIOM YDEBd J0j
89S " jHg u) Aedsig vGZ| vST | 448CIW Ul ,S1N, xapul | du8adn| v
pPe3}d8 | 8s 3ION ‘aseJdyd punoq e se JHL
pele|ds)p 3ION Ut SIN 403 3Ix33 X8pul IML] Vv
'y Xjppuaucy
pajoa|8s jo0u y4 ‘'vd U} 995 V4 ul X3}
1x83} pue apod Aeidsig pue ,Sin., xapuj vi vi v
yibuaJdis
paloe|8sS 3ION SIN P(3t3 sjewiiin
si1noAw| @8s :Ae|dsig DJBUNN U} X3pul sin| n 8nteA 2 JawnN alisual 1SN0
(LVWSHI) ®ieg Ajuadoud a|qel ubiseg
peAe|dsip ION payosJeas ION v BuyJis DjJawnueyd|y sweN a(qe] IWYNBVL
18A8Y)
peAgidsip ION payoJeas JON v ‘ou avuanbas Ayuedoud |ALd3d0Ud
'y x}puaddy
pe31O8I8s J0uU Y4 "yd4 U} @3S ‘vi U} Ixel
1»33} puw 8pod Ae(dsig pue , 33815, xepul \Z vd | v
pajoe|e8 3JON YIYLS P} _
InocAe| 888 ‘Awidsig DpJdBWNU U} xXdpUl y3Ad1S| N BN VA D} JBWNN o131%Y $89843S _cubqu 91S
A7V (s [ 4d q §ig § v35 | n ou
30885 /Avidsig youwes /xepu] N IvwJOo4 Indu] IUBIUO) plets
A3y xodd PLlOfd NIS | v induy |
ubiseq o4
LI pO°T6 :@3eqQ pesodoud :snyeis
T L LTT THA U0 1DBS Z GHM 8L




-S04 -

p@3la|9s I0U V4 ‘vd4 U) 'y xjpueddy @es ‘v uf
IX83 puR 8pod Aev|dsiq X8} pue ,Yy03idS, Xx8pu] \F] \ F] v
(swue)
@say) uje|dxs
“IHL pue ‘I8 ‘d¥03dS 03} snunesayi esn)
uj ,Bep Gy, xapuj 18 'S ‘1
‘pe3}oe|as JON ‘PL8} lzisn IHL ‘7 isJejdoudeyd a8yl uo|} IBIUS} U0
‘g3noAw| @9s ‘AevidsiQ 40 82U8JNDDO0 YOowe Ju04 |A03dS|u03dS] V 4O E-} 0 s8pO) uew | 28dg
‘y4ddd uy eseuyd punoq
fSujsded ou :309|8% e se,yibusuis 8iewyLn
‘Ixe} Av|dsiQ €SZ| €S2 eiisuaL, xapul|vidid|vidid| v
Jeadde
SaNIBA 1ZISN Yo1um
pe31d8 |88 ION "IN0oAeR| U pundJIOm YOoBE J4Oj
89S 4389 u} Aeidsiqg vGZ| vST 4480dN U} ,S1N, Xxepul _;mmoat v
pe3}oe|8s ION ‘@swuyd punoq © S® IHL
peAe|dsip ION Ut Sin Jo4 IX8} xapul IHL] V
'y Xjpusddy
pe31de |88 J0U V4 ‘vd4 U} 89§ V4 U} Ix8y
3}X93) pue 8pod Awv|dsig pue ,Sin, xa8pul L F] vi v
yibuauis
po3da|9s ION Sin Pl8} 3 ayewidin
s3InoAr| e#es :Awidsiqg D} JOWNN U} x8pul sin| n BN VA D} JBUNN @ I8uUs] 1zisn
[ YA] S d ] SIa v3s n “ou
yoe|es/Avidsiq Uouees /xepu] N jewuod Indujl eYVL BAVE. L) piLo
A3 jwyxodd PLO®}d NiS y yndul

L "v0O°"T6 -83%Q
T LTTTH :uojides

uBiseqg eLt4
pasodoud :8sn3Ivls
T GHA :OLtd




-901} -

P83109|18S 10U Y4 V4 U} 'y xjpuaddy 88§ -"vyi u}
IX83 pue apod Ar|dsig x93} pug ,d03dS., xopul vi vd v
(swue)
as9y} ujedxe
*IHL pue ‘18 03} snunesayl asn)
303dS U} , 171, xa8pui I8 ‘S ‘1
‘P93}08|8S IO0N ‘piai 1zesn IHL ‘9 isJy8jdRuRYD 8yYy) uojieue | ug
‘S3NoAR| @as ‘Aeidsig J0O 82U3JNID0 yoes J4o4 [H03IdS{A03IdS| Vv 30 E-1 30 S8POD uaw} oeds
‘viddd Ui eseuyd punoq
BuisJyed ou :30d(8S e se,yjbuedis ajewiiin
‘yx®s Aeidsig €SC] €ST 9lI8ud)l, x8pulijvididd|vidid| Vv
Jeedde
SanteA J1ZZSN YOIuMm
Pe10a |88 JON "I1Nn0Ae U}l 3 UNXJOM yoed Joj
89S " Ji8 u} Aeids,g ysZ| vse 448QdN U} ,S1n, xapu] | 2980dW]| v
pe3oeaies ION -aseuyd punoq € se IHl
paAwidsip ION uj Sin Joj Ixay xepujl IHL| V¥
'y Xipuaddy
pO3O8 |98 J0U V4 V4 U} @8s ‘vd4 u} Ixa}
1x93 pue 8pod Awvidsiq pue ,Sin, xepul vd L F] v
yibueuis
P83108]198 0N SiNn plati ajvuiIIn
sSinoAR| 8es :Ae|dsig ojJewNN Ul xapul sin|l n BNLIBA D4 JBUWNN CIRY 1V -J% It440]
[ V4] S d hl S10 v3s n “Oou
io@es/AedsiQ youres/xepul N IVWIO4 Indul IUSIUO0)H pPLeL s
A) jwixodd PLO®td NiS v andul
uBiseq o114
L 'pO°Z6 @380 pesodoud :snie3s
TV LTT T :UO}IO8S T SHN O®(}d




-LO4 -
p®310919s 10U V4 V4 U} 'y xjppueddy @8s ‘yd4 Ui
x93} pue 8pod Awv|dsig X831 pue ,Jy03dS. XdpuU] vd L F] v
(swa9)y
asey} uje|dxe
‘IHL pue ‘19 03} shunesayi asn)
d¥03dS Ui , 1S, Xxepuj 19 'S ‘1
‘pejdoe|es ION ‘pPLatd igesn IHL ‘q :sJu8l}oRJRYD Y} uo3vIuUD} U0
‘g83noAe| ees ‘Aeidsig 40 @dueJnd20 YoBd uod4 |¥03d4S|uD3AdLS| V 40 €-1 3O S8POD ueuw | deds
*yidud ut eseusyd punoq
Buisuyed ou :3o%8|8S e se,yjbuadsis ajewiin
‘yx093 Aeidsiqa €S2 | €8T 8|IsSuUd}, xapulividid|vidid] V
Jeadde
saN(RA LEESN YD IUM
pe1o8|198 ION ' InoAe] Uj 3 UNNIOM YyOBS JuO3
80S " 4¥8 uy Awidsig vsT| vST 448GdN Ul ,SLN, xapul | 4u8adw| v
pe3oalas 3ION ‘asedyd punog B se IHL
poAevidsip 3ION uj Sin 403 X8} XxapUul IHL| V
‘v x}puaddy
pejoa|es jou v4 "vd ui 88S ‘Vvi Ui Ix8y
I1X@)} pue 8pod Awidsig pue ,Sin, Xapul vd v4 v
yibueduiys
pea3oe|8s ION Sin PleiJ ajewidtn
83NoAR| sas :Aeidsig 3}JBUWNN U} XBpuU] sin| N 8NIBA D} JBUWNN alisu9y LEESN
m/v S d b SI1a vis n Tou
308 |8S/ARidS @ youeeS /xBpPU] N JewJo4 3nduj EYVL PUTT. L} piei s
Al Wi xodd pLletd NiS | v andug
uBiseq oitJ
L1 »0°C6 :@yeQq pesodoJdd :sN¥WIS

T°4°LTT TN 1U0}3DI8S

T SHN ‘@(td




T' 1 LTT M ‘uOi3Oes

-801 -
Pe31oa |98 J0U V4 V4 U} 'y Xjpudddy 8as ‘vi ul
1x9)} pue 8pod Aeidsiq x@) pue ,Yy03dS. x8pu] vi vd | v
(swJey
asay) uje|dxs
‘IHL PUR ‘I8 03 SNuUNVSay} asn)
Y03dS u} /1, XOpuU} 18 'S ‘1
‘pejod|8s JOoN ‘piot i 1E4SA IHL ‘3 sud)oRJueyd 8yl uoj3eiue} uo
‘$31n0Ae| @8s ‘Awids,;q 30 85uU8JUND20 Yyodea J4od4 |303dSd03dS| V 40 €E-1 340 S8POI uew | oads
'viddd Uy @sedyd punoq
BujsJyed ou :3o9i8s§ % sv,yibusuis PLO}A
‘Ix8) Ae|dsig €sZ| €sz 8LISUBL, XBPUI|viddd|Vidid| Vv
Jeadde
SBN(BA LI ISA UDIYM
Pe3oa|9s JION "INoAR| U} 3 UNBJIOM YDBdD JuO0j
885 - Jyg Ui Aeidsig vaz| vSz | JUBAdW Ut ,SAL, x8pul | du8adn| v
pei1oai9s 0N ‘@sedyd punog B S8 IHi
peAe|dsip I0N Ul SAL JOJ x93 Xxepuj IHL] V
‘y X jpuaddy
pejdaies jou vi "v4 uj} 89§ ‘vd U} Ix8a}
x93} pue 8pod Aeidsig pue ,SAlL, xepufl vi vd { Vv
uiBusuis
poe1ood |88 ION SAlL Pl®}3 PL®LA
831noAw| eas :Aeids;g D) JBWNN U} XBpul sall n BN|IVA D} JBUNN eL|IsuB) 114SA
— (V4] S d 1 S1da CEH n Tou
108|185 /Avidsiq ysuees /xepul N IRWJUo4 Indup IUdU0) Lot
A3 jw}xoud PLOtd NIS v indul
uBseq e(i4
LL'$0°T6 :83eg pesododd :sn3els

T'SHW ‘®Lid




-604 -
pe3ovias jou v4 ‘vd4 U ‘¥ xXjpueddy 88S "yi uj}
Ix®3} pue apod Aew|dsiqQ X031 pue ,J03dS. X8pul vd v4 v
(swaay
esay) uie|dxe
"IHL pue ‘I8 ‘¥03dS 03 snJynesayi asn)
uy ,Bep gy, xepuj 18 'S ‘L
‘poIve 08 ION ‘PLoi 1TLSA IHL ‘7 :sJe3dRJIvYD. B} Uo3Ivue |} uo
‘$3N0AR| 8es ‘Aw|dsiq 30 82UBJNDD0 YOed J4o4 |{H03JdS{A03dS| V 340 €-1 4O S$BPODH uswi oads
‘vididd ui @sedyd punoq
Bujisdyed ou :3098(|8% e se,yibuaJis pPLIBA
"3xa) Aeldsia EST| €S¢C 9|isuel, xepu]|vididividid| V
Jeadde
SBNIBA ITISA Ydiym
pe1o8|988 ION INOAR| Ul 3LUNYJOM ydoea Joy
89S ' Jy8 u} Aeidsig pGZ| vSZ | 4480GdW Ut ,SAL, Xx8pul | Ju8adn] v
peiyoa|8s 3ION ‘esvJdyd punoq © se M1
poAe|dsip 3ION U} SAL JOJ IXO} xepu] IHL| Vv
‘¥ xjpueddy
pPO31IOB |88 JO0U Vi “Vd Ui 28S ‘'Vi U} Ix9)
IX83 puv 8pod Aeidsiq pue ,SAl, xapul vi L F] v
Uibueuis
peida|as 3ION SAL POt PteA
synoAw| ees :Aeidsiq DjJBWNN U} XBpul SAL]l N an{eA 24 JeaunnN aLIsuay 1TISA
n/v S d B (3] CES n “ou
yoe|es/Ae1dsig youwes /xapul N jewuo4 3ndug Iuejuod Plels
A3 LW} xodd PLOt 4 NiS v anduj

L PO°T6 :‘@3EQ
T L LTT'TH ‘uoi3des

uBjiseq o1t4
pesSodoudd :8NIVIS
T SHN ‘O3




-04 4 -

pe3oa|8s J0ou Vi ‘vd4 ui ‘¥ Xjpueddy aas ‘vi Ul
IX@) pue 8pod Aw|dsiq X923 PU® ,d03dS., XBPUI vi vi v
(swdol
eseyl uieidxe
‘IHL PUR ‘189 03} snJuneseyl asn)
J03IdS Ut , 11, Xapui 19 'S ‘1
'pe3Oa |88 IO0N ‘piLot I 1TTSA IHL ‘9 1sJ483IOBJIRYD BY) uotIeIuB| IO
‘83nocAR| @8s ‘Aevids)g 30 82UPUNODD0 YOed JOd4 | 403dS|¥03dS) V 340 E-1 30 sS8pO)D usw| oeds
) ‘vididd U} eseuuyd punoq
Bujsded ou :3d08(|8S e se,yibueudys P18} A
"3x@) Ae(dsiqg €GC| €EST 8lisuel, xapul|vdidid|vidid] v
Jeedde
S8N|BA LTZSA UDiIum
pPe83}oeve |88 JON .VSO\AH— Ul Jiunijuom yowrve Joj
8®8s " Jy8 u} Aeldsiq vSZ| vST | JUBADW UI ,SAL, x3pU] | Au8adN] v
P931De |98 ION .Omﬂgcn punog e se Ml
peAeidsip ION U} SAL 403 3Ix8} Xepul IHL|
'y X}puaddy
P83103|88 30U Vi "Vd U} 895 "vy4 u} 3Ixe3
Ix8) puw 8#pod Awvidsig pue ,SAL, Xapul Vi vi v
yitueuis
po3IOB|88 ION SAL Pl®}4 PlLOIA
synoAe| 8es :Aeidsig DIJBWNN U} X8pul SAL]l N BNIRA D} JBWNN aLIsue} 1TZSA
n/v S d q SIa | v3s [ n “ou
10095 /Ae|dsi O youeas /xepul N jPwWJ404 Indug IUBIUO)H P19t 4
Ay xodd PlO®1d NIS | ¥ andul
ubiseq @iLid
LY ¥0°T6 :@yeQ pasodoud :SN3IvIS
T LTT TR :u0}3O8S T SHN @it




M

POe3de |88 30U Vi "Vi U} ‘y xjppueddy ees "vj U}
IX983} puw 8pod Aeldsig x83 pue ,Y03IdS., Xepul vid vd v
(swuol
889y} uiedxe
*IHL pue ‘18 03 snJnNEsS8ayl 8sn)
y03dS ut 1S, X8puj 18 'S ‘1
‘pa3de|as 3ION ‘pios3 LEESA IHL ‘7 18J9IOBJIRYD Byl uojiviuetilJyg
*g3N0OAR| 98s ‘Ae|dsiqg 40 @oUBJUNOD0 YOBO J04 |Y0IdS{YO0IdS| V 340 €~4 30 S8PO) usuw oeds
‘Vviddd uy eseuyd punog
Buisded ou :30018S e se,yjbusuis pLatA
*¥xa) Aeidsig EGC| €SC @1i8uUBl, x3pul|vidid|vidid| V
Jeadde
SeNnjeA LEESA UDIym
pe108(8s ION " 3InoAR|L Ui 3UNUIOM yord U0y
eas - Jyg u) Aeidsia vSGZ| vSZ | JHBAdN Ut ,SAL. X8pul | d48adn] v
pej}oa|8s 3ION ‘eseJdyd punogq e se IHL
peAeidsip 3ION Uj SAL J403 IX8)} xX8pul IHL]| V
‘¥ XxXipusddy
paj3o8|es 3ou yv4 “Vd Ul @8s ‘vi4 U}l Ixey
IX93 puw apod Ae(dsig pue ,SAL, Xxepul vi vd | v
yibueuys
p83doaies ION SAL PlO} 3 eysuwiyin
sinoAv| @9s :Ar|dsig DjJ40WNN U} X8pul satll n 8N eA DO} JouwNnN oL isuay 1EESA
YA] S d 1 S1a v3s n Tou
yoe |85 /Ae|dsiQ yodeas /xepu] N jewdod Indujp Juaiuo) pLoLs
A} juy xodd Pi®1d NIS v andug
ubiseq etid
LI 'v0°'C6 :93eQ pesS0doJdd :sNIe}s

T L LZT A :uOj3IIeS

T'SHW -©l}14




~Thi-

POIOB(88 10U Vi "V4 Uy 'y xjpueddy 89S ‘v4 ui
1x83 puw 8pod Aevidsi( x93 pue ,d03dS, xepul vid L F v
(Swa9)
8seay)} uie|dxe
‘Il PU®R ‘18 03} snJunesayil asn)
¥03dS Ui 1, Xepuj 189 'S 1
‘PelOB|8s JON ‘pPLO} S 1SN IHL ‘7 sJ@dRaRyYD 8y} Uo}IBIUS L IO
‘83INoAR| @8es ‘Av(dsig 40 80UBJNIO0 LOBB JO4 |H03IdS|A03dS] V 40 £-4 JO SBPOH uaw | oeds
‘vidid u) eseuyd punoqg
Bujsded ou :309|8S§ e sv,yjfusJis aivwiiiINn
“Ix9) Ae|dsig €SZ| EST 8A§85884dwo), XOpUJ|vidid|v4did| Vv
Jeedde
SenieA 311SN Udiym
pPe108 |88 JON -~ 3INOA®| U} 3 UNYJOM YyDRD 403
®es " i¥g u) Ae\dsig vsT] vST 1490dW Yt ,SND., x8pu] | Ju80dN]| Vv
pa31dos |88 JON ‘@sedyd punoq v S® IMji
peAw|ds)p ION uj SNY Joj Ix8ey xepu] IHL| Vv
‘¢ X }pueddy
Pe3DBL8S J0U V3 "Vd4 U} 89S Vi U} IX8)
Ix8) pue 8pod Aw|ds|Q pue ,SND, xepul vi vd v
yibueuys
pejyO8 |88 0N SNJ Plat s syeuiI LN
s1nocA”w| o888 :Awidsig ojJOWNN U} Xxapu]l sSnNoj n BN VA D} JBUNN OA | SS9UCNO)D 218N
A/ S d h) S1a v3s n ‘ou
100185 /AR 1d81Q YoJees /xepu] N IewJ04 Induj IUBU0D pLet
A} jwixOdg PLO®t3d NIS | v 3ndu
uGiseq o4
LI "»0°CT6 :@3%Q peasodoud :8sNILIS

TV LTT A U0}3D8S

T SHW ‘84




~Ebb~

pajoe|@s jou v4 "vVd4 U} 'y xjpueddy 88S "yi uj}
IX93 puw 8pod Ae|dsig x93 puw ,L303dS. X8pul vd V4 v
(Swuey
asey)} uje|dxe
“IHL PUR ‘I8 ‘¥03dS 0} sSnJNESayl 8sn)
uy ,Bep Gp, xapu} 19 ‘S ‘1
‘pejoe|es 1ON ‘pPLat s o14SN IHL ‘7 sJejdeueyd 8y} uot3IBIUB} U
‘g3noAr| 8es ‘Awidsiqg 30 @OUBUNDD0 YyoBd Juod4 |¥03dS|d03dS| v 40 £€-4 340 sOPOD usw | oeds
‘v4didd ui eseayd punoq
SujsJed ou : 308 |8S e se,yifbuadils ajewiyin
‘Ixey Avidsiq gst| ese OA|S§84dWOD, x8pul|viddd|vidid| Vv
Jeeadde
S8NIBA DJZISN UOIYMm
peIOB|8S ION " InoAe| Ul JIHUNYUOM 4ydead Joj
@8S 438 U} Aeidsiq vsZ| vST | 4¥8AdW UL ,SND, x8pul | duBaun] v
payoe|8s 310N ‘@sweuyd punoq ® se JHL
peAe|dsip 1ON Ui SND JO3 IXBY xepul IHL] v
‘¥ Xppuaddy
pe3oe|as 10U vd4 "vd ui 99S "vd u} Ixay
IX83} PpurR 8pood Aev|dsig pue ,SND, xepuj vd L F] v .
yiBuauis
pe3oa|8s ION SND platy oyeuwidin
83noAR| 99s :Ae|ds|Q O} JBWNN U} XBPUL sno| N en(eA DjJawnN 8A | 8884dwo) azIsn
m/v | S d 1 SIg | vasS | n “ou
3oe|es/Aeidsia youees/xepul N IvwJyod4 Indug Iusjuod PLe}
A3 juj xodd P84 NIS | ¥ andujg
ubiseqg o144
Ly 'v0°T6 :03eQ pesododd :sniwis
T LTT TH ‘UO}IDBS Z'SHA 9114




-phi-

P8}de|8s8 I0U Vi V4 uj 'y x|puaddy 8as °"vd4 U}
3Ix®) puw 8pod Ae(ds;g X8} pue ,¥03dS, x8pul v4 vi | v
(swdue}
asey3 ujeidxe
*IHML pue ‘Ig 03 SNUNBSauYl asn)
¥03IdS Ut .11, xepuy 19 'S ‘4
‘pO3O8|8s ION ‘PLO} 3 azeTsn IHL ‘7 sJ8ldeJdryd eyl uo|} 3eIue} Jup
‘83IN0cAe| 9S8 ‘Awids)g 40 0UAUNDD0 YOoud JO4 |HO03dS|¥03dS| V 40 E-I 30 S8BPOH usw i doeds
‘viddd Ut eseuyd punoq
SujsJsed ou :309(108S e se,yibusuis ajyewiiin
“Ixey Aw|dsig €GZ| €5¢ 9A18894dWOD, XBPUI [Viddd|Vididd| V
Jeadde
SBN{BA DZTSN YODIUM
PO3IDe |88 JON ~3INnoAe| Up I IUNNJIOM YOBe JO0j
@8S 438 Ul Aeds;q vsZ| v&T 43890dW U} ,SND, Xx8pul | d48adw| v
pe3o9|8s -JON ‘esedyd punoq © se ML
pade|dsip 3ION Ui SND 403 Ixey xopul IHL] ¥
‘v xpusddy
pajoe|es 10U y4 "vV4 U} 895 ‘vd u} Ixe)
1x83) puw 8pod Avids)q pue ,SNO, xepul vd vd | ¥
YiBueuis
poa308 |88 ION SND pPiLOYI vy IN
S3InoAre| 908 :Ae|dsiQ DpJBUNN U}l xBpuUl snNo| n BNLBA D} JBUNN A} 888uduo) 2zTSN
n/v S d h] S1a vas n “ou
3o09t8s/Avids;a youees /xapu] N Iewuo4 Indug IUBJUOD PLO} S
A3 L Wi X0Jdd PLO®Ld N1S | ¥V andug
uSisaq et 4
Ll "90°T6 @300 pesodoudd :sNIvlsS
T'1LTT TH ‘u0i3Des T'SHN 8114




-Shi-

P83ID8 |98 10U Y4 V4 U} ‘v xjpuaddy 88S ‘vyi ui
Ix831 pue 8pod Aeldsid x83} pue ,d303dS. X8pul v4 Vi v
(swJay
esey) uje|dxa
‘IHL pue ‘ig 03 SNJUNEBS8Y3 osn)
403dS Ut ,1S., X8pui I8 'S ‘1
‘pe3de|as ION ‘Plet s J€ESN IHL ‘7 :sJejoRJRYyD By} uoj3eluaJg
‘83NoAR| 99§ ‘Aev|dsq 3O 92UBJNDI0 Yoesd uo4 Jy03dS|A03dS| Vv 340 E-I 30 SOPOD uauw dads
‘Viddd u} 8seuayd punoq
Buisdyed ou :3de@|8S e se,yjbuauis ajewsiin
"ixa@) Aeldsiq ese| ese 8A1sSBUdWO), Xx8pUl|vidid|vidid] v
Jeadde
SON(BA JEESN YDIym
pe31da(8s JON ‘3InoAeq U} JIUNJIOM ydes J4oj e
885 448 uy Ae|dsig vGZ| vST | 4480QdW Ut ,SND, xepul | 448Qdn| v
pe}o8|8s JON ‘@seJdyd punoq e se IHL
palAeidsip ION uip SNO J0J IX8Y} xBPU] IHL| ¥
'y X}pusaddy
pe3}de(es 10U y4 "vd u} 89S ‘Vv4i Ui Ixe
IX83} pue epod Aeidsiq pue ,SNO, Xxapul \ F] vid v
yibusuysg
peyoeias 3ION SND Plets syeuid LN
831NnoAw| 8es :Aewidsig O}JBWNN U} Xapu] sSna| n B8NBA D} JOWNN BA| §88JuCWO) JEESN
n/v S d ] s1a v3as n “ou
00|95 /Aedsta youees /xapul N jewuog4 andul Iuejuo) piei
A3 jwixoud PLBtd NIS v andur
udiseqg o4
LI 'v0°"T6 :8)eqQ POSOdodd SNIWIS

T LTT T uojiIdes

T GHN ‘OL1d




~9hi-

P@3D8|18s8 10U V4 Vi U} 'y xjpuaddy aes ‘vj ui
IX8) pue 8pod Ae|dsiq X9} puR ,303dS, x8pul V4 vd v
(swJyey
esay} ujeidxe
‘IHL pue .wm 0} sShJdneseyy ﬂm_..;
¥03dS Ut 1, xepult 18 'S ‘1
‘pa3yoaLas ION ‘pPLat} JLESA IHL ‘9 1840308JRYD B8yl uojjejud | Jo
‘sS3noAe| 99s ‘Awids|g 30 82UBUNID0 YOEed JOd4 (303dS|y03AdSt Vv 3O €-} 30 S8pPOD uaw} oeds
‘vididd Ut eseuyd punoq
Buisued ou 309|895 e se,yibueuys PLOtA
‘3xa) Aeydsiq €SC| €82 aApssaudwo), x3pulividdd|vidid| Vv
Jeadde
SON[RA JiSA UDIYM
POIDB|I8S ION ~INoAR| U} JLUNRJIOM yOBD U0
88s " Ju8 u} Aedsiq vsz| vse 4¥80dN Ut ,SAD, Xx8pul | A48QdN| v
pai1od|8sS ION reseuyd punoq 8 se [HL
peAeidsip I1ON Up SAD JOj Ix®)} X8pul IHL]| v
'y xXipuaddy
peioeies 10U yj4 'vd uj 885  "Vd4 U} Ixa3
Ix83y pue epod Aedsiq pue ,SAD, x8pul vid vi v
yiBueuys
pe3ioei8s 3ION SAD PlB}3 Pi8}A
83N0AR| 83s :Ar|ds}iQ D JOWNN U} XBPU] sSA3] n 9N BA O} JBWNN 8A | ss8Jdwo) 24 1SA
A/v | S d q sia [ vis [ n “ou
&UO—Ow\>S—Qu¢Q IOLGOm\xQUCH N Ieudo 4 030..; IUBJIUOD PL®
A} jw} xoud PLOI 4 NIS v andul

L "vO°C6 :83eg
T LTT TH ‘uoides

ubiseq o144
pesodoJdd :8nN3Iw3s
T'SHW :®L1d




=L~

peide|es 30U vi V4 Ul 'V xjpueddy e8s “vi uj
1x@3 puw epod Ae|dsig x83 pue ,¥03dS., XBpul vi V4 v
(swdya)
eseyl uie|dxe
‘IHL pu® ‘I8 '¥03dS 03} shunesayl asn)
u} ,Bep gy, xapu\} i8 'S ‘1
‘pO3}Od(8sS ION ‘pLol3 JTISA IHL ‘9 lsJdeldedeyd eyl uo}3eIuet Jo
‘g3n0Ae)| 8es ‘Aeidsig 40 3DUBJNDD0 YOBD J4O4 |H03IdS|A03dS| V 40 £-1 340 S8pPOD udw| oeds
‘vidid Ui esedud punoq
Bujsdqsed ou :308|8S e se,yjybueuis PiLioaA
*yx83 Aeldsig €G] €62 dA1SS9UdwOo), xapullvididd|vidid]| v
Jeadde
SON(BA JTISA YOium
peidelas ION - 3InoAe| U} I PUNYJIOM YORS w0y
@eS - id8 ui Aeds)g vSsZ] vsTz | J¥BAdN Ui . SAD, xapul | 4480dN]| v
pe@3}oa|as 30N ‘@seayd punoq ® se IH)
peAe|ds|pP 3ION U} SAD 403 IXD} x8pul IHL]| v
‘¥ Xipuaddy
PO3IVALI9S IOU VY4 V4 U} 89S "v4 U} Ixe}
IxX83} pue 8pod Ae|dsid pue ,SAD, xepul vd vd v
Uibuedys
pajda|9s ION SAD P18}y PLO} A
s3noAw| @es :Ae|dsig 04 JBWNN UL xB8pu] saol n enjeA 2| JaunN oA sSaudwo) YASYN
n/v S d 1 SIa v3as n Tou
1008|085 /Ae|dSiQ youeas /xapug N IBWU04 Indul juajzua) PlLoL S
A3 pwix0dd PI191d NIS | ¥ anduj
uBiseq L4
L1 v0'T6 ‘83IVQ pesodoud :sNILS

T L LTT TH :uolIDes

TGHN 814




-8 -

P2312818S 10U Vi V4 Ul 'Y xipuaddy 88S "vi Ui
1x8} pue 8pod Ae(dsig x8)} pue ,J03dS, X3pul vd vi | v
(swad)
es8y} uieidxe
“IHL pue ‘19 03} snuneseyl asn)
¥03IdS UL 17, xapul 18 ‘S ‘1
‘PB3OB|8s 3ION ‘pPLets JCTTSA IHL ‘1 sJ83jdedeyd a8yl uo} jejudi Jdg
‘s3noAe| eas ‘Aeidsig 40 82UBJNOD0 yoee Jod4 |A034S)¥03dS] v 3O £-1 40 sS8POD ueuw} oeds
‘¥ididd Ut eseuyd punogq
Bujsued ou :30@)|as e se,yibueuys pPLaLA
‘ixe3 Aeldsiqg ESC| €ST OA}SSBJduo), xapul|vidid|vidad| v
Jeadde
§8N{BA DZTSA Udium
PB31da|8sS ION ‘3InoAey Ul }IUNMJOM yoes J4oj
335 " 4¥8 u} Aeidsiq vSZ) vSe 3480dWN Ut ,SAD, Xx8pu] | 448Qdn| v
pa3o83s ION ‘aseuyd punog e se HL
paleidsip ION U} SAD JOj Ix®} x8pu] IHL] V¥
‘y x}puaddy
po3Ida|es I0u Vi Vi U} 89S ‘v4 Uy Ixadl
x93} pue 8poo AeidsiQ pue ,SAD, Xxapul vi vi v
yibuauas
p83da|8s JON SAD PO} PL®} A
sinoAe| 88s :Aeidsiq D JBWNN U} xBpul SAO| N BN eA D} Jdwny A sseudwo) 2TTSA
mvj]s d ] SIa v3as n ‘ou
yoetias/Aeydsiq yodeeas /xapu] N jewduoy4 INduj IUBIU0)D PLO®t S
A3 jwy xoud Pletd Ni1S | v andug
ubiseqQ 944
L 'v0°'T6 ‘83eq pesodoud :sniels

T4 LTT TH UO3IDOS

T'SHN ‘@4




-6hb-

‘viddd us @seuyd punoq
Buisuyed ou :3da8|8S e se ,8S841S Jesys
‘¥xey Aeidsig €GT| EST 83wl N, X8pul|vidid|vidid] Vv
Jeadde
SaN|8A STISN YIum
pe3}o8|es ION "3iInoAe| U} JpUNYUOM YO8 JOojy
eas 438 us Aeidsiq vsSZ| vsT 4480dW Ul ,SSN, Xxapul | Ju8qan| v
pai1da|8s JON ‘aseJdyd punoq ® S® [HL
peAw|dsip ION U} SSN JOo3 IxX8) x8puU] IHL| V
'y X}pusddy
pejoa|as jJouU V4 ‘Vvi4 Ui 8dS V4 U} 3Ix8)
IX9) puw 8pod Ae|dsiq pue ,SSN, xapu] vd \ F ] v
paioe|@s JON SSN Pl 3 S8841S Jways
s83NOAg| ®8s :Awvidsiq OjJawnN Uy xapu] ssny N NI BA Dt JaunnN ajewiiin sZisn
peloa|as 10U v4 Vi U} 'Y Xipuaddy a88S ¥4 U}
IX8} puw apod Ae|dsiq X8} pU® ,LAd03dS, XBpU] v4 Vi v
(swJ9)
as8y) ujedxa
‘1H1L pue ‘Ig 0} snunesay3l asn)
JY03dS Ut , 1S, Xx8puj 19 ‘S ‘1
‘pPajydoe(8s ION ‘PLe} 3 JEESA IHL ‘1 sJd83vedeyd 8Yd uotlevILe) U
*$3NoAR| 885 ‘'Aevids;Q 40 @OUBJND20 yoead Juo4 |¥03d4dS|u03dS| Vv 40 £-1 30 SaPOD uew} sadg
‘g4ddidd ut asewuyd punoq
Buisded ocu :323|8S e se,yjbusuis PL3LA
Ixa3 Ae|dsiq EGT]| €8T 8A1ss04dWO), x8pul |viddd|vidad| Vv
Jeadde
SON(BA DJEESA YOIUm
pai1de|8s ION INnoAe| U} 3 HUNMJIOM yOed uoy
885 438 u} Aedsiq vsT| vSZ 4¥80dW Ul ,SAD, xapul | 448Qdn| v
pe3oa|as 3ION ‘asedyd punoq e s® IH1
peaAe|dsip ION Ul SAD 403 IXx83 xapul IHL] V¥
'y x}puaddy
POICH |98 I0U Vi V4 U} 88s v4 U} Ix3d
1X031 pue 8poo Ae(dsig pue ,SAD, x8pul vi3 vi v
yibuauys
pa3oe|8s 3ION SAD PO} ajewidItn
s3noAe| 3as :Ae|dsiq O)JBWNN Ul Xapul SAD] N an{BA D} JauWnN 8A} SS8JdWO) JEESA
mn/v S d 1 SI1a v3s n “ou
1d@ |85 /Ae|ds)Q yosJdeas /xapu] N jBwWJo4 Indu] R YVI-DYVIo) pPLe} 4
A3 W} x0dd PLlO®i 4 NIS v yndu
uisaqg o4
LI 026 :83eQ pPesOdoud :SNIWAS
T LTT TH :uojIdes Z GHN 91} 4




-0C} -

pe3d8|88 J0uU Vi “vd U} 'V xjpueddy @eS "vi Ui
Ix8)} puwv 8pod Ae|ds|qg - xa3 pue 003, x8pul vid \ F N
‘003 pPlIdY3
DpJdBWNU U} G°} XBpUi Jajawe|q @ |0H
‘paydeies joN plats Induip 8sisSN 0} 8dueystg
‘s3noAr| @as ‘Ae|dsig 30 85UBJNIDO0 ydead JOJ ao3 aoi| N 8nieA DjJawny eBp3 40 o13vYy
‘v4ddd
u} asedyd punoq e se
Buisuyed ou :3o08(8s ,y3bBusuis ejewid N
‘¥xay Aeidsiq EST} EST Bujueag, xapul]lvidid|vidad| v
Jeadde
seNnieA ggiSN YoOum
pe®308a|8s JON - INoAe| Ul IUNXUOM yOoee JOoj
28S ‘J¥8 ui Aeldsiq vGZ| vST |4¥8AdN UL, Nd8, Xapul | 3390dn]| v
pPe3oe |88 3ION ‘asedyd punoq e se IHL
paAvidsip 3ION U} N9 J403 IX8) XIpUJ IHL} ¢
‘g xtpuaddy
pe3oelas 10u v4 V4 Ui} 89S ‘vd u} Ixa}
I1x93) puw 8pod Aw|dsiq pue ,Ny8, xapul \Z| vd | ¥
yibueuys
pPa3O2|88 10N nig Pi@ts eyeuwiy N
sS3INOAR| 9as :Aew|ds,Q JpJBWNN U} Xx8pul nagl n SN eA D} JBUNN Bu|  uveg asisn
a/v ]S d Rl sIad [ v3s [ n ou
jo8|eS/Aedsiq youees /xepul N Iewuod ndujl IUeJuU0) PlLa}3
Ay LW xoud Plotd NI1S | v andul
ubiseq o2
L) v¥0°'26 :@3eg pesodoud :sniyeys
T LZT CA uOoLOes Z'GHN 914




-4Th-

pajoe|es 10u vi "vd4 U}l 'y xjpusddy 83s ‘y4 uj
X8} pue apod Aeidsig - xe} pue @03, Xepu] vi vd N
*ao3 pPiLoet3
Sjdewnu U} O°Z xapuil Jejewe|q ©ioH
‘pPB31o9188 ION pie}3 andu} gozsn 03} 8dueisig
‘s3noAe| 8es ‘Aejdsiqg 40 82U8JNndD0 yoea J4o4 Qo3 goal N SNRA D} JOWNN eBp3 j0 ojey
‘vidid
uj @seJdyd punoq v se
BuisJed ou :32918§ ,Yibusuis erewiin
‘3xe)} Aejdsig €ST} EST Guiueag, xapul|viddd|vidid| v
Jeadde
san|eA 80ZSN yojym
peioa|as JON "3InoAe| Uj} HunmJom yoee JOj
90S 438 u} Aeidsiqg vSZ| bGZ |J¥8QdW Ul ,N¥8. xapu] | 3u8Qdn]| v
pe3}oa|es 3ION ‘@sedyd punog e se ML
peAe|dsp ION U} NIg 403 IX9} x8pul IHL] V
'y X}puaddy
po3da|9s J0uU vd4 °"vd U} 89S ‘vi ui Ixey
I1X8) pue 8pod Aewidsig pue N9, xepu] vi vi v
yibueauis
pa3o8|8s 10N n3g PLet ayewmil LN
sinoAe| eas :Aevidsig OjuswNN U} xapul nagl n eni{eA diJawnN Guj uveg 80zsn
mn/v S d 1 S1a v3s n ou
108|085 /Avidsiq youres /xapu] N jewuoy yndul jueszuod PLoei
A3 Wi XOJdd PL®1Jd NIS v yndul
uBiseq o143
LI "p0°'T6 :@83vQ pasodoud :sniels

T L LTT A ‘uoildes

C'SHW :e(}Jd




-TTi -

pe31d9|18s8 I0U V4 Vi U}

'y xjppuaddy 88S "v4 ul

X8} pue 8pod Amv|ds|ig - xe) pue ,303, xapul \ E] vid N
< EN-TL-IF )
apdaUNU U} G} XBapu} Jejauesq 90N
‘pa3ideLas IoN p1ot3 Indu} gGISA 0} aduelsiqg
‘g3noAe| 888 ‘Ae|dsig 40 82UIBJ4ND20 Ydea Jo4 ao3 ao3l N BN{BA D} JBUWNN abp3 40 o139y
‘Viddd
uy esedyd punog e se
Buisuyed ou :300|8S \ybusuais pPlOLA
‘3xey Aeldsiq ESZ| €ST Bujuesg, xepul|vidid|vidid| v
Jeadde
S8NIBA HGISA UOIUm
Pe310B 188 JON " INOAR| U} JHUNYJIOM D8O JOJ
@8S " J¥8 u) Aejdssg pSZ] vse |4¥8adN Ul ,AdE, xBpul | 3u8aan| v
pa31da|8s }ON ‘agseJdyd punog e se IHL
poAe|ds|p 3ION AY8 ¥O3 IX8) XIpU] IHML} V
'y <y puaddy
pa3da|es J0uU v4 "V4 U} 99§ ‘v4 4} Ix8}
IX9) puw 8pod Ae|dsig pue ,A¥8, xepul vd L\ F] v
YyiBuauis
pajoe|as ION AYdE PLoi 3 PL®t A
ﬂwﬁO)ﬂ— o098 n>Q—Q0¢Q O}JOWNN Ul Xepul Ad8 N 8NLBA D} UBWNN DC—LQOQ 8G1SA
nv S d R (3] v3s n Tou
1oe|0S/Aedsa youwes /xapul N IRWIO04 INduj IUeIU0) pLet 3
. A) Wi X0dd pPLaid NIS v indul

LI 'vO°T6 :'e3ed
T L°LTT TH ‘uojaoas

usj)seq oL t4d
pesodoud :sN3VIS
T'SHN :‘®ttd




T L7LTT TH ‘uojDeS

-€TH-
pe3oe a8 30U Y4 V4 uj ‘¥ xjpusddy 88s "y4 Ui
IX83 puw 8pod Aeydsiqa - xa3 pue ,Q03, Xepul] LF] A\ F] N
*do3 Piet s
opJdBWNU U} O°Z Xapui Jojyewei Qg @(OH
‘pe3Do |88 ION Ple} 3 Indul BOZTSA 03} asueisig
*83NOAR| 89S ‘Aridsig 30 8JUBJINDD0 YOBd JO4 ao3 ao3l N 8N BA 2} JBuNnN abp3 j0 oLy
‘v4ddd
u} eswJduyd punogq @ se
Bujisded ou :310918S ,YibueJuys PiotA
‘Ixay Ae|dsig €G6Z| €ST BuiJesg, xopul|vidid|vidud| Vv
Jeadde
S9N vA g0ZSA Udiym
pe3oe |88 ION "IncAw| U} JFIUNUOM yoes JOj
085 " Ji8 ui Aeidsig vGeZ| vsT |JUBAdN Ul Ad8, xBpul | J48adN| v
peiyoe|es ION ‘@sedyd punoq ® se IHi
peAe|dsp ION U} Ad8 403 IXO} x8puU] IHL} Vv
‘Y Xjpuaddy
pe3oaIes 30U Y4 V4 U} 89S ‘vdi Ul Ixa}
IX8} puw 8pod Aev|dsiQ . pue ,AY¥8, xXa8pul vi vd v
yibueuis ‘
pe31oe|8s ION Ad8 PLa}j PLOLA
s31Nn0AR] 898 :Aw|dsiQ 4 D J48WNN U} XxXBpul Ad8] n 8NLRA D JBUWNN Bu uveg 20zsn
n/v S d R - S1a v3s n “ou
3oeles/Ae1dsiQ yoJeeas /xapug N IewJo4 Indui jJud U0y [JCIPY
A} jwixodd Plet 4 NIS v andul
ubiseq o4
Ll 'PO°TE6 ‘®8YRQ pesododd :8N3Iv3S

T SHN ‘O(id




-pTi-

pPe1da|8s 0u ¥4 Vi U} ‘Y xjpueddy ass ‘vj u}
1x83 puv @8pod Ae|ds}q X8} pue ,303dS. Xapul v4d A\ F] v
(SwJal
asay) uie|dxa
*IHL puR ‘18 0} sSnuneseyl 8asn)
¥03dS u} N, Xepui 18 'S 1
‘'p83Ide |88 JION ‘PlLOL 14430 IHL ‘1 isJdajovJdeyd 8yl uoLeIue |} Jgo
"83NoAe| 88s ‘Aw|dsig 40 2OUBUNDD0 Yoed 404 |¥034S|N03dS| V 340 £-1 340 S$apo) uew | oads
v4ddd Ul seseuyd punoq
se ,uoj3yebuo)|3,
Bujsyed ou :3d8(8S pue ,uieJdls
‘yx@3) Aeidsig £sZ| esT 811sual, Yi0Q xdpullvididd|vdiddd| v
T 19Ad|
Ayugadoud eyy e Jeedde
SaNieA 144130 YOlym
Uj JHUNMJIOM YOed Juoj
Pe3Ioaias JON " IN0Ae| ,Ue4IS O] s5uay,
@89S " 438 Ul Ae|ds.g vez| vee pue , "6Buo|3j, xapul | du80dW| ¥
‘asedyd punoq e se [HL
pe3O9 |98 JION U} NOI3 pue
peAeidsip ION VYi1S1l 403 Ix8) xdpul IHL} v
v Xjpuddde 88S y4 U}
pa3dL|8s J0U Vi "V4 U} 3IX83) Uiim 4yiIoq ,NDT3.
IX®3} puwv 8pod Awv|dsiq pue ,vdiSl. X8pul \F] vd v
pajdaias 10N NO13 puR VvyiSi SPL®t3 NOI3{ n
s$1noAw| @9s :Awids:iQ O JuBWNN U} XBpul vyisli| n 8N|BA D JAWNN lulRJIS B8] I8Ud) 11430
a/v | s d 9 Ssta [ vas | A “ou
3oetes/Aeidsiq youees /xepul N jIwI04 Indutl 3Iue3luUo) P16} 3
A jw}ixodd Plel 4 NiS v andul
uB)seqg oLt 4
L "v0O°CT6 :@3€Q pasodoud :Sn3eys
T4 LTT TH u0p3deS T'GHN Ot 4




-SCh-

pe3108 |88 10U V4 V4 U} ‘y xjpueddy @es ‘vJ uj
IX9} pue 9pod> Ae|ds;O xa3} pue ,303dS., Xapu] v4 vi v
(swual
asey) uje|dxe
*IHi bue ‘18§ 03} SNJ4NESSY) B8sN)
Jy03dsS ut 17, Xxepuy 189 ‘S ‘1
‘pe3O8 |88 ION ‘PlLOt I 1zZzan IHA ‘7 lsJeldRJRyd 8yl uojieiuauo
‘81NnoAg| 888 ‘Ae|dsiq 40 BOUBUNOD0 Y2BDd Juo4 [¥03dS|H03dS) Vv 40 £-1 3O S8pPOD uew | deds
vidid uy seseuyd punoq
se ,uoijebuoyg,
Bujsuyed ou :309|8S puz ,uLeJis
‘Ix®) Aeidsiq €G6Z| €SZ 8L18uUBLl, 4i0q xapu]|vidid|vidid} v
‘1ene|
Aydedodd oyl e Jeadde
SBN|IBA 1ZZ3N YD um
U} 3 pUNYUIOM Yoed 4oy
pe31o8|8s JION " INoAR| ,UlRJ4lS O{iSuey,
®eS ‘" Jyg u} Aeidsig vse| vse pue , ‘Buoi3, xepul | d349adn| v
‘@seuyd punoq © se i
pajoe|es8 3ION U} NOI3 pue
pedAeidsip ION vy1S1 403 3IXx83 xapul IHL]| v
v xjpuadde 89S "y3 uj}
pOID8 |88 J0U Y4 V4 U} IX3) YiItm yioq ,NO13.
1X8)} pue ¥8pod Ae|ds}Q pue ,yiylSl, XxXapul vd \ F] v
pajoe(es 10N NO13 puR VilSL SPiat i NO3) N
81noAw| ees :Ae|dsig OjJdBwNN Ul Xapul viisi] n 8Nn(RA DI J43uNN |uleUIS B iIsSuay i1ZZan
nv S d ] S1a v3as n “ou
30805 /AR1d81Q youeas /xepu] N jRwuo4 ynduil IUBIUOD pLe} I
A} LW x0dd ple)s NiS v indul
ubiseq eLid
LI PO°C6 :83RQ posodoud :snieis
T 1LTT TH -uojOes TGHN Ot 4d




-9C4 -

P83}D8 |88 10U Vi ‘VJ Ul 'y xjpuaddy 8as vy Ui
Ix@)} puw 8pod Aeidsig X831 pu® ,d03dS, x8pu] vi vd v
(Swuay
esey) uiedxe
"IHL pue ‘Ig 03 SNuNESaY3l 8sN)
¥03dS Ui , 1S, xapui 19 'S ‘L
‘PO3lo8LIas JON ‘Pl 3 LEEIN IHL ‘7 1sJye3dRUdeyd Byl uojIRIUBLJQ
‘§3noAwl @#8s ‘Awdsiq 40 85UdJNDD0 YO®d 403 }¥D3dS|¥O3dS| Vv 3O E-1 30 S$8pOoH uew|oeds
viddd Ut seseuyd punoq
se ,uojiebuoi3,
Buisued ou 308|188 pue ,ujedis
“Ix83 Ae|ds;g €GZ| €S @elIsuel, Yioq xepul|vidid|vidid| Vv
‘LeAD|
Aydadoud ey3 e dJesadde
SenieA LEECIN UDIUM
Ui 3 HUNMUIOM YDEe JO4
pe93ov|8sS JION "3InoAr| ;UG BLI8Ud), .
985 ‘438 Ut Aeidsig vsz] vst pue , buoi3j, xepul | 1480dn]| v
‘asedyd punoq e s® ML
pei1de|as JON U} NOI3 puwe
paAv{dsip ION Vd1Si 403 Ix®) x8pul IHL] vV
vy xjpuadde 88§ ‘y4 U}
pe3}d8|88 J0U Y4 "V4 U} . IX8Y UM yloqg ,NOT3,
IX93 pue 8pod Awidsig puR ,vylSL, X8pujg vi vi v
p831dB |88 ION NO13 pue V3iSL SPL®t3 NOT3| N
SinoAw} 888 :Awids;Q DIJAWNN U} XBpul vaisit n SN|BA DiJBWNN |uleJ}S O |suB} 1€€3N
nv S d 1 sia v3is n ou
3de|es/Av dsig Yyoueas /xepul N jvwdo4 ndui IULUO0) pLOL S
A3 juwixodd P1®1 4 NIS v andup
uBiseq o114
Lt "v0°T6 :@ywqQ pesodoud :sNiIwis
T LLTTTH U0 08eS T'SHN :9Lid




~LTi-

T4 LTTTH UOi3DeS

PBID8188 00U Vi Vi U} 'y xjpueddy 8es ‘vi Ui
IX8)} puv 8pod Av|dsiq X8} puv ,¥03dS., Xapul vd vd4 v
(swue)
eseYy) ujedxe
‘IHL Pue ‘19 031 snunesayl asn)
¥03dS Ut 7, x8pui 18 'S ‘1
‘pPe3oaias ION ‘Pl LV IHL ‘7 isJ83deJeyd 8yl Uo|IRIUB U0
‘g83noAR| 89S ‘Avidsg 30 82UBUNDD0 YOBd JO04 JA03dS}AOIJS) V 30 £-1 40 S8POD udw | doeds
vididd U} @eseuyd punoq
Buisued ou :3o09|8% e Se ,eaJdy
‘Ix83} Aedsiqa EST| €Sc U} uoiionpay, xapul|vidid|vdidid| v
Jeadde
sonteA |Ivd ydtum
pPe3o8 |88 ION “InoAe| Ul 3 IUNNJOM yded Joj
e8s " jy8 ul Aeidsig vse| vse 4480dN U} VY, X3pul | 448QdW| v
pe3oe|a8s ION ‘@seuyd punoq © se IHL
peAedsip ION Ul vy J0oj 3Ix8} x8pUl IHL] v
peIDB|88 30U Vi Vi Ul Vv Xjpuedde @as "y4 Ul
IXe) puv 8pod> Aw|dsiq IX8) pue ,vyy, xepul vi Vi v
pejoe |88 ION vy pLats vouy
s83nocAe| 9088 :Awv|dsig oju8WNN U} xapul va n 8N BA D} JBWNN Uf uo}iIonpey Livy
n/v S d a Si1a vas n “ou
3vetes/Avdsia Youwres /xepul N IewJdo4 Indul juejuo) pLe} 3
A3 jWiXOdd PL®}ld NIS v andui
uBiseq e\ t4
LI "p0O°T6 :83RQ pasodoud :sniels

T'SHN 8L} d




-8T4 -

P832@t88 jo0u v4 "vi Ui 'V xjpuaddy 8es ‘vi U}
IxXe) pue 8pod Aeidsig X8} pue ,y03dS, X9pul vid vi v
(swuel
eseyl uje(dxe
*IHL Pue ‘18 03 SNhunESBYI osn)
A03dS U} 411, x8pul 3] ‘S ‘1
"PO3}oo 988 ION ‘plass [4A L] THL ‘1 :sJ83deJdRyD 8Y) Uuo} jeIue o
‘83noArR| @8s ‘Awvids|q 40 82UBJ4NDD0 Yoed JO04 (Y¥O3IdS|y03dS| v 40 £-4 30O S8BPOD usw} oads
vididd uy oseuyd punoq
BSuisdyed ou :328(8S e se ,LeoJdy
‘3x@y Aedsig £S2Z] €S2 U} U03IONPAY, xBPUI|vdidid|vidid] v
Jeadde
sen|eA Livd YOIym
pa3oeies ION ‘INOAR| U} I HUNYUOM YyDed J04
@85 " J4¥8 u} Aeids,q vse| vse 904N U Vv, xapul | 4480dW| v
p®109(88 3ION ‘egedyd punoq v se JH1
paAeldsip 3ION U} V3 4034 IX03} XxX8pul IHL} V
po3oe|8s 30U Y4 ¥4 U} v xjpuadde 83§ ‘v4 U}
IX8)} puw 8pos Ae|dsiq X9} pue ,vi, xX8pul vi vd v
pejlde 88 0N vi Pi®tJ saJy
sinocAwi 888 :Aw|dsiqa OpJONNN U} XBpPUl vy n SN BA D} Jdwny U} U0} 3IonNp8y t4A'L:)
[ V4] S d R S1a v3s n “ou
3oeies/Awidsiq Yyoueas /xepul N IRWIOo4 yndul juszuo) pieot 3
Ayrwixodd Pi®Id NiS | v Induj
ubiseg @14
L} vO°"T6 :983e(Q pesodoud :snieys

T LTT TH ‘U0 D8S

CT'SHN ‘®ii3




-8} -

T L LTT TA :u0j}lO8S

pe3o@ies jou v4 "vd4 Ui 'y xjpueddy 88S "v4 U}
I1X@)} pue 8pod Aeidsig X8} pue ,LY¥03dS., X8pu] vd vi v
(Swael
asey} uiejdxe
‘IH1l pue ‘18§ 03 snunesayl asn)
J03dS U} 1S, X8pu} 18 'S ‘L
*pe3}oe|es 30N ‘pLet s EEVY IHL ‘1 :sJ®310wJRYyD 8y} Uo 3RIUS I UQ
‘s83noAe| esas ‘Aedsig 40 BOUBJNDDO YOBE uo4 |¥03dS|¥0IAS| V 40 E~} 30 S8PO)H usw| deds
viddd U} @seuyd punoq
Bujsuyed ou :309(8S Q2 SB ,e8d4y
‘Ixe) Aeldsig EGT}] €SGC U} UOLIONPBY, Xepullvidid|vidid]| Vv
Jeadde
Sen(eA Livd Yoiym
pe10e18s ION " iInoAel Uj IIUNMJIOM O8O u0oj
@eS 438 ui Aeidsiq vSC| VST JY80dW Ul , VY, Xepul | 348qdn| v
pe3oa|9s ION ‘aseJdyd punog e S® IH|
paAe|dsip 3ON Uf vy J4oj Ixa} Xxapul IHL] Vv
peide(es jou vi ‘v4 U} v Xjpuadde @aS "vJ U}
I8} pue 8pod Awl|dsiqQ 1X83) pue ,viy, X8puj vid vid v
pejoa 88 joN vd pPtasj wauy
83noAw| ees :Aeydsig ojpJawnN Ul xapuil v n en(eA O} JaunN uj uoiiIonpay cEVY
n/v S d ] SIa v3s n “ou
108|085 /AR|dS}1 0 yodJeas/xepul N jRwWuod Induy jJue3uo) pLet 3
Ayjw)xoJdd Piatd NI1S | ¥ andu]
uBiseq @14
L1 v0O°"Z6 :®3eQ pesodoJyd :SN3Iels

T'SHW ‘OL1d




-0€} -

pe3de|8s 30U Vi V4 uj 'V xjpuaddy 88§ ‘vi uj
x93} pue 8pod Awvidsig Xa3} pue ,303dS., x8pul vd \Z] v
(Swuay
8sey3 ujeidxas
‘IHL pue ‘1g 03} snunesayi} asn)
¥03dS U 1, xaput 19 'S ‘1
‘pejoales ION ‘pPiLot s 1443 IHL ‘7 ‘suejdedeyd ayl uo|IeIUe | JO
‘g3noAe| @8s ‘Ae|dsig 40 85uBJUND20 yoea J4og4 |303d4S|¥03dS| Vv 30 £€-1 30 S8PO)D usuw | oeds
vidid ul @8seuyd punoq
e se
Buisdaed ou 310885 A3 1o138€(13 JO SNINPONW
“¥xa3 Awdsiqg €ST| €82 alisuay, x9pul |vididd|vidad| v
Jeadde
s8nieA 1113 YOoitum
pajoei|as ION iINoAe| Ul 3 IUMNIOM YyDBd J0j
@85 " Jyg u} Aeidsig ySZT| vse 4380dW Ut , 3, xepul | 4480dR| v
po31o8{8s ION ‘@seuyd punog ® se [H1
peAe|ds)p JON Uy 3 403 Ixa} Xxapu] IHL} Vv
pa3o8e|8s 10U vi "Vvi U} v Xjpuedde adg "v4 Ui}
Ix83 pue 8pod Awvidsig IX33 pue ,3, xapu] vd vi4 v
Ayio13se|3
pajoe|8s ION 3 PLet s 40 SN{NPON
s83noAw| 99s :Awidsig o1 JBWNN U} x8pu]l 3 n SN|YA D} JOWNN a|Isue} Lee3
m/vis d bl si@a { vaS | n “ou
108|985 /Avidsia youdeas/xapul N IRWJO4 Indul juejuo) [JE- TP}
A3 1w} xoud pietd NIS v andul
ubiseqg a4
Ly 'p0O°TE6 :@3eq pasodoud :sniwis

T LTT TH ‘UOp3O8S

C'SHW ‘B4




~+E-

pPO108 (188 JOU Vi “V4 U} 'y xjpueddy 885 "vj u)
IX03} pug 8pod Ae|dsiqg xX83} pue ,303dS. Xepul V4 vd v
(swuay
os9y) uje|dxe
IHL pue 18 ‘¥03dS 03 snunesey) esn)
uj ,Bep Gy, xapui 18 'S ‘1
‘pa3daies 0N ‘pLet s R4 X IHL ‘1 18483 0RJRYyD 8y} uo| jRIuUS |} I
‘83NoAR| @88 ‘Aeidsiqg 40 8OUBJNDD0 Yoed uod4 |u¥03ds|yo3ds| v JO £-} 3O S8po) usw} oeds
vidid u} @seuyd punog
e se
Bujssued ou :3d@ies A310438213 40 SN NPOW
-ixe} Aeidsig €EST| EST e|jsuey, xepul {viddd|viddd| V
Jeadde
SON[BA 1Z13 YOIUM
peideies I1ON “IhoAw| U} JpuniyJdom yoee Joj
@eS " 4jy8 u}l Aeidsig vsZ| vST 44890dW Ut .3, xapul | 3480dn| v
paioe|8s JON ‘@seJyd punoq @ s@ IHIL
peAg|dsip 3ION uj 3 403 3Ix8} xepul IHL| V
pe1oe|es jo0u vd4 "v4 U} . v xjpuadde 885 “y4 uj}
31X93} puw 8pod Awv|dsig IX9) pue ,3, xXepu] vid v4 v
Ay1o138e|]
pej3dates 3JON 3 PLaS 40 SN|INPOKW
8inoAe| ees :Av|dsig D JBWNN U} X8pul 3 n 8N{BA O} JdwnN alisuey 1243
n/v S d ] SIa vas n “ou
3oejeg/Aeids|q yodeas /xapujg N jewdod ynduj Juezuod PLO}) I
A3 jwixodd pLetd NIS | v andug
uBiseq o4
Ll 'v0°Z6 ‘83eQ pesodoud :8NIvLS
T LLTT Y uojoes Z'SHN 914




-TE -

PO31DB18S JOU Vi V4 Ui 'y xjpuaddy 88§ ‘v4 ui
1xe3} pue epod Aevidsiq x83 pue ,303dS. Xapufp vd vi v
(swudy
osay3 uieidxs
"IHL Pue *ig 03} Snunesayl esn)
¥03dS Ut 17, xXepui 189 ‘S ‘1
‘PA3IdD (88 JON ‘pLat4 1zc3 IH1L ‘7 isJddldRJdeRyd B8Yd uojjejusi 4o
‘83noAR| 89s ‘Aeidsiq 340 82UuaJNIT0 Yyoea Jo4 [303dS[H03dS| Vv 40 €-1 30 s8po) usu deds
viddd u} 8sedyd punoq
e se
Bujsuyed ou :328(8s A31D)3S€13 JO SN NPOW
"Ix8y Av(dsyq €G9C| €SC a{jsusy, X8pu]l |viddd|vidad| v
Jeadde
san|eA 1ZT3 Yo\
pe3da|as JON " noAe] Ul 3IUNNUOM YDded u40j
88S " jia8 uy Aeldsig vST| vST J390dN Ut .3, xepul | 4u80dn| v
pe1d9|8s JON ‘@esedyd punoq e Se IHL
paAe(dsip 319N Uy 3 JOy 3Ix83 x8pul IHL| Vv
pPEIDI |98 ICU Y4 V4 U} v xipuadde aas "y4 U}
Ixe3} puw 8pod Ae|dsiQ IX3a) pue ,3, xX8pul V4 vd v
Ayiorase3
pajdeias 10N 3 pPlLo}d .0 SniINnpON
S3noAw| @88 :AeidsiQ o24JdeWNN Ul x3pul 3 n 8N | BA D} JBWNN 8|i1sud]) 1223
/v S d ] S1a v3s n “ou
199105 /Avids 1 youees /xepul N jewJso4 Indul JUBIUOD pley s
A} jwixoud Pilo®t4 NiS | ¥ andul
u;seq e} 4
LI 'v0°C6 :@yeQ pesodouy :sniels

C°1°LTTTA ‘uojdes

TGHN @44




-EE}-

T LTT TH uOy3O8S

pe3}oa|as JouU vy "V4 U} 'y xjpuaddy 893S °"vj u}
IX@)} puw 8pod Ae|dsig X8} puv ,d¥03dS, xapul vd vd v
(swudl
asayy) ujeidxa
IHL PUR ‘I8 03} SNJuNessyl asn)
d03dS Ut 1., Xapu} I - §
‘pP93d8 |98 ION ‘PiLot o113 IHL ‘q lsJ8j3dRJIRyd ayy uojljejuaiJg
‘g3noAe| @a9s ‘Ae|dsig 40 B2UBJNDD0 YOBd uoj |Y03IdS{A03IdS| V 40 €-4 30 SapoO) uauw | deds
viddd Ui} @seuyd punoq
e se
Buisued ou :308(8S ,A3}013Se|3 JO SNINPOW
‘3xay Ae|dsiq €sc| esc aA}SSaUdwo), xapul|vidid|vddad| V¥
Jeadde
SBNIBA D13 YOIYym
peyoe|es ION ' 3InoAw| Ul 3 HUNYJIOM '4ORD uOj
ea§ ‘438 uy Aeidsig A TA IR 414 4480dN U4 ,03, Xx8pur _;mmoa: v
pe3oa|es 3ION ‘eswJdyd punoqg ® se 1M1
peAvidsip 3ION U} 3 JOJ IXBY} Xx8pul IHL| Vv
pe1Je|es ou y4 ‘vd4 U v xjpuadde ass -v4 u} .
1x@3 pue 8pod Aeidsig 3xXa3 pue,dl, Xa8puj vd vi v
Ayiotisell
pajo8a|as 10N 03 plLBYY 30 SNINPONW
s3noAw| @es :Ae(dsig DJ8UNN Ut Xapu]l 93 n 8n|eA Dy JdawnN @Al ssaudwo) 9443
m/v S d 1 S1a v3s n *ou
aom—ow\>n—nm—o yoJdeas /xapujg N INWLO4 Indu] iuajzuod pPiL®} 3
A} pw}i x0dd Pi®1d NIS | v yndu]
ubiseq ot
Ll pO T6 :@3eg pasodoud :snievls

T'SHN -®L}d




-pE) -

pejdoe|es 30U v4 “vd4 U} 'y xjpuaddy @as ‘vi U}
Ixay pue 8pod Agidsiq X8} pue ,y03dS., xopul v vd v
(swudy
8seyy uje|dxa
IH1 pue 19 ‘3d03dS 03} shunesay} asn)
ut ,Bep gy, xapui 19 'S ‘4t
‘palovLes ION ‘Pioaty oz 3 IHL ‘7 1sJd83deJIRYD BY3 uoj3Ivius} o
‘83n0Ae| 8es ‘Aeidsiqg 30 82uUBJUNDD0 Yoed Jod |303dS|{A03dS| Vv 40 £-1 40 S8pO) usuw | 2ads
vididd Ut @seudyd punoq
e se
Bujisdaed ou :3d2@1as ,A3104138813 30 SNINPONW
"Ix@3 Aeldsig €62 | €EST an)ssaudwo), xXB8pul|vidud|viddd| v
Jeadde
saniea JZi3 UDIUM
pPa31oa|88 ION " 3INOAR| Ul }fUNYUOmM yoea JoJ
@as " J38 ul Aedsia pSZ) vee J480dW Ui, 03, Xapul | 4490dn| v
pajyoa|es 3JON -@sedyd punoq ® se JHL
palAeids)p 1oN uf 3 Jos 3x33 X9pul IHL{ v
PO31IDa98 J0OU Vi vy U} v xjpuddde 88 "vi4 Ul
1x@)} pue 8pod Aeidsig Ixe} pue,d3, xepuj vi vd v
A3 1o43se3
pajoeias ION 03 PLaL3 30 sSninpon
sinoAey @#8s :Aeidsig Ot JAWNN U} X3pul 03 n N RA I} JOWNN aa|ssadudwo) o YAX ]
n/v 1S d h] sia | vas | n “ou
3o8(es/Aetdsig youeas /xepu] N jewuod Indug IUdIUO) pPL®} 3
A3 U X0dd Pidld NiS v ynduj
uBiseg 914 4
LI v0°T6 :83eg pasodoud :s8nIels

T 1 LTT TH ‘UOLIDLS

T'SHN ‘®1tJ




-GEL -

T LTT TH :uO}IOBS

pe3oe |88 10U vi "v4 Ul 'y xipueddy 88§ "vi4 ul
IX93 puw 8poo Ae(dsig xe3 pue ,¥03IdS. Xepul vd V4 v
(swua)
asdy) uie|dxe
‘IHL pue ‘Ig 0} snunesayl 8sn)
J03dS Ui , 17, X8pui 18 'S ‘1
‘peIde|8s ION ‘piotd oze3 IHL ‘1 isJd@jdeJdeyd a8yl uo}3eIUdLUQD
‘83noArw| ©8as ‘Ae|dsiq 30 @oUBJUNDD0 Yyded J4o4 |H03dS|¥03dS| V 40 £-1 40 S$8pOD uaw} oeds
viddd Ui ®seayd punoq
e s
Bujsded ou :303|8S ,Ay1o138813 4O SN|INPON
‘ixay Aeldsig €6Z] EST eA}ss84dwo), x8pu] |vidid|Vvdididd| V
Jeedde
S8n|eA DZT3 Yojym
Pe31o8|ias JON InoAR| Ul 3 UNJIOM YORI Joj
88 - Jug8 u} Aeidsig yse| vse 448QdW Ut ,23, Xxapul | 3ugqadw!| v
pe3oe|8s 33ON ‘gseayd punoq e se [HL
PoAv|dsip 3ION up 3 Joj 3IX8} Xx8pul IHL] ¥
po3oeLIes jou vd "vd Ul v xjpuadde ses "vy4 ut
I1X@3 pue 8pood Awv|dsiq IX3) pue,D3, Xapul vd vid v
Ay1o3sel3
po3oalas JON 03 PiLay3 40 SN |NPORK
s3noAe| 8es :Ae|dsig OJ8WNN U} Xapul 23 n BN|LBA D} JBWNN A Ssaudwo) oYA A |
m/v [ S d R SIa ] v3S | n ou
3oe18S/Awdsig yoJees /xapuy N jewuo4 Induj JULIUOC)D piles
A3 pwi xodd PLOtd NIS v ynduj
ubiseq 9|44
Ly 'PO'T6 :©3eqg pesodoud :SNIels

T'SHA ‘®|}4d




-9¢€} -

) LTT TA 1u0}3O8S

‘v X} pusddy
POIOB(O8 J0U VI V4 U} 88S ‘vd4 U} Ix8}
1x83 pue 8pod Aw|dsiQ pue ,Sva, xepul \Z| vi | Vv
IHL pue
sva ul ,|eojdAy, xapul .1edjdAy, ixey
‘P83oB|8s 10N ‘pPiLetl Indut TINN IHL v Jo ,S, J4O ,H,
83noAr 88g :Avidsig JO 9DUBJINDIDO OB U0 4 sSvg{ Svs v ,¥, 48338 @buls s)seg ubB)seq
‘vdddd ul esedyd punoq
Sujsaed ou :3d9|8S e se
‘Ix9) Aeidsig EGZ| €GZ |O13vY §,U0SS}0d, XIpUI ] vidid{vidiad| v
Jeadde senjeA NNid
UIIUM U} 3 UNYUOM
Pe3108188 10N "In0AR| Yyove Joj JuaddW uJi
e0s - Ji8 u} Aeldsiq 1411 vGZ|Ol13IeYy S,U0SS10d, X8puUu] _;mmon: v
po31oa 188 ION ‘@seJdyd punogq © SB [HIL
poAe|dsip 3ION Ut NNYd 403 Ix83 Xopu] IHL| Vv
‘v xjpuaddy
pejde|as j0u Vi "Vd u} 89§ ‘v4 U} Ix33
I1X83 pue 8pod> Ae|ds,q pue ,NNid, Xapul \E \F v
pa3jde|as 0N NNJd P18 3 ojiey
S)3nocAr| 998 :Aeydsig D JIBUWNN U} XBpPU] NNJd| N anLeA O JawnnN §,U0S88|0d ZINN
n/v S d 1 S1a vias n cu
yo8|8S/Avdsiq yodueas/xepul N IVWJO4 Indujg IUBIU0Y [«JL-TW)
A3 1w x0ug pleyd N1s | v andug
ubiseg a4
Lt "y0°CT6 ‘@yed pasodoud :snivis

CT'SHN ‘9114




-LEY -

'y Xipuaddy
Pe31o8{as 10U V4 "vd4d U} 88S V¥4 U} Ixe}
IX93)} puv 8pOd Aw|dsiqg pue ,Svg, X8pujg L F] Vi v
IHL pue
sSvg u} , 1ed1dA}, xepui (le01dAy, 3Ixey
‘PByOd|88 ION ‘plets Indup  Zio IHL v 40 ,S, JO .8,
sinoAe 89S :Aetds;q 40 9DUBJINID0 YOBd Juo4 sval sve v ¥, 49338 816us siseg uB)seq
‘v4ididd Ui eseuyd punoq
Bujpsuaed ou :31d98|8S @ se LA31O43sel3 jo
‘yx@) Aeyds;q €GC| EST SNINPON J83YS, xXopul|vididd|vidid]| Vv
Jeadde saniea
53 Ydiym U} pun
pP@3oeL8s ION " 3INoAe| -3JOoM Yyoea J0j JY8adW
89S " Ju8 u) Awvidsig vsZ| vseT us ,93, Xapul | J480dn| v
pe3oa|8s 3JON ‘@seuyd punoq ® S$B IHL
peAe(dsip ION U} D3 403 IXe} xepu]l IHL} v
'y xXjpuaddy
pejoa|es, 30U vi V4 Ui 88s ‘vVd4 Ul Ixa}
Ix®3} pue 8pod Awvids;q pue ,93, xepul vi vi | v
pajdoe|es joN 93 PLO}3 Ayyo13sei3 jo
831n0AR| 88s :Ae|dsig D1 JBUWNN U} XBpUu] 93 n an|BA D} JaWNN SN|NPOW Jeays Zi9
n/v S d b S1a LEH n “ou
3oetes/Aeids; g youwas /xapul N IewJod4 Indul IUd3U0) pLo 3
A3 1w} xoud P1®td NIS v andug
. ubiseq o4
LV 90°T6 :®3IeQ pasodoud :8NIvIS
T 1LTT TA u0LIOBS ZGHW (®L44d




-8ci -

'y X}puaddy
P831o8 |88 10U ¥4 ‘V4 U} 88s "vi u} X8}
IX8) pue 8pod Awvidsiaq pue ,Svg, xapug LF] \Z] v
IHL pue
svg Ul , Leo1dAy, xapu} 1921 dAY, Ixay
‘pa3de|8s ION plats anduy 131310 IHL v J40 ,S, 4O .8,
s3noAe] 88§ :Aeidsig 40 @2UBUNID0 Yoded JOo4 svgl Sva v ,¥, J83318| 81buis s)seg ubisaqg
‘vddidd u} eseuyd punoqg
BujsJyed ou :3dai8s e S% ,IUBLDY 334000
“ixe) Ag|dsiq €62 €6Z |oisuedx3l Jeaui, xopul|vidid|vddid| V
Jeadde sen|ea
037 UdIUM U} 3 UNANJOM
P8308 |88 ION "3INCAe| yoes Joj J390dnW
89S " 4y8 U} Aeydsia vsz| veg|ur ,"dx3 seaul, xapul | 3u80dnW] v
pajioa|les JoN asedyd punoq ® se JH1
peAeidsip 3ON up 237 Jo3 Ix83 xapuf IHL| ¥
'y x{puaddy
pe3deies jou vd4 ‘"vd4 U} 89S V4 Ul Ix8}
193 pue 8pod Awvids)q pue ,031, x8pul vd \F v
uo|suedx3y jo
pa3oaias joN 331 Pid}I U940} 33800
s3noAe| @as :Ae|dsig D1JBWNN U} XBpul 231 n 8nieA 2} JownN JBaUY T 11310
Y4 S d q sI1a v3as n “ou
300 8S/Ae1ds I yoJeas /xapu] N JRUWIO04 yndu] Iueyuo) pLOt S
A3 W) x0dd PL®t 4 NLS v yndul

L1'p0°T6 :@83eQ
T 1 LTT TH :U0}308S

ubiseq ot 4

pasododd

‘SN eS

C'SHAWN @144




-6€} -

'y xipuaddy
peiov|88 J0U Vi "Vd4 U} 88s "vi Ui Ixey
IX93} puw 8pod Awdsid pue ,Sv8, xapujl vd vid
IHL pue
Sve up ,|ed1dA}, Xxepul ,1e01dA}, 3Ixe)
‘'pa3ovies ION pLats andut 1109 IHL v 40 ,S, 4O .89,
831N0AR" 88§ :Aw(dsig 4O ®BOUBJNDD0 YOEd uJi svgl sva v ¥, J83389| 8|6us siseg uBisaq
‘¥iddd ui eseuuyd punoq .
gujsded ou 3009185 Q se ,A3 AL IONPUO)D
*3xe3} Ae|ds)qQ €GZ| €St Lswusyl, xepul{vididd|vididd| Vv
Jesdde
sanieA GNOL ydiym
Ul I HUNMUIOM UDBd Joj
: JH90dN
pe3o8i88 JION °INoAw| up ,AIIALIONPUO)
ses -~ Jug u} Aeidsiq vez| vse tewJayl, xapul | 3480dmw| v
paid@|es 3ION ‘@seuyd punoq ¢ se IHL
peAg|dsip 3ION Ul GNDL 403 3IX83} xapul IHL| v
‘¥ xipuaddy
pPe3}ov|8s jou v V4 U} 88§ 'Vvi4 U} Ix8}
IX03 pue epod Aeidsig pue ,aNJOl., Xx8pul vd vid v
pP2128193S ION aNOL P18} 4 A3 4 A13DNPUOD
sinoAw| ees :Ae|ds)g D)JBUNN Ul XBpU] anNoLl n an{eA D} JownN Lewuayy L1210
n/v S d a SIq vas n “ou
308 |85/Av|dsid uoJeas /xepur N jewdod Indul 1uaiuo) Piats
A3jwi xoud Pieid NIS | V andul
ubiseqg o144
L Y06 :@yed pesodoud :snNyeis
TILTT TH ‘uojydes Z'GHN @14




-0vi -

'y x}puaddy
pe1Ovies I0U V4 Vi U} 88g "vd4 U} Ixey
IX8)} pue 8pod Awv|dsig pue ,Sy8., X8pul vd vd v
IH1 pue
Sv8 U} ,wnw|xew, xXapui L 1@D1dAY, Ixe)
‘Pe3}08ts8s ION p(ais 3nduy XvWw 2Ix IHL v JOo ,S, J4Oo .8,
S3N0OAR] 88§ :Ae|dsiq 30 A5UBJUNDD0 Ydoed 404 sval svs v ,V, Jo3ye| oi6uis siseg ubBisaqg
‘y4didd Ul aseduyd punoq
BSuisdyed ou :3199185%" se,ssauybno) aunioeuy
‘Ixe3 Aedsia €8T} €8T ugedls sue{d, Xopul|vidid|{vididd] Vv
_ - Jeadde
sanieA XVW OIXN U3djum
POIOBIBS JION " INOARY U} I IUNMJOM YyDed JOoj
@as - jyg ut Aeidsig vSZ| PST | JUEAdW Ul ,OIX, x8pul | J48adN| v
pe3oe|98 ION ‘asedyd punoq B se JHI
poAg|dsip 3ION Ut JIN 403 IX8) xepul IHL] Vv
‘g xjpuaddy
pej)le|as Jo0u ¥4 "vd Uy 88s ‘vy4 Ui Ixa3
IX93 pu® 8pod Ae|dsiq pug  ,JIM., xapuil Vi Vi v (wnw xew)
ssauybnoj
payoa|es 3JON oI ut auniovu 4
ynoAe| 8es :Aeids)g paxepu} anieA DjJawnN a1l n BN RA D} JaunN uieJls aue|d XYN I
(LYWSMI) ejeq 9|1ge) ssauybno]l 8unidedd UjB4IS BuRld BJunjvJuedua] wooy
m/vis [ 4 | SIG | v3s n Oou
3oe|85/Aedsig Youeas /xepul . N jRWI04 Indup IU8IUC) pte s
Al jw)xoud PLOsd NIS v yndul
ubisag o114
L) °vO°TE :@38Q pescdodd :s8NIevis
T 4 LTT TAH U0} 08§ CGHN oL 4




-ivi-

'y Xipusddy
pPO1o9|198 I0U Y4 "yd4 Ui 985 V4 Ul Ix8y
Ix@83 puw 8pood Aridsig pue ,Syg, Xapul \ F] vi v
IH1L pue
SY8 U} ,wnuiuw, XxXapu} ,1e01dA}, 3Ixel
‘pe}oaias ION pi@ts INdu} NIW oI IHL v J4o ,S§, wo .8,
sinoAe] 89S :Awidsig 40 BOUBJNID0 YIVa Jo4 svgl svs v ,¥., J4e33e| aibuis siseg ubiseq
‘viddd ut aseuyd punoq
BujsJded ou :3d0L|88 se,sseuybno)l eunjoeuy
"3xe3} Aeidsiqg €52} €S2 ujedys suejd, xapul|vidid]|vidad] v
_ "~ Jesdde
senjeA NIW OIX Yoium
pe1oeiss ION " InoAe| U} 3 HUNYJOM UDOBD JO0j
ees ' Jy¥g u} Aeidsiq vsz| vsz | 4980dW Ui ,ODIN., x8pul | u480dN| v
peioe|a8s 310N ‘gseuayd punoq e S8 ML
peAeidsip 10N U} JIN JOJ IX3} Xx8pul IHL| Vv
‘y xjpuaddy
pe3oe|8s 30U vd "vd4 uj 89S ‘Vi4 Ul Ix8)
IX83 puw 8poo Awvidsiqg pue DI, XxX9pul v v4 v (Wnwiuiw)
ssauinoy
pajoai8s ION : 2In Ul 8un3ovI4 _
inoAv| a@es :Aeidsiq pexapu} 8Nn|BA D} JBWNN oIl N en|BA D} uBWNN UleJ}S BuRid | NIW 21
m/v | S d q SIG | vas | n “ou
yoe|es/Aeidsiqg youees /xapul N IewJso4 Indui Juejuo) PLO}t 4
A3 jw}xodd P18} Jd NIS v andul

L1 "v0°Z6 @ieQ
T I LTT TH uUO}3O8es

pasodoud

ubiseq oLt 4
1SNIVIS
TGHN 8114




-Tri -

‘@sedyd
pa3oe |88 ION puUNOq € Se IHL Ul
peAe|ds;p ION AD OIX 404 3IX83 xe8pul IHL| Vv
'y x}puaddy
pe3o8i198s 10U Vi "Vd Uy 885 V4 U} Ixa} uojiet dea
IX33} pu® 8pod Aw(|dsig pue ,AD JIM, Xx8pul vd vd v 40 JUB}D| 33800
‘ssouybnoy
pa3de|as ION AD OIN U} aJnjovuy
3noAe| ®8as :Ae|dsi(g paxapu} an|eBA 2} JaunN jao-omd| n BN BA O} JBUNN ureJdls aue|d AD DI
'y X }puaddy
Pe3oa|18s8 10U ¥4 Vi U} @9S  "vd u} Ixad
3x83 pue 8pod Aeidsig pue ,syg, xepul vi vi | v
IHL pue
svg uy ,abeussae, xapu} ,1e01dAy, Ixa3
‘PaloaLes 0N pl8i3 Induy DAY oI IHL v Jo ,S, J4O0 .8,
s3noAe) @S :Aedsiq 40 85UdJUND20 UYoed JO4 svdal sSvg v .V, J48338| 8|buis siseg ubsag
‘viddd ui esedyd punog
Bujsded ou :3d58|9S se,ssauybnoy| aunjoeud
‘3xey} Aedsiq €GZ| €SC upedl}s eueld, xapul|viddd|vididi V
_ * Jeadde
sanieA DAY OIX yoiym
pe31oa |88 JON "3INoAe| Ul 3 HUNMJIOM yoea Joj
#es " 4¥8 u} Aeids,q rST| vSZ | 44HQdW Ui DI%, X8pui | 348GdN| v
pPo108|8sS ION ‘@seJdyd punoq e se IHL
paAe|dsip ION Ul J3IM 403 Ix8)y xapu] IHL} V
'y Xipuaddy
pe3dv|88 J0U V4 V4 U} 89S ‘v4 Ul 3Ixe8}
}IX8)} pue apod Ae|dsig pue oI, xepul vd vid v (ebuwuany)
ssauybnoy
pa3oe|es ION OIN U} eaJunjoedy
3noAet aas :Aeids;g paxepu} enieA 3} JawnN sl n enieA D} JawnN ujeJdls euv|d DAV OIN
m/v S d ] Sia v3as n “ou
108 |9S/Aeids @ youees /xapul N jewJO4 Indul IUBJIUOD pLe} 3
A} Wi xodd Pt®1d NS v Anduy
ubisaq ott4
LI 'vO°'T6 :@yeq pesodoud :snyels
C L LTT TH ‘uUO43O8S T SHN ‘@4




-Evi-
(swJey
988y} uje|dxe
- “IHL pu® ‘18 03 snuneseyl @sn)
¥03dS Ui 1, XOpuy 18 v ‘S 1
‘pe3da|8s ION ‘pLessd b HOSY IHL v ‘97 :sJ@joBJRYyD B8yl UojRIUG} IO
*83N0CAR| @88 ‘Aev|ds|q 40 8dUBJNID0 YDEBd Jo4 |¥03dS|u03dS| Vv 40 £-4 30 S8PO)H uaw| oeds
POIOB|I8S 30U V4 "VI U} 'y Xjpueddy 88S “vi u}
Ixe) puw 8pod Aeidsiq x83 pue ,20S, x8pujp vi vi
Suiey
pe3}oa|9s8 ION 19 18] v Uuo} 80440)
3ncAe| 888 ‘Awv|dsiQ pue ))S U} 8POd xBpul 0os| v 8pod J48IdRURYD | 88041 S L LDSY
(LVWNSMI) ®eieq@ o1qes sOu}IRY UO|SO0J4UD) S§BUIS O} 8DURIS|58Y
‘y xjpuaddy
pO3I00 |88 I0U VY4 V4 Uy 89S "vd Ui Ix8)
IX8)} pur 8pod Aeidsiq pue ,Sv8, Xepu] vi vi v
IHL pue Svg u}
,ONRBA UO}3IRD| j}Oads
wnuiulW, Xopu} ,led1dAy, Ixey
‘pejoe9s ION pLats Indujp DAV OIN IHL v J0o ,S, wO .8,
83N0ART 89S :Ae|dsi(g 40 ®2U8J4NID0 yOed J04 sva] sva v ¥, J493131@]| @16uis siseg ubisag
‘viddd Uy eswuyd punog
Buisded ou :3D8|88 se,ss9uybnoy aJnioedd
*Ixa} Ae|dsiq EGT| €EST uieals asueld, xopul|vidid|vidid| Vv
_ ‘'Jeadde
: S3N|I VA 23dS JIM YOIym
pe3oeL8s 30N - 3InoAe| U} 3HUNYJIOM yOBS U0y
88Ss " Ju8 ui Aeidsig vSZ| vST | 4¥9adW Ui DI, xepul | J48Qdn| v
pe3}oa|as 10N ‘eseJdyd punoq © se IH1
paAe|dsip ION Ul JIN J03 IX8)} Xapu] IHL] V¥
*y x}ipuaddy (eniea
PBIOO88 J0U V] V4 U} 8998S ‘'Vvd4 u} Ixey uo|}ed} §o8ds
Ix83} pue 8pod Aetdsiq pue ,DIN, X8pul vi vi | v wnwiULW)
ssauybno)
pa3o8d|8s ION JIN uy aJnjoeuy _
ynoAe| ees :Aeidsg paxapu; an|eA D} Jdauny a2t n an{eA O JawnN uUpeJls 8uRid {23dS JOIM
n/v S d ] S1a v3s n “ou
}oe|es/AedsiQ yodJeas /xapul N jewdoy ndul 1u8uU0) I
A} jw|xoud PLOL 4 NIS A Indul
ubiseqg o4
L $O°CT6 :83€( pesodoud :sn3wis

T L LTT'TH ‘u0p30es

CT'SHW -8itd




-vvi-

(swuol
aseyly uie|dxe
*IHL Pue 189 03} SnJunesayl asn)
J03dS ul , 1S, xepuj 18 | v 'S ‘1
‘Pa3d8|8s 10N ‘piolLs EEYDSA IHL v ‘1 sJdejdedeyd suy uo| 3RIue . Jg
‘§3NOAR| 89S ‘Awv|ds)g 40 85ua4no20 yoesd Juod |y03dsS|d03dS| v 30 €-1 30 S8pPO) uau | oadg
pejoe|as jou vd V4 U} 'y xjppuaddy 885 "vi U}
Ixe} puv 8pod Aeyidsig x83} pue , 008, xapul V4 vi
Buiiey
peide|8s 310N 19 19] v Uo | SO4U0)
3noAw| @ass ‘*Ae|ds;Q pue 997S up 8pod xapul 90S) v apos ueidedeyd | [ 3-NPES EECHISY
(swud)
asayl uje|dxa
‘IHl pue ‘1§ 03} Snunesayl asn)
d03dS Ul , 17, xapu} 18 v ‘S ‘1
‘pajos|es ION ‘PLOtL S [44- 101X ] IHL v ‘1 sJ83iorJeyd 8Y3 uoj3e3ue} Jo
‘83NOCAR| 88s ‘Ae|dsig 30 @asuaundo0 yoea Jo4 |d03dS|y03ds) Vv 40 £-1 340 sS8pPO) uauw} deds
PB1O8|88 j0U Vi ‘vd U} 'y xjpusddy 88§ ‘v4 u!
Ix@) pue 8pod Aeidsiq xa3} pue ,J0S, xepul vd L F]
Buyirey
pejoe(as 10N 18 18| Vv Uo} 80440)H
ynoAe| a3es ‘Ae|dsig pue 9)OS Ui apod xapul 00s| v 9pOD uB3OVJIBYD |} SS8J43S zTuosy
8/v S d [${¢] LEH n “ou
o8 |85 /Av|dsiq youees /xapul N jewJdo4 Indul ju83uo)n pLes s
A} Wi x0odd pLetd NIS v yndug
uBiseq o144
LI "v0O"T6 ‘e3eQ pesododd :snieys

T HLTTTAHA uOtlOes

T GHN :@1td




-G -

s8x¥ A pue X 18A01
peAe|dsip ION peyoJeas 3JON v JOJ sjuews|@ ejeQ aJunbi 4 INIIDI S
‘¥ Xjpueddy
PeIDO|188 I0U V4 V4 U} 88s ‘v4 U} Ixay
IX®} pue 8pod Aeidsig pue ,dW3ll., Xapu] vi \ £ v
‘eiqe} siyly
Ul WOS1 30 8d2UadUINID0
pe3}oeies 3ION yowe Joj dn3ll aJynivuedwa
IN0AT| 8as ‘Aeidsig Up 4 GL-89 X8pu] dWwialLl| N an|eA OfJawnN p%-1-J%
IHL Pu® Syg ujy
,UnWiXew, xapui  1@0}dAy, 3xe3
‘pejo8as 10N PLOJ INdU}l XYW LEEDIS IHL v Jo ,S, 40 .8,
83noARw] 88s :Ae|dsig JO BOUBJNID0 YOEd Jo4 svag] svs v .V, Jo338| ©e|buss siseg ub)sag
pe1o8|8s 10U V4 "Vvi Ul 'y Xjpuaddy 89S "vj u|
IX93)} pum ©8pod Ae|dsiqa X8} puv ,Y03dS., X9pu] vid vd v
(swdal
asey} uje|dxa
‘IHL pue ‘I8 03 snJnesayl asn)
¥03dS Ul , 1S, X8puy 19 v ‘S *1
‘paj3o8|es ION ‘Plets XVW LEEDIS IHL v ‘7 isJy83dedeyd ay) uotjejuatJdg
‘§3NOAR| 888 ‘Aeids|q 30 B2UBJN200 yoed uo4 |y03dS|a03ds!| v 40 £~ 340 S3apo) uaw | oads
‘v4ddd ui eseuyd punoq
Buisdyed ou :3doa|8S e se
“yx@3y Aeidsiq €SZ| €ST | ,S89431S 3LISUBL, XOpu]|vidid|vidid| V
~ Jeadde
sanjieAa XVYN LEEDIS
UOLUYM U} 3 pUNMUIOoMm
pe@3oBe(as ION " iInoAe| Yoeo Joj JABAJW U}
ees - 4¥g uy Aeydsia vsZ| vsZ |.SS8J3S @iisual, Xxapul | 3u8adn| v
‘asedyd
pe®3}o8|8s 3}ON punoq ® se IH{ U}
peAe|dsip 3ION +1S1. 404 IX8} Xxapuj IHL] Vv
'y x)puaddy
p81oaLes 30U y4 ‘vd Ul 89S ‘Vvi Ui Ixa}
3IX9}) puw 8pod Aeidsiq pue ,1S1., X8pu] vd vi v
(wnwj xey)
pe3}da (88 ION 1S1 Plavy §s8J1S -
83Nn0Ae| @as :Ae|dsig ojJaWNN U} XBpujl 1S1] n an|eA 2} Jawny a|isuay _xwz 1EEDIS
(LVWSYMI) w3ieQ @iQel SS8J4IS UO|SUD] P} JOBAS WNW|xeN
a/v]s 14 | 1 siga | v3S n “ou
daies/Aedsig yodJeas/xapu] N IewJo4 Indu]l Ius3uod PLat 3
A} twixodd Pi814d NiIS v andug
ubiseq a1 4
Ll "¥0O°"T6 :83eQ pasodoud :snjeis

T LZTTA UOLIDBS

T SHN ‘@114




~9vi-

‘vididd U4 eseudyd punoq
Bujsded ou :308(8S e se ,y3busuis
‘¥xe3) Ae|ds)q E€GT| EST Lenpisay, XxXFiU]|vididd|vidid| Vv
‘aseayd
pa31o8|8S ION punog ® se JHl U}
palAe|dsip 31ON 1S53y 403 Ix8)} Xx8pul IHL| V
'y x| pusaddy
paide|es jou vy V4 U} @ag V4 Ut axad
IX8)} pus 8poo Aeidsig pue , 1S53y, xapu] vd v4 v
peida|es ION 1SS3d pPilats yibuadis _
s3noAei @9s :Ae|dsiqQ O} UBWNN U} x3pUl 1ss3Al n an|eA D} JauwnN tenpisay a3 sn
'y xtpuaddy
pajoaies Jou v4 "vi4 U} 89S Vi ul Ix83
IX83 pue apod Aeidsig pue JNIJD, xepu]l \F] vid v
‘po3d8j|as JON NIYd ut yiybua
3noAe| eas ‘Ae|dsg 8Nn|eA D1JddWNU Xapul NI¥Dl N an|ea O JduwnN NoRuD (eritul o)
'vidid
u} 8sedyd punoq e
gujlsded ou :32a8% se ,ssauybnoj aunioedy
‘yx@} Aeidsiq EGZ| EST SS9JU3S due|d, XIPUI|Viddd|{Vidid| V
‘aseuyd
pa31oe(9s ION punoq e se [Hi Ui
paAeids|p 3ON O JO3 1x®3} XBpUI IHL] ¥
'y xX}puaddy
pOIDBIB8S IOU Y4 “v4 UL eas "vi4 ul Ix8l
X33} pue apod Ae|dsiq puR O, Xapul v A\ F| v
(e3ep 310N1IOOS ssauybno)
pa3oa|as 3ION oM POt woJj paIdeUIIXd) aJnyoeuy
s83noAe| @8s :Arv|dsig DEJBWNN U} x3pu] »iln BNBA O} J4BUWNN SS843}S dueyd =ddey
(LVWSHMI) ®ieg 8aAun) JdojAeyeg YIBuadls (enpysay
mvyl]ls Jd | SI1a | v3s n “ou
108195 /Aedsiq yodees/xapul N jewdo4 Indug JUBIUOD Pies3
A} jwy xoud P18} 4 NILS v Indul
uBisag e+ 4
Ly vO'T6 ‘@83eg pasodoud :snieis

T HLZTTH :uU0}308S

T GHW 8114




-ivl-

'y xjpudddy
pO31ID8 |88 I0U V4 V4 U} 88s ‘v4 Ul Ixay
193} pue 8pod AwvdsiqQ pue ,dW3lx3., Xepu] vi vi | v
‘dN3ILll U} xepu} Os|@
‘1®ABL NOYIANI 8yl
1@ ONBA dW3Ll OU S¢
aueyly I "dW3LX3 U} aunieuodwe )
3noAe| @88 ‘Awidsiq 8N BA D} uBuNU XBpU] |dw3aix3| n BN|BA O} JawnyN aunsodx3 diN3y
‘y x}puaddy
pajde|es j0u yvd4 "v4 U} 885 ‘'vd4 U} Ix8)
Ix83} puv epod Aw|dsiqg pue ,svg, xapul vi vi v
IH1 pue
svg u} , 1edidAy, xepul ,1e21dAY, Ix@)
‘'pO3IoAL8sS ION plets Induy 11310 IHL v 40 ,S, 4O .9,
S83N0AR] 89S :Ae|dsiQ 30 82UBJUNDD0 YOBI JO4 svdal sva v , ¥, J83l19| 8abuys s)seg ubsag
‘vddidd ui asedyd punoq
Buisued ou :id9(8S e se +3IUBLD} $400D
*¥x93} Awids)q £€62Z] €6 |otsuwdx3 Jwaui], xdPU]|Vidid|vidid| Vv
Jeadde saniea
337 UDIUM U} JpUNAYJUOM
pe3oaes ION " INnoAw| yoea JOj JHEAdN
ees - 438 ui Aerdsiq 14°14 pGzluy ,dx3 Jeau}, xepul | 3480dR| v
pa3oa|as 10N ‘@sedyd punog € Se IHL
peAw|dsip 3ION Uy 237 JOoJ IX9} xapu] IHL| V
'y xjpuaddy
pajyde|es 10U vi ‘vd u} 28s ‘v4 U} IxX8}
1x03} pue 8pod Aedsia pue ,D31, x8pul vi vd | v
uo | suevdx3y jJo
p93}Da|8sS ION 231 PLot4 IUDD} 3 480D
s3NoAR| 98s :Ae|dsiqa OLJOWNN U} X3apul 231 n BN BA D} JudBwNN Jesut 14340
'y x}puaddy
pejda(es Jo0u vd4 "vd4 uj} 89S V4 Ui Ix8)
IX8) pur 8pod Aeidsiq pu® ,dn3ix3., xoepul vi \F] v
‘diN3il Ul x8pu| osie
‘19AD| NOHIANI B8yl
1@ anieA dN3L Ou S}
849yl JI "dNILXI Ui aunyvJuadwa ]
1noAe| a@as ‘Awvidsiqg |8Nn{eA 3| Jawnu xapul _ﬂzu»xw n anjieA 2y JdaunN aJsnsodx3 dW31
231BQq 9Aun) Ajuddoud (eD}1SAYd Uo aunieuaedwd] JO 308343
m/vis {4 | I SIg | vas n “ou
100 85/Ae|ds 1@ youJees /xapu] N jewuoy indul 3U8U0) pPLe
A3 fulg xodd ploes4 NIS v andup

L} 'vO°"Z6 :@3%Q
T1LTT TH UOLIIBS

ubiseqg o4

posodoud

SNyeS

T'SHW -9 d




-8vi -

'y X} pusddy
pa3o@d|as I0U vi ‘v4 U} 89S ‘vd4 Ui Ix83
IX8} pue 3pod Aeids)q pue ,dWiix3, xspul vid vd v
‘dW3ll U} x8puyi osje
‘19A8( NOJIANI 8ul
1@ 8n{eA dnii ou Si
9Jdoyl} JJ "dW3LX3 U} aJunivuedus |
ynoAR| 89s ‘Aev|dsig 8Nnt{eA JjJaunu xapul _a:w»xm n aNn|BA 2} JBWNN aJunsodx3 dn3d
'y X} puaddy
peyoa|8s 30U y4 "vi Ui 89S 'y4 ui Ixey
IX83 puwv 3pod Aeidsiqg pue ,Sv8, xapul vi \ F]
IH1L pue
sva ui ,1eojdAy, xapu} ,120)dA}, 3Ixa}
'Pa@31Da|8s ION pi®t3 andup 11010 IHL | v 40 ,S, JO ,9,
sinoAe 89§ :Ae|dsig 40 8duaJNO20 yoea J4o4 sval svsg v .V, 48338 9|Buts siseg ub}seq
‘vidid U} @seduyd punoq
Buisued ou :3oatas e se LAY 1A} IONPUOC)H
‘3xey Aeidsig €GT| €ST lewdayl, xapullvidid|vidad| v
Jeadde
sanieA GNDL ydOtym
U} JIUNBJIOM ydea J40j
4490dn
p812eids ION - 3INOAR| uj ,A31A}3IDONPUO)
9as - 438 u) Ae|dsig | 474 1 411 lewdayyl, xapul _.mmoa: v
pe3oa|es 3ION ‘asedyd punog e se [HL
paAe|dsip 3ION Ul GNDOL 403 IXd} xXepul IHL] V
'y Xjpuaddy
peloai|as 10U v4 V4 Ui 985 V4 U} Ixd}
1xa3 pue 8apod Aeidsig pue ,(ONDLl, Xxapul Vi vid v
pe3jd8e|es ION aNOL PLOBY S A} ALIDNPUOD
sincAe| 89s :Aeidsig D} JBWNN U} x3pU] aNnoil n 8Nn|eA O} JBWNN tewuay j bLDLD
A/Y S d ] SIda v3s n “ou
10985 /Ae|dsiQ youeeas /xepul N }RwJ04 yndui JuUd3U0) piLot s
. Al jwpxouad PL8} 4 NIS v 3nduj
uBiseq Ot44
L} 'vO°"C6 8380 poesodoJdd :8NiIv}S
T L LCT CH :uUOL3D@S T'SHAN ‘®(1}1d




-6 -

'y xjpusddy
p9128|185 10U V4 Vi U} 89S ‘v4 U} Ix8}
IX@) pue 8pod Aeidsig puw ,dWN3L1X3., X8pu] vi vd | v
‘dW3ll U} xdpu} os|e
‘18A®|L NOYIANI 3y)
39 8N|BA dW3il OU S}
4oyl 1 "dW3ILX3 U} aJdnivJadue |
inocAe| ees ‘Arvids,g BN|IBA DfJBUNU XBpUl _%:mhxm n 8N|RA D} JBWNN eJunsodx3 dn31L
(LVWSHMI) 83vQ ©AuUND 1-NId SuNIRJIBdWS) WOOY IUBDUBJ
‘v xipuaddy
POB3IOB|9S I0U V4 V4 U} 88s "vi Ui Ix8)
IX83} puw 3apod Aeldsiq pue ,Svda, Xepul \ F] vd v
IHL pue
Svg U} , 1ed1dA}, Xepui ,1824dAy}, ixe}
‘p@3o8ies JION ‘pietj nduy dd IHL v Jo ,S, 4O .4,
8)3NoAe] 88§ :Ae|ds}g 40 8OUBJINOD0 YOS .04 sval sve v ,¥, 493139 8ibuis siseg ubjiseq
‘viddd Ui eseuyd punoq
BSujsJed ou :32818§ e se
*3xe3 Ae|dsqg esz| ese ,388H D} 4100dS, Xx8pul|vidid|vidid| Vv
Jeedde san|eA
1HdS YOtym Ut 3 iun
p@3oe |88 ION - 3InoAg| -%JOM UOR® JOJ FUFAdN
@9S 438 u} Aeldsig vsz| vse ut ,"IH 'ds, xepufp | Ju9adw| v
pe3}oa|8s 3ION ‘aseuyd punoq ® S® IH{
paAe|dsip 3ION Ul 1HdS 403 IX8} Xxapul IHL| Vv
'y X}pueddy
peidoajes j0u vd4 °"vd4 U} 89S ‘vVd4 Ui Ixe}
IXe3 pue 8pod Ae|dsiq pue , {HdS, Xepu] vi vi v
pe3oa|8s JON 1HdS
1noAe| eas ‘Avidsig PLO}J DIJ4BWNU U} X3pul 1HdS| n sn|eA O} JuawnN 38 O} 3to8ds 43
n/v S d i SIQ v3is n “ou
108|85/Avids g youJuRas /xepul N j}QWU0y Indul JuUdIUO) pLet 3
A3 LW} X0Oud P18} 4 NIS v andug
ubiseq e t4
L) p0°'ZT6 :8318Q pasodoud :sn3eis

TLLTT'TH (uOj}3IO8s

T'SHN ‘©(4d




-0G}4 -

‘v x)pusddy
pa83yd8ies jou vi "vy U} 23S V4 ui Ixeld
IX8) pue 8pod Avidsig pue ,dw3lx3l, xepul v4d V4 v
‘dN3ll U} Xapu} os|e
‘{@A8| NOYIANI 3yl
je 3n|eA dwWw3il ou s}
84dyl} JI “dW3ix3 ui dunjeuadway
inoAe| ees ‘'Aeids;g BN{eA O} JaWNU xapul _%zmhxm n BN{RA D} JBUWNN aunsodx 3 dn3al
(LYWSYI) ejeq @Aun) 1-A3d adnjedadwsd) wooy Iuadddd
antea Sin
pe3daias JON ‘PlLatd LVYWSAHI «34 OOE O 13%S.in Jo 4 Bep 00€
Aluo LYWSM] :Aedsig OjJdawnN U} xapul fooe-sin| N anieA Aq ®je(ndie) e anjeA ni4 ooE"Ss1n
paioa(as jou y4 "v4 Uy 'y xi{puaddy @as -vd4 ut
I%x8} pue apod Aeidsig X823} pue ,3¥03dS., xa8pul vd vd v
(swuay
asayy} uje|dxa
*IHL pue ‘1g 03 sndnesayl asn)
J03dS Ui /1, XBpU} I8 v ‘S ‘1
‘pPa3de|9s JON ‘plets 1SN% IHL v ‘9 :sJ83deJIRYD BY) UO L 3IRIUB LU0
‘s83noAe| e8as ‘Ae|dsig 40 BOUIJUNDI0 yOoed JOd4 |HO03dS|¥03IdS| Vv 30 €-4 3O S8po) uaw| o8ds
‘viddd us @seuyd punoq
Buisubd ou :300|8% e se ,Sin dunieuadwa)
*3x@3) Ae|dsiq €sc| e€sT wooy 3uddUdd, x8pul|vididlvidud| v
rasedJdyd
pajos(as 10N punoq v se IHl uj
paAe|dsip 3ION 1¥%S1iN JOo3 IX3)} xX3pU] IHL] V
'y xjpuaddy
pajoai|as jou v4 "vd Ut 88S 'vV4 ut 1x8)
Ix8} pue epod Aejdsiq pue ,1¥%Sin, xapul vi v v yibueuis
ajrwiiin
°  peyda|ss 31ON 1¥%SiN plet 3 aunjeduadwe |
s3noAe| ees :Ae|dsig DluBWNN U} xapul |La%sin] n an|eA D) uBuny wooy 3Iu8dued 1isn%
n/v S d 9 sIa v3S n Tou
1oaes/Ae1dsq yodeas/xapu] N jewuo4 yndug Jusluod pleis
A} jwyxoudd PLB14 NIS | v Indu]
ubisaqg o114
L 'pO°C6 830 pesodoud :sniels
T4 LTCT TA U0} 308S C'SHN :®Ltd




-6 -

'y xjpuaddy
P@3100|88 10U ¥4 "v4 U} 98§ 'vd u} Ixey
IX®} pue 8poo Ae|dsig pue ,dN3l1X3, X8puj \F] V4 v
‘dN3Ll U} XxX8pul os|w®
‘LeA®| NOMIAN3 ®y3
I® Nni{BA dnil Oou s}
89Uy} J1 “dW3ILX3 U} aJdnjeJodwa
INcAR| 998 ‘Awidsig ON{RBA O} JBWNU XBpu] _ﬂzm»xw n aNn|eA O JawnnN eJnsodxy dN3L
(LVWSHYI) ®31vQ 8AUN) 1-AD4 8univuedue] wWOOY IUBIJUBd
aNniBA SAL
peioa|98 ION ‘Pletd LVWSAHI +*3d OOE ® L¥ASAL 3JO 3 Bep 00t
Aluo LVNSANI :Aeidsig DpJOWNN U} xBPUT {OOE"SAL] N eniea Aq eie(nd(ed 1€ anfeA A34 | Q0E SAL
peideiles jou v4 ‘vi uil 'y xipuaddy 88§ ‘vyJ4 ui
IX93} puw 8pod Aeidsiqg xX83) pur ,303dS., X8pul vi v v
(swued
osay)} ujeidxa
‘IH1 pue *'Ig 03 snunesayl asn)
Y03ds ui 1, xXopuUi 18 v 'S ‘1
‘pe}da|es ION ‘pPLOLS LLISAY% IHL v ‘7 :sJe)dedeyd ayl uojIeiusl U0
*g3INnoAe| 89s ‘Aw|dsig JO 82UBJNDD0 YOBd J4Od4 |d03dS |¥03dS{ V 40 £€-1 40 sapod uauw} oeds
‘viddd u} 8sedyd punoq
BSujsuyed ou :3d08|8S 2 SB ,SAl @Junjeduadwej
‘yxe) Aeidsig E€GT| €6¢C Wooy JuedUdd, Xxapul|vididdividid] Vv
‘asedyd
pa3oa|es ION punoq © S IHi U}
peAe|dsip 3ION LU%SAL 403 IXDY x8pul IML} V
‘¥ Xjpusddy
pa3d8|9s j0U v4 "Vvd Ui 89S ‘vd4 u} Ixa)
IX83 puw 8poo Ae|ds|qg RUe , LA%SAL., Xx8pul vid vi v yifueus
PLOt A
pe3}o8|ds ION LY%SAL PO} 3 aunieuedwe |
83N0cAR| 98Ss :Ae|dsiq OJBuWNN Uf xapu] | La%SAL] n anteA O} usunN wooy 3juedJad 14 ESA%
n/v S d ] SIa v3s n “ou
yoetes/Aedsia youeas/xapul N IRWI04 Indul Iueuo0) plLa 3
A pWEXOJg Plald NiS v andujg
ubiseq o114
L} 'vO'T6 ‘@R pasodoud :sSn3ev3s
T4 LZT TH uO}3OBS ZGHN :®1} 4




-¢Si1 -

'y x}puaddy
p83}o8 |88 10U V4 'Vd U} 885 "v4 Ui 3Ixe3
Ix83 puw 8pod Aeidsiq pue ,dW3ix3, xapu]l vd vid v
‘dN3LL Ul x8pui osje
‘18A®| NOJIANI Bu3l
1€ aniBA dW3il ou si
ausyly 41 “dW3ILX3 ui aunjededuay
3noAe| aes ‘'Awv|dsiq 8Nn|iBA D} JdduNnu xapu] _ﬂthxw n |anfeA o} JauwnpN @J4nsodx3 dW3l
(LVWSYI) eieq 8Aun) j171-AD4 aunjededuws] wWOOY 3IUBDUBd
anieAa SAd
pe3o8(8s 10N "PI®)I4 LVNSHI +3 OOE @ L¥%SAD 30 34 Bep 0Q0€
Aluoc LYWSHI :Aedsiq DjJBWNN U} xapul |{ooE SAD| N aniea Aq aje|noied 3e an(eAa A2y | OOE SAD
p8yoe|8s 30U V4 V4 U} ‘v xjpuaddy eas -"v4 Ul
Ix8} pue 8pod Awidsiqg . X8} pue ,y¥y03dS, xapul vid vi v
(swua}
8say} uieidxa
“IHL pue ‘18 03 snunesayy esn)
¥03dS Ut 1, xepui 18 | v 'S ‘4t
'pa31da|as 10N ‘platy DLISAY% IHL | vV ‘7 isJejdedeyd 8yl uo}IRIUBL IO
‘$3NocAw] @88 ‘Aeldsig 40 B2UBJNDD0 Yoed Jo34 |303dS{d03dS]| Vv 40 E~1 30 S8pPO)H usuw i oads
‘vdddd ui aseuyd punoq
Bujsaed ou :3099)|8S Q2 S® ,SAD 8unjeuaduwdj
‘Ix9} Aeldsqa €sz| €62 wooy juadddyd, x8pul|vidid|vidad] v
‘asedyd
peaidoa|as 10N punog e se IHL ul
paAeidsp 10N LY%SAD 403 1Ix83 X8pul IHL| V
‘¥ x¢pusddy
Pa103|@S J0U V3 V4 U} @8s 'vi4 ui Ixey
Ix83} pue 8pod Awdsig pug , L¥%SAD, X3pul vi vd v yibusuls pista
DAL SSOJIOWO)D
pe3d8|8s ION L¥%SAD PLB} S aunyededue |
S3noAw| 99s :Awids;g D) JOUNN U} X3PpU] _;zxm>o n anteA 2} JBlNN wooy 3IUdDJBg OLESAY%
A/v |'s d ] SsITafvas | n “ou
10885 /Av|ds @ yoJeas /xapul N IVWUIO4 INndu] IUIUOYD PL®} 3
A} jwix0oud PL®@d NIS v ndul
ubBiseq o1 4
LI 9026 :83eQ pasodoud :snhiels
T4 LTT TH uUODeS T'SHA o114




-€8} -
'y X}puaddy
pejde|9s J0uU vd “vd U} 89S V4 U} Ix3)
Ix8) pue epod Aeidsiq pue ,dW3iLx3, xapuj vi vi | v
‘dN3Lll Ui xepui osie
‘19A81 NOJIAN3 8y}
1@ 8n|eA dWil OuU s}
8Jayl} 41 "dWNILX3 u} 8unjeuadwe )
INOAw| ees .>a—nn,o aNnieA D JBuWNU Xapul _ﬂzm»xw n BN{BA O} JOWNN aJunsodxy dN3lL
(LYNSYI) Bieg 8Aun) NSJ aunjvuadue) wooy Jued.ad
8nieA SAD
pe3ooe18s 10N ‘PIBi S LVNSHI 3 OOE @ LAXSAD 3J0 4 Bep 00€
Afuo LYWSMI :Aeidsiqg O JBUNN Ut X8pu] |00€E SAD| N anieA Aq ejelnoied je an(eAa Adi 00€E "SAD
pejdelas ou v4 "v4 U) 'y xjpuaddy 885 ‘v4 U}
IX93} pus 8pod Aeidsiqg x93} pue ,LY03dS., Xepul | F] L F] v
(swud)
aseyy uje|dxa
"IHL pue ‘18 03} snJunessyy 8sn)
d03dS U} .17, xapu} 19 v ‘S ‘1
‘pe3de|as 0N ‘PlLet 3 OTESA% IHL v ‘9 isu@3dRIRYD B8yl Uoj3IeIue L Jo
‘g83nocAv| 88s ‘Ae|dsig 40 3dUBJIND00 YOSELd J4od4 |A03IdS|[H03dS| V 30 E-} 40 SBpPOD uauw | Dads
‘viddd uj @seuyd punoq
Bujsded ou :309|8S @ Se ,SAD 8Junjedadwa)
‘3x@3} Ae|dsiq esz| €se wooy UBOUBd, x8puU]|vidud|viddd] Vv
roswJyd
pe3yoe|8s 3ION punog ® se JHl u}
peAe|dsip 3ION LYASAD 404 IXd)} xepul IHL] Vv
‘¥ Xipueddy
pajydeias 10u v4 “vd Ui} 98S V4 U} Ixa)
IX931 puw 9pod Aeldsiq pu®R , Ld%SAD., Xxapul vi vd v Yibuauis pieiA
A ss@udwo)
pejoa|as 310N LU%SAD P18} sunjeuedwe i
s83noAe| aes :Aeidsiq D JBWNN U} XBpU] | La%sao| n SN BA D} JBWNN wooy jJuedued OZTSA%
n/v S d R s1a v3s n “ou
yoe(es/AvidsQ youwas /xepuig N jewdod Indujg pYFL- 2 R¥1ete] PLOS
Ay jugxodd PLO®td NIS v yndui
ubiseq o4
L 'vO°"T6 :@3eQ pesodoud :snieas
C L LTT e :uO}OBS T GSHWN ‘94




-pGi -

‘viddd ui aseuyd punoq
Bujsued ou :309|8S @ Se ,Nnig aunjeuadwa]
‘ixa} Ae|dsig esz) ese Wwooy IUBDUBY, XIPUl|vidid]vdidid| v
raseduyd
pe3}oa|8s 3ION punoq e se IHL U}
peAe|dsip 3ION 13%NA8 403 IxX8} X8puU] IHL| ¥
‘¥ X}puaddy
p83}oa|as J0u yd V4 U} 89S V4 u) 3Ixel yibueudys
IX®3 pue apod Aeidsiq pue , Ly%N¥8, xapul vd vd v ojewiin
Bu ) uesag
paj}oa|as ION 13%nd8 Pl aunjeuaduwa) _
synoAe| 8as :Ae|dsiQ DL JBWNN U} Xxapul _:mx:mm n anjeA 2} JawnN wooy 3jU9dJdd a sn%
'y xjpuaddy
p8jo®|i8s 30U Vv4i "Vi U} @8s V4 Ut Ixal
I%X93 pue 8pod Aeidsiq pue ,dWwiix3, xapul vd vd | v
‘dWN3Ll 4) xBpuUl OS|e
‘1@Ad|] NOJIANI Bul
}e anjeA dWw3)l ou St
8dJayY} JI "dWILX3 U} aunyeuyadwa )
ynoAe| a@es ‘Aejdsig anjeA 2} Jswnu xapul _Mimhxw n anjes 2| JawnN aJnsodx3 dW3l
(LVNWSHI) @3eg 8AJ4n) NuQi aunjeuadwd] WOOY IusdUdd
aniea ssn
Pd308|18S 0N ‘PLaLd LVASAHI +«4 O0E O L¥%SSN 30 4 Bep 00€
Aluo LVWSHI :Aeidsig S}JBWNN U} x8pul |oog ssn| N anies Aq @ie|noled }e 8njeAa ns4 00€ " SsSn
‘vididd up aseduyd punoq
Buysued ou :308|8S e se ,SSN eunjedyadway
‘ixe3 Ae|dsiQ €S} €ST wooy 3IUSDUBd, XBPUl|vididd|vidid| V
raseuyd
pajoeias 310N punoq e se [Hl U}
peAeidsip 30N LU%SSN 404 Ixa3 X3pUl IHL] ¥
‘y x}puaddy
PO3o8|8s 10U V4 "V4 U} = 1- 1 V4 ut Ixey
Ix®3 pue apod Aw|dsig pue , 13%SSn, xapul vi vi v
Uibuadirs ueays
pa3oe|as 30N 1¥%SSN PLdtI sunjevJedwe)
sinoAe| des :Ae|ds;g O} JBWNN U} XBpul _:mem: n 8Nnj|eA D} JBawnN wooy jIuadusd sZiIsnY%
m/v1]s d q siIa | vas [ n “ou
ydo9|8S/Aedsia youeas /xepul N IPWJUO4 ¥ndul IUdIU0) piLess
A} jwixodd Platd NuS | v andug
ubiseq @114
Ly vO'C6 :83eqQ pesodoud :sSN3vls
T 1°LTZC TH UOLDBS T'SHN ‘O1t3




-G8 -
'Y x|puaddy
pejde|as o0u vi ‘ydi U} 888 V4 UL Ixa}
Ix03 pue 8pod Aeidsiq pue ,dW31x3., Xepuj v4 vd | v
‘dN3ll Ul xepu} osie
‘19AB1L NOYIANI 8yl
39 8N|BA dWil OuU S}
ousayl) JI "dW3LxX3 u} |Junjededwue )
inoAe| 898 ‘Aevidsia an|BA J|JaWNU x8pul _42mhxw n an{eA I JeuwnN 8unsodx 3y danil
wieg 8AJn) (uojiebuo|a) @ aunyeueduwo)l WOOY IUBD.8d
‘viddd ut eseuyd punoq
BSuisJed ou :3idei8s 8 SE ,Ad¥8 8JunivJadwej
-yx@3y Aeidsiq €SC| €EST wooY IUBIUBd., X8pul|vVidid|Vidid| V
‘asedyd
peidse|as 3ION punogq @ se IH1 Ul
pade(dsip 3ION LAXANE J0J IXB} XxX8pu] JH1) v
'y X}jpusddy
pejdoe|as 30U vi ‘vd U} 89S V4 U} Ixa3 yibuauis
IX89) pue 8pod Ae|dsig pue , L¥%AY¥89., Xepul v4 vd | v PLBLA
Bu) yeeyg
payoe|as 10N 13%A88 POt} aunyvuadwe) _
83NnoAw| 8es :AeidsiO D1JOWNN U} X8pul j18%A88] N B8N (RA D} JBWNN wWooy 3juddu8d 8 SA%
RiR(Q 9AUND A4Q4 BJnjeUadwe] WOOoy IUedJ8d
anieA NiB
po3oe|8s 3ION ‘Pi9td LVWSHI +«d 0O0E 9 1¥%NA8 40 3 Bep 00F
ALuo 1VYWSM1 :Aeidsiq ofJeuwNN U} xapuj jooe nag| N anteA AQ aie|ndied 3@ 8niea nuqy O0E ' Ny8
‘¥ Xjpusddy
pe3}d8|as I0U v4 ‘vd U} 89S V4 U} i1x8)}
IX83} puw 8pod Awe|dsig puw ,dW3LlX3., Xxapu]l \F] vd v
‘dwW3ll Ul xepui as(e
‘19A@| NOYIAN3 8y} .
1@ 8nf{eA dWil Ou si
849yl I "dW3ILX3 u¢ |sunjvaadue )
InoAe| 88s ‘Awidsig 8n|eRA D} JBWNU XxXBpU] _ﬂ:uhxw n an(eA O} J4BunN aJnsodx3 dW3l
YA} S d ] SI1Ia | v3s n : “ou
yoe|9s/Av1dstQ yoJeas /xepul N jewdoy nduil IU8IUO) pLO1 3
Ay pwixoad PLe 4 NLS v andu]
uBiseQ o112
Ly PO'T6 ‘9@1eQ pesodoJdd :sn3eis
T4 LCT TH 1UO}O8S T SHN @144




-95} -

'y x}puaddy
pPe3108 |88 10U Y4 "vi Ul 885 V4 Ui ixe)
1x®e3} puw 8pod Ae|dsiqa pue ,dWilx3, xX8pul A\ F] vi v
‘diN3ll U} xXBput osie
‘19ABL NOJIANI BYy3
e anjleA dW3t ou s}
Bueyl} 41 "dW3ILX3 ut aunjeJuadwey
3noAe| 208 ‘Aeldsig anieA DjJawnu xapul _ﬂzwhxw n 8n|eA O} JawnN aJunsodx3 dW3l
21B(Qg 8AJN)D 1-Yy dunjedadws] wooy juddJed
pe31da|18s Jo0u v4 “v4 U} ‘v xjpuaddy 8as "vd4 ut
Ix33 pue 8pod Aeidsiq X8} pue ,303dS, X8pul vi vd v
(swudy
asoy3 uje|dxa
“IHL pue ‘18 03} shunesayl osn)
¥y03ads us 7, Xx8pui 18 v 'S ‘1
‘pajdoales JON ‘PLo)3 bEIN% IHL v ‘7 isu8joeduRyD BYY Uo}1RBIUBLUD
‘synoAe| 8es ‘Aeidsig 30 B2UdJND20 YdBd 404 |H03dS|H03dS| Vv 40 E-1 40 s8PO) uawi oads
‘¥iddd uy eseuyd punoq
e se ,uojiebuo3
Buisaed ou :3%9(as adnjeuadud )
‘3x8) Aeidsiq €EGZ| €ST wooY 1UdDJDd, XOpul|vidid|vidid| V
‘oseayd
pe3oe|8s 3ION punog e se JHL Ui}
pade|dsip IoN LY%NOTI JOo3 IxB) xX8pul TIHL} Vv
'y xipuaddy
pPe30a18s jou vd4 ‘vd4 U} 89S ‘vV4 U} Ixal
Ix83)} pue 8pod Aeidsiq pue , 13¥%NOT3, Xepu] vi vid v
uoiyebuoct 3
' peioeies 3ION 1¥%NOT3 PlLOLI eaunjvdodusy
s3noAe| 89s :Awv|dsig O1JdaWNN U} Xapul _hwRZOJw n 8N|BA D} JaWNnN wWooY 3jusdued bE30N%
n/v S d 1 SIg | vas n “ou
oeles/Aetdsig Yodess /xapul N IewJdo4 Indul JUBIU0Y PLOt 3
A} LW XOdd PLe)d NIS v anduj
ubisag a4
Lt $0°'Z6 ‘@3eQ pasodoud :sNiels

T LTT TH u0}3I08S

T SHWN ‘9114




-L81 -

T°4°LTT TN U0O}3OBS

'y xXipueddy
POIDG |88 10U Y4 V4 U} 89S ‘vi4 U} Ixel
IX®) puw 8pod Aw|dsig pue ,dW3ix3, xepul vi vd | v
‘dW3ll U} xepu} os|®
‘19ABL NOYMIANI ®ud
1@ 8NniRA dW3l ou si
R 849y} 41 'dW3ILX3 uj} aunivuadwe)
InocAw| 8es ‘Ae|dsiq 9N BA D} JBWNU X3pPU] _ﬂ:whxu n an|BA D JawnN 8Junsodx3 dN31
(LVNSHI) ®iIed 9AJUND -3 @dnjeuadwal wooy IuddJ48d
pejdeles J0uU v4 "Vd Uy} 'y xtpuaddy @eS °"vg4 ut
IX93 puw 8pod Awidsia . X8} puR ,d03dS, X8pu] vid vd4 v
(swa0y
esey) ujeidxa
‘1HL pue ‘1g 03 snhJnesayl asn)
Y03dS Ut ,77, Xx3pu} 19 | v 'S ‘1
‘pP8jO88sS 0N ‘PLot s VY% IHL v ‘7 :suejdorvdeyd 8yl uotiejuadiJao
"83n0AR| 888 ‘'Avidsig 40 82UBJNDD0 YOBd uo4 [HO03dS{¥03dS| V 30 €-4 40 S8pOD uaw} oads
‘yididd ut 8sesyd punoq
Bussyed ou :3v@|8§ Q2 S@ ,VYy auniwvdeduws
*Ixe) Aeidsig esZ| €s¢ wooy IUBdUBd, XBpul|vididd|vid¥d| Vv
‘aswayd
peioa|as ION punoq ® se IH| ui
peAuv|ds|p ION LY%VY 404 IXD} Xepul IHL} V
‘v xjpuaddy
po3IDeLes I0Uu Y4 V4 U} ees "vi ut Ixa8}
IX8} puev 8pod Aedsig puw ,18%VvY, xapul v4 vi v weJy
Ui uojonpey
pajoalas 3ION LU%VY PLBt S aJunjeuedwet
83noAe| ®8s :Awidsig D} JBUWNN U} X3pu] 13%val n 8nieA D} JBwnN wooy Iuedudd b LvAY
m/vyis d 3 SIQ ] vis | n “ou
yoe8S/Aeidsia youwes/xapul N Iswdod Indul juauo) PLO} 3
Ay puyxoud Pl®1d NAS | v andul
uGiseg o144
LI "vO°"Z6 :83%eQ pPasodoud :SNIeIS

CT'SHN ‘@14




-8G} -

'y X }puaddy
pe3l8a |88 jou v4 ‘VJ4 u} 89S ‘Y4 U}l Ixe}
Ixe3 pue 8pod Aeidsig pue ,dWiix3, x8pul vi v v
‘dW3ll U} xBpu} osje
‘19A31 NOUIANI 3y}
e anj{eA dwil ou S|
8Jay} JI “diW3LX3 Ui eunjeuadwa]
INnoAe| 8as ‘Ae|dsig SN{eA D} JaWNU xXapul _ﬂzw»xm n BNLeA O} JdunN dunsodxy dnialt
el1eg 8AJn)y (ojweuAp) 3 aunjiwvJadws)l woOy 3JuUBDJBd
anjea 3
pe3}oa|as 10N ‘Pi8)J LVNSAHI x4 O0OE @  Ld%3 30 4 Bap 00€
AlUuo LVWSHI :Aeidsig D} JBWNN U} Xapul 00€ 3| N anjea Aq a3eino|e)n e anjea 3 00€ " 3
p®30o8aies o0u V4 Vi U} 'y xXjpuaddy 825 "vd4 ui
Ix8a3 pue 8pod Ae(dsig x®} pue ,303dS, Xapul vd v4 v
(swJay
asay) uje|dxa
‘IHL Pue ‘18 03} shunesayi asn)
y03dS UL 1, xapul 18 v 'S ‘1
‘pa3da|as 3ION ‘Pl 1H43% IHL v ‘1 isJejdedeyd ayy Uot jeluadl ug
‘s3noAe| 88s ‘Aeldsiq 40 82UIUNDD0 yoead uod |303dS|H034S| V 40 E£-1 30 sapo) uaw} o8ds
‘viddd u} eseuyd punog
Bujsded ou :3}D8|8S e se ,3 aJnjedadwa)
‘3xe3 Ae|dsig ESZ)| EST WOOy IUBDUBA, XBPUI|Vid¥d|Vididd| V
‘aseuyd
pajoa|as ION punoq e se IHL Uy
paAejds|p 3ON 138%3 403 X33 x3pul IHL] ¥
'y xjpuaddy
P830918s 00U V4 "Vvd U} 89985 ‘y4 ul Ixe3y Ayiorise|3
1x8) pue 8pod Aeidsig pue ,18%3, xapul vd vi v 40 SN|INPOW
8lisus}
pajyoaies 3ION 13%3 P19t} aJdnivJedud |
sinoAe| 8as :Aeidsig DjJ8WNN Ut xapul 13%3] n BN QA O} aswny wooy jusdusd 1413%
n/v S d ] S1a v3sS n ‘ou
1091985 /Aedsia youeas/xapul N jewJdo4 INdul JUBIUOD [-XX-I¥}
Ay juwyxoud piotd NIS | ¥ indug
uBisaq oLt 4
LY vO°'C6 :@3eq pasodoud :sSNIe}sS
TV LTT TAH ‘uO}3D8S T SHN 'O®}id




-6G} -

T LLTTTH uO}3IDES

L)
‘Y x.ucwanq_
p@3}oe |88 J0U Y4 VY4 Ui 80s ‘vd4 U Ixe3
IX8)} puev 8pod Awdsig pue ,dwWilx3, xepul v4 \Z| v
‘diN311l U} x8puyi oOs(e
‘1AL NOJIANI B8Y3
3@ 8nieA dnil Oou Si
94eyl} 41 "dW3LX3 Ui aunjeJdadwe |
anoAe| ass ‘Awvidsig 8N\ BA D JBwWNU Xapu] _ﬂ:m»xw n N eA D} JBWNN ounsodx3 ELERE
(LVWSHMI) eieg 8AJun) 1-023 8unieusdwd| wooy J1USDUBd
an|eA 3
paj3daies 3ION ‘Plati LYWSHI =4 OOt o 1¥%3 40 4 Bep 00t
Aluo jVWSHMI :Aeidsig D} uBWNN U} XxBpul 00E 3| N aniea Aq 83@|ND@D e angea 3 00E "3
‘viddd up eseuayd punoq
Bujsuyed ou :3id8|8s e s@ ,3 aJunjeuddus]
‘yxey Awdsig EQC| EST wooy IUdDUBd, XB8pul|vididd|vidid] Vv
‘oswuyd
pejyoal|as ION punoq ® S IHL Ut
peAe|dsip 1ON 1¥%3 403 Ix0} Xxepul IHL| V
gy x}jpuaddy
PO3}J8188 JO0U V4 V4 U} 888 ‘v4 Ui Ixe} Ay1o138%|3
IX@3 puw apod Ae(dsig pue ,18%3, xepul vi vi | v 40 SN NPON
D wRuUAg
pajde(es 0N 18%3 PLaLy euniyeJadwe
s3inoAe| aes :Ae|dsiqa O} JBUNN 1} XBpu] 13%3] n an|eA D} JaunN wWoOoy 3Iuedusd A}
n/v S d ] S1a v3s n “ou
308 (85/Aeds i youJwas /xepul N yswuogd yndul IuUB8IUO0D pLets
A3 jwixoud PLOtd NiS | v andu]
uBiseqg o114
L 'v0°'C6 :@yeQ pasodoud :sN3Ie3S

T'SHN ‘9114




-09\t -

'y xtpuaddy
pe3daias jou y4 "yd4 Ui 89§ "y4 U} Ixey
3x83} pue 8pod Ae|dsig pue ,dW3ix3, Xapul V4 vd v
‘dN3ll u} x3pu} Os|e
‘18A31 NOJIANI BUl
3e anjea dw3l ou si
9J4ayl 41 "dWILXI U} aunieuadway
INCAe| @3s ‘Aedsig anjeA dldawnu xapul _ﬂ:mhxm n BNnieA 2} JBWNN aJnsodx3 dnN3l
BIE(Q 8AJUN) 9§ adnjedadwa] wooy UddIdd
enjean 23
pajyvaias ION ‘PLOL I LVAWSAHI «3d OOE @ 1d%03 30 4 6ap 00E
ALuo LVYWSHI :Ae|dsiq O)JBWNN U} XBpU] |OOE 03] N enieA AQ aie|note; je anjea 93 00€ " 03
p831oa8s jou yi "vid Ul 'y xipuaddy 88§ ‘'yd4 Ui
Ix33} pue apod Aeidsiq X8} pue ,L3y03ds., Xapul V4 vd v
(swJal
2say) uje|dxa
‘IHL pue ‘I8 03 snuneseyil 8sn)
d03dS Uk .1, Xx°8pui 19 | v 'S 1
‘pajlalas 0N ‘Piats o4 3% IHL v ‘1 sJ®d3joRJBYD BY} uo}IBIUS L U0
‘s3nNoAR| ®8as ‘'Ae|ds:q 3O BOUBJNDO0 OB JOo4 |Y03dS|[d03dS| v 40 €-1 40 S3pO) uaw oads
‘vidid u} aseuuyd punog
Buisdyed ou :3%9|as e se ,03 adnjeduadwa]
*yx83 Aetdsia €se| esz WooY 3juddddd, x8pul|vidyd|vidid]| ¥
rasedJdyd
p@idaias 10N punog e se IHi ul
peAe|dsip 10N 18%03 403 3Ix331 Xx8pul IHL] Vv
'y xjpuaddy
PO12B|8S J0U Y4 "yi4 U} 89S V4 U} Ix8) A31o1318e(3
1xa3} pue epod Aeg(dsig pue |, 1¥%23, X®pUl vd vda | v 40 SNINPON
aA} ssauadwo)
pajoales ION 13%03 POt 4 adnivJeduwdy
s3noAe| 2as :Ae(dsid 2 JBWNN U} Xapu] 13%23] n aniea djuaunpy wooYy 3IUddudd o114 3%
n/v S d b S1a L EH n ‘ou
3o91985/Aeds g Youves /xepufg N IRWIO4 INdU} IUBJUO0D plLe} s
A3 jw}xoJdd Pi®td NIS v 3ndug
uSyseg et} 4
L) 'vO°C6 :83eq pasodoud :snhieas
T4 LTTTA 4Ol DOS T GHN ‘®i+d




-191-

‘v4did Ul eseuyd punoq
Buisued ou :yo88s e se ,53 sunjeuadudl
‘3xay Aw|dsia EGT]| €SsT wooy juaddudd, XSpullvidid|vidid| Vv
‘aseuyd
pe3da|8s ION punoq e se IH| ui
peAe|dsip ION 13%93 403 1x33 X8pul IHL] Vv
'y x|} pusddy
pa3yo9|8s 30U V4 ‘v4 U} 89S ‘v4 U} 3ixa}
¥x@} puw 8pod Ae|dsiq pue +LU%9D3, XBpu] vd L\ F] v SN | NPOoW
Jesays ojwueuAq
pejoa(es ION 13%93 ptlets sunjeuadwe)
s3noAe| @es :Aeidsig O} JOWNN U} XBpul 13%93| n 9N eA D} JBWNN wooy 3IUSDUBd qa 2%
'y Xjpusddy
pajyoe|as jou v4 "v4 Ui 89§ "vd U} 3Ixa}
1xa} puw 8pod Agdsiq pue ,diW3ix3, Xopu] vd \ F] v
‘diNdll U} x8pu} os(e
‘l@Ad]| NOJIAN3 8wl
1e 9Nn|eA dW3l Ou si
948y} 41 "dWILXT U} eJdnjedadwe ]
3InoAe{ eas ' 2i1dsia BN|eA dpJuaunu Xapul _ﬂ:uhxm n BN BA 2} JawnN aJnsodxy dW3i
eieQ 9AJN) (Djweulp) 9 ddniedadwdl wWooy Iusduad
'y4didd u) esedyd punoq
Buisued ou :3daias e S8 ,93 aunjedadwa)
*3xa3} Ae|dsiq £6Z| €62 wooy Jusduad, xapulividid|vdidid| Vv
raseuyd
pa3da|as 3}ON punoq e se ML U}
peAe|ds)p 30N 13%93 <04 Ix8) XBpu] IHL} V¥
‘¥ x)puaddy
pa31oa(as jou V4 "v4 U} 88§ ‘vd4 U} I1x93 AyjoL3se|3
1x8)} pue 8poo Ae|dsig pue ,18%93, XSpul vid vi4 v 30 SN NPOK
Je9YyS
pe3oe|as 10N 18%93 PLat s 8unjeuedwa
s3noAe| @as :Aeidsiq D} JBUWNN Ul XBpu] 13%93¢ n BN |BA O JdBWNN wooy 3juadudd ZTI9%
m/v S d 1 s1q LEH] n “ou
1oetes/Aeidsag ysdyeas/xapu] N I%WJ04 Induj IUdIU0H pi8t 3
A3 pwy xodd Pla1d NIS v andug
ubisaq 9414
LI "v0O°T6 -83eQ pasodoug :sniwv3s
T LTT TH UOL}DBS CSHN ‘9|4




-C9\ -

'y xpuaddy
pe3}dea|ss JouU yd4 ‘yv4 Uy 88S "v4 U} Ix9}
I8} pue apod Aejdsig pue ,dW3ix3, xepujl Vi vi4 v
"dW3ll U} x8pu} os(e
‘1BAB NOY¥IANI 38yl
e anieAa dw3lL ou si
BUBYI J1 "dW3ILlX3 Ul aunjedadua |
3noAe| aas ‘Aeldsig BNieA DjJawnu xapu] L EFRER N an|eA 3} JdawnN aJnsodx3 dW3l
|
eleg S9AJN) Oj}eY S,UO0SS|(0d aJnieuadwe| WoOY JudIJ8d
‘vididd ul aseuyd punoq
Buysded ou :}dates e Se ,)IX adunieuaduwal
*3x@3 Aeids,g esz| ese wooy juddudd, XBPU]|vidud{vdididd| v
‘aseuyd
pa308|8s J0N punoq e se JHl ul
palke|dsip 1ON 1Y%0IN 404 IXdF x8pul IHL| v
‘y X}puaddy
pa3oa|e8s 10U VY4 V4 Ui 88S ‘Y4 U} 31xei sseuybno)
1xa3 pue apod Az|dsig pue |, La%dIN, xapul Vi vd | v sunyoeuy
ureJd3s aue|d
paiyoalds 10N 1Y%DIN PLOYS dunjeuadwa )
s3nocAe| aas :Ae|dsig DIJBWNN Ut xapujl jLa%o1n] n an|eA O} JauwnN wooy 3IUuadu8d DIN%
‘y X }puaddy
paj3oa188 30U V4 vl ul} 89S “y4 U} Ixa}
3x@3 pue epod Ae|dsiq pue ,dWiix3l, xapul v4 vd | v
‘dW3ll Up x8pu}p oste
‘1®A®1 NOHIANI a3yl
3@ 3N|eA dW3il ou s}
8udyly JI "dW3ILX3 U} |Jdnjeuadwuaj
3NOcAR| 898 ‘Aeldsig anjeA D Jawnu xapul _ﬂzmhxw n BN{eA O} Ja3wnN aJdnsodx3 dW3t
e31@Qg 9AJUND 21X Bunjeuyadws] WOOY JUBDUBY
m/v]s |4 T SIQ T vas | n “ou
108|135 /Aeidsia youeas /xepul N Iewuo4 indul judU0) piot s
A3 pw)x0J4d PL®1d NI1S v andul
ubisag a4
L} v0O°'CT6 ‘@€ pasodoug :snieis
T4 LTT TH ‘uoOIes 2 SHW ot} 4




-E94 -
peAw|dsip ION peysJueas 30N 8N eA DiudunN |sseuis @ isue) LLIDIS
poAe|dsip ION payoueas 0N 8N BA O JBWNN ULRJdlsS 8| Isudy Sdl
(3714 NIS/LVASHI NI G3SN LON) e3eg 8Aun) (1S 'L ") UlRJIS-S88UIS S| i8UB)
‘viddd up aseuyd punoqg
Buisdyed ou :309|8S e s@ TR -]
‘ixe3 Ae|dsia €SZ| €sT §,U088510d, X8pul|vdididd|vidyd| Vv
rasguyd
pe31o8|18s ION punoq ® sSe IH§ Uy
poAe|dsip 3ION NNY3d 403 3Ix83 X8pu] IHL| v
'y X} pusddy
pooe|8s 30U Y4 "vd4 ut 838§ ‘vi U} Ixay
1xX931 puw 8po2 Aw|ds|q pue +NNYd, X8pu] vd v v
pa3doe|8s JION NNYd PlLat 3 ojiey
83NoAR{ @8s :Amidsiqg O3 JOWNN U} Xapuil NNAadf N QNLBA D JawnN $,U0S8}0d nN
(LYWSHMI) EBi1eg @AuN) 0}3IVY S,U0SS10d UO dunjededwe) 30 30A333
‘¥ X{puaddy
pejoa|8s 30U V4 "Vd4 Ui} 98§ "Vvd4 U}l Ix8}
1X@3 pue 8pod Ag|dsiq puR ,dW3LX3, Xxapu] vd vi v
‘diN3ll U} x8pui Oste
‘19A81 NOMIANI Byl
1€ 8N|BA dWIl Ou s}
aJdayly 41 “dWILX3A Ut suniev.adway
3noAe| @3as ‘Aeidsig 8nteA ojJauwnu xepul _nzwpxw n aN{BA D JdwWnNN aJunsodxy dW3l
. ‘vididd up aseuyd punoqg
Buisdaed ou :3o8|8S e Se ,NNidd @unjeJdadwaj
- "3xe} Aeidsiqg €sz| es2 wooy 3JUBDUBd, XBPU]|Viddd|vidid] V
‘9seuyd
pe3}oa|8s 3ION punoq e se IH] uj
peAe|dsip 3ION 18%NNAdd 403 Ix83 xapul IHL] ¥
'y Xipuaddy
pea3datas I0U V4 "vd Uy 99§ "Vv4 Ut Ix8}
Ix93 puw epoo Aeidsig puB , LA%NNYdL ., xapul vi vi | v ojyey
S ,U0SS|0d
paioa|8s 3ION LA%NNAC PLO} 4 auniesedwe |
synoAe| 8as :Ae|dsig DjJBWNN Ul XBpU] | LY%NNEd] N BNIBA D JBWNN wooy 3jusdJadd N%
YA d ] SIa | vasS [ n “ou
yoatas/Aeldsig yoJ4was /xapul N IRWJO4 Indu] juejuo) pLots
A} pwixodd PL8t4 NIS v ynduy
ubiseqg o144
LI YO T6 :@3eq pesodoud :SNILIS
T4 LCT TH uo}des T'SHN Ot 4




-9l -

85841S

peAe|ds}p 30N payoJeas 10N 8n|BA D} JyBuwnN 8A |} §504dW0) 241918
. sninpow usBue)

paAe|dsip 3ION payoJeas JON anieAa 9| JawnN oA ss8Jduo) 2 N13

(3714 NIS/LVWSHI

NI @3sn 1ON)

eyeg @Aun)d (1S ‘11

*q) sNinpon juabue) 8A}ssaadwo)d

[31- NS
paAv|dsip JON payoJeas 30N 8NieA O} Jauwnp aA}ssaudwo) J€EDIS
urRJlS
paAeidsip ION payoueas 3ON anj{eA O} Jawnn aA |} ssaudwo) Sd3
[3-T-NFES
paAe(dsip ION payoJeas 310N 8N{RA O} JBWNN 8A | ssaudwo) 3ZZOIS
uieudls
paAe|dsip ION payoJueas 1}ON 8NIRA D} JBWNN aajssaudwo) Sd3
$S043S
paAeidsip 3ION payoJeas 30N an|eA 2} J4aunnN A} ssaudwo) 214918
ujeudls
peAe|dsip 3ION payoueas 0N BNLEBA O} JawnN aALssaudwo) Sd3

(3714 NLS/LVASMI NI Q3Sn 1ON)

eieq &AJnd (1S ‘11 ‘1)

ujed3}S-ssadls aAssaugdwo)

paAe|ds)p ION payosdJeas 3}ON anieA DjJ4aunN |ssau3s 8yisual 1EEDIS
paAe|dsip ION payoJeas 310N BNnieA O JaunnN ujeudls alisua) Sd3
paAeidsip 3ION payoJeds 310N en|eA d1J48uWNN |sseu3s ajjsuey 1ZTO1S
paAe|dsip 10N payouees 310N BN(RA D(uaWinN | UtRUIS BLISUB| Sd3
m/v S d Sia v3s n “ou

1o@|@s/Aeldsq Yyoueasg /xepul N IRWJL04 3Nndul IUBIU0D pLOts
A3 pwixoud Pi®t4 NIS v andul

ubiseq oLty

L} "y0°"C6 :83eQ pesodoud :snie3s

T4 LET TH ‘uUO3D8s Z'GHN :®it4




-S94 -

‘y4ddd Ut aseuyd punog
Buysdaed ou :328|8§ QR s@ ,SAL jIu8dsued
‘yx@y AedsiQ €GZ] €GT |S%® SS8UIS |CiXY, XBpUI]Vidid|Vididd} ¥
‘aseuayd
pa31da|8s ION puUNoOq @ Se JHi U}
paAeidsip ION V4SAL 403 3IX3} xapu] IHL| V
'y x| puaddy
pPBIDOLIaS IOU Y4 V4 U} 88s ‘'v4 Ui Ix8)3
1x83} pue 8pod AeidsiQ PUB L ¥%SAL, X®pul vd vd | v
pa31Da|ads 10N V%SAL PLa3 SAl IUddoudd s _
831N0AR| ©as :Ae|dsig D1 JBWNN U} XxBpul v4SALl n an|eA I} JauwnN S§83431S (e XY vV SA%
'y Xipuaddy
pe}dd|es I0U ¥4 V4 U} 8es ‘'vi Ul Ixa)
IX83 pur 8pod Av|dsig pue ,H%SAL., X8pul v4d v v
‘p83d8|8s ION H%SAL Ui SAl juedued _
3NoAR| 8@s ‘Ar|dsiq BN VA D) JdUNU XBPUT H%SAL| N BN|BA D) JOWny Q@ §S041S dooH H SA%
81R(Q BAUN) 3do|dAUI SS3JIS PIOIA (eixeig
SS843§
edjdut dd _
paAe|dsip JON payoueas 10N 8n|eA O|dJaunyN Wnw | Xen d 9IS
palAe|dsip ION payosJeas 30N 8eNn{eA D} JBWNN ureJdls (erxesg Sd3
(3114 NLS/LVWASMI NI @3ISNn LON) e©3jeq 8AJND ULRUIS-SS8JIS |eixeiq
$S841S
paAe(dsip 3ION payoJeas 310N an|eA DjuawnN aA 1 ss8udwo) IE€91S
sNn|iNpow jIusbue) _
paAe|ds|ipP ION paydJueas 3JON BN{RA I3t JOwWNN aAf ssaqdwo) 2 Ni3
S§S841S
paAe|dsip 3ION payoJeas JON 8N BA D} JBWNN A1 SSBIdwWO) 2ZTOIS
sninpon juabuey
pake|dsipP ION payod4eas JION BNLRA D} UBWNN ansseudwo) Uthm
n/v S d 1 SIa v3S n S ou
108 |85 /Aeds|1@ youeas/xepul N jewJo4 Induj Iuauo) plLats
A3 jwi xodd PLoid NIS | ¥ indujg

ubisaq @1+4
Ly 'v0°C6 -93RQ pasodoJdd :sSNIvIS
T4 LTTTH UO}ID8S Z'SHWN ‘@(+4




-994 -

. 'y X} puaddy
paidaies 30U vy "vd Uy 88g v4 ul Ix8}
X893} pur 8pod Avidsiq pue ,ILV4, X8pujl Vi vi v
‘pa3da|9s ION TLVS U
3noAe| 98s ‘Ae|dsiq 8N BA OfJdawNnu xapu] Jv4l n 8NnieA D JawnN 9311 enbjied N
pP9308|18s I0U V4 V4 Uy 'y xipuaddy @as ‘vyd4 ui
IX83)} pue 383pod Ae|dsiq X8} pue ,403dS., XapU] vd vi v
(swuady
asay} uieidxa
"IHL pue ‘Ig 03} snunesayy asn)
403dS ui .1, Xapui 18 v 'S 'L
‘pPe@31da|es 10N ‘pist s +491S IH1 v ‘7 isJya3dwueyd B8} uoj3elusidp
's3NOAe| @8s ‘Aeydsig 40 BOUBUNDI0 YIed JO4 1303dS|y03dS| W 40 €-1 40 sS8pod uauw}doeds
‘v4did U} aseuyd punoq
Buisded ou :3oa|8S e se ,Yibuauis
"3Ix83 Aejdsiq €ST| €St anbiled, x8pUul(vididd|vidid; V
rasedayd
p@3oa|a8s 3ION punoq B se JHL ut
paAe|dsip 3ION 1lvd4d JO3 IX8) X8pu] IHL} V
‘y X¢puaddy
pajoe|as8 10U Y4 VY4 U} 835 V4 U} Ix8}
x93} pue 8pod Ae(dsig pue Lvd, xspul \Z| \Z| v
paioalas JION 1lvid PLdY3 yiybueuis
s3noAg{ 88s :Ae|dsig JFJBWNN Ul X3pUul w4l n antea ofJaunN enbjjieyj }1DIS
'y X} puaddy
pa3dadLas 30U v4 Vi U} 89S Vi u} Ixay
1x8)} pue epod Ae|dsig pue ,1ivd, xapujp v vi v
‘pa@3oa |88 ION q1vd Uy
3noAeg| ¥as ‘Aeldsiqg SN BA DO} JBWNU Xx3pPU] avdl n @Nn|eA O} JawnN 9411 enbiiey N
(LVWSMI) e3eq 8Aund (1S 'L71 ‘1) N/S 34 1seg
m/v ]S Jd4 T 7 si1a | v3s n ‘ou
1dalas/Aedsia youras xapul N jewuso4 indujl JU8U0) [J TP
A3 pWEXOUd Plotd NLS | v anduj
ubiseq ot 4
Ly PO CTE :83)eqQ pesodoud :SN}e3S
ZT°L°LTT TH ‘uoL308s T'SHN ‘944




=494 -

'y Xipuaddy
PO3}OB |88 IOU V4 "Vd4 U} 88sS ‘Vvd Ut Ix8)
IX8)} pue 8pod Awvidsig pue ,11v4, Xepul v4 vi4 v
‘peIdaies ION 1vd Ut
3noAe| ees ‘Awidsig an|eA O}jJ8wNU XxBpuUl V4l N aNn{eA 3| JBWNN 8311 enBiLiey N
pejoe|as jou vd "vd Ul ‘v xjpuaddy 8as ‘yi U}
Ix83 pue epod Aw|dsig x@)} pue ,¥03dS., xepuil v4 vd v
(swJd3
. asay)} uje|dxe
*IHL pue ‘18 03} snunesayl 8sn)
403dS Ui 171, Xepui 19 v 'S ‘1
‘peai1de |88 JON ‘PLOt S ¢CoIs IHL v ‘7 sJdajdwJRyd 8y} Uo}3IRIue} Jp
-g3noAe| ees ‘Aev|dsiq JO 8OUBJNDO0 \dee uojd |d03d4S|¥03IdS| ¥ 30 £-1 30 SOPOD uawy o8ds
‘vidid Ui eseuyd punoq
BSuisuyed ou :30918S v S ,4yibuauis
-axey Aeldsiq EGZ| €97 enBiiey, xepul|vidid|vdidid| V
‘aseuyd
pajoetes ION punoqg e se IHi Ul
peAgidsip 3ION 1V4 JO3 IX8} x8pul IHL] ¥
‘v Xtpuaddy
pPe3}o8|19s 10U vi "vi U} 285 "v4 U} Ix8}
1x93} pue epoo Aeidsiqg pue ,1vd, xepul vid vd v
peldei8s 3ION 1vi P1a3t3 ybueuis
s3noAe| ees :Aeidsiq opJewnN Ut xapul ivdl n aniea O} Jauwnn enfievy ZTOIS
n/v S d h] S1a vas n Tou
yoe|es/Avidsig youRaS /X8puU] N IRWJIO4 INAU] IUBJUOD pLet s
A} pw} X0ud piejd NiS v 1ndul
uBSiseg oit4
Lt 90°T6 ‘@iegQ pesodoud :SNIWAS
T4 LTT TH :UO}IDBS T SHN ®Ltd




-89} -

‘vdiddd ul aseuyd punoq
Buisaed ou :323|8% e se ,obuwy
"¥xa3 Ae|dsig €GZ| €St ujedis anbiiey, xapul|viddd|vidyd| v
‘aseuyd
paioa|as 10N punog e se JHl U}
peAe|dsip 3ION VHLSiV4 404 IX33 x3pul IHL| v
'y X |puaddy
pajydlaas 10U ¥4 ‘Vi4 Uy 8985 ‘'y4 u) Ixa}
IXd3} pue 8pod Ae|dsig pue ,vyy31Sivd, Xxspul v4 vid v
peida|as ION v3lSivd PL®t3 abuey
sinoAe{ 8as :Ae|dsig O JBWNN U} xX3pul Jvdisivil n anieA ojJ4awnN juiedis anbBiiey sd3a
'y xjpuaddy
pa30d|98sS I0U Y4 ‘vd4 Ui 89S ‘v4 U} Ixa8}
IX3) puv 3pPod Ae|ds|q pue ,ivd, xa8pul vi vi v
‘P83Ioa|9dS ION qlvd Ui
JnoAe| a¥ss ‘'Ae|dsig anieA JiJdawnu xapul Iivdl n BN{EBA D} JBWNN 9417 8nbiiey N
eieq aAJ4n) N/uoiisda 114 3seg
pa3oai|as jou yv4 V¥4 U} 'y xXjpusddy a8S "vi ul
1X83) pue apod Ae|dsig X8} pue ,J03dS., x8pu] \F| V4 v
(swuay
asay3 uje(dxa
"IHL pue ‘18 03} snunesayi asn)
d403dS Ui 1S, X8pu} 18 v 'S ‘1
‘paydoa|ds 10N ‘PLO}S £EDIS IH1 v ‘7 isJd8)oBURYD B8l uojieiuadiJag
‘s3noAe| 88s ‘Ae|dsiQ 30 @2uaJdn220 yoea J4o4 |y03dS!H03dS| V 30 £-1 30 SapO) uaw} dads
‘¥iddd U} @sedyd punoq
Buisdyed ou :39919S e sSe ,yibuauis .
"3xa3 Aeidsig €sZ| €ese anbijed, xapul|vididjvdidid| v
raseuyd
pajdaias 3ION punocq e se [HL uj
paAe|dsip 3}ON 1vd 403 IXd) xapul IHL| Vv
‘y XxXjpuaddy
pojoa|es jJ0u ¥4 "vd U} 80S ‘vd4 Uy Ix81
IXay pue 3pod Ae|dsiq pue +4V4, xX8pul v \ F] v
pa3da|as ION ivd4 pLey3 yibuedys
s3noAe| @as :Aejdsig O}JOWNN U} xX8pu]l it n en|eA O} JawnN enbiiey €EDIS
ma/v | S d 1 SIG | vas | n “ou
3oetas/Aeidsyq youeas/xapul N Jewudoy Induj JuaIuU0) ptoay 3
Ay jwixodd PLatd NIS | ¥ Indu]
ubBiseg alt4
Ll p0O°'CT6 :'©3eQ pasodoud :snjes

T4 LTT TH 1u0}1d8S

C GHN ‘@tid




69t -

‘y4ddd ur asedyd punoq
Buisued ou :308(3S e se ,uotyexe|ay
"yxa3} Aeldsia €SZ| €St §5841S ueap, XOPUl|viddd|viddd
‘Jeadde sanjiea
NQVQ YdDium u} 3 1unxJom
yoea uJoj 4490dW Ul
pejoaies ION " 1nhoAe| ,831ey uo}iebedouy
eas 448 ut Aeldsia vse| vse woeu) anbiiey, x3pul | 4480dw
-aseayd
pa3daas 10N punog e se [Hl ut
pale|dsip 3ON ,d904. 403 Ix@3 X8pu] IHL
'y Xipuaddy
P8108|8s J0u V4 "Vd ul 838 "yd4 UL Ixa3
X3} pue apod Ae|ds:iq pue L4904, x3pui vi Vi
2iey
paioalas iON 4904 pPLOt4 uotjebedoud
sinoAe| @as :AeidsiQ o JdBWNN Ul xapu]l 49904 anieA D}Ja3wnN woeda) anbjied NOVa
-y xi1puaddy
PB3IDa18S I0U Vi VI Ul 388 "y4 Ui Ix3}
I1x83 pue 2pod Aeidsig pue %130, xapu] v4 vi
abuey Joidey
‘paioa|ads ION M13Q Ut AyLsudiu]
1noAe| aas ‘Aelds:q aNjeA DjJdawnu xapul %130 anleA D}Jowny S58435 %130
. (1VWSYI) eieg aaun) uoiriebedoug noeud anbiiey
paAeidsip 3ION payoJeas 3ION an|eA DiLJawny $S843§ 3} 94D 2A27DIS
palAe|dsip ION payoJsess 10N an(eAa D} aawny UiBUIS D} 1DAD Sd3
(3713 NIS/1VWSHI NI Q3SN LON) €ieg 8Adn) UL1RJIS-SSIUIS D1 |DAD
m/vis |4 | 1 S1a | v3s “ou
yoe(ag/Aedstq youeasg/xapuj jewJod Indul 1usIU0) pLats
Ayt X0dd PL8)4 NIS yndul
ubisag @14
LY 507T6 :33°Q pasodoud :smeis
T4 LTT TH ‘U0L3OLS Z GHW ®1Lt4




0L -
'y xipuaddy
paioa|ds 30U Y4 "¢4 Ul 885 'y4 ul Ixai
1x@} pue 8pod Ae(dstq pue  NIVY¥LS. xapul vd vd v
‘pa81da(as ION NIVYLS Jl JuswaJdu] _
inoAe| 3as ‘Aeidsig an(eA DiJBwNuU x3pu] INIvaLs{ n 2N eA 24 JBWNN uteJyis| zO Sd3a
1
s eieg 8AUN) UOLIEBXE|3Y SSBJIS ueapn
‘viddd ut @seuyd punoq
Buisded ou :3}08|8% e se ,d9313weded
"Ixa3 Ae|dstg €8T | €SC poobsg-6uaquey, xapul|vidid|vidad) v
‘aseuyd
pa1da|a@s 3ION punog e se JHf ut
pade|dsip 3ON d0Yd 403 Ix8} xapul IHL| v
‘¢ xipuaady
pa3lda|8s 30U vji ‘v ut 895 "v4 ut Ix3}
I1x83} pue 8pod Ae|dsig pue ,d0d . xapul vid vid v
pa3ioajas ION dod plati Jaj8uweded _
s3noAe| @es :Ae|dsi(g Jluawny ut xa3puj d0¥{ N an|ea Diruaunpy |poobsg Buaquey | 1550 WV
'y xipuaddy
P2312818S I0U V4 "v4 Ul =11 V4 Ul 1X3}
ix83 pue 9po2 Aeydstg pue ,dw3ix3, x3pul vi4 LF v
‘dW3ill UL xdpui osie
‘L8A3 NOJIANT 34l
3e anfea dW3l ou st
8dsyly I "diwIix3 ut aunjeuadwa
3noAe| 8as ‘Aedsig an|eA D|Jawnu xapul jaw3ix3| n BNIBA D JB3WNN aunsodxy dn3i
1
ele(Q 8AJUND udldweded poobsg Hudquey uo dunjedsadwud 40 309333
m/v]is [ < T 1 SI1Ig | v3S n “ou
1088 /Aeidst g yodueas/xapul N Iewuo4 Indul 3UdIU0YH pLotLy
A3 w.&Cud platd NisS v andul
ubiseq a4
L4 0 Z6 8yeqQ pasodoud :SNie3s
T b LTZT TA -UOL3ODBS T SHW @14




M X

O}38Y SSBUND)Y

3

paAe|dsip 3ION payoJueas jJoN BN BA D} JBwWNN -0} -J8jewei g 10
aunidny
30 sninpoy

peAvidsip 3ION peyoueves 30N 8N eA D JBwNnN Bupusg 8 4
oj3ey sseuNNIy}

payoJuees 310N 8Nn|BA D} JB3WNN -03~Jd@3dn.; 0 ia

paAe|dsip ION

(3714 NLS/LYWSMHI NI Q3Sn 1O0N) eijeq aAaun) adnidny 30 sninpow Buipuag
peAe|dsip 3ION payouves 30N en{eA O} JawnN ss8431S dasa) 91S
aJun3idny 03
JO U RJAS
peAe|dsip ION payoJeas 3joN BNLRA D JBWNN % O} 8wy} INIL
(3714 NIS/LVNSHI NI Q3SN LON) ©3e8Q 8AJND aJunidny ss8u3}S |ewdaylos] abedeay
(3714 NLS/LVASHI NI @3sn ION) ®©ieQ aAund deau) |ewusyios] abeJary
(3714 NIS/LVWSMI NI Q3Sn 1ON) (135S ViVQ vGd NI LON) e3ieQq $e}3Jedoud deaud 18d1dAL
‘viddd ut eseudyd punog
Bujsued ou :3oe|dS e se ,uojiexe|ay
‘¥xey Ae|dsig €G6T] €ST SS8J}S UBdW, XBpUl|vidid|vidid| V
-ueadde saniea W 9IS
YOLUM Ul 3 EUNYJOM
yoea Joj
Pe3de|8s ION ‘3InoAe| 4380dNH U} ,uo}iexe |8
885 - 3j¥8 U}l Aeidsiq vsT| vse §S843}§ ueaW, x8pul | Jugadn{ v
‘aseuyd
pajoaias ION punoq e se IHL uj
peoAwidsip ION T3YLSK. 4O} 3Ix3) xapu]l IHL] v
‘¢ Xipuaddy
pa3Ine|I8s Jou V4 V4 Ul 99§ ‘vd4 U} Ixe}
X8} puwv 8pod Aeidsiq pue ,134LSKH., XOpu]l V4 vd v
pa3yda|as 3ION I3Y1SK uo} IBXR |9y _
s)3noAw| @es :Aeidsiqa 1944 DpJBWNN Ul XBpU] [13d4sW]| N 8n{®A D} JawnN §5941S uvaN W 91S
|
n/v S d R Si1a | v3as n “Oou
jo@|85/Aeidsiq yourwas/xepul N jRWUO4 INndul Iua3uoH piots
A3 jwixoud Pi®Id NIS | ¥ Indu]
ub;seq o134
Ly P0°"T6 @yeQ pesodoud :snNIvls

T'LLTT TH :$UO}3IOBS

CT'GHW ‘@4




-TL) -
)
‘pPaida|es JON V4 u} xjpuaddy @as ‘v4 uj
Ix83) pue 8pod Ae|dsiq X893} pue,yIOXVYWN, XxXapujl V4 v4 v
VIAXVR PLl®} 3 O)doauwnu Jajeweq
‘pa3ds|8s ION uj paxspu} abued punoy _ _
‘s3noAe| aas ‘Ae|dsig JO dN|BA D} J3WNN _«unx<z n aNn(eA 2} JauwnpN WNW | XeW _ozw XVWN VIQ

(13S viva vGd NI 1ON)

eyeq a|qel Jajawe g pPUuUNoOy wnNwixen

suo}31onpay Ajuedodd bBujueesg

paAe|dsip ION

payosJueas 30N

8sNnjeA D} JdunN

aJdniadny
30 SN{NPOW
Leuo} 84O} 1S 4

poAe|dsip 3ION

paysJeas 3JON

aAINeA OiJdaunN

oL3ey SS8UNDIYL

-0y -Jajouweiq ia

(3714

NLS/LVYWSMI NI Q3SN 1ON)

(135 viva vad NI 1ON)
(13S viva vad NI 1ON)

e3eq 8AUND @unidny 4O SNINPOW [BUOISUOY

§S9431S Bujysnu) e|qemo| |y
S§S8J43}S uWN|0) @|qemo|ly

aunydny
340 SN | NPON
Bu ) pueg

peAe{dsip 3ION payoJeas 3ION an|eA 2} JawnN PBazZ | RWJON ¥8 4

n/v S d S1d v3s n ou

yoe|es/Aeidsiq yoJueas/xepul N jewdo4 indujg IUdIU0D PLO®)} 3

A} Wi xoud PL31d NiIS v anduj

ubiseq ot 4

LY YO TE6 93eq pasododd :sniels

T LTT TH uO}3I8S Z SHW :©e1t4d




-ELt-

LAlun Aedsiqa

LPpayOJIeds JON

n

BuiJis O Jdunueydly

W]

aJ4nsodx3

aunyeucdwa |
jwi

_axmla:wp

eieQ 81qe) S1891S Aol|lv MO JOj SIjwlq 84nsodx3 8unjeJadwey

juswIedJ)
e
uo} ey 1dyoaud
‘tuadwuey _
LALuo Aeidsiq ipaudJueds 10N v BuiJls DtJg8wNURYD|Y 6uiby |ONIDV dW3lL
juUBWIBBJY
IeoH
uojyeyidideud
*uadwe ) _
(ALuo Ae|dstig {paydoJdeas JON v Buyals DjJdwnueydly teubiup _wwuo dN3L
gleg @|qei SsiuBwieau| IedH uolieIididedd
JtunyJom © Ul D4 H
‘pa31d9|9s 1ON 3O BOUdJUJNDD0 YdDEed Joj 2ie0$
‘anoAe| aas ‘Ae|dsiq DS NHY u} ,D, XxX8pul |25 NHa| v SS@upJeH | 19M%D0Y
‘vidid ui e@seuyd punoq
Bujysued ou :3208|8S e se ,SsaupJeH
‘yxay Aeidsiq €62} €S¢ {19m300Y, x8pul(viddd{viddd| V¥
_ " Jeadde
sONnieA O H Udium
peidoelas 0N 3InoAe| Ul 3ILUNMJOM YDBD u0j
89S - Jug ui Aeidsia vsl| vSl JHEAdN Ut NHY, Xx8pul {198Qan| v
TIHL U} V4 JO4
IX83 xepul ‘v x|puaddy
paide|es 10u vy "v4 Ui} 885 Vi U} Ix83 IHL v
I1x8)} puw 8pod Ae(dsid pue ,NHY., Xapu] vid V4 v
‘p@3oa|8s ION ‘"NHY PL®t3d DfdJdawnu ss8upJRH _
-3noAr| @9s ‘Ae(dsiq u} abued xapul NMA§ N abueu 2} 42WNN WGCLY Lot o8 H
ejeq 21qel sadnjedsadwd] Oujuedway
m/v]s | da [ 1 Sia | vas n “ou
yoel|es/Aedsiqg yoJeas /xepul . N }swdoy Indul Iuadu0) pPLo 4
A3 W) x0dd p1e1d NIS ] ¥ andul
ubisag ®Lt4d
Lt p0°C6 -@31eQ pesodoud :SNIvIS
T LTT TH UO}3IDBS T GHN :®Ltd




-pLh-
pa3oa(es ou y4 "vi Uy 'Y x|ipuaddy 88§ "vi Ul
1x@) pue apod Ae|dsiq ] 3 ixa} pue JNY, X8pul vid LF] v
‘18 Uy
spdom 8|Buis x8pui pue
suaydAy jou iInq
‘p81oai8s ION s)ue|q pue so}Jsunu
‘peAvidsip ION [V } } -eydie-uou je asdJed 18 v
Buysdyed ou ‘3oaies Nd v ¢ X} puaddy JOQUNN
inoAe| @es ‘Ae|dsig ' \ u} pajedauad se xapul N Nal v woJd4 Pa}E IB3USYH As3sibay sy
dilVW
oJo 1y
BNSLVK
0LV
A03dS
ddW3l
aNOoD
(L 1-F1
Ny
‘pe3oe(as ION ‘swJudl SNN
peAe|dsip ION pd4om @|Buss 0} pasded ig v AOTIV xepul o}seg

(13S viva vad NI 1ON)

(13S ViVG vGd NI 1ON)

a|qe| s9}3J8

(13S viva vad NI 1ON)

SPI8I 4 POIRJIOUIYH

A3tLiQepiem uo|Iwdiuqey

sa}3u49doud 8J4NIdNY SS8JIS PUR dIBJD UO UO| IBWUIOIU] {ejuswe | ddng

doJdd @l1sus]l |e21dA} uo 8unsodx3l aJunivueduwal pPeIesr™(3 3JO 108343

m/vis JTd4 | 1 SI1g | v3s n “ou
109185 /Aeidsq youJeas /xapul N JRWJI04 3INduj 3uU8l1u0) pla 3
A3 ju} xodd piayd NIS | v andui

uBisag o114

L) pO°T6 :@3RQ pasodoud :snyelys

TH LCT TH U0 DeS T SHW Ot 4



-SLb-

’ "ON DI4/8vi D0V
suo|jedt J|oads qyo

DIM

LIH

sSiewdod 4840
SAHd

aow

HO3AN

NOT3

3q1

ER.:]

v

sjewdod Aejdsiqg paui} japaud

ubiseq @itd

LI v0'z6 :@ied UQmOQQ«a “ndwnum
T4 LTT T UOL1D8S BES = T GHW ..whu

mVIS T4 1 1 sia ndu JUBIUO) pLats

3oetes/Ae1dsia v >u_h_xoga youeas/xapul 01514 NAS a jewdod 3 I andu]
ubiseqQ @ 4
L}y vO°"z6 @red vonoa0¢a “wduovm
21 LTT TA U0RI0RS ) T GHA 9Lt 4




