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PREFACE

The proceedings of the NASA Symposium - Recent Advances in Structures for
Hypersonic Flight held at Langley Research Center on September 6-8, 1978, are
reported in this NASA Conference Proceedings. The papers at this Symposium
were presented by 24 speakers representing airframe, missile, and engine manu-
facturers, the U.S. Air Force, and two NASA Research Centers.

The Symposium was. organized in six sessions as follows:

I. Overviews
II. Engine Structures
ITII. Cooled Airframe Structures
IV. Hot Structures and TPS
V. Tankage and Insulation
VI. Analysis Methods

Papers and the authors thereof are grouped by session and identified in
the CONTENTS. The order of papers is the actual order of speaker appearance
at the Symposium.

The papers contained in this compilation were submitted as camera-ready
copy and have been edited only for clarity and format. Technical contents and
views expressed are the responsibility and opinions of the individual authors.
The size of the compilation necessitated publication in two parts (Parts I and
II). A list of attendees, by organizational affiliation, is included at the
back of Part II.

We would like to express appreciation to session chairmen and speakers
whose efforts contributed to the technical excellence of the Symposium.

Certain commercial materials are identified in this paper in order to
specify adequately which materials were investigated in the research effort.
In no case does such identification imply recommendation or endorsement of the
product by NASA, nor does it imply that the materials are necessarily the only
ones or the best ones available for the purpose. In many cases equivalent
materials are available and would probably produce equivalent results.

S. C. Dixon
Symposium Chairman

C. P. Shore
Symposium Coordinator
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HYPERSONIC WING-BOX HARDWARE

Figure 6

719



'SAVOT ILVWILIN NOIS3A 3JHL
@3q3a3adoxX3 savol IYNTIV4 IHL 73SVD HOVI NI '3IY3IH NMOHS 3IdV STINVd @3dv3ad 3IHL NO
S1S31 AVO 3YNSSIUd TVWHON ANV ‘NOISSIUIWOD 7dVIHS INVIINI 40 SLINSIY IHL

(/ 3¥n91d)
SIINSAY 1S31 TANvd (3av3g WNLveIdWaL WOOY

720



[/ 2in3Tjg

721

TYNOOVIG/(*NI/870SED) WO/N 09€2 | ("NI/8700TT) WOIN 0€61

("N1/971049) WIIN 096 (

TYI0ISd T°v1) Ns_o\z L6

"N1/47100v) WOIN 00L
(1Sd #°6) NEu\z 6’9

NOISSI¥dW0D
dV3HS
J4NSSIyd

300W/aV01 34N V4

LYWL NO1S3a

TNVd

dV3HS

NOISS3ddWO0I

YYYVVVYY O

y

ARKARARA

F -

S1INS3Y 1S3L TNV 43av3a 1uNLVEIdWAL WOOY

RANSSIAd




Q3I41LIN3AT 3¥IM

ONIYIM 39V9 NIVYLS IHL HLIM SWI190¥d IWOS LNE “ATIYOLOVASILYS QILv¥Id0 SIOV9

IHL WHINDD NI (4 400ZD) N Z¢6 Ol SLSIL NI @3zITILA 3yIM T3Nvd 1S3L IHL NO

G3TIVLSNI N339 QvH LVHL S39VO NIVYLS IONVLIOVAYD 'IUNLVYIAWIL LYHL LV 13NVd 3HL

¥04 QY07 3LYWILIN NOISIA IHL 3JA0EY INIOYId ()7 ATILYWIXO¥ddY QVOT V LV (4 0GG)

Y 096 OL 1S3L V ONI¥NG G3TIV4 X0d 3IHL 40 J3NVd 1S3IL q3avag 3IHL 'INDINHOAL

SSANA4ILS 32404 IWIL TV3¥ V ONISN S$I¥NTIV4 QILVOIANI OL LNO QIIy¥yd Iy3M S1s3lL
JSOHL 40 NIILYIHL '3J¥NLONYLS XOF IHL NO QILONANOD 3¥3IM S1SIL Q¢ 40 IVLIOL V

(g IUN914)
SITNS LSAL X0 IINOSYIdAH LNVITHINOIS

722



g 2an814g

(do 00CT) X €6 LY
3SN S39v9 NIVHLS FINVLIDVAYD F4NLv¥3dHaL HOIH

ALVWILN N9IS3A @3@330X3 FAN1Ivd "13INvd

INDINHIAL SSINAATLS-II404 IWIL TvIY v ONISH STEN1IV4
(3LVIIANT OL 1IN0 Q3T¥YYD F¥IM SLS3L 3HL 40 ¢T

X0d 3HL NO @3LINANOI FU3IM S1S3L 9¢ 40 TVIOL V

SLINS3Y 1S3L X0 JINOSYIJAH INWITHINIIS

723



'$S3¥O0¥d NI ATINF¥¥ND SI ONILSIL ANV
STANVd ¥vINGnLl GIONVAQY HLIM @30V7d3¥ N33E JAVH 100¥ ONIM 3IHL ONOTV ST3INVJ d3AVOT
ATIVOILI¥D LSOW IHL '1dIONOJ T3ANVd Q3Av3E 3IHL HLIM q3IL3TdWOD A1IN4SSIIONS NI3E
SYH 3YNLONYLS SNIM IHL 40 ONILSIL 'IUNLVYIAWIAL IT1408d § HOVW NV F¥NLVYIdW3L
WOOY LV SAVOT JLVWILIN N9ISIA ANV IUNLYYIIWIL WOOH LV SNOILVNEITYD avol a3dnToNI
WY¥90¥d ONILSIL 3HL 'H7Q SYM STINNVHD VIV 40 ¥IGWNN TYLOL 3HL 'TOYLNOD ANV ONI
~4OLINOW 1S31 ¥04 QNV VLV NDIS3A NV SISATYNY HLIM J¥VdWOD OL SLINIWIYASYIW Nl
-vY¥3dW3L ONV NOILD3T430 ‘NIVYLS ¥0d4 ‘LNIWAYNSYIW SAVOT LHOITd4 ONIAGNLS 40 SISOUNd
JHL ¥0d4 QILNIWNYLSNI SYM ONIM IHL 'SISTIL FUNLYYIAWIL WOOY ONI¥NG SYIINASNVYL
INIWIIVIdSIA L¥0ddNS OL Q3ISN SYM FONIM JHL JAOEY NMOHS MHYOMIWYdd LMYLSINN 3IHL
'SHOVP DITNVYAAH ()7 40 3SN IHL HONOYHL QIHSITAWOIIY SI IUNLONYLS 3HL 40 ONIAVOT
IYILILYIA NV TYINOZINOH ‘(4o GORT) M OTST 40 SIUNLYYIIWAL QTIIHS LYIH WOWIXVW
HLIM SIT140¥d FYNLVYIAWIL § HOVW QIMINDIY IHL IAIACYd OL SINOZ IWNLVYIdWIL Q311041
-NOD ATLNIANIJIANI §8 SISN WILSAS ONILVIH IHL '3YNLONYLS ONIM IHL WO¥d ATISY3
G3AOW3¥ ¥0 3Ov1d NI QITTI0d 39 @1N0D SYILYIH GIYVYANI 394v1 OML LVHL 0S QIN9IS3C
SYM dNL3S L1S3L IHL ' (zld/T1 QG/T) ZW/NY 8'¢8 40 FUNSSIUd JIWYNAT ¥ ONV §,9 G'7 40
NOILVY¥ITIOOV TVWNON V HLIM § HOVW LV ISINYD ¥04 Q3INDISIA SYM ONIM 3HL 'JUNLONYLS
1S31 ONIM DINOSHIJAH IHL SYM WvNOO0Md ¥NO NI GILSIL 39 OL JUNLONYLS IX3N 3HL

(6 34N914)
SIMH ¥04 dNL3s 1S3l

724



6 2an81yg

SIMH ¥04 dnL3s 1531

725



'SNOILViWY043d
T3NVd 3INVId-40-1N0 INI43d O1 d3Isn SYM INDINHOIL FONI¥4  JHYIOW V 7ONILS3IL ONIINA
'SISATTVNY NVILSYN V OL ANV SNOILOId3I¥d NOIS3IA HLIM d3IYV4WOI I¥IM AVOTl ANV 3IJAOW
JUNTIVL FHL 73¥NTIV4 OL QYO JAISSIHUAWOD V HIANN JANLYYTdWIL WOOY LV Q3LS3IL SYM
T3ANVd JHL  *3HNLONYLS 1S31 ONIM JINOSHIdAH IHL WOdd 1INV d3Av3aLT TVAQIAIANI

NY NO G3LONANOJ SYM AQNLS V “SYSNVX 40 ALISHIAINA FHL 0L LINVY9 ¥ ¥3IANN

(0T 3¥Nold)
1531 NOISSIYdWOI TINvd [3avid

726



01 21n81g

1S31 NOTSSHdWOD TINVd q3av3g

727



'SSVT19 QIY¥9 FHL WOH4 JONVLISIA LNVLISNOD V F¥V ‘dv39 Vv 40 AV3d IHL SV HONS 13NV
JHL NO F9NIYL dVINJIILidVd ¥V 9INOTTV SINIOd TV " ('NI 8h(0'Q) WW ZZ'T 40 3IONVLSICA
INV1d-40-110 40 IONVHI V SINISIHdIY 3IONIY4 INIDV/AV NV OL IONIY4 INO WONd
ONIQ3300¥d f3IVJ¥NS T3INVd JHL NO Q30NAndd ¥V SIONIY4 IONIHYILYIINI  'T1INVd 3HL 40
INOYd4 NI 4NV 3JA0dY JINOILISOd SVM 324NOS LHOITT V ANV 13NVd JHL 40 LINO¥4 NI AT3LVI
-TIWWI a3LJ0ddNS ST SIANIT T13T7vHVd 40 AI¥9 ¥V HLIM SSVI9 V  'NMOHS SI NOILIANOD
@V0T1-ON V LV 71INVd 3HL NO d3HSIT9V1iS3 SVYM LVH1 N¥31llvd 3IONIdd wmmoz JHL

(TT 3¥N914)
( aQvot ON )

HdY490L0Hd JONIYS JHIOW

728



11 @an81g

(Qv01 ON)
HdY490L0Hd JINTdS JHTOW

729



"IN3T7130X3 SVM Vivad dIy9 meoz JHL ANV V1VQ ¥3IDNASNVYL 3FHL NIIML3F INIWIFHOV

JHL 'SNOILVI0T 313¥ISIA M3I4 ¥V 1V SINIWIIVIASIA INVI4-40-1N0 FUNSVIW OL T13INvd

JHL 40 3AISHIVE IHL NO @ITIVLISNI FYIM SHIONASNVYL INIWIIVI4SIA O1d13IWOILNILOd
"('NT Q) WW QT Lnodv SVYM T13NVd FHL 40 d3LN3D FHL 1V NOILVWYO43d INVId-d40-LNO
@3¥dNSyY3IW 3IHL 'HAVY90LOHd SIHL OL ¥OI¥d ¥NTIVL ONITIONG JILSVII NV AvH T3INvd 3IHL
40 NOILYOd ¥3IINID FHL LVHL J3IMOHS VIVA 39VI NIVYLS 1S3L1-LS0d 'AV39 ¥3LINID 3IHL

40 NOILVWYO43d INVIANI TTVH3LVYT SMOHS OST1V HdVH9O0LOHd 3FHL *Mvdd dvId JIHL 9NOIVY

SIONIY¥4 SNOYIWNN IFHL NO a3ISvd av3id ¥3ILINID JHL NO LINIAYYddY SI NOILVYWHO43A 3INYd

-d40-1N0 LINVII4IN9IS "3I¥NITIV4 JLVWILIN OL ¥OIdd LSAM NMOHS SI T13NVd 3HL

(ZT 3N914)
C NTIV4 JLYWILTIN 0L ¥0Idd )

HdY490L0Hd FINIYS FUIOW

730



(JMIIVS ILYWILTIN 0L YOI¥d)
HdV490L0Hd FONTYA JdTOW

731



*NMOHS SI NOILD3IS-SS0dJ ¥3LIN3AD JFHL LY SITHONG VIO HLIM T13INVd d3ivid

(ST 3¥N914)
¢ JNTIYS ¥3L4Y )

HdVd90L0Hd JINTY JH10W

ELEN

732



€1 2an31g

(RNTTY4 ¥31dY)
HdV490.10Hd JONIY4 JY10M

733



"IN3J¥3d ()¢ A9 NOILIANOD avol
4vINJILdvd SIHL ¥0d4 vivd NO9IS3d 3HL NO d3Sve SNOILVLIO3dX3 FHL d3d330X3 TINVd JHL

*J1V¥4 Ol 73NVYd 3HL Q3IMOHS V1ivad LS3L 3HL HOIHM LV INIOd 3JHL SI “3¥N9I4 SIHL NO

0STV  “Y¥V3IHS T3INVd 40 NOILONNd V SV d311071d SI NOISSIUAWOD T13INVd *NMOHS 3I¥V

JUNSSAYUd ON HLIM FANLVIIdWIL WOOH ANV AVO1 JUNSSIUd TVWAHON V HLIM FANLVHIdWIL
d3LVAITI Y04 d3LVINIIVIO JYIM LVHL SIAUYND NOILIVHILNI HIONIYLS TTINVd d3aAv3d

(§T 3¥n914d)
ANV NIXS @3av3d JINOSHIdAH IHL HO4 SIAUND NOILIVYILNI HLONFYLS

734



%1 91n314

WO/N “YY3IHS TNV
0021 000T 008 009 OOk 00C O

r T T I T
WITLATYNY
34NSSIUd HLIM ¥,000T
N-Aw
- ml
b |-
= 9-+ —-0T-
=
i
g ¥ F - o1-
=) ¢
=
mm 0T- -
=) - 0¢-
g u-t
_
o]
O 1 Rl o YOI LATYNY dcz-
— 3¥NSS34d ON
= JUNLYEINEL zoom.llx\\a
9I-
yh
8- I INIOd 1S3l
0T1X0¢2- ﬁ. -
¢ S T N N SRS S T

009 005 O0Of 00¢ 0Q0C 00T @

NI/FET YYIHS 13NV

1INYd NTXS Q30v3d
JINOSYIAH FHL H04 SIAYND NOILIVYIINT HLIONFHLS

Wa/N “NOISSFddWOI TINYd

735



*INDYOL ANV “LINIWOW ONIANIF HYIHS ONIM J0 INIWIYNSVYIW IHL ¥0d4 SNOILYNODI AVOT
JATY30 0L d3sN 3d3M SONIAVOT NOILVHEIIYI ISIHL WOMd4 VIVA 'S3IOATYd JI9VO NIVHLS
JHL JLVYEITIVI 0L “3WIL V LY 3INO “Q3I117ddY 3Y3M SAV0T IVIILYIA JYIHM SNOILVI0T FHL
J4Y STI0EWAS dVINDYID AITT0S 3FHL  'STTOEWAS IYVYNOS IHL AD NMOHS SNOILYI01 JHL LV
S390Idd 39V9 NIVYLS ONIAN3E ANV dVIHS HLO9 HLIM CQILNIWNYLSNI SYM IFUNLINYLS ONIM
JHL '1d3ONOD ONIM IVINLONYLS- LOH 3T1IIHIA JINOSYIdAH ¥V NO HOY¥VISIY LNIWIUNSVYIW
SAV01 LHOI1d WY04¥3d OL SYM WVH90Hd dNO 40 SL1I3dSV LNVLIHOdWI IHL 40 3INO

(ST 3uN91d)
SIMH ¥04 SIXV JONFYI4F4 ANY SINIOd NOIIWEITYD INIWFNSYIW avol

736



Eeemira.

g1 910874

1004 INIM

X
\

\
/..22 3INIY3434 ONION3E

N N

>N
SIXV 3ONINIY Ss_El\ ~,

3903 INIAVITINIM

JOVO NIVYLS O
INIOd Gv0 @

SIMH ¥0d4 S3IXV
JONIYI43Y ANV SINIOd NOILVHEITIVI INIWIYNSVYIW VOl

737



"ATSNOIANVLTINWIS d3171ddV 3¥3IM ( 3 ANV “97V) NOILIANOD

HOV3 40 SAv0T 3IHL 40 77V *NOILVI0T HOV3 OL d3IddVY I¥3IM LVHL SAvol 3IHL 40

JANLINOVIW ANV NOILO3dIA 3JHL INISIUdIY SMO¥YY IHL 40 HLIONIT ANV NOILIIYIQ FHL

'A3ATYIA F¥3IM LVYHL SNOILVNO3 AVOT IHL NO MI3HD V JAIAOUd OL IUNLINYLS ONIM 3THL
0L d311ddV JY¥3IM LVHL SNOILIANOD avOT Q3LNGIHLSIA IFUHL SMOHS JUNOI4 SIHL

(9T 3¥n914d)
SNOILVND3 Av01 40 JINVHEO04¥3d 31ndW0I 0L @3Sn 9NIAY0T @ILNdIy¥LSIa

738



m..n.r._.ﬂ.ﬂr).. —

g 9NIavol

SNOILVNBI QY01 40 IINVWYO4Id ILNdWO) OL d3Sn 9NIQY0T QILngryisIa

91 @2an31g

J ONIQVO7]

1

vV INIQvOoT

739



"WVYO0dd IN3IW

-3YNSYIW SAVOT LH9ITHd V d0 1ldvd TIVILINISSI NV SI -NOILVYAITIVI JOVO NIVYLS TVINIWI

-43dX3 NV H<rh aNNO4 3A,3IM "HIAIMOH IVYINTID NI "ATIVIILATIVNY SNOILVND3 QvoTl

ONIATYIA ¥YO4 SNIVYLS JLVYINID Ol T00L V SV NVILSVN 40 3ISn JHL S3IANTONI VIYV SIHL NI

ONIOONG SI LYHL MYOM ¥3IHLO 'SNOILIGNOD J¥NLVYILWIL QILVAITI ¥04 SSIY90¥d NI SI

AYOM AVTIWIS TATINO F¥NLVYIdWIL WOOY LV MYOM 40 LINS3Y JHL 3dV VIva IS3IHL "NOILI

~ANOJ L1VHL NI Q3J3NAOYLINI 3IYIM SAVOT TVINOZIYOH IINIS “3INO 17NJ2I441d ATMVINIILYVC

Y SYM “7173M 001 04 LON QAId NOILVND3I INIWOW SNIANIE IHL HOIHM ¥0d4 “V NOILIANOD

dvo1 ‘*IN3J¥3Id ¢ NIHLIM Ol SNOILIONOJ 3F3¥HL 3JHL WOY¥4 SAVY0T 3IHL d3LVYINIIVD

‘NOILd3OX3 INO HLIM ‘SNOILYND3I IHL 'NMOHS SI SAv01 d3IT7ddV IVYNLOV IHL ANV SNOILYNO3
39Y¥9 NIVYLS HLIM Q3LvINDTYD SAVOT NIIMLIT HO¥Y3 ¥0 IONIYI441d IOVINAONIJ IHL

(/T 34N914)
SAvO1 @3IddY ANV @dLYINI1vI 40 NOSTYVdWOD

740



LT @an3tg
avol avol avo
aqaingrdLsia a3ailngrydisia aaLndIryLsia
2 94 vV 2 9 v 2 9V
=T=]C = = 0
N —| 7 BE IN3D¥3d
a3ariddv
a@317ddv - @IVINIIVD
7] ] =01
INVYOL . INIWOW wz_ozmmL dV3HS
- — 4l

SAV01 d3I7ddY NV d3LYINI VI 40 NOSIHVdWOD

741



*ALITTIOVA

HOYVIS3Y IHOITTd JINOSY3IdAH TTYNOILVN 3JHL d0d LdIONOD TIVANLIONYLS MNIS-LVIH V 40

S3ATANLS 1IN3J3Y ONIINA TIATOAT WVIO0¥d SIHL 'S3JITIS IWIL OI41033dS 1V NOILNdIdL

~S10d SSIYLS TYWYIHL ANV SITNOLSIH IWIL SSIULS TYWYIHL 40 NOILYNIWYILIA IHL aNY

JYNLONYLS 1S3L 3HL 40 ONIT3AOW NVILSVYN SIATOANI SIHL 'NVYLSVYN ONISN d3LoI1d3dd

d9 NVO S3SS3ALS MVWYIHL T13M MOH SS3ISSY OL ST WVY90dd SIHL 40 JATLIING0 AYVWIHC

JHL  '3¥NLONYLS LSIL AOTIVII0T HO MNIS-1VIH V ONISN LNIWIHYI4XT SSIYLS TYWYIHL V¥ SI
fS143ON0D TVYNLINYLS JINOSYIMAH SNINYIINOD “NIAAYA L1V WYY90dd wz_owzo.mmzkoz<

(8T 3¥N91d)
INFHTHIdXT SSTULS TYWHIHL

742



8T @2an31g

NOTLINATYLISIA SSHIS TYWYIH] @
SITYOLSIH FWIL SSHLS TWWHIHL @

ONITI00W NYYLSYN ®

NVHLSYN INISN @31J10F¥d 34 NYI SISSLS TWW4IHL T1IM MOH SS3SSY *3AILIIrG0

(RNLINYLS LSIL AOTIVMI0T ONISM)

INIWTYIAXT SSHLS TYWYIHL

743



'S3T71408d ONILV3IH JINOSY3IdAH ANV JDINOSY3dNS OL SNINS IHL ONILIANENS

40 1SISNOD SININOdWOD 3HL 40 SL1S31 A¥OLVYOdVYT ‘'SISATYNY HLIM NOSI¥VdWOD

404 Vivad 3IdIAOY¥d 0l S3ITdNOJ0WHIHL ANV S3IOVO NIVYLS HLIM TILNIWNYLSNI ONI34

JYV SININOIWOD JHL *3JdN9I4 SIHL NI NMOHS SV 39V13SA4 ¥3IMOTT 3IHL 40 NOILYOd
dVINONVLIO3Y V IN3ISIU4IY OL A3LVOIddVd IYIM SNIWIIIAS L1S3L AHOLVHOTV

(6T uN914d)
F1IHIA NO NIWIJIAS LS3L ACTIVIIO0T 40 MOILYIO

744



O INSTRUMENTED COMPONENT WITH S/G AND T/C

[=)
z
L
[}
—
=
[=]
2]
o
w
O
e ]
w
[} o
— :
2 2
=z o
= @ >
= o o8k
Ty
o
— > a
o] 5
Ll 3] o
& ” o
175 O o:’o
o
o
(7o) =
Ll
[
>-—
(e )
—
|
-]
(&
[aw]
—
[
(e ]
=
(e ]
P
—
<
D
o
|
745



*7331S SSFTINIVLS HLIM ¥3HLO JFHL OGNV WAINVL.

-11 HLIM Q3LvOIdgvd SI INO “Y3IAIMOH fSE3IM AITOS HLIM SWvVIE 3AVH HLO09 SN3WIJ3dS

1S31 OML L4V 3HL {ANNOY9IY0d JHL NI NMOHS SI FUNLINYLS SSNYL ¥V  "dILINYLSNOD

JYIM STUNLINYLS dNAXOVE LINIHYI441d 33¥HL  "A3IHOVLLV SNINS AOTIVAI0T 3IHL HLIM NMOHS
SI ANNOY9NIVE IHL NI 3INO 3HL AINO ¢{NMOHS 3¥V SNIWIJ34S LS3L IFI¥HLI IHL

(07 3uN914)
SNIWIJ3dS LS3L

746



0z 2in31g

NIWIIAdS LS3L

747



'S1S31 ONIYNA d3dNSVYIW ISOHL IYIM

T3A0W 3HL OL SLNdNI JANLVYIAWIAL *'SINIOd QI¥9 QT ANV SINIWITI 4O¥ ANV “I13NVd

dV3IHS “¥vd 9¢7 SNIVLINOD T3QOW 3HL *'SNOILIANOD AYLIWWAS 40 IOVINVAQY ONDIIVL
YNLINYLS L1S3L THL 40 ¥ILYYNO 3INC 40 SLSISNOD TIAOW TVHNLIONYLS NVULSYN IHL

(Tz 3yN914)
1300H TWENLINYLS NYYLSYN

748



T3aon NNy s ATRTY



0009 A¥IA SI VIVA Q3L0103¥d

ANV Q3NNSYIW 3HL 40 NOILVTIIN¥0D *IUNLONYLS SSNY¥L IHL 04 YV NMOHS V1va

3HL NDNS FHL LSTYVAN SdVD ¥IMOT IHL NO GINIVLEO 3¥3M (1S4 (00'0S) /N Hig

40 SISSIULS WAWIXVY ‘(4 406G) ) 09G QIHOVIY STUNLYYIAWIL NINS JHL ‘(L4 00G‘SY)

W 0007GZ Lnogy 40 3aNLILTY NV 1V ('Q 40 ¥IGWAN HOVW ¥V OL LH9I14 OINOSHIJAH

V 404 SVYM 3SVD SIHL ¥04 37140¥d ONILYIH JHL 'NMOHS I¥V SNOILYIOT ¥N04 LV IWIL
I71408d 40 NOILONNA V SV $3ISSIYULS TVWYIHL GILIICINd NVMLSYN ONV A3¥NSVIW

(7Z N914)
SF11408d SSTULS TYWYIHL FWNLIMYLS SSMYL

750



i
‘SSHIS

SALONIW [

g9 f l 0
D.H|1_ T T T T T N
0 o ©
ot -
0z +
DM -

O FON
05 - 0
8 r 1 w 7-°ﬂ.ﬁj—<8l~— T 1
ml
0 ﬁnrRV\mwAu|Mwumn4u,
q

0 NOILYDOT
6 -
0 s 0O ©
ﬂm: | 6

© 00
g L “dNorwvoon

R S s S R ]
or-r
d IR N
0 00 0
¢ L

¥ NOILvO01

1

7z @2an31g

00T~

0

00T

00z

00§

004

- T \#ﬂ
0

05 &\\\\\mww \\\\\\WWm
0

0

oot

Dml

o

@I NS O
NSV ———

FN08d IJINOSYIAH

S311404d SSFHLS TWWYIHL FdNLINKLS SSMHL

751



*SNOILVYNIIANOD TVYNLINYLS €3M QIT0S FHL NO d31ONANOD ONI3E ATTINIEEND AV

S1S3L ¥VIIWIS Q009 3ILIND SI MOILVI3HH0D V1ivd 3HL ANV SdVD ¥3IMOT JHL LV JdV

STIATT SSIYULS WNWIXVW FHL 'IYNLVHIAWIL WAWIXVW FHL LV 3IDI71S 3IWIL V d04 NMOHS 3V
NIMS IFHL ANV SNOL1LO3S-SSOMD Wv3Id 3IHL ¥0d4 S3ISSIYULS QILIId3dd ANV d3UNSVIW

(¢Z 34N914)
FUNLVYIAWAL WAWIXVE LY SISSIYULS TWWYIHL FUNLINYLS SSNYL

752



€7 @an31y
W/NW oomdu
‘ ¢ o NI/€TH
SSIYLS WWIIH] nv\\\lnvpuiduznnan\\\AV///r qu‘ .A \wwmmhw -
W/NW _
~mmm¢pm IVWY3H] 002 z\zz smmmmhw IWWYIH]
oo 00Z O  00Z- oh om 00t
1 L 1 T 1
o) BN |4ﬁ|. O]
ﬂ 0
AL |
N —  o— .Au
1 L1 dU ! L | | }
8 o 020 0z | - 0 0Z O 09
Nz—\m._v_ ‘SSHIS THAIHL @ADIMd BNISW O Nzu\m._v_ "SSRULS THREHL
NSV ———
.@ NIW f7 = JWIL
J11A08d JINOSY3dAH

JANLVYIdWAL WNWIXV LY S3ISSIULS TVHHIHL JINLINYLS SSMYL

753



| '(14 7T A8 L4 ZT) W /¢
AD W /'¢ ATILVWIX0¥ddY 3ITDILYV L1S3L IATLIVINISIULIY V W04 01 JUNLIONYLS XO0d ONIM
ANV NOA3JT3 (QUVOdLNO NV HLIIM d3ndWassvy 39 T7IM STIVIS NOA3TI 3IHL "NOISIA NOAIT3
ONIM JHL HLIIM ALITIFILIVdWOD ANV ALIY93LINI VHNLONYLS WIALSAS FHL FLVHISNOWIA ANV
W3ILSAS SIV3AS FHL 40 ALITIIVAYD TIVNOILONNA FHL A4IY¥3IA TTIM SIS3L FIHL '3I¥NSSIHd
IVIINIYIH4IA ANY “ONIQVOT ‘ONILVIH 40 SL23443 dINIWOD JHL HIANN WILSAS SIV3S
NOA3T3 3HL 1S31 Ol AYVSSIIIN JHO043Y3IHL SI LI 'V3IYV LVHL NI SW3ILSAS ¥0 FaNLINYLS
JHL ONILVY3IHYIAO NI 17nS3¥ NVI STVIS NOAITI IFHL 40 JovdVIT JAISSIOXT ‘AYINIIY
ONIYNA 'NOAITI ANV 9NIM IFHL N3IIMLIT ALIAVO FHL OSNIY3ILINI WOHd SISV9 1OH LINIAIN™d
HOIHM STTV3S INVANNCIY ANV AHVYWIYd 40 SNILSISNOD WILSAS Tv3IS V NIVINOD SNOA33
I7L1INHS 3IVdS FHL  'SIS3IL WILSAS STIV3S NOA3TI IFTLINHS FHL SI “Y¥v3IA SIHL 40 AN3 3HL
YYIN ONINNIS3d “ALITIOVL4 ¥NO NI Q31S3i 39 Ol d3IINA3IHIS ST LvHL 123r0¥dd V

(7 3WN914)
S1SAL WALSAS SIV3S NOAdT3 F1LLNHS

754



y7 @ind1g

NOIS3a NOA3T3/9NIM HLIM ALITIEI1YdWOD WILSAS IFLVHISNOWIQ

ALTY93INI TIVHNLONYLS WILSAS ILVYLSNOWIQ
W3LSAS STV3IS NOA3IT3I 3HL 40 ALITIEVdYD TVNOILONNA AdTd3A

dIL ONIM

SLS3L W3LSAS ST¥3AS NOATTI FTLLNHS

o O o

S3AILO3rdo

755



'S1d30N0D

IS3IHL NO SLINIWIYNSVIW SAVOT JHIIT74 40 SAOHLIW FHL ANV L1V d3IN0071 JAVH 3IM SL4IINOD

JHL 40 3SA 3JHL ONILVAITIVA NI d31S JAILISOd V N3I39 JAVH SWVHD0dd ¥NO0 40 SLTIAS3Y

JHL “Y3A3IMOH 'Q3AT0S3IY 39 0L SVIUY WIT90dd T11ILS IV FYIHL ANV INIOd SIHL

1V 3137dW0D LON SI HAOM dNO 40 71V *NIdAYA L1v 3INOG N3I3F SVYH S3ITIIHIA OINOSUIdAH
404 S1d3IONOJ FHUALIAULS L1OH NO MNAOM TTVINIWIY3dX3 40 LNNOWVY I1GVIIAISNOD V

SHIVWIY ONIANTINGD

756



SESSION V — TANKAGE AND INSULATION

757






21

*103jTUOW TEBOTUYDDI

Se TMSJOOITM °d 31990¥ 'IW UYITM $T9yT-TSYN I0Ba3uO0d> Idpun DYET/VSVN Aq papuny sem £pn3s mﬂﬂa*

*juel usBoipdy pInbIl ayl-jo-udysep

3Yy3 Y3ITM PIIVTOOSSE UOTIEBNTBA® TRINIONIIS 3Y3l Jo sITNSa1 3yl jo Axeuwmns © Juasaad T7im xaded syyg

*spaepueils LJorouyodsy juaTearnbs o3 psuldysep 3aediajunod pafang
ATTPUOTIUSAUOD B YITm poaedwod USY] sem 3JeIDATE vyl ‘waisds TanJ Jo udysop paiasjaad e sajeiodiodur

UYoTyM PaysTTqeis? sem 31jeadare jaodsuexl vmﬁmsmlm

g1 uSIsep [BUII V °UOTIUS3IE® pPaaladaa siadueyd
~X2 jedy pue ‘szojeIndea ‘searea ‘sour] ‘sdund SulpnTour wWIsds [aNJ IJLIOATER Y3 JO sjuswale iofem
1Te jo sud3fsag °pP2IEBNTEAS 2I9M SWD3ISAS UOTIBINSUT DTu980£1d pue 9anidnils Juel jo suldysap ajepipued
Auey r*syseydus zofem paafooea sjiuel 3Jeidafe uf [oang usdoapAy pInbiT 9yl Jo Juswuyeluod JUITOFIID
03 pa3jeTsa swarqoad 9yl °*us3oapAy jo SOFISFIDIOBIABYD 3yl §3ToTdxd AT9ATI0933J2 Isow yorym ulysap
paiiajead e SUTWADIBp O3 pAUTWEXD 9I9M s1daduod dujldus TeIsasg *IJBIdATR 10dsueal JTuUOSqNS paTeny

~CyT ® 103 wa3IsAs Tenj JUSTOTIIO UE JO SOTISTIIIOBIBYD Y3l SUTJop 03 pawmiojyaad sem Apnas sy

*3xodsueil U@szmlm

HT @2ATIElU9S2Idox B JO welsAs Tang 9yl
£q pejuesaad sweTqoad usdrsep ayj Suriordxs e p93IdsaIp sem Auedwo) BTUIOITTBD-Po/YYO0T 843 Aq peajonp
—uoD Apnas 3Judd91 Y *3JeAdATe Jiodsuell TETOIDUWWOD PSOUBAPE UT TaN] 103 Ammqv uagoapAy pinbrT Bursn

Jo Ter3usiod 2yl paysITqelIss pue sivadse TeOTIoTouydal 9yl poxoTdxe 9aBY YOTUM YSYN £q peiosuods

S9TpPn1sS JO S9TISS B 03 Pa] sey sTon] oseq-unajoiiad jo A1ddns 3ioys 1eT3ue30d 9yl 10 UIIOUO)

NOILONAOYINI

*JTITe) “jqueqang ‘Auedwo) BTUIOIFTB)-POOY}D0T
sTaRQ °M 983099 £q
¥NOTISHIA TOWINVI NIOOMAAH AINdIT

759



*§3doduod UOTIBRTNSUT PUE SIN3IONIIS 2IBPIPUEBD JO UOTIBNTEA® 10J Topow Yl SB Pasn pue pajdalas
SBM 3JBIDITE STYJ JO Nuel 3je 9yl “s3dadse SATIONIISUOD U0 3TqIssod se YOonm se UOTIU3lIe STSATeRUR pUB

uStsep sndooJ 03 13pao Ul "2an81JF STY3 UT POIBOTPUT St afe[asny SY3 UT PPIBDOT 2IB SRUEI TANJ IYL

*(33 T°79) w 9°8T IY3TAY TTBISA0 3Y3 PUB (33 4°6TZ) W 6°99 YIdueT o3eTesny (33 #/T) w 0'¢G ueds 3uia
usw opnToul pue 9In8TJ STYI U] UMOYS 918 SUOTSUSWpP Sue[diTe O]Seq owWOS SUOFITPPE ul °*[an3y CyT 3O
(mqT 009 T19) 31 006 £z Y3TM (WqT 00Z T6€£) 8% 00/ LLT ST (MI0L) 3y31ea 5013 jyooayel oyl °¢g*Q YIEW 3O
poads asTnid ® 3B (°IW'uU QOGS) W Q07 OT saedusassed Q% Axaed 03 Poz}s SeM IJeIDATE 3yl °S066T 243 UT
£37T1qeded TRUOTI®ASdO TERTITUT ue Sugjussaadaa polexodaodufl axem saianljedy L3oTouyosl pPedUBAPE YOFym

up (T °9ou2193j9y) Apnis snofasad ® uf paudysop A7Tenidoduod sem 3JJeadITE vwﬁosulwmd aufTaseq SIYL

(T 2an311)
1¥0dSNVEL DINOSENS QITANI-CHT ANITASVE

760



[ a4nbi4
—— (4 ¥'61LZ) W 6'99 — . !

761

wo9glL S
_l ‘ / ("lW°U 00§ ) WY 00201 JONVY
00 X¥d
(waj 00L l6€) b 00Z 11 M90L
80  HOWW
(3 vLt)
W Q0°gq

T A

LHOdSNVHL JINOSANS a313n4-CHT INITISYY



+pasSSNOSIp 29 jouued ‘owr3 03 9Np YOTym °soIpnis Odrajoueied 9yl Jo Su®IT InOJ ISBT 9yl jo uorildooxa

Y31 Y3TM saan8rJ SurmoTT03J 9yl uf pojussaad aq TTTM SjusweTe 4Apnis 9sayl Jo Yded JO S3TNSa1 YL

*33jead1Te jiodsueil Terodisduwod © ul uoijedoridde aoj3
159Q ST YOTUYM SUTWIADISP 03 UOTIENTeAd i9Yyjanj ® 03 pa31oafqns pue pIjroaI[3S 319M SWRISAS JUSWUTEIUOD
19n3 poiiejaid inoj ‘saTpnis JuTueaids $3d9DUOO-TEBINIONIIS Pue WEISAS-UOTIBINSUT Y3 JO I[NSdI B SY
2d£3 Muej olseq yoes 10J] walsAs uolsuadsns y e
2aN39N135 jue3 9yl 103 9JIT udysop peonpal B JufdJroads JO SOTWOUCID UO 3093I3J9 9yl e
sToAT 9anssaxd JuaI8IJTPp I03J uel 8yl Sujud sdp jo s3109IJ9 °U] @
2an3oNnils pIZTITqeis aanssaad 3ursn Jo AITTFqeRTA @y e
sowop Nuel-Tanjy o2yl ioj adeys poiiajaad v e

t19UTWAIIDP 03 POIONPUOD dI3M SITPNIS dfajdum
-BiBg °*pPa109Tds sadeys Surstwoad 3Isowm 9yl pur ‘poausaads saam siuel 9dLl TeaSsjutuou pue Teadajug
.4q3o0q 103 s3da0uod TeRANIONIIS “poysSTTqelse 2I13M SPEO] PuU®B BFISITAO uldfsag °*uoFile8FisaAuf [eanionais

9yl Uy papnIoUT sjudwWAT? Apnis a9yl sAerdsyp 8an8yJ sTYL °*4ApPn3is UOTIBTNSUT Syl Jo eyl YIFm [oTTeaed

U pe3Ionpuod sem USTS3p Nuel-[anj syl 103 3doouod paiiajaad B SUTWISISP 03 UOTIBSTISSAUT UV

(Z @2an31y)
AQNLS NOISEA MNVI

762



763

2 ainby4

NOIS3Q JINVLI-IVNId ®

NOISNIdSNS ANVL

34171 N9IS3d

TIATT RNSSIYd
NOLLVZI118V1S FNSSIYd
1dYHS JWO0a

S3tanis JYHNVYvd @

ONIN3IYIS IdIONOD @

VId3LId0 NOIS30 1vdNLoNYLS e

AGNLS NIIS3A MNVYL



*11BYD BUTMOTTOJ 9Y3 UOC pIsSSnNISIp ST ‘odueiiodur swailxa
§3T JO 9SnEO9q ‘BIASITID STYL °S3BWEp TRANIONIIS JO JUIAD 9YJ U paurejurew sT L3ajes IY3IT]
JBY3 2aInsus 03] pajjfoads 3i9m sjuswaifnbai 9soyl - *BIASITI) 20ueaaTO] S3eueg pue SnITiry @

*pTI937a0 uSysap 2y3 uyl porjroads @19m speol 9soyl Sujuiquod Jo poylew ayl pue 3ulpeot]
TENPTATPUT 9yl 303 L3I83jeS JO SI03DBJ dY] - °*BIISITAD SPROT paulquo) pue A3sjeg JO sioidej e

“(1sd 6°8Z) BdN £°66T = G°T X (Bd1 8°¢Z~ Va1 v¥T) T°T = d :ST (37 000 G£) W /°QT @pn3TaTe
9STNID Y3l 3e 2anssaid ajewyiyn syl ‘o7dwexs 1og “*A[eafioedsaa ‘Qp°z Pue €€£°T ‘06°T ‘00°T 4£q
aanssaad Bupieasdo syl Bupdrdraynu £q poujpiep °ae sainssaad 3sang pue ‘jooad ¢‘sieUTITN ‘ITWIT

*5109139 BIJaDUT
pue 3DUBIATOI onTeA JIF[S21 I0J JUNOIOE 03 T°'T JO I010e3J ® Aq pafrdriTnu sinssaad Tefiua
-193JIPp Kq pourjop ST 2anssaad Supjeaado ay] °UOTILISPFSUOD IIpun BPpn3ITITE 9yl 3B aanssaad
943 snujw sanssaad Teujwou 3Yy3l ST sjuel CHT ay3l uo Suride (dV) asinssaid [eTIUSIIIITP BYL

*udtsep juel ¢y ayl o3 arqedrrdde
paunsse 9ae (Gz YvJd) oanssaad ujqed aoj paaynbax siao3zoeg °(eisd TZ) ®4A G¢vT 3O aanssaad
Teujwou v 3¢ 93e1ado 03 paufysop 2I9M JJeRIDATE SUFTISEq 9Yl 103 sxuel CH - °*S[Npayog oinssarg O

*3aIn8TJ 193] B Ul ATINJ 2I0u pauljep 21ae pue Apnis STYl 103] poi1edTisoaur aiam

SUOTITPUOD IYSTTJ @ATJ °PoUFISpP 219M sSadoT9AU I9ANSUBW SY] PUB IPNITITE YITM UOFIBTIRA

poods ul8ysep oyl °IonJ Te3I03 JO JuddIad / JO T9NJ SAIISAI TeINIONIIS ® YITM (DVW) PIoyd

OTueufpoiay uUedy Iuadasd gz 2yl 3B °2q 03 pOUNSSE Sem ITWIT 30 piemioy 8yl ‘aueTdare aupIa3seq
umoys ATsnojasad 9yl JO SUOTSUAWIP pue 3IYSTom @Yyl SUTSN POUTISp 2I9M SPBOTT -~ °*SpEO] Udfsag O

*3JeaoaTR [[Q]—1 °Y3l I0J POSN 1BU] SEB SWES 93 3ursq BIASITAD ITJEo9ds YITm G7 ¥Vd uorieil

-STUTWPY UOTIBTIAY TBI9PO4 oYyl JO sjuswairnbaa Teanionijls ayj uo paseq aie BIISITIDO 9yl ‘Teisuad uj

*BTI93TID 9¥sayl jJo uolledrydde woxajy S3upji[nssx spuail ssew [INIONAIS
Buyssasse 103J. s3jxodsueal 3Jus1and 03 JusTeAINba £393EBS JO T9AST B pue SUOTIBANBTIUOOD Yuel IIBPTPUEBD IBYI

3O UOTIBNTBA® TRANIONIIS 3YJ I10J SISBq Oyl 9pFAaoid 03 pPaUTIOpP SEM BFISITAD USTSap TRINIONIAIS Y]

(¢ @an314)
VINALIND NO9ISIA TVINLONYLS

764



¢ a4nbi4

VIY3L1YI I0NVYII0L I9YWYQ NV 39114 @
V1431149 SAY01 QaNIgW0I NV AL3dvVS 40 SHOLOVY @
F1NQIHIS |NSSTId o

SNOILIGNOD avOTN9ISIa o

VIdi1I14J NIIS3a TvHNLINYLS

765



spotaad Suol ATIUSTOTIINS B 103 TBOTITIADGNS SUTBWAL MBI SEW{OTYI~ayi-y3noays

21INSUS 03 USSOYD 24 TIBYS TeTIalew pue T9A2] sso1ls Supirexsdo syj ‘uoflypuod s8esn Tewiou 3yl 103

*s91pnis udisap a9yl
ul pe3leSTISSAUT 9JB UOTIDDITP [BFIUSISJWNDITO pue TBUTPNITBUOT BYJ Yjoq UT s}dea) ‘-isquew jusmwydejje
auo SuUFpPNTOUT *}OeID SSAWIDTYI-dY3I-YS8noayi (°uy Q°ZT) WO-G°0f ® YITm speol IY8yT3 pue aanssaad ajejad

-oidde ay3 Sujlaoddns 3o ayqeded 9q ISNW dINIONAIS NueI Y3 ‘UOTITPuUOD dZewep [IUSPTOIE Y3 104

*23esn Tewaou 3upanp
pojelnunodoe 28ewep pue o9Srwep TEIUSPFOO®R 0IUT POPJATP ST BIIDITID (@Iee~[TeJ) 2OuUBIaT03 33ewep 3Y]

I¥ 28 LOTTV wnujunly %207 e3BWIITN ( TSY S) BAW £°0TE = d

*UOTIBRINOTED STYI UT pasn
ST Z JO 10309B3J UOFIONpail ¥3JF[ V °SUOFITPuod punoad pue IY3FI37 Teorileumls yjoq sapnIour YsTym 3uipeof

un13jo9ds B UO poseq 9ie SITqEMOTIE UBTS9p 9yl ¢ (pezianssaadun) san3oniis Fujpuaq d3e[dasny 0]

(2,€2%-) 1 07 =_1

0°G = X Supjexado ( Ts¥ €7) ®aW 9°8ST = O3
S0 = ¥
LolTe unupunie 617g a3ewTITn ( TS %¢) BaW €z = Oa

:ST S5313S TETIUSASJUNDITO WNWEXEW BYJ

*s9T240 000 0% = (G/000 0G) X #» = N “*®°T ‘y JO I030BJ UOTIONP3L ¥ITT
® pue (IY3IT3F/ay G) 3IY3rTJ 12d 970L0 3anssaid JeUIDIUT 2UO0 UO Paseq it SITqemOTTe UOTsual dooy urys
Y3 *sjyuej pozyanssaid ayz aog ‘Izodsueay vwawsunwmq STY3l 103 pasn aae JY3TTI/ay ¢ AT°3euyxoadde jo

auTl 3IYSTTJ °3eaoae ue YITA 9DTAISS JO Sinoy (OO0 QG °*Suof3aypuod Surjeasdo pue uSysap 23eWIITN IY)

103 STOA3T SS213S UOTSue3 uldysop oTqisstwaad oyl SuplTuwi] £q 39w 2ae sjuswaagnbax uldysop andyie]

(y 2an31J3)
VIVALI¥YD JONVIITO0L HOVWVA ANV dNOIIVd

766



 a4nbi

(lv344-340438-Av31) 39vSN TVWYON
JOYWYQ TvIN3aI3dV
(34¥S-11v4) JONVYITOL JIOVWVA @
(7 X 0CO 09) 3ANLITdWY INVISNOD -
(¢ X 000 0%) ON1QVOTWNYLI3IdS -
J19YMOTIV NI1S3d
IHOIM4/4H 6 - IWIL IHIIT74 IOVYHIAY
dH 000 05 - 3417 301A¥3S

NOIS3a 3NdILvd ©

Vidi1idd FJINVHI101 F9VINVA ANY INIILYS

e
e = TR TN

767



*ss9o0xd BuTuas’xds STYI

Jo do3s yoea uyr poaurelqo S3ITnsaa 9yl 9zTaeuwns io AeTdsTp saan3ty Supmorrol 9yl °sidaouod Furstwoad

j3sow 3y3 JO UOTIVAT3S a9yl o3 s3daduod 3IEpPJpuEd pue UOTIeINS8TJuod uel 3JB aYy3l JO UOTITUTISP 9yl woxj

19400 pue 2In8fJ STY3I UT pazZTiBuuns 9IB SIUSIUOD Yl ‘3I03jye Zupusazds ay3z jo yiadap ayl jo 2an3otd

1181890 ue 39praoid o] °sideouocd [Tem-98eTasnj pue Yuel 91BPIpPuUEd 9yl ‘i1sod pue JYSTam Jo sTseq ayjz uo

‘uo9ads 03 yidep JUSTOTIINS JO UOTIBNTEBA® TRINIONIIS ® wiojaad 03 ST sel sTYI Jo aaT3Ioafqo ayy

(§ @2an3813)
HNINAZUOS LdTONOD

768



G ainbi4

S1d3INOJ INISIWOYd LSOW 19313S

SNO11¥0d0d¥d
IHI1IM-WNWINIW INI430 ANV SL1dIONOJ ILVaIaNyd 3Zis

INFWNOYI1ANT 8N LYYIdWIL/AVOT
(40S09) SNNY ¥3LNdWOI ALITIGYLS/SAYOT TYNYIINI

S1d4INOJ 31VaI1aNYI
NOILV4NIIANOJ MNVL L4V

ININIIHIS LdIINDD

769



*ATeaTioadsox ‘spus TTews pue 93aeT 94yl I® (33 0°ZT) w 69°¢ pue (33 0°6T) W 6/°G AT9o3isu

-1xo0oxdde jo sisjsuwerp Muel Yitm 3uoT (33 0°0%) W z°zT AT°3euwrxoxdde 919 pue uolIRINSUT 30 (UT (Q°9)

wo g*Gl POUTEBIUOD SUB] SUITSeq Yjog ‘wolsds UOTIBTNSUT weoj aariejuassiadsax v 103y paieTnisod sem

Amum 94LL) mE €*6TC JO uel awWnJoA JuBISUCD Yy *2an3FJ STyl Jo 3aed IaM0T @Yl UT UMOYS ST SUOFSUSWIP
’juel O1seq Yl puB “‘sSSIWITYI UOTIBINSUT ‘SuUnjoA TeUIIIUT u33mlaq dfysuofielai 9yl 031 UOTINIOS

*2aIn30on13s 98eT9SNJ JEBUISIXS UB Aq Pajaaed aie YDFym speol Lpoq 8yl jo ioddns ays
uy @3edydorilaed AT9ATIOR 3,US20p puB I3UFBIUOD [onJ ' ATdWys ST Muel 9yl YoTym uy ‘Teadajujuoy e

*speoy @23e1asn}
9yl S9TIIBD OSTE puB [o9nj 9yl JO ISUFEBIUOD 3Y] SEB Yl0q SIAI9S U3 dy3 9aaym *Tea8sjur e
1918 L9Y] (poIdPTSUOD 2I9M UFTsSOP
quel jo sadA3 oIseq om] +2in8T3J STYI uT polealsnII 21 °‘sosodind sisdTeue Azeujuiiead I0J paunsse
aI19M UYoTym ‘sdrysuorieel J2Fajdmod3 S3IT pue uel 9Yyy Jo uoFiran8fJuod Teaauald a3yl °saseyd Sujussaos

UOTIBINSUT pue [®INIONIIS 8yl Yloq 103 STSEq B SB PISN Sem 3IBIDITE® aYyj 3O Nuel 3Je 3yl

(9 2an3ty)
ANVI 14V 40 NOILVIADIJANOD TVHANID

770



9 a4nbi4

(9vLL) €612

(Lozy) 0°cL (¢oov) 0Z'ZL (34) w 1
(L6'LL) G9°E (8L°CL) 06°E M) w cp
(GZ'6L)L8'G (02'6L) 009 () w Lp

(9vLL) €612

(g¥) g TOA

—

Q ‘13NY1S
v.ZdFN UH

{urgg) wa Lol

* *
(ut 0°'9) Eowm— (wet) h
; wo 482
(1 0'g) wo h _ s wmw
TVY9IININON
Ammm ‘£1)
(" wze v,

5\
t

*

SIXV HONIW
SIXV HOrvin

57|| San3
VOILdITI3

\ E ££°52) m
weLL
(3 0°89) w £°0C

mDO._.ZOU 43LNO 'SNd F XV
HNOLNOD HINNI ¥NVL §

i 7
\.. i~

ANVI 14V 40 NOILVENIIINGD TVHINID

771



*4y3moa3 MOTJ 031 2OUBISIE91 puk ssauy3nol ainioeay Y31y sIT

pue ‘20UR3ISTS91 UOTSOII0D SS13S ‘AITTFqeuao3 ‘AITTTQePIoM S3IT Se TIaM se ‘saanjeiadwdl OTuaduokid
e AITTI3IONP S3IT JO 9Sneddq pa3d9T9s sem KOT[EB WNUTWNTE §TZZ @Yl ‘s)uel jo saddl dFseq yzoq 103
TBTa938W MUR] DYl 203 PI3IDI[OS Sem GTZ7 LOTTe wnujuwnie syl “sesiaym fuldrsep Muel Tera8ajutuou ayj jo

1T2ys =28e[osn] 9yl 103 STEBTAS3IBW dY3 I0J pasn aixam (G/0/ PUe 4Z(g) SAOTIe wnujune TEPUOTIUSAUO)

*$)e9T JO s92anos [erjuajod dzFwfuiw ol suolileindrjuod 209Td-dU0 03 PIIDTIISAI
axam ‘Tea8ejutuou pue Tead93jul yioq °s3deoucd TTea Nuel TIV ‘UOTIU3TISOAUT STY] 103 pPasn sem uel

Teagsjufuou sy3j I03J paqladsop Se uSysep [Iem 2097d-ouo auwes ayj ‘ul8ysop uel Teadajur oyl 10J

*ugdysep Nuel auy3z 103 sidodouod 3jep
—-Tpued 3yl UT pOpPNTOUT SeM UFTIS9p J[BM pPeUSIITISUNn ue ‘UOTITPPR U] *Muel °2Yyj JI0J Su3Issp psusajIfis-993
pue ‘pousIITiIsS-99z ‘pausiJTis-9pelq 92Ul pu® TIoys s3e[asnj syl 103 s31daouod pausyjFis-iIey pue -39z

UOTIONIAISUOD TBUOFIUSAUOD 9l @asm udyssp >uel Teafajufuou 9yl 10J paiaprsuod s3idodouod TIeM 3YJ
*S931EBpPTPUBY [BINIONIIS ¥S3Y]J S93BAISNTTT 8an3T3 sTYl °(Teildajuy pue Teadsjuyuou *°a°J)

udysap jquel jo sadL3l OFseq dSY3l JO YoE® I0J pIaIenTeA® 239M S3daduod ulyssp TraAn3onais SUulsTWOIJ

(¢ 2an313)
SALVAIANVD TVIALOMILS ANVL

772



J 84nbiq

dIN3I441LSNN

—

@3IN31LS-33L MVV\
12

>

(3N34411S-337

QINIH4115-30V78 NV

EETHICHL TR

TI8Y011ddV _
10N QINIHILS-337 & s
WY9IINI WH9IININON  ININOAWOD
|  vdnLonALs

N9ISIA NV MM

S11VAIANYJ 1VdNLINYLS MNVL

773




*udysop jquej
9yl JO SIUBITNSIA JUDWOW pUEB SSI3IIS 9Y3 pue sjudsuodwod JuswadeTdsSTIp 2yl POUTIIP UOTINTOS OFIEIS 3AYI
Jo s3INs?ay °SPeOT TPUIIIUF TTEISA0 3Y3 SUFISP 03 STapow [eanidoniis ayl ojuy induy 103 9pod ,HY0S09€,

93 3uysn papod SadM SUOTIINGTAISTP 2anjeasdwel pue ‘eanssaad Teuaajuy Muel “speol IYSFTI =2yl

*sjuduodwod ISIY] I0J pasn
oxom A1snotadad paqraosep se sTepaslew ayj *uel Juppuodsaxxod ayj o3 posn 3daduoo TTem paulII[IS
-3peTq B YITm 93eTesn] oyl 10J po31oaTes sem 3doouod Joued psusjjris~-o99z ' ‘Tapouw Juel Teilajuf

~Uou 9yl I0J °STOpPOW Yjoq I0J PSIIV[S 219M sjusuwoueade TeTIs9JeW/TRINIONIIS dAFIeIuasaidey

*310ddns paemioj 9y3 3e poiitwiad sem

UOTIOATIop TeTpPea 9TqFiedmod Afuo ‘seazaym fwopoaij jo s22189p TeUOTIRIOX pue (TBPIPER1 puBR TBIXR) SUOT]
=09739p 9TqFiedwod dAry TT3Ys pue quel 3yj °‘3jzoddns 3je 9yl 3y *S92InsOTO uel 3B pue pIiemioj aYyl 3JO
saxojenba a8yl je pojaoddns sem duel 8yl °udfsap jquel Teadsjujuou syl I0J pIsSn BIBp TOpoW I3l JO SWOS
pPU®R SUOTSUSBWTP uel duUl S3IBIAISNTIT IY3TI 9yl uo 3aandf3y 8yl °*sudysap >uel Jeadsjujuou pue Teadajug

94yl 103 pIYsSTIqeaIse K13swoa8 duel 3Je SUT[SSBq Y3 WOIJ PIYST[GERISD 2I9M STSPOUW TRINIONIIG

‘uojjenulojy A819us ue uo paseq poylawW UOTINTOS IOUII3JJJP-2ITUTJ B S3%N
wea8oxd sysATeue TToYys pazjadIndwod sTYJ °*s9sLTrue AIFITqEIS 943l 3IONpPUOD 03 puUB SPEOT TBUIIIUT pue

SUOTIDITJOP Y3 SUFJOp 03 Pasn sem (7 9ouaadIay) #Yosod weadoad sfsATeue [Tays pazjaaindwod ayj

(8 @an3713)
SISXTVNV TTdHS

774



g ainb4

amd B
00z seee S INIWOW 9N aN3g
(w1 2g'sS) (w 0°L9¢) ("ut 26'88) | ¢ QZ< mQ<O._ mZ<l_n_Z_
weess) | G gee— ] woesez SINIWIIYIASIQ - SLINSTY @
— — Eu?_. 0v) (Ut 09) —=i —
oor 109 ) SQY01 AGOg ANV
T STUNLYYIAWIL ‘FUNSSTUd
4 | - SQY01 a311ddY @
wemy | oy
et L - - N Al S1d39NOJ
; TV 143LYW/ 198 NLONYLS
\ N INLVINISTH AT @
140ddnS / 4W\\// ﬁ WY¥90¥d T13HS
IS OIS O 3Z1Y3LNdWOD p¥0S0d @

SISATYNY T13HS

775



£
*3¢*T = (‘u) piemoprs pue 37 = ANGV

z X
paemdn ‘3¢*y = (u) paemumop ‘8¢ = ( U) paemiog :patJToads 9aB sio03lde] peol 3UIMOTTOJ 2yl

*u3ysep

93 U] PoIIPFSUOD 3I3M GZ ¥YVJ UF PaTIToads sjuswaapnbaa Buipue Adusfasws ay3z ‘uolljppe Uug

*(33 008 T2Z) WY %9°9 ST SPMITAITY (9T 000 9T)

Ni Z°T/ 30 TTe1 Teluoztioy ayj uo peoldn ue yiaim 8Q°T- 3JO UOTITPUOD IDANdUBW-dATIEZ2U V
*TEOFITIOUOU 9q 03 PUNOJ SeM UOTITpuod sTYl °*((sd3 0G) s/u Z°GCT = wvsv ?duaTnqany
wiojsuou £3Tsualui-ysTy ‘(33 000 OT) U G0°¢ 3I® PI3IBZTISOAUT SBM UOTITPUOD ISN3-TEOTIIAA ¥

*(qT 000 0S-) N ZZZ- 30 TTe3 TBIUOZTIOY 9Yl UO PEOT UMOp B YIFM 9STNID jo 3iels 3e 3 (°T © ST
UOTITPUOD STYI ‘*uUoTIEBNTEBA® on3FIBJ 2yl JO 3Jaoddns uf pale8T3soAul sesm UOTITPUOD ISTNID IyJ

*UOTITPUOD STYI Sutanp ToA3] BIs 3e s sueTdaty * (49T 000 OET)
N 8/G 3O TT®3 TBIUOZTAOY 3Y3 UO pBOTUMOP B UY3TM S0°'T 3B asanduew Sujyd3fd 3idnage uy

*(33 008 T2) Wi %9°9
ST SPN3ITITV  * (4T 000 00T) N1 Ghy FO TTeI 243 uo peoTumop ® Yitm 8g'z I UOFITPUOD VId V

1SMOTTOJ S® ST SUOTF3ITpPuod IY3ITTJ 9sayl jo uoiizdjaosap

*UOTITPUOD 3ISNS-TEOFII9A B pUR UOFITPUOD SSTNID B ‘UOTITPUOD ISANIUBW-DATIILS2U B ‘UOTITPUOD Idanduem

-8utyo37d 3dnaqe ue ‘(vyIg) UOTITPUOD }{OBIIB-JO-3T3uUR-MOT 9AT3ITsod B POpPNTOUT SUOTFITPUOD 3IY3TTJF oYL

v

*Apn3s STY] 107 po3e3TisaAUT 9a9m UCTITpuoo Juipuel LousSiswe ue pue SUOTITPUOD 3IYSTTI OATd

(6 @an3tyq)
SNOILIQNOD GVOT NOISAA

776



6 a4nbid

(62 ¥V4) "GNOJ ONIANY1 AONIOYIWT o
(60°1-) YIANINVW FAILYOIN @

1SN9 WOILHIA o

(60°1) 3S1NYD 40 LYYLS o

(B0°T) ¥IANINYW ONIHOLId Ldnydy o

(66°2) OV LLY 40 319NV MOTIAILISOd o

SNOLLIGNOJ av01 N3IS3d

777



*( UT/qT 00%Z) wW/N 0z AT@3eurxoadde je Juelsuod st 9di03 dooy YL
*19qF3 I9MOT a9yl uo umoys ( Ui/qI QOTTI) W/NXM 00Z 3O Peol @Arssaidwod ® yifm si13qf3 aoddn ayi uo pajou
st ( UE/qT 000%) W/NY Q0. AT°3ewrxoadde jo peol STFsusl wnurxeuw e ‘udysop quel TJeadajuf 2yl 1og

*3UTpPEOT BTIISUT NUBI 9Yl 03 °Np palou 3ie 0TIvA SFY3I JO suojlIeadlTe IYIITS

*uoTleZFanssaid TeEUILIUT BYI AQ pasned *ss3813Ss TeRUOTPTIBW-03-dooy JO OI3e1 T:Z ‘PTOTJ SS92135 [BIXERIqQ ®

L1o3eutwopaad sT udysep STyl 103 quel ay] “‘uof3odarp dooy sya ur ( uL/qr 0LI) W/N} Of Surpuodsaiiod e

puB TTPYs 8yl JO Sa3qTJ swWoIIXs 9yl uo ( cﬁ\na 00.Z) w/NY 0% ATe3ewixoadde sey Aazv 95103 JRUOTpPTI=W
ay] ‘udyssp quel Teadsjutuou 8yl JO 33eI9Sn] dYl UO pIIBDIPUT ST UCIINGTIIsTp Juypuaq TeOIdL3 VY

*£312BTD 103 umOys

30U @ae Ingq SISATRUER TBINIONIIS TTEBIIP 8Y3J U PSPNIOUT 3JI3M Sjuswowm TeUOISIol pue Juppuaq 8yl °*sSpeol

TeUIaIUT 9yl JO uUoflaod sueaquaw sYy3l ATuUO 3ID3TIS1 PUB UOTITPUOD IY3TTJ VI1d 94yl 3UTInp INdO0 S99103

2say] °*uof8ea yjzdusj-aalaenb duej syl e juswuoajau’d ulrssp jutod TeoTdAl B S3O0Tdep 2in3TI STYL

Suni peOT TEBUL3IUT HY0S0d 243l 3o
s3Tnsa1 9yl 3upsn SUOTIBDOT 9S3YJ 3B PIUTISP 9I9M SIUWUOITAUD dinjeradwsl/peoT aY] *62ansOTd juel
3] pu®B paemio] ayj jo siolenbs a8yl ussmisq syjzsdusy asjaenb-ssiyi pue i93aenb-suo ay3z o3 puodsaiiod

suoi8aa1 asay], °sTsA[eue Sujussads 31deOUOD-TBINIONIIS 2Y3 I10J PIIDT2S 2194 SuUO0T391 UJITSIP JUTO4

(0T @2an8TJd)
INTHRNOYIANT aVOT NOISAA INIOd

778



01 aJnbid

av3IH QYYMYO04 40 ¥0L¥YNDI WOY¥4 NOILYIOT HLIONTT-¥ILYVNO INVL 2
SAVOT ILYWILIN NOILIGNOD (HOITdV1d T

779

00 | (oscaety | 62t 861- | (@0 | €828y | (awzsz | ¥Imol

WO 19 | SE2ow | Gwno0sz | €99 | (9290 | (€10 o€ aw

00 | (oasy | (€36989 | (00 | (wsa o | (81D L0z ¥3aah
NV

00 | ®1)0e- | (092 89%- | ¥IMOT

(€20) bl (0) 0 (0 0 aw

00 | (€noe | (6992 L9 43ddn
39V13SN4
<y N by y N Iy ININOJWOD
INVL 93N SNVL W93 ININON Wanlindls

o /390 WY 30404 INVEEWIW

INFINNOHIANT Av01 NIIS3a LNIOd



*UoTITpPUOD

SutprOoT TRPIXEIq B 1097J9X PUEB SS913S§ TEIIUII2IWUNDIATO uel Ton3J 9yl o3 pofrdde aq 03 oTqemolTe udysep
2yl juesaid ‘9AIND JI9MOT SY3 PUB ‘9AINndD puodas 3y °popeol ATTBIXERTUN 238 YOTym “sowell se yons
fULRs uey3l a9YIO 2IN3ONIISqns Nuel-Tany o3 alqeojidde Toaa] ssoals uldysap a9yl s3oa[j2ax aaind 1addn
a9yl °*sprol u8ysap 93BWTITN WNWIXEW Y3 3I09TJ21 speol parldde aya 3ryl uoridadxs 3yl YITM ‘SUOTITPUOD
Sutjeaado a3yl o3 aeJIwWES ST uofieoiidde 8y *sandTJ sTYl uo saaand iaddn oml 9yl Aq uMOoys JIB SUOTI

-Tpuod u8 sap 23IBWTITN SYJ 103 U] Y3l JO 9INIONAISQNS PUB UHS 94yl 103J SaTqemo[Te uljsap ayl

*21n8TJ STY3I UT 2AIND I2M0T 3yl £q uMoys ST uM U3TM 9TqemOTTP uSFSop STYl JO UOFIBTAERA BY] °C JO
xaput K3rTenb ondy3e3y ® 03 spuodsaxiod YoTym (FSY GZ) BAW TLT IO TOAD] SS9131S B 03 Paid]alsal seam Nuel
I9NJ 8Yy3 JO SS9I3IS UPYS JBIIUSIIJWNDATD Y] pPuB Pdsn a9I1am UOTITPUOD SSFNID BY3l 103J SpeoT ITWIT 2yl
‘uop3Tpuod Sujjeaedo 9yl 104 °*°an3I3y STYJ UT UMOYS 9aB DUB DPIYSTTQEISD 2a9M AOT[E WNUTWNTE TCRL-6TZZ
103 Suop3Tpuco udyssp °23ewr3Tn pue Burzeasdo 9Y3 y3zoq 03 saTqemoTTe uldrsaq °*uSfysop I0J pIsSn E[IAI]

559135 UOIsUa3 UBTsop @¥Tqrssiwiadd ay3 Bupldoralsea LAq jJsw 2ae sjuswaainbsia udrsap an8fae3 ayg

*s53daduod JIes 231BPIpPUBD Byl JO sIsATeue
Teanjonals 943l Sujpanp BFAVITAS 89Syl jo uojledsfrdde ay3z 9qFaosap 03 ST 2an3FJ STYI JO IUIIUT IYJ

*U0F3I09s BFA93TaO udTs9p 9yl ufl ATsnofavad pejussaad sem BFI93ITIO 2n8F3IeI 3yl Jo UOFIATAOSIP V

(IT @an314)
NOISId INOIIVA

780



11 a4nbi4

I 'X3ANI ALITVND 3NDILYS

L 9 S v £ rA L 0
_ 0 — 0
NOILIANOD
ONILVYHIdO- ool
— 02
e ———————
NOILIAGNQD 4 o
— 31vwiin NS 00g SSIHIS
NOISNIL
NDIS3da
// / — 09
N 00S
34N.LoNYLSaAns \V/ _ 08
(0E20—) 09252~ = dINIL ANVL / 009
S31DAD 000 0F = _ _
PX0000L=N QNVEYVO=YH _ 00L - oot
1V SS3H1S N-S WNINIXVIN ediN ]
S$1VYND3 $SIHLS NOISNIL NOIS3d
AOTIV WNNINNTY LS8L-6122 $S3H1S NDISIQ TVILNIHIAWNIYID

N9ISIQ INIILYA

781



*19ua333JTIS 9yl Lq papraoad sT L3yTrqeded 3ujissiae-oead ou ‘sudfsep TTem sd91d-suo
103 *A1esasauod {A37Trqeded Bupisaxae-)yoead 9pTaoid pue ulNs 9yl 2DI0JUTSL SIBUSIITIS Iyl ¢ (pa3IsAla

10 papTam jods) si2Ua3I3ITIs payoelle A[93eirdas aary YOTym 53daduod TTem queld T[e Ioj ‘Teiasuad ug

*sjuowaainbax dexys dooy pue sueij
?YJ Yjoq SSOSSE 03 PISN ST ISED NOBID TRUIPNITIUOT 9yl ‘searaysm {sdeals TeuipniT3uo] 10J sjususarnbaa

3yl 10/pue BOIR TRUOTIDIS-SS0ID JO ADUITITIINS 83Uyl S23IBIDFP 958D }OBIAD TBTIUSIAIJUNDIATD 3]

*S9In8T3J I9MOT Y3l U uMOYsS ST UOTITPUOD

28ewep TeuppniT3uoT 24yl STIym ‘yoieNs puey-1y3Ta iaddn syl uf poanidfd ST UOTITPUOD HOBID [BIIUS1I]
-UNd1Yd 8YJ °MoeBid 9yl 03 Tewaou speol ITulT Surlzoddns jo syqedeo °q 3Isnw 2in3onals pafeuwep ay3l Jo
§5913S 2TqBMOTTIR 10 y33usils [enpysoa ay] 'sS9sed 23puwep Yjoq I0J POWNSSE SBM HOBID (UL ZT) WO G°Qf V

*UOTITPUOD d8eWEp [EIUSPIDOIE 9Y3J 10J PIUNSSE SI9M S98ewEp TEUIPNITSUOT pue TETIUSIDJUNDIATO Y3og

*9an3T3
STU3l UT POZTAPWUNS ST UOTITPuod 93eWEp TRIUDPTOOE Y] °*PaI9pPFsSuod o19m sadewep TEIUSIPIOOEB pue Temiou
yjog °peol 3ITWFT 3ueoied-QQT Jo peol udysep syl Suyizoddns Jo ®Tqeded ST uUoT3ITpuoc> 23BWEP PIUNSSE

ue Jo aduas|ad 9yl Ul 2INJIONAIS dBYJ IBYI 2INSUSD 03 ST STSATBUR BIRS-TTIBJ 8yl JO @aT3Idvafqo |yl

(21 2an31y)
HONVYITOL FOVAVA

782



783

21 84nby4

AIVYD TYNIANLIONOT @

savaishum _ 3 _ ] _ ]
| 1

F—1— (Ul 0°gl) wWagge=<

"a1 LIWI7 %00T~9N1QV0l @
SdV1S O/M _ _

AV D TVIINIYIIWNIY 1D @

19VYWVYQA TVINIQIJJV @
\l/._ I\\/

JINV43101 19VINVA



*u3drsep Teuls

9] uo MO9YD ' Se pasn AT919W Sem BTIS9ITID STY] S9sed Jsow U pue Muel a3yl jo uldysap aylz uy 3oadse
IATSTO9P B 30U SBM BTI93Ta0 o8ewep a8esn Tewiou STYL ‘*A[9AT3Idadsox *sassauddTyl TIem (Ul 0T°0)
wd-9GZ°0 Pue (°UT 080°0) WO-£QZ°Q 103 POIBOTPUT i (TSY YE) ®BIW ¥EZ Pue (T8Y [€) ®BAW SGT FO (ITVIT)
$9559.131S UTYS 9TqemOTIV °‘9an3d1j puery-3y37a 2y3 £q peIBIISNTIT 9a® SITRSDI 253yl °*SO2T240 Q00 0T

poaynbaa ay3j 103 SSIUNITY] SNSISA SS913S WNWIXEBW JO UOFIDUNJ ® B paljoydaa sem BIep STYL

*SSaWOTY] UTHS JU2I2I3ITP 103
S9T9£o> SuTpPrOT YITM SS2I3S UTNS UT UOTIBTIBA 2Y3 ‘sS3Insax 9say3j s93BIISNTIT 3397 24y3z 03 8andfy ayg
*Gy*Q 03 Tenba Ssai13s wnurxew 03 SS9IIS WNWIUTW JO OI3eI B pue ‘¢ 03 Tenbe (B/o7) i93dweied A139wo93

3oB1d ® 03 spuodsaiiod pue 2iIn38TJ STY3I uf umoys sT adeys meT3 @yl °*KoTe WNUFWN]E SUTTIseq 3yl 103

2INTTEJ TEUTJ 03 NEST W01 S3T24D JO I9qUNU dY3l SUTISP 03 ISpew dI9M SUoTIBINOTR) ‘*poraad JuoT ATIUafO

-}3Ins B 103 TBOTITIOQNS UJEWRI TITIHA MBTJ SSOWDTYI-oy3i~ysnoayi e ©°9°F ‘BTILITIAD NEI1q-9103aq-iEaT

3yl uo paseq sem AOTTB WNUTWRI® gIZZ 10J ToAS] SS3IIs UYNS @yl ‘UOTIFPuUod 28esn TeWIOU 8yl 104

(€T @an813)
FONVIFTOL AOVWVA

784



€1 a4nbi4

SSINMOIHL TIVM ST19A9
1 ] 4 I [ _ _ T _ I
1
%%:w ]
1
1 g 1 ssauis
(STIIAD) “SL74 000 01 = _ | s
61000 0 = N XYW

AOTTY WNNTWNIV 181-612¢

« u“__._ INVIdYIY d/v 404 TvI1L1YI9NS NIVWIY
= MV14 SSINAITHI-IHI-HINOYHL
V34 g - 340439 - MV

JOVSN TVWION @

] et e

JINVd3101 F9VIAVD

i
i

785



*(33 bs/uqr 09°'%) NE\wx v °7Z L193vurxoadde
ST ‘jue3 pue 93eTasny @yl Yy3joq sS9PNTOUT YdFys ‘s3dedoucd 23epIpued TTB I03 IY3Fam 3ITun adeaaane
ay] °sadeduod TTEM Mue3l 2yl JO Aue usamIaq 3IYSTOM UL 2DUSIDIFFP IUBDFITUSTSUT UB 23BDTPUF SI9qT]

I9mOT pue ‘pru ‘aaddn sy3 3 JySTem 2ITun Jusuodwod pur JYSTOmM ITUN TRTIUDIBJUNDITO d3eiaar BY]

*3uroeds deais ajes-TjeJ
dooy 8yl jo swad3 uj polussaiad ST 2an3yy pajeIISNTIF 9yl JO BSSIISqE 9Yl ‘IDUSH °BFAIITAD IDUBRIAITOI
a8ewep pue ondyie3 9yl Surd1dde £q pouldysep 2I9M S38IBPTPUBRD TRANIONIAIS 3Y3 ‘Suronq 103 TEOFITIdDUOU

pue pau8}sap UOFSUI] ST [IBM }UB] 9Yl IOUTS ‘UOTIeZTanssaad JeUIajUT sem Burpeo] @3eutwopaid ayl
‘9103919y3 fspeol BI3I2uf 3ySTTJ pue s3urpeol Tewisyl Joufw AJuo sodustiadxe udysep Jeadajutuou 9yl

JOo jue3 ay] ‘uofdea uldysap 3ujod eyl 103 IYITOM IFuUN DYJ SUTISP 03 padeilae UDBY3 puB SUOIIBLIO0]
TETFIURIBIJUNDIFD 99aYJ I8 PIONPUOD 2iam SISATRUR T[RINIONAI§ *uoIdaa yi3duaT-iaiaenb uel oyl 3e udfsap

Teadajutuou 3yl jo (duel pue 33e[dsni) IY3Tem IFun TeI0F BY3I §33IBAISNTTT 3IYSTa 8yl 03 aandyj YL

*3y81sm 3TUn TE303 B BUTISP
031 s3daduod TTeM NUB3 DIBPTPUBD 3yl JO YIS U3Tm PoOsn usy3 sem YoTym 1doduod Jy3tom-unujiuiw ay3l
aurjop o3 ATjuspuadspufl pozTs a1am (s31deduod pauUlaIITIS-IBY pue -232) SoIepPTpPUBRD TT2Ys 9BeTasny ayj,

*sasATeuUER DoUB1I9TO03 °93ewep pue AJITTFAels ‘ylduoals D]seq POPNIOUT UOTIBITISSAUT [BANIONIIS OYJ

*yo39is puery-339 2yl Ul pajeal
-SNTTF ST pue pounsse sem °*s3dedouod a3epfpued a3yl Jjo yoed BurieaodIodu] 2an3oniis IJJun B SUOFIBOOT

9s9Y3l 3V °sunl JOSOd AQ POUFJOP SPROT [RUIIIUF 9Y3 SursSn SuoF3ed0] YiBua Iajaenb-svay3 pue yifuer
2 p!

id31enb-auo juel 8yl 1B PaJONPuUOD SBM STSATRUR STU] °SulIsap IYIrom-wnWIUTW Yl aul]

Y
o

01 sasfTeUE

u8ysap jufod 03 po3oafqns 219m 93eTasn] pue Ul Y3 103 PITITIUSPT s3daOuUOD TIeM 2IBPIpPUERD Y],

(91 @an31d)
NOSI¥VAWOD IHOIEM LINN-NOISIQ MNVLI TVYOIININON

786



b1 84nbi4

(4ON ANV SdVH.LS “T73HS) INVL ANV
NOIS3A 39V13ISNd LHOIIM "NIW 3ANTONI %

ONIJVdS dVH1S

u 0z Gl oL
| | 13 I |
wd 0§ Sp ov Ge (1] T4 0z )
o._‘NJ oc'y
HIMO1 — govv
0'¢z-{ 05y
aiw 4 dao
JOVHIAY — omwh:omg
0'€210LY = inins
. -o8¥
H3iddN N 0'vz- 06
A oo
osz_loi'g
S1430NOJ 1V NE\mv_ Z»/wal

SdVdlS

NOSIdVdINOD LHIOIIM
1INA-NIIS3d
MNVL TVHIILNINON

787



*Su3TSop 9AT3Oadsa1 ISvY] I0J polou die ANUM\E@H 6°€)

Ne\mx 0°61 pue ANUM\E@H L°€) NE\mx 1°8T 3o saydiam Bufpuodsaiio) °3deduod pauajITIs-2peTq 943

103 Buroeds (°ur Q) w z0°*T AT°3lewixoidde je pue sud[sep paUSIJFIS-99] pue -39z 9yl yioq ioj Bupoeds
awexay (°uf QG) W /Z°T 3'® polou 3Ie SUZTSIp JUIToM~WNWTUTK °uvoFlels yi3usaT-iaiaenb 9yl e uldisap
jue3l Teadsjur 9yl Io03J 2in3TJ STY3I UT UMOYS 9IB SITNSS31 @sdayl jo aTduexa uy °UOFILIS Ydoea 3B siydfom

1IUN 9Y] SUTIOP 03 PISBISABR DUEB UOTIBDO0T TEBIIUSIDJWNOITD UOBD 1B PIIBINOTBO 9I9M SIYSTOM ITUf)
*sosfTeUE
9oue1aT0ol o8vuwep pue ‘AITTIqels ‘y3rBusils OIseq popnIour sisLTeue STYL °sdeals aJes-TreJ ° (AON) 103°0®BJ

unwridouou ‘sweil ‘TTeMm Nue3l 9Y3 JO PIISTSUOD 9ANIONIAIS ITun Mquel [eadalur 9yl ‘o7dwexs iof °uOT]
-ean8TJuod TTBM 93EPIpPuUEd YoBa JuTlsSn pazAJeBUB SEM 3IN3OoNi3ls 3ITun B pUe Sunli HY0SOg 94yl Aq pIufjap sea
JUSWUOITAUS danjeiddwsl/peoT 24yl ‘suor8ax u8isap Jujod 3say3l 3y °UOTIBIS YOBD JB SUOT321 TEBJIUID]
-WNdITD 39IYl YIjM SUOTIEIS YiBusT 193aenb-231yl pue a=3aenb 3juel syl oaom poaloaTes suoydai omy ayj

*sTsATeUER TBANIONAIS T[FEIOP 9yl JUTIONPUOD I0J U3 YOEd UO PIIDITIS 919M SUOTEax1 uBfssp Jurog

(ST @an31y)
NOSTYVdWOO IHOIEM IINN-NDISHd ANVI TVEDHLNI

788



61 8inby4

40N ANV SdvHl1S ‘S3WvHd INVL SIANTINI¥
ONIOVdS INvdd

‘ur 09 05 ov 0¢
| | | |
w 05’1 52’ 00'L 8L0
| — _ _ 0Ll
] —9'¢
| IT 11 Hosr |
— 07 uoiam
il LINN%
do1z
_ by
J |
- RNLINYLS MNVL

w/by  Fy/waq
SSVIN TVILNIHIIWNIHIO IDVHIAV

V«\
\\\ \
|\\\ f

NOSIHVYdINOD LHIIAM -
1INA-N9IS3d NOILYINSN

| MNVL T7HIILNI s

789



*sToued 9prs 9yl 1e 3daduod TTeM pouaIJrasun oyl pasn s3daduod

IIV °*4T3800 ss97 ‘*a°F ‘@anjoejynuew o3 pajedyldwod ssof ATIY3F[s @q pTnom 3T asnedaq A(ujew 3dadu0d

Sugsjwoad s1ouw ay3l se 3dadUOD pauUs3IITIS-993 I I9A0 PaldATIsS sem 3do0U0d Paus3zjTIS-a9Z IY] °suofdax

u8ysep juyod 9yl JO TBIIASS JB SUIFSOp 959yl JO SOOUSTOTIIS uofssaadwod a3y3ty 3yl ol painqiaile

ATutew ST 90UdISIJTP IYSTOM STUL *(wql 00Z) 3% 16 AT93eutxoadde €*a°F ‘1daduod [Tem paUaIITIS-9peIq
ay3 ueyi ysyem 193y3IT 313A mumwocou poua3JJIs~-983 pue -29z 9yl udysep fuel [ea8aIuT 9yl 104

*3deouod pauaIITiIs-iey 9yl sem sudjssap Teadajujuou a2yjl [T 103 pasn TIdYs 93e[asni 3Iysyam-unuium
a3yl °3S0D 18MOT S3T ‘AT3uejioduf 210w 3Ing ‘3IY3Fam Mo SIT JO 9snedaq ATuo Jou pajdaas sem 3daduod
ITem pau9jjFisun 3yj °pouldfsap uorsual Arajeutuwopaad aiom Koyl asnedaq y3tam swes syl Ar93euwixoadde

pey (pauajjTisun pue 393 ‘99z ‘speq) sideduod Trem Jquel [Ie ‘udysep >uel Teadajujuou ay3 io4

*papNTOUT 2ae 98B[9SNJ pue MNuel Ofseq Yyl ATuo USTseop uel Jeidajutucu
9yl 103 ¢°8°9 ‘UOTIP[NSUT pUB 2INIONIIS UOWWOD AUB SIPNTOXD pue uel jo sadfl OFseq 3yl 103 3Iydiem
juel a9yl sezFaeuuns aan3F3 syl °sSTsdreue udyseop jujod Syl jo s3iTnsa1 9yl 3ursn paieyjodeaix’

?19m syuel TeaSajujuou pue Teadajuf ayl 103 3daduod o3eplpued yoed 103 IySTeom quel Iyl

(91 2an3t1J)
JHOTIM ANVLI L4V

790



97 a4nbi4

(70/9) THOE (G8Y9) 2062 (01€8)  69/¢ 101

- - @ree) 9141 T13HS A0S
(2€) 0.1 Gl€) 0.1 Gl6) 0/ IW0Q ¥3QIAIQ
(L18) 1/ (L18) 1€ €yl lsg SIwoa
(2169) 0052 (€626) 1072 (0585)  OpLI NOIL93S YD 1HANITAD
(¥7029) THOE (G8Y9) 2762 896%) €522 MNVL
avig 331 QNY 337 S1439N0D TV WLl

WY 93ININON

CIVY93INT

(wqp) b 1H91IM

1HIIIM H)NVL 14V

791



*saTpnls u8fsap TT®
103 133JE3a3Y pOSn pue SITNS3I 3S9Y] WOIJ Pajdoa[3s sem adeys swop 3saq 3YJ °uoj3ie3TisaAuy

STYl I10J posn OSTe Sem DINTIBJ SOST| UOA Y] °*pPoaI3PFsU0d dIe S3SS5213S JuUTpuaq pue dueiquau
4y3oq 3JT POATOAUT JuSwWLIdUF JyY3[om pappe 92Ul SUTIDP 03 SUOTINTOS OTIBIS YOSOd Sufionpuod pue
sugdyssp HOQ WNWIUTW 9Yy3 JO STapow TRINIONIIS JUTIONIISUOD JO POISTSUOD SISATBUB JBUFJ BY] @
*(00@) 3soo Buraeasado
J091TP UNWIUTW B I0J pauTjep a19am suoriaodoad swop wnurido ayj °*uorssiu a3uexa peolded juels
~-uod ® 103 (Q/1) 3IIBADATE UO 3ID933@ Iyl ssasse o3 weadoag IISSY oyl o3juf Indul sem ejep sTYL
*(g33 9%LL) gu €°6TC ‘juel AWNTOA JUBISUOD B 103 PRIBINOTED 31am sjy3tem duej Te3lol ‘eaep siy3
woij °*s3ssails parrdde ay3j SUTUTqWOD I10J PISN BTIDITIAD SINTFRJ SISTH UOA 3yl YITa parrdde
sem L1009yl aueiquwaw ATUQ °*EIJ® 3DBIANS puB ‘IUWnJoA TeUILIUT ‘IyIFam 1Ayl SUT ISP pue speay
Teproiol pue Tepfosdf(l® jo 33uex a3a7dwod 2yl pazdATeue YOoJym 6SFsA[eue Aieujuj(eid y e

taae Ayl $¢so93e3s omy
UT pa30onpuod sem STSATRUBR OFSEBq dY] °*STSATBUR 9Y] 10J POIIPFSUOD Sem Uojlezianssaid Jeurajuy ATuo

pue u3ysep jue3j Jeadajutuou ay3 jo Is3aweIp 231BT 9yl 03 popuodsaiiod I133dWETp URI DUTTISEq IYL

*3an3jeaind dooy 3JurieA B PUB 3INIBAIND JO SNIPEI TRUOTPTASW JUBISUOD"

® sey pue ¢ 9T8ur 9TYony| 9yl Aq pauljap S} sniol 3YyJ, °sniol ® pue dedo Teojasyds B jo pasod

-~Wod ST BWOP TBPTOIO] BYJ, °*3ANIBAIND JO TFPRI TRUOTPEIawL puw dooy 3ulkiea sey swop Teprosdiile

°Yy3 ‘seaxdym {uor3daalp dooy pue TRUOTPTIAW 9Y3 Y30q UT SINJBAIND JO TIpeI JUBRISUOD Aq pazFiajdeieyd
‘ST 3397 943 uo umoys uoTlean3TJuod 2wop TeOTIdYdsTway sYy] ‘'sswop JepToio} pue TeprosdiTi®

30 s3TTTuey TeISUS3 3yl pue swop TedFidydstwey v axe Apnis STYI U PIPNTOUT SuUOFIeAnS8IJUOD IIBRPFpPUED

3yl ‘*aAT3de[qo pa3jels aYy3l Yiya 9oueTTdwod UT pPaeNTeAd S19M SUOTIRANSTIUOD swop SUISTWORJ

(L1 @an313)
XANLS FAVHS TWOA

792



LT 84nbi4

- 1vaiodolL e VaI0SdITId o TVIIYIHASIWIH o

SNOI1VdN9I4NOD 3LVAIdNYD

AJN3IJ1443 D 141IWNTI0OA ANV LHOIIM
ONIYIAISNOJ IdVHS JWOQ d3d0dd IHL INIJ3C
Ol S314N1S 3avyl 1ONANOD - 3A1LI3r80

AQNLS 3dVHS JIN0a

793



11—

*$9TpN3s 19Yy3lanjy Aue 103J UOFILANSTIUOD IUTTISEQ dYy]l SEB PO3DITIS SEM dWOP TEPFOSAITI? dYL
*adeys swop 31s3q 3yl S3097J2x udysep TepFosdiTl® 9yl IBSATIP 3yl ST IYSTam pesy uaym ‘searaym uoyl

-dunj 393fqo 9yl ST HOJ usys 38eJUBAPE IAISTOOp B PapIojIe u3[sap i1dYlTAu ‘sSITNSII 2SdY3I UO paseq

*poaspIsuod sT ayStom sueTdaje TeI0] B uUdym (*Ju u-3ess
/5 SZ8'T) w-3®3dS/d G860 IO DOg B 2a®Y suldysep yjog couwop Tepjosdi(ie 9yl ueyl 1a3y3dyy 3uadaad
 A1ojewrxoadde ST yoTum °( wqy 9T¢G) 8 gz SuriydTom udrsop 3IS9IY3IT 2yl ST udTssp TBPTOIOI

2yl ‘poaedwod aae sul8rsap om3l 2yl Sufsn sIySrem uel 8yl pue uoFIduUny 309(q0 Y3z ST D0Q UIYM

*udisap

Teorasydstuay @y3l iaao 3jusoiad (g Ay93lewrxoidde pue uSisep Teproiol IYSTIM-WNUTUTW SY] I9A0 Juadiad
€ Jo s3utaes 3y3TomM ® S93IBOTIPUT pue JYy3ToMm 3s°oMOT 9yl SBY uSTSOp suwop TepFosdIIIa aUyl *sisLTeuE STYI
10] ‘po19pPISUOD ST LuWOp ITun 3aYyjl ATuo usym I232weaed swop pa3eIdoosse pue Jy3tom ulysep wnuiido ay3

sjuasaad pue sysATeue Kaeutwyraad 9yl Jo sITNSa1 ayl s3IDaTJ81 2an8FJ STY3I UT uUWNTOD 3ISIATI AYJ

(81 ®an3t1J)
SI10Sdy¥ AQNLS A4VHS HWOA

794



81 aunbiy

("IWU-1¥3S/9 628 °T) WX-1V3S/? 9860 *

(916) p€2 (68Y) 222 (wq)by ‘LHo1IM

9¢°0 660 suejpeJ ‘¢
NO1S3IQ VI I1¥IHASIYOL

(0£5) 0v2 Wly) 612 (wa )by ‘LH91IM

09°1 0€°1 g/e
| N91S30 Va10Sd1T13
L %200 WNWINIW "IM WAWINIW 1d39N0D

NOILONNA NOILYNIVA3

S11NS3d AGNLS 3dVHS 3JINOG

795



*3JBIADITE QCE JO 9ZTS 3IVITJ ® UO pdseq

UOTTTTW T'6ES 3500 pue (uq[ 008 £8E) 9% 006 SLT PeySTem $04 93BPTPUEd STYI SUTSN JJeIdITe BYf

*30UBIBITO 10J UOFIB[NSUT pue °3e[9sSN] usamiIaq POMOTTER ST ("UT G/°'0)
wo I6°T JO odueaea(d y °Suyoeds (°‘uyl ¢) W /7' 3I' SSWEIF Y3ifm [T2YS Pousj3jFis-iey B ST 3INIONAIS

a8eTesny 9yl °stsdTeue Sujuesads 3deduod 9yl Jo sSITnS9A VYl IUIsa1dax §3daduU0d TRANIONAIS BY]

"deep (*ut %6°¢)
w> 00T ST Weoj PTSTA 23Ul  “(,33/m4T 9%0°0) Na\mx §ZT°0 Says3rtem pue (*UT 900°0) WD GT0°0 ©3 (4T S00°0)
wo €70°0 ST (JWVVW) I9Taaeq lodea 3y3z Jo sSaWDOTY3l TeIO03 3Y] *(O11qBi-1RTAR-UNTY-"WNTY-1eTAR) JWVVK

POIIB® YOTMpPUBS I9ABTTITNW B YITM W93SAS UOTIBRINSUT weoj TI97-posold pf81a aojaeixs ue sey 3daouod

STY] °u8yseop >ue3l Teadajuluou 8yl I0J ST PUB IBYD STYJ UO wmoys ST 3daduod a3epFpued 3ISITI SUL

*possnOSIp @q [IFM UOTIBNTEAD TEBUTJ 9Y3 JO SITNSdI 9Yy3 JO dwWOS ‘SIIBPTPUEBD PaildJ

-21d 9say3 Jo USTSep UOTIBTNSUT PuUEB >Ue] 2Yy3 23BIISNT[T 03 pajussaad aie s2an3FJ an0oj 3IX3U 3sIY]

*sjuTealsuoD TruOTieiado pue udfsep TTe Surilssw TTTIS STTUYM “Isod Sujieisado 3091Tp 3ISOMOT 2Yy3 3Ie
uofpssTw u8rsop a9yl wiozaad o3 pozrwiido sem UYITUMm JO yoes ‘gD °93EPTPUEBD YdEd I0J dUO0 ‘IIJRIDAITE ANOJ
JO UOTITUTJEpP ®B sem 3Tmsax ay] ‘weadoad aaindwod LSSV 9yl Sufsn aupinox Julzys 2y3 o3l paidafqns uayl

seM YOTyM USSP 1JBADATE UE 0IUF Pa3riodiodu] sesm swAISAS JUSWUTEIUOD TaNJ IIBPFPUBD 2yl Jo yodey

*swo3lsAsS 9IBPTPUBD 3Yl JO Yoo 103J ATTeoF3IIoods poauldysap
33Jea01F® JO SOIISTILIOBABRYD 3SO0D pue adurwiojidd jo uosfiedwod B UO PIseq SeM UOTIEBNTEAd STYL °*3IJeIdD
-aFe jxodsuell TeldoJsumod B Ul uolledyrdde 103 3s9q ST YOTFYM SUTWASIIP 03 Ppa3ooas daam (§DJ) Swalss

JudWUTEIUOCD JonJ paaiajaad inoj ‘SuofIeZTISIAUT S9ANIONIIS PUR UOTIBINSUT 3Y3l JO IJINS31 B BY

(6T @an3ty)
NOIIVIASNI WVOd TYNYIIXT ANVI TVIOZININON

796



61 84nbid

ANV1

(JWVYVW)
d31ddvd 40dvA

\/\

(Ul P6E) WITO'OT, \.
WY0d T >
@3so1n ‘a19ly

(U gL ) WI6'T

NOILVINSNI V04 TVNH3LX3
MNYL TvdI3LNINON

797



*33jeaoare i1ad UOTTITIW QH$ LT93ewW
-fxoadde 3s00 pue (wql 009 S6€) 31 Q0% 6/T PausTem §DJ4 23epIpued sTY3l Bursn uldyssp IJevadife ayl

*sisdteue 3utusaads s3deouod 9yl woay 3uriTnsa1 uoiIeandyiuod
TIeM pauaIJTIsSun 9yl ST uel 9YyJ] °9oeds ITE PalBNIBA® 10] WEOJ PUB 3INIONIIS qUOIASUOY JIY3 UI3MIAq
poMOTTI® ST (°UT (0G°Z) WO G£*Q JO °OURIBS[D Yy ‘'2anssaad wnnoea pur speo] Apoq 3yl Zulpueisyifa jo

aTqeded aan3onils yYoJmpues quodLauoy-uwnujunie da3p (°UF ¢) WO-Z9°/ B ST 9In3Idnils 33e[ISN3 YL

*I9JSueal 3e3aY UOTFIBTPEI IONpal 03 Weoj @Yyl JO IDBJIANS I0FAIIXDd pue 33ydef ayl jo aoej]
-INS I10FI23UT 8Y3 03 papuoq ST IABTAK PIzZTufuny °3deds wWnndBA 3Y3j 03U 98e}Ea] TRUIIIXD JO IJUIAD UF
UOT3IBOTITNDFT aTe 3Jusnaad o3 TTem uel 9yl 3B Pa3IBOOT SBM YOTY3I (°UT 0G°Q) WO /Z°T weoj TI29-pasofd

PTSTY -39voe( wnnoea TTays piey B y3ifm jyuel Tanj [eadsjujuou 9yl SBM DIBPTPUBD PuUODIS Y]

(02 2an3ty)
WOOOVA TTIHS @IVH ANVI TVIDILNINON

798



799

02 84nbi4

JINVL \

(Y¥OL 4, 0T
(ulgYuwagey e ms_w-o w_

("Ur g ) wo /g°1

W¥04 7130 V\

-03S010 ‘al191y &

« (GWOIAINOH “WNTY)

("U10°E) W g9°) NLONYLS I9VTISNA
v Y TAW
QIZINIWNTY

IWNNJIVA T1IHS QUVH
ANVL TVdIIININON

s



*u8fsap STYl 10J POIBDTPUT DI9M UOTTTTIW €°8E$ AT9jeurxoadde Jo 3s0d ® pue (wql 00§ 6/LE) 31 00T ZL1
Jo 3y31em ssoad y 'sulrsep Jy3rem i93YSIT Syl 3JO PU0 sem S)4 STU3I 8ut3eaodioouy 3Jjeadsaye Y]

*uof3da3joad

pue ssauyjoous OJweUApoide 10J papiAoad st Suparej @3fsodwod B ‘UOTITPPE U] *UMOYS SB PapIa

-0ad a1e sasfaieq lodea JWVVH ‘Sutajej 10Faeixe 8yl jaoddns o3 pue so8ueyd TPUOTSUSWIP dJepOoWWOIIE

03 posn s ‘uopiefnsur Liewiad 3yl 03 I0TI93IX3 ‘weoJ STqIX9[J [[92-uado uy cuofie(nsuy Axeutad

103 posn s} desp (°UT 69°7) WO £8°9 WeOJ TTO0-pasoTd PF3Fa1 V "Soweldj T[RUISIUT Y3IFA UOTIBLANITIUOD
TIeA pou93jJyis-o9z ® S93e10dI0dUT YOTysm u3sap duel Tea8ajuy ue ST §OJ4 @IBPIPUEBD STYL

(Tz @an3ty)
NOIIVIASNI WVOd TVNYELXH MNVI TVYOHINI

800



1¢ 94nbi4
FYNLONYLS FOVTISNA/HINYL TVHOIINI

&

\
\

i £

7
_ (4WYYW)
Wvo4 1139 d31¥UVa 4OdVA
-q350™0 ‘019
("U169°7) WI €89

\W (WYO4 1 1OV INAS -4V TAIN)

("u10L°0) WO gL 'T
W04 T130 IV
-N3d0 ‘19 1X314

NOLLYTNSNI INV04 TYNE31Xd
NNV 1VdI11NI

801



*23BpTpPUBD STYJ I0J PIIBTNOTED Sem UOTTTIW T°8€$ 3IS0D ' pue (WqT 008 LL€) 33 00% TLT 30 Iy3yam ssoid y
*sa3epTpuUBd 9yl TTe JO AT3Isoo 3Isesa] pue Jy3yem 3Is93Y3TT @Yyl sem $OJ STYI Bujysn psz s 3JeIdDITR Y]

*pepiaoad aae °‘gpg snofasad 9yl ol aelFULs ‘Surafe] OTwerUApOIdE UBR pue WBOJ TN

-uado 9TQIX3TJ V °‘UOTIBINSUT STYI 203 pajou ST (*Ul €G°T) WO 8°C JO SSIWNOTYI V¥ °*UOTIBINSUT Axew
-Tad ay3 se papraoad ST 39oe[ wnnoea TEISW STQFXSTJ ¥ YITM UOTIRTNSUT 9219ydsSoidJw pa3IBNdOBAD TRUIDIAD
uy °*3d9ouod TTem Ul PIU3IITIS-992 9y3 sa3jviodiooul pue u3fsep Nuej-Tany Tei8ajuf ue 103 ST WIIsLs

STYL °*3IABYD STY3I UO UMOYS ST BWEISAS JUSWUTEIUOD TIaNnJ paiiajaad 3Ise] 2Y3l JO UOTIDIS S501D Y]

(zz °an313)
NOILVINSNI FYIRISOYOIW ANVI TVEOIINI

802



2¢ aanby

JUNLONYLS FOYTISNANINYL TYYIIINI

(STHDTIW 9
13XOV T WANIYA
(U1 €6°) Eu%.w\...._. . 7791374
STYIHISOUI IW \XN |
s o e
( .2_\“«0%%& (WYO4 71 LOVINAS-4YTAIN)
ONIY VA

-N3d0 ‘F19IX3T4

NOILVINSNI 34IHdSOHIIN
MNVL TVH931INI

Fn S

803



*S2IBPTPUBD DATIOEBIIIAE
S8uTue910s UT 3ISTSSE 03 2iINpadold UOTIBNTBA® 9Y3 UT Pasn a1aMm SI0IDEBJ 9sayl ‘sousy ‘HoQ pue

Jydtem @ueTdile JO SWIS] UT PAUTIAP 99 PINOd suofie3dyisaauy orijoweied pue sudfsep snofiea syl Jo
s3Tnsax 2yl ‘onbruydsl syyi 8Burs - pesSseSSe 8q PINOD HOQ 3IJEIDATE Y3 U0 AITATITSUSS 9Y3J 9OU3Y pue
UOT3095~55010 93BTISN] PIXTI] 9yl UTUYITM awnToa [anj paiinbaa ayj mvﬂ>oum 03 a3ueys 3snu yjzduaT
93eTasny 3JeaAdATE 9yl ‘s9TIBA 395JjJ0 943 SY ‘Iy3Tom pue (UEBJ O3 IOBJANS 10TIDIXS USBMIDq 2oUBR]
-STP) 90UBISTP 325330 a8eyuel syl jJO S3Jo-2peil 19330 $3daOuU0d TEBANIONIIS HUB] PUB SWI3ISAS UOTIBINSUT
23EBPTPUED SNOTieA Y3 ‘oTdwexs 1oy °uBdrsep SUTTSsSeq 9Y3 woiaJ safueyd Jo S3IDII3 DYl JO UOTIBNTBAD
103 sTseq B oprAoad 03 sueldage vwaw:ulm

[4

HT @ou919331 9yl 103 Po3IBISuU38 219M SI03OBJ KITAIITSUSS

*S$3UB] JUSWUTEIUOD Tanj-"HT a1Tilue ayj Jo uldrssp oyl 03 paje[al sidoadse udysap snojiea asyeadde
03 weadoad sSTYl uO PaIONPUOD BI3M SPoYyISW UOTsuadsns uel pue 93IFT udrsap T9asT sanssaid ‘uoyiez
-ITTqe3s a2anssaad ‘adeys awop :Se SWRIT YONS JO SUOTIBIIPTSUOD SUTATOAUT S3Tpnis ojizsuweaed ‘syduexs

10 °u3TS9p uel [[eIL2A0 JUSTOTIIO® 3IsSoWl 3yl SUFI9p 03 poafnbaa aie suopiedyissaur Teroads

*juel ayl jo uStsep [IeIaA0 oyl uyl 3aed Juejaodur 3Isouw ayl pokerd BIILITID dduUeISTO] 23vwep pue
an313e3 2yl ‘poudisep uOTSuUs] ATTEOTSEBq 913M SHUEBJ Y3 IDOUTS °*UOTIBEZTAnssaad Nuej oyl sem Sujpeof
@jeutwopaiad oyl ‘edusy ‘speol WYSITTJ pue s3urpro] Tewaayl aoufw ATuc paocuarisadxs a8exquel ayi ‘4Apnas
STY3l J0J °SwWeajire ayl jo Loueidadxs 9JTT 243l ISA0 paufelufew ST A3ajes IY3TTI ILYJ 2Insus 03
spoyjau TedofilATeue pITeRA pue adeuwep 9Tqrssod jo 3zTs pue ad£{3 ‘wnajzoads SuyrpeoT a2yl JO UOTITUFJaP

e ‘s3uryl aoylo Suowr ‘apn{oufr pPINOYsS BTISITAD 9say] ‘odedquel usBoaply pynbl jo uldrsep oyl

UT 10 paIunodde aq ISNUW BTIITAD 2DUBILTO03 93ewep pue anS8fieJ OT3ISTI[ELd B JO uofjiedjTdde ayg

(gz 2an31y)
-SNOISNQTONOD

804



805

€7 ainby

$S300dd NIIS3a FHL NI NOT1ONNS 11¥3W ,300, 40 JONVLIOdWI o

SININOdWOI
MNYL ¥OrYW 13373S OL SNOILLY9ILSIANT T¥1J3dS 404 INIWININOIY o

N9IS3d
JINVL NI VIYILIYO IONVYIT0L JOVWYQ ANV INII11Y4 40 JONVIYOdWT o

SNOISNTINGI




*GL6T LBl ‘BEOLSYA-OSW1 *0D) @dedg pue SOTTISSTH Paayoo] ‘#Y0S0Y 103 Tenuel sias)
(uoTINTOoAdY JO STTOYS payoueag xoTdwo) Jo uorizeaqip pue *£3TTTqeas *ssaialg :pFaed ‘TrouUysng

*G/6T ‘6GGZET~¥D VSVYN *3Jeadaty 3iodsuei] OTuosqng a8uey-8uoT o3 [ang uafoipAg jo uotijedrrddy ayz
3o Apnig :310dey TBUTJ - [ SWRTOA :°M ‘[ ‘9300 pue ¢°*H *Y¥ ‘°8ueq {9 Y ‘STIIOK {°*Q *H ‘zamaag

SAONTIH LT

806



22

*s31Tnsaa1 juateaTnbs aonpoid LATqeqoad pinom pue S]qe[TeaR 91 STRTI2IBW

juaTeatnbs sssed Afuew uy -osodand 2yl 103 STJETIBAR SOUO 1S9 9Y3 IO SdUO ATuUO 2yl ATTiESSIIaU

91r sTeII=3lrW 243 Jeyl ATdwf 3T s90p 1ou ‘YSYN 49 3onpoad 24yl jOo JUSWSSIOPUS I0 UOTIRPUSULOIDI

A7duT wWOTIBOTITIUSPT YONS S0P 9SEBO OU U] *3I0JJ2 YOIrasSai 9l UT PaIeSTISOAUT 9I9M STRIIDIBW
yotym ATs31enbepe L3yroads 03 i2pao ur ioded STyl UT POIFTIUIPT 9IB STETIDIBW [BRIDISMWOD UTBRIID)

*juel 98ieT ® 03 parrdde uorie[nsur 3yl uo posoduT 2q TTIM YOTYM SUOTITPUOD SS213S 9yl 23edTTdnp
0] I9pI0O UT 92TS UL poIeDS °19M suswroads uoriensuy -L3TTTqeded o70oL0TiTnu IToy3l LJTI2A 03 suswmrdads
uotieynsur 3ur3iseol pue {sarlasdoad itsyl saoadut o3 sTeTisIeW D3epIpuEd JurLjrpouw {yiSusils pue
‘£3Tsusp “A3TATIONPUOD TeWADYI ‘A3TTIqeRded 92anjeiadwel ‘A3TTIqeowiad 103 STERTI9jeW UOTIRTNSUT I34BT
I3UUT d3epTpurd JUTUSIADS JO PIISTSUOD UOTIBBTISIAUT Teluswraadxa 9yJ °SISA[eUER I9JSuel] 1B8Y pUR
‘sysdteue Surdundodid sel 93ind ‘posodxs sT 98equel 29Uyl YOTYM 0] SUOTITPUOD [BIUDWUOITAUS dY] JO Apnis
® papniour uorledrissaur a9yl jo jioddns TeoriLTeue °9y] °se8 28ind jo uorirsodspoLid ay3z jusasad o
30TI3s01 01 TTem YUl 3Y3 03 1XSU UOTIBTNSUT JO I94BT 3yl @sn pInom ‘sed a8ind e sSe SpPIXOTp UOGIED
10 U280X]1TU IDYJTS 2SN PTNOM YO TYMm ‘wdISAS STYJ *IOBIIUOD YSYN ISpUn ‘NI0x moN ‘oTeIjng ‘uoaixsa]
2oedsoaay T[2g 3B POIONPUOD SeM YOTym syuel ua3o0ipAy pInbI] 103 wo3ISAS UOTIBINSUT ISABTTITNW

ped8ind ® jo uor3ie8risaaur TJejuswriadxe pue [eOTIL[RUR UB JO S3ITNSai ayl sjusesaad 3xodsa STYJ

*A37T1qESna21 oTqepuadep i133J0 pue ‘uorzeiedsad
34yS1739ad wnwiuTm 9iTNbax ‘SUOTITPUOD TBIUSWUOITAUS TTE Id9pun L3Ti8olur [eANIONIIS SIT UTRIDI
‘Iy8ToMIYSTT °q OSTB Isnm (S4J) WelsAsS uoT3Ideload Tewisyl 8yl swoTqoid 259yl SUTATOS 03 UOTITPPR UT

*(d0009T) M #%¥IT 29 ued 9[OIYs2A 9yl Jo @injeiddws] 2oBJINS

193n0 2yl 92UTS (do0007) M OZTT S8 YSTY SB 3q URD 90USIDIJIP @anieiaduol

STYl SUOTITPUOD 9STINID JuTing “Juel [SNJ 9Y3 PUR JUSWUOITAUD DY} UIIMIDQ
9oua1933Tp @injeiadwsl 931 9yl JO 1INSAI B SB JJO TIOQ [ONJ DATSSIIXT o

{Teny 9y3 jo uorieiodesad Lq paqiosqe °q Isnw Yd>Tym Jedy 3jo SoT3TIuenb aSieT
Jo 9sedTa1 9yl UT SITNS21 [IeM YUe] 9Yl 18 UOTIBSUSIPUOD [EBNUTIUOD STYJ

*((do€TY-)A T7) uweB0apdy jo aanjeradwel moT 2yl Jo asnedaq ite jo Surdumdokin o

iopnToutr swaTqoad °9say] ‘paaTos 29 Isnu usfoapLy pInbr jo 98e103IS BYI YITM PIIBRIVOSSE
swaTqoad Teidsads €3jeadaTe OTU0sIDdAY 9InInJ I0J TONJ 9yl S PIIDPTSU0D 99 UBD uafoiphy a10Jag

NOILONQOYINT

I93ua) yoaeosay La13ue] YSVN
adieys °1 yliomsTid

SANVL NIDOYAAH QINDIT ¥0d4 NOIIVINSNI TYNJAIXA

807



"paezey £3s3yes Terjusjod B Saonpogjur (sanjesedwdy JUTTTOq JI9YSTY U3 YITH
sed 9y} ) UdBAXO JO UOTIBOTJTNDTIT SATIOSTSS pue 3JBIADITR 9UJ JO SSBU SYF SOSBIIOUT ITB PI3Tsodapolad
‘UoT3TPPE Ul *JJO Troq Tony pIidex sosned ‘ale aY3 JO (uUoTrjezTodes PUB UOT}BSUSPUOD) SFueyd aseyd
SUT Y3ITM DOJBIOOSSE 31BSY JO S9I4Tjuenb a8aeT ay3 JOo 9sneo9q ‘YOoTyUM PSYSTTQEISS ST MOTJ SNONUTFUOD
' SNy, “juel PToO I3 YITA I0BIUOD UT SSWOD IT udUm Ure8e o5uapuod 03 AJuo °pazTliodeadl ST JTB 9Uj}
. 3J8YJ "20BJJNS JOTJI9}XD 30U dY3F O03UO JuB} Y} woLy dTJp pUB (UOTFBITIINDTT J3UjJang IoJ S0BFJINS
218q PTOO B 3uTABOT) TIBM juel °Y3l uMOp MOTF TTTA ITe pInbr oyl ‘pepadwiun jFT -IT® TBUOT}TIPPE JO
morzur ue 3uronpoad pue (Burdundofid) eanssaid syl 3uronpai Agqaisdyl ‘9OBIANS HUBY U] UO SSUSPUOD
07 JT® asnBO udFoapAy pInbiT YT paeBIOoOSsS® saanjessaduml MOT LATsuSaqXe 9aUj 38yl ST wdTqoad gsyjouy
*(do0008) ¥ O0TT J9A0 JO 90USI9FJTP aangessdusy B ‘(d,Ech—) ¥ 02 38 94 TTT# Siuej usSoapAy pInbIT syl
9TTUM (,009T) M fH{IT Sa0qe sanjeradwel B UYOBSI 03 ITOTYSA dY3 JO 20BJINS 9Y3} dsned [TTA sxsydsoure
ay3 ur sposds oruosaadAy Y3TA POGEBTOOSSEB Ssaanqesadwsqd yISIy oY -~UIIsep BoJ®B 93eqUR] ToNJ UL
supTqoxd Texaads sjussdad (J,£2h-) M 02 Jo sanjeiaduwey B 3B Tong usFoaphy pInbIT jJo asn ayj

(T @m3Ta)
ONIdWNd OINIDOAYD

WATI0dd TVWHIHL JNVI NIDOYAXH AIMdIT V

808



e n

1 2an81q

41V ONILVINJALD div ONISNIANOD

NOILVINSNI
FJINLINYLS GFTVISNN

INIdWNd JINII0AHD
W3T180d8d TVWA3HL ¥NVL N3IOOJAAH GINDIT V

809



*sed 28and jo uor1Tsodapodid syl jusasad
10 JOTAIS3X 03 TIEBM HUBJ Y3 03 IXIU UOIJIBINSUT JO IIABT 92Ul Sasn YoTum siuel us8oipdy pInbil
I03J wa]1S4s UOTIeTNSUT ISABTTITNW °‘SUTIDOTIIS3I UOTIBSUIpuUOD ‘padand e ssnosIp TTIM 110dd1 STYJ

*A1Tsusp 1s0aJ 9yl Joxjuod 03 uorirsodsp 3Isoij 3uranp

pesn sT sed wnIToy SATSuadxs ‘UOTITPpPE Ul “SurdoTAiss 3Yy3TTJoad JuedTITuldTs sairnbaia Ing welsds

98and umiTsy 9yl a0 safeiueape IyJrom siasvjyo (QT Pue ‘g ‘g ‘7 °sj21) sed 98ind aya A7ddns o3

1013 9yl JO UOTIBWITGNS 9yl UO SIT[2I UOTIYMm wdlSAS UOTIBTNSuT 3soxy C0Q v °(9 °-3=21) seld aaex

STyl 3O 1s09 pue KITATIONpucd Tewidyl Y31y 9yl o3 onp SAIsuadxd pue JUSIDOTIIOUT AT3ATIB[31 3q 03I

punol useq darvy ( seanjeisdwsl ua30apAy pInbIT e Ssuspuod jou s20p YOTYm Se3 ATUO 9yl ST UNTT3Y)

swalsAs sel 23ind uni(sg (¢ PuUB 4 *SI21) s®eIT 03 27qrid9dsns siae L9yl SSNEIIQ STgRIT2IUN 8q 03

uaaoad aArYy swelsAs palees JYITomIy3TT (g Pu® ‘z ‘I *SJ21)-A3ITATIONPUOD TrWwIidyl Y3Ty ur 3uriinsaa
‘UOTIBINSUT 943 sojeswidd sed Us80ipAy ISNEO9Q IUITITIJ2UT SWOIIG SWIISAS UOTIBINSUT [BUAIIUT

*pPo3eETISaAaUT uldaq ATsSnoradid sary swaisds poadand pue ‘pale’ds ‘TeuadluUT Surpnrour
swo1s4s uoTrl99loid TRWI=Y] JO A319Tieas B ‘swaTqoad asayl o3 suorinTos pury o3 3dwslle ue uj

(z 2an3813)

SNOILNTOS TVILINHLOd

810



7 2an3d14g

NOILVINSNI 9NILJ1YLSIY NOILYSNIGNOI @

15044 %00 @

(8H) SV9 394¥Nd I19VYSNIGNOI-NON @

13IVE WNNIVA QF1V3S @

NOILVINSNI TYNY3INI @

SNOILNT0S VILN3LOd

811



‘uor3Isodep 92Yy3 urepjuocd pue ITWIT pPInom AIrTrqeowiad mol oyj 3Ing andd0 pInom uollrsodspolid
‘posn 919M STBTIDIBW 1911BT 9yl JI *(STRTa2lew JTue3iour) sinjeiadwsl 90TAISS Y3TU ® pue
ffaTsuep a3y3TY yonu ‘A3TTIqEowiad 93TUTI Ing MOT UYITM I9ylo a9yl {(sTeridjlew weol dTuedio posoyd)
aanjeiddud] IDTAIDS MOT A[9ATIBTS1 Ing ‘A3TSusp MOT pue KITTIgeawisd 039Z Y3IIM 2UO0 :POTITIUSPT
919M s9dA3 TeTi2lew [ei2ud8 om] -UOTITISOdOpOLID IBUTWTIS 10 3IDIAISAI 03 I9pio ur K3TTrqesmaad
MOT @ABY 03 SeY uorjeInsurl JO i194eT sTy] ‘waTqoxd e sT sed o23and syl jo Jurdundodid asisym
TIBeM jUuBl 9yl 01 3IX2U i34 UOIIBRINSUT 24l UO POIBIIUIDUOD Apnis ayl ‘umouy Apeaile ST UOTIBINSUT
sanjexsdwsl y81y I93no 9yl jo aduewioyiad 9yl osnedag ‘ (XI[JowIaY] IO XITIJBRULQ SB YONsS UOTIBTNSUT
zjaenb snoiqry ®) uorie[nsur 2anjeiadwel Y3Ty JUSTOIII® Ue Jo poasodwod ST ILBT I93INO

9] ‘"UOTIIBTNSUT PIILABRTIITNU SISN LPNIS STYI UT PIIDPTSUOD WAISAS uor3dajoad Jewisayl ayg

*)qUe] POIBINSUT 9Y3 PUB 2IBJINS FJBADITE I93N0 9yl U23MI8( Pa3IBI0T ST ‘JusaTque
anoqe po3eAdTe AT73y81[s @anssaid e je ‘paryddns ST SeS 9[qrumETJuOU B JI2YyMm ‘odoeds 28ind y

*popuadsns ST jyuej [eAS9IUTUOU B UYDTYM UTYITM 9INIONIIS 9yl I0 UOTIBRINSTIUOD Juel TBISDIUT
ue JO SPIOTYS 1e9Y 9Yl I2YITS 9q pInood 1JeIDITEB 9yl JO 2IBJINS 123n0 3YyJ °eaie I¥eyuel ayjl Jo
uor399s 1addn ue Jo mITA ABMEIND B puB 3JRIDITR OTuOosiadAy B JOo yo33s B Smoys 9an3TJ STIY]L

(¢ =2an8t131)

[4

LAVIOYIV DINOSYHdAH 40 SANVI “HT ¥04 SdlL

812



€ 2andrg

NOLLYINSNI 9NILD] ¥1S3y NOILYSNIANO9

NOILYINSNI
3dN1VYIdWaL
HIIH IN3191443

T
s

% 10V4UNS JIWYNAQOYIY

813



*2anjeradws] STqEMOTTR WNWIXBW STIYJ 03 9SIa 03 sainieradue] Juel A3dwd FurmoTle
£Aq paz1Tea1 2q Kew s8uraes ssBR *(Io000T) M TI8 O3 sainjeasdwel uel ITwidg

*39oel wnnoea B JO 9SED dY) UT SB UOTIEBTNSUT
21T3U2 9yl Jo oduswiojyidd 9Y3 3J093JB JOU PINOA WBOI 2Yl JO Yowaiq PIazZI[ed0]
B 9OUTS pO[E9S PII9PISUOD JOU 3IB SwdISAS WEOJ dYL -SwdISAS PITEIS PIOAY

‘uorleaedsad 3y3rizead aZTWIUTR

*BTII93TID UOTIO3TIS 9yl
9q TTTM Ssew welsLs wnuiurly -sef 98and IPIXOTp uOgIBD 10 USB0IITU IDYITI3 9S()

*2y8177 Suranp Jjo PIa[TOq [N 9Yy3j JO SsSew Y3 PUR SSBW UOTIB[NSUT 94l JO ums ayj SUTZIWIUTU
Aq poaepisuod 3urisaq sweIsSAs oyl 2zTurldp -weISAS SseuW WNWTUTW B IPTA0IJ

103 219m Apnis STY3 I03J s9Ini punoald TeIITUT BYJ

(y @an813)

SATINY aNNOY¥D TVILINI

o

814



¥ 2an3tTjg

(4 ,000T) X T18 Ol STANIVYIdWIL INVL LIWYI @
SW3LSAS Q31v3S diOAY @
NOILVYVdIdd LHOIT43dd IZIWINIW @

¢ ¢

00 40 "N HLIM 39dNd @

(140 1104 13N SM1d
NOILVINSNI) W3LSAS SSYW WNWINIW 318VI13d 301A0dd @

S3NY ANNOAD TIVILINI

815



*194BT 1923N03Y3 Ul UorIe[NSUTl snoiqri =2injeradwsl ySty TeUOTITPPER Ppoirnbax

19338 39Ul y3noyz usdA@ SwWeoJ [[9° poso]2d 3Jursn 5oyl uUBY] IDTARIY 9I9M SUOTIB[NSUT 959yl Julsn

swelsds pue YSTY 219m I9LB] I2UUT SYJ UT uUOTITsodsp TJoajuod 03 yJnous MOT SIUDIOTIIS00 LITTTqeawiad
Y1TA sSuoTielnsul 2injeiaduel y31y Jo SITITSUL( *I23IYITT 2JI9M Su®ISAS weoI TI90 P3ISOT)

*3JBIOITE

2yl uo uorlIBOO0T A0 ‘Swrl proy punoald “Liozoaleal Iy8ITI Jo sso[pie8ai usBoalfu Jursn asoyl ueyl

I9TARSY IPIXOIP uoqard JuTsn suwalsAs 23iand sayew 2anjyeradwdl UOTIBSUPUOD I3YITY 2yl ‘asyldry 2ae

UOTIBSUSPUOD puUB UoTlezTiodea Jo sIe9Y 92Ul PUB I9MOT ST SPIXOIP UOQIBD IO JUSTITIID0D UOTISNIIIP oYl
y8noyiyy -swolsds poSind SPIXOIP UOQiED. UBY) I91YST] SAeMmTe 219M swa3sAs podand ua3oilTN

*swa3SAS uorlo93oad TewIsyl 2594yl YITM pPIsn

9q £ew s)uel wnUIWNTE S331BOTPUT JIniersdwel STYL -IYSTITI B JO 3Ie3Ss 2yl 3B paridus sem juel e
uaym udA® *(I,00T) M TTE MOT=2q sdemTe 219m sainieiadwsl juel ‘ssauydOTY3l uorie(nsur wnuwrido YiIm

(G 2an31y)

SLINSHY TVOLLATVNY

816



e

¢ 2an8t1g

LSILHOIT 34IM SWALSAS WYOd 1130 4ISO1d @

%07

Nzo

SW3LSAS d394nd
NVHL ¥3LHIIT SAVMTY JdIM SWILSAS d3duNnd

(4 ,001) v_ I1¢ MOTI8 SAVMIV F¥IM STYNLYIIdWIL
%Ny’ SSINXIIHL NOILVINSNI 43ZIWild0 Hiim @

S1INS3Y IVIILATIVNY

817



"pezITeal1 aq pInod jusdiad ¢z yo Juraes ssew B ‘(do0SE) A 0§% 03 (do0TT) A 91€
woiJ pasesioul sem ainjeisdws) wWeoI STQERMOTTE WNWIXEBW 3yl JT IBYJ S33BITPUT SITNS9I 9yl ‘92andt3i 9yl
ur umoys sy c-oanjeiddwdl] wnWIXPW YOBD 10J uOIlBIN3TJUOD (Ssew JJO TIoq [anJ snid UOTIBTRSUT) SSBUW
WNWIUTW 9Y3l POTITIUSPT STSATRUER 3yl -Sinleasdwdl] Y3ITm sa13zaadoad 9s3Yl IO UOTIBRIIRA 92Ul PIPNIOUT
pue (apTutTdaorylswiJod) uorleInsur weoj JUDIDTII® ue Jo sor3ziadoid uo paseq sem SISATBUER BYL
*ATTeoTIATRUER POILSTISOAUT SI9Mm SSBW G4 U0 dinjeiadwd) weo] STGeMOTTE WNWIXBW JO S3ID9FFd dYJ

(9 2an3t3)

SSVH Sdl NO HYNIVIAIWAL RVOd WAWIXVW J0 Li3dddH

818



9 2i1n3Tg

(45) X "UNLYYIdWIL WYOS WAWIXYW

(005  (00P  (00€)  (002)  (0OT) (0) (00T1-)
€€4 Ly 2er  99¢ [1¢ 4 00¢

I | | _ i 1 0
0°1)
— 6P
w /b
Amt\ﬁ_: 7 [0}
* GSYW LINN Sdl
0°2
— 86
0°¢)
— 9yl

SSVHW Sdl NO 3iNLVIIdWIL WVOd WNWIXVW 40 133443

819



‘uorled1Tdde STyl 103

-uotaernsur oswiad ay3 se poyord sem ([T9oeyoy A£q opeuw) opruwT[Lideyrswijod 9yj ‘uorjeor(dde sTyl i0j

9Tqe3INS jou pue TeIIojeu [[2o uado ue dq 03 punoj sem Igd °Yl °STBTISIeW dpTurdideylrsultod
9yl pue (1gd) °10zeprurzuaqirod 92yl 9I9M UOTIAOISIP JO IDUIPTAS SNOTAQO MOYS pue (a3ueyd
TEOTWOYD JO SATIBDTPUT) J0TOD 9FUBYD JOoU PIP YOTYMm STBTI2IBW ATUO Y] °9ZTs duwes 3yl AJTeurdTio
j0u 919m umoys soTdues UOTIETNSUT [TE 9SNEO9q S9ZTS 27dwesS 9Yjl UT 2OUBDTITUZLS ou ST aa3yl eyl
930N *(do00%) M L/% I® sinoy om3 I23Fe pPue °(J4o0GE) A 0G% IB Sinoy om] I93Fe ‘UOTITPUOD PIATDI1
SE 9Y3l UL SUOTIEBTNSUT 9SOyl JO 9aIJ smoys ydea3ojoyd ayjJ -udA0 UE UT PI3IELSY DI9M SUOTIBRINSUT

3y3 ‘SUOTIBINSUT WEOJ TeISAdS U0 9injersdwe] WNWIXBW JO 3D0933J2 dY] SUTWISISP 03 I9p10 UT

(L @2an31y)

SHVOd NOILVINSNI DINIO0AYD

820



[ 2in31g

¥H 2 ¥3L4Y
ey

A

SY

Q3A1303d

10 WITAYIVHLIWATO) (GNVHIIHNATOd) (ANVHLIIN)  (310ZVAIWI ZNIGATOd) (3ATHOTHITANIAATOA)

T130VHOY WY04-Y-1SYT  20€-9 WYO4 NvdiLS SINY LT6H T1323913M

SWVO4 NOILVTINSNI JIN390AYD

821



*(IT °J°1) Pol1RUTWIS] 9I9M S189] 3yl pur 23epuRp WEOJ pPIasned ainjeiadusl

Y3ty STYL - (do0G%) M 906 Paoge sainjeiddwa] weOJ JBUISIXD UT PIajz[nsai isjeey ayj JO UOTIOUNI[ERU B

uwaym (do0SE) A 0S% 03 (Jo0Z€-) M 8/ woij saanjeiddwsd] [BUIDIXS UOTIBINSUT) SOTI4D IYSTTF dTUOSIddAY
peleTnuls JY3TD paaTains ATINJsSs200ns (T¢ JI99BYoy) =7dwes UOTIBINSUT opTuwITAideyiaudfod y

(-oomeds =23ind 9yl ojur =23eYBOT iATB JusAaid 03 JUSTquE 2409 ATIYSTTS poureluTRW ©¢ pTNOM

oanssoad se8 98and ‘uorierorTdde Tenldoe ur uy) ‘9pn3TITE e 2anssaad palosfoad syl saoqe ATIYITTS

peurejureu ses 9oeds 98ind oyl ur =2anssaad ay], “s9T240 IYITTJ [BOTdLA] 93BTNWES 01 PITIBA 8Q 03

9oeds 98and ayj ur aianssoad 9yl pue danjeiadws]l JOTi9IxXe oTdwes 3yl Yioq MOTTB A21BIY purR [2559A SBI

28and 9y] °a°3ESY B SUTBRIUOD yOTym [9ssoa seld 23ind e pue (popuoq aq¢ [TIM IT UYDIym 03 TIsSda

uafoapdy prnbIT oY1 aopun 3913 3uld] 219y umoys) 3Tdwes UOTIBRTNSUT JI3ISWBIpP ("UT QF) WD 9/ B ‘[dsS9a
ua80apAy pInbIT B JOo s3sTsuoo 3se93 9durwiogiad uorze nsur djusfohid 9yl ioy snjeiedde ayf

(g @an3tjg)

jaodsuea] dTuosaadLH

NOILVINSNI DINIOOAYD 40 SISHL HONVWIOA¥dd

822



S

g 2an38T13

(4 05€) X 057 OL (4 0z¢-) ¥ 8¢
STI0AJ LHOIM

JINOSY3dAH QaLYINWIS §
QIAIAYNS NIWI 93dS

S1NS3y

(LYOd SNVYL JINOSHIdAH)
NOILVINSNI JIN3I90AMD 40 SL1S3L FONVIWHO4H3Id

823



*192Yylo 2ay3
01 judulsedwod udwroads QU0 woIF DY JO MOTF 9Y3 20npaa 03 sjuswiaedwod uswidads UIIMISQ PaIBOIOT

sjusmiaedwod paiend pey osTe NUB] 9y ‘IJuswliaiedwoo udwWrosods Yoea JO [I9D I93U9D dY3l JO ISIJUsD pue
¢dol ‘wo3joq ¥yl e paledo] so9Tdnodowrayl [9a9T pinbi] Surioltuow L£q plansesw 3g pPInNod uswrdads
yoeo puITyaq uel 9yl UT TonJ 8yl Jo =23BI JJO [Toq 2yl 31EY3l O0s pozIifeijuswiiedwod Sem MNuel 9yg

‘YOS TMPURS 9100 (oM ‘WNUTWNTE PIpNIIXd Ue WOIF PIILOTIqRI Sem NOTyl (*ul €G°'T)

wd g°¢ AqQ (33 ¢g) w 90 £9 (3] 9) w g°'T SBm YoTym °“jquel ay] °‘sordues IST[BWS BY3] UT SS5S5S3I3S poOnNpal

£13uedT3Tu8IS 3ABY PInNOM S$103I3I3 2I8pa “ISTAISIYIO {quel 3Zie] B U0 (31i1odsueal OTuosSqns B 103 SSIUYITYI

wnwtido aYyx) UOTIBINSUT JO (°UT ¢) WO Z°GT JO 2aTIRIUSSaidal s9ssd13S Tpwiayi 20npoid 01 paida[as sem

SSOWMOTY3 (*UT g) wd T°G 3yl °*2ian8TJ 9yl UL UmOYysS SB Nuel  poluswiiedwod B 03 popuOq dIaM “YOTY3

(*ut g) wo T°¢ A9 (33 Z) w 9°Q £Aq (33 1) w ¢°Q 2x9m YOTyYm ‘susuroads |yl -SwIl SweS Iyl e su2wroads
XIS Suro40 ATTewiayl 103 paulrssp sem (¢ °J=2a1) 4Apnis dTuosqns ayl 10J posn snieiedde ayg

(z33/4T GL°T) zw/3Y G*g ueyl sso] 3q pInom wdIsLs (JIo0TT) M LTI€ B 3O (330 TTOoq snid uor “m?mﬁv sseu
18303 2yl “a93y3TT Iuediad ¢z °oq prnom ITur[ 2anieiadwel weol (JAo06E) M 0Sy ® U2IA welsds B y3noyaye
<

tol n i<

u@:u S§91BOTPUT 9 2INn8T4 *IJRIDITE OTu0osiIadAy 0] JuBAST2I 319M 51893 9yl ‘(Jo0TT) M /TE %Hco sem
S9T040 943l jo 3ianjeiddwe] wnwIxew 9yl Y3noyl[y °STETIIIeW weoI JO BUurlSa] IITI4D IAISUIIXD dI0W
031 poT sey (g °J°1) 3IIRIDITE OIUOSQNS 10 T9NJ 9IBUISIT® UB Se ua30apAy UT 3S2I3]3UT JUL03Y

(6 2an31J3)

ATIWNEASSY NIWIOHAS LSHL

824



(rurg X H

(WOG XWY

oxweo0)

2% 441) (9) NAWIO3dS

4

6 2an313

7130 QYvNo

WNVL WNANINNTV
Q3 LNIWLHYLNOD

NOILVINSNI

2

ATgW3SSY N3WIJ3dS 1S3l

825



*paarnbaa 9asm sjuswizedwod U9OMIDQ MOTJI IBIY I0] SUOTIDDIIO0D TROTIATEURE

fSuoTlBINSUT SWos 103 sjuswliedwoo Jusde[pe UT S$93BI JJO TIOQ UL SOOUSISIIIP DTISBAP JO 2SNEID]

f1oAomOf °suswidoads u99MISq UOTIDBISIUT 9Y] SdNpal 0] IAI3S ‘siusuiiedwod 3s2] udsmiIaq STI90 93yl

jo posodwod yoes ‘sjuvswiiedwod paend oyj] “luswiaedwod 3se3 9yl Surtwiojy snyl ‘Muel Iyl Jo wolloq
9yl 3J® JI9Y3a803 pa3douuod aie suswroads 31s93 82Ul JO I23U80 9yl UT ST[SD TBIIUSD INOJ 3YJ

-19Yylo yoes

03 pue >uej 9yl 03 SUSWIDIAS puoq 03 paIsn sem (QTh/ IS9I)) dAIsoype aueyjaandjod jaed oml ¥ -sjurol

" wswroads 1® 3oB3jUO0D puoq pood opriacid 03 suswroads u9smilaq posn 9ar (susTid IeTn3uRTA}) SUOTIVIS

uotieInsur padeys 28poM °uel 9yl JO SPTS Yo 03] popuoq 218 UOTIRINSUT Jo 2d4A3 swes ayi Jo
suswToadg *MuR] UYODTMPUBS 2100 QoM 3yl JOo uorjiod [eIJUSD B JO MOTA 23p2 ue ST 9iIndT1J STYL

(0T @an8tya)

MmO 93PH

JANVI WONIWOTY GEINHWILEVAROD

826



0T @1n814

(MJIHL ("ut ¢} wd g)

NAWI[J3dS (390
NOILVINSNI WVYOd-n  ¥VININVIYL

3
ANVL 232_2:.21/ NOI S _I/

7 i _
NN lw 50 AN

("ul 6L - L ("uf
wo
MANVLI WNANIWNTY G3LN3WLIAVHWOD




*UOTIBINSUT 2U3 0% 93BWBP TBJINJIONIIS

9ATSU3X® 10/pue 2ourmiojiad Tewiayl iood oiem JusweOBTdes STdures J0J BTISITID SYL ‘susmrdads 3899

TENPTATPUT 89U U0 JUTPBOT TRWISY] OTTOLD JO UOTABNUIFUOD Jo juauwedeTdsaa STdues o4 Furtureilsd apem

SJI9M SUOTSTOOP ‘wiIsm sBM YUBY SU} STTUM *dn wIBM 09 PSMOTT® 90 PTNOM UBY 9UJ PUB PITNBUISAO 8Q PTNOM

jyeIDATE UB SWI] YUY pajussaadaa sporaad umopinys YL °paUTWBXS 3q pTnoys susutddds pue dois pTnoys

S159% U3 4BUS PIIBOTPUT 9duBuLIOJISd JUTGBIOTISLSP TTIUN J0 ¥oom god shAep sAT] ‘AP B sJnoy Jnog
-£juamy 10J uela IT ‘ue39q SOTJISS 3897 B 90UO 3BYF OS SIsBQ JITYUS 93JYUJ B U0 PILIONPUCD 9I9M §189T

*$9897 8Y]3 JuTranp AT1uspusdspur PoToLD TaasT usBoaply pue
sanqetadmeq TBUISXS 9U3 “UITTF a9d souc perrdws pue POTTTLJ 99 PTNOM YUBG SY3 UOTUM J0J uoryeotTdde
3JBJIOITE Ue 0% 3SBJIJUOD UT ‘sny] 'ssdT JO ("UT T) WO #§°g 03 porydwe sjuswmidaedwmod xuey} TTB® 3BUS
Po9BOoTPUT ssTdnodoowIsy] TOAST PINDTT 2SOMOT 9U] USUM PSTTTIISI SBM Yueq 33U ‘oJnqeasdu®] pSITSIP
9Yq poyoeod 1sBT YO TUm STdnodowrsyz oyj3 £gq pITTOIFUOD SBM SWTYF STOAD 30BXS 9Yl PuB °90BJIANS JI29N0
auq Jo seanqeaaduet U7 PS3BOTPUT SOOBJANS UOTJBINSUT SYJ JISAO PIINQTIISTP LTTBOTS93BIYS soTANOdOWISYL
SATd *JJO TTOQ 03 POMOTTB Sem US30JpAY 3yl sB ATpoqesadad poToLD sem UOTIBINSUT SUT JO JIOTIS9XS

3u3 Jo AJ03sTy aanqesadweq oyl pur usIolpAy PINDIT UITA POTTTI SeBAa NuBg aU3 potasd g4ssgq B Sutang

+8utqsaq OTUSS0AID JFUTWNSII USYZ pue ‘sanjedsdweqd JUSIqwe YowsSJI 09 MUl 93Ul FUTMOTTR ‘Juryssq dOTusBolrd

Butpuadsns A1dwis £q 1593 qussaxd oY} UT POJETNWTS SBM 9TOLD TNBYILSAC Y °saanjeasdwsy dTusfohad o0g

¥orq ‘sangeasdwe) JusTquEe 03 ‘goanqeasdweq OTUSFOAID WOIJI PSToALS 99 TTTM UOTIBINSUT PUB S UBY OUJ SWIL

STyY3l 3uTIng 'IOTAISS 09 PAUINISI USYJ PUR TNBUJISAO JO SOUBUSUTBWU OTPOTISd J0J 90TAIDS WOILI POSAOWSI

ST 2JBJIDJITE 3UJ USUYA PSI21UNOJUL 8¢ TTTM UOTIBTJIBA SSOJI1S TBWISYJ SJI9A9S SJ0ow nq jusnbasgl ssoT

¥ (°99BJJINS STYF JSA0 BUTMOTQ JT® 9Y3 jo sanjeradwsy aYj pue 20BJJIns JI93N0 UOTIBINSUT 3Y3 Yjoq

Jo s3TJ03sTY aanjeaaduPy 9U3 sMoUs 2JnBTJ 9YL) °“PIYOBSII ST UOTIBTNSUT Y3 jo dJnjeisdued TBUIDIXS

TNWIXBW 9] JI93J8 ATFIOUS POISJUNOIUS SJB UOTFBTNSUT SUYJF U0 $98S9I3S UMWIXBW SYJF S0UTS InITJ

oYy} uT pejussdad Axo3sTy aJnjesadwed 3594 TrOTAALY 3Y3 sB UdNs 8T0LD TBWILUGF (S8S9T IO $94NUTW (OT)

110ys AT9ATIRT91 ® AQq poleTnNWIS 9q ued uoliedqaniiad syl ‘UOTYIBINSUT SUYq JO 99BJINS TBUISIXS 3Yl UO

uorleqiniisd sanjetsadwsq B8 9sodwy 03 ST 97040 AUBTTI TBOoTdL3 Syl Jo 230933° Axewrdd syl *ssanjeasdwo?

DTU980410 18 pOUIBIUIEBW ST Muel 94yl pue IYSTTJ UOBS JI93]Je ATS)BTPOUMIT POTSNISI ST 1JBIDATB UL JT

‘91030a9y], ‘wWelSAs UOTIOsqoad TeWISY] SYJF PUB MUY TaNJ OTusFoLId aU3 Yjoq JOo s2JINTTBI anItisl Jo

£117T9Rq0ad YL SZTWTUTW O3 JISPJ0 UT (Sporaad INBUISAO JuTJnp 1ds0x2) sewr} TTB 3B seanjessdus?y
OTUSZ0AIO 9B PaUTRIUTBW 3G PTNOUS HuBj CHT Y3 1EeUL P93BOTPUT PeYU (TT *JoI) SOTPNYSs JSTTIRY

(TT >m3I14)

SUTYOLSTH HINLVIIIWIL LSHL

828



11 @and1g

%s "JWIL
009 08y 09¢ 0 0ct 0

JINLYYIdWIL

0¢1

JaN1vYIdWaL J0v44NS NOILLVINSNI ---- —0ve
FANLYYIdWIL dIV ——

o9t
X 4,

S3RIOLSIH ANLVIIdWIL 1S3l

829



s pPaTTOI3U0D jou sBA L}TPTUNY oYg ¢poajeTnsul aJaa sngeaedde 14893 Y3
ur sIa8ueyoxo IEBIY puUB ‘IdquWeyd 4S99 S30Np SYL °“JISMOTQ 9Y3F 03 JIB SUINIDI 3BYZ JOUDp SUO OJUT
o3xow sqJaod saJyq 9Uar WOIJ S3ONT JqUBYD 3894 93 JO wWo330q Y3 UT sqrod 29Iyl ySnoayl JISquBUD
1599 9U3 S9ABOT JT® 9U3 ‘suswroads UOTYBINSUT 9] J9A0 Jurssed J497Fy °UOTIBTNSUT SYJ J9A0 MOTJ
ayq sosnJITP UOTUM 938Td umuTtumTe pajBIoisd B SOYTJIS JTe ‘IoqueUDd 3s91 dyj JFutisqus uodn
*(I939WBTP UT (°UT Q) WO £°Qg o4m sqdod pue s3onp Tre) s3onp A7ddns ITe JUTWOOUT SYF 03 PIJOIUUOD
2J8 UOTUm sqxod 991U} SABY JoqWeyo 3837 oY} JO SSPIS Yjog ‘JIoqueld 3899 SY3 JO SIOPTS omq 03 0F
0% MOTJ SMOTT® UOTUM 3ONP 91 UT UOT4O9S 999 B JO SESTSUOD PTOJTUBW SYL ‘*J9qURUD 94897 Y3 03UT
DOPTOJTUBW USYZ ST JTB OYL °Pa3BTNWLsS Fulaq ST ST2LD JUITTI Y3 Jo UoTatod yoTym uodn Sutpusdep
<198ueyoX2 9BSY PTOO JO 30U 9UYF USNOoIY3} SATEA ISLIDATP U3 £Q PSIO3ITP ST J9MOTQ SYYF WOLJ SUTMOTT
ITY ‘susmroads 35973 9Y} JISA0 JITB (POTO0D 10) PIIBIY SUTMOTF JI0J FTNOITD PISOTO ® apTroxd 09
Suiqonp oqetadoxdde pue ‘JIoquUERUD 1S9 B ‘SISIUBYIXKS 1BIY PTOD PUB 30U ‘SATBA JI9FISATP B ‘JBMOTq
1eSnITijuso °81e] B Jo posodmod sT FUTMBID OTJBWOUDS 9Y3 UT Pojex3snyT snjexedde 1833 SYL

(2T 2m81q)

SNIVYVAAY LSHL

830



7T @an81g

831

(@109)
¥3IONVHOX3 LV3H

43amo1g

AT8N3SSV
Y3GWVYHO 1S3l NIWIJ33dS 1S3l

SNLVYVddV 1S3L



‘uoTIBTIMWIO] WeoJ JUuTInp weoJ SU31 01 POPPB SBM JUSWSDIJIOJUTSJI SSBTSISQII SUl, *TTea YuBl 93Ul
0% 90BJINS JI93N0 SYJ WOJIJ SOUBISTP Sy} JO SPATUI-OAF ‘UOTIBTNSUT 2UJF UTUITA PSIBOOT JI9U30 2Y3 PUB
90BJJINES J94N0 9YZ U0 SUO--SISTIIEQ JodBA OM] PUB SIUSWSIIOIUTSIL SSBTIISQTJ PRY suPishs ueol ylog
*swelsAs weoJ OM] PUB fs9J9JN3OBINUBW QUSISIITP WOJIJ STBIIS93BW °STBIJISAIBU WROJ OTISUSF QUSISIJ TP
:POPNTOUT YO TUM Po93so3 susutoads UOTFBTNSUT USSLITYL Y3 SISTT MIBYD 9yl *=JngtF auz Jo doa

93 3B US98 99 UBD ‘U3 SUJ Uo PSTIBISUT ©susuitoads UOTJBTNSUT XIS 3SITT 943 Jo ydealSojoud v

(€T San3td)

SNIWIDHIJS NOILVTINSNI

832



€T @an81y

3JLVNVADOSIATI0d a3I41Q0N . 113OVANYW
" ge€ INVHLX3IL
3LVYNNVAJOSIAT0d 88t ¥d)
370ZVAINIZN38AT0d 18d
S¥3814 Q3ddOHD + 3LVYNVADOSI JINLIWAIO0d 2 3aIS
] JLVNVAD0SI DIMLINATOd :13QIS 311SOdW0)

| S¥3IYYYE HOAVA B8 SHIEI4 G3ddOHD + ILVYNVADOS! 1GIN3NTOL

(WVO3VLS) WALSAS Tav

'SH314YVE HOdVA 8 SH3814 Q3ddOHD + 3LVNVADOSI JI¥13INATOd

(NHOrdN) W3L1SAS Qv

w JANITAYOIVHLIWATOM

1 S 1M 3IOVHON
I€ TT30VHON
S1¥ 1130VHON

ANVHLIYNATOd

WVOd-v-1SV1
WVOd4 Nvd3ls
WVO4 J14.103713 TVH3IN3IO

AVIHILVRN

N3WIJ3dS

48

SNJWI03dS NOILVINSNI

feueii

833



*IT ©0U8IdI91 UI STELIdIBW 2UeUIdINATod I0J PIIINOD0 Sopow 9INTIBI IBTIWIS °SHOBID 9S9Y3]
Suole peojeaedss oy7dwes ay3 2wWI3 YoTym 3B Teaowdx aJdwes JUTINp poWITIUOD SeBM STYJ °20BJANS MUl 92Ul 03
gurdundofio sem IT®B 3BY] pPUR 20BIIANS uel 2yl 01 Aem 2yl TIe poiededoad syoead 243 eyl paisad8ns sTYJ
*SYOBID 9s9y]l woal Jurmoll aodea 91TYm JO WEDIIS B SB [[OM SEB “S)0BID 9s9Yyl punoie dnplIing 3IS0aJ
JUBOTITUSTS SBM 9a9Yyl °PTOO TTTIS SeM UOTIB[NSUT 9yl °TTys poTiad 3593 Ix9U 92Ul i193je AT931BIpOuUNL
pPoUTWEX® SBem UOTIBTNSUT 9yl udym °sS¥OeId ad4a LieinqTiaj Surj AI9a m9J B ATuo poOTeIAdI dwil 3IBYJ 3E
UOTIBINSUT WIBM 9Y3l JO UOIIBUTWEX® [BNSTA "3RI JJO TT0q U9801pAy @Yl U 9SEIIOUT JURITITUSTS
B AQ p930939p 2ISATJ SeBM WROJ-Y-1SBT 94l JO 2InT[IBJ °9Yy] -oduruxojiad [eLISY3 UT UOTIEpERi8ap
98187 ® BuTousTaadx® 21032q (90TAIDS SUTTATR JO saeek ¢ ATajeurxoadde) sa7o4do Qg AT91purxoadde

103 9ouewiogyaad Jewxayl pool8 peITqIyx® ‘weog-y-i1se] ‘uswroods sueylrsandtod parylz oyg

‘uoTlETNSUT JI9ue]l HNT JI0J 2IBPIPUBD B ST [BTIL1EBW

*q°9 2Y3 2]TUM 193500q uinleg 9yl uo pasn Sem weoJ ueydelg Y] -SINTIBJ [BINIONIIS JO SIUIPTAD

ou Yy3iIm ‘(90TA19S JUITITBR JO siedd ¢T A[e3reuwrxoadde Jo jueTeaTnbs o2yl 10 S9T240 TeWISdY] (7 1940)

SOTI9S 3593 °AT1uUd 9Yl POATAINS SUOTIBINSUI 859yl jJo ylog (4T *81J 998) -ATMmOTS A19a papeiadap

pue 3JuUST[90%® AT[EBIITUT SEBM SUOLIETNSUT 989yl jJOo 2duewioFiod Jewisayl 9yJ, °dduemioiiad TTeIDA0
1s9q 9yl PIITqIUxa (PUBYISINATOJ OTIAIVDTY TeISU2YH PUB ‘yOcz X4 uedealg) sueog suryjzaindtod om]

*2ouUd12J91 B sk s3old ®31Ep TIE UI POpRIOUT 3ie dduewioziad Tewasy3 1s3q 2yl IUTITGTIYXD UOTIBTNSUT Yl
3O ®lep 9yy -ordwes yoe® I0J SIS9] JO UOTIBUIWII] I0J Suoseax AJTudTs sToquis IBTNOITO dYl ISTTYM
(19TTIe® posSsSnOSTP) S9T240 dn wiem 10 uoTlidadsur 23edTpur ydead syj uo syoquds IeTn3uURTII 9Y]J

*uoI}EBINSUI
Sutuxoziad 3s9q 92Yy3z Jo anfeA 2wl TBIITUT 94yl £q BUIPTAIP Aq PIZITEBWIOU U29q dABY SSWI] 3IJO TTOq
ay] 'sS9T942 3IyS8I[J pelBINWIS JO I9QUNU 2yl JO UOTIDUNI B SB 2W[] JJO TIOoq ayl jo sjo[d 2ie MOITOJ
38Ul souo 2yl pur 2an81y sSIy] Iuswiraedwod IBY] SUTISA0D UOTIIBTNSUT a4l JO °duemiojiad Teuwidyl
oy3 o3 Teuorziodoid AT309aTp ST Judwliedwod 3Is9] B UT [o9nd 2yl JJo [Toq o3 pairnbsx suwrl ayj

(T 2an8ty)

auByYl2INATOg

HONVIIOdddd NOILVIASNI

834




1 2an314

ST19AD
000y 009 00Z¢ 0082 00vZ 0002 0091 0021 008 OOV 0

I 1 ] 1 I | i | 1 1
O —~Vrm _
WYO04-V-1SVY1 /«
\
/..q ol 1vy
VOS2 X9 NVdaLS A 46wl
A 140 7108
V. v S v 2 _ Ve
Wvo4 19 ——Z e v
ﬂlL =W~
g
01

NOI1J3dSNI ¥
FJANTIV4 TVANLONYLS-QILVYNIWYIL @

INVYHLIHNATOd
JONVWI0443d NOILVINSNI

835



*SuReOJ

sprTwrTAtoeytowstod ays Jo sorqaxedoad Tewasyl 9yl JO UOTFBJIOLISISD TenprJI8 2yl Y3TA QUS]SISUOD ST 20BIANS

yueq oya 07 MoBJIO UYInoayj TEIFTUT UB JO HOBT Y °POSWIOJ SBA YOBJID JBINOITO B DPUEB JOW JOBID SUI

Jo spue yloq ‘aansodx® OTTI4LO polradsd J99Jy °YOBJID 8UYJ JO SPIS SABOUOD SYq Uo 4JTT 03 uedaq pus

yidop pue ya8ue] UT MOIS HOBJID SY3 S3TOLD Teuwdayl 10w o3 pasodxs ses UOTIBRTOSUT oY% §Y “UOTIBRTOSUT

8yq. Jo 99BJJng oYl 03 3o9dsaa YTs 9TIUB UOTFIBUITOUT MOTTBUS AJISA B PBY UOTUM YOBID 90BJINS SUTTITERY
PaAIND B SBM UOTHEOTPUT 3SJTJ SYJ °JISUUBW JBTTWIS B UT PITTBI TT® SUOTFBTNSUT wWeOJ TT2°BYCYH SUL

*OATSU99XD SI9M SOJINTTIBJ TEINIONIGS dY} 4ng ©quUaTTo0Xd
9q 0% psaeadde sousmioJaad TBULISUY TBIFTUT 9YJ ‘Posowsd sem Uswrdads sUj S9I0J9I92Uq PUB SOTOLD
Tewioys TLE J193Je padewep ATPeq SBA “SATITPPE JUBDPIBISI SWETJ B SUTBRUOD YoTUM ‘gTH TTe0BYOY

* ATMOTS POPBIFTSP UOTHBTNSUT SYJ JO SOUBMIOJISd TBWISYY) 9Uq © LTTeanioniids paTIB} TG TTo0BUOY SUT UYSNOULITY
*JI9A0 SBM SJTT TNJOSN s3T PUB S9PTS UYjoq U0 ATPRQ POYOBJID §BM UOTFRINSUT 3Y3} ‘UOTIBTNSUT TBUTSTJIO 93
U3TH SPTS 9UQ UO SSTOAD Q96 JO T80T B PUB 905Td MSU 9L U0 sSTOLD Q2T I921JY ‘pPoumsax FUTTOLD o]
pue SPTS SWOSSTANOIY dYJ 0% PoPuUoq sBM 903Td PITUL Y "SOTOLD {{OTT JO TBI0} B SUOIISPUN PBY 3T TTIUN
PaAowWRI QOU sBA NQ ‘wWeoJ 9YJ] J9pUN PUoq Y] UT SPTOA Jo asngdaq LTqusaedde  psxioBId OSTEB PBY uUsWTOSdS
UOTIBTNSUT MAU 3YF IBYUS POTeSASI 9T0L0 dN-maIBM I1XSU YL ('PSUTBISI SBM PUB DPIUSTUSTAUN TTTIS SBM ODPTS
a3U30 9 ) ‘PoTTeIsSUT Usmtoads TG TTo0BYOY JSYJOUB PUB PSAOWSI SBM SPTS PONOBJID 9YL SWIT YOTUM 3B SOTOLD
967T TTIUn pouTElISl sem uswrdods oyl ‘ATIudTITUSIS poprafsp jou pey soriiaodoad Teursyq aUyj osneodaq
‘I9A9MOH °s9TO£0 TLE 3SATI 2U3 (SUTJINP JO) J99JB 9PTS SUO UO Poyorad uswrdads TG TTSOBYoY aYL

coouemIoIxad TrmWIdUYG 9Y3 JO UOTIBPRITOD STI2TT UITH SOTOLO

TeWwIsy] Q09T JI9A0 POUTBYsNS Udwroads TE TTO0BUOY oYY “JI9A9MOH *POAJIDSCO SJI9M SYOBJID S0BJJINS SUTTATERY

Ioys ‘sporasd dn-wasm #9J 3SITJ 9U7F JI9%JY "STEBTJISYewm SpIuTTAIOBRY}owATod Jo seouewmroxad Teodrsiyd
pue TRWISYY POUTQWOD 383q 9U3 pafeTdsTp ‘wBOoy L3TSUSD Ampm\anﬂ 19°T) ma\wx 0€ ® ‘It TTIeoByOY

- smeo] sursylsanirtod 3s9q Sy

JoJ umoys 7'y} uBU] J9JI00d sem 2JNITJ SYJF UT UMOYs s douBmioJsad oToAO TewISY] SU3 ‘Jossmol ‘weaload

9899 U3} JO 29sU0 9Y3} j' UOTIeOTIdde q4J0dsUsil OTUOSANS 9YF JoJ S94BPTPUBD TFUIPBST oI9a (STh Pum

‘TG TE TToOBYOY) SUOTYIBINSUT weoJ SPTWITAIOBYISWATOd Y3 ©ssaI3s Temrisyj pajedTdoTiue aY) Pue weol U3

JO SS9J1S 99BWTRTN 9YJ USIMI9Q sWROJT 97 Jo Aus Jo UTSJIBW 4s9USTY 9UT PO9BITPUT UOTUM SUOTIRTNOTRO PuUe
(I9TTaE® pIUOTIUSW) uotqeoTTdde OTuosgI2dAY J0F SweBOJ OTUSF0AIO UYjim Soustaadxs snotaaxd uUo pssseqd

(ST =m3Ty)
SpPTWITAIOBYISWATO

HONVIHOAIHd NOILVINGNT

836



6T 9an314

| SI10AD
000r 009 002¢ 0082 00y 0002 009T 00T 008  OOW

| | 1 | | | | ] i |
G THOVHOX
—
| I9VHOY |V,.,,\rel |
(IONTYHTY) te TIHIVHO mVI Ve
Wv04 19 — v
——d —

SV

STy T13IVHOY
NOILJ3dSNI Vv
@30v1d3y 30iS 1Syl @
JANTIV4 TYANLINYLS-QILYNIWYIL @

JAIWITAYIVHIIWATOM
JONVHIO04Y¥3d NOILVTINSNI

e

0

~ 0lLvY
S IWIL
440 1104

01

837



*93Ueyd TBOTWSUD B
ATqrssod 10 STT9° wWeoJ o9yl JO UOTIeIZ23ursSIp 92319T7dwoo ® 3urls988ns ¢20UBISTSaI SATSBIGE MOT AId24
e U3Ta ASuods ATSATIBISI ses TTem YUB] SYJ 9SS5IBIU SBM 9BUJT UOTFBTNSUT Y3 ‘UOTQTPPR UT *sSI9LBT
Paanod °Yq UssM)S( SO0BIISAUT YL 9B 93BUTWBTSP 09 SUOTLIB[NSUT SY3 Pasnhsd POl JUTTPUBRY QYITTS
' ‘sngeaedde oyl woaJ suswrooads 9UYq Jo Teaousx uUodfy - Toued utew sYq woldJ poaqesedss uUoTIBTNSUT
Jo 909Td oU 4nQg ‘PoOsSBSJIUT SHOBIO SYL Jo Ydop pus UAPTH 9UT ‘SUTTOAD pogeadad o1 poasodxs oaom
suswroads 9U3 Sy JIOTL9QUT oOYg ojUT usuioads 913 Jo 99vJJang 3yj Japun psjeSedotd 9BUY SIOBID
I9TTeWs J9Yjo pue uswroads ayy Jo s98pe (33 g) W 9°0 9Y3 SUOTB S3[0BJIO POSIBI puB SPTA ATSATIBTSI
£Q POZIISLOBIBYD SBM SINTTR] JATOYL "saafeT ur pafexds Jo paanod JSYQTS 9I9M SWEOJ SSOY],

‘gouewIoJIod TewIsaul poolS ATITRJ

FUTUTBIUTRW STIUMA SSTOLD TRWISYG Q06 JISA0 PIATAINS STRTISGBRU Ul0q °JI9A2MOY *SPIBPUBAS 3JBIDITE

£q swT3 IoUs ATSATLRISI ® JI39JB PoAOWSI 9¢ 09 PeU PUB ATTRINIONILS PIIBIOTISFSP SUOTIBINSUT

weoJ Yaog CSousmiIoJieod Tewrsyj Pood 3TQIUXS ﬁwm: UdD PUB ££€ SUBYIXSL SUOTABTNSUT OMYF 983

*9T39nys dords 9U3 Jo 93eis 4soo0q SYY J0J NUBY ToNF CHI LeMB~-MOIUY Sasn~aTBUIS 9U3 J0J SUCTABINSUT
dn~yoeq pur sutad syjq ATJUSIaIN0 age Aphas sTUYY UT POUTWEXS STBTJILFBW ojeanuefoosTLTod omd syl

(9T San3td)
93eanueAd0STAT0Og

HONVWHOAMHd NOTIIVTINGNT

838



91 2an314

STI0AD
Q0vy 000y 009 002¢ 0082 00vZ 000z 09T 0021 008 00V O
r 1 H i 1 i 1 ! | Ll !
OlLvY
373 uz%cm{ 1e "
EQIVEREEER)

Wv04 dN

o:-ldq/q/ 140 1104
8y 4dd — v —~=

;Ilﬂo.ﬁ

NOILJ3dSNI V¥
JANTIVE VIN1ONYLS- QCALVNIWYEL @

SAIVINNVYAJOSIATOd
JONVWYOJY¥3d NOILVTINSNI

839



*JOBJO 40U PIP SJISTJIIBQ PBU YOTUM SWRISAS UOTIBTNSUT SU3} STTUM
PSYOBRID JSTJIIBC B 1NOULITM suswroads UOIFBRTNSUT 9YY} 90UTS A3Ta¥squT Teanjonais aya paaoxadwr Arqusaedde
‘oouemaoJasd Tewasyy oy3 FuTaoadwI q0u STTUM ‘saaTaaeq Jodea °3SBIJUOD UT *WeOJ 93] JO sousmaoggad
TBIN}ONILS PUB TBWLISYY 93 Y30d POPBRJIFOPD QUSUPOIJIOJUTSI SSBTSJIS]II U3 3BUL POPNTOUOD SBM 4T PUB 4T UO
3s01J Jo Te9p 38918 ® pBY 9PIS POOI0JUTSI dYl ‘2I0WAdYIAN °*SPIS POOJOJUTSJIUN SYJ UBYY SI0W YINU
POYOBIO SPIS POOJOJUISDI SSBTIISQII S -wealsds uyoldn Tay suy3 ueyl J9939q SBM ddUBUIOFJISd TBUWISU]
oyl ‘poyorao ‘uswroads s3Isodwod 9] ‘uswroads STYL UT WBOJ oY} HInoyl USAY *ISTJIIBqG JodBA B DPBY
ISYJFTAU 4ng ‘JUSWROJIOJUTOA SSeT3a9qTy PeY suowrdosds ay3 Jo auQ *(SPTS UOBd UC dUO0) juswisedulod 3s9%
9T8uTs ® 03 popuoq a1am goHh uyoldn jo susuwrosds omy ‘yzdusags pue sourmaojasd Terwasyy umog uo
SI9TIIRG JodeA PUB JUSWSIJIOJUTSI SSBTIISQTI Paddoys Jo 399IJ9 SU2 SUTWIS4SP 04 FI0JJD UB UT

*oTqeawIad 9q 09 PUNOJ
SBM UOTIB[NSUT 3yl ‘I2A0MOY {P931D218p 9J3M SHOBJIO Oou ‘sniesedde 1539 SUJ WOIJ DPOACUDI SBM
usutoads oy3 J191Jy ‘Juraanodo sem Jurdundohad suwos pur oTgeouwIsd SBM UOIFBINSUT 9Y} 4BUIT S315033ns
JOoTABUYSqQ STYL ‘ooueaeadde pogsirio B PRY PUB UOTFBINSUT WEOJ 9Y3 JO 20BJIANS JO9NO 9Y3 3SUTBIE
1USTT UMBJIP SBA JSTJIIBQ JodBA 3U7 ©S98972 OIT04D JO 9498 1SJTJ 2yl J23Jy -yaoous AT9ATLBTSJ poagaradde
we3sds uyoldp Qv @2y3 Jo a91aieq iodea I0TI9IXd Yl ‘AT[eTITUT  (AITATIONPUOD TBWISYYG YBTY JO
saTyeOTPUT) STdwes SY3 JO $38ps By} JO (*UT €) WO 9°) UTYITM 3SOIJ UY3ITH POISAOD seM USWOAAS

9131 2®'Yy3l pomoys Burlsel OTTOL0 JO ¥99M B JI91JB UWPQSAS UOTFBINSUL 8Y3 JO UOTIBUTWEXS TBUSTA

(*+oouswrogsod JBTTWIS DPBY (UMOYS 30U) w}sAS weoF JI9Y30 SYJ) ~sS9T0LD Teuwasyj yjia ATprded
P33BIOTI299P souswIoFsad 9u3 3nq ATTBTFTUT ddousuwdogasd TeWISU3 JITeJ PRy uwP3SAs STYL *(UOT}eTnUIOf
weo] Suranp peppe) 1uswedioJursi sse[Bioqri poddoyd pue sisTaaeq iodea om] PeY WO1SAS 99Ul ‘I9TTIE®

poUOTjUSH SY “2an8TJ SY3 UO PI3BITPUT 8B (231sodwod) weoj OTsBQ SWBS SUF JO S389% pue (g4 uyoldpn)
weoJ ojruBAOOsTATOd Bursn (1Y) we3sSAs UOTIBTNSUT 9T33TT *C 'V UB JO s3893 8Yj} JO S3INSAI YL

(LT whsmﬁmv

91BUBADOSTATOI

HONVNHOSHHd NOTLVINSNI

840



L1 2In3Tg

SITIAD

000y 009 002€ 0082 00vz 0002 009T 0021 008  0OF
b - 1 { | | I | .lﬂ |
Q .
NE, z%.m_n_.@/u\ﬁ,/
\VA
(@50 NHOTdN) N
AISOIW0I— N N
(JONTIHTY) A"
Wvo4 39 o
f v /l

. NOILJ3dSNI V
JONYWYO443d TYWYIHL Y0Od-QILYNIWYIL =
MV TvdNLINYLS-QILYNIWYIL @

J1YNYAJOSTA10d
JONVWY04¥3d NOILVINSNI

~ 01LVY
S awiL
440 1108

841



*oanITJ 9YJ UT POZTIEWINS
aae uotyeo1Tdde jIodsueiy OTuosSqNs B JOJ SWEOI JO BUTISdG OTTOAO Jo sBUTPUTI QUBOTITUSTY

(8T ®an3td)

(TINIVITANIL WOHIXVH (d,0TT) X 9T€) SITNSEY ISEL WYOJ

842



81 2and1g

NOILYIVd0dd MXIVyI ¥0d4
SALIS NOILIVATONN SV JAYAS SHIAVT NI dIAVHdS 40 @IN0d
43HLIT ¥V SWYO4 NIHM QIWH0d Sy3IAYT NIImLId S31dvANNOY

JONVWY04d3d TvdNLINYLS FONVHNI ald Lnd
JONVWYOJ43d TYWYHIHL NO FONINTANI FTLLIT AYH SYIIH4VE 40dVA

JONVIWY04d3d TVdNLIMNYLS
ANY TVWY3IHL HL08 @3dvy93d INIW3FOYOINIFY 83814 G3ddOHI

FINVWHO4d3d

TYWYH3HL INITI3OX3 HLIM (3DIAUNS INITHIY 40 SUV3A ST) ST10AD
TYWY3HL 0007 43A0 QIAIAYNS SNOLLYINSNI WYOd INVHLIIYNATOd OML

(FANLVIIAWIL WNKWIXV (4.011) M¥91€) SLINSIY LS3L WVOA

843



*quadadd ¢z £q sseU SL
sosea109p ATTeTIue3ed (4,06€) M 067 02 (4,0TT) A 91¢ mwoiy ¥BHL meog UL 9sBOIDUT UY

*SWI3 STYT 9B UMOUYUN ST
£3TTTORIND WeoJ JTWIT SJnjersdmeq I9UITY (AITTTQRIND STUL PaUsTTdrlss UotredTTdde
oTuosqns ® 103 $389L - (I,0TT) X 91¢ = *B¥L JoJ PaysTIqedss AFTTIQRIND wRIsAS Weoq

*U0T1Ts0dopoLID PSMOTTE UOTUM SWOLSAS UBYDL
I9UBTT SJ9M UOTUA swolsds UotqeTusut podnpoxd ‘UoTlBTUSUT JI93N0 3AT30930xd JI0Z

Posu. IToY]G JO 991ds Ut ‘swsBog TT®2 POSOT) - 3SOIUITT SJ9M swOIsAs WweoJ T30 PIsSOT)

*J1020BJ JUTTTOJIFUCD YL SBM sanjesadusl UOTFBSUSPUOD
JI9MOT 9L — °*suwelshs padand Noo uByl J99UITT SABMTB SI9M sweisAs padand A\

*paaTseop JT welsfs uorjeinsur pazrwrido uw
UJTM POsSh 9q PTNOO MUBY WNUTUMTE UB 9BUJ §91BOTPUT UOTSNTOUOD STYI - (I,00T)
M TIE MOTS9q sAemTe oxom soanjeiadumq HUBY €SSaUNOTUZ UOTFBTNSUL pezTurido UITM

(6T 2aIn3td)

SNOTSNIDNOD

844



61 9InBTg

%52 A8 SSYW SdL SISVAUOIQ ATIVIINILOA (4, 0€)
X 0gr o (0T ¥ 91¢ Woad XYWL wyod NI ISVRIONI NV @

W (4, OTD) NOTE
1 404 QIHSITVLST ALITISVENG WALSAS WYOd @

1S3LHIIT FdIM SWILSAS WVYO4 T13J Q3S0T1I @

SWALSAS Q394Nd

¢

Nou NVHL 83LHOIT SAVMIV F4ImM SWILSAS 0394Nd "N @

{4 v,
td <
STINLVYIdWIL MNVL mmM_ZV_o_I._. NOILVINSNI d3ZIWildO HiIM @

SNOISNTONOD

845



"LL6T dunf ‘ZQZ-¥D VSYN °SITOTy2p oTuosiadLy jo sjyuey Tang CHT 9yl 103 SwoIsKS
uoT3lo9301d Tewiay] pading Jo uoTieprlep pue juswdoloasq :°Z "L “IT0D Pue ‘9 ‘Y “N0OoiquaTay

"G/6T UPIBH ‘66/(-0 NI VSYN ‘ue] otue3ofip peSing 3s0ig Q) ® Y3Ta 9InI0oniis
98eT9sn] J0f 2TuosiadAl B Jo 9DOUBMIOFIDG :3119qoy T ‘uosioep pur ‘- yliomsyTd ‘2dieyg

*G96T Aely ‘3Jurassurduy ssadoag
STeTIlB| °oedsoidy °00g *suotriedI[ddy ooedsoapiy pue 20eds0idy 10J S9SS9001J PUEB STRTISIBY

—uorjelnsuil ‘31jeadodedg OTuosi9dAH 10J UOTIBINSUI SB 31S01j IPIXOL(Q UOQIB) :°d Uyol ‘Ae1)
*€L6T ‘¥€EL-Q NI VSVN °S3Tsodapofi) SpTXOI( uoqie) jo Joajuo) ayj :°7 YyaromsTy ‘odiaeyg
*96T-9¥T dd €/96T ‘-dul ‘ssdaq WnUITJ ‘ZT dwNToA

Sutaseur3ug oTu9304£1) UT sIouBApPY soueTdiTy OTuosaadLf Jo syuel usFoipAy pinbr 103
welsAg UOT199301g TBULIdY] pue 98ing IPIXOTQ UOQIB) ¥ :°§ °*W ‘uosiapuy pue ‘°y ° ‘uosjoer

*896T 2unp ‘9yT~/9-¥YI-TA4dV ‘II SwnoA
*dA0SV 199foag - weildoig Tejudwiiadxy ‘s31daduo) [eINIONIIG PODUBADPY '} UBTTY ‘U0IION

"996T ‘79T1¢- NI VSYN ‘seueTdiaTy JTuosiadAy paTeng-ud301IpAH 103
s3deouo) Teanionialg :°¥ ‘A108919 ‘YIAOYOTM pPue ‘tiar ‘o uyor “stapq “3isqoy ° ‘uosyoer

‘8ev-0cy dd ‘9961 TTady ‘odoudasjuo) STRTISIBK PuUB S2INIONIIG YIUSADS AWSV/VVIV
*SOTOTYSA 9SInia) OTuosaadAy io3 38exque] usa80iapAf :'9H LixeT ‘A9TT19Y pue ‘°‘H uygor ‘uemyiesy

‘666—c6c dd ‘g/eT ‘ssoig unusafgd ‘gl "Toa ‘Surisourfug oTusSoL1) ur
S9OUBAPY *90TAI3g OTU2804A1) 10J UOTIIB[NSUI TERWASYJ weoqg JITISB]J [BANIONIIS ¥ :°g Y ‘1iauuag

‘L€~z dd ‘96T Laenuer ‘T °ON ‘g °"TOA ‘SOT2SBIJ
IBRINTI®D 3JO Teuinop {sweoj ISWATOJ JO 9JTIT PuB AITATIONPUO) JRWIBY] :°f STouRid ‘uUO0IION

*Zye-zee dd
‘061 €ss9ag wnudfd ‘CT ‘[oA ‘SBuraosurldug o1usB8041) UT SIJUBAPY (SUOIIBINSUT wWeoj 29

POSOTD JO AITATITPUO) Tewidyg 9yl Sururtwialadg I0J TIPOK [EOTIATeUY Uy :°if ‘*g °*W ‘puoumey

SHONTEIAHE

‘1T

‘01

846



(*6/6T 'uer ur seianjeiodws] MOT JE® Selrsodwo)
pue STEBTI91P OF[[®IdWuON UT paystTqnd 3q o) °8/6T ‘TI-QT AInr ‘LAuepwisn 1S9y ‘yYoTuny
f9ousa9juo) STBTIOIBR oTudd041) TeuUOTlRUISIUI ‘sixodsuei] oTUOSqNS 3ining 10J SYUeJ To9ng
CyT 103J uorjeInsSul weog jo AITTIQRANG :'9H 31990y YOOIqUITIH pue ¢ *T yjaomsiryg ‘adaeys

*GL6T Axenuel ‘6GGZeT—¥D VSYN “3JBI0aTy Jiodsuei] oTuosqng
a8uey-3uo] 03 Tong uoBoapdy Jo uorieor]ddy 8yl jo Apnig :°M ° " ‘di100w dup ‘cu ¥ C=Fver

847






SESSION VI - ANALYSIS METHODS

849






23

131ua) yadeasay Asjbuel ySyN
bunaim "y uejy

pue
AyisiaAjun uojujwoq plo

uojuIoy} "V |4e3

SISATYNY INIW3TI JLINIA TvANLONYLSOWYIHL NI SIONVAAY INID3Y

851



‘POTITIUSPT 29 TIIM JusudoTaadp posu YoTym sSesie AJojopoylsuw 2wos

‘ATTeUTri -polussaid 9q TITM SIUSWATD 9ITUTL] SATIDSAUOD SYl 93BNTBAD 0] opew sosTvue 2aTivieduod
3WOS ‘UIYJ, °PIqIIDSOP 9q TIIM S2INIONIIS PI[00D AT9ATID2AU0D 103 podoToA0p SIUSWSTD 9ITULT

2woOs ‘31X3) pPaqradsap aq TTIM ‘wexloid 90U9I8JITP 931TUTF Io1ouweivd padun] B ‘SYILIW PUB I9zA[EUR

TewI2Uyl NVYISVN 243 Jo £pnis uosTiedwod ® ‘1SITJ "S9IN3IONIIS PIJ00D LATIATID2AU0D Jo STsATRUER Tewisayl

103 jusmdoraaop ASoTopoylsw JUSWRTS 2ITULJ JuU2021 2qTIosep 02 st iaded sty3z jo osodand ayf

‘poyzaw aa31sweaed
paduny °y31 Aq powxojiod AT1u2iand dae SIsATeue Teuwaadyl xoTdwod Jo A3taolew a2yl pue ‘padolaasp TIoMm
se jou sT L80Topoylduw STSATRPUR TRUISU] JULWOT3 93TUIJ OYJ "SISA[eue [BINIONIIS JO poylsuw IUTINOI
e St p93dodooe AJ[ESISAIUN ISOW®B U92q SEY pOoYl2W JUSWSTD 9ITUTI 9Yy3j pue ‘jusmdolaaap sanieu JO
931e]s B payodea1 sey LITTIqeded STSATeUE [BINIONIIS JUSWITD 9ITUL °S9sATBUB [RAINIONIIS PuB TBUILDUI
yjoq zoj A3ITTqedeo soapraocid 3T 2SneO9q SATIOBIIIE ST poYlauw JUSWATD SITULJ 9YJ °SA9TYOER 03
ITNOTIITIP ST SOSATEUER OM] 9U] UD9M]DQ 20BJISIUT JUSTOTIFD UB A9JJIP SpPoylaw SISATRUR 9] 95SNBIIq
¢19A9MOH °*SISATBUR TBINIONILS JUSWSOTd 9ITUIT B pue STsATeue Tewidyl io3lsweaed paduny ® urol
sasiTeue TeINIONIIS/TPWIDY] pPAOUTqWOD USII(Q ‘*ITQRITSSP ST SISATRUR [RINIONIIS/TRWIDY] peoleildajur
ue SNYJ “UOTIDBASIUT STYI poieilsnI[T sey (T °Joi1) Inals uoridefur-7ony 19lweids ayl Jo sTIsATeue
Tean1oNI)soulsyl] 9yl U0 I0USISJUO0D SIUJ 3B pajudsaad iaded ayj -sesdA]eue [BINIONIIS pPUB [RPUIDY]
ud9M]8q UOTIOBIAIJUT Buoals 2yl ST SITOIUYaa oTuosaadAy I0J OIISTIIOrIRYD ufISop JUDI3YUT UV

(T 2an813)

NOILONAOYLNT

193u9) yodaeasay LoT3urT VSVN
Sur3isoTM *Y uBIIV
pue
£3TsiaaTuUn UOTIUTWOQ PTO
uojuioyJ, °v Taed

STISATVNV LNEWATH HIINTA TVEALONYLSOWIAHLI NI SHONVAQV INIOTY

852



[ S

1 81nbi4

INIWdOTIAIA JNLNS 404 SYIHY ADOT0AOHIIW @

SISATYNY JAILVHVAWOI ANV SNOILYII1ddY @

SINIWFT3 FLINI4 JAILOIANOI MIN @

SYLIW ANV NVYLSYN 40 AGNLS NOSIYYdWOI @
3d03S

SFANLINYLS AI1003 ATIAILIIANOD
404 INJWdOT13AIA ADOT0COHLIIW INIWTTT ILINI 38143S3A Ol @

NOILVINISIdd 40 3S0ddNd
INIWA0T3AIQ ¥3IHLYNG SFHIN0IY TYWHIHL -
AIHSITAVLST T1IM TVUNLINYLS -
SALINAVAYI TYANLINYLS/TYWYIHL SH¥I440 AOHLIW INFWITH ILINIH @
118V81530 SISATYNY TVINLONYLS/TYWHIHL QILVYOIINI @

ST1IIHIA
JINOSHIdAH 04 NII1SIQ WHNLINYLS MYWHIHL INILIOVHILINI ATINOYLS @

NOILVYAILOW

| SISATTVNV IN3W33
JLINId TVINLONALSOWYIHL NI S3ONVAQV L1N3O3N

853



‘(¢ *391) sTsATeruUBR SS313S
peITel9p B wiojiad 01 pasSn sem [opou JUSWOTD 2ITULF NVIISYN 22Ul ‘sIisdfeue Teuiayl °y3 o3 jusanbasqng
*si9louweaed Tewisyl Juspusdsp danjeiddwo] WOIJ 9S0AB AJTIABSUITUOU BYJ °SUOTINGTIISIP 2anjeasdwsl FUBTOOD
puUE TRINIONILS PI[TBISP SUTWISISP 0] °pBW SEM SISATRUB JBUISU] 21vIS-ApEOls aeouiluou B ‘Apnis o943
Ul *10TABYDq [RINIONIIS/TeRwIRY]l x27dwod s3T JO 9snedaq Apnls uosTardwod 8yl I10J P9IO2[as Sem INIIs
uorjoafur-7ong oluweios oyJ ‘aozATeue Tewiayl Iojsweied padun] €o0usi9IJTP 91TUI] ‘PoYSITJels?D TIoM
B SBA SYIIW ‘I9aA0oMmOy £S2aNn1ONiI3S pPaTo0d ATIATIODAUOD I0J NVYISVN YITM 20ustaadxe aosn 9[IIT] A[SATIEB[S1
sem 9194yl ‘Apn3is 9yl Jo dwWII 9Yl IV °S9IANIONIAIS POT00D A[SATIODAUO0D 9zZA[eruUr ATTBWISYI 03 NVIISVN

Jo saT131ITTqeded 9yl I3eNTEA® 01 INO PITIIBRD SBM (Z *J9I1) SVIIW PUER NVYISVN JO Apnis uostiedwod y

(z 2an3ty)

SVLIW (NV NVYLSVN 40 AQNLS NOSIAVIWOD

854



Z 8anbi

SLNYLS NOILOINI-T3N4

SISATVYNY TYWYIHL
NOILIIANOJ /NOILONANOD
JLY1S-AQV3LS ¥YINITINON @

YOIAVHIE TYENLONYLS
TYWYHIHL X31dWO0I
10 35NvJ3d Q3103138 INylS @

YIZATYNY TOWNIHL 35S
NYdLSYN 40 NOLLYMIVAI @ e

855



*(90009T) ¥ 068 3InOQe e pPIOJTUBW IJE 9Y3 UT PIIOITTOD ST IT dI9ym 93pd

SurTTEBal 9yl 031 TTem yYoed 3uole spoadoad molg ‘°an3zoniais Aaewtid 9yl o3 pozeiIq ST YOTIym I198uByIX®

Jeay urjy-oleTd urj-319sijo ue y3noayl moljy o031 Afrenbasun sitids pue adpes Bulpes 9yl uo sa3urdur

‘jors ® y3noxyl peioefur sT proJTuBw paemiol 3yl Ul (Yo00T) A G§ 2B IURTOOD 8yl ‘AITRPUId]IU] °UOTISNQWOD

pue UOT3IOBIDIUT Nooys ‘98po JurpedsT 9yl 3e uoTleuS8e3ls MO[J JO asneddq apTs Yoea Juole A[qeIspISUOD

pataea (b) Buriesy oTweulpoide syl ‘umoys sy “SpTOJTUBW JUBTOO0D 3Y3 UT Ud30ipAYy woaF SuIILdY SATIDIAUOD

Teui23ur pue Zurjesy OJTWRUAPOIOE WIOJTUNUOU JO ISNEIIQ INAIS 9Y) UT OSTIB SIUSTPRIZ TBUIDIY] BDIA3S
*SUOTINQTIAISTIP BurIE9Yy OJTWRUAPOId® 3yl YIltm Juofe UMOYS ST INIIS uoI3Ida[Ur-Tony B JO UOTIDDS SS0ID ¥

(¢ @2an313)

SNOIINAIYISIA ONILVAH JIWVNAQOYHV

856



¢ ainbiy

0041
NOILSNEW0J 40 LYVIS ~6

08¢ |-

NOILOVYILINI

NOILSNEW0)
| 10 14VIS
- M/ 08el) «
Ns /MWN9T = b g

mzo_.—:m_E.m wz_t.m: JIWVYNAQONI

o ge v v wresvvw w W ol -l

857



‘UOTITPUOD A1BPUNOG B SB NVIISVN 032 Indut pue SYIIW ur poindwod axsm saanjeradws)
JueTo02 ‘peo3sul °NVIISYN Sursn paindwod 29 jou pInod sainleiadwdl JUBTO0D ‘snyjl *UOTIDDAUOD

jaiodsuei] sSseuw 03 °np I9JSueIj sy SJullepow JO SuedwW OU PBY NVYISVN °MOTJ PINTJI 94yl 031 onp
I9JSUBI} 3BOY SATIIPAUOD 2] BuTTSpom U SSOIB STSATRUR TBUISY] NVYISYN 24Ul UT LITNOTIITP 2Iseq V

‘UMOUNUN 9I9M IPOuU YOES 3B
sjuowaoeTdsIp oml STSATBUR SS21I3S 92Ul UT puUP ‘umouxun SBM S3pOoU (QQf JO Yoes jo aanjeradwal 3yl sysdjeur

TePWIdYl 9yl ul °TTeM 9yl UI sos5s3a3ls Jurpueq 2y3 jussaadex o3 ain3zoniis Laewrad Iyl y3noiyj poposu dI9M
sjuoweT® InoJ ‘o7dwexs 10 -siuswsirnbesa Teanionais £q Lfraewrad pouUTWIIIOP SeM Topow IYJ °UTYS
oTweuipoise 9yl pue ‘o3essed JueT00d uldZoapAy e ‘°2an3oniis Liewraid oyl sjussaadal UMOYS UOTIDSS TTem
1eoTd4] ® JO [opow JUSWAI® SITUIJ 9] °SI9SATBRUB [BINIDNIIS puUB TRUIIYI Y3loq I0J PIasn sSem T[Iapow

JUDWATY 9ITUIJ UOUNIOD Y *UMOYS ST UOTIVSS SSO0ID INAIS 34l JO [Ipow JudwsTa IITUTI NVIISYN =Yl

(v 2an3TJ1)

TAAOW LNAWHTH HLINIA NVILSVN

858



p 84nby4

SVLIW WOY4 LNdNI -
d3LNdwod 34 LON @1n0J
SFYNIVYIdWAL INVIO0D -
INY1003 1300W O1 SINIW313
ALINI3 JATLIIANOD ON QVH NVYULSYN @

SNMONINA TYUNLINYLS 0009 -
SNMONMNN TYWY3HL 000€ -
SINIWIH I NOIY
TVINLONYLS NO ISvd 13aow @

SISATVNY VUNLONYLS
[MYWY3HL 404 TI00OW NOWWOI @

\\\\\\\\\\\ ‘\\
\\s“\\\\\\\\ws

T A3 3V L L 3 % L\ A\

 HANLAY BRI RLLRRR R

N 1

7300W LN3IW3T3 31INId NVILSVN

859



*jusdiad g ueyl SS9 90ULILIITP Ise81eT WUl
Y3TH JUDTTo0%x9 sem sainjegadwsl pojorpaid oy3l u99mIDg IUAWSLIZY *UOTISNGUOD 03 9np 3UIIEdy PISEIIADUL

343 01 uorijeudels woiJ Suriesy OTWBUAPOIDER WIOITUNUOU ©Y] 3I9TI3x1 soanjersdws] UINS OTWBUAPOIDE
3yl -sonyea poindwod SYLIKW @Yz SToquis PITOS 93Uyl pue sainieiadwel pajndwod NVILSYN 1usseadax

sToquis uado ay] -saanjerdwol] UuTYS OTweRUApoISB PaIDIPaad 9Y3l 21 SaAINd oml aaddn ayj

*U0TISNquOd
pue Suriesy OTWRUAPOISE U ISBIIDUT UB SIDV[JISX 9°Q = T/X

e sanjeisdws] JUBTO0D UT DSEIADUT @UJ
*SUOT1TPUOd KLIiBpunoq se TOpou NVYLSVN @Yl 03 ndur pue SyIIK UIT4 poindwod a19m sainjeaadws] JUBT00D 9S9aYJ,

*uUoTINQIAISTP @anjeiddwel JUBT0O0D-~-U980IPAY 9Yl ST 9AIND IBMOT 9YJ] ‘'UMOUYS 918 UTYS OTWEULPOISE PIBOQIBIS
pue 93essed jueTood pieOQiElS 94yl SUOTE SUOTINGIIISIP @anjeiddwal PaIBTNOTED SVIIW PUE NVIISVN

(¢ 2an31J)

NINS DIWVNAQOYEV @IVOTYVLS ONOTV SHINLVIAIWAL

860



G 34nbi
1/X
S S S N S N Y
ﬁ (NVHLSYN
002 0L LndNI SY @3sn)
TUNLYYIdWIL INVI00D
0op-  QUYOSYVLS SYLIW | | e
¥ |
(J9VSSYd QYVOgYVLS) ¥ __
009" b
INY1009 o j
- * ooy
008 .”
0001 M
/ L1009 X 'L
] /z_v_m 1 WYNAQOY¥IVY -
0021  Q¥Y0suvLS c
m.ﬂ.. .
Wri- 7 & . oo
Ve SYLIW - 035072 |
0091 NVYLSYN - N3dO
0081+ ,,M IS 140 O | -0001
i /NS DIWVNAQOR3Y
0002 .« o, g s
T L . N | OON._”
00¢c™  39ysSVd ;_508\ 301S QUVORUVIS

NIMS JIWVNAQOYN3V QYVO8AVLS ONOTV SANLVIIdWAL

861



*sjuswaiTnbax Tepow feanioniis a9yl £q poILIDIP Sem |SOuw JUSWITD SITUTT

2yl 9sneo9q 2UOp SBM SISATBUER TBWIDY] 9ATSUIdXD pue poTIRIIP ATSATSS90XD UB IOUTS DAT]D9JI9-1500

jou sem JT INQ pOSN SeM [opouw UOWWOD B ‘SSED STY] U]l °so9sA[eur yjoq Aq pasn 9q UBD Topow SWES
3yl I'Y3 ST SIURWDTD 93Turj 4q SESATeUR TRANIONIIS/TRWIDY] I10J usaAT8 U93JO uoTIEBOTIIISNL BuQ

*1opow 3yl Jo 307d z93ndwod ® LAq pIajoalep

u9aq ATISE® 2ABY PINOM 10113 9Yy] °‘L[IJUSPTOo®B pPunoj Sem [9pow SYIIW 9Y3l UL I0IAd UB T 20USI9I91 UT

poluoseoid 91am sS3Tnsal 989Ul I931Je Syjuou A4S ‘oTdwexd 104 °UOTIBOIIIID2A [opouw 10] snosadejueape
aae so1ydeal juews[® 9ITUTI IPYI ST PoyldwW Juswo[e 2ITUTJ Syl Jo I9sse JueoTITudrs aug

*sow)

uni pue 38e1o03ls 193ndwod SOPNTOUT YOTUM wylTioB[e 3S0D YT 24yl uo paseq s7qeardwod 219m sasfTeur

SVLIN Pu® NVYLSVN 24l I03J s3s00 123ndmo) *SISATeUR TPWISY] UOTJDDAUOD/UOTIONPUOD JIBSUTTUOU
x97dwoo ® Buruwaojiad 103 A3T1TTqeded juswol® 93TUTJ 9yl pojealsuowsp Apnis aaTieiedmod Iyf

*9TqeTIEAR
jou sem Iniis 2yl 2zZLTeUB 03 papasu AFoJopoylsw 3yl 9sTmiIaylo ng ‘sdrd = uf mol3 PINTJ 031 °Nnp
I9jsueil 31eo9y [spou pInod wei8oad i9indwoo Aielortiadoad sup -s9sdAfeue yons 103l L3ofopoylsu JUSWSTD
9ITUTI OTSEBQ 22Ul JO OB B POTESAS1 YdaB9S 21njea231] jusnbesqns y -31odsueal ssew 03 onp aejsueal
189y [opow 03 L3T{IqedEd 2yl 2aBY JOU PIP NVIISYN 3Byl pamoys uosTiedwod SYIIW-NVILISYN 94

(9 @2an381y)

AQLLS NOSIYVAWOD SVIIW-NVILSVN A0 SIINSHA

862



9 3inby4

SISATYNY TYWHIHL IN3IOI443 dT13HA
10N d1d LNYLS LIMWYEIS 40 13AOW LNIWITT JLINI4 NOWWOO @

NOILYI1d1d3A
13GOW 404 SNOFIVINYAQY SOIHAYYO INIWTT3 3LINIJ@

S1S0J Y¥3LNdWOI I18VdVdWOI -
NOILIIANOI/NOILINANOD I1VLS-AQVILS VINITINON
404 ALITIAYAYD SISATYNY INIJW313 3LINI 40 NOILVYLSNOW3d @

STINLINYLS AI1009 ATIAILIIANOI 40 SISATYNY
TYWYIHL INFWITT 1IN WHO443d OL A9OT0QOHLIW 40 XY@

AGNLS NOSIdVdWOD SVIIWN-NVILSVYN 40 S1INS3Y

863



*f 9ousIDFLl
UT U9ATS 91® SUOTIBATISP JUSWST2 9Y3 Jo STTeI9Q °s2andT3j InoJ IXau oYyl UT paqIidssp aq [IIM
SIUSWOTS MU 9YJ °SUOTIRINSTJUOD YOons 9zATeue 03 PIdOTIAdpP 9I3M SIUSWATD SATIDIAUOD MIU INOJ

*9IN3ONIIS ® 03 popuoq 193uryox?d
Je9Yy ® y3Snoiyl SMOTI JUBTOOD 8yl UYSTym ur uorleanStjuod urj-931eTd B smoys aandrJ IYy3ta ay3l pue
¢foued e 031 popuoq s9qni Ysnoiyl SMOTJ IJUBTOO0D YITUM UI UOTIBRINITIUOD 29Nl 332IDSTP B sMmoys 2anf1y
13°7 9y -2an3IJ 94yl UT uMOYS 9SO0Y3 SE Yons 3JeadITe oTuosiadfy 103 S21n3ONIIs PITood ATSATIDSAUOD
Texaua8 ur I1ajsueal jeay Surropou 1o LI3TTIqedeo oyl saey ol sem jusmdoTassp LSojopoyiau
Juswela 93TUIJ 9yl ur 9aT3d2fqo uy °s8anl1onils poT000 AT2ATIOBAUO0D 103F A30jopoyisu JUSWITI

231TuTy doToa9p 03 uadezadpun sem uweiload ' Lpniys uostaedwod SYILIW-NVIISVN 243 JO 1TnsSa1 v SY

(L 2an3149)

STINIONELS THT00D ATHAILIIANOD TVOIdAL

864



1 84nbi4

NOI1VdNI1ANOD NOILVHNOT4NOD
NI4-31V1d 38nL 11339514

MOT4 INV1009

NO1S1Nd0¥d
1IrWVY4IS

N/

S3ANLINYLS A311003 AN3AILIIANOD TVOIIdAL

865



‘pownsse ST sapou 8yl
usoMlaq dinjeiodwe] JO UOTIBTIRA JIBSUTT V 'soinjexadwsi Ing pPINTJ UMOuyun YITM SIpou pPINTJ oM} sey
JueWRTd ¥YL PI2TJ @injeaadws] pInT3 2yl Judsaadei o031 pIasn aie savanjeasdwdl W[NQ pue ‘JusweTe 9yl
JO UOTID98 SS0XD 9U4] 19a0 oTTJoad AJTOO0T9A WIOITUN B UO PISeq ST IJUSWATS BYJ 'MOTJI PINTJ 2Y3 Jo
UOT309aTp 9yl ur pailiodsueal £319ue 01 9np I2JSUBRI] JESY I0J SIUNOIOE JUPWAT2 3xodsueil sseu 9Yf

(g @2an314)

LINAWATH LIOdSNVIL SSVI

866



867

g a4nby4

J11404d ALIJ013A
_ arnid WYo4INn

5

MO1d SSYW
INVLSNOD

300N GIN14 T¥IIdAL
_
. 1
\\Y
TUNLVYIdWAL P
aint4 9l dAL < 1
NV N '
) NOILYI¥VA JUNLVIIdWAL
1M YVINIT

IN3IW3T3 LY0OdSNVIL SSVW



*/ 2In3T4 uT umoys sa3essed JurTood Fedo1d4] Byl UT i9jsSueal IBIY JuSSaIdaI YITUYM
SjuswSTe po3lea8elurl oml SATZ 03 SIUSWOTS UOTIONPUOD YITM PIUIQUOD dI9M SIUSWSTS 93ITULF OTISEq YT

*S9pou J0BJANS [TBM pue PINTI Yjoq Je sainjeiadud] UMOUNUN DABY UMOUS S3USWDTS UOTIDDAUOD

90®BJINS IIN3ueTil pur [BIIJETITApenb ayj -umouy °q 031 paunsse aiam sainjeirsdws] pINTI Y3

9DUTS UOTITPUOD AIBPUNOg B SB pojuosaider useq sey AJTIBWOISND PINTF B PUB IDBIANS B UIDMIDQ
I93jsueil 1B9Y UOTIDIAUCD (NVYISVN SB 4ons) so9sLATeur 19JSueI] JE9Y JUSWITd 23TUTJ Snoraaad ug

‘Y JUSTOTIIS0O0 UOTIDSAUOD 9Y] PUB DIBJINS UOTIIDAUGD Y] JO BIXEB 9Y]l JO Swidl ur poassaadxe
ST ®0UBJ]ONpPUOD BY] °[ PUB T SOpou PINTJI pue ‘Y Ppue T St Yons °‘90eJiINS UOTIDIDAUOD Y] UO

S9pou U99ml9q PoIlaJsuBll ST IBOY °posSn 21k slusweT® IeTn8ueTi] pue feiajelrapenb yjog -3ueTO0D pue

@oejyans adessed JUBTOO0D B U93M]9Q 19ISUBRI] JBDY JUoSoIdoi 0] PIsSn 3IB SIUSWOTI UOTIDIDAUOD IIBIANG

(6 2an31y)

SINHWITHE NOILDHANOD HOVJIENS

868



6 34nby4

IN3IWIT3 ¥VININVIAL INIWTIT TVYILYTINAYNO

JQON Q114 TvOIdAL l)

)

)

/Eoz IIV4NNS T¥IIdAL .

JIV44NS NOILIIANOD

SIN3W3T3 NOILI3IANOD 3IV NS

869



‘untpaw 3uipunciins e pue (Y pue
1 sopou) 20BJINS 1IN0 9GN] UIDMIDQ UOTIV2AUO0D () Ppue § ([ 03 ] WESIIISUMOP) UOTIDSAU0D jJrodsueal

ssely (¢) f(r pue I) seopou pINTJ pue () Pue 'I) SIpOU IDBIANS IJUUT IGN] UIIMISQ UOTId2AaUC) (7)
$(d 01 T) 2qnl °Y3 UT UOTIONPUOd TRIXY (I) :polussaidal d1e sopow I9Fsuell Jedy 3uTMOTTOF Y]

*M pue T sSopou °9qnl oM} pPueB [ Ppue I S8pou PINTF oMl sey
*UOTID9ITP TBTXe 9U3 ur Laea Aeu 3nq Id3duwriad Syl punoie JURISUOD ST =2anjeisdwesl TTeA
*UOT3O9S SS5010 £IrI3TQqI® JO 2qn3 UTIYI B UIYITA PINTJ JO SISTSUOD JuSWET? PINT3F/oqnl YL

JULWATd |YJ
oqn3 ayf,

(0T @an314)

INIWATE dINTd/34NL

870



01 a4nbi4

JAON QINT4 TVIIdAL Mo'l4

J0ON TIVM TVIIdAL

— INIW33 ain1d/38nt

871



*(M 01 N wWeSI3SUMOP) UOTIODAUO0D jiodsueil ssew (%) ‘pINTI Yl pue SI0BIINS UTJ oYl UsoMmlaq
uoI1d3Au0D (g) ‘PINTI 2yl pue s9dBJANS TTem woliloq pue doj 9yl UIDMIDQ UWOTIDAUOD (Z) ‘UTJ 9yl ur
UOTIONPUOD TeUOTSULWIP oM} () :JuswWE]® Y] UT pojudsaideas sie sopow I9Isuell Iedy SUTMOTTOF 9YJ

*UOT309S MOTJ uaAId ®

Je A1pI]1TQaE 91k SUOTIRDO] °opou pINTF =Yyl *(WI‘r‘r) sopou ury-o3eld inoj pue ( pur N) sepou pInyjJ

OM] :SOPOU g SBY JUIWSTY 9y ‘IusmWR[° 9yl 3uole LIBA LABPW UOTIIDS SSOID MOTJ 9yl ‘Juswe[a 9T3urls B UTYITA

poa1udsaidaa 5q uUED SUTJ [BISADS SB JT9M Se SuoTrlean3dTIU0d UTJ IdYJo Ing OTIBWSYDS STYI UT umoys sT Uulj urerd

918urs v -urj Jeuialur ue £q pa3dduucd (seojeld) sTTem wolloq pue dol JO SISTSUOD JULBWRT2 PINnTI/urj-ojeld
ayyr ‘sa98ueydxa 3®9Yy urJ-o3eTd uT I2JSUBI] 1BOY [OpPOW O} PISN 9ak SIUSWSTS PINTI/UII-IIeI{d

(1T @an81g)

INTIWATE dINTA/NIA-dIvVId

872



11 aanbyy

TIYM WOLLOE

aimi

E[(o))
ainid 1v3ldAlL

TIvM dOL

]
300N TIVM/NIA TvIIdAL

LN3W313 4IN14/NId-31Vd

873



*paqIansap 8q TIIM INIIS
uotlodafur-rengy 31sfweidos syl jo srsdTeue juarsueil Lieutwr[oad B uayl pue ‘3ISiTJ paluasaid aq

ITT4 uoTInjos TeoI3LiBuUR UE Y3TM uostiedwoo y °*pajussaxd aq TITM suoljeoifdde juslsueal 1uaoal
awog *juswdoTaalp A3o0Topoylrsw STU3 UT PIZTITIIn 3uTeq ST 7dVI °PO° Aioleioldxe uy *swdTqoxad
JUOTSUBI] IBIUITUOU 03 PIpudlxsd 3uraq ATIuUs1and ST A30TOPOYISW UOTIVDAUOD IIBIS-APEIIS YT

*# 90ULI9I91 UT ATsSnorasid pojusseid udaq sary sopduexo

I9YlQ *9a9Yy peojussaad aq [TIM SIuswWa[d 9yl JO suorledr[dde 3381S-4ApE9IS OM] ‘9 IDUIIIIII UT

TTB3I9p A9Ylang ul paqriossp ST 3T pue ‘sainionils x3Tdwod Jo STSATRUR TBRINIONIIS/TRWIDY} JUDTOTIID

103 meidoxd uorionpoad B ST ¥YVdS  UV4S JO 9SBITSI JUSO91 B UT STQBRIIBRAR OSTE 21B SIUWR3 9aYyJ

*OIWSOD WoiJ 3TqelIeBA® ST YoTUm (¢ *3Jai) vl wea3oad jusweTe 23Turj LzojeioJdxe ue 3Jursn

paodoToadp 919M SjULWSTD Y] °STSATRUER 91BIS-APBO3IS IJIBOUITUOU O3 °9q [JIA suorleor[dde IsaT3 =yj
‘po3uosaid ©q TITA SIUSWAT® 9ITUTI 2AIIODAUO0D MAU 9Yl jo suorledTTdde s2in313 XIS 3xou =yl ug

(ZT 2an813)

NOILVDITddV AD0TOCOHIEW LNIWATH HILINIL FATILIIANOD

874



W;ﬁ/}f%u.w

21 a4nbyy

ISNOd ST LIMWYAHIS
TVIIATYNY HLIM SNOSIdYdWO0D
WYY490dd AYOLYYO1dX3 2dYL

IN3I SNVl 4VINI'INON @

ANIWIT3 ILINIS ANV 431IWVYYd G3dWNT 40 SNOSI14YdWOI

4YdS NI QITIVLSNI ONI3E SINIWIT]
(JTWSO0J) WYHI0dd A¥OLYYO1dX3 TdvL

AVIS-AQVILS 4VINIINON @

SNOILVIITIddV A9070QOHL3W LN3IW33 3LINI4 3AILO3IANOD

875



*U29S 9q UBD JuCWIIBe JUST[OOXY “MOT2q SI[NSSI JUSWITD
93TUTT 24l Yits sTsayjuesed UT UMOYS 91e s1[nsax iajaueaed paduny ayjy °sTsATeur (SVLIK) I93sueied
padunt juoTeatnbs ue woiy soanjeasdwal yitm poaedwod 918 s9anjeiodwol pPaIBTNOTED JUSWLTD DITUTLJ

‘poulsuw uotleaalT uosydey-uoimeN 2y3 Sursn paa[osS Jidm suollenba
IB9UTTUOU 9Y3 pue ‘pesn 3xsm (o ‘Y ) sasjsuweaed Trwisyl juspuadsp sanjerddwsd] pIaUTWISIIP
9q 01 21e sainjeisdws] TTem =2drd 9yl pue sainjersdwdl JUBTOO0D WEDIIsSUMOp (poaTJIoads ST JuUBTO02 24yl JO
(X €87) 9inieaadwo] 9ourIjud BYJ "93BI MOTJI PorIIoads ® 3B mOTJI [RUISIUT AQ paT00D ST pur Furlrpay
9ATIODAUOD TPUIDIXD 03 paidalqns sT adrd syl *pay21BYSsoId umoys ST JUSWAT3 PINTI/oqnl Ted1dil y
*posodutaadns ysow JUsWOTD SITULI °U2 YITM 9qn3 943 JO UOTIDDS SS0ID Y] ST 219y umoys *odrd

PoTo0D ‘poiray AT2ATIODAUOD B 9ZATRUR 0] PIsSn ik sjusmoTe PTRlI/aqni ‘uoriedTTdde 31sity 2yl ug

(€T @2an81Jd)

4dId CET000 ‘QIIVAH ATAAIIDIANOD V OL INAWATH AINTI/EANL 40 NOILVIITddV

876



€1 34nbi

INIWTT3
aInT4/38nL aldAL ONILYIH 3AILIIANOD

\} N R
N9°eve) T Ji |

! % {  MO1d

T e D e e e e A e e o 4 INY1009
N6"69€ NG reE NT'L€€
(9°696) s L OGigpee)  LNIWTTI ILINIE < (T sgg)

Y3LIWVEYd a3dwm -~

3did 437002 ‘31V3H
A13AILO3ANOD V 01 IN3JW3T3 aAINT14/39nL 40 NOILVIIdCY

877



*2an81J
1X9U 9l UT UMOUS 91 INI3S 9Ul Jo uoTliod paiemioj syl JO TopowWl JUSWO[3 °ITUIJ 9Yl JO STTBILP

awog ‘*4Apnis snoraaid ay3l ur sumowun (OQE °Yl 03I ISBIJUOD U SUMOWUN TBWILYI gZT PBY [°pou Yyl

*posn sem Topouw PITJTITdUIS B 20USTUSAUOD X104 (g "F9X ‘SVIIW PUB NVYISVN YiIm pozA[eue U93q peRYy
A1snotaaad) 3nils I9fuweads syl 03 Sem SIUSWETS 2ITUTF SATIDL2AUOD 3yl jo uorieor[dde asyjouy

(yT 2an3tJ)

NOILOIS SS0¥D LNYLS NOILDALNI-TANA LACWVIOS

878



pT 94nbi

4IINVHIXT 1V3H
\ JUNLINYLS AYVYWIYHd

/2 (13IHS 1¥3H 1012

sal0dinyw 1ang O WYNAGOIV
@104INYW ATddNS LNYI009

All. Anll

4 T

—fr~~ ~k AT NS S S S S SN S SSEISNCSS
S

@104INVW 131100 INV1009 ~

(dAL) MO14 INVI00D

- —

NOILO3S SS0dJ LNALS NOILIIALNI=-TINS LIALKWVYIS

879



*speayy[nq JIOTADIUT PUB UTYS OTweULpoi2e 943l UT SIUsWSTe pox £q pue ainldonils Lrewrid 3yl UT SIUWRTD
TexajeTrapenb £q peojuessadoa ST i19JSuelil 3IBaY UOTIONPUO) *SIUSWSTS PpInTj/urj-o1e(d £q pojussaiadaa
a1e so8essed juefood °9YJ] °pPIOJTUBW 3yl Ut pue 98pa SuUIpPesST 9yl IB UMOYS 2I8 SIUSWOT® JeTnSUBII]
*S1USWATd UOTIDVAUO0D ddeyans ieTnduetil £q pajuasaadazr ST S20eIIns [RUISJUT pUB JUBRTOOD 3IY] U99MIaq
I9Isuell 3Ieo9Yy 9ATIO9Au0) “so8essed JueTo0d urj-93eld 8yl o3 mor3y 31]ds sy3 pue a3pe Burpes] 9yl 03
MOTJ 9yl ‘pPIOFTUBW 3IBTUT JUBTOOO 9] 03UT MOTJ 9yl Judsaidoa o3 posn aae sjuswdTs Jiodsueal ssey

*Topow [EOTIBWSYJRW 9yl sSmoys JTey doj ayj pue ‘iopow TedTsLiyd =2y31 smoys 2an313J =9y3l
Jo 3JTeBY I9mM0] @y] ‘umoys ST INiaiIs 34yl jo uorlaod piemioj 3yl 3JO Topouw JUSWOTD IITULI Y]

(ST wuzwﬁmv

ADOTOUOHLIW IVWIHHL INHWHTH HILINIA

880



GT 84nby

dw F A LI I g p o EET

Ve

01193ANOD 10V44N
J0dSNVIL SSV

SINIWI13 MaN

A9071000HL3IW TVWY3IHL IN3IW313 3JLINIS

881



‘(4 *391 99s) 1usuweeifSe poo3 pamoys pue poaindwod

osTe a19m (umoys jou) sainjeiadwsl TRANIONIIS *ITNSAI SYLIW @Yl INOge 33BTITISO 03 9aInd aanjerodwal

JUDWS TS 93ITUTF 22Uyl 103 LoU9puUa] awos ST aidy3l ydnoylie pood ST ssanjieisdws] aoisueaed paduny pue

JUBWRTD IITUTF °Yl U9I3M]9q Jusdweaade 9Yyj] ‘uosTtiedwod SYITW-NVIISYN 2U3 JO UOISSNISTp 9Yyl Uur ¢ 2an3tg

ur Afsnorasad umoys sem uoTINGIIISIP aanjersdwd] JueT00D (SVIIW) I°3lueied pedumy oyl -umoys

s1 o8essed JueTO0D pieOoqielS 3yl SuOTe UOTIRTIRA 3danjeradwol JueTood 9yl *poiedwod sae a3essed
JUeTO0D piBOQIE]S 93 I0J saanleiddwo] JueTood pale[nO[eI ad3loweied poaduny pue JUSWRTD 93TUTH

(91 =2an3T3)

SHINLVEAdWAL INVIO0D ¥HIIWVEVd JddWNNT ANV INHWATHE JIINIA

882



&

91 a4nbi4

00¢

00p Y

JINLYYIdWIL

| INV1002
009

008

ARAINLVIIAWIL LNVI000 ¥3LIWVIVA A3dWNT ANV INIWIT3 IJLINIA

883



*JUDTTOIXD
ST Juswoaiade 2YJ °SUOTIOTpaad JUSWST® 9ITULIJ 9yl 9I0USP SOTDITO uado Y3l pur SUIT PLTOS 22Ul
ST UOTINTOS 39®BXd YL *(€'0 = X) °pou auo e ainjeaadwel jJo L103STY dwrl 9yl smoys ydead ayg

*dols LwT3l Yoea JB UOTINTOS 9ATIBII1T ue SUISN SWLI JO UOTIOUNT ®©
se pojndwod 919m soinjeradws] [epou ‘STSATeRUBR JUSWST® 9ITUTJ oYl U] (7 *3ISI) UOTINTOS WIOF-PISOTD

X
10ex¥s ug sey uotrienbs ay3l ‘sUOTITPUOD TEBIITUT potryIodads Ayl z0J -43TIELUTTUOU 3yl siuasaadsx Hm i
- WIS} DATIDDAUOD oyl ‘oduelroeded pue ‘UOTIVLAUOD ‘UOTIONPuUOD PINTI Juasaides yorym swisl Jururel

-uod (*'g°q'd) uorienbs JeTjusisIITp [eTIied ieaurTuou ® Aq PaqTIDS3P ST woTqoad aYl Jo UOTIBTNUIOJ IOBXS
3YJ, °pouUTWIAII2Pp 9q 03 ST sdanjeasdweal JUBTOOD oYl JO UOTIBTIBA surl juanbssqns ayj pue ‘oan8tJ]
1addn a3 ur uMmoys UOTINGIIISTp anleiddws] poTJroods oyl sey a3essed jueTood 3yl jo uorlaod B 019z

awrl 3y ‘o8essed ® ur SuTMOTI PINTI JO STISATBUR JUSTSUBI] IBSUITUOU B sjussaid 2in8T3 ST,

(LT 2an8tJ1)

SHINIVIEdWAL AINTd INATSNVEL NOILOHANOD/NOILONANOD YVANITINON

884



LT ainby4

INIWIT3 Ez:\

NOILN10S LovX3

X
e, 720

Ie 10 _.No €0 =X

NOILMIOS 13IVX3 - “1°'0°d dVINITNON

€0=X

i s i 2 00N 222 22 222 22le0 2 24 2l 2222

S A

0=1IWLY
:._.

S3ANLViI3adW3ILl aind
IN3ISNVYL NOILO3ANOD /NOILONANOD ¥VINITINON

885




*3UIT paysep 9yl £q umoys oie juswafs purmdn 2yl SUIZTITIn

pe3oTpaad saanjeiadwol JuBTOO0) "SUOTIBITIOSO dinjeiadwdl JueTood snorinds a9yl saouwa o031 wexdoxd

193ndwod 9Y3 UT PIZTITIIN U9q Sey € (7 *3Fai) 1deouod juswala d3Turj purmdn ay3z uodn paseq ‘juowso

1iodsueil ssew Syl JO UOTIBINWIOJ MOU y ‘% DDU219Jo1 99s ‘sofessed JuUBTO0D pue SpTOITURW 3]

u99M39q MOTJ JUBTOOD TIpow 0] pasn Judwad Jiodsueil SsSeBw 3yl JO UOTIBRTNWIOI TEOTIRWAYIRW DYI

03 padeal u9aq sey waTqoid UOTIBTTIOSO 24l €20UsIdJUOD BY] 9OUIG ‘UMOWUN SBM SUOTIBITIIOSO 3Y3

Jo @d2anos oy3 aaded sTY3l 3jo uorlrlussaid TeIO 9Y] JO SWII 9Yl Iy °SUOTIBRTTIOSO ODTISI[ESIUN
A1TeoTSAyd smoys spuodds ¢ 3B SUIT PITOS 92Uyl £q po3edIpurl sainjeradwal peiorpaid ayg

*spuodds ¢ 01 Tenba auwr3

1B (S9ull paysep pue pITos) sdanjeiddws] paindwod pur 3anjeiddws] JUBTOOD PABOQIRIS TRIJITUT

ay3 sjuesaid ydea8 syj -2an8TJ 9yl UT UMOYS UOTINQTIISIP Jurieay 8yl ul Surl[nsai 9pPTS paeoqaels

92Ul U0 UOTISNQWOd JO SSO] B ST 919yl OI3Z dWTY IV °97 2an3Tg uT pa3ludsaid se yons UOTITPUOD

93e1s-Ape9ls & je Surjeiado Inils 9yl JO pa3ISTsuod weTqoad oyl -Iniis uorloafur-rany ayj ur
soanjeiddwdl JUBTO0D JuSTISuUBI} 103 suorldTpaad Kiruturlaiad Ju9d91 SwWos smoys 9an3TI STYJL

(8T @an31J)

NOILVIYVA HANLVIHAWHL INVIO0D LNIISNVIL INY¥LS

r

886



81 a.nbi4

00¢

0oy

JHNIVYIdWIL INV100D QUVOAYVLS

L

0001
X
0 = THIL E/:%Z «,/meﬂ« J
NOILSAAN0) £
10 8501 xw
NOLLSRAWOI~  — — — INILYIH
- JINYNADOE3Y

NOLLVI4VA 4RLVYIJWIL INVI00D LNJISNVHL LYLS

887



*sTapou

TBAN3ONIS pue TewlIdyl U93M31dq L3TTTqeiedwmod 3yl aaoadur 03 LASoTopoylsw JUSWSTD SITUTJ UTYIIM pasu

B SISTX® 219Ul 3jeyl sajeiisnI]T o7dwexs STyl ‘sny] °Tapow T[EBUWISBYI Y] UBY] SIUSWDTD PUB SUOIIBIO]

9pou 1usaI2JJTP S9zZTITIN Topow TeINIONAIS 9yl (7) pue ‘sTsATeue [BINIONIIS 9yl I0j paarnbaa speoT

Tewisyl 9yl =onpoad ATI02ITp 310U S30p STSATeuUE TEWILY] 2yl (T) :°9Snedaq STIpow 24yl usamiaq A3rTrqeiedwod
JO Yo B ST 219U] “I92A9MOH ‘sISATeUR 9AT10adsdx 9Yyj I0J JUSTOTII® ST [9pow JUL2wWSTI IITUTIT Yoed

*aan3onils Aieuwrtad 2y3z Jo aueTdpru 9yl e L[suweu ‘T9pouw [ewIsayl Y3l WOIJ SUOTIEOO]
JUSI2IITP 1B 9iB SIapou IYJ °UOTIBIOI pur JUsweoeTdSTIP 21k sumounun Jepou [eoTdA] -92anionils Liewrad
?Yy) T9pou 031 sjuswST® 93e]d I0 weaq S9ZTTTIN puey i9yjo 2yl uo [spow Teinldniis 23enbspe uy

‘punoj 9q ued ‘Jy 3Juorpead TTem 9yl pue ] Sinjeisdusl

TTe# °8ei18A® 243l *3°9 ‘speo] TPWASY3l 9yl sainjeirsdwsl Tepou paindwod IYJ wOAj ‘UMOYS SIpou dUl I

poandwod uayy sae saanjeisdus] -so8essed JueT00D 9Yl I0J SIUSWITI IITUTI SATIDDAUOD YITA 2INIONIIS

Liewtad syjy [opow 03 JUSWOTS [BISIBTTIpeEnb °TBurS ® sasn Topow TeWIIY] 22Uyl ‘uoTldas [iem [eo1d4] e
SUTISPTSUO) *I0TABYSqQ TBRINIONIIS/TBWIIYI 3Y3 JO STopouw Juswe[d dITuUTy parJITdurs smoys 2iIn8r3 STYL

*STSATeUER TPWiayl POTTRIOP LATSATISSIIXD

ue paiinbai [opouw uoumiod 9yl ‘TTeI9p SS913S °3enbope urelqo O] CPIZITIIN 2I9M STOpow JUSWITD SITUTF

18In1oNl13S pue TEWIAY] uowmwod (v 9aIn8fI 99s) Inils uorjzosfur-Teny 31a{weids 9yl Jo Apnis NVYLSYN 243 ul
*pojuasaxd 2q mou TTITA AITTTqTIedwod [3pow JUSUSTD 9ITUTJ TRANIONIIS/TBWIDY] JO SUOTIRAISSGO dWOS

(6T 2an3Ty)

ALITIAVIVAR0) TIGOW INAWITE ALINIL TVINLONELS/TVIRIIHL

888



61 34nbiy

LV - INIIQVYO TIYM @
1 - STHNLYYIdWIL

T Tvm 39v¥IAY. © N vesud LG
INIW]3 W38 SQVOT WWIHI v>svd INV100D
777/ /K
\\\\\\‘\\\-i\\ﬂ\\\\\\- //
FNLINALS F4NLONYLS
NOILVLOY ONY AYYII¥d NLYYEdWAL AYYINI¥d
INIWIDV1dSIa
TIAOW TVaNIonNda1s 1IAOW TYWY3HL

22 2

b .

ALITNIBVLIVAWOD T3A0W LN3IW3T3 ILINIA IVINLINYLS/TIVIWYIHL

889



*sjuswaT® Jurpuoq 33e]d JuUTZIITIIN 2i1n3ONiis
ay3 Sutrzdyeue 103 paarnbaa sorirjuenb [epou indino o3 pesn aq prnod udyl pue [aued paIBINSUT UE JO
STSATPUER TBWISYJ] TBRUOISUSWIP 991Ul B Op 03 pPasn aq pP[NOD JUSWS[2 Tewisayl paiaie] e a1duexd 104
*S1USWAT® 93ITUTIJ TewWiayl °1qr3iedwmod ATTeIN3IOnils mAu ST 3da0u0d puodds y °[9pow [BANIONIIS 92Ul 1037
SUOTIED0] 9pou pue sainjeisdwsl [rem 93eIsae ‘sjuaTpead sanjeasdws] TTem °*8-9 ‘sSTsATeUR TBINIONIAIS
2yl xo3j poaarnbai andino aylz £3roads o031 3sdTeue TewIdYl oYl MOT[B PINOM SIWOYDS ISIYJ] °SowWaYDS
uorjeTodiojur Juswel® ST AITTIqeleduod [apouw aaoadul 03 pasn ag pInod ysTym i1daduocd sug -sTapow
Teanlonils/Temwaayl u23mioq A3TTTqeiedwod pasoidur 103 paau 3yl pajealsn[[l 2in313 snoTadaad ayg

(07 @an3t1y)

SAIIAN AD0TOCOHLIAW INAWITH HIINIL

890



0 84nbi4

vl /umEUDEm
M : I NIWIT3
TYWY3IHL
NOILVINSNI EREINE
SINIWITI T19VLYdWOD MIN -
L

'L
4?\sﬂw§

IVANLONYLS TYWY3IHL

SAW3IHIS NOILYIOd¥3INI -

ALITIAVLIYdWOD
1IA0W TvdNLINYLS /TYWYIHL @

SA33N A90710ACHLAW LN3W33 3J1INI4

891



‘sasdTeue aedurTuou ‘xa7dwod 03]
spoyzau z939weied paduny YITM 9aT3TI9dwod S10W POYIaW JUIWDTS 93TUTF 2Y3 IYBwW pu®B $3s00 I93ndwod
y3ty sonpeoi o3 Teriudjod 19370 Lew SwWYITAio8Te Mou JBY) Pa31s9838ns sey I931U9) UYdIe9Say LaT8ue] e
9ouoTIedxa 3U9031 Qwog ‘sSeaik weTqoad AJTJuepT O3 popodU ST 90USTIadxe Teorioead I9yjany 2snedaq
saT1pnls uosTiedwod Aq suylTio3[e JUSWRTD °3TUTJ BUTISTXS JO UOTIBNTRA® TBOTITID I10J PIdU B ST
?1ayy °s3sod aoyndwod y8ty o3 onp swedTqoxad 28ieT 103 sueidoxd asisuweaed paduny 9yl yiim 339dwmod
jouued swei8oxd uorionpoad JuldWPT® S9ITUTI FUTISTIXD IBYI UOTIBIIPUT SUWOS ST 3I9Yy] -suyylriolIye
JUSTSUBI} IBSUITUOU JUSIOTIJD SUI|SOUOD Spasu AJo[opoyloaw JUAWSTO SIIULJ JO BOIB 19Ylouy

(1Z ®an3T31)

SAIIN ADOTOJOHIIW LNAWITE HLINIA

892



12 34nby4

SWHLIY091Y M3IN 40 INIWdOTIAIQ -

mzo.u,._m<n_s_oo A8 SWHLIH091V INILSIX3 40 NOILYMIVAI -

}- WL

ISNOdS3Y 1-1 ¥0d
S1S0J d3ILNdWOD HIIH 4

SISATVNV INJISNVYL YVINIINON IN3iOidil @

SA33IN A90710Q0HLIW LN3IW3T3 3ILINId

893




*£A311T1Tqeded sTsATeue TeINlonils/Teulayl pa3leifajur ue 10j T[eTIU9l0d Y3TYy sasjjo
pPoyisw JuSWOT? 93TULJ 9Y3 ‘eoie SISATeRUBR TPWIIY] 9Y3 Ul JuswdoT3A9p I3Yy3zani Y3ITM °PoOIIO ud9q sey
sSuyjTI03TE JUSTSUBI] IBSUITUOU JUSWOTD OJTUIJ JUSTOIJID 3I0W I0J padu 3y *sasATeue TeINIONIIS
pue TeWI?Y] uU99M]9q UOTITISUBRI] 9yl 93ewoine 031 sjuswdoraadp ASoTopoylsw Iaylanj i0J peau ayjl
Po3EOTIPUT daBY ST9pow TBAINIONIIS pue Tewidyl 27qriedwod 8UTIONIISUCD UT Poi131UNOOUd swdTqoad dwog
*sotydead a9indwod YITM UOTIBDTITISA [9pow JO I9SED 9Y3l JO IsSneddq Snos3ejueape ST [Opoul JUSWITD
93TUTJ 9YJ, °S9SATRUBR UOTIDDAUOD /UOCTIONPUOCD 3IBIS-LpEals 103] oTqeaedwod 21 spoyiew iajowered
paoduny pue jusweT2 93TUTI 243 IBY3J PaILITPUT SBY UYITyYM paqIraodsap usadq sey Lpnis uostaedwod y

(zz 2a1n813)

SYMVAAY ONIANTONOD

894



2z a4nby4

ALITI8YdYI SISATYNY TYUNLINYLSMTYWYIHL

@31V4I3LINI NV 804 TY1.INILOd HOIH SILYYLSNOWIQ AOHLIW INIWITT ALINI @
SWHLIY09TY IN3ISNVYHL ¥VINITNON LNIWTT3 ILINI QIAOYdWI ¥0d GIIN @

1INIWd013AI0 ¥3HLENA

SN0 ALITIGYLYdWOD TIAOW TWHNLONYLSTYWYIHL INIWITT ALINIH @

SIIHAYYI d3LNdWOI HLIM

NOILVOId1d3A TIA0W 404 SNOFIVINVAQY TIAOW J1Y1IW0I9 INIWITT ALINId @

NOILI3IANQJI/NOILONANOD
LV1S-AQV3LS 404 319VaYdWO0I dILIWYYYH AIdWNT - INIWTTT ILINIH @

SHAVIWIY ONIGNTINOD

895



*81Z-LT¢ *dd “g/6T ‘TTITH-MBIDON ‘soTweudq PINTJ UT STsATeuy JUSWLTY 9ITUrd :°r I ‘Sunyp

(*uotieTrdmod sTyl jo g ‘ou 1aded) °8L6T °S90Z-dDd VSVN
*udrse( pue STSATEPUY TRINIONIIS-TRWISYJ, U SSOUBAPY JU9O9Y :°) SoWBl ‘UOSUTQOY pPuUB ¢ 'K PIBMOH ‘UBW[IPY

*9/6T ‘690GYT-¥D VSYN *S2an3onils paiood
AToATI99AU0) JO STSATRUY [PWIaY] 931€3S-Apeo31S 10J weiSold IUWeTd °3ITUTd V IJVI :°V TIed ‘uojuioyrl

*8L6T*0 °‘VVIV °'Pp®
€19Uyo319Td °S Loi1o] ‘swelsAS TOAJU0) TEBWIAY] PUB ISISUBIL IBSH *SVINIONIFS PIT00) ATDATIDDAUO)
Jo stsATeuy Tewiay], i10J A30TOpPoUuld| JuUSWRTH 2ITUTJ :°*Y UEITV °‘SurlafM pue {°Vy [ied ‘uojuioy]

*9L6T
‘6€£89%T-ND VSVN °Iniig uorioaluy Tong jofweiadog ® Jo s9sAfeuy Teanioniig-TeWILY] :°y Taeg ‘uojuioy],

*GL6T 8L7E-X WL VSYN °soouariadxy s,39S] :NVILSYN °2an1oniaig paToo) AT9ATIO0AU0) B JO S9sATRuUy
TeWIay] IeSUITUON SVIIH PU® NVIISVN Jo uostaedwo) :*y uelly ‘SurT3isaTMm pue $°y Taed ‘uo3juaoy]

(*uoraeyrdmwod sTUYl JO

9 *ou xaded) °8/6T °6902-dD VSYN °"IYBIT14 oTuosiadAg 10J Soan3ionil§ Ul SIOUBAPY Judday§ *Inaig
uor3ooful~-Tong 3ofweadg e Jo sTsdTeuy [eanjoniisowrsy] :°V [Ied ‘uojuioy] pue ¢°y¥ uellv °‘BuriloTM

SAONIIIITT

896



24

*posSsSNISIp
218 saanlonils xa7dwoo 38aeT 031 L3TT7Tqeded uftsep Jurpusixe e sijdwelje [BTITUL pPuB peleIISNIIT
s1 onbtuyoay sysATeue TRPWIDY] JUSTSuURI] IJewIXoidde pelusTio~ulTSap Y °paqradsap aie Juriedy
jusIsuell iapun syoued Teanlonils paleynsur Jurzis AJJewrido I0j poylsw B pPuUBR SIUTRIISUOD iniexadusl
103J poylswm UOoTIDITIO AJfTewrido ue osSTy -u8Ts9p passails ATTn] AIBUTpIO uUeY] ATIUSTOTIID dI0U
$30931J° TPWISY] JI0J SIUNOCIIER YOTYMm uBTS3ap possails ATInI IO UOTIEDTIIpow B ST popnIoul °ssadoad
u8Tso9p 9y3 Ul SUOTIRIBPTSU0D Iolew aie sainjeisdw®] I0/pur S8SS2I3S TRWISY] YOIUM UT S2IN30NIIS
8utTzTs 107 spoyjem padoTaasp ATIudd91 JO 3s93Tp ® sjusssad aoded oy3y jo uorilaod ulissp 8yl

*paSSNOSIp ST £1ITIOeJ OTUOSUBI] TBUOTIIBRN @Yl I0J SUOIIBRTNOTEO 03 uorjedrrdde
Jueda1 y “J9zATRUR TERWILAYI Y¥YVJS 92Ul Pur AIBIQIT JUSWRTD 93TUIJ 9yl ur siusmwsaoxdwT LTaernorjaed
- weafoad 193ndwod ¥YyJs 2yl Ul sijuswsaoidwl JUe091 UO S23BIJUDOU0D UOTIiod STSATeuR 9YL
‘u8rsop pue STsLTeuUR
- s3aed om3 03UT POpIAIP ST i9ded 9y ‘JUSWUOITAUS TewIdyl B 03 palrdafqns sainjonalys 10J L3TTIqedeo

u8tsap TeoTIATRUER posoidur IB pOWIE AITATIOER JUSOSI dWOS JO SI[NSII Iyl s9qradsap iaded s1yg

NOILDAGOYLNI

I93u8) Yoaeosay L9T3ueT VSVN
uosuyqoy ') SOWE[ PUB UBWTSPY ‘W PIABMOH

NDISHd ANV SISXATVNV

TVENLONYIS—TVINIEHL NI SHDONVAQY INAOHE

897



*a9zATeUER TEINIONIIS o3eaedds B 0] I9ZA[BUB TPWISY]
B woij soanjeradwdl 9yl adjsueal A[[enuew o3 SuraBYy JO 3II0IJD 9yl saaeS AJTTIQEIIBAR ue Uong °aseq
elep 93 ysnoayjl si10ssa20id SISATEUB TBINIONIIS 9yl 03 9[qeEIIRAE I8 S9anjeiodwe] 9sayl “siossadoad
sTsA1eue Teuwadyl oYyl Jo 2uo £q peindwod 3ie saanjeiadwsl °9Y3l S0uU0 3IBYI 3IoBI oYl ST ‘L31TTqeded sisAyeue
Teanidonijs-TewIayl Jo swad] ul ‘ssaulniasn aeynorilaed Jo *93esn 2ATsuslIx® pey sey pue weifoad ao3indwod
JUITOTIIO pue OTQIXOTJ AToWOIIXD uB ST YYJS ‘SUOTIBRIDPISUOD [RUOTIBANITIUOD dA0QE dY] JO I[NsSal ®©
Sy ‘Sseq elep 93Uyl YSnoiyl 13Yylo UYd'3 UITM IIEBDTUNUMWOD Siossadoad 9yl aiowaldylang *a8esn 3100 pue poads
30 3jurodpuels oyl woiaJ Yloq iduueuw JUSTIIIID ATY3ry ® ur pawridoad ST iossoooid yoey ~SISATBRUE umwsmwm
93TUTJ JO S¥Sel OISeq 92Ul wxojidd yo>Tym siosssdoid 1o so[npow [EOIUYDD] JO Idqunu B JO s3ISTSuod weadoad
ayl “123ud) Y3174 9dowdg TIEYSIBK puB 123U3) yoieasey LoT3ue] s,ySVYN £q A73uTtol pojzoddns pue 3oeIjuUOD
J9pun paurejulem ATjusaand ST pue padolo24a3p sem ¥YydS (I °"J21) STIsSATeue TewIdyl 01 popu=ixa ATIusd31 pue
stsATeue (eanlonials 103 padoloasp weifoad i93ndwod JudwWATS 23Tury 9sodand-jeasud8 ® ST YVJS

(T @2an31y)

4vdsS 40 NOILVENDIINOD

898



oo

e

1 @2an31g

dvdS 40 NOILVaN9I4dNOD

SISATYNY ISNOd ST R

INTVANI913 JIWYNAC Jifvein

STSATYNY SaVO1

TYWYIHL TYNYALNI

AQY3LS 'S3SSIULS

vanLonyls [——— 1n4ln0

Silyle |———— | v v INILLOTd

\ -

SavOT \ / 4N YL

INI430 Y1V
TUNLINYLS SPLLYH NOILYINd INVW

INI430 A XI4LYW

899



*sao1ndwodTUTW
OHd PUB FWIdd °Yl uo OSTe pue swelsAs aeindwod DVAINN PUeB DD 2U3 uo Jeuorleiado Afjuosaad ST ¥vds

*pojuTtad 3q Aew SITnS21 PoIdI[OS IdYlo ‘Aiesssdsu JT a93eT ATTeTIITUT po33old 10 polurad o9 pasu
s3TNnS91 paloa[as AJuo Ing ‘uorindoxs JUIMOTTOJ 9seq BIBP 9yl UT paiols aq Aeuw Indino Jo junoue =3I B
‘ordwexe 104 -andino I03J S[qEIIBABR ST AITTTQIXOTJ JO 99a89p Y381y ® osy -sweidoad a9indwoo i9yjo pur

¥VdS uU99M19q 908 IX9IUT 03 I9SN oYl MOTTE 03 paulrsop ST ©5Bq BIEBP 9] °SP32U uUOIIN]Oos STIY 03
93etadoadde aopio Aue url siossoo0ad SNOTIRA 9Y] [IBD 03 LITTTQIX9TF @Yl sey idsn oYy ‘uweiaload ayj o3l
indutr Sutaedoad jo sel 9yl sosea Indur PI[o9IJ-°21J 10J uolsTaoad ‘osTy *s93nqrilie aefnorlied aie
sjuswearnbai yigueT pPToOIJ WNWIUTW MO PUB UOTINDIX?a 13sey ‘weadoad syl jo saanjes] L9 Jo idqunu e
3xe 2194l ‘yvds Jo xossedoid yoed jo SutweiBoad JudTOTIIS pue uoTriIeAn3TIUOD SYJ JO I[NSAA B SY

(z 2an814)

dvdS 40 SHENLVIL AdA

900



7 2In31y

INIW “OWAINN 20 NO TWNOILWY3dO
INFAIOUNVIW VIVGE INITI30X3

WYJH1S NOILNIIXI @EINIH3A-y3sN

INdNT @1314-3344

&0 19 INFWIHINOIY 40D WAWINIW MOT
NOTLMI3X3 LSvd

dvdS 40 SNLY3I4 AN

901



*£3171qedED 1593 JUSWRTD dYl JO I9SN £g JUSWUOITAUS uweTqoad-38ieT B UT pD1SO1 puEB pIalenyead

9q Aeuw sjuswoTd podoTaadp ATMIN -sjusuodwod [einioniis Teorloead jsow I0J JUSTOIIINS ST LAIBRIQI|

JudWITS S3ITUTF 9yl - A3IT1TIqeded 3uranioniisqns AQ pPIdUBRYUa ST SISATBUE 9NTBAUSSTIO JO ADUSTIOTIIH

*sTsATeur 9suodsal OTweuAp ST SB STqeTIRAR 31 (Surfyonq UOTIBDINJIQ PUB SOPOW UOTIBIQIA) SUOTIRTNOTED
aNnTeAUSST® pPuUB OT3IBIS JABSUTT "STSA[eue Teinioniis icjy L31Trqeded peoiq i3ylel B sey YVdS

(¢ @an2314g)

ALITIEVAVD TVIALDMILS ¥vVdS O1ISvd

902



=

¢ 2anStg

INJWATS AINT4-aINIVINGD

ALTTIAYdYD 1S3 INJW313

AVEAIT INFW3T JLINIS JATSNGLXT

NOTLVININVW XTuLlvW

ONTHNLINYLSEANS IIWYNAQ

ASNOdS3Y I IWYNAQ

SISATUNY JNTYANISI NV J11VLS ¥YaNIT

ALITIEYdY) TWENLINYLS d¥dS JISvd

903



\

*2anjeiodwe) UOTIBTNSUT Se [I9M St awWIrl IYSTTI ya1m Liea uorlelnsur syjz Jo satiaedoad
Teuxayl 243 ATludnbasuo) -410309fei] S[OTY2a ' JUTINp 2wWII YITM SOTIBA SPIOA dYy3l ur sed 2yl 3Jo
aanssaxd 9yl pue SPTOA dABY STEII9IBW UOTIBTNSUT UIBIISD IBY} 3I0BJ 22Ul woi] pol[nsai L1T[rqeded
juspusdap-aanjeiadws] pue SwWII 9yl I0J pedu ayJ] “Is9zATeue Tewiayj 3yl 01 pappe 3uraq st
S9OBJANS UD9MIDQ I2ISUBI] I€9Y JueIpea [apow 03 A1T[rqedeo ayz fowrl pue sanieaadwal yitm A13urol
Axea yotym sorlaadoad Teraajew 103J uorsTtaold (g *J°91 99s) s30933J9 Jiodsuril ssew FurTrepou

I0J] SjulwoT® 93TUTI JO 19s B JO UOIATPPR 9Yl :ssvafoad ur sjuswaaoadwy 9914l 21 2I9Y]

*¥YVdS UT SJjuswe® 3JTUTJ [PWISYI M9U Jurleneas JoJ wsTueydsw ® sapTaoad yoTym

A3TTTqedED 1593 JUAWST® UB ST pPIPNIOUT OSTY 'POATOS o9 Aem suaTqoad 31e1S-LApEI3IS pue JUSTSUBRI]

yjoq pue pepnoUIl 3ie 90vdS 0] UOTIRIPBI PUB ‘UOTIDVAUOD °UOTIONpuUon °STSATeRUR I9Isueil 1By

TeIN]ONIIS TeI2U98 13yjel 10J sopraoad xazdleue Tewiayl Y] °STISATERUER [RINIONAIS-TRUASY] pajealdeijut
103 A3TTTqedeOo AieurwiTaad a9yl sapraoad yoTym YydS ©3 POPPE u9dq SBY A9ZLA[BUR [BWIBYL Y

(4 @an814)

JHZATVNV TVWHHAHL dvdS

904



f 2an3TJg

SFIVANS NFIMLIE NOILVIGWY O

S3114d3d0dd TWIYALYW INJANId3T - FWNLVEAdWEL ANV JWIL O

INFW313 LHO4SNVHL SSWW O

SNOILIAQv SNIOONO

ALTTAYdYD 1S3L INJWFTS

SASATUNY LNITSNWYL ANV 31VLS-AQV3LS

SINFWITI TYNOISNIWIA-IFYHL “-OML “-3INO

(30VdS 01) NOILYIQWY ANV “NOILIJANOJ “NOILINANOD

WY490dd JWYS NI SISATYNY TVHNLINYLS ANV TvWydHL

dIZATUNY WIdIHL 4¥dS

S

“Ewe. -

905



*STSATBUB Y¥VJS 92Ul woxJ sinsai £q pIadusanijur

AT320913 SBmM O9TT90BU weaIjsumop 3yl Jo ulrsap 9yl ‘aernoriaed uyl -sjusuodwod TeANIONIIS JAIN

9yl Jo sosATePuUR [BINIONIIS puk [EWIdY] wiojasad 03 pasn Sem ¥YyYJS *SUOIIBISPTISuU0D udrsop Juejiaodur

JWod9q S$9ss9axIs Teuwaoyl °‘anionils Surixoddns pue Jurureluod o9yl ur saanjeradwol MOT 9yl jo

9sneoag wNIpow 3IS91 9yl SB posn ST JohRT- SEB MOT Se sainjeiadwal je Jurieasdo uwdB0IITN “PINTI

9Yl Jo AITSOISTA Paonpalx 3yl £q sasqunu spToukay 93eradoidde 2A9TYO® 03 I9pIO0 UT wnTpaw 1sS9] 93Ul
se pInTJ 2Tud8041d> ' Jursn Jo 3daouod 3yl uo poseq ST (JIN) AITTTIOoB] OTuOsSuel] TBUOTIEBN 3L

(¢ 2an81])

ALITTIOVA DINOSNVIL TVNOILVN

906



ALITIO¥S DINOSNYVYL TYNOLLYN

ERREST

L Wv3dISNMOG T |

TUS R
¥SVYN

907



‘unipaw 3593 9y3x jo ainmjeaadwol sy3z ur HoQg- Jo doap uappns e Juraqg

TBOTIITID 3Isouw 9Y3l--SOSED PBOT 291Ul 10J A0TABYS2Q TBANIONIIS pPue TrPWIdYl 9[qeidodde ainsse 03

INO POTIIBD SIAdM SOSATeUB JUDISUBRI] °S3IUswSTe IITULJI 00ZZ JO Ie3I0l ® pur (paridde 219m SuOTITpPuUOD

Azepunoq 1933e (JOp) WOpPIaiI Jo S92139p (QQOCT PEYU [opow [BINIONIIS 9] °SIUBWOT® LAIBPUNOQ SATIIBAUOD

BUIPNTOUT SIULAWST® QOT9 PEY [opow JeWISY] °Y] °STSATRUB JBINIDNIIS puUB TBWI=2Y] 9Y] I0J pOsn sem
JnokeT jurod-pta8 swes 9yl pue sjutrod pTid Qg7 PBY 2aNn3oNIls 9yl JO [opow JUBWITD SITUTLI YT

(9 2an3ty)

ALN 40 FTTIOVN WVIILSNMOQ O ¥vVdS 40 NOILVOITddV

908



A-=_CAION OF SPAR TO DOWNSTREAM NACELLE OF NTF

<
® STRUCTURAL-13000 dof, 2200 ELEMENTS 25>

® THERMAL-2300 dof, 6100 ELEMENTS
@ 3 LOAD CASES

® CONDUCTION AND CONVECTION

@ FINITE ELEMENT MODEL

® DESIGN FOR ACCEPTABLE STRUCTURAL AND THERMAL PERFORMANCE
DURING TRANSIENT RESPONSE TO STEP DECREASE IN TEMPERATURE

Figure 6
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ACCOMMODATE THERMAL STRESS

® KEY FEATURE - THERMAL STRESS INSENSITIVE TO MEMBER SIZE

FINITE ELEMENT
HEATED STRUCTURE

MODEL OF

s
e

A}
1

I

&
N
AN

<
<
&

7

%

o7y

/N

<

VER (TYPICAL)

VAI“\X\

£\

<
Pes

/\
S

(TYPICAL)

(a

<C
(aa]

X

GT = -EaT
.

]

t A

{

PRESCRIBED

)

® EXTREME EXAMPLE
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