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INTRODUCTION

The Information Sciences and Human Factors (IS&HF) Division is one of five divisions that
comprise NASA’s Office of Aeronautics and Space Technology (OAST). This division sponsors research
in both aeronautical and space technology. This annual report documents the most significant
accomplishments during the past year. Each year, the annual report is prepared to serve as the primary
mechanism for coordinating NASA activities with industry and industrial IR&D managers. This document
is also intended to communicate significant technical accomplishments to NASA technologists, project
engineers, other government agencies and academia.

The IS&HF Program consists of seven major elements: Automation and Robotics, Computer
Sciences, Communications, Controls and Guidance, Data Systems, Human Factors, and Sensor Technology.
Accomplishments are presented in all seven categories: Controls and Guidance and Human Factors are
shown in two sections, Space and Aeronautics. Total program funding, including civil service manpower
costs, for FY89 is shown below.

Element Aero ($M) Space ($M) Total R&D($M)
Automation and Robotics 42.7 42.7
Communications Systems 11.5 11.5
Computer Science 7.0 6.1 13.1
Controls & Guidance 473 10.0 573
Data Systems 12.9 12.9
Human Factors 14.8 79 22.7
Sensor Technology 17.5 17.5

The NASA Civil Space Technology Initiative (CSTI) was initiated in FY88 with the goal of
revitalizing the nation’s civil space technology capabilities and enabling more efficient, reliable and less costly
space transportation and earth orbit operations. The IS&HF Division has focused CSTI technology activities
in High Speed/Capacity Data Systems, Science Sensors, and Automation and Robotics. Funding for these
activities are included above. In FY89, another new activity, Pathfinder, is being initiated. The objective
of the Pathfinder Program is to develop and validate critical enabling technologies for future exploration
missions. Pathfinder initially includes focused Information Sciences and Human Factors elements in
Planetary Rover Technology, Human Factors/EVA suit, Automated Rendezvous and Docking, and Adaptive
Hazard Avoidance Landing,

Within the Base Aeronautics Human Factors Program, focused efforts in Aviation Safety/Automation
are being initiated in FY89. The objectives of this program include the development of human-centered
automation concepts for use in future transport aircraft and air traffic controller stations. The integration
of highly automated aircraft into the future air traffic control system will also be addressed in this program
augmentation.

To aid in the communication of program efforts, the names and phone numbers of headquarters
program managers are inciuded in this repori along with the names and phone numbers of the key center
technologists who conducted or managed the significant technology activities.

DIVISION DIRECTOR: Lee Holcomb
(202) 453-2747
DEPUTY DIRECTOR: Ray Hood

(202) 453-2745
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Automation and Robotics

OAST created the Civil Space Technology Initiative (CSTI) to improve NASA
space technology. Of particular concern has been the cost of NASA ground and
flight operation, such that the CSTI program has focused significant resources
on development and demonstration of automation and robotics technologies for
space applications. Artificial intelligence and Telerobotics when applied to
the space environment have the capability to significantly improve productivity
and enhance safety, as well as reduce the cost of NASA operations.

The automation and robotics program is divided into two areas, with the
Autonomous Systems focusing on automation for in-space servicing, assembly, and
repair. Applications demonstrations are planned at NASA mission centers for the
transfer of the technology into the operations environment. Underlying the
demonstrations are five research areas that will develop expertise in: sensing
and perception; planning and reasoning; control execution; operator interface;
and systems architecture and integration. Coordination with DARPA’s A & R
program is achieved since NASA acts as a DARPA agent.

FY85 saw the establishment of the A & R program. The Telerobotics Program
has achieved its first major technology demonstration through the vision-based
de-spin of a spinning satellite (once it is initialized by a human-guided graphic
overlay). Three applications demonstrations were completed using the Beam
Assembly Teleoperator. The applications were: assembling beam elements into
a space structure; using a general control structure for coordinated movement
of multiple robot arms; and using the Oak Ridge National Laboratory’s
teleoperated manipulator to recreate the Access experiment. The Autonomous
Systems Program has progressed towards the Space Station Thermal Control Expert
System technology demonstration. We have developed an operational readiness
prototype expert system for the monitoring of the Shuttle communications systems
and initial integration of the KATE and GMODS for diagnostics and control of
the Shuttle Environmental Control System. Also, we developed an expert system
for aiding the communications officer in the Shuttle Mission Control Room which
was first operationally used on STS 26.

Major research goals were accomplished in the areas of: operator interface;
systems architecture and integration; and planning and reasoning. In the
operator interface element higher-performance force reflecting hand controllers
and triggers were tested for teleoperation. In the systems architecture and
integration element, the first design of the spaceborne symbolic processor was
completed with a reconfigurable, radiation resistant, fault-tolerant
architecture. 1In the planning and reasoning element, a collaborative effort
with DARPA began on research of intelligent communicating agents while the
Autoclass probabilistic reasoning system produced striking new classes of
spectral objects when applied to IRAS data.

In addition to the CSTI technologies, OAST has been reviewing the techno-
logy requirements for future planetary and lunar missions, and has packaged these
into the new initiative called Pathfinder. In the area of exploration a signi-
ficant amount of automation and robotics research will be focused on the develop-
ment of a planetary rover that would act in the place of humans in the scientific
discovery of the moon and Mars semi-autonomously, with only occasional
communication and direction from Earth. This is a challenging problem in that




the rover would effectively be a mobile laboratory with its own instrumentation,
tools and intelligence for self-navigation, and rock sample acquisition and
analysis. This development effort is a requirement unique to NASA, and it will
build on the in-house expertise in automation and robotics that has resulted
from the CSTI program.

PROGRAM MANAGER: Dr. Melvin Montemerlo
NASA/OAST/RC
Washington, DC 20546
(202) 253-2744
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Communications

The objective of the Communications Technology Program is to enable data
transmission to and from low Earth orbit, geostationary orbit, and solar and deep
space missions. This can be achieved by maintaining an effective, balanced
effort in basic, applied, and demonstration prototype communications technology
through work in theory, experimentation, and components.

The program consists of three major research and development discipline
areas. They are: (1) microwave and millimeter wave tube component research and
development; (2) solid state monolithic integrated circuit research and
development; and (3) free space laser communications component and device
research and development. The research ranges from basic research in surface
physics (to study the mechanisms of surface degradation under high temperature
and voltage operating conditions, which impacts cathode tube reliability and
lifetime) to generic research on the dynamics of electron beams and circuits (for
exploitation in various micrometer and millimeter wave tube devices). Work is
also performed on advanced III-V semiconductor materials and devices for use in
monolithic integrated analog circuits (used in adaptive, programmable phased
arrays for microwave antenna feeds and receivers) on the use of electro-magnetic
theory in antennas and on technology necessary for eventual employment of lasers
for free space communications for future low Earth, geostationary, and deep space
missions requiring high data rates with corresponding directivity and
reliability.

PROGRAM MANAGER: Martin M. Sokoloski
NASA/OAST/RC
Washington, DC 20546
(202) 453-2748
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Computer Sciences

The Computer Science Program provides advanced concepts, techniques, system
architectures, algorithms and software for both space and aeronautics information
sciences and computer systems.

The overall goal of the Computer Science Research Program is to provide
the technical foundation within NASA for the advancement of computing technology
in aerospace applications. This goal will be realized through a program of basic
research and experimentation that focuses on developing core skills within the
Agency in disciplines critical to NASA and on maintaining a strong university
base of fundamental research in aerospace computer science.

The research program is improving the state of knowledge of fundamental
aerospace computing principles and advancing computing technology in space
applications such as software engineering and information extraction from data
collected by scientific instruments in space. Emphasis is being placed on
producing highly reliable software for critical space applications.

The program includes the development of special algorithms and techniques
to exploit the computing power provided by high performance parallel process-
ors and special purpose architectures. Problem areas of importance include
computational fluid dynamics, computational chemistry, structural analysis,
signal processing, and image processing. The computer architectures of interest
include common and local memory multiprocessors, single-instruction stream/
multiple data stream processors, static data flow processors, systolic arrays,
and heterogeneous multiprocessors with custom processors. Research is conducted
in programming languages and environments, parallel and distributed operating
systems and performance measurements.

Research is being conducted in the fundamentals of data base logic. This
work has resulted in the development of a common user interface for accessing
data from several data bases even when the data bases being accessed have very
different structures. This work provides the foundation that will enable NASA
space data users access to multiple data bases independent of their physical
distribution or structure. This work will reduce the cost of such investiga-
tions and enable data base intensive scientific research that would otherwise
be unaffordable. Other work is underway to develop and test an expert system
that can serve as an assistant to researchers analyzing space derived data.

Research is being conducted to improve techniques for producing reliable
computing systems. That work is directed at both reducing the number of faults
in software and making systems that are tolerant to faults. New approaches and
methods for software management and engineering have been devised and are not
being evaluated under real working conditions. Future objectives in a new
software engineering initiative will include research on the theoretical
foundation, and extending and evaluating approaches for developing reliable
complex software.
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The Computer Sciences Program is coordinated with the Space Station’s
Software Support Environment (SSE) and the DOD sponsored Software Engineering

Institute (SEL) and ADA. NASA also participates with DOD on several advisory
and technical committees.

PROGRAM MANAGER: Dr. Paul H. Smith
NASA/OAST/RC
Washington, DC 20546
(202)453-2753
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Controls and Guidance - Aeronautics

The overall objective of the Aeronauties Controls and Guidance Program is
to provide a validated technology base leading to the development and
exploitation of new concepts, analysis and design methodologies, and flight
systems for future civil and military aircraft. This will provide increased
efficiency, effectiveness, reliability, and safety. The program is organized
into generic elements and vehicle-specific elements. The generic elements are
Control Theory, Guidance and Display Concepts, and Flight Crucial Systems.
Vehicle-specific elements are Generic Hypersonics, Subsonic Transport/
Commuter/General Aviation, Rotorcraft, and Fighter/Attack.

Research in the Control Theory element is directed toward the improved
flight control analysis and design methodologies for highly integrated, robust
flight control designs. These will account for strongly coupled, nonlinear plant
dynamics. To develop an understanding of the dynamics of new vehicles, such as
VSTOL and High Alpha research vehicles, system and parameter identification
methods are being developed. Emerging technologies, such as artificial
intelligence, are used in developing new approaches and concepts. Guidance and
Display Concepts research involves the development of automation concepts and
advanced display media. Flight Crucial Systems research is directed toward the
development of design, assessment, and validation methodologies for flight
crucial systems. Increasing emphasis will be placed on developing validation
methods for real-time, knowledge-based systems in flight crucial applications.

Generic Hypersonics research concentrates on the integration of flight
control, propulsion control, sensors and displays. Subsonic Transport research
seeks technologies that will provide safer, more efficient civil transport
operations in the future National Airspace System. The major thrusts are air-
borne sensing, detection and avoidance of wind shear and the development of
efficient 4-D guidance and control systems leading to enhanced efficiency,
safety, and capacity in the terminal area. Technology developments in automated
mission management and goal-directed flight path management leading to automated
nap-of-the-earth flight capability are areas of emphasis in the Rotorcraft
element. The focus in the Fighter/Attack element is on advanced guidance and
control concepts for future super-agile aircraft, development of flight
validation techniques for imbedded expert systems, and the development of
multidisciplinary design methodology for highly interactive dynamic systems.

The Aeronautical Controls and Guidance Program involves analytical and
experimental research performed by in-house, university, and industry personnel.
Extensive use of ground-based simulation is a characteristic of the program with
selected flight experiments in a variety of aircraft. 1In the future, more
emphasis will be placed on carrying the most promising concepts into flight
evaluation and validation programs.

PROGRAM MANAGER: John D. DiBattista
NASA/OAST/RC
Washington, DC 20546
(202) 453-2743
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Controls and Guidance - Space

The Space Controls and Guidance Research and Technology Program is directed
toward enabling the next generation of space transportation systems, large future
spacecraft and space systems such as the growth Space Station to have large
communication antennas and high precision segmented reflector astrophysical
telescopes. The new generation of transportation vehicles has demanding
requirements to provide for an order of magnitude reduction in cost as well as
an increase in capability. The future orbital facilities have demanding control
requirements for pointing and stabilization, momentum management, build-up and
growth accommodation, and disturbance management.

To address these advanced requirements, the research and technology program
for Space Controls and Guidance is designed to provide the generic technology
base to support the implementation of advanced guidance, navigation, and control
(GN&C). This technology has the capability to provide for a large reduction
in both the number of people who plan and generate the mission software and the
people necessary later to provide for mission control. The early incorporation
of this technology into the system studies for new vehicles will also positively
impact vehicle design concepts to ensure the full realization of potential
benefits.

The area of computational controls will be stressed in order to develop
cost effective, high speed, high fidelity control system simulation and analysis
and synthesis tools. The thrust of this work will be to develop methods and
software to enable analysis and real-time hardware-in-the-loop simulation of
complex spacecraft for control design certification. This capability has the
potential of achieving a 4-order-of-magnitude improvement in the ability to
rapidly analyze and simulate control systems for very large complex spacecraft.

To address future orbital facilities requirements, an advanced technology
program is underway in system identification, distributed control, integrated
controls/structures design methods, and advanced sensors and actuators. Because
the behavior of large, lightweight per unit area deployable/assembled spacecraft
is greatly influenced by the ground enviromment (principally gravity), the
testing and verification activity is both ground- and space-based.

PROGRAM MANAGER: John D. DiBattista
NASA/OAST/RC
Washington, DC 20546
(202) 453-2743
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Data Systems

The Data Systems Program consists of research and technology devoted to
controlling, processing, storing, manipulating, and analyzing space-derived data.
The objectives of the program are to provide the technology advancements needed
to enable affordable utilization of space-derived data, to increase substantially
the capability for future missions of onboard processing and recording and to
provide high speed and high volume computational systems anticipated for missions
such as the evolutionary Space Station and Earth Observing System.

The Data Systems Program supports fundamental research in such areas as
laser diodes, supports work to select and provide the appropriate onboard
processor technology for future NASA missions, and also supports the development
of two flight processors with special architectures. The ongoing support for
solid state laser research leads directly to the development of a nine laser
diode array that is used in the Optical Disk Recorder. The laser research is
also focusing some effort applicable to Space Station data handling applicationms.
These devices are being developed to handle both the 300 Mbit/sec basic data rate
and the much higher rates needed to support networking and computer internal
communications. Complementary research is being supported to characterize the
fundamental performance and properties of various alternative networking.

NASA missions require processors that will work very reliably in the space
environment. Computer systems for missions in polar orbit and some planetary
missions must operate reliably in high radiation environments. The Data Systems
Program capitalizes on the dramatic advances in electronics, computer systems,
and software that are occurring in both the public and private sectors. It
fosters and leads the development of technologies required to meet NASA’s unique
data systems needs. NASA technical expertise is being applied in cooperative
arrangements with DOD, and products from the DOD VHSIC program, and other DOD
developments, are being assembled into processors for test and evaluation.

The Advanced Digital SAR Processor includes a special architecture and
algorithms to process SAR data. The unit will have a compute rate of
6000 megaflops per second. The Massively Parallel Processor (MPP) is being used
for ground processing of space image data, SAR data, and spectral analysis. The
MPP utilizes 16,384 processors. The research applications developed on the MPP
have verified the expected tremendous computational power of the MPP for the
target applications. Researchers outside of NASA in several universities,
research centers, and industry have been provided access to the MPP to gain an
understanding of the capabilities of the MPP and have applied these unique
resources to a broad range of computational problems.

Future objectives through the Civil Space Technology Initiative in High
Rate/High Capacity Data include data system architectural studies for new space
initiatives, significant advances in technologies and capabilities for onboard
image processing, data compression, high volume block access storage, data
networks, spectrometry and adaptive sensor control.

PROGRAM MANAGER: Dr. Paul H. Smith
NASA/OAST/RC
Washington, DC 20546

157

2gy /80 gEinonay siae



%181-%98 (¥08) ‘O¥eT1 ‘ITNYS 'V °1 °"Id *LOVILNOD TVOINHOEL

*3sn8ny ur o9se’a[ax ioj

poaedead Sureq sT juswnoop uoridriosep weisks LieutwrTead ' pue pajeisusd Usaq SBY 9INIVITYDIE wa3sds TTeisa0
uy ‘pe3onpuod useq sey uorjleijsuowsp Teriied pue pesy d1ido-oilosTe Tejuswdoassp B O3jUT pejeaodaoout ueaq
aABY YSTP pue Leaie oy] *S$1893 UT-uing iInoy-oQ] pe3ieTdwod saey sfelie SPOTP OM] ‘23eA}SqNS WNUTUNTE Butsn
opTs-oT3UTS ST YSTP oyl °*}STp oTido-ojoulew your-#] poieoo-isao ‘paijemzoyead 3siTy s,pliom syl pue ‘Leiie
SPOTP 1BSUTT JUBWRTS-Q] OTqESSeippe ATTenpTATPUT 3SITF s,piom oy3 peonpoad weildoid sTy3z 1esd ased styg

*sonssT Jurasaurdus
Te3juswepunj sseippe 03 UOTIeIjSUOWSp pieoqsseliq Liojeioqe] e £q pamo[o3 satBoTouydsl oFseq sYy3j Jurjerlsuowsp
uo st stseydws 3Jusiano YL ‘17es se 2Burjedroriied sae suorjezruedio 3Juswuiaaol I8Y3lQ *310332 osnoy
-ut 193jue) yoaessay LoTS3up] ® pue siojoeijuod sjeiedes e@sayi 3urajoaur Lemispun sT jusmdoyassp paseyd y

-19paooaa odel 3IYITTJF 10 90Taep Jurpiodsa Teotado pauueTd 10 umouy asylo Aue 3Jo eyl SpPasdXa
@381 sTY] -puodoes iad 31qe8T8 suo Jo SSOOX® UT S93BI BIEBP UTEIqO O3 POZTTIN 9q UED sa[npow daTip oTdriTny
‘we3sds oTqepuedxs aTqean3tjuoo e oonpoid o3 padolaadp 8q 03 ST ISTTOAJUOD IBTNPOW PIJBTOOSSE uy *a[npouw
SATIpP STIP ® O3UT soTuoijloa[a Juriroddns pue ‘speey omi ¢sTIp popIs-Tenp e adexoed o3 st 3deduod jus1and 9aYyf
+puooes 1ad s3Tqedsw (OGT ST [e03 93l elep pesy iod @Yy] °°OeJINS EIPSW YOED UO SOEl1] BIEP SNOSUBITNWES IY3T3
esei® pue ‘peea ‘@3Tam o3 peay or3zdo-oijzosTe Jurizoddns pue Leaie 9poTp ® Jo @sn @Yyl £q paureiqo ST @3ea YITH
‘eTpow oT3oudew Jo jeyl sewrl Ajuemi o3 3y3re oq o3 pe3oafoad sT yorym ‘erpaoum 1e°Tado jo £3Tsusp Teaie 8yl
o3 onp sT L3roedeo YSTH ‘+a°[Toa3ucd welsds STTIesisa ® pue ‘pesy °T13do-01309Td oeal-TiTnu e ‘sfeaie i1asef
9pOTIp JusweTo-Q7 ‘eTpsu orido-ojsulew youl-4] 21k welsLs 8yl 10j sTSeq 8yl Wioj eyl sar3oTouydal Loy ayj

*suotrieorTdde snotriea £JsTies O3 3In3d13TYOAE
sTqepuedxs ‘sTqeandTjuoo pue (a3ex jndino pue 3ndur puooss 1ad 31qe3r8 g°1 03 dn {(°3£qedtd (zZ1) 3Tqeis] duO 03
£31oedeo ¢{yoeqleTd elep sseooe wopuel feTpsuw Teorido aTqe3Timea ‘sTqeseid :sainjesy IuTMOTTOF 3yl Y3iTa 19piodax
jsTp Teot3ido oTqeseas ‘souewioyied Y3ty e doTsasp o3 paysrIqeise uesq sey weadoad B ‘pud STY3l O] °SUOTSSTW
jy3t13eoeds @aniny 103 £1TTTqedeo JurTqeus ue se PeTITIUSPT usaq sey o3eiols eiep L3roeded-y3ry @3ea-y31y

TopIoooy 5T [¢0F3d0 IYIT[Fo08ds

158




OVAL 10Td L ‘SHHOVAL VIva 8
'SdWEEL 1V ISYEI/avId /LM

aﬁ:. uﬁc ONIDTTE 0 NOLLYHISNOWIA ADOTONHIAL

JERERGET

. BN (i8S Avady a3sv]

_, & B 24" 3aoiasvvov
| amﬁ).:mm .W | st il INawa1a NaL

T,y

b Bidkrnsy

JAVONVAX3 TIVANDIINGD

L g
FORINOD
WY

H3IaHO0934d >sIa 1volLldo

159



969T7-%6¢ (818) ¢Idr ‘uos3otTay uo(q
[SSS-9SE (818) ‘Idf ‘aoodey] *d Aewny[Tuy :IOVINOD TVOINHOEL

*peaepdn
guteq jo aTqedeo seseq e3psTmouy ,3iews, suloq-soeds 103 pazrwrido ATTEo1jToods sudrsep oiempaey UT 3urjynsaa
sein3joejTyoie 3au Teanau Orjroeds-werqoad Jo 3juswdoTdasp uo SNOOF TTTA SUOTIBTNUTS 19andwod 3TnNOATOO0INAU
guto8uo ay3z ‘TaTTeaed uf ‘2anjoniiys Keale ue ojur ooTasp orideuds pejoeTes oyl 3o uorleadalur piemdn
oyl 103 udTsep oyj o3 pes] TITA STY] -o3uea oTweudp pue ¢f31TTqeTo4o ‘poads Surwweaload aTeyl 103 pszturido
aq TTTA sooTasp orideuds 103stsueal 309332 PISTI-W[TF UTY] pue nOB aTT3IeToA-uOU ‘STqTsaaada 3yl ‘¢8XKJ Ul

suotienits ,£zznj, ur usas peads Y3ty ® 1 sesuodsaa ,3ieuws,
optacad TTTA pue - (@oustiedxe) uoTjewiojul JUTWOOUT SY3 UT SUOTIEBTS110D USPPTY pue xaTdwoo azols pue 8inaded
TTTA °lempiey 39U Teinou e yong ‘uoTlejuswsTdwr 3su Teinsu ‘piemioj-posj ‘poaisfe] s3T UT SIUTEIISUOD pesodut
-siempiey @3enTea® 03 pue ‘suyirio8fe Surtuies] uorieledoadyoeq ezrwrido o3 pasn 3ureq AT3usaano ST I03BTNUWTS
eyl -s°an3oe3Tyole Kiowsw 3jiews Jo uorjezrwrido pue suorledrTdde 38u Teaneu Sut3ie8T3iSSAUT I0J JUSWUOITAUSD
yoaessai e sopraoad jey3 peodorsasp useq sey ‘I03e[NUTS YIOMIdU TeINSU B ¢TOO03 81BM]JOS Injaeaod e ‘siowasyiing
*Se0TASp pPOSEBQ-UOODTITTS oUTTTe3sLio pue siojsisueil o3ed Burieo[J Ppeseq-W[TF UTYl OSPnNTOUT UOFIEITIsaAut
zepun seoTaep 3se3 orideuds Surpes] asyilp -oTeos Lead snonurijuod pue ‘L£3TATiusiai Liowsuw wia3-8uoT ¢s8uea
oTweudp 9ATISTISS1 8]qeIOTTe]l Jo opnitudew Jo 13pao-4 B ISA0 ITQTYXd $8aNn30Naj3s 3§93 Teuruwial 9aiyl syl °Yyiaog
3195 seAT3oelqo ay3 poapesoxe ae3y sey ‘weadoad ayi jo oseyd TeTITUT Y3 UT PaID3T[SS $3IN30ONILS SOTASP 33epTpued
anoj jo suo ¢‘eoTasp LIlowsW OTWOIYD0IJOST2 paseq (YoM) °opIxo ue3sBuni styl ‘osdeuds oaTIsTsax ZoTeue LTTn3
¢97qISieA®1 STTIE[OA-UOU B JO UOTIBIJSUOWSP I3Ad 3SITF 94yl £q peIy3rTy3Ty usaq sey poriad moTaa1 STYJL

‘we3sds Liowsuw ,3jaews, B JO UOTIEBIJSUOWSP
® o3 Surpes] uoTjeaindTJuod po3oa[es oYl UT syooTq oradeuds BY3l YiTm sjuswWeTs Jeuoanau oYyl 3JurdejiLajuT
pue {sjuoweT® SUTEW-UOTSTOSP TeRUOINSU 9yl Yitm sfeiie orideuds ay3 jo Buroejyaisjur JafTeded 103 21n3Oa3TYd3e
we3lsfs oYz Jo uorjeziwrido ¢s2an3joniis YOITMSOIOTW WITF UTIYl ¢STqrsisasa uo paseq (sasdeuds) sjuswatd
uoTjoeuUUOD STqeTJTpPow Jo sfeiie a[T3IeTOA-UOU ‘@susp jo juswdoTaaep @Yl saAToAur yoeoadde Teotuyosl ayjJ

*suorjeasdo Toajuod
snowouoane pue ‘uorjezrurido ‘uoratudooea 398ae3 peads-y3Ty ur suorieorydde esusjep pue sdeds jo L3aTiEA B UO
joedut jueoTyTudTs ® °AeYy TITA ‘SoT1TTTqe Jutuies] snbrun 179yl Yirm swolsds Liowsuw jaews ‘sTqeumeildoadsz yong
*sjusweTe Liowsw STqTSASAdI YITM paoeTdal oq PTNOD SOYDITMSOIDTIW ¢STFIBTOA-UOU ¢BTQTISIBAIAT BYl JT padueyus
A13e218 °q pInom weisds ALiowsw e Yong °TIJ[ I POIBIISUOWSP UIDq ApediTe Sey 2In3O93TYDIe }IOMIdU ®B Yons Jo
uotizejusweTdwr 0Tuoa3loaTyq *Surssavoad uorlewiojur o3 yoeoidde jueisToa-iTney ‘isnqoa LTswailxs ue astwoad ureaq
uewny °Yy3 JO 2IN302ITYOIE Y3 UO poseq ‘STopouw }Iom3au Jeanau TeIOTFT3ay °suoriedridde uorjruldoosaa uasijed pue
TTE°®1 @aT3eToosse TafTeaed ATY3TY ut weisds LIowsw jueisTol-3TnNeJ ,31ewWs, € S 21empiey }IOMI3U T[einau aaridepe
STY3 Jo @sn aYy3 93eajsuowsp o] (Z {pue ‘sTopouw }Iiomlsu Jeinau Uo poseq We3IsLs LIowsw SATIETOOSSE DTUOCIFOITD
ATuo-peea ‘srqeseis ‘srqeuweaload e doTsaep o] (1 :pyoj-omi st weaBoad sTYl jo aaTioafqo TTeisao aYyf

S95deuAg O1qBIJIPOW YITM SIAOMISN [e4AnoN oruoxjooly
TIQOR MYOMLAN TVENIN S.ATIIddOH NO qdSVd WO¥d d19VSVId

160




W RIS § v
HMNEHALLYd *

ki

TOHINOD
FIOIHIA ANV NOLLOWODOT »

OHINOD 310000
INIWNHEISNI 3ON3IDS -

S3T1NAOW 21901 ANV S3sve mwoﬂ;ozx, 3 cllr
SHHOML3N TvYHNEN JINOYHL1O3 13

161



6595-98¢ (10€) “Ddso ‘uoaleq ued :LOVINOD TVOINHOIL

-suy3Ti08Te pue suorjedtTdde Terzueiod
syl dem 03 ur3sq 031 $3STJIUSTOS UOTIBWIOJUT PUB JUSWNIJSUT asyzsdox 3uraq o3 8861 Ley ut 4L Y3ITA kuomﬁommou
sen doysyiom uorsseadwo) ®IBQ YV  *PIBTITUT SeM 2In30a3TYdIe SJYH) dY3l UT dSn 103 SIUSWITS £3oTouyoa3
£fi3snpur pue (goQ ©3EpPIpuEd Jo juswssasse Uy °*PeleTITuUT ai1em Lpnis g °8seyq welsdg uorjewrojul/eleq Syl 103
q0ef01g sog oYyl YITA s310JJ° Paleurpiood pue ‘pedoTeasp sem 31deduod aan3oalTydie SJYHO Y3 ‘88Xd Sutang

*suotraouny Burssevoad paeoquo Jo uoljenyes® a9yl 3ioddns o3 pue saInloOIITYDIE
wiojierd soeds ojur A8oTouyos3 jo uorieadalurl Byl 310ddns o3 sog se yons suorieorrdde 30efoad 103 sjusuodwod
£3oTouyoe3 @3eaisuowsp o3 paq 3so3 peseyd e sonpoad TTTa jJuswdoTaasp SJYHD SYJL °UOTIOEBIIXd dAN3jEd3 pUEB UOTST]
1losuss-T3Tnu 03 uorssoidwod elep juswniisur oTSurs woajy suotieisdo Jo @3uea v 103 peandrjuod sq 03 sjusuodwod
gurieyynq pue Sursseooad oYy3l eTqeus o3 sadejyiejur Surfpuey ALijswafsl 39oed eyz dorsasp pue L3oTouydel
jyaomzeu o3ea Y3ty A7dde TTTA SJYHD ®YJL -sSUOTssTw o3ex Y3ty 9soyl 3o Juraazyjng elep pue ‘UOTIDEIIXd UOTIEWIOIUT
‘uotssoadwoo elep paeoquo 3zoddns o3 L3oTouyoal iepiooval }stp TeoTado pue urssedoad o3ewr Surdoransp sT weadolg
swelsAg eaeq 1ISD oYl °SIosuss 9soyl WOl elep JO sTsdTeue palei8ejul puE SUOTIEAIDS]O PIIBUTPIOOD aiatnbaz
ITTa sorpnis ALxeurrdrostpasiuy ‘swes) sysfTeue pue swelsds 3ursssedoad punoald jo £31oedeo ay3 Jurpesoxs pue
wegsdg °31TTIo3es LeTey eaeq pue Juryoei] 2y3 jo L3TTrqedeo oya Surpesdoxe se9jel eiep UT BurlTnsal ‘uorinfosaa
Teraeds pue Teaioads 1aurj 3e £3TTTqeded juswainsesw 9pTaoid TITA si0suas Jurdewr JO UOTIEIdULI 3XBU BYJ

-suorsstw Jurlewr 93ex Y31y jo suorjeaado
pe3jrwolne pue ‘UOTIOEBIIXS UOTIBWIOJUT ‘uoTssaidwod pieoquo 3110ddns o3 pepesu saoejaaiutr SFurTpuey elep @381 Y3TY
pue ‘7oijuoo welsds ‘san3oejfycie syl epracad TTIm (SJYHD) weisdg 10ssadoad siey Y3ty °Tqean3tjuo) 9yl

(Sddll)) We31S4Lg d0s5se001g o3ey USIH 91qednsdrjuo)

162




E 105uU0)) 109N«
POYOIIMS 1930 ‘09S/SHQRSIIN 00T =ememmme

....vo:nE‘_c,m POUDIMS UNDILD 035/511qeBID O1-1
g o/1 sooepaug prepuels O O

J0SS3004 g
qdVS

adeamg
SSEIA

dBeus|_________ NI0oMIIN
washg neq

Aeury NI0MIDN [01IUOD)

108533014

JOSSI204J
dsrjoquis

FRIELIIETER ]

/l eyeq

passaadwo)

WI0MmIIN |onuo)

Jadeuey
waIssg

19)3BWII0 f
Jng O/1

.
d )

ageu0)§
SSBIA

_, JI))ewiaoy
ung O/1

J0OSS3D0.a
aurpdig

HIOMIDIN
eje(q

J2)18WLI0,]

12)ng O/1 Jd3jjeuwlao,y Jd9jjeuraog
] 1 asg3ng O/1 1ang O/
£ . (dyoadg Jusawinaysuy £
£ 40552201 )
§ Aeaay
g J0SS3004 4

193BWI0]
Jagyng O/1

fep\ aen

_. judwInIIsuy

suope.Ingyuoy) HOJ IepIpue) 1dadouo)) wasAS JUAHD

- — S O
(d4HO) HOSS3D0Hd ILVH HHODIH 319VvHNOIINOD

163




Z0%6-%69 (STvy) 0¥V ‘y3ney °¥ ToBYSTW :IOVINOD TVOINHOIL

cexseaqoN JO A3TsasaTun Syl pue ‘L3Tsasatuf pIojuelg ‘sSS8TI03EIOQET]
paeyoeJ-3119TMOH ‘UOTSTAT(Q ©OUSFOS UOTIBWIOFU] SBWY YSYN WO SISTIUSTOS YIiTa Aemiepun ST UOT3IBIOqEI]O) °SS21d
IIR 3e ssead uT ST YOTym ‘KAS 3Inoqe ooq B pejerdwod sey ‘RAS Yl Jo Iojulaut ‘ealIduey TIIUSJ ISTIUSTOS SOVIA

suot3zoTdwmod
1esu sT odfjojzoad RQS @Yz Surieiodioour Liojeioqe] uor3zTudooea yoeeds y  *g8eT FO ILwums Iyl ur SOHVIY ©3
peioATTep ©q TIFA pue piojueig e pejaTdwod usaq sey ‘uoTlelsiiom ung e uo 1osseooad payoelje ue se Juruuna
¢f3owew pa3nqTaisTp osaeds jo adLjo30ad TelaT3Ip ' pue ‘SUTYDOER UOTIDSUUO) Y3 I0J USIITIM US3q SEBY I103BTNWIS HAS
uy °*saeindwod Teuorjusauod 103 pauweidoad siojeTnurs ALiowsw YiTM INO POTIILD 31B ,SITPNIS uotjeorTdde, @sayg
*si93oeieYd LJTIUSPT 03 paureal sT Liowsw ay3 309foad uoritudoosi-aajdeieyd 3yl ut fuoradtaosueay orisuoyd ojur
JX23 US33TIM °93eSUEB1]} O3 paureal st Liowsw ay3 3osfoad Burpeex @yl ul -uoTifudodea yosads pue ‘sasldereyd
ue3aTam Jo uoritudoosa ayl ‘ystT3ug jo pnore 3urpesa ay3 :4pnis ispun aie eIEBP TEINIBU JO SBIINOS 33IYL

*L1owel peanqrilstq osaedg jo osed Terdads e ST (WvY) L3owsm ad3ndwodo LIeUTPIQ *aoustaadxe uo
poseq uor3orpead 103 pesn oq ueo 1'Y3l pTiom 8yl JO Topow OTweudp B 93103s ued Liowsw 8yl ‘sI0jeisy] ‘suisijed
TENPTATPUT S8 T[[oM se saduonbas uiejjed SBuoy Liasa Zuriojls jo a7qeded ST 1T 9sNEO3q $9INJVSITYDIE IBU-TEANSU JO
ATTwe3 pejeTel 9yl WOl SISIJTP 3] °S9In31O93TYdIe ISTUOTIOSUUOD Jo L[Twe3 @Yyl jo iaquew e ST KIS ‘oouariadxe
y3noaya 3aed ur 3sesT e ITTNQ PTiom 9yl JO [opow TBUILIUT Uv SPTOY Pue sndoJ oYyl 0] pa3osuuod ST jeyl suiaijed
931eT 103 Kiowsw wis3l-JuoT ® (4 pue {pTiom @Yyl s$ID9JJe pue SNOOJ Yl WOAJ UIATIP ST jeyl snjeiedde 1ojow e (¢
{SND0J 9yl O3UT WOY3 SPos] pue PTiom 9yl WOIJ PoATeda1 sTeuldrs woiJ seinilea3j s3idoeaixa eyl snieiedde Liosuss
e (7 ‘eooustiedxe swelsks ay3z jo juswow e Jurjusseadsa seanjed] jo uasijed o3aeT e sproy eyl ,sndoj, e (I
:sjusuodwod UTEBW INOJ SeBY TOpow anQ °AJowsw Y3 UTYITM SSSIPPe PUB JUSIUOD Yloq Se daIas ued 3utais 3Tq yoey
*3uoT s3Tq jOo spuesnoyl 9q Aew 3ey3z s3urils 31Iq se peje[nuioj suialjed a3ae[ Lisa ssevoad o3 pauldrsep i193ndwod
uzelled ® ST QS °*30TAEBYSq IBTTWES Jo oTqedeo ssuryoew PTEINq o3 dITsep 8yl Aq pue s} Iom UTeiq ueuny oYl
moy puejsiepun o3 s3I10J38 £q pejeariow 2i1n3oe3rydie Ta[[eied ATsArssew ' ST Llowsw painqrilstp osiedg

-juemuiaaol pue ‘Li3snpur ¢saT3lTsisaTun ur qiom Surleiadood YITm ‘88T UT SISTIUSTOS 9ATF 03 umoad sey
PUE 9861 UT 3ISTIUSTOS ouo Yitm ueldeq 3oefoad syl -yoaesssa syi jo 31aed jueirzodur ue st elep Liosuas Jurpoous
103 ‘swe3sds Teansu TETOTIT3ie Burpnyour ‘spoyisw jo uorle8rissau] -sOTI0qOI pue UOTSTA ‘yosads ur swarqoad
2ATOS 03 Llowsw @Yyl JO oSM 8Y3l UT pue J[os1T Llowsw oYl Jo SOTPNIS UT peisdjusd aie 3oafoad syl jo saarioalqo
sjeTpeWWT 8Yy] °swe3sds snowouoine jJO OFISTISIOeIeyd suieljed Iojow pue 10SUSS JO TEASTIId1 pue o3ei0ls
ay3 3zoddns TTTA jeyl @ian3oa3ryole 3urindwoo TayTeied LTaarssew e jo suorjeorTdde pue Liosayl ay3 Juriedrisaaut
st 2309foad (RQS) £aowsy peanqraistg osaedg oyj *suewny 3I0J SNOTpPe3 I0 STTISOY ¢8jowex 003 s)sel pue
seoeTd ur uoTiouny o3 Juruies| Jo aTqeded oie eyl sweisLs pue sauryoew ST sa3ua[Teyo puead s YSYN JO SuQ

Iousl] poInqrilsT(q osaedS SOVIY

164




'S1HVd AHOW3 H3LNdINOD AHVANVLS S3ZITlln
ATIAV3H ANV ALISH3IAINN AHO4ANVLS A9 11INEG SVM 3dAL10104Hd JHL
"SYHOM NIVHE NVINNH 3HL MOH ANVLSH3IANN Ol S1HO0443 A8
d31VAILON 3HNLOALIHOHY T13T11VHVd AT3AISSVYIN V SI HOIHM
AHOW3N d31ngld1sSiad 3SHVdS 3H1 40 3dA10104d

165



y969-%69 (GT%) ‘O¥V ‘wn Lausg :IOVIINOD TVOINHOHL

-s10ss900ad wisj-iesu peioefoad 1o /pue jusiind Lq papraocad jou 2ie el suotrieorTdde 3y8tT3 ooeds 103 sweisds
peseq-o3paTmouy swri-Tea1 jusweTdur o3 pearnbez £31TTqedeo Jurssedcoad oyl opTacad TTFM SWAS 9YL °SSTNnpaYyss
uorsstu oyqeot7dde @0104 2TY @Yl se [[om Se 2[Npayds DO UOTIEIS soedg ay3z Yyitm a7qriedwod ST SHAS @yl

* (W8Y sexe] ‘ZTOA pieyoTy) saolelsueal Bpy-oi-d4SIT PUe ¢szsTtdwod epy BuWII
-Teo1 ToTTeaed (q) ¢(STOur[Tl 3o 4£arsasatun ‘yepm uag) seanjoe3tyoie ToTTeled 10j sweisds Surjeaado swr3-Teda
pue aeTnpayos peo] Otweudp y (e) :9pPNTOUT SKAS °Y3 O3 PSIB[1 S3I0F3FS YO1E9S51 otwapeoe aTqeorTddy

squowafeuew Kiowew sa3£q9 (T 10F Souemiojiad
we3sfs peuteisns sdrw Q0T Jo wnwrutw ¢sdtw Q% 3O 398ae3 ® yitm sourwiojaad zossevoadtun pauteisns sdTm gz ¢saeq
-$S01D0 pue s309uUu0DIS3UT TedF3ido (s3Tnej pa3091s8p PATOSD1 03 Iom]dU pue siosseooad 8yl jo uorjzeandtjuooaa
pejewoine YITM LI9A0D91 PpuUEB UOTIEDTITIUSPT ‘UOTIOLIL8p 3ITnNEJ UT-3ITING ¢siosseooad otaswnu 3ITq-ZE¢ Ppue
siosseoo0ad orToquis 3ITq-Q% JO 2BUTISTSUOD 2INIOSITYDAE TeTTeaed :e9pnTouT sOT3ISTialoeieyo WA1ISAS SKHAS

*JUSWUOITAUS® UOTI3IETIPEI B 031 paioalqns sT SHAS @Yyl usym siasdn juaas
aTS8urs ou e1e o219yl 3JeY] 9INsus TTTA ssodoad L3oTouyoal °0TASP Y] °S3BUISITE BY] SE A3oTouyoel HISHA SOWD
n ¢z°1 Yyata ‘peiedael st ABoTouyoel DISHA SOWD PAeY-pex M ¢'Q SHAS @Yl 104 ‘wailsds lossevoadrjlnu a8yl 103 pasn
1eTnpoyos peol oTweulp 9yl se J[em se SHAS Y3 UT pasn sa[npow JISHA Y43 JO quswdofaasp oyl Juraosuods ST VIYVA
*sowy/YSVYN ©3 (Z¢-HY) 1ossedoad oTasumu ay3 Jo £ISATTep pue jqusudoTeasp 9yl 103 a@Tqisuodsai st 9Qqyy - saossedoad
OTIToquis pue oTiswnu SY3j I0J $9OBJISIUT pue uUOT3Iei3ajut we3sfs oya pue ‘weisds Furjeisdo ToTTered ayi ‘weisds

gursseooad oTToquds HISHA ToTTered oyl jo juswdoraasp oYyl 103 aTqrsuodsaa sT sewy/YSYN ‘VdJdIvVd Pue *(oavy)
iejue) juswdoyoasq ATV owoy/9d10g ATV ‘SouV/VSVN SutaToaur juswdorsasp 3jurol e st 2308foad SHAS @Yl

*66-%0 L1aes Buranp
wo3sks patjrrenb-ooeds eyl Jo LI19ATTep pue ‘uoT3edTITTenb ‘juswdorsaep :310338 TII 9S¥YJ SY3 103 $10398A3U0D J1
eseyqd @Yyl JO SUO JO UOTIOS[3S YITM papieme oq TTTA s31033e II dSeYd Suriodwoo oMl °886T1 ISqWSAON Juranp 33ep
j1e3s ] oseyq peilewrise ue Yitm 8867 ‘ST ATnr uo jusweinooiad aaT3Tiedwod 103 pesed[aa sem ‘pieoqsseiq SHAS =43
jo 3uswdoTessp pue ulrsep paTrelsp ‘II oseyd 103 (dI¥) Tesodoag ao3 3senbax ay] 8861 Le 2uranp peoaerdwod
sem (SHAS) woasdg 1ossevoadTaIni JISHA ouloqeoedgs @y3 103 310339 Lpnis UOTITUTIP u3gsep I °oseyq °=YlL

(SHAS) Wo35AS J10559001dT3[NN OISHA Puxoqooeds

166




v,

SN

(SINAS) NILSAS

1

SOHINYNGOHIY

1LV 31 1ddY

5
LINALOd

10vdS 1V

LAY
AHOWIN T1LAE DL HOY SWEU s

JONYWHOIY 3 WILRAS
PIYHAAL S4 001 40 WOTNININ

LLADMYL Sal O IDNYINKO4Y 34
HOSSAB0HAINGT GANIYLSNS SHIW G2
HALNI Y0

NOTLY IO INGD 3Y
GALYWOLNY FONYHITIOL LNV

SHOSSAI0HA Did JNNN L1828
SHOSS T00M4 DI0EWAS Lig Oy

L33 0IHOHY 13110 HYd «

SOLLSIH 3 L0V HIHD § 11SAS

T

S1 35411 LNIAT FTONIS ON
PN 151N dY NOHLY IOYY SUvY

1

GE 4
LR

§54004Hd

HATONHD3L DISHA

HOSS3D0HdILININ JISHA INHO830VvdS

167



*€818-98¢ (10€) ‘0dSO ‘ISTTTW °"H IduieM :LOVINOD TVOINHOIL

*6861 I°3ienb puooes 103 peizoefoiad st uorssaidwod 83ewt o23Bi3SUOWSP O3 Surasal walsdg

*su 9*9 ALieae uorieaado ue SurlzedTpur ‘zHW 0GT ST 93BI NOOTO BYL °SPPE NI'TV 193s5T891-03-1935T301
pejeadsa £q pejusweiour sindino ssoi1ppy Aiowsy moys swioyoses Jurjeasado syl °2i1n3Fy eyl ut peoumei3erp aie 9s9y3l
¢{jueweiOUT Io3unoy Weidold oY3l pue 3I0eIIqNS/PPE [TV 1935T891-03-1935T381 oyl oie syjed Lefsp oseo-isiom dryd
oT8uTs 9YL °M Z°% 3® SJOW 00T So3Indexe TeaeT proyseayl ay3i Burdiea AT3Y3TTs £q pauTelqo UoTsiaa aamod asmoT
V ‘M Z°'6 3o uoraedrssip aemod e je eouewioyied (SJOW) puooes ied suorieisdo UOTTTTW QG PpoiIeijsuowsp sey
gurysey peads y3TH - T[emiooy £q peleoTiqej °I9M OIS 1ITq-g pue I2[T0A3uod uorssaidwod elep 24l yiog

‘uy3tao3Te uotrssaadwoo e3zep e Jurwrozaad
we3sfs Zursseooad Teudts ® sT dTyo aya io3j uoriedor(dde TeIITUT 9Y]J *si1ossavoad Teulrs pue (HSIY¥Y) sieindwoo
195 UOT]ONIJSUT peonpel se yons ‘suorjeorTdde asyjlo 103 y3nous STqIXSTF 3Inq “3ooTq 3BurpTrnq 183Indwod YOGLIT
-QIS-TIH ® se peudtsep A[TeoTjToeds ¢jusweTe Bursseooad aTqepedsed B ST 2aIn1093TYDIe BOITS 3ITq-8 ¥YL

*swy3ztao3Te Burssseooad afewr 8jea eiep Y3ty
gutwiozyaad jo a7qedeo 38s dryo Iossevoad syen oOTIs 31Tq-g ue doTsasp 03 ST uaxel yoeoadde TedTuydsl ayf

*fouetoriye Y3ty 3B TOouUBYD
uoTIEOTUNUMOD (SSYAL) We3sAg 93TTTo3es LeT9y eieq pue JurxoOei] oTqeJTeBA® 9yl 8zT[TINn O3 I19pio UT A1essadau 3q
TTTm Sutsseooad Teuldts paeoquQ ‘4£37oeded T2UUEBYD UOTIEDTUNWWOOSTD] dY] POSOXd eyl §9381 POSEIIDUT UMOYS 3AEY
swa3sdg SutalesqQ yiieqg oyl jo iioddns ur sjusunijisur Jurdewr 23e3ls PITOs uo saIpnis LITTTqTsesy “‘sjuswaarnbaa
Yy3IpTmpueq wWe3lsAS pue Sa9jel elep poOsSeaIdutr i93esi13 LTjuenbesuoo pue ¢‘s8eisnod Tealoads i93es1d ‘uorinyosal
Tetaeds asut3y oonpoad TTTa Kiosues Tei10adsSTIITNW UT SIUSWSOUBAPY  °*S3IUSWNIFISUT JUTMSTA Ylaes wWOIJ uinial
UOT3EBWIOJUT UT S9Se31duT pajoafoad woay szTnsex sjuswniisur 3ursssvoad Jeudls paeoquo ut sjuswaxtnbaa Lay

*£3oTouyoal ITnoatTo pejeildsjur syen doTaasp o3
ssodand sTY3 103 uesoyd SEY puUE SIUSWNIISUT DFITIUSTIOS UOTieisusld saniny 103 Jursseooad Teuldrs ajea elep Y3ry
paieoquo jo 3ie @Yl JO @3e3S 9yl SoueApe 03 pesu syj pezrudoodsa sey (9JSH) A93us) IYITTJ 90eds paeppon IYL

I0Ss09001g o[qeumeidodlg o[qeldepy opruesdy WNi[ren

168




.ZHU&SL&EH.HNmNmHH3mEHHA<mmzH :F:HO
4OVWI SI¥IH 40 NOISSAUAWOD SSATSSOT Wi04ddd

+480a TVIOL (V¥ W 001) Q@IVH avd

‘7z ASVH4 DISHA XE€ ATHIVWIXOYddV
FONYWE04¥dd 135S NOIIOMYLSNI 06/LT QELOErVAd

* ANODISONVN 9°9
HIVd AV1Ed ASVO 1SY0oM d4IHO HTIONIS d _-.!!

x K
P S
-~
+
x
]
}
)

X

|
ey

%0010 ZHW 06l 18 ‘0 JeysiBay Bupuewaidul sppy MV

swiojarep 8dooso1980 inding ssaippy Alowei Wb =0
- i
. (o |
L I L D LT SN Y T T A ST VST TR LTS T AR P AL LIS TN o o — -
%9010 A : A2010 WO
ey I L LI L LLLOET L UL DR DAL UL R AL L —
¢ ue #0010 _ E
- O et Sy e N e W ™ |
[}
J
p ug | — d 7 * n

sua
joenqng/ppy 491siBey o} Jaisibaey

SO
S11NS3H FONVINHO4HId HOSS3IOO0Hd 3IDI1S 1ig-8

169




1982-76€ (818) ‘1df ‘usssnusey 319q0Y :LOVINOD TVOINHOAL

-pouueTd osTe @1e LBoTouyosl HISHA poods aey3ty ur suorlejuswoTdwr aIn3ing ‘wa3lsfs syj 9jleijsuowsp
pue ostoaox® o031 suorjedorTdde eydwes jo juswdoTsasp 9yl pue ¢sTO03 °IEBMlJOS puEe wa3sds Burjeisado ayj 3o
Jjusweurjex ‘seorasp ISTA JO uorieTdwod syj saToaur suerd @aning ‘-uorlaTdwod 1geu ST uotjejusweTdwur @oEBJISIUT
Teorydead ¢suoridraosep ydead moTJ eijep Tenixel o3 Teuoljeasdo st zoTtdwoo ydeald oy] -oiempaey pieoqpeaiq
uo s3se3 SuroSiepun ST ‘UOTIETNWLS UL polsel useq sey Yorym ‘weisds Burieiado moJ eiep YL °s3Is33 SInpou
-T37nu 103 uoTlieiedsad ur uorjonpoid ur °ie senpow JEUOTITPPE TEISADS *SSOTFASP JSIA WOISND JO SUOTIE[NUWS
23210STP Y3ITA Po3lse3 pue poledTiqey Uesq sey oTnpouw sug *soTi03BIOqET] TEUOTIEN ®BTpPuEg wWoay LBoTouyodsl
piey uoT3IBTpPeEl QQ0ECYS UO paseq uldrsep paeoqpesiq B Jo uoriaTdwod SYyi o3 pedueape SEY wex3oad XYW @Yl

-sydead moT3 eaep jo Burisel pue uotleiedsad syl
103 aerTdwoo ydead earioeasjurl ue Y3TA uotidounfuoo ur o8enlue] TaAST-Y3TY TEBUOFIUSAUOD € 3ursn peoaedead oae
swei8oad moT3 ®ieq -uSTseop 3snqoi e uf JuriTnsaa ‘suorjeaado weisds Tejuswepuny Luew 103 WSTUBYOLW 3ur£ITun
e sopraoad usjo3 MOTJ ®BIEp oYL °-UOTINOSX® JO [IPOW UOTIOesSuelil B pue UosTiedwod usqol UO pIseq ddUeIa[O]
jIne3 pejuswerdur oiemjjos sepraoiad Tepow oyl ‘UoTlITppe Ul -osed Yitma pedoyessp oq ueo sweifoiad swr3-Tesl
¢jusianouocd Yotiym zepun wldtpeied Tnyiemod e sepracid ‘epodo psjeTnsdeous uexol jo osn enbrun 2yl pue ‘sydeadqns
jueljueea ‘sanioniis ydeald TeoTyoieidTy e ‘seTni JuTiT 93eioqele YiTa ‘Tepow usol polfel sTYy] “°TSpow moOTJ
elep ‘utread esieoo ‘TaTTeaed e se J[am se JuryselT3I[nW [eUOIIULAUOD siioddns weilsds Zurjeaado XVH oYL

*ssauaaTsuodsaa swrj-Teoa opTtaocad ATjusroriise
ueo we3sds oYyl ‘uorieUTpiocoo Jo L3FTedoT orqeumeildoid pue TOI13uOD 3JO UOTINQTIISTP TEOTYdIeiaTy & YInoayy
‘peppe @ae soTnpow se smoid L3roedeo uvorjeoTUNWWo) ‘o3ueyoxe elep Pprdea saTpuey IOMIdU PIYOITMS ITNDITD
peods-y3Ty & STTYM ‘SOTITATIOER a[NpPoW JO UOTIBUTPIOOD BSTQEITS1 ‘1Sej MOT[e sOssnq 3seopeolq TeqoTH °°In3oniiys
UOT3E0TUNWWOD TETIDS ‘snouocayoudse ‘Tenp ® ®BTA (°aempiey Teasydraad o3 pue) Isyjoue aUO 03] PI3OV3UUOIIIJUT
sae seTnpoRy ‘osodand sTY3l I0J poulTsep uUSSq SABY SOOTASP ISTA WOIsnd oaay] -iamod moT e LITTTqeT[aa
pue souemzojiad Y31y 103 pezrwrizdo sT £30Touyosl UOTIOAUUOOIBIUT JO UOTIDD[SS Y] ‘pamoITe ST saJnpouw jo
zequnu Luy -sod£3 siow 10 sUO Jo saTnpow 210w 10 duo jo pastiadwod weisds Jursseocoid TerTeired ' ST XVH

*3utandwoo
33eaoededs jo sonssT juejliodwr 8yl ssaippe o3 UITSOp PIvuUETEq B UT S2INJESJ SATIBAOUUT JO I9qUnuU B SSUTQWOD
‘YYVH peqqnp usaq sey YoTym ‘weisds BuriTnsex sy] -uoriedrjrTenb 31y2T13 103 ©Tqe3Tns wio ® UT 9InlidailTyd1e
STY3l @3eajsuowsp pue jusweTdwr o3 pue ‘sjuswearnbea esayi Surisesw jo afqeded sanjzvejTyoie Jurindwod ssodand
Teasusl & doTeasp o3 oie weadoad XYW oYyl Jo soar3zoalqo eyl -spesu jo wniizoads peoiq e 3198w 03 Y3nous STTIEBSIAA
eq pInoys pue ‘LITTTqeT[®a pue AOUSTOTIFS YITY YITm oTqeTTeae oq isnu aduewziojyaad sty °4Lepol @sn ur swelsds
Jo saTarTTqededo ayi puokesq TTem eduewiojiad Burindwoo ssodaind Teasusd sarnbaa TTTA SUOTSSTW YSYN @aning

SUOT3EeOTTdAdY aoedg 407 193ndwo) 8sodangd Teldsusy) ooUueWAOIIS] Y3TH
XVH

170




90URI9|0} }|NE} < S82IN0SA JO SSO] 0} uoneldepe [Njadely «

Kauaioye ybiy < puey je )ysel ayl ol pajidde seonosal |Iy ¢

SUOJJBIIUNWLLIOD «

Aowaus «

lomod Buissasoud .
:Ajjeonueuip paubisse saoinosay -

aouelasjo) }nej -
uonedoje Arowaw «
Bujouejeq peoj «
uonEBIUNWIIOD «
A2uaiInduod -
Ajseinpowl 91eMmYos «
wbipesed
uBisep Bulhjjun e sopinosd moyjereq ¢

SalLC;
T14dON MO14d vivad XV

in



6695-%S€ (818) ‘Idr ‘UoSTTM WETTTTM :LOVINOD TVOINHOIL

+ £SoTouyoe3 SOWD osn Kew pue 183swoiloads pueq molieu ' 103 °q TTTA u8tsep STYL
-paTpnas oq TITA l1o0je[aiiodoine (Tsuueyd/Mum 0T>) (dTA) I9mod moOT L1ea 103 uByseop ® ‘OSTY °SUOTIBITWIT Ppue
sousmzojiad s3T 92Ta9310BIBYD puUB 103B[2110003NE STYJ 3593 AT933Tdwod o3 peuueTd ST 1T ‘68XKJ UI ‘Touueyd/Muw 0ZT
peatnbex pue zHW 001< Ppeeds ooT> ® sey ai1ole[aiiodoine STIY] -103eTe110003NE TauUUBYD-zG ad4Ljojoad e
o3jut peijeaodioout pue padoTaasp sem dryd ISTA Leaie 9383 1038[2110003NE ITQ-OM] TOUUBYD-9T © ¢g8Xd ul

- 19719wo1309ds uOT3ETSIIOD0INE TEITSTP [Tews pue Iemod mo] £isa e Jo juswdoaasp
£3oTouyoes ay3z ueTd o3 a7qrssod mou sT 3T ‘ISTA pue sieindwod iadns ur sjuswdoTLAep 3ISBIBT BYI YITA ¢ 19A2MOf
<zomod eTqeiapIsuoo sawnsuod pue s3jied Jo Iequnu 931e] B SOATOAUT YOTYM SITNOITO pajeadslut Tea13Tp oTE"S
—unipew Y3Tm Pe1onijsuoo usaq aaey Loyl eyl sT suorjeorydde eoeds 103 siojeTaiiodoine Lio3eioqe] juasaad jo
a8ejueApesIp 9Yy] °siejswoiloads 193sWOTPed 103 poyjew ussoad e ST pue siesd Luew 103 SSTI03EBAISS]O Lwouoilse
oTpea Auew uf pesn usaq Sey 103eT[91i10003ne TeITITP oY °UTEWOP BWF3 SYl UF $3I0M 103EBT3110003INME 3yl ‘dA0qE
peqraosep senbtuyoel urewop Lousnbaiy om3 8yj 03 3sBIJUOD UT “LITTTQET[31 18se] ¥yl pue ¢£3TTTqe3s @anjeaadwsl
2Teya uo suofisenb oae o919yl ‘ISASMOH  °S9TI03BAIS8SqO AWOUOI}SE OFpPEI MO B UT SSN OJUT SWOD £13uso0a
sey SOV oyl ‘4Aeaze Teorido ue uo pe3loelep pue [e3ISAID OTIIO9T9029Fd © UT SSABM DTISNODE WOIF PIIVEBIIITP ST
weaq iasel] e YoTym ut yoeoadde Burssevoad Teorido ue ST SOV @Yl ‘°TqeiTsepun £L13A sjusumajsur eoedg 103 @sn
atey3 oeuw 1amod pue ‘3y3Tem ‘@zTs 1Tyl ‘sTauusyo QT ueyl 1938218 YITA Si93swoijzdeds 103 ‘Ivadmoy ¢£31orTduts
iTeya Jo osneoeq posn AJuowmwod 3sow 8yl I sNueq IITFF BY]  -sioleraiiodoine Te3IT3ITP (g) pue ‘(SOV)
s1ejawoajoads orado-oasnooe (g) “sueq 193TTF (1) :siejswoiazoads 103 pesn aae ssyoeoadde Teisusad oaay]

*suotjealesqo Teorsfydoiise 103 (Yq]) 10309739y °7qedordeq ®3ae] ey3y pue ‘sdoossya] aaioTdxy
wuqng eyl ¢sislswWOTpel SAem-umAns pue -wm 3nodg LT3 o3 sTesodoad aae 8asyi pue QVY Syl uo weadoad Lwouoajse
9UIOqiT® UB OSTE ST °19Yy] *SO§ oYyl Ioj wo3lsfs pauueld e pue ‘GYyn UO IIPUNOS qWIT SABMOIDTH 8yl ‘(STHY)
1spunog QW SABMOIOTH UOCOTTEd 9Yl SopNTOUT SI935WOFPel SUT] Tei3ldeds saem-umqns pue -um 3UTSN SUOTIBAISSQO
orasydsowie yjaey aoj weadoad 9y ‘suorreaissqo Teorsdydoalse pue LiejsueTd o3y pue aasydsowie s,yiieqg
ay3 jo Sursues a3jowea 103 senbruyosl audpoisisy Jurdrdde 103 weiadoad juswdoTaasp SNOFITqWE UE Spuny ISVO

-swe3sAs 1939WOTpPEI WWQNS pue um 3jeidosoeds uT pasn 8q Ued pue sjuswelirnbaz asmod moT ‘92TS TTeWS B SABY TTTA
yotym ‘£8oTouyoel ISTA Sursn ‘iejswoizoads Telt8tp adL3ozoad e doTaasp o3 st weadoad STyl jo aatT309[qo 8yg

Iojouwoajoodg Io3ereadooolny [EILSLq

172




dIHJ AVHYY m=<o

¢ m ”m“ ¥0LDT13Y T18VA01dIq 3OUYT -
[ m " ¥IWOTXI YALIWITIWENS -
| m _W ‘ (STW3) S0 -
,‘ m y 14¥¥239vdS

(STW) — NOOTIvd
(TPT-2) OV - 14VYJdIY

‘SWYY908d 3¥N1N4
404 A90TONHIIL INITEVN3

_"
‘
g RaR
g G
_m

ndiond
"E‘m

om<0m::u~=uom=z_~_n_..~l.“_N_m._._<<<m

IS_\soz<m._<zo_mN:<<omN|oH,Em Io_IVm.Zoo
TINNVHO d3d Mw 0T -~ ¥IMOd MO1

dIHO 401V13Y0I0INY AVHYY ILVI ISTA ISN *HOVOY¥ddV T¥IINHI3L

ALITIEYITIY HOIH GAY LHOIIM/IZIS TIVWS “4IMOd MOT HLIM
1HOIT430¥d'S 404 YILIWOYLIId S TINNVHIILTINW ANYEIAIM dOTIAIA V09 TVIINHIIL

d313N0HLO3dS HOLlV13IHHOO0L1lNV

LSO

173



6160-¥S€ (818) ‘T1dr ‘4ausg o)IR
00€S-%6¢ (818) “T1drf ‘SuoM peiuo) :SIOVINOD TVOINHOIL

-3durnuriuco ST aossevcoad Yys paeoquo
sy3 3aoddns o3 ser8oyTouyoel jo juswdo[eaep pue UOTIEBOTITIUSPT OYJ °STsATeue JJo-9pelil E UO pdseq UISOYd 3q
ITIA seanioe3Tyoie osay3 Jo auo ‘ATejewriyn °pedoTeaep oq TTTA S2IN3D93TYOIE 23BPTPUEBD TBI2ASS ‘sjusweiarnbez
ay3l Jo sIseq 8yl UuQ ‘pejenTeae SBuleq AT3jusiind o1e ossedoad Yy§ Ppaeoquo oyl 103 sjuswaarnbey

*Injosn L[9]1eTpPSWWT SI0W UOTIBWIOJUT
pPo33TWSUBI]} Y3 OYew pue o3el BIEP YYS 9l 2onpai TTTM lossedoid piroquo 9yl sasEO Yjoq ul -ss3ewr pajeisusd
pieoquo 8Yy3 JO MUTTumop 3091Tp oTqeus pTnom Jursseooad ¥yys pieoquo ‘swrl-Tesl Iesu ur ejep 93ewr airnbaz oym
siesn @soyl 10j “YUTTUMOp $SYAIL oYyl uodn pesodut sweJqoad swnToa pue @3el elep oYy3 23e3T3TW 03 UOTssaidwod elep
Jo esn ay3l eTqeus TTTA Iossedoad piesoquo ay3 ‘elep ¥ys mel ay3l jo Bursssdoad swri-Tes1 03 UOTITPPe U]

‘MM 0Z JO Te3031 B SewWnNsuod pue syoex
300J-/ om3 seTdnooo 3T °oUTS ejep YyS Jo Jursseooad pieoquo swri-Tesa1 103 paarnbea L3orouyosl ayi Jurpracad
jo 3jaoys sTTe3 ‘Injsseoons A[aariue y3noyife ‘4sqv oYyl ‘'owri-Teax ut Lisfewr g-YIS pue LVSVAS 3urpraoad 3o
aTqedeo aosseooad JOTdD 9 © ST 4SAV °9861 UT (dSQV) 10ssa@doad YVS Te3IT3TQ PeoueaApy T4 °Y3 JO UOTIBIISUOWSP
Injsseoons oayi sem weTqoad oyl SBurioeize ur dels 3IsaTy V +poads y3ty £asa 3e 3Jurjeasdo jo eTqeded aq
1snw losseooad oy3 swri-Tea1 ur Lisdewl o3juT elep YYS MBI @Yyl ssedoad o3 i8pio ul ‘elep Yy§ MeI JO saumfoa
snowious 309TTOO TTTIA JUSWNIISUT YVS oyl -waTqoad Teoruyoel SurusTeyo Lisa e sT Burssevcoad Yyys paieoqup

*pPoYsTTqe3se pue POTITIETD
gureq AT3U91IND °ie YYS SOF °Y3 10j sjuewsitnbei Teuorieisdo pue sousros syl -3usmdoTsssp i9pun aie Jurssadoad
B3EP YVS piroquo jo Teod oyl ysrTdwoooe o3 Liesseosu senbruyoel pue L3oTouyosl SYJ “UOTSSTH YVS SOF ¥Y3 3O
spesu oyl 3eow TTTA 1eYy3l iossodoad Yy§ pieoquo ue doTsasp pue uldtsep o3 sT weidoad sTyl jo aar3ivalqo ayg

705580013 4VS JUSTIA

174




3aNLIONOT

AV1dSId 3HL NI
Q31vHOdHOONI 38 AVIN MOvHl
HO NOILVIOO01 NOLLVLS

NOILVLS NOILVYIIddV H3sN g

H3AI303Y

3aN1iv

- il e
7

39VWI HYS 3002039 NNITNMOQ
= ey e e, e e — — Hvs

001011010
\ $03

NOILYH3IdO HOSS3004dd
HVS d4vod-NO SO3 40 Ld3IONOD

LS O

175




wy[7-v6€ (818) ‘T1df ‘uswussty °*[ PTaEQ
22.2-%6¢ (818) ‘1df ‘uocwoyog ¥ Laasr :LOVINOO TVOINHOIL

-gursseooad STY3 103 @1n3oe3Tyoie Truorieindwod ssodind Teroeds e 3o udrsep Ten3idaducd TETITUT UE doTeasp 03 pue
¢3urssoooad UOT3ONpal BIEP PIEOqUO I10J SWYITio3Te @31epTpued Jo 38s e doTassp 03 pasn uveq AeY suotieaado asayj
* £3TUnuWoOD 9oUSTOS JUTSuUSS 9jowel oYl woay ndur SuTZITTIn paieTdwod useq sey suorleaado UOTIOBIIXS UOTIBWIOIUT
paeoquo TnjSuTuesw ATTEOTITIUSTOS JO 3@sqns ® JO UOTITUTISQ °STSLTeus 9dULTds 103 pearnbex uoTrjewIOFUT
oy3 jo yonm Sutazesead oTTym ‘odL1 e3ep sTy3l jo uorsseadwod T:Q¢ 10J Teriusiod oYy3 S3EOTPUT SSTPNIS 3S3Y3
¢pejoTdwoo usaq sAey Blep is3ldwoijoads Burlewr jo uorssaidwod £SOl OTIBI-Y3TY O3 perTdde spoyzsw uoriezriuenb
10309A UO SOTPN3IS TETITU] ‘welsks 1osseadwod uorjeijzsuowep adLjozoad 3y3i[3y e jo UOTIEdTaiqey o3 ped] TITA
jiom STyl Jo s3[nsaa fuoriepiTea Liojeioqe] 103 3@s dryo adL3ojoad sonpoad o3 pesm oq TTTA u3tsep STyl ‘iead
gutwoo ey3z Surang ‘peijoTdwoo useq sey ¢oas/S3ITqH Q% Inoqe Jo sejel Jeuueyo-aT3UTs Je JUTUOTIDUNY JO aTqedeo
¢10ss91dwod elep sseTesTou B Jo uoriejusweTdur ISTA SOWD W7 ¢* T ' 103F udrsep Tenideduod y ‘welsds uorjeijsuowsp
paeogpeaiq 3Yy3TTJ ' 031 LB0Touyoe] 9yl JO UOTSUSIXS 103J pue UOTIEPIT[EA UITSap 10J pasn aq TTTA pieoqpesiq STYL
‘un8eq sey pieoqpesiq uorjeijsuowsp Liojeioqe] ® JO UOTIeOTiqe] pue poileTdwod ueeq sey ‘@iempaey a7qeT3ITTenb
soeds SurziTran ‘Surssevoad Leiie sueTd Teo03 swrl-Teal 103F ulrsep ® “3qiom sTYl jo aeak 3sar3 oyl 3urang

*)SAD pPue JISHA S® Uons iom paiosuods-goq pue *(193uea) 3y317g °oedg paeppoy) ALBoTouyosl 1ossadoad syen
se yons sysej jusmdoTaasp A3oTouyoel 18Yy3zo YITM 3IDBIUCD 2SOTD SUTEBIUTEW }SB] STY] UTYITA INO PITIIed iom ay]
*suoTssTw uorjezoTdxe Liejzsueld pue yiaes-iesu yjoq i1oj Lijswoalodoeds Burlewr suioqededs Jo AITTTIN OTITIUSTOS
ay3 SurzTwixXew jo Teo8 Treisao oyl 3ioddns sear3oslqo syl -saejeweaed TeoTsdydorq pue Tedrsdydosd Tnj3uruesm
ATTeoTITIUSTOS JO UOTIDOEBI]IXS UOTIBWIOJUT pieoquo 308aTp 103 L3oTouyoel Teuorieindwod Jo uUoTlelijsuowsp pue jusu
-doTea®q (g) pue fsjusw -nijsul sselo iajswoijoads Jurlewr 23e1-y3ry 103 @TqEIrns L30Touyoel uorssaidwod ejep
£ssoT pue ssoTssOT Yioq JO uoTljeijsuowsp pue juswdoreaeq (Z) ¢s°3ei juswnilsurl swrl-Jesa le ‘Lijswolpea pue
jes3jo/ured se yons ‘suorieiado uoT31o81100 elep Leiie sueTd Teoo3 Butmrozaad jo arqeded saanioslTyoae Jurssedoad
jo uotijeijsuowsp pue jusmdoTlasaq () :pToFoeayl aae ysel jusawdoTaadp LBoTouyoal sTyl jo saarioalqo ayg

*BlEp 89Uyl JO 3JUIIUOD
uoTjewiojur Teiloads oyl aaiasaad pue Jo 9sn oxew yjoq isnu s8rdejeals uorionpeaa eilep pue Zurssedoad paeoquo pue
¢seinjee] soueloeTFea [eiloads moildeu LTeATleTS1 2a19sqo 01 LIT[Fqe oYyl **°°F ‘jusunaisurl 8yl jo saTITTTqeded
uoranyosea Teiloads 8yl UT S8TT elep a93swoajzoeds Jurdewr Jo AITTFIN 9OULTOS aYJ ‘wiojile]d jJuswniisur Iyl
pieoquo suorieiado UOT3IOBIIXD UOTIEWIOFUT pue uorssaidwoo ejep 103y padoysaep eq 01 pesu swyitiodTe Jurssadoad
Toaou pue oaiempiey Teuorieindwod pseds-y3ty Lisa SJurzrIran seyoeoidde meu ‘seriroeded Tauueyo LijswaTel
aTqeTTeA® £q posodwT S3UTEI}SUOD BYJ USATH °*D9S/SITQH 00G JO SS90Xa ur so3ea ead e eiep Buronpoid swaisds
3ur8ewt TeajoadstaiTnu suloqedceds Jurpracid jo eTqeded mou st L3oTouydel juswniisul asjlswoiloads Jureuw]

176




JOSSHOOUd
< NOLLOVILXH
D VTN NOLLVINHOANI

TANNVHO *
JLVI-MOT +

JOSSTAJNOD
THNNVHO (@
ASSOT

OLLVY-HOIH
L

v v

TANNVHO ONLLLVINIOL AOSSTIINOD 40SSEO0Ud INHNNYLSNI
SLVaHOH av [  viva AVIY |l MEIENOULOAIS
001 SSHTISION HNVId TvOOd ONIDOVINI

1d430NOD

HOSS300Hd LHOITd HIL3IWO0HLO3IdS ONIOVII

177



16%1-%98 (v08) ‘D¥yeT ‘sofeq °[ Tned :IOVINOD TVDINHOAL

sydea8 od43 uorstoep pue ‘sisiswered snq pue lossadoad waisds ‘Burreqel
10sse001d uo sNo03 TTTA WRVLV Jo 3uemdoTessp @aning °RWVIV °uTje1 lo/pue LFTisa 03 pasn 3q TTFA siTnsaz
oouemiojaad sxempaey oyJ, °SUOTIENJEA® 91empiey 103 pazTwrido pue paziTeue oq TITTM suyltio3Te @3epTpue) °spunoq
eouemiojaad o3 Surpioooe sadfl wyitTio3Te Jo UOTIEBOTFTSSETD 8yl 210Tdx® 03 pasn 8q TTTA RWVLV 3inang 3y3 uf

‘mo31sfs owes oY1l
uT eoueisTol 3I[NEJ °[qeloSTes-18sn pue juswedueyua Indy3noayi jo sTeod uorjeorydde JurxTW jO poyldwW ® aptaocad
pTnoys adeouoo syl ATelewrayn ‘suyirio3Te uorjedrrdde jo juswdorassp pue udysep ¥ya 103 To03 1oflem e 2wooaq
pInoo pue suyitio3Te uotieorrdde jo spunoq eouemzojaad 30Tpaad o3 £3TTTrqeded meu e soptacid WWVIV ‘°TqTsea’
A1TEoT30309Yy3 8q 03 3deduod juswulisse opou OTweudp SWFI-Tea1 SY3l umoys sey RWYLV JO UOTIEZTTE31 3Y]

-pojeasuald usaq aaey sydeid wyitiol3Te a7durs MdJ ' 10J SUTZIBW SDUBWIOFISJ °UOTIEINp SWI] 2pou Y3l
pue ydeid pe3oeaIp oYyl JO. SOTISTI9IOeIeyd 1D9UUODISIUT 2yl UO paseq dduewiojisd wnwixew Y3 soaT3 ATTeTIUdSS®
pue juepusdeput-siempiey L[3jueseid sT [opow aYy] *s10s§9001d JUSIINDUOCD B[qETTEA® JO IaquUnu 3Yj uo andy3noaya
wnurxew jo eouspuadep 9yl (¢ pue {indy3noiyi wnwrxew Y3l UTellE O POPIIU §10883001d JUSIINDUOD JO I3qUWNU 3Y3 (T
fojea andyBnoayy aTqeureile Wnwixew a8yl (T :s3OTpaid WWVLIV ‘uysztaodTe ydead pejosarp otrjroeds ® o3 perydde
usyM ‘oan3oe3Tyoie ToTTeied ® UT siossadoad o3 sepou ydeid Burudrsse 103 sa[ni 8yl sapracad 31 - paystydwodde
ueaq sey ¢ (WWVIV) TopoW 3urddey 8in3oe3tyoay o3 uwyirao3[y ¢‘3adaduod juswe3euemw ydei? syl jo Tepow Y

s suy3Tio8Te Toajuod 3Yy3TTJ Auew o3 IeTTwrs sydeald 991J-UCTSTOSP USATIP IUSAS O3 PIITWIT LTTEFITUT a1 pue Laooys
19N Ta3eg uo poseq aie $3103J39 JuTrTepol ‘4L3raeTnueid epou pue L3Tx8TdWOD UOTIDSUUODIIJUT SPOU UO aouemzogaad
Lousaanouoo jo eouepuadsp syl 3oTpead oj psrydde pue padoTeasp @1e soTa1FTTqedeo uorze nurs pue SUTTOPOR °sapou
wy3TIo8Te oyl jo TTe wiojiad 03 @1emijos TEDTIULPT oyl sey 1ossedoid yoeg ‘siossevoad jusianduod Luew jo suo o3
sapou Eu.ﬂhowﬂﬁ Fo Uﬂwswﬂmm.ﬂ U‘.naﬁﬁ%mu 8jew O3} UOTJIBWIOJUT TOI3UO0D JO MOT3F paemyoeq pue evjlep jJo MOTF paemaoly 9aya
yloq sfordwe jusweeuew ydeiy ‘-welsds pieoqpeaiq 10sse00ad-ano3 (HISHA) 3Tnoar) pojealdejuy peadg y3tg Lasp
® uf pe3sel oq o3 s eouemiojaad s3t pue padoTeasp Jureq st L3oTopoyisu jusweSeuew ydeid mOTF BIBP V

*saajndwoo 3Yy3TTJ suzoqeoeds 8ininj UT JUSWIOUBYUD
sousiaTo3-3Tne3 pue IndySnoaya 103 siosseooid Zurieiado LT3usiinouod o3 wyiriodTe ydei? paloeirp ® jo sepou jo
Jusuwu8Tsse swri-Tee1 ay3l 10J KBoTopoylsw paseq-4£iosy3 e doTeaep 03 sem Yoaeasal STY]} JO IAaTIdalqo ayfp

T 24nN3o831yody 03 WUITIOd1V

178




Ld

HOSSIAOOHdILTINN

AR E
A,

AT,
MMTITITTTTINTNRSS ¥

SanNnosga
JONVINHOd4H3Ad

NN

(suun Aseaygay) indyBnosy)

|
[
|
x
]
2

eseg

1e2119409Y L 19N H19d e

spunog ©9%2uUBWJIO}IOd e

109uuo219ju] ydein -

e0

o’

ot

ar’

o’

ASuoejlje] O©pON -
ydeiab o001)]-uoisjoaq e

Ss3dnNnliv3ad

HdVdY WHLIHOD1V

SaVZ O

ALISHIAINN NOININOG @10 / OHel
(WWVLVY) 13AON DNIddVIN 3HNLOILIHOHY OL WHLIHODIV

179




Human Factors - Aeronautics

The objectives of the aeronautics human factors research and technology
program are to provide the technology base and capability to design effective
crew-cockpit systems and to advance solutions to human problems affecting air
transport and rotorcraft effectiveness and safety. Advanced automation
technologies, new information display capabilities under computer control, and
concern for the effects of human error in flight operations are elements that
drive the directions of the program. Thus, the program has four thrusts:
(1) flight management; (2) human engineering methods; (3) rotorcraft; and
(4)subsonic transports.

Flight management research is aimed at development and evaluation of
methods and techniques that allow the crew to deal with various problems in the
flight environment. An expert system called Faultfinder was developed and is
being evaluated to allow early detection of engine failures and to recommend to
the crew alternatives in power management for safe operations. Studies were
completed that established the minimum amount of information to be displayed to
the pilot in an advanced tactical aircraft. Additional research was performed
on an advanced, three-dimensional display method that shows a path in the sky
to be followed for different flight regimes.

Human engineering research has had a long-term objective to implement
state-of-the-art psychophysioclogical response measurement methods as an aid in
crew workload assessment. Several studies were completed that resulted in an
improvement in sensitivity whereby heart rate variability is measured during
various types of flight operations. Workload associated with low demands on the
pilot result in boredom. This mental state was measured and evaluated by a new
psychophysiological model.

Rotorcraft research focused on the different kinds of human visual
requirements for effective nap-of-earth (NOE) operations and the subsequent
design considerations for helicopter operations and displays. Studies were
performed on workload and operational tasks of pilots involved in unusual
rotorcraft operations, such as police surveillance and medical evacuations. A
data collection program was initiated to gain data in an attempt to understand
and deal with the high number of incidents and accidents in these types of
operations,

Subsonic transport research, including commuter and general aviation, is
intended to develop and evaluate technologies that the crew can use to detect
and successfully avoid/escape wind shear hazards. Data on wind shear statis-
tics, structure and severity were collected and used to develop and evaluate
flight guidance techniques for recovery and escape. Concepts for the display
of wind shear information and route of recovery and escape were identified as
well and simulation data was obtained to further guide display development.

Extensive plans have been prepared and coordinated between Ames Research
Center and Langley Research Center for a new initiative, called Aviation Safety/
Automation, which will start in FY89. Its objective is to focus results of the
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existing baseline research in order to improve the mnational airspace
transportation system capacity and safety and to demonstrate and transfer
effective technology to the national aviation community. This technology will
allow optimal integration of humans and automated systems, provide human-centered
automation in air traffic control and flight systems, and support and improve
human capabilities through fully compatible cooperative air-ground systems.

PROGRAM MANAGER: Dr. James P. Jenkins
NASA/OAST/RC
Washington, DC 20546
(202) 453-2750

182




THIS PAGE INTENTIONALLY LEFT BLANK.

e



6069-769 (ST%) °O¥v ‘Treddeyp Liasys :IDVINOD TVOINHOIL

‘asuodsaa joTt1d asdoad

3ToIT® 03 £IeTNQEO0A pUBWWOD 80T0A 8yl JO uorjezTwriido pue ‘UOTIBWIOIUT TEUOTIEZTARU Y3ITM OTIFell Sututquoo
.« $31dyo00 sseT8, °9y3 103 eoueprnd asansuew §y)L Jo uoriezrwrido sxordxe TTTA pauued mou ydiessal aaning

‘we3ss soedsirTe TeUOTIBU 8yl UTYITA s3y3TTJ LJTep surinoa uo Zurieaado 3jeadite

peddinbs gypl JO Ioqunu PoITWEIT & oAy AT3USIIND SSUTITATE Jofew S, ,UOTIEU 2Y3 JO OM] JUSWIATOAUT LI13Snput jo
-sewrl3e1 souemiojaad 3JeI0ATE JUSISIITP UT SISANSUBW POPUBLWOD 8yl Jo uUoTinosxa 3olrd (¢ pue

UOT3BOTPUT UB SV
fz03eoTpur poods TeoTiasa oyl uo pofeTdsTp sesae 3238183 InOYlTA pue Yitm odouewrojaiad 307Td (Z ¢ (uorjswaojut
tpaaoTdxs

zeansuew 3snl) AeTdstp oTJFeaa ou yitm pue LeTdsTp OTFFeal swil-TInj pue awri-iied yita gvol (1
*s3zodate Surdino pue suoTljeurissp uejlrTodoijzsw Teurwial Yyioq o3 s3Y3TT3F SurTitre TeordLs

sjuswriadxe °9say]
SutdT3J smeao surTare 3uryiom LT3usaind Jursn siuswriadxe GyHJ POIONPUOD SEBY I9JUS) YOieasay sowy YSVYN
+31dyo00 @yl ur SutrisTxe ApesiTe juswuoitaue ZJurieisdo suTInOa ¥Yl O3IUT SyHL JO uorieadaijur (9
pue ¢(Liisnputr £q peonpoijul se3ueyd uorieandtyuod weisks (g

¢{93e1 sseoons pue swll osuodsai jo071d (¥
$§0TJJea] usesun 03 anp

sisanauem 29ATseA® 3dniqe SOWI}OWOS S¥ew 0] WIY SPUBWWOD Jeyl welsLs © 3snii o3 ssoudur[[Tm 30TTd (¢
fsaeanjoejnuew o9yl £q ussoyo jewioj LeJdstp ayi jo @oueidsode 30TTd (7

{oTqeTTeAE sodeW SYHL IBYI UOTIBWIOIUT oyl Jo uorieilsadisjur 30T7rd (T

:se yons sanssT 1030eJ uewny Auew ay3 Jurlenfea® UT °0uUBpPINd J03J sawy YSYN O3 SqOOT £13snpul UOTIETAY Y]

‘peOTNIoM YSTY 10 LITTTISTA pPeonpal JO SUOT3ITPUOD UT Se yons ‘o3 aJqe @q jou Lew 307Td

8yl y3noyl usas 3JeIDITE I9Yl0 ,99s, UeD gy)l °*3IOTTd 9yl O3} SpuUBWWOD ISANSUEBW [eqISA PUEB TENSTA SNSST TTTA

1T S3ISTX® 23821yl UOTISTITIO® ® 3BY3} S°3BTnOTED SyOL JI °*JTSSIT 03 SATIBTSI 3Jeladite I9yjo Jo Kijswood IY3TTJ

pue se3Bl 2INSOTO 9Yl S9lenTeA® §y)] °3IJeidiTe I9Yylo JO 9pn3ITITEe pue aduelsTp ‘uorirsod aarjefax ayi 3urmoys

LeTdsTp TensTa ® yitm 10T7Td 8yl opraocad ueo gypl °3Feaoarte paddinbe-gynl e punoie adoTeaus paqradsaad e uryita
ST 3eya 1jeaoate paddrnbe-aspuodsueaz Lue jo soussaad eya 30e3sp ued eyl welsds duoTe-puels ® ST SVYIL

$SVYOL

I535A5 SooUEBpIOAy UOLSI[[0D 3do[V-°Ff3jed]

e /58 .
g /93 TEIVICNALTY &1/

184




SH3ILNNOODNT SVIOLl 40 NOILdIONOD S 1SI1HV

185



6102-%98 (¥08) ‘O¥eT ‘°33anydg °D Tned :LOVINOD 'IVOINHOIL

*sonssT I19Yyjo pue asayl o107dxe o3 pasn aq TTTA SOTPNIS UOTIBTNUES
pe3oTTd -meiad> IYSTTJ oYy3 pue weisds 3isdxe 9yl ussmlaq 90eJISIUT JO EOIE® BYJ UT ISTXS [[T3IS SONSST YOIeas9y
-peuueTd @1t uofleness STY3l JO SITNSa1 oYl uUO peseq uUoriejusweTdwr oYyl O3 SUOTITPPE puB SIUSWOUTISY

+£119doad pue °3TT JO sessol peonpai ut 3Tnsa1 Lew yotym ‘Are3reradoadde saow pue LT3otnb sxouw sanTrey v 03
puodsaa 03 me1d IYITTJ oYyl moTTe Lew sesouleTp 9s9Y] ‘SIUSPTOOE 1JEBIDITE SNOTISS UT PIITNSSII ARy ased ey3 ur
yotym ‘seanytej Sursoulderp 103 Teriusjod sey ispurjiIneq 3IBYl S23BIISUOWSP UOTIENTEAD Azeutwiread STYL

-stsouSerp 3Tney Jurmiojiad ur meao 3ySTTJ oYyl o3 pre paeoquo Surpraoad 103 Teriuslod sey 3daduod Yl Ieyl
peieijsuowep uoTlenTead® oyl ‘sosayilodLy oTdr3iTnw Jo iequnu syl 2onpai o3 paidadxe sIe $2IN]ONIIS SOUSISIUT
pue ®seq o8poTmouy 8yl o3 sjuswedueyuy °-meid 3Y3TTF oYyl £q esuodssaa ajeradoadde syiz jo uor3IvL[IS °BY3 UT
£3In8Tque ut 3Tnsea Kew suoTleniTs yong ‘poonpoid aiem seseyiodLy oTdriTnu ‘sosed TBIBASS U] °SOSED UBASS
pesou8etp £11091100 23e€3s puooes 8yl °S3I093F3 §,3TneJ 9yl jo uorlaod e peqravsep srtsouderp Teriied eyl -piryl
® 103 stsouderp Teriied e Surpraocad oTTIym ‘sosed 3sel 3Iy3Te oy3z Jo oml pesouldelp A71021100 ss9201d sTsouderp
ay3 jo o%eas 3saty oyl ‘smoys 8in3r1y SBurduedwoode syl sy °polonilsuoda1 aasm eyl sesed 1§93 IY3te Lyl
Jjo ueass ssoulefp £[3091100 03 8Tqe sem uorjejuewaTdwr 8yl 3eYl pPOMOYsS UOTIENTeAd STY3 JO S3ITNSs1 8YyJ

soouemzrojiad welsds oyl ssesse o3 paziTeue o1sm uosTiedwoo sTY3 Jo s3ITnsax 9yl ‘ATTeurd °4SIN @Yl £q pautwialzsp
se @inTIej oyl Jo sTsouSelp 1991100 aYyj 03 poiedwoo uayl a19m paonpoad sesayjodly ayj ‘*osed 31593 Yoes 103
eanTrejy oYyl jo esmeo oTqeqoad ayjz ioJ sessyjzod{y eonpoiad o3 suorie[nuwls 2yl Bursn uni sem welsds 31adxa syl
¢3XoN °IUSPIOOE 89Uyl JO UOTIBINUWIS B 20npoiad 03 pe3onilisuodal aism sased 9sayl ‘IsaTJ *ISpuryiITned ajenfeass’
03 pejoeles aiam (gSIN) pieodg £Lisjeg uorjejiodsuei] [euoTIeN 9yl WOIJ Paurelqo s9sed JUaPTOOR Y3ty

*juswdo]sAOp pue Yolieosoal JO seale 2aniny LJTIUSpPT O3
pue ¢adeouoo ay3 Jo AITPITeA 9Yj SuUTWI=lSp 03 ‘we3sds 3jiadxe oy3 jo souemiojaad 8yl jo juswssasse Lieutwryaad
® wrojaad 03 218M UOTIENTEA® STY1 JO saatrioalqo ayz ‘A[Teoriroedg +sosed Juspyode 1JBaDATE TENIDE WOII elEPp
Sutrsn souemiojasd Syl 93eNTBAS 03 sem 3103J° STYUI JO aaTiodelqo 8yl °so[nNI 8yl Ul PIpPNTOUT J0U aiaam eyl sa[nejy
asoufetp 03 Juruoseal peseq-Topow sasn 93e3s puocoes °Y] ‘S3ITnNeJ umouy osoudeTp 03 sITNI sasn adels 1SaATF Y]
-sage3s omi ur pewiojaad sT sseooad sTsouderp oYyl °31Jeioire oTIsus? v Jo sweisdsqns OITNeipLy pue ourdus
®ya ur seanyiej jo sosouletp sopraocid pue sidsjep ‘iepurjifned paTre> ‘edLjojoad sTy] “3Feadare 3iodsueia;y
TIATO Jo smaead y3tTJ oYz o3 pre Burpracad ur senbruyoel sousdT[Te3ur TETOTITIIE JO 9sn Yl 93eBIJSUOWIP
03 pedoTeasp useq sey weilsds 3iadxa srtsoulerp pue 3Jurioiruomw 3[nej paeoquo ue jo adLlojload yoiessai y

S9SEN) JUSPTooV USIN SUrS[] Wo1s54Ag 3X00dXy OL3S5O0UIELI(] ©4A3010ad € JO UOTIEN|eAqg

186




} 3OVLS A8 A3SONDVIA
ATIVILHVd 3HIM S103443 |

v v ey
000000\0\\\4‘
SR
)

/
O
&&&&&&&d’o
RXIIFERNIHIRRAA
]
O

QSSZRIELRIKS
LI

SRRRRRRIIEARRRKR
v

N 777777777
Nz IOVISNe/ | IOVISe

HVVVVUUOOOMU \OOOAAAAAAA“
SS300Hd SISONOVIA L1Nv4

_ \
N\
N3IHNTIVL NV

QOO
D 0000 %0 %0000 %0 % % % %
CLRRHRRAIAKS
SRLKKKKK]

(31dINVS LN3AID2V IAILVINIASTHLIYH)

>._._.=m<n_<0 SISONDVIA-LN3IAIOOV HIAANIdLINVA

187



¥%02-%98 (%08) ‘OYyeT ‘asuwred °L TeBYSTW :LOVINOD TVOINHOHEL

-pouueTd osTe aie 3jeidate [¢/-9 AYSI SJOLV oYyl paeoqe s3sdl IYIT[J -SOTpnas
sanany 103 KeTSue] YSYN 3 203eTnurg sideouoy peoueapy oyl ojut pajeifejur oq TTTA 2dL3jojoad ay3 pue ‘padoTassp
oq TTIm od£3ojoxd YHIYHAId oYl JO eoejasiur o[OFTysaa/3oTrd oya ‘jysel sTyaz jo oseyd 3xau 8yl Sutang

*peOTNIOM MBID ead
UT uorjonpai ® pue L39jes IYSTTJ peoueyus oie s3iTjsuaq pojoadxy -Lwouoos pue ‘suorieaado Jo L3sjes ‘aayleem
¢ fydea8odol ‘weisAs LemiTe oyl SuTasaprTsuco PTETIITE USSOYD 2yl 03 @3noa 3sa9q 9yl sueTd osTe YYIYAAIQ °SPTSTIaTe
®3BUISITE UB1l puUE 3ID9T8S O3 poleijsuocwWSp usaq SeY YOTYM ‘YALYAAIQ ‘weisds adLiojoad yoaeesea ® poapraocad
3] csuorsaaarp ueTd 3IY3TTJ 303 BuTpTe UOTSTIOOP JO LIT[TqISEa] BYl POIEBIISUOWSP 3I10JF° Ydaessal STYJ

*uUTe1193 SnNourejuUNOW
ySnoayy o3essed 103 Laesssosu epn3lTITE JO 1030BJ TBUOTITPPE ©Yl Y3Tm paionpuoo sem ZJuruuerd sTY] ‘*3elg-y
peT1Te® @nbrtuyoe] yoaess 1y ue 3ursn welsds LemaTy iof SpniTITV-Y3TH 243 Yy3noayi seinoa sseyl pauueTd ‘spyeTjite
83euIalTe 03 Soinol pautwisjlepaid Jo 3195 e 3uTsn Jo pe2lsSuUT ‘UoTjeijSUOCWSP PUODDS O] °*SSOYD Y PTSFIATE 3yl 03
93n01 ut a8ueyo 8yl Iasn aYJ} MOYS 03 USSIDS TBUTULIS] sOTToquig oSyl uo pspraocad a1em sfeTdstp dew paurtwialzspaid
*SPT®TJaATe ©9jeuUlLlTE OTqETIEBAER 93 >UBI puEB 3099 O3 USY3 PuEB ‘UOTSISATP B pojelrssadsu eyl oa3essauw
asyjeam oasaes e 1dsooe o031 pejealsuowsp sem welshs oYy °*OT30T UOTSTOS9pP 9yl jussaadea 03 welsds paseq-sTna
oTduts LToAT3eT®1 ® Y3TA ‘3deouod paeOqQOBTQ B UO P8SEq 3IN3093TYdlie We3lsSAs Tel19T8 s ® POpPnTOouUT uoTlelijsuowsp
3sa13y 9yl ‘poystTdwoooe ueeq sary weishs YHLYIATQ 2d£3o030ad yoaeessaa 8yl Jo suoljeijsuowsp o3eaedes om]

*pe3eadejur oie SwI3SLs
paeoquo 1syijo pue maid pue pepuedxs aie seseq o3peTmouy YOTym ur saiels adLiyojzoad jo serass e y3noaya peionpuod
3uteq sT yoaeossa LiozeaoTdxy °SOTIT[TOeI pue ‘oTnpeyos ‘Lwouooe ‘suorjeiado Jo ALjojes ¢‘asyieam se yons
s103083J poiy3Tem uo peseq S$°3IN0l1 pue SPTOTJFATE 93euialTe 3urpiedel maia0 9yl O3 UOTIBWIOJUT UOTSTO9p sapracad
YALYAAIQ ceuTyoew JSIT SOTToqudg ® uo ‘YIIYIAIQ ‘odL3o3zoad yoaeesal e se pejuswaTdur sem u3rsop swolsds
€ pue ¢‘pomeTAS1 9ISM S8INJ091TYOIB pur STO0] Y OTqe[Teay °pojledrissaur s19m suorsasarp ueTd 3y3rT3y o3
PTEe UOTSTO®pP M8ID 2UIOQITE UB I103J SUOTIOUNI o3epTpued pue sideouod ¢smaao sulJate Jo sdsains y3noayp

*31033® SPTV 3Tdyo0o) juadrTleaul
9yl jo 3aed se joeijuoo aspun Luedwoy sweisdg TeoTIneuOIdy posyNo07] Aq pawmrojiad Sursq ST ¥sel sTY] ‘swolsis
juswedeusw 3YITTJ °aninj pue juaiano ojur ssnbruyosl Iy °ssyl 23eaBsjur o3 pue ‘sueTd YSTITJ pesTA®l 10 Mmeu
Sutjeasusd oTTyYm peoriom 307Td Buronpea 103 senbtuyoey (Iy) eoua3trTTe3ul TeroriTiay 3urdydde 1oy ssurTepInd pue
sjdeouoo doyoasp 03 sem yoaeasai sIY3 Jo 9aT3oafqo ayyl - soseyd 3y3T[JF TeoTatrao 3uranp suorsasarp uerd y3TT3g
01 3utpuodssx oTTym paarnbea peoTqaiom j307Td earsseox® oyl sT suorieaado 3y3TTF ur weTqoad jJuarand y

poleijsuowlo] SUOTSASAL(] JLY A0J 3deouo) SUTIpPIV-UOISIoe( 3JUSSI[[o3UT

188




oyjest

uoISIdAI]d

..\\‘.\ )

=
9IN0OY u&c:m. -
\

SUOISJaAI(]

w. ::im \\\+\\\ (i ;/f///

10} Buipiy uoisioag

sajny

sanmoe4y
aNpLYIS
Awouody
snjels wajlsiAs
Ayajes

._@tw?n

189



26.5-%69 (ST%) 0¥V ‘2eqeean sTIan)y ¥ :LOVINOO TVOINHOAL

‘g8, TTed UuT po3er3itur oq o3 Surddeu 31dyooo pauueydsad jo
Apn3s ¥y 3IYSTTFUT ue pue Apn3s UOTIETNWLS TNeY-3UOT UOTSSTW-TTNnI © 10J Lemispun 8i1e suorleriolaN *s3TdYd0D
sseT8 Tney-3uol 103 9oTa9p 3ixoddns sssujasTe mse1do ' Jo Iainjdejnueuw °§°n ' YiTa juswdolsaep ayjl pue ‘siaataaed
OTJIOEBd °S°M OA] ‘sSwesl UOTIEDTJITIISD 3JBADATE Vyd 94yl YITM uoIjzoeiajur Yy3noiyl Jurianddo sT Lijsnput 8yl ol
as3sueay LBoTouyosa] ‘uotjleaedsad jo soBe3s snoTiea UT o1e SUOTIBOTTqnd OTITIuaTOs pue siaoday -smeado aefod
TBUOT3IEBUISIUT pue ‘smeado i93dooTTey eeS Y3aoN ‘smeid Tney-Zuoy uo pejlefdwoo useq sey UOTIOSTTOO ®BiE(Q

*sdta3 ay3 i1933Je pue 21033q opeu s3urpioosa swoy YiTm uostiedwod 103 @3eioyouy Yy3noayi sejnox ieyod paiemisam pue
palemises uo sasnofe] Juranp ejep des[s H¥Y JO UOTIOBTTOO 9yl peorqeus sey ueder pue ‘mop3ury peitup oYyl ‘Luewisy
1S9M UT SOUTTATEe pue suoljeztueldio yoieosea Yitm weiBoad earizeisdood ® ‘ATTRUOTITPPY *(sedL3 33Jeaoiojox )
3iodsueas ae3doorTeoy ®og YaaoN o23uea pepus3xed (¢ pue ((/g/d) 4LasarTep o3aeo ay3tuaeao (z (11D JAVSn
pue /4/g) suaoiljed Tney-3uol JeuoTieuiajurl jJuswdesiiTnu ([ :suorieaado Y3173 jo sodhi Teasass ur Juriojruom
TeoT80T0Ts{yd snonutjuoo pue sisairasqo 3Td¥ooo Jursn saTpnis PISTJ UO PIILRIIULOUOD SBY Ydieosal 88xJd

*SI9T118D ITEB 03 SuoTjepusumooal Teuorjeiado Juriew (o pue ¢sar3ejleals 3urdoo jo7td Tenprarputr Butuldrsep (q
{UOT31eDTJTIIS0 3JeaoaTe pue JulyewsaTna 103 sourTopTnd Surdoyrossp (e :4q Louaroryye pue L31°23es Jy3TT3J 2aoadwt 03
oTqTssod ©q TTTM 1T ‘siojoe] osayl jo uorjeiado pue joedwt ayj Jurpuelisiepun LTTnJ £g °euaie Tney-3uo] ayjl ojur
3Jeaoate pajewoine ATY3TY Jo uorionpoaijur pauueTd 9yl ST ISATIP I9yiouy ‘papeadep 8q ued souewiojaad 3o0T7rd Lyam
pue moy jo Zurpuelsaopun 1933eq ' seaitnbea smeao sarjonpoad eiow pue ioTTews IoJ oanssoad Jursesaaou] °*smaId
IYSTTF £3e3TTTW pue TEIDISWWOD Yjoq Ul sanssT asayl Apnis L7aar3ioalqo o3 idweize iofew 3saTy @2yl ST STYJ

*sjuswuolTaue IYSTTF Jo L39Tiea e ut
Surjeasdo smeaoate Jo sosuodsex Teioraeysq pue Teot3oyorsdyd eyiz Jurjusunoop SITPNIS PISTI JO 195 SATSUIIXD
ue Y3lTM Yoieosal 103e[nuwis pue L1o3eioqel Pe3TWI] 9UTquod o3 ST yorvoadde o9y] °I0TABYS2q M9ID puUB ¢S30UBILIITP
TenpTATPUT ‘sasjeweaed Teuorjeasdo YlTm pOlBIOOSSE $1030BJ JO UOTINQTIJUOD 93 PuTWislep 03 pue oduewmiojiad
Mma1o Y3TTF uo L3ToTuMlfya ueIpEOIIO pue on3rley jo 3oedwr 9yl ssasse o3 sT weadoad syl jo snooj Y]

suot3eiod() IYSI[d UL sao3oeg Modl) [ENPIALpUL

190




18ISV JHY S31D31VHLS NOILD3 T3S G3AOHdWI »
NOILD3713S 10d

AN0ILVd H31V3IHO ONV d3371S H3H0O0d
LNE INYH-LHOHS O1 HY TIWIS SSO1d331S Aliva  »
5H3IL40O1M3H VIS N

SM3HD 1HODITH 40 NOLLdINYSIa
NVIOVOHID OLNI SIHDISNI 3N0DINN 3AIAOHd NVYD  »
ODHVD LHDINH3AO

O3d4073A30 SANINT3AIND DNIMNG3HOS DI4ILNITIDS » \
SL1d%900 NOSH3d 2 HO4 SNOILVOITdWI SdONDIS3IQ D R e ALy
55071 d331S NI SIONIHISHIA TYNAIAIONI 3DHYT » INVH-LHOHS ONV H31dOOIT3H
HSHOM QYVYMLSY3I) TVIONYO NOILOIHIG ANNOFLNO
AGNLS 933 31N0YH HY10d JAILYHIAOOD T.ANI »
SNOILYHIAO T1NVH-ONOT

SONIANI4
: ;
;
, ———
. e - .
: e
¥ ¢ gt L i
bl o UYRIIE ALY INOIWND S IN0OH MYy esuByLN -

SNOILVHIdO LHOIT4 NI SHOLOV4 M3HO TVNAIAIQNI

191



2L09-%69(ST%) DYV ‘3aey eapueg :LOVINOD TVDINHOIL

-3ut8eanoous ATeoweijxe oae siTnsaa Lieutwryead oyj °3deouod syi jo 3se3 Teuorieasado
38a1TJ oYyl ST STyl ¢“saesd 103 sTool Jurureil se pasodoad useq saey sewed 193ndwod 3500-MOT Y3NOYTVy

*suotrzeorTdde aoyjo 103 o3eradoadde sasureas swed-isindwodo JuruBrsep e3e3lT[Toe3 03 padoraasp
®q TTT4 @anpeooad sTsLTeue )sSe] pojUaTIO-TTFNS Tewlioy y °owed oyl Jo uorsasa posoiduwt ue doTaasp o3 pasn aq
TTTA £pnis Tooyos 3Yy3TTF oyl woaj eizeq -‘31odea Teurj e UT posselippe oq J[TM sisureai ,swed, zaindwoo 3ursn jJo
£3TTTqTrses3 oyl pue sdnoad Surureal seay3z eyl o3 paiedwod oq TTTA S$9100s Tooyos 3IY3TTI Teur ‘68X4 Ul

: *Tooyos 3JUITTJ UT sseoons 30Tpead o3 @]qe sem J[8s3T
swed oyj uo sduswiojasd *Tooyss 3IYSTTF o3eTdwoo pTnom sesureal eyl L3rrrqeqoad sya zo¢ £q pesesiour sweld
ay3 yatmn padoTonsp sor8e3eals pue STTTNS Juraeys-owrl oYl 3eyl punoj sem 3] °-Jutureal 3y3t73 jo oseyd puooss
2yl Jo pus 9yl 1e s103°oNna3sut Y3TTJ 90104 IATY TToeis] £q possosse a1a2m ssauredl (9 T IO STTTINS Jurd[3F °YlL
*Te°TIuspT sem ooustaadxes Tooyos-3y3TTJ aTayl ¢sioedssa asyjzo JTe U] °*UOTIONASUT pezIiTervoeds jnoyits swed
oyl poLeTd 1o JTe 3e ooustiadxa swed ou ioyjzrse poATesal sdnoiald Toijuoo om3 8yl Tooyocs IYITTJ 03 ooustiadxs
swe8 iTeoyl SJurziTeasusld ur s3o0T7Td pre 031 uUOTIONAISUT pozITeroads yYitm owed sy3z uo Surureill Jo sanoy Q]
peareooex dnoi2 Tejuswraadxs 9Y] °S9I00S 3S93 UOTIO9[2S JO SISeq °Yl UO paydleuwl s9sUTeII-IOTIJ @910 ITV
TToeasI 0z 3o sdnoad ssayl jo yoee o3 usaT? sem poylew Jurureal aug °*3ueald ySyN ' £q pepunj Tooyds§ IY3TTJ @°104
ATV IT®easT 94yl UT UOTUYD9] 8yl wWolaj sasyoieosail £q pswiozaed sem 3deouoo 9yi jo 3se3 TruoTriexado uy

*3utLT3 Jo sel oYyl o1 aeTTwrs ‘ATTeoTsdyd ueyl asyzea ‘£Ay[einionais sI 3Jeys ,swed, pa3IoONIISUOD
A1Tn3ieaeo ' o3 aansodxe yZnoayy pedoreassp oq prnoo Butureia ySrTy Suranp pearnboe A[Tewaou STTTAS @Yl JO
swos jey3l ST STBUOTIJEa dY] °*UOTIUSI3e le[noTiaed peaToosl sey ‘sSTTTHs Suraeys-swrl pue sa18ajeils JuruiesT
juerorjje oaou doyeasp 03 ,sewed, ieindwoo Bursn jo 3ey3z ‘yoeoadde sug *Tnysseoons aq ‘aou TITMA pue ‘TITA
4o4y3 YOTYm UT SUOTIENITS BYl SUTWIIISP O3 palenJead useq aaey saanpsooad 3utureal jo £39Tiea ¥ °*STTINS poierea
-3y3TT3 Butaoadwr Jo spoyisw SATIOSIJS Pue JUSTOTIIS 3sow oYyl AJTIuspf o3 st wealSoad sTyl Jo Teo8 Byl

*peuTwWILlap ueeq
jou sey Jutrureal JY3TTF 03 92TTeIdUS83 3X03U0D STY] UT pPaulead] STTTNS YOTym o3 o@9a8ep aya ‘asseomof °*SutdT3J ur
posn STTTYS awes a9yl jo awos aitnbex ueo pue ‘Juriearjow A7Teorsurajur ‘oarsuadxaur aae sswed aaindwop *sasod
8urureal Juronpea jo poyisw suo se pesodoad useq sey ,ssweld, aeandwoo asodand-yeroeds Jjo esn oyy csrdroutrad
DTJTIUSTOS UueYyl I9Yleld UOT3ITPell UO paseq aie STIINS Orjroeds 103 @3eradoadde asowm aie spoyisw YoTym Inoqe
suotrstoep ‘AydosoTtyd Butureil swes oyl Iou S9OTASP Burureal 1o} L3I3TTepIJ Teorsdyd jo TeasT] owes 8yl airnbeaa
STTTYS TT® 230U 3Byl IedTd ST 3T Y3noya[y °TeOTITI0 swodaq sey sainpoooad 9AT1093I9-3S00 8iow 103J pasu ay3l
‘snyj, -°3eTEOS® §3500 pue awri Jurureil pue 93etadoadde sseT swoooq spoylew 3uTurea] TEUOTITPEA] ©SEAIDUT 03
SMUTIUCD SIUSWUOITAUS TeBUOTiIeiado Jo o3uei aTeyj pue 3Jeidiojol LiB3TTTW pue TTATO Jo L3Txeydwod oyl sy

sa4anpaooad UuTtuTtel] 3YysTIT4d peaocaduy

N
o]

-~




e
s St
= e
oo
s
o
& M
e i
.

G 5
. st

E

193




8069-%69 (ST%) 0¥V ‘®°71 °I P31ITV :IOVINOD TVOINHOIL

*S3USPTOUT SYSY poleToi-19yjesm Jo sosATEUE PONUTIUOCD PUE UOTIBWIOJUT dDUEpPTOA®
193 ©19A9S 1830 PUE IESYSPUTM [9AST-MOT SE YONS UOTIEPWIOJUF iaylesm paseq-punoild Jo uoF3eadslut 3}o°p Y313
103 pedoToasp ©q TTTA SSUTTapInd ‘juswedeusw UOTIBWIOJUT I8YledM U] °SWaIS4S SUOTIBDFUNWMOD paseq-£Le1dstp 103
seoejaajur Tewrido jo jusmdoloasp 8yl sT se psuueTd sT J00030ad SUOTIEOTUNWWOD UF] BIEP JUBISTSS1-10113 UB 3O
qusmdoTeasp oyl ‘jusweSeuew UOTIEOTUNUNOD punoi8-iTe o3 piedax YarM ‘u3Tsep welsds UOTIBWIOIUT popre-133ndwod
ur @sn 103 A3oTouyoel uorleTnuIs swaisds 3aed jo juswdoTeA®p SY3 puE PEOT UOTIBPWIOJUT MIIDITE JO S3ansesduw
sATjeUILl[® JO uoTienTess pue jusmdoTessp oy3l oie weaBoad styi jo 3ioddns ur psuue]d s3103IS 2aning

. *S3IULPTOUT pojeTai-iIayleam SYSV Jo
sesfTeue ue sem se ‘pajsTdwoo sem Iepel TeuTwliol paseq-punoiald 103 sjuswearnbea 1sjsueldl uoriewIOJUT TEWIUTW
sutwiajlep 03 Apnis ® ‘jucweSruEW UOTIBWIOJUT Iayjleam o3 paedea oryroeds YITM °3IJBIDITE PadUEBApPE 10J WlsLs
L1oATTop @oueaes]o pejewolne Tewrido ue doyeasp o3 3juead JJH Ue JO UOTIEBTITUT dY3l pue ‘SUOTIBDTUNUWNOD MUTFT
ejep pesodoad jo sjuswearnbsi uorjewoine Jo £8AIns MS10iTe Ue sem se ‘paisTdwoo 81sm sjuspTOOE UT JUTI[NSa
sweTqoad UOTIEOTUNUMOD JO sasfTeue oF31STNIuUT ‘jusudoTassp welsds juswsIeUeW UOTIBLOTUNUWOD padueape Jjo jaoddns
uy *po3isTdwoo ©9I19M SIUSPTOUT IS9FSUBI] UOFIBWIOFUT punoi3-irTe JO SIUSPTOUT SYSV JO sosd[euy -padoTaasp sem
peo] uoTilewiojutl 3JuTATIOpP 10J spoylsw pue sjuswairnbei uorjewmzojur meaoare Burdyriuenb 103 Juswmaisur 3883
Vv °*saar3oafqo weaSoad sy3l jo 3ioddns ur pejerdwoo LJInjysseoons aiam s3IoJJe Jo Iaqunu e 88xJd 3urang

*sa7drourad jusws3euew
uotrjemiojur uodn peseq L3oTouyosl ulrsep pepre-isindwoo jo juswdoTaadp oYyl pue ‘7003 UOTIENTEA® pue USTSOP 350D
-noT e se L3oTouyoel uorjernuwrs welsds 3ied jo juswdoyeaep oyl ‘swelsds jusweIeuew uorjemiojur Teord4Liozoad jo
uoTienTeas pue jusudoroasop 8yl ‘ulisep weisds peaoadur £q pejeurwiy® oq pYnod eyl swayqoad Teuoriersado jusiind
Jo uoT3leoTITauepT oyl ‘seseyd y3rT3 TTe Suranp L3roeded Zurssevoad uoTjewWiOJUT pue sjusweifnbei uorjewrojur
meaoate Jurdyrauenb 103 L3oropoyrsw jo juswmdoTsasp 8yl sepnyour yoeoadde sTY] ‘usyelIdpun useq sey yoeoadde
peisoey-TaTnw € Z6Xd £q sTeo2 weaBoad eyj urelze o3 189pio U] °33033J° STY} WOl 3FFousaq [TTA SYN @IninJ ayi ur
uotjeadsejur HILY-3JeIdITe {Yoaeosal STyl Jo 3ied B ST I9JSuell UOTJBWIOIUT ‘8uloqite se [[em se ‘punoad-oj-ite sy
.%wOHOMNWUmu UOTJBWIOJUT MBU JO uoTieaIsjur oYy3z 93el3TTToeI 03 LJoTouyoa] ulrsep pepre-asindwoo doTaasp o3 pue
swolsLs juswseSeusw UOTIBWIOJUT oop 3IY3TTJ pooueape 1oy soaydroutrad ulrsep doysasp o031 sae sTeod3 weaload ayfJ
*suotrjeaado 31odsueai iTe aininy 10J sweisds jusweeueEW UOTJEWIOJUT poadueape ‘Jo LITTIqeTA °o4yj o3eijsSucwWSp
pue ¢ao3j seTdroutad ultrsep LJTasa pue dofessp o3 weaload yoaeesea JuroIuo ue sey I93Ul) YOIBISIY S|WY

‘paptracad aq pTnNoYys 3T WIOJ 3BYM UT PuE ‘usym ‘popesu UOTIBWIOJUT ©Y3 SUTIop eyl peaarnbea sae seydrourad
jucwaSeuew UOTIBWIOJU] °SM3IDITE O3 UOTIBWICJUT S3T[[o3eS pue punoild ‘suioqite Jo iejsueij Tewrido 103 paulrsep
swe3lsds juswefeusw UOTIBWIOJUT Moop 3IYITTF @atnbaa TTTm suorizezsdo gyN @aning -welsds uorileliodsueal aite
JUSTOTJJS pue 2JBS B O3 TEBOIJTID ST SVYN 92Ul UTYITA UOTIBWIOJUT JO 19JsUell pue jusweIeusw SATIODIIS Y[

d93Fsuea] pue juswWLdBUR UOTiBWAOJUT

194




lepel peseq-punold
sluswannbal jo

uBisop swosAs uonewiojul 6 , &
papie-19)ndwoo Joj UONE|NWIS SWeisAs Led ‘

PEO| UOHBULIOJU! M3

T

S31IAdNLS INIWIODVYNVIN NOILVINHOLNI

195



600Z-%98 (¥08) 0¥e1 ‘330qqy °S @duaid]
900Z-798 (%08) 0¥®1 ‘II ‘4AaTang Y sewer :IOVINOD TVOINHOAL

*9IHS0D YySnoayz oTrqnd oyl o3 oJqe[Ieae opew 9q TTTA a1emljos (Qvi °Yl jJO UOTsida
TBUT3 oYyl °*qavi ©3 peppe oq TITA £3TTTqededo uorjewrue Pa3TWI] ©® PUE Pa31031100 aq TTFA ‘uUoTienTead oyl Sutanp
pe1saodsTp ‘i03Tpe sorydeald eyl ur seroustTorysq - popuedxe oq TTTa ulrsep Ae[dsTp uo aseq S3psaTmouy °YyJ

*9ouswioyiad suTyOERW/UBW
peaoaduwr (¢ pue ¢{peOTyIom MalDd peonpel (4 fuotieadeiur LeTdsTp panoadur (¢ $8350D juswudoTeasp LeTdstp peonpsax (g
fsuoTlels meld punos-L[TeoTwouc3is (] :91e SITIOUaq TeTIUa83l0] *sToo3 ufrssp a8Yylo Y3ITA poleidslur BOUO
spesu s, ioudtsep AeTdsTp ® SUTTTTJ Jo oTqedeo 3deouco o[qeTA B $93EDTPUT Qv ©3 @suodsaxa aaT3iTsod ayj

*S]BWIO0J PUEB SIUSWITD
KeT1dsTp ssoaoe sAeTdsTp °3enTea® 031 L3ITTTqe oyl pue ‘A3r7rqeded UOTIE[NUWES JO 310s dWOS ‘sAeTdSTp TBUOTSUSWIP
-99ay3 autrjep ATTses 031 LITTTqe =yl pojuem sisu3rsep 9yl ‘ATTEBUOTITPPY ‘MOTTEYS 003} sem aseq 33pa[mouy ayl jo
yadep ey3 1723 sasuldrsep a3 Yy3noyaTe ‘sarirsod ATY3Ty a19m VY 03 sosuodsaa aarivoslqns ayjl ‘uorjenfeas syl jo
II 232eg uy -una SuoT oyl uTl 3FJo Led TTTA °WI] JO JULWISSAUT TBIITUT Ue 3Byl BUTIBOTPUT ‘sso] A[TeTiueasqns
sem ,¢ Kerdst(q, LJTpow-oi-auwrl oyl ,‘¢ Lerdstq, 203 193e218 sem AV Y3ITA udrsep-oi-swrl oYyl Y3Inoyiiy ‘pPIP u¢€
KeTdst(q, se soaratwrad Teorydead jo suorieyndrueum saatnbax ulrsep LeTdsTp 8yl usym sasjjns inq sjuswaTa orydead
poutrjepead sasn LeTdsTp oyl usym sTI0Xe QVY IeY3 MOYs pue (LJTpow 1o 93€21D) s)sel pue s3oalqns ssoide padelaae
219om ®BlEp OYL °°an3TJ psyoelle 8yl UT Ppoleilsny]T oie ueld uoTrjenfeas 8yl Jo I 3aed JO sa[nsaa YL

: "q@vi 3o seTarTrqeded [Inj oy3 asn o3
sauedtoriaed a8yl pamoTTe II 33ed °NOISIA-V-NI Pu® HSAYEINIVd Od :saoitpe ofydead peseq-pd omi o3 paaedwod
semn q@vy ‘weasks 3aodxe 8yl £q peopracad souelsTSSe SUIT-UO OU YITA (dVi Jo uofiaod zo3rpe Leydstp 8yi Lfuo
pezITIan I 3ied ‘weisks ayjl osn weyl Juraey £q sasuldrsep we3lsds maid padustiadxe Woa @AV JO Siuswssasse
aaT3elTTenb pearorTos II 3aaeg *safeyoed oTydeald asyzo omi Y3TM qavy 3203 eouswiojzied ,uIrsep-ol-awrl,
ueuny Sutaedwoo £q q@vy Jo £3ITTTIn 8yl pojenTeas ] 31ed °siied oml Jo pelstsuod ueld uoTlenyeas ayj[

‘u3tsep LeydsTp 103 Lajzsnpur £q pesn ATepTa STo03
sotydead asyzo o3 (qQavy oiedwod o1 sem oseyd uorienyeas 9yl jo 8ar3oelfqo oyl -s3iewroy LeTdsTp pue ‘sdoTwouodis
‘s1030e] ueuny ufl o3paTmouy YiTm waishs 3iadxe ue y3noayl souelstsse aury-uo 3urpracad £q s3ionpoad pue ssevdoad
u3tsep °y3z seooueyus 3eyl walsds ultsop AerdsTp peseq-isindwoo ® °pracad o031 sT @ar3valfqo Laewrad ayg

(dava) ustseq Ae[dsTq popiv-od3poliouy o3 JO ose(q UOIJen[eAy

196




€ Aviidsia S Avdsia

(seInuIN) INIL

HSNHE.LNIVd Od
.{

ZQ@S..«..Z.

zomE,&EOO szwumma OLaINIL, »ﬁmm:ﬂ

197



7L09-%769(ST%) O¥V ‘3aed *D eapues :LIVINOD TVOINHOIL

‘ugtsep ur ATiee oouewzojiad pue peoTiiom 3oTpaad o3 pasn oq ued eyl T3pow ae3nduoo
sTqeTTeae A7oTTqnd ® uT Sur3i[nsai sewy je juswdoTeasp Iopun Tapow 2AT30Tpaad 8yl ojuT pejeal8ajur oq TTTA SOTpPNis
snotasad pue eseyl woij uorjewzoju] °*indino Sur -3sadisjur pue sTapow Zur3oOL[Ss SNOTINED 9q PINOYS Sadsn ey
gurise82ns swes syl jou oie souewiojisd pue peoTiom eyl 93eIISNTTT Blep @Yyl *(0T°0=1) peoTyaioa aaT3oafqns jou
ang (/#°*0=1) oouewiojyied peiorpead seoanosel 103 uoriTisdwod uo paseq T9pow Yl seaIdYA ¢(171°0=1) odouemzojaad
jou Inq (§9°0=1) peoTNIom °aT3 -oa(qns pa3oTpaid SWI3 I9A0 SPUBWSP sel 938IZS3UT 1IBY3J STSPOW *301peoad o3
SOTJTTTqe STOpPOW oyl ueemieq punoj sem AmojoyoIp Surisaisjur uy °opeadep [[Fa oouewiojied pue dseaidut TITA
peoTyIom 3ey3 peunsse ST 3T ‘seseaiout UoT3TiIadwoo sy <sedinosaa Jurssadoad pue ¢andano ¢andut pe3TWIT 303
o70dwoo syse3l JUSIINDUOD YOTYA 03 22189p 9yl U0 suorlorpaad sIT seseq [opow sadInosay STATITMH °YL *3utraeys
-8WF3 I0J 3S0D TEBUOTITPPE UE YITM SPUBWSD 3Sel TenpIATpul suns Topow L3foede) poleTiuaIajjFpuf oYL °SWTI JTun
1ed pemxojaad sysel Jo spuewsp TENPTATPUT @Yl Sums [apow puews( [elol °Yl °SWF3 3ITun aad pewiojaad syqsel Jo
lequnu °yj Uo poseq ST Topow W] Telol oyl ‘uorie[nurs 123dooI[eY ® UT STopPow UOTIDIPaid PeOTHI0M JudIIND
£q pesn suyjtio3Te peoiedwoo ‘STOUTTTI JO L3ITsiaatup @Yyl e ‘semwy  °sysel xa7dwod jo peoyyiom =8Yy3 3otpead
03 sjusuodwoo Se3 3NOQE UOTIBWIOJUT SUTqUOd 03 wyitiodTe o3eradoadde 3sow eyz Burzoafes sT Ley aYyf

*spuewsp yse3 Suriadwoo JusisJTpP Jo 8ouvsaid syl ur STqe3s 31e STSAST peoTqiom
jyseaqns JIoYyjoym suUTWIalsp 03 sawy 3e pswiojaed ueesq sey Yyoieosaa uoTje[nurg °padofsssp ueaq sey SUOTISSTW
a1e3dooTTey ur pewziojiad SITITATIOE 10J SONTEA PROTNIOM TEBUTWOU JO ®SEqEIEP Y °pOUTWEXd U9aq aaey suorierndrueu
£3TnoT3ITP 3o sod43l snoriea pue ‘seTnpeyds 3sel ‘spuewep ZBurssedoad uoTjewrojutr ‘L3TTEpom pue UITsS8P
Toazuoo ‘A3rTepow pue uldfsep Ae[dsIp UT Suorleriea pue oduswiojiad pue peoTyiom 30TTd Juowe sdrysuorzersl
ay] -stsdTeue 10J sjusuodwod ojur sysel 3IYySr1F @sodwoosp o3 pedorassp useq saey saanpedoid stsATeue TTTYS
pue se] ‘swsTqoad eseyi 3ursseippe oae STOUTTTI JO £L3TsasaTuf SYl pue ssWyY VSYN 3Ie sIayoiessay

*pe3jeTeiiooun usl1Jo a1e souewmiojaad
pue peoTiom Jjo ssansesw ‘puy °3TInq useq 384 3jou aaey jeyl swelsds 103 sideduoo udrsep jo peoTiiom uo joedur
ay3 3otpead o3 3TnoTIITPp ATiernoraaed st 31 ‘sTepou Auew £q paiouldT aie Inq peoTiom UO 103333 931e] B d4ABY
sjusuodwoo ¥sel Jo aanjonils pue souenbes oYy - A730°aTp spuewep sel ueyl Isyjel palisxe 31039 pue ‘paidope
soT8o3e13s ‘TeAsT TTTMS S309T7Ja1 peoTyiom 30TTd ‘osTy ‘Tepow @yl £q peumsse suoTjeinp swes aYy3j 103 pue aouanbas
joexe @y3 UuT sysel IY3T[J wiojaad LTeie1 SIOTTd °2IEPTTeA O3 ITNOTIITP @2ie pue 9duewiojiad Yira pajeroosse
310JJ° 3Inoqe UOTJeWIOJUT ©T33TT °opraoid sowri uoriaTdwod sel ‘I2APMOY *STSAST puewep pue sawrl uoriafdwod
jo sejewrise 3ulsn sysel jJo saduenbes 8y3l jo sesdeue SUTT-SWI] UO paseq die STIPowW SATIOTpaid 3soy

*£T308aTp peansesw 9q ued oouewiojied
pue peoTyiom 2i103aq 3uoT PEOTMIOoM JO SuoT3oFpaid @3eanodoe aitnbei 31jeid10301 padueApe JO S19UITSSP TETIISNPUT
pue siIosn UBTTTAT® pue AIelT[Tuw ‘sioyeasy] ‘udtsep ur ATiee peismsue oq 3Isnu pPeoTyIom Inoqe suorjsanb
¢siou8rsep oprnd o] ‘sjusweirnbai uorssTw Jo L3TTTqIsesy oyl 3urssasse 10 sudTsep 3Tdyo0D ZurienTEAs UT I030E]
TeoT3Ta0 ® se POTJTIUSPT US9q SBY PeoTIom 3O0TTJ °SSOUSATIDSJId WoIsLs TTEIBA0 03 L8y ayjl se pazTudooal usaq
sey ATeaT3ioe3je spre 19indwod pue ‘sToijuod ‘sferdsTp 3Td000 @3eaBajur pue osn o1 AIT[Tqe s,307Td Oy

UOT301Ipodq oousWAOjIog PUE PEBOTSAO0M

198




SWHLHOOTY 1300W 341 DKM

S3A0uN0D%3H  30HND%3Y ONYWED
bl FIONIS YL :q;ﬁc

FONVYWHOAHID O3NIVLIBO $4 J310103Hd

SSNOLLYI3HYOD

iR
Tl
-
fra A
Yoy
T

SONILYYH AQVQTINHOM JINIVLIEO $A J3L0103Hd
‘SNOILY13HHO0D

JONVINHO4H3d ANV AVOTHHOM
121d34d O1 a3snN SWHLIHOOTV 40 NOSIHVdWOD

199




2109-%69 (ST¥) O¥V ‘3aeH 9O eBipues :LOVINOD TVOINHOHL

‘oTqerTeAR ATOTTqnd oq TTTA welsds Teurj oYl -popodu se ¢pourjea pue 3urlaes Teuorieiado ue ut
peisel aq TTTA 31 -‘podoTaaap sem ‘swelsds pieny 1SeO) pue Luwiy °g°[ WOIJ peadepe ¢ (F4AVS) aanpeooad juswWSsS9SSE
qsTa Y3rT3F-°oad e ¢suorsToop ajetadoadde oaow odew 03 pue S1010eJ IUBASTS1 93ENTEAS 03 SSTITTTqE (s3o1td
snoadutr o] ‘*3uasaad aie sI030eBJ STI I9Yl0o USYM 10 SUOTITPUOD ISYIESA SutjeioTasiop aspun s3y3TTI °nurl
-uoo 10 3deooe si10TTd ‘3uswdpn{ joTrd 100d 03 paInqIIlle USSQ SABY SJUSPIOOE puE $1USPTOUT SWA Auel

- SUOTIEBOTUNWNOD (4 pue fuoTiejustio TeoTydeadoel urejurew o3 pasn s°Nd (¢ $3UTHEW-UOTSTOSP
joTtd (g ¢peoryiom 30TTd (7 :93e3T3isoaur ITTA Juswriadxe sSTYL 6861 UT peisTdwoo aq TTTA pue pa3eTITUT
uesq sey smead 3IY3TTJ SHA JO UoFjenTess IYSTTIUT uy °9n3TIej POXapUT SUOTIEOFUNWWOD 31d¥o00 1037 LousnI TeqIaA
*pEOTIOM M®ID POXOpUT SUOTIBDTURWNNIOD M9ID JO JUSIUOD 8yl pue s3uried aaT309fqng cpeasTdwoo sem SITITATIOB
pUE SUOTIEBOTUNUOD M9ID JO STsATEue PO[TEISP B pUB PAUTEIJO DI3M PEOTHIOM MDID JO §3insEsn Te>T30T0Ts4yd pue
aaT109(qng -sie3dooTTey SWA UT @sn 103 pesodoad spoyjsw yoieasal 3o LITTTIN 2Y3 83enTead o3 pewiojaad sem sma1d
jusweoiojue-me] 123doofTey Jo UOTIenTEA® IYSTTIUT UY °Sesle TeDTITIO jsowl 3Y] U0 $3I0338 (dieasad jusnbasqns
snooJ TTTA Smeid oeaspem poseq-Teirdsoy pue ooraids OF[qnd jo sjuswssssse IYITTIUT YITA uotiounfuoo utr
yiomisN £3e93es SHE oYl WOIJ UOTIBWIOIU] *UOTIENOEAd [EOTpaW 03 soyoeoidde jusis3zjyTp 3O seouanbasuoo syl saedwoo
03 pue ‘souemiojied pue ‘juswlpnl ‘en3tiey ‘peoyxiom 301Td uo ¢:o38 ‘suorssTw ¢gaanpavoad ¢sanoy Lanp ‘8zTs
me1D Jo s3D9Jje 9yl ssasse 0] pozATeue a9q UEd YOTyA ‘SIUSPTOUT Oeaopsw LIB3T{TW pue ‘80TA1SS o1rTqnd ‘TTATO JO
sseq eiep earsusyeidwoo e dofaasp 03 ST welsks oyl jo Jeod ayj °sisyio 3Juowe ‘yyj oYl pue gSIN ‘UOTIBTOOSSY
Juewedoiojuy Mer] SUIOqITy ‘UOTIBTO0SSY S3IOTTd SWI TEBUOTIBN ‘TJBUOTIEUIL3U] UOTIBEI0ssy 193dodTTeH &Yl JO
310ddns ay3 y3TA (SYSV) waisLg Surizodey UOTIBTAY @Yl JO NIiomewely oYl UTYITA PIYSTTqelsa sem }IomiaN £193®S SHA
oyl °suotinfos pue ‘sweTqoid ¢sedoustiadxs uOWWOD °iIBYS O3 UOTIENDEA® TEDTPawW I0o3 d[qFsuodsaa suotieztuedio
fLuew woij searjejusseidex 103 Lirunjioddo ue Burpracad ‘prey a1sm sdoysiyiom £13snput /juswulsnod om]

-pazoTdxe Suteq ST VVd 243 Yata uorieasdooo ut weadoid pspuedxs ue 3urysiTqe3se Jo £317TqTssod 8yl ‘uoraTppe Ul
-sesae jueasTel ATTeTiuslod 18Ylo pue ¢sTsouciydudsep UeTpPedITO ‘ondriey ‘peoriiom ‘i0iis 1071d anoqe a3paTmouy
pue BjEp JUSPTIOUT UOTieTae BurzdTeue pue Sutaoyled ur asT3liadxe areyl uo JurzrTeitded ‘eslie STY] UT SOTITATIOE
Tei9a9s peleTlTul saey sidydaeasal YSVN ‘snyl -weTqoad ay3 aaTos jou TTFA yoaeesai ajenbepe jo 3T3ysusaq 2yl
InoyaTA suorierndsa mou Jursodwr ‘IvadmOY ‘UOTINTOS 9IBTPSUWWT UB SPUEBWEP d3BI JUSPTOOE SHA TTATD Y31y oyl

s quewdpnl
7071d 100d pue sioxis seie3trdyoead jeys jusuwuoitaus ue donpoad Lew sapnitize ,0p-uEd, ¢S310TTd pue .mwﬂdeMow
Mmoo ¢Teuuosied Teorpew £q spuewep ‘uoririsdwoo weifoazd yirm paTdnod ‘osayy -4sAains jJueddl B UT SdUSNTIUT
JueoTJTuSTs 3ISOW °Y3 SB SI030EJ pojeTai-idyieem Pe3ITo gSIN oYL  *sanoy 3BT 000°00T iod s3ueprddE €£°71
peSexsae sey Kiisnputr SHI 9Y3l 0861 ©OUTS °UOTIETAE Jo Juswdas Lue jo Ppiodel £31ayes 3saom oy3z oaey L8yl
¢aToa Buraes-o3IT TeoT31Tio e Aeld sieadoorTey (SHI) °oTalsg TedoTpsl 4ousdasuy peseq-Teatrdsoy y3noyilvy

SUOTJEI0d() OEBAPPSH [IALD UL SoNss] sioloey UBWNH

200




3HNA3D0Hd LINJINSSISSV-ASIY
40 1S31 TVNOILVYH3dO A31VILINI

S107ld
SIN3 HO4 3HNA300Hd LINJWSSISSV
“ASIH 1HOIT4-3Hd A3d013A3d

S1IN3NIH3dXA
1HOITANI OM1L d3131dWOD

AHOMLIN AL34VS SINI'SHSV A3 LVILINI

SAdOHSHHOM AH1SNANI
'INFIWNHIAOD OML A3HOSNOCS

SNOILYH3dO DVAIA3W TIAID NI STNSSI SHOLOVH NYINNH

201



6€0Z-%98 (¥08) D¥el ‘seTmog °7T pPueloy :IOVINOD IVOINHOHL

*£31TTqeqoad BuTuiem souesTnu S9zTWIUTW 03 sTsATeue BuroBuo Juris]dwod pue sT3pow 1eSYS
putm pedoTeasp-ySyN Sursn suorienfess uoTle[nuwls pa3oTd welsds TInj gurjonpuod epnyour sueld aaning

-sTerjedsoisy se yons sortuedwod TeuoTleUILS2IUT £q PUEB SISINJOEBINUEBW
SOTUOTA® pue 3JeBIoiTE OF3sowop £q pedpeTmouryoe useq SAeY senbruyoel peaTisp oYy3l Jo 3oedwr pue 2oUBOTITUITS BY]
-swe3sAs SurjieTe pue JuTulem Ie8YS PUTM dUI0qiATE I10J $3dodUCO MmAU PepTaTL sey Ydaesasal paystTdwoode aY[

*oT3ea JY3TSM O3 ISNIY] SSBOXD d[qeJTEAE
03 uor3eTe1 ur uorjeisdo 13jeidiTe 9Jes S93eOTPUT UOTZe1 puoweIp 9YI UTYITA STTeJ IBYl PUTM TEBOTIIdA 10/pue
I1e9Yys TE3UOZTIOY JO UOTIEUTqWod AUy °M91d 8yl o3 3ieTe ue sopTaoad ‘epniTie parjroads e moTaq papeedxs usya
‘yoTym peleiodioour ST «O3 ¢proyseaya paezey 3eseid y -umoys osTe sT 31deouod welsfs Suruies e o3 uorieor(dde
s3T pue ‘san3T] peyoelle oYl UT pouTIep ST ‘Ioloej-J oYl Se O3 paiaajald ‘Xapur paezey STY] ‘s3uruies sseq o3
YoTym uo xepur oIjroeds-jjeaoate ue 3urpraoad snyi ‘Iesys purm [EIUOZTIOY PUE S]JEIPUMOp O onp OTIBl IY3TaA
-03-31SsN1Yy3] SsooXe SJqeTTeAE UT SsO 9yl se pejlsadisjur ATTeorsdyd aq ued islsweaed 31os(qns 8yl eyl paledOIpUT
sTsATeue 19yling °juswLAOW sSew ITe JurpieSol UOTIBWIOFUT SUTEBIUOD ATUO YOTYM ‘i9jsweied TEUOTSUSWIP-UOU € UO
Araesutry spusdep (®3ex qUTITo Terjueiod) 43isue orjroeds jo a3ueyo jo 83l 8yl eyl paTeassl sTsdfeue ay]

*pe310oNnpuod
21om sesfTeue A3TATITsuss isjsweled pue odouewzozaed uo 3oedur iesays puls L3rrdwexs eyl vmumuMWww WuwB
saerod qurTo 3jeaoary -euswousyd iesys purm saT3rd4l JeY3l SSEW ITE SnosusZowoy-uou pue pIJeia[3dde BY3 03
peousiejol oq PTNOYS suoTijow 3JeidiTe jeys pemoys sTsTeue a3e3ls L31sus STY] °SPTOTIputs Jutdiea L[Teiodws; pue
L1Tetraeds utr 3y3tTT3 103 @oueTeq L31sue 3jeioiTe jo sdueliodwr Y3l PITEIAS1 JBY] PIIONPUOD sem sTsLTeue uy

‘euowouayd aeays puTm jo =8peTmouy JO 83B3S 3JUSIIND pue sOTUBYOSW 3YITTJ jJO sTejuswepuny
peadeooe uo poseq Xopuf paezey OTFToads-3JeidITe Ue SATISP O3 Sem UOIessal STyl Jo dAr3dafqo syyp - siasTe
souesTnu 103 TeTiusjod oYyl I8PTSUOD YOTYm ‘sproysaiyi Juruiem swelsds SJururwislep 103 spoyilaw aarioafqo jo
jusudoTeoasp 9yl pue $saT1TTrqeded losuss ,3urxoo] piemioj, pue uoritsod jussaad jo uorsny {3e9ayl ieays puilm 8yl
JO @anjeu TEOT3ISTIEIS :SB UYONS SI030eJ 10J JUNOODE OSTE ISNW XOpuTl paezey STY] -uorielorasisp yied Iy3rT3
gurpusduwt s3orpead Xepurl 943 3eyj Aem e yons ur sduewiojyiad 3JeidITe STqETTEA®R YITA SOTeds pue pasuas A[qerai
®q ued 13eYyl sa3je3s orisydsowje uo souspusdep TeuoTiduny sSITqTYXS YOTyYm ‘XSput piezey e JO UOTIEDTITIUSPT
ay3 ST swe3lsks oouepToae pue ‘Jurulem ‘UOTIO93SP IedYS pulm 2uloqiate jo IuswdoTsAdp Byl o3 L3y YL

Xopu] paezep JeoS PUIM JO UOT1EOTJriuepl

202




N

peaH « Jtey |

054

M yeapdn

yuauodwod puim [eIIHIBA

Juauodwod puim
|JUOZ1I0Y JO dANJenlI3P |€J0]

paadsJie }Jesody

.U

M

NOILYH3dO 34VS

i'e] « peay

X3dNI advzvH

203



£929-769 (STy) D¥V ‘uo3a3urwey 930y :LOVINOD TVOINHOEL

+1011® 307Td pue ¢‘3iodsueal ite TTATO UT ssadujliaje Jo

sTeseT aadoad Buransse JO SPOY3aW ‘pPeOTHIOA SSIIPPE SOWY 3B $1I0332 POIB[SY °SOTIFSISATUN 38 5310333 3urTeopouw
peaeroa Suriioddns oTFym juswdoTdAep TOPOW PUB YOIBSSSI ISNOY-UT SATSUSIAD SSATOAUT weadoad yoaessaa aYy]

-suotjeaado Torauoy L3Twrxoid uorielg eoedg pejedroriue pue Joijuoy oryFel] IIvV (¢ ‘pue ¢suotjeaado enossey-pue
-yoaeag pue yzieg-syi-jo-dey ae3doorTey (7 ¢suorieiado soeds psuuewun pue psuuew jo T013uod punoad (1 s:epnyout
esay] -3jusmdoTeaep T[opom pue sTsA[eue 103 sTseq e se paledTlsaAut 3uraq aie SOTIEUIDS @oedsoaor TeldAdg

*uoTjusile
uewny JOo SWSTUBYOSW puE ‘TOIUOD ‘UOTIBDOTTE 9Yl JO STapom aATjelTiuend BurdoTeaap (¢ pue {uoritudod uewny jo
sTepow Teuorieandwoo Buturjyei L[earieielt pue SuTjuswaTdwr ¢3urzyTenidaouod (g ¢seoinosax Tejusaw Jurdrispun
ojuo syse3 xaTdwoo Burddew 103 spoyizew ZJurdoleasp (1 :4q siuSWUOITAUS NSE] xo7dwoo saow o3 sBurpury asay3l
pusaxe TTTA Yoiessal jueliin) °sweisdsqns psjewoine pue loieiddo ueuny aY3 Us23M3dq S3SBI JO UOTIEVOTTE® 8Y3 pue
¢sfeTdsTp pue sTo13uod yoeads Jo 9sn 9Y3 3INOqe SUOTSTOP pTe TTITA Jey3 s3uriias sei-I3Tnu ardutrs jo syspouw
03 peT SeY 2an3o91FYdie 8ATITUS0D UO IoM uUOTIUSIIE S 103eiddo UE 3IDVATP puE aanideo 1e33eq eyl sderdstp
ugtsep 03 orqrssod 1T Juryew ‘eTqeproarun °9q TTTA UOTIOBIISTP ©Id8YM SUOTIENITS PuUB UOTIUS3IJE TOajuod 3Jeyl
TTNWI3s POTJTIUSPT SeY ydieesax sTY] °oouemiojrad 3ysel xaTdwod Jurdyispun sedinossa Tejusu 9yl Sututwasjep
uo pessnooj uoriTudoo uewny pue uorjuelie ufl weiBoad yoiessali 3Juro3uo ue sey 123UL) YDIEISIY SBWY Y]

-3ursseooad
uoTjewIOIUT UeWNY JO STopouw Teuotieandwoo pejeprTea SurdoTeasp £q peasTyoe °q uUED STYJ °TOIJUOD TEBUOTIUIIIE
jo 3urpuejsispun iadeep e uo spuadep uorjeziwrido yons JO UOTIEZF[EDA BYJ °*STOIJUOD pue sfeTdsTp TeEpPOW-TITNEW
jo uotjean3tjuoo Tewrido YITA PSUTqWOD SUTYOERW pUE UBWMY USSMISq UOFIDUNF JO UOTIBOOTTE Tewtido woajy swod
TITA seoTaroedeo 2AT3TuS0D pue UOTIUSIJE UO SUOTIBITWIT WOIF Surstae sweTqoad o3 uorInyos 8jBWIITN VY]

-suorssTw ooeds Jo Toijuod punoid pue T[OIJUOD OTFFeil ITe se Yons sysel JuriojTuow
Te°T3T10 uf pue ¢‘suorjeasdo FON 2o3dodoTTey A[Teroedse ‘uorietae AIBITITW UF I0318 O3 I0INQTIUOD aolewm
® Se PeTJTIUSPT US9q SBY PEOTISA0 UOTIBWIOJUT *s3Tnsal ofydoilseled sAey Ued anJTej Ueumy aI3Ym SUOTIBNITS
ur spuewsp SUTNEW-UOTSTOSP pue ‘£103Tpne ‘TensTa ai2ads osodwWT SIUSWUOITAUS dDeds pue UOTIBTAY  °S9DIN0S
uotiemiogur o7driTnm o3 puodsea pue ssadoad o3 L3ITTTqe aTeYl UT PIITWE] L[33I249s aie siojeaado ueunpg

UOT3ITU30) pPuUB UOT3U33131y jJO STOPO TeuoTiE]lINdwo)

204




( apninIy JuaLIng B

aauainqan] jo yibual

S
N

q asuajngan] Jo yibuans u

: suoseas Buimojo} eyl Joj

epew S| SUOHEPUSWWOda) SIL 062 O} quiid 0} sAes cm_a
b1y weund ayl aseym puokeq sanuiw 0§ >_9mE_xoaam
10} 0GZ ulejulew MaJD 8yl ey} Spuswwodal |S3

ueid 16114 moN ﬂ m 2 7N m
s.153 ynoqe Riinbuj Hm __M,.lxl.% mb N1

NOILLVNV1dX3 ANV SNOILLVANIWINOO3YH ‘INJLSAS LH3dX3 40 IVINHOA

205




6069-%69 (ST%) o4V ‘Treddeyp Lxasyg :IOVINOD TVOINHOIL

‘wo3sds Butuuerd yized 3y3TTJ °3noius sarieasdood e 03 sevejisjul ojenTesd pue dofeadp 031 19yjzefo3l Buryiom
AT3usaand @1 sdnoa8 esey] ‘uorieiodio) seOUSTOS UOTSTO9Q Y3ITm Juead (YIFS) Yoieosay SATIBAOUU] SsauIsng
TTews ® pue ‘AJTSILATU] 9383S OTYQ YITM Juswesife wnIjiosuod L3TsasaTun e ‘3oafoad ygyN @Snoy-ul ue epnyour
031 pepuedxe uesq sey 30a[oad °y3l ‘iesf puooss sTyl Juring TSooUSISIFLP [ENPIAIPUT jJo o9i8ep a31eT =y (4 pue
{m910 8yl 03 pakeauod/pefeldstp UOTIeWIOJUT Orjroeds 9yl (¢ ¢saT3rTTqedeo Totrjede[dxe s3at (g ‘fweisis 8yl jo
370X 8yl (1 :°3e 9saY] °SpPTe UOTSTOSp aarjeiadood Burdofsaep UT sanssT Inoj jo aduelzodur 9yl pojeilsuomwsp
juead 3eyi jo aesd 3saTI OYL -3IUBIH YOIeossY IuSpni§ ojenpels YSYN e ATTeurdtio sem 3oefoad styg

$3IXS3UO0D JUSIIND B3 3TJ 03 BIEp 9Y3l Wiojsuea] pue 93e3oi33e o3 weisds ayj isyead Layi op 10 eilep mea
03 S§S9ODE pddU MBID Y3 $90(Q ;9ew T[TA mM9ID 8Y3j S10112 IJBYMm 309JJe ST01 SY3 $90P MOH (OS8Yy3 JO UOTIBUTqUOD
e 20 ‘welsds JT-jeym ¢OTITID ‘Juel nsuod ® Jo 3eYy3 we3lsks oyl Jo oroa o3jeradoadde eyia st ¢‘sydwexs iog
*SPT® UOTSTOap 2aT3eiadood 03 savoejasjur 3urdoTaasp 103 seur[epInd ejeTnwioF sn d{sy T[TM 9A0QE POUOTIUSW SONSST
yoaesasal o] ‘swaisds sarieaadood @seyl jo udtsap eyl ur pre o3 LJojopoyisuw e JurdoTesep £]3us1Ind 1€ oy

‘walsfs BurLTaspun
Y3l jo u3rsep 9yl uUO Jureilsuod iolfew e ST 90eFILIUT STY3 Jo ulrsep oYyl -weishs 3urfTaspun sy3 o3 3oT7Td sYy3
BurjurT ‘3jusuodwod TEOTITIO B ST 90BJI8jUT UswNY 9yl ‘We3sLs SATIEI9d0O0D ® 107 *SI9BW-UOTSTOSP Snowouoine ueysl
a9Yyjea SPTE UOTSTOIP SATIeIadood se 30 jeyl swelsds peseq-o3peaTmouy 3deodoe 03 SUIT[IA 210w Wees $30TTd

‘wo3sfs BuruueTd yied 3y3TT3 ®3ncaus Ue JO 3IXDSIU0CD BY3 UT PITPn3ys Jureq oae suolisenb yoaeessa ssayf
(polenTeae 8q sweilsLs °s9Yyl pPINOYs MO *¥%
(pepesu aae soT3TTTqedeo uorjeueTdxs jo sodd3 Jeym ‘¢
(I9Ylo Yyoes YITA 9IBOTUNWWOD Wa3sSLs oYl pue A9ad 3Yl PINOYS MOH °*g
¢LeTd weisds oyl pynoys aJoa IEYM T
:opnTouTr sanssT asay] *3Td}000 8yl o3ur sweisds Juruuerd JUSITTTLIUT
JO UOT3IONPOIJUT Syl 3JUTUILOUOD SONSST ssaippe o3 paudrsep sT 309foad edoejisiul we3lsdg 3aedxy eyl

(ISH) 3oololg eoejieju] Wo3SAg Ii109dXy

206




i

(eielg AieyUBWON)
10SS820)d [BJIUD

alihptel

v

108$3201d
abenbuen

Jeliin i

Ayioede)n
pajiwi

uonusiy
Aoway Aiolipny

leubis O

PUBNY, S

sdep |eneds o B
- 2

o =

I ‘ - <

12}

‘ siazAjeuy
“H‘i ainjeajy [ensipA siazAjeuy

ainjead Aloupny

d31LN3D HOHVIS3H SINV LV NILSAS

TVHNV/NOISIA TVNOILLVLNdINOD 40 NVYHODVIA Y0018 TVYNOILONNA

207




Human Factors - Space

The objectives of the Space Human Factors Research and Technology Program
are to provide a technology base for intelligent operator interfaces, especially
with autonomous subsystems, and to develop a new generation of high performance
space suits, gloves, and tools/end effectors to meet the requirements of advanced
space missions. The technology base is intended to provide increased
productivity, efficiency, and safety in complex manned operations within
automated onboard systems and extravehicular activities (EVA) environments.

Crew station research is the first of two major areas. Development of
methods for the astronaut to supervise, monitor and evaluate the performance of
robotic systems, other space subsystems, and orbital vehicles are key areas of
research. Fundamental understanding of the human visual and information
integration capabilities provides a technical basis to develop mathematical,
anthropometric, and graphical models of human interactions with space systems
and equipment. The capability to perceive, evaluate and control robotic
assistants, computer-generated images of actual systems and space structures,
and to interact with such assistants, systems and structures, via computer
models, has achieved an initial feasibility under the name virtual workstation
research, A large-scale mock-up of the viewing cupola of the Space Station
provides the means to study the effects of a 90-minute cycle of light-darkness
on windows, on displays, and on the astronaut’s tasks in the cupola for proximity
operations.

The second major area is development of a new extravehicular activity (EVA)
space suit and gloves. A major milestone was accomplished with the completion
of the AX-5 hard suit and its initial test for mobility and ease of donning and
doffing. This suit is a prime candidate for use in the Space Station and allows
the astronaut to don the space suit without extensive pre-breathing of oxygen.
It is being tested and evaluated against a second new EVA suit, ZPS Mk. 3, which
has both hard metal and fabric features. Also under research and technology
development is a project to study and develop end effector mechanisms whereby
the EVA-suited astronaut can control and supervise robotic assistants. An
important feature of this is a force feedback capability whereby the user
receives feedback of the proportional amount of force being applied by the
robotic end effector to the object being grasped. Also, the human factors
research program includes development of new methods to display information on
the space suit’s visor to give to the astronaut a capability to interact with
displayed information by means of voice commands.

Emphasis in the Space Human Factors Research Program is placed on
technology baseline studies and development of methods, techniques, and data to
support productive and safe operations by the astronaut and crew as they
interface with complex systems, advanced automation, and robotic assistants.

PROGRAM MANAGER: Dr. James P. Jenkins

NASA/OAST/RC
Washington, DC 20546

(202) 453-2750
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Sensor Systems

The objective of the Sensor Technology Program is to provide necessary
expertise and technology to advance space remote sensing of terrestrial planetary
and galactic phenomena through the use of electromagnetic and electro-optic
properties of gas, liquid, and solid state materials technology.

The Sensor Technology Program is divided into two subprograms: a base
research and development part and a Civil Space Technology Initiative (CSTI)
part. The base research and development consists of research on artificially
grown materials such as quantum well and superlattice structures with the
potential for new and efficient means for detecting electromagnetic phenomena.
Research is also being done on unique materials and concepts for detector
components and devices for measuring high energy phenomena such as UV, x- and
gamma rays that are required observables in astrophysical and solar physics
missions. The CSTI program is more mission driven and is balanced among four
major research and development disciplines: (1) detector sensors; (2) sub-
millimeter wave sensors; (3) LIDAR/DIAL sensors; and (4) cooler technology. The
first discipline plans to develop large spatial imaging format arrays in the near
(1 - 30 pum wavelength) and far (30 - 200 um wavelength) infrared portions of
the electromagnetic (EM) spectrum. These goals are crucial to enable spaceborne
remote sensing for the various terrestrial, planetary, and astrophysical
missions. The submillimeter discipline is dedicated to developing the technology
to enable heterodyne receiver instruments for remote sensing in the 300 to
3,000 GHz frequency regions of the EM spectrum with a focus on developing local
oscillators, frequency mixers, and quasi-optical technology in this region.
Backward wave oscillators, lasers, and quantum well devices may also have
potential as oscillators. In the third area the acronym DIAL/LIDAR (DIAL means
Differential Absorption LIDAR while LIDAR means Light Detection and Ranging)
consists of research on techniques for enabling active remote sensing in which
a coherent source such as a laser is used to probe the environment. Research
is concentrated on technology for obtaining tunable, frequency stable, and pure
space qualifiable lasers. Finally, in the last discipline research is being done
on technology to enable cryogenic coolers in the Kelvin to sub-Kelvin temperature
regions in support of the efforts in the detector and submillimeter wave sensor
thrusts. Work includes research on various cooler concepts such as the pulse
tube, adiabatic, Helium 3, and zero-gravity refrigerators and their corresponding
component development.

PROGRAM MANAGER: Martin M. Sokoloski
NASA/OAST/RC
Washington, DC 20546
(202) 453-2748
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