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DOE/NASA Technical Memorandum

ASHMET - A COMPUTER CODE FOR ESTIMATING INSOLATION INCIDENT ON TILTED SURFACES

SUMMARY

A computer code has been developed to estiitate the amount of solar insolation
indident on the surfaces of several types of collectors. Both tracking and
fixed position collectors have been included. Climatological data for 248 U.S.
locations are built into the code. This report describes the methodology of
the code, its input and output.

I. INTRODUCTION

In designing or analyzing a solar system, the principle question to be answered
is how much of the available solar energy can the system deliver to loads.

This fraction of available energy is dependent on several parameters: amount
of solar energy available, type of collectors used, efficiency of system heat
exchangers, system losses, etc. The primary driver is, of course, the solar
energy available (energy incident on the surface of the collector array) to

the system. This report describes a computer code, ASHMET, developed by MSFC
to analytically estimate the solar energy incident on the collector array sur-
face cover.

Two versions of ASHMET exist. Both versions utilize the same basic methodology:
ASHRAE relationships [1] are used to obtain clear day total daily insolation
incident on the collector surface for a representative day (defined in ASHMET
as the 21st day of the month) of each month of the year; the clear day total
(direct + diffuse + reflected) daily insolation is then multiplied by a clear-
ness index to obtain the typical or average daily insolation. The clearness
index was derived from SOLMET measured insolation [2] and the ASHRAE clear day
insolation. In reference 2 average daily total insolation on a horizontal sur-
face for 248 U.5. locations are given for each of the 12 months of the year.
These data were divided by the ASHRAE clear day insolation at the same geograph-
ical location and the resulting tables built into ASHMET as clearness index.

The assumption is made here that the clearness index does not change with
collector tilt angle or azimuthal orientation.

Major differences between the two versions are in the procedures for breakout
of direct and diffuse insolation. Version I uses the ASHRAE relationships of
reference 1; Version II the correlation of Liu and Jordan [3]. Version II
resulted when comparisons of incident radiation to tilted surfaces obtained
using the ASHRAE relationships for separation of direct and diffuse components
to similar data obtained using the Liu and Jordan correlation indicated signi-
ficant differences in the two sets of data for some geozraphic locationms.
Since, at present, insufficient data is available to verify either of the
methods, and since the Liu and Jordan procedure is widely used in the solar
industry, it was decided to add the Liu and Jordan methodology to ASHMET as

an option.



Both versions have the capabilities of calculating incident solar radiation
on the collector surface for six types of collectors:

(1) Fixed position flat plate collector - total imsolation
72) Monthly tilt adjusted flat plate collector - total insolation
(3) Beam tracking collector (sun tracker - direct insolation only)

(4) Fixed azimuth tracker - direct insolation only (tracks in plane
of tilt, rotating about tilt axis)

(5) Fixed position flat plate collector - direct insolation
(6) Monthly tilt adjusted flat plate collector - direct insolation only.

In type (2) and (6) the monthly tilt angle adjustment is accomplished by
setting the tilt equal to latitude minus declination using the declination
angle for the 21st day of the month. Additionally, Version II of ASHMET has i
a type (7), which allows calculation of direct insolation to a collector :
rotating about its east-west axis. The angle of rotation is chosen such that

the angle of incidence between the sun vector and the normal to the collector

surface is minimized. (NOTE: Type (4) of both can be used to obtain the same

results as type (7) of Version II with some judicious manipulation of input

data. However, for the casual user of ASHMET it was felt that a straight-

forward option for this specific type of collector would be less confusing.

Also, the methodology is greatly simplified, reducing computer time.)

The following two sections give the details of methodology used in ASHMET.
Input and output for the code are described in Appendix A and computer listings
of ASHMET I and ASHMET II in Appendix B.



- A
« en s Y s g

II. ASHMET I METHODOLOGY

A. Total Insolation to a Fixed Position Collector

Clear day hourly total insclation to a tilted surface are obtained from the
ASHRAE relationships [2]:

_ (A) cos b (A) (C) cos 8 1+cos$
hTOTAL,CLRDAY = 5ot +  “Sgiare— (——2——)

*(emg) o) (o) (H52)

Where: A, B, and C are monthly varying coefficients taken from Table 1 in
chapter 22 of reference 1.

(1

0 is the angle of incidence the sun's rays form with the collector
surface (relative to the surface normal) defined by

cos & = cos S sin 8 + sin S cos v tan L sin 8 (2)

—sin S cos v sin 6/cos L +sin S sin y cos & sinw

B is the solar altitude (angle between direction of sun and local
horizontal) given by

sinf=cosL cos8 cosw+sinLlsind

(3)

~ Diffuse Reflectance of Solar Radiation

~ Local Latitude

Declination Angle .

~ Slope of Collector Measured from Horizontal

~ Hour Angle, Solar Noon Being Zero

~ Collector Surface Azimuth Angle (0-due south, minus -east, positive
-west) .

<X EnoHD
H

In equation (1) the first term on the right hand side represents the direct
insolation received, the second term the diffuse and the third the reflected

component. The declination angle, §, is obtained from a table [1] for the
21st day of each month.

Using equation (1) hourly insolation distribution incident on the tilted
surface is calculated for the 21st day of each month of the year and summed
for the day:

$.8. HOUR

6P.M.
H TOTAL, CLR DAY = (h TOTAL, CLR DAY) dt= Z h TOTAL, CLR DAY (4)
t= S.R. HOUR 6 A.M.



The clear day daily total is then multiplied by a clearness index to obtain a
typical day's insolation for each month, The clearness index was derived from
the SOLMET insolation data (to a horizontal surface) of reference 2: mean
SOLMET daily horizontal total insolation for each month of the year was divided
by the clear day total horizontal insolation calculated by equation (4) for each
of the geographic locations presented in reference 2. These data were incor-
porated in the ASHMET program. It is assumed that the clearness indexes derived
for horizontal data are applicable to tilted surfaces.

B. Total Insolation to a Monthly Tilt Adjusted Collector

On any given day the daily direct insolation incident on a fixed position
collector will be maximized if the collector tilt angle is set equal to the
latitude minus the declination. ASHMET, therefore, has an option for setting
the collector tilt angle equal to the desired site latitude minus the declina-
tion angle for the 21st day of each month. Once the tilt angle is calculated
the program proceeds as for the total imsolation to a fixed position collector
option described previously.

C. Beam Tracking Collector
This option provides the direct insolation incident on the surface plane of a

sun tracking collector. Clear day direct insolation (for incidence angle
® = 0°) is obtained from the ASHRAE equation:

SUNSET HR.

HBEAM, CLRDAY = J [A/eB/sinf) dt (5)

t = SUNRISE HR.

Typical daily beam insolation (for the 21st day of each month) is calculated by
multiplying the clear day value by the average daily percent sunshine (7% SS)
for that month and the location desired. The percent sunshine was derived as
follows.

It is assumed, as suggested by several authors, that the typical daily inso-
lation can be represented by

HyotaL= (Fl [MtoTAL, CLR DAY] (6)

F=c[a+b (%SS)]

The coefficients a, b, and c were determined from the SOLMET insolation data
and the annual mean daily percent sunshine data of reference 4. As expected
the coefficients varied from location to location within the United States.
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However, areas of constant coefficients could be determined from the data.
These areas are delineated in Figure 1 along with the values of a, b, and ¢
for each area.

Equation (6) is now solved for the percent sunshine:

HTOTAL
o), ss= ( )% -a /b @)
HTOTAL, CLR DAY

In equation (7) the term HTOTAL’HTOTAL, cLRDAY 1S the previously discussed

clearness index derived from the SOLMET data.

The use of equation (7) to calculate the average daily percent sunshine cir-

cumvents two problem areas. First, the necessity of adding a second table of
data to the program (monthly average daily percent sunshine for 248 geographic
locations) is avoided. Secondly, the sunshine data of reference 4 covers only
one-fourth of the 248 locations for which insolation data is available. Thus

considerable extrapolation of the sunshine data would be necessary if all the
SOIMET sites were to be included. It was felt a more accurate approach would
be to define areas of constant coefficients a, b, and c of equation (6) from

the sunshine data of reference 4 and then use the SOIMET insolation data per
equation (7) to define percent sunshine for locations not covered by reference 4.

D. Direct Insolation to a Fixed Azimuth Tracker Rotating About its Axis

With this option direct insolation to the surface of a collector rotating
about its axis is calculated. Orientation of axis is determined by specifying
its azimuth and tilt angles (input by program user).

Similar to the previously discussed collector systems the daily distribution of
clear air hourly direct insolation for the typical day of each month is first
calculated from the ASHRAE equation:

h Acoso (@)
DIRECT, CLR DAY = eB/sinf

2 (@)
WHERE: cos 0 =, [1.0 — [sin B sin S — cos ( cos S cos (AZ + AZ)]



AZ is the collector longitudinal axis azimuth angle measured from due south
with east negative and west positive. AZq is the solar azimuth angle and is

obtained from:
= ain -1 |08 & sin w (10)
Az' sin E_—F-—]

The typical daily direct insolation for each month is now obtained by multi-

plying the clear day insolation by the percent sunshine term described in the
previous section on beam trackers,

E. Direct Insolation to Fixed Position and Monthly Tilt Adjusted Flat
Plate Collectors

Calculations for these systems proceed the same as for the calculation of the
total insolation incident on their surfaces with one exception: typical daily
incident insolation is obtained by multiplying the ASHRAE clear day direct
radiation by the percent sunshine term of subsection B rather than the clearness
index of subsection A.



ITI, ASHMET II METHODOLOGY

The basic ASHMET II methodology is the same as that of ASHMET I with the
exception of the breakout of horizontal diffuse and direct insolation for
fixed position collectors (including those with monthly tilt adjustment).
For these collector systems the breakout of horizontal diffuse and direct
insolation is taken from the correlation of Liu and Jordan [3] instead of

the ASHRAE methodology. Calculations of incident insolation for beam track-
ing and azimuth tracking surfaces remains unchanged.

From the Liu and Jordan correlation clear day diffuse insolation to a hori-
zontal surface is:

(hDIFF )
hTOTAL/ HRLY, HORIZ, CLR. DAY

2 3 a1
= 1,39 —4.027 (K1) + 5,531 (KT)€ — 3.108 (KT)
Where:
K ( HtoTAL )
HEXTRATERRESTRIAL/ DAILY, HORIZ
The clear day direct insolation component is then:
(hDIR) HRLY, HORIZ = "TOTAL) 4RLY, HORIZ, CLR DAY (12)

(hDIFF )(h )
~I\broTAL/\ TOTAL)IHRLY, HORIZ, CLR DAY

Total clear day hourly to a tilted surface is obtained as in the ASIMI'" I
program:

h
(hTOTAL)HRLY,CLR DAY ~ (Dm) HRLY, HORIZ e
1—c0$ S
+(hD|R+hDIFF) HRLY, HORIZ ( 2 ) (13)

1 +cosS
+ (hD'FF>HRLY, HORIZ (—%”—)

Calculation of the typical insolation incident on tilted surface for each
month of the vear then proceeds as in ASHMET I: typical total insolation
by multiplying the clear day daily total to the tilted surface by the appro-
priate clearness index; typical direct insolation by applying the percent
sunshine term to the clear day direct insolation component.



Additionally, ASHMET II has a seventh collector type option: direct insolation
incident on a horizontal surface rotating about an east-west axis in a north-
south direction. For this case the clear day daily direct component is (for
the 21st day of the month):

SUNSET HR.

. %
Hpir,cLRDAY = J [AeB/sinB] [1- (coss cosw)?] " at (14)
t= SUNRISE HR.

(NOTE: The previously discussed option of a fixed azimuth tracker rotating about
its axis may also be used to obtain incident insolation for the case. However,
the casual user of ASHMET may not be sufficiently knowladgable of the program
methodology to use the fixed azimuth tracker option in this manner; also, com-
puter time will be saved by using equation (14).)
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A, B, C,

a, b, c,

= & B

-4

s.R.

s.s.

NOMENCLATURE

Monthly varying coefficients of equation (1); A-apparent
gsolar irradiation at air mass = O, B-atmospheric extinction
coefficient, C-diffuse radtation factor

Coefficients defining the percent sunshine function of
equation (6)

Collector azimuth

Solar azimuth

Monthly insolation per unit surface area

Hourly insolation per unit surface area

Local latitude

Sunrise

Sunset

Collector slope, measured from local horizontal

Solar time, hours

Solar altitude

Collector surface angle, 0°-south, -90°-east, +90°-west
Declination angle

Angle of incidence formed sun and collector surface normals
Diffuse reflectance of solar radiation ‘

Hour angle, solar noon being zero

10




APPENDIX A

ASHMET INPUT

ASHMET 1is programmed for interactive use with a computer and a remote terminal.
Qnce the program is started the user will find ASHMET self-explanatory.
Questions concerning program options are asked and input parameters are called
for with explanations of the parameters. A sample input case is showm in
Figure 2.

The input data consists of
1. Latitude of desired location (format - F9.4)
2. Slope of collector measured from the horizontal (format - ¥F9.4)

3. Azimuth of collector surface (0° south, minus-easterly facing, plus-
westerly facing) (format - F9.4)

4. Type of collector-beam tracke~, fixed position flat plate, etc.
(Program informs the user of code number to be used for each type.)

5. Ground reflectance (if desired)
6. City location number from Table 1.

If city location desired is not listed in the table the user has the option of
inputing twelve monthly values of clearness indexes (ratio of monthly typical
day's total insolation to clear day insolation in percent) in the format 12F4.0.

ASHMET OUTPUT

A sample output is shown in Figure 3 and shou’d be self-explanatory. The

type of collector svstem called for is output along with the other required
input data (latitude, slope, etc.). Monthly clearness indexes will be output
only if they are input by the user. Insolation output includes the hourly
clear dey incident insolation, clear day and typical daily insolation for each
month.

11



€158 9Kk 194
¥B O 09 (N°03°'V) 41
(IO L0804 8
vI(6°1)Ju3y
(N 80 A) cQ3¥ISIT FONMHD ST, ‘XTIIN0Z 8
(8°1)3LINM
s (2°ERT'XTIIMN0S ¢
- (P T (ILTI4AMICL TIAL TN
(389 3IWLI3T434 QNNOND 40 SINTYN (ITYO I3, ‘XTI LoWe04 9
(9°1)3L 18N
8 01 OD(N°03°¥I) 4]
¥I(6°T) qu3n
CAON B0 A) 40381530 IMYLITIAIN QNNOED SI.‘XT)LMN0S SSS
(SSS°1)3L]Inm
. IZYCE‘T)QY3Y
(,1SH3 - LS3N ¢ HINOS 3NT @ 930 319NY HINMIZY ANdNT, ‘XT) L0 3 S
(S1)ILIum
LUILIET)YaYIN
(,930 TUINOZINOH WON: J1ONY L11L LNANI, *XT)loud0d +
(P 130180
(F*61) 06804 €
AYI(E‘T)QU3IYN
(,930 3QANLILVY LNANI, ‘XTI uWd0d 2
(23l ¢
LIS ¥04 ¥iva aquid

NON (»@F°1)qU3N
C AN, «3dAL Y, 157" INTSD, « UN ‘9= LINMNINISO
(  43LNI¥d 3NIT ¥04 9 LNdN] .3

/.80 TYNIWNIL 804 T JNdNT ,/,30IN30 LNDLNO 3N143Q, ‘X1)10M¥04 666
(666°1)3L1480
8L962°LS-44Q
7 /M7 N YING
\.dn..sn..~n..0n..«n..«n..om..ﬁn..om..un..mm..«n\mi‘a vivg
\-OA.QQ.’Q-OQ-0-.0-.0.-0.-0«.0.-QQ-.\PJ.&W& @hgw
SNd9 C WdS MY Y WdE L Mee ('S
Al C, 2T, L RWYTT, L MYRT. L WYE T W98 LY WYL L ¢ WY9 \uS.w..cmmou
4 * -
‘B 61-‘S 8"~ B°E 2179°02°SY E2°'02°9° 11 "0 8’01~ 02-/930 vivg
/LS50 ‘€90° “ELO"“260° ‘221" ‘SET  PET"121° "L60° ‘1L0° ‘90 ‘850" /0 Yivd
\mv_..av—..mu..h:..gm..mom..mom..mma..m—..om_..v:...m:.\m viva
/VBE° LBE  BLE’"SIE " ISE'FPE’*SKE‘ "BSE’ "OIE“ “3LE ‘SBE’ "OGE, Y Wlvd
Yivd LNUYLISNDOD FUdHSY
491 U3y
(21)653410°(21)55L3d NOISNIMIQ
(EEILTILL(28)103C NOISHINWIA
imuuc;n..@xncoz;n:ncamzxn:agn NOISN3MIQ
1°E1)QUATEH .n:~¢«._m;n:¢=..n3w:= (2115AVAS

T4 (211330° (213 en e’

(E1ITwa4IY
g 25y NOISN3WIQ

i€
\
(21)MNSATG (21>

¥
e
S

I ABMSY

4 XIANZddY

[SRS LS

~

()[‘V TN

N~

oy

o~

i2

2 e s g G S————

D i e e e e T

e Tomticas v 4

[



CRIGIN

8T D Vot

¢ Lt
L]

OF Poun

an?
e
LI

™
";
(™S

(

ONINC

C AIRO NOTLUTOSNI L03MIQ - 3Uvd LVI4 GILONNTY LTI1 ATHLNOM
Z7.-AIRD WOTLVIOSNI LOIVIA ~ ILV1d 1V14 NOILISOd GIX1d

7 NOILVIOSNI TWLI0L HLIIA LW W13 QILSIIQY LTIL ATHINOM

7, ATNG NOTLYTOSNI AJIMIQ ~ ¥INIYML MLNM]

7:NOIAVIOSKRI WI0L HLIA 3iv1d LV13 NOILISOd g3x1
7.438L WIT T L/, 180003771700 0 3dAL how.—wmm «xx

‘

)

:Ehkz
Sngmnku
LRI

QCOVLLOY

ama.q-u.. :mm._.wuw

W FTI0HMA NI IMIMSNNS INIJNID 4O SHTIYA ATHINOK 2T LNdNI

(8

(21°1=1°(1)6500d) (26

(0°v51°X

(,389 IIHSHNS INIJYId 0 SINTWY CITVO13xd. ‘X

1 0l 09

(MSSX‘SS10d*J0TINHSNNS 114D

(¥1) 103

9074 0r*T)qu3N

(. WITNN NOTL¥O0T ALID ANINI. “XT)IVNR04

(20r 1) 3L18A

96 01 03(N°23°1I)4l

(6 1ra¥3

/(N B0 A) SHIONY WIEHW HOTLYOOT ALID 7, X])luMs04
[ MIE AT ]

ot 0L 09(N03°d)4l

aJ(6°1)avy

/(N NO A) ¢SNOTAVINDTWO ¥3N0D GNOTO 3MISIA NOA O, *XT)iveE03
(18°HAUIM

0 9= 1)L 140

a1’t-1'€3 08

¥8 01 02

(2°€521)1W04

(21°3e1°CDA LM I T)aVIY

(/- ONVLITLE3N 40 SIMVN ATHINON 21 LAGNI . *XT)LINAI04

18
14

e
13

13



AdWAMTCLILY IQHZHOH=(WILT QU4
(BlE5+ W) ) B(WILIIQUEZ=(WILT)QXIN0H
AdA1Q2M)IOXIKILTIQuRN=(KILI)AY 1A

AWVl WILT)Quud=(d1LIICUIIIA

€S 0L 0D

‘G (WILI)QBA3IN

‘@-(MILI}QUN41Q

‘O (HILICUNEIg

25°15° 1S AdWIUL ) 4]

CToNEMST

X103003ZYS+( LAYT10/103C5) - (VLIESTIWIL) ) EZH DI XL TILS+ULESTL L= AdH YL
3vld L3

66r 0L 09
(WILD)QuEs=(W WIll)QuATEN

¥INoval Wv3E
TnIN(OBT 5217907 °5.°@5°G2) Ci €D
(BLBS/ ()8 dX3/ (W)Y {WILIIOMD
(BLAD/TINEREFICIISINISY=(HILI I IUES
CCHILIIOLEIECTLEd
(VLES HICY-({:T073¢18

8218 15010 ~¥.LE) 4]

dN SI KOS AT O30
TOHISELYIGIONBKOST I IO a1 ES
CISNEZ DRIS " TNUKS
(TDMEIEYSLL e D ¥
- TA e bt P AR oy
(Wil)ic0743° ST="15N2K
‘G=(MILIIGYNT
TeuILll=MWIL]
i’99-~W1l 825 OQ

Wd9 Ol WY 9 404 dOCT ATIWG

::uaogvmoo-:owao
:tu._ouu.zum-;_uxam
E.Q\A:Uuwnlt:cun
(W) LTABIAXK s Al 42N
Q=WIdl

21°1=4 o001 od

NAX=*T=AdM41Q

( 140-"T)8S" =300

129IN15=2VS

IZ8)S0)=290)

« 1/1Zv=12v

(4712074 = LULS

(LI »4140

¥40-471. 4114

LY1/74NS- UL

(AFVINISe v 1S

(44115004910

NI HOS SLINYLSHOD omﬂ.n—\%muw.ﬂ.-
SHITWNN 1

*9=HSYANA

* @ =WSXMNA

‘o=(1)WNSAW 22

B3

1S5

VOO



(N SANIROM ) KSTEATC +USNCUA LS HINA

‘8L .8:.:-m§.=~5§8n“w—uw§
*0L/( *8E-(W)SSiNI298° ) S W)IUNSAT=( NI WSEI I
0aS 01 09

863 04 O
*0L/( " GE-(MISSLIMEB06° ) S H)IUNSATNT = ( M) NSHIA
06S 04 09
*0L/{ *OE-i¥ISSLOd) RO WNSAM = (W) WSS
8s 0L 00
*§9/( *OE-(MISSLOd)IBCMINNSATG( K)NSIIW
T100 ONIXOUNL 304 SWOILWI0T SNOINUN ¥O4 SSN L13W105 mmhwmﬁo.o
‘O01/(UM)SSLIMT(WINNSATA (W) RSASW
INIHSHNS & 0ININI] LJ10S S3ISN
NSSN( L85 79ES SES ¥BSEES 2BS 1BS) OL 09
T8S 0L O9( P 03 ANIN"¥0'2°03° ANIN) 41
(M) SAVAX{ W UNSATQ IS XIRIA = HSXUAA

eas
L85
9%8S
“§9/( "0€E-(M¥)55.3489250° 1) S (WWNSATA- (WSS 983
»8s
€8s
235

. ANNILNGY 005
(U MILT)QUATHH+ (W) WNSATO=( W)WNSAT] 68

AVG 303 WNS

05 04 09
‘OsAdMIIC

‘SeAMI SST

AINO 193410 UV1d 19134 803 032 0L Q31931434 AW ISNA310 43S

o5 04 09
(M) 47438EXXN = AdM43Y
XXX-"ToAMAIC

(LTI-"1)XS = xXX #1F

S2T 0L 09(9°'03°ANIN} 1
(L1ILINIS=LTLS
(111416004110

L11L-(WILTILA

(§)7030-1Y1=1111 001

1530-1971 RO¥4 L1114 LNV
q315Nrgy L1114 ATHLINOM
66 0L 09
HAOR(WILI)QUNE = (W WILT ) QUATHN
(EMEEN+2NTSA+IAIIA) LWOS/ (EASES-SNX2S+TATYLES) *HLD
(Z¥3341LJ3d+ES) -=EN
2YSE11L9%4-25-2N
11153d-UL85+-1A
ESEZYUIEL1LI-2SEZYSSLTLI+¥18531116d
ZH1503v18)-ES
ZYN1555¥18)+25
C((HIL])ZWI1S)S0D=2ZVAaSD

((MIL1)IZUH]SINIS=ZUNSS 9%

9L°15 1S(AMIYL) 31

WAL

0 > CIOMAHST
- £1930082ZYS+( ( 1¥19/19305) -(VAESTLYIL) Y XZVI) SLLLSHYLESTL UL I=ANTVL
- BOLITTI00 ONINOVHL HINHIZV DNIAVLION
fo= ,.. 68 OL 09

- (MIL1)QUAIN+(MIAIIQWIATGH+(MILT )QVARITA= (M NILT ) QUATIM

Oonies
L/L i )

S

€S

0O

3
3

(213

QOO



re

R AL
"ON ALID 304 35 SITIN ANZULSIIGY HINCO GNOID ATHANON, ‘X§T°/)LWNDI 149
207( 1837 L0N) 31 TN
119 04 09(:°83°31)41 063
(/- 1408/MUE - (1030-101s1711) SB0ST TS
03 QAUSNQY LTIL ATHINGY 804 MOTLVIOSNI WW103 kowuum..xuﬂx\wh«meh 915
¢

LrN TET

@
-d
in
it
wb
52

. t 4
(.- 33T5/HNL 5
¥OLOFTI00 NCILISOd GIXI4 W03 NOILYIOSNI Mr10S 403474, KEQr/7)2u204 €15
(BEZ LN 201U
(SISINONILIHA S8S
ety e ety e tees 225 01 09
LTSS RE T S XET S XE P S4XE T G4 XE T SI'XE'T°S3'XES
T' S XE T S 'XE P SA'XE T G4 'XE 1 SATRE, L1111, "¥E/ 104 ¥SS
(@11 (NLILLY(PES LNCUIZLIED PIG
(P64 ~HLMMIZY. XS°F*64 . «IANLILY, XS/ 310D S HES
1299497 (PES LOCNIALILT ¥ES
(.- LI0S/HNLA - (1330-11=471L) SEOLITIR
00 GIUSNIGY LTIL ATHINON ¥OF WOILVIOSNI MMI0S 16L0L, ‘XE1//)LCUED S 1S
(BES ANCY)ILIEN
(PISLNCN)ILINN »OS
eC3 0L OO
IZ9°L114°L0Y7T (2SS°LA0N) ILTEN €25
(-~ LIOS/HNLE ~ S¥0L931100 93
NIZXOUYL HLMGIZY DNILVION ¥04 NOLLVIOSHI WY10S 433810, ‘XBT//7) Y04 €15
(868°LND3LTEN
(ETS LN ILIEN E65
809 04 09
((2°€42T), 30 SINTUN IMUVLITTIIY ATHINOM, ‘XS5/) LUxe0d 2ES
(T Tl (r)LT439)(2ES ANON) FLTZN
999 0. O0F(N°03°381)41 225
(#°64 ~HINWIZY, 'XS'P 64 =414, °%XS P B2 +=30NLIIVT, XE/) LUREDS 255
IZV°ATIL 40T (2E5°:N0M)Y3LIHN 25
(.- L4D5/HNUG - %
S¥0LIITI0) NOILISOd AIXIS ¥OS NOILYIOSNI MN0S TWL0L, “XET//)itudod 216
(BES INONILIEN
(2I5°ANCI2LIEY 208
eC) 0L 09
(P 84 ,»JANLILVY, ‘XS//)ARINCI TES
4¥T (TES LNONILINN 12§
.~ LJOS/HNLE - X
SYOLIITT0D DMIXOWIL WNU3E MO4 NOILVIOSNI LOBMIA, *XED//)iv=0d T1S
(o BXTYLUA LIMSYRIS, *XSS//)IMIN04  BGS
(888°1nN0M 341N
(1157LACHILTER 108
GNIN(90S‘S0S ' vOS ERS°205°165) 04 OO

Sp2qYIN LN4AND dN L3S
UG IILTIIA=(1IATILL 2001
2Y°l=1 2081 0Q
41CG312v=17v
WAELIL=4T14
¥1a2LYI=iv]
IMITINDD 0001

2
b

16



T

T

TLOE IS

‘XE‘Q°Si*XF O SA'XEOSS

“-OQ\n‘\oNﬂo..—“n-'“.oﬂ“ta’..gco8~nann.6sus¢at.thoE

. ) .WQ&uﬂM”aanoﬂ”qoﬂ.-oaunﬂJ-.Jnoﬂ.n.'cngivg-ogwug
‘g9 ..“No* ‘29 oNNqoSQoSdc.w@ﬂ ‘S8t .ﬂ.dn-s\.ago.ucobwao.g
TT9leB Ry 897 29°°197°0L G369 EL T 0L 89 H3 " IS

e c“ ﬁw-ﬂ@ -m«..xttg-8-~auo -.gqosc.dﬂ-'gyag-ng
19748 VE LB E8 88 0T E01 2017 50T 00 L8 88/ €8 "PEN
‘outaam .mw.o%&o%“om"““.n,—“”.g“t;“wtcgu.8\.5\.8“u§
X . .. L L . . . ‘s -s-;g-o.ﬂ-ﬂﬁ ©L97
, #cﬂea.WQovwiuaingt02£0ﬂb*ﬂhﬁnvﬁ\-N“Q..&-.oasoamlnum“
9:L9°2€°06° 48 ‘m.-.“ﬂoﬁ..g..a..ﬁ.u..s« “T101°°E6’ LB’ L8F
A T e

. . . . LR * . . . . toa *92H

g ww-'ﬂﬂ.a”“.ﬁoc-gxo“.unna-.8qaz«ao~.n-08n'gu-TQn.§

.Qw“n'”mmtthmhc'o-owailwmﬂﬁpnmt-baﬁ.:“\owoﬂhogiuglc'u\-nmu
.0”!”“.'".03 onhiogtogiogﬂogﬁogﬁvwﬁcwwltwhogl.mu
Q.ﬂsmm-n oﬂﬂq.'ﬁ og ogioﬂ”n.wwsngc-'\tinanosnnaq-ms
~-Nq’mnmﬂ“oguoﬂbungnopqo'ﬁu-NbuomﬁnoﬂthN&‘.cm@.-z-.amo
L.2'B3-e€ " p9° el "9l STLitE9°7 L9 Il 2L 2L 99 £9° 29
om hm-ﬂﬁcummcoﬂFsogso'F.o'\lq.“P-op..puaﬂﬁtonwsummcnma

v P R 7549d ¥ivg

T TIALI L TBT1)543d) IMTTUNIND3I

, (CT°T)X1d*( T61)549d) IMTWAIN0I
(B9 PT)IALIL (06 P1)XLId (21)5510d NOISMINIQ
(8¥2°91)S510d NOISNIMIA
(K5527SSL0d ‘ J0TINHSNNS M LNOWINS

(908°9)3LINN (9°

4015

(. AINI¥d, =3504510°9=1INN) 35010

UT)iWd04 TéL
€I(10.°1)QY3Y

(AN 30 A) ¢O3AISIA NNA YIHLONY SI, ‘XT)1vWAN0S O8L
(00L°1)3L1¥N

3ISNvdL 1D 669

(0°0Td.» - LI0S/NLE - NOILYIOSNI AT¥Y3A I1EUE0Nd, “X¥)LUWMNOS BE9
HSHJUA( BB LNON)I ILTNN
(2T T=1"(1)NSAA)(SO9LNON)3LTHN

(43009 ANOTY 04 3NG NOILYIOSNI ATIVG I18vE0ud. ‘Xk/)iUWN0S LO9
(L99°LNON) 3L THN
669 01 09(N°03°I1) 4l

(0°0Td,« - 1IDS/NUE - NOILYIOSNI ATHU3IA WNMIXUM. ‘X¥)iUad0d 903
HSXWYA(909°LNON) 3L TN
(0°94°%2°9°94°X2°0°94°X2°0°94°X2°0'94'X2°9°93°%X2"8

0.wu.xm.o.uufms..wufm...mu-xm.o.wuuxm.o.ounm. HSATG. ‘Xb ILUM¥OS SO09

(2T 11 (1 WNSATAI(SO9°LNON)I LIV ¥e9
(,4305/NLE - NOILVIOSNI ATIYG ¥I¢ W30 WNMIXVM. ‘Xb/)LU404 ET9

(ET3*4N0H) 34180

(0°S3°XE Q" S XE‘0" G/XE‘Q G XE' R S XE S Sn
‘9°947XE‘6°95TXE S SITXE VXS I LARIOS £09
(2R Tex° (X7 D0uA1SD ¢ (1ML (E09°LNON ILTHN 209

E1°T-1 209 00

(#£,930  _AON 100 4d35 _ OW AWM 8
igzﬂui..!:..xm\\:guzo

d

b



n.\l
-.F

-

“*9'25'BE €9 BL EE’ 01 POl

nums\l'aacnmmicfhm.og.-gQASQ.z-a”NQ‘paoatcmWAognci
.”m“wu”amnnvw“”«hu”nhu“vbn.mpu.ﬁnn.wn”.up..vu..@m~.n@..~w>
..m.nﬁ.am..mm..ww...a..mh.“.s.“on~“mp.”mpu”mmunmwu“nm“.nmx
$27LS@EY 197690 9L 1L 1L 83 EL 2L 0L ST/ 9T BSA
n.WQM%“MMQ“mm-o"w”.MWQ-"MQo"MQoMFA.NFQQN\QQ.'wtoﬂm-o'mauﬂg
. . : o -o \a |Qc 6 L F-Nh~n8\.'@-ebm~o'm-ﬂg
STEIS9°LE 6LEBY"LB7 LB 68 811°987 6L L. ELI2LISLL
n.M.MN.MM\HWWQ-m§o%“-MMQ-WMQ‘MWQ-°w-omnomgnﬁmco\uW\-am
.. . : . \“ Qo -- “o ‘s \onutadmnngtnwh\-MF\cﬂE
BRI R B
e , ; - L] L L ’ A— : . ; &l..'b : l—t : Nlttmx
LISIOL Iy BRICLS I TLIT KA GL ELICEL T8I °27°SST 15 8N0
JISIELTBE 257197 2L THLOCELCTL T TL 9977197795 "#5° 2SN
Q-M\nuMMQ”MMQOWWQ.WM“oMM“‘MWQvﬁnc’mﬁtngnnmw~u'mnomm-§
. . X . \. ot .- Q- .lno LY §-.N-Qu u.owauhm\ommﬂ
~.n§ﬂm-mm-omw~-nﬁsoah -«m -omnodwunssoﬂhnowm-NWh-me.“wu
..m.m'.«v..ow..ww..rp“.up..ph..pp..mn..mw..mw..mw..mw..cwm
..n.mw.ﬁv..um..mm..wn..mp..mn..wp..m»..on..mw..mw..wm..me
AR AL BRI e T
A.a.ﬂ). L G - “ - b . . A.'m~.mas-mm .gnughcau
. 4'82°9»7°85°°29° 6L CIB NG S L L L9297 557 15
JLSIEY 9L 68" b6 ‘¥GI 10T " pOI 9B 85 "ES’°CL"69°°193
QHMQM"”M"\“mw.-x”ommcQM‘WQ."N\.MM;-ﬁmwnmﬁn.ﬁ&l-o$~.$\-mwa
. : . » e LY s 1-»-ﬂm\-Mﬁh-amioN‘wquﬁ.wu-uwu
AH”“’WHN'!HQmH.ﬁmuomwhnnﬁauFFAvﬁMQo'buoN&nncﬂhqwwmq-mml-'m”
B TR T I R T e
. : . : q. .o . . . . o LX) .D 4 n.ﬂ@}
JTRIETTEECLI NI ML *89°°69° QL ' @L 2L WL L9 29 29X
SRt IR R R
. . LE) . £ LY N-&- o \-‘ L] m-c (3
“.m“mwonm”omwnQMN‘“-MFQQNL“.npsoﬂﬁnombcamhs..—ﬁso'wQ.Qw-oama
.“m.mw.@m..opu.qn..wwn.ww..on..on..mo..mp,.vw..OF..ww..wm»
..m.hm.rm..mp..pn..mn *JL°°69° 69 TL"BL"6L EL’ 69 695
R o R R T
» . - fe L) N¢ . e F .g - L] Nlhc L &l

o 4 . L] L L e £ . *e [ Y L] fa X LS
O RN TN TR Rl TR R e et PR AT
R B R I TR TR ol 2 T TR TRa

. LY LY LY - L3 . L Y LY €t N\I- L) LY
u.m“mpnmm“.ww“.wpn.oh..vw..“w..ﬁw..wn.._m..mn..mw..vw..mmq
"Gl BE 197 19 2L EL R AL TL LG 597729 09 “65)
-omng-“ms-mmanglomh-mﬂhs.—ﬁqa«FA-NN-.PWu-'WQQSNOthoNumH‘
u.m“mo.uv“.mm“.wmu.hm..nw..vw..mw..'m..mw..mm..mm..mm..wm~
“L'B2'BE 18 #8837 L6 25 1625 ¥8 °58° 23" 18 "L
“F-N«.“ﬂ..aﬂAu"sa&n“!ogdqn&l@QoS-ammﬁ.manoPm‘-nw.-MPaoog
..p“mu.an“.nu“.«ou,ua..wmu.mo..vo..wu..mm..mw..“m..wb..mwu
n.&;.w.aﬂuumasoﬂosogcowu oﬁasuanog..’w-ﬂwtamws.dWQoNNU
:L'28°8E’¥6‘°567°¢87°9C "06 L8 @8 "€3 7 v8 28  E8 7 €Ed
L.9%2r rn..'n..oa..wa..va..mu "8 EQ BB P8 LL 6L 0D
..o.oo.vn..am..vn..-u..am.."o..ma..om“.mw..mw..os..mh..nw.
2137297467781 621 S8 v6 €8 1v8 067 LBTIER T 5L 109 Loy
9‘EL2E QY S8 ‘B’ 98°"£8""58° mw..aw..uw..os..ow..np>
9071°°201°°S8°°28°°LL *S9’ 85X

lnw.mﬂlslnghoxivﬂailﬂ.“t'“QﬂQ.*ﬁQ-gQ onuh.'”lopllmmlnﬂg

LY

.o‘.ﬁ'm!oaiosl OQQQ

“19:21°pE’ 28’ v8’ 28 287 €8°728 8L 8L 28 18 9L LN
“9°ELLEYIELY 6L° ¥B’ 28 86 16 €5 95 €8’ 9L’ €L 89N

Tee’: 19°857:68°1901° €01 867 167°58° 481
“TreteL thLct6B° 68 90T’ 2017 28° 93 "BL "63°"59° €95

9

{s



or [(;‘,.'\v -

-------------
ooooooooooooo

QQQQQQQQQQ
ooooooooooooo

-l
33m3“m$9 ?
- M EEEEXR]
.............

.......
.............

ooooooooooooo
.............

ooooooooooooo

~~~~~~~~~~~
ooooooooooooo

ccccccccc
ooooooooooooo

sssssssssssss
ooooooooooooo

AAAAA
ooooooooooooo

............

--------------

........

..............

(83 ].Q

/

ooooooooooooooooooooooooooooooooooooooooooo

sssssssssssssssssssssssssssss

ooooooooooooooooooooooooooooooooooooooooooo

nnnnnnnnnnnnnnnnnn
ooooooooooooooooooooooooooooooooooooooooooo

..........................................
-------------------------------------------

....................................
ooooooooooooooooooooooooooooooooooooooooooo

tttttttttttttttttttttt
ooooooooooooooooooooooooooooooooooooooooooo

-----------------------------------------
-------------------------------------------

FERERCUNERETR RIS RRRB

~~~~~~~~~~~~~~~~~~~~~~~~~~
ooooooooooooooooooooooooooooooooooooooooooo

:szzsszmu FE8”8838a88832K§22 SSSRB'QRSoGRG

ccccccccccccccccccccccccccccccccccccccc
...........................................

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-------------------------------------------

---------------------------------
ooooooooooooooooooooooooooooooooooooooooooo

....................................
ooooooooooooooooooooooooooooooooooooooooooo

-------------------------------------
ooooooooooooooooooooooooooooooooooooooooooo

......................................

ooooooooooooooooooooooooooooooooooooooooooo

ﬁiw%%ﬁﬁ?}ﬁg Sﬁ'ﬁﬁﬁﬁﬂﬁ.¢.E%u&%ﬁi%%ﬁﬁ:MSEESE'S'E%

19



Q"Q“n-"l.mﬂicthotutom“.. nshm.-znowtozhommﬂosﬁima
12006°wE 9979, 9L €L B3¢ 2L tEL 1L 2L’ 99 29° €9
$1@/SEEEY 63 LL! 9L TELITEL 3L WL EL WL 297 €9 €33
(121@B°2E7799°°SL kLI 0L/ BT €L eL L €LY S 89" 65T
$TSIELTTPI 857297 140 8L’ 837 29 L9 S9! 19° 25" L5 ‘85D
$*5:LTt Ty 85 €97 B9 €902 6L €3°* 89’ 99 1D’ $I" *65]
..n.nw.m—.”m......m&..Nh-.n._.z.wh..wh..nw..mu.:mk.;.mh..mh-.th
ISIEE-1p:'1S!°557°637°63 B3 697 L'€Y’ €57 S5 35’ *1SA
$15905°0v 9¥ 55297 89 23 29° 33/ €9 ‘85 15°*S¥ *ShX
S'83°6E #9789 TL° TL 0L 6I'"63°°S9 °EI 99’85’ BN

. . . . /ALJd ¥.L]
/15.22:0p 1 BS 297 0L/ 1L 69027 89 59/ 297 657 L5 15N
1°57B0'2W 0P €V S9' 0L 799! EL 0L 597 137:25° Sh* WpN
..m.mm.av.“hm..mw..ch..owu.o@..g..hw..vm..mm..um..hm..bm»
19 28 ybi 6y 95°,97°281 23/"98/ 12637 E9 95 #5° 'S5
"9Ze'EbItGPI 25237 18/ B3 @8’ SL €L 697 19°° 55" 6yy
197427 wb 1L 9L "SB! 96 56867 L8 €87 LL 0L’ 597 590
"985y 8K’ °S5'"59°9.L 8L 287 897 °29" €9 VS "6k ¥id

. 9789°Sy "S5 €97 1B y8  E6°"96° 2B "LL "L €D’ pS 050
qulm' M'Q08..3.o'hiOwuagio'wi.mhto'bloaio“wtumhlomwz
19rLE°EK’'@5 @97 BL "6 '96 B0 L8’ @8 "EL’ ¥ 'BS  BYM
..m.wm.mVs.aw..mb..hw..ho..wm..mm..hw..am..m..mm..mw..mmq
..m-ﬂw.vv~.0m-.mm..Fb“.g“.uoq.mm:amq.wh:wﬁ:mh..mu..wmu
197519y @50 L5597 5.7 QL 8L 29/ G £ ES €Y Or
(*£1@2°9E/°637°52¢ BL! LLt 1B 1087921263793 p9’ 93]
CTElOY'SE'TELY'BL 187 T8’ #B  E8Y 8! bl €L 0L’ "8I OLH
02 Tp tEN! 1507997837 "83/ 69 .97 29 L5 6y  v¥  "EVD

05709 T/ 05/ L5 1L EL! EL!EL! 1L 897°29 65 25" Q5]

L 5706 6E 25 @9 2L WL EL 1L 1L1"997°29¢ 557 ES 1S3
°5'00°@b’"B¥ L5 0L RL " EL! 69/°2L " ¥3! 65! ES’ 6V’ BVa

TGOV TPl WP ESTL90 LI T 2L 6L 7297709 1S 3  ¥kD
°5720°9E 250 @9/ 1L 2L 2L 00L 000/ 15977197 55 25 154
°5726°0p "Bh 79569 EL LI TTL 0L 590 097 ES BN LhY
$"SIR1ERPb By !'E9’ 63 69 0L 8329769’ 1S ¥’ L¥A
1TSi2TEN TPy @S 997 6971691 1L 631 3037 25 5h 5K
JiSiLLey t197°59° 8L CEL/TL " @L"B9°°99°°¥9° 15’ 65 09N
+58L'0p PG/ 85"897*697 L9 297 59! ¥ 69! L5/ ¥5 55N
112€6°pb 25 €5 99’ "697°69: 6L’ B9 V923’ 85 "ES  ESN
..m.om.vv..om“.om *65°°937°@L 1L 8L *S3 197 ED° 15 '¥S)
"SYEB° 2K EW’ 6¥ £ BIC 69 1L 697 €D’ 65 IS  vh TENS
°5022: 20’ Ep: 6Y ! 297°997°69/°99 97 65/ 95 8k’ Sy’ Svd
e §7SLT2b ¥’ 95099 *69°°89°°69°°99° 29 #9° 95’ "S5’ S50
“L°S8°9E .ma..\.b *EOT*8OT ' ¥OL "yl  EOL " MO1 ' 26° 16 °S8’ "EBd
e er €8 0671817801 SA1° 3017 L6° €6 2B 18 "LL‘"9L0
€ .Mo..w.«-.hou..:-..h.a..mon..mou..su..wo-.na..gfawz
.Qm oaw o&&cwﬁcoﬂddQoh.ﬂﬁngﬁaogﬁc.Qoﬁug\-zhcmwuaﬂz
< oy 26 ‘68 *SOT° ETT " TII "OI1  vOT " 081‘°S8° 06’ 58" *'SB
u «. 3 08503“09“IOF.MQ-N.diod.ﬂlc%“lozﬂ\ogQONOQQSQOg
ﬂmooﬂ oo“ . .ogﬂ ogﬂs.scua .8.-8..3.-0“&-*”..&
¢ ‘€87 067 1017°20T  r01° p0] ' 96 06 P8 887 2L W]
“'n“-guo’““t;“.gloghoa"”.gﬁoaicgto'OQ-gucg
cﬂ ‘“o Qﬂ# ca .$QDHQQ-0 'vaﬁoacoalogavﬂncoFs
EE_‘€C -68 $B87 BE°°56°°26 “8«..3..8..8:8..8&
“mm “8 “MGQ.%N-S ascux ngiostogﬁogno'wiog
03 -3 .‘ﬂ -w.d -g os -ﬂ.ﬁxoaaggﬁoww.oghcg
“8 og .;Qoha omﬂccﬁanoxtuﬂa\.g.uQQ-'wlogncgo
.ﬂo .3-.8ﬂ .W@« .g-.g vﬁ.ﬂhagqngqogcomw.ogﬂ
.m .F~.' 08 .wm.-mp cmﬁyogiozt-ainsno;Q-GWQoa.-.s

20



Qo'. . '
93,18 16050" 213
Q-'Qatmvl0~0..

“c'nm'-:uoaq-uask..2-gtnac-gttgnnknogﬁupsog
.' £l;.lk”.gl.gi.?\.SQ.”‘..SQOﬁ.lgl'«hﬁogﬁte
*167°987201°"501° 1017 103 88° 28" 18" 55" €8’ VAU

. . . : : .:..-aﬁna‘tal-g‘c;.ig‘na.bi
‘1010168 “«Q “&-mgﬂhw-m”ﬂ-.““.:o.g“.g“.an.s
opale [ . e .=~oa cm uﬂ“ -ga

B SR R L BRI - e S )
ICNQ3l8..m§ihm..8..3..'”‘.ailsQﬁaﬁ'dw.lhm..'m..
“0~”a'a“§"m“08.-gIbalOG.OSQOhw\i'uﬁigtonm.Ca'lln'u
..nlg.g..'m .z-Q'h..kQ'gitgitp..zitm.QNWQOamitom
-.ﬂnﬂ«.ﬂ'..zn.su.VF“.t“.gu.Rn.'ﬁ..g..g..mWQ.mW-.vg
ELBTEY 09 09 L SLT L AL EL 89°°59°"¥9“ E9’"
..n”“'."lla..8Ilg§|'hlle.wb§.p-.8..8§0mw.'“w.l
”'M MMO“”.M“.W..N%\.“.'WQlWUIMHOWQQMHO'WQO'@..
. [ - . - e L) LS LY 3 . Ly omwhtsht
“.w”gﬂgnlvmitdw..wuﬁozﬂ.k\'d“ﬁ’g\ogio'wtimm.03..°'x
..0-8.$~.mv”.Wm“.mhn.vw”'nanog-.'m-.«m.-n&.~.aw..th..a':
-.O-ﬂﬂ.ﬂv-.ﬂ'..am..am ‘59 $9°°09°°G9°°S9°*'ST ¢9‘ "R’ IGN

P PA S

“+9785°Ly7°S57°59° I8’ €6’ E6° 98’ 88’ 8L’ 1. "9 8" 17N
-“@-w'“hv.HM'-HQMQHMQHHVF.“NL.HH.—Q“ngnmwu.—w“.mm“.bvu.wh
'l@lgbs.lg\.”m‘.zﬁ"h‘.ﬂb.bkl.wm..w..am.'mﬁtwvh-gm
“:2:Lb by By 657 €37 89 49 €9° 93" €9 65 55 " 15* " 1ox
“<@IPETLECTS97RLYWLYCEL TL06L T 1L 1697 897 ¥ 3" 12 290
“+2r@S LEC'E90 @L 1L TSI 0L 182 1L 63" B9’ "€’ ‘65" €3d
.N 8.8 Iww ww "h .*F C”F\IM“A.gﬁ.pitﬁltsﬁla§'§

8

b33y

21

.a.&%uk.‘?u.@ﬁ:gu.g-.;u-.w0--gﬁ..g..ﬂﬁ..vn~.8-.'h-.§
n.huO\n.Pm“.gu.WO« *201 90T 88 "B6° 281 ' 96’ 08°°S3° ‘08 pEN
‘LTOLLE "B 18T ‘207 "EB1 ‘S8 SB '@l "98° 26 88 ¥8’ (81

"ya
EIS

MNLOPAC

IPRITY
‘\v’,\1

'
(9

188

r
i

1 l‘&‘

Al

. -'QB. ﬁﬂ

\.ﬂ-Soﬂﬂcoguc.ﬁq‘m-oN”\-'Wc.mw-.'mxcg-.TF-.N&u.-‘h-.mﬁu
..m-wcﬂn...&-qo'h~.ﬂ&.ﬂog\-8a-ﬂms.8-&-.“@-3-'@-.$n’
\.M.NF.MN..OF\.WNQ..& ogn.ﬂms.«%..0&~.N&--.8-FW-'Q..ﬁ@n
1E1ES631189  Ea1 1oL ALI 128 E8! 6L IEL] 491189 53 oM
\.ﬂ.hﬂ-nﬂa.kn.g\-g-agioﬂw-.ﬂmncmm-og\.gtogs-ﬂﬁnopo
€°58°62°°29°°@L° 9L Pl €L ALY LL AL LI EF°"TI°"BSS
.omwﬂao«ﬂ‘.g-.gn.wﬁ.'«0-.;-.ﬂ@;.gqua~.mﬂcng..~m-'mu
q-ﬂnﬂmqﬁn..s-ﬂﬁt.3-WF-.OF-;”N-.WN.vNFu.NWN-W@“.NWN.SQ
Q.ntmo-ﬁntngﬁ.as¢mansma~nmm-»VQn-w0.oﬂmnumanug -at-mu
PP P DO T DL DO D Y D -
*E7BUT62¢ 09 TEG WL T ILINLI 1LY 2L 69779 19! 65 95
QQMHQSUsl"w-'pQQNQQQRQ'.“chi.nm‘-RN-NN“-monmWNog
_<.M\ﬂ”vﬂsn.ﬁ..%ﬁnoac.w“-.mm.-'ﬂgnﬂm-.ﬂhs-g..w@“um@nug
.8-.? .@Q~o@°~o&-°u.8ﬁo~.ﬁ -u.— -as.uauohﬂnaﬁg
TCECLEB2° 3L ILYRL .Qh\.«w..Qu..g..«bf.«...n..J.wo..mQ._
..n.mw.mn..z...wb..zu..g..mw..mn..—u..nh..ww..am«.mm..mw...
Elteeel 090 2L 8L 08705 98 (4B 1L 0149 1990 8, aos
B4 R R TR
[1E7E2ISE 481 86" 180 1601161183 108" 98" 98! 28 182 114
fenge » (LX) o L) e e LR L) LX) QOSQQ e e
2021°SE @G 23/ BL RLITSLI LI HL 1L "9 957 257 " 95N
Q.N-*omﬁtoan.ﬂhtugnogcogtoksokc-ﬂh -: o'@yu.@ -o&
coNQN.cmMQ-QMQ-a-‘F.~N~u-o-|uoﬁhnomhu..FQ-’@“oaouum-omm.n
ST 00 DT D T T D D D WD~
Qc'n‘o:Qog-"-608\.8..8“-8Q0d“”.&“0-t“-ﬂ\“-8“.’”“
lc'tao;-op.aﬂutoa.owacag oﬂ.\o'. og .'\s -“&- 's ch






(U

(1593 - 1S3N + HINOS INC © D30 ITOWW HLMWIZY LNdN. . ‘AT )LuWN04 S

L7T4(ETIAV I
(330 TYANOZ1UOH WO¥S FIONY LIS LNANI. ‘X3)LioAN03
(F°DH)AULn

(0°63) L9049

1¥)(E°T)Co3

930 INUILVY LNdM]. ‘XT) 104

. (2°HiLIun

AXIS U045 Yiva QU

. ANON (P8P °‘T)AYIN
CoAN,=3dAL?, 1ST  ANI NG, = N * 9 1 I[NNI N3H0
(L UIINTHd NI 204 9 LNAM] .8

/.80 TUNIMNIL ¥04 I LNdNI ./.301n3d LNdINO NI “XT)LB01 868
(888°1)3LINN
8L5682° 25340
7Nz R WAWG
7°Fhhi
..ovv..vnv..wNv..owv..m:..m—v..o«v..wv..an..om'..n!.\om Yioo
7t HpE  BIEYBB2 °BS2° 8Z2 BET 28T’ GLI' SO1  SL " ip  L1/Avd b' 3]
\,«n..em..-n..on..«m..-n..oﬂ..«mfom..dnfwm..«nsmg ¢iuq
\..qo.!o.ao.s.@a.‘no'q.o-.-..c...oa \u*um c*&
\\5 \\sg \Q\g \n\cﬁ \gsﬂ
"I PR ~) PRY 7] § GIRDEY ° ) ST VIR T AR Y YT ..\!:vcmmg“
750 €2-
.m.m.T.@.oT..o.m.m«.mnom.mv.mm..om.w.:..o.u.ouu..om-\oun vivg
/LS50’ ‘E90° ‘ELE 260" ‘221 9ET PEL" ‘121" L69° 110" ‘99" *258° /) Wivwd
\m‘ﬂoQavﬂ-nWﬁoﬁtu“a\ﬁaowkl.metgm-Qgﬂonﬂ-‘mﬁo~"“e|~'ﬁ-\- ‘ha

Qnﬁioagh!waco“*.c"”lcm'nl0§‘0§\.§Q0§\.§\¢ cl-n
VIV Le1SNOD FUHSY
101 w3
(21°C1) INANIS WCISNIMIQ
(21)HANMN (STXMHLEH MOISNIMIA
(21135°(21)Av0 NOISNIWIA
(21)MSB4107 (2115519 WOISHMIA
(21171447 (20)1930 NOISHMIA
(E1)0a3M°(E1)QUZYON’ (E1)ANRTA’ (ET)QuaS NOTSHINIG
(23°E3) 4001972121017 (21)UNca1)’ (£1)I10N10°( E1) ¥
(E1)QWITAT(2E CLIABATEN] (E1)ZWN]S° (E3)018°(€T) ML (21)SAVAL
‘(2)MNSAT0(21)41438°121)330°(21)0° (21 8(21)y NOISIENIA

“it m e

11 1MNSY

VOO

n,',;



. emw e

E}».‘ ah e e

7 MOTLYTOSNI TWL0L HLIM LYTA4 L¥1d SUCNTY LIIL AR

7 YIAMYL WU3J T /. 1801001100 30 AL 4031335, x:kauﬁuu
S I FEINE -

AWM LNOD

"081+(WH)SSLId

21’14 8C3 00

@] 04 OO

WSS 2112V §

(S0°Y S3UIL TUIPH A ¢

¢ tnmba QT ¥IY ¥ULI0

CPT STUIL TUTLd 4
\.munax:b:: €L° HLIM FIdg 4
ITgld T 99° HLIIN R¥IL 4
\‘muuuau.:_‘! IMIHSHNS LN3O¥3d

=M ey

’
2
.
I3
’
¢

Codu WONS OU1J HITJTAOM AINDD ANCTIS NCILWICT LNMHI- “XT)iuWr0d

(28°1)131L180

T=WCSX

(0°r321) 1901

QI T CIISELISI(TS67T IV

N FICHA NI SNIHSKAS LN3IMZd 30 SANUN ATHINCH 2T LNKIL, X1 100l

(E6°1)3L7A

81 01 OT{H°02 'Vl 4]

vI(6°1)qu3y

(8" 1)3L1amn

(2T T=1°C(1)58L4(26°1)3L 100

(0°b2Z1°X1)iukd04

(/380 INIHSNNS (N3043d 40 SIMWN CIAV0T32d, ‘X1) Lvid0 4
(16°TH3LIan

el 01 0D

(HSSNSS13d“ J0TINHSNIS 1790

(el LUWZD4

201 ¥8F “1)qV3N

U HIENN NOTAEI0T) ALED LNAIL, “X7)LYW¥0S

(22h 1)3LT8N

@6 0l OTIN'D3°1I:4I

M6 1IN

(. (N 30 A) CNMONX ¥3EHMN HOTIY30T ALID SI.°XI)ivk¥0J
(8¢ 1134100

888 04 0D(H'03' 01141

2Ii671)Cu3Y

(AN 20 A) ¢SNOTLWINDIED ¥3IN0D AN 3M1S30 NOA 0Q. “XT)LIWeX0d
(18°17341¥0

@ e-(1)L1454

(2T /T=1°( 1)L1143Y m:;;duu
C,3IWMWLITI438 J0 SINTUN ATHLNON 21 LNdNI
(]

2 La

LA K X X 2 J

v .z
7/ ATIC KILLVIOTHL »c.h.»n = EITINIL MLNUIZY n 2
/,NOTIVIOSNI TWICL NLIR 31¥1d 1¥13 W-14I€04 a4 %

28
L4

126

QOOLLOVOOQ



e o e Chaton S T 8 %0 A mromi Aee e

(ML1)AV0T43° T =TT
*e(UILTIIRY
TeMILI=WIAL
1'8°9-=3U1 895 0C

Hd9 0L Wy 9 802 d0OOT AIVG

IHIINOD 086
C°001/(M)SSL0d) 7 DHAICH=AYCHTD
HA ¢ ZHA 10 H = ZHAMH
....u\::mmhz:.c.—hmoatuovﬂ.c‘mkc-ulxu\.t-c..:n { 1]
918°006°006(10°-VL8S) 11
§°3-+yLl8S5(9°1 "LD° (WiE5)S8Y: 4l
0°T=ul05(0°1 °19° VilS) il
FI3CSELYIS+ 1M HIT10IAILYII=YLES
{ TOMEH ) 500 = TINIHO
1A/ BRI LYOTIE ST = TONRM
9°9-=uH1 686 0Q
9’ 8=ZHANGH

W0 NOLILVIAWN TUINOZINOM ATIVA WI0L

((M)1330)502-10300
C(MITIICINIS=T133AS
¥iG/(W)330=(W) 1IN
(1) L7 A38BXXK » Ackd 4324
®-ildl

21°T«M 0001 04

XXX~ TeAcH 10
(L713-°1)25° » XXX
(IZYINIS=2ZYS5
11Z2Y315070-29)
414/12Zv12v
(41I1IMNIS=411S
(1711)503=11L0
- TL PSS ) SEF Y 98
L¥13/74915-L91L
(LU1INI5= 1S
{4¥13500+4¢1)
41074V 191
SUZCLITI LPUNT 804 SINULSNOD D14l dN L3S
‘Q=HANTD
* @=WSHANA
* 9=WSXMUA
*O=(1)WNSATT 22

(2I)LU204 2T

=2 (A TNO NOTLVIOSNIS
P L3810-ININDIIV SIYY A/3-NOLVELNGINOD SNIXOWIL 1114 L /8
. e < AINO WOTLVIOSNT LI3NIQ - 3u¥1d A¥14 43LSNNGY LUTL ATHINOM 9 .3
i 7/A N0 NOTLVIOSNI 103WIQ - IUV1d Lv14 NOTLISOd Q3XI4 S .3

- o

QLY

Voo



Tt ———

————

(MILI) AN NILIIQWIATG4 (MILT)CYEATA= (M HIL1IQUATIH

€S

AdMAIUI(WMELI) QHZUCHs{ WILT)IAMIY ST

Y18S/AMIVLE BN I= (MILTIEI0HTD
Y1ES/ A ILEEH=(WIL])00EH1D
€S 04 0O
*@=(M111)J10€1D
*O=(MILI)NIQNTD
‘ee(WILIIQNIY
‘@=(W1L1)CVYU4IC
*0=(WIl1)QuaaId
2515/ 1S(ATVL) 41
AHYT1O-(W1L1)GBZ0H=EHNTD
(MIL1)GUZH0H=CHNTD! (MILT)IANZE0H'® 1D qHIND) d1
(WILI)QAZHOHIITY * ~MOHIOISPEE * =INHTD
ViESE( W) ISEII3=YOHII3
QENSHSAHEI = GHNTD
(AR1ITLIZLNNIE8OTE-1
LRFIISLNIOITES SLNT1I8L28 " v~6E° T)R(HILI) QAZHOH=0HIT
X3/ ABQH1 - L ITD
QH-(MT L1 ) ABZH0M=EH
(LAXTLAXTLAXIGIT €T
—LXATLXXETES  SeLAXTL2G ¥--€S° 1) T(MILI ) QUZHOH=QH
(YLES+(M)IDT(UILIICUET=(WILIIAUZHOH
X T4/ ZHATAM= L XX
( 1030SALYTIS N3UH T
HSMHGEIDITOSLYID I KIIIT(M)I ISR I2CSIVI €/ hE = XM
(MSZHORUSEH-YSEA DI /T
(HSUHI-TNMHIIB( “$2/5225T0 T ED e CCNS
(YEIIMIS=UITH,
(USXHD)I SO USIH
19330/1330584Y 14 - =¥52NY
( .mwﬂl:;conmw«mwm.wwmoonmno.‘.w..—gWa
2103CITZUS+( (1Y19713315)-(YAESRIVIL) YEZUI)IBLTLSHILESEL LI ~AdNIVL
UViId ¥4

66y 04 JD
(MILTICUBE=(W WILI)ARATNH

.. E3X0uaL W3t

QNINCLL 001°S217091°SL 05°S2) 01 0D
($LES/(U}€)dX3/(W)¥s (WILI) TV
(1E3LINISY=(KILT)IZETTS
0°1-+453L(8°T *19° (1SAIETH) L
8- T-1531(0°1 107 1531141

VLED/ 1MEHSX 193001524
((MIL1)V18)S0D=Y1ED
(94ESINISY=(WILI)VLE

62715 15(10° -¥1€5) 41

dn SI KNS 41 93D

0" T-eULES(°T *19° (ULE5)SW)I
9°1-¥185(9°1 *19° WigS)dl
103052LYIS+INERIITAIRLNI-VLES
(I INTS=ToNEHS

C1OMEH)SOI= 1ONEHI

ULA 1IN = T0MA

S
2s

3]

s¢

e

J
3

9
3

]

26



o T 2 Bt e e A £ K R+

. %N i )

1S

ONIGINAL PAE

0L/ *0E-(MISSLIIBUINNEATC S (UIERATT €3
"59/2 @S- (MISTLOd: BUNIMNCATCH (HILENSTY 288
1100 MIXNAL W04 SNOLLVAT SHOTMN ¥4 S5k 4N0S QAT 9
"901/(HIESLIME(WILNSAIZ-(NINSAIID 185
2/IKSINS ¥ QININIG LTICS S35 2
WSS L85 7875 ‘985 VS ‘€LS 295 185) OL 0D

05 01 0D(r 03 ANIX¥0°2°03 ANIN) 41

(MISAUCE(M MNSYID=( MINOKNTD

() SAVIIC M) MNSAT ¢ HANTO = A1)

(N)SAVGE( ) WNSATD = ( 0 XCHIMN

() SAVOE (W) NNSATTHSKUBA *HSXMAA
. ANIINGD 005

(7MILT1) 100019+ W)MNSHID= ( WIWNSHTD
(4 NIL1)QBA TS (WIMNSATO= (W)WNSATD 66F

Avd ¥04 NNS

5 01
ouam s
ATNO LO3MIC 3iVid 4V13 804 OM3Z 04 QLTI OGNV ISNJSI0 LIS 9
2

o5 04 09
(N 4 1339000¢ s A 43
X0t-* FeAdIIq
(L743-"1)35" XXX 913
ST 04 09(9°03°CENIN) 41
C(LILLINIS=LUS
(11143800-1U2
11d=117114
(8)I030-4¥1-40111 901
T03¢-4Y¥" WOMJ 1711 VN Jd
QALSALAY 1314 ATHINOY ]
86y 01 OO
CLIMLON(WILY)QUXE=( M WILT)GHATH
(UL8S/(W)d)dXI/7(W)¥=(WIL] )AL
CIDNBHESIONENS 3193005173000 1) LMDSULIHLD &L
Y3A0uud L1IL SN b}
88» 01 OD
HLT(WILI)QUAS~( W HIL T )0NATNN
(EMITA+INI2N+IASIN) LACS/(ENTES-2NE25+ INSULES ) sHLD
(2V33114234+E£5)-ER
2V5341L0%d4-25-20
114534-018S-IN
ES22¥031140-25IZY¥S21100+0L 8531115 d
ZUNISOBULBD-ES
2VN1S53¥i8D=25
((NILIIZUN1S)500=Z6915)
::::««uam.znm.uam.—mm 9L
9L715° 1S AdIVL Y 41
CTONMHS |

0O

E103Q0KZUS +((LYT10/73335) (MAESELYIL) IRZUIISLATASHLESIL U I=AdNIVL  SL

WOLIITI00 INIAWAUL HLMMIZY INILVLON

88y 0L OO
(MILDANAIMHCRILT) STCHIO+(NILDATQUO (W NILIIA0L91)

VO



ey

2vs
(,~ §RSMU
#1077107 NOLLIS0d UIX14 W04 MOTLYIOSNI V105 133G, KE2/ /) idedd 515

( ANow)
(SIS LNON)ILINN S8S
Aﬂom hxm‘"om thﬂcm L4 lﬂu L] \“-m ig‘thQ%WUM“an
;.mu.uxn q.mu*xn ..mumxmmﬂ.mwuxmf.mumﬁi.:?.xm\:s&o.,. ¥S5
(21712 (LITAL) (PSS LAON) ILIEN o¥S
(9764 ("HLIMIZY. XS’y 64 . =3ANLIIVY, IXG/)AUEE04 ¥ES
IZ¥° LY (vES°LAN0H) 2LI4A #2S
(.- 1J0S/HLE - (1030-1v1=4111) SHOLOTz
700 QIASNFAY LTIL ATHLINOM %03 NOJLYIOSNI MVI0S 1Wi0L. ‘XE1//)LoAN04 ¢1S
(866°1NO0N>3118M
(F1S°LN0NIILINN »0S
9 0L 09
IZYLIL°200T (255 LNOK) ILIdN €25
(,= 130S/HNLE - S¥OLOTIN0D O¢
NIXDWEL HIMMIZU ONILBLOM MO3 NMOTLUI0SNI WWI0S 19341d. ‘XBl//)iw¥04 E1S
(8E871N0¢)3LTAN
FEISOLNONYILINN €0S
, 893 01 09
((2°E421), 339 SINTHUN JONVLITIIIA ATHINON, 'XS/) 1ouM04 265
BT T=L(PILTARYICPES INCH)I 3L F o
809 0L JS(N'D2°MI)dl 22§
(¥"63 *HIMMIZY, ‘XS5'P°64 =41, XS TP 6, 2JCNULLYY, XS5/ ) LAEO4 255
IZUL130°2v (26540 ILINN 245
(.- LIOS/HLE - X
S¥0LITTT0D NOIAISOd G3XIS ¥D4 NOIAVIOSHI W05 TYIOL. ‘XE2//) V03 2156
(B66°1N0H)IILIN
(2187000 3L1MN 205
@09 0L 09
(F°84 =ANLIIVY. ‘XS//7)L0MN0S IES
1Y (TESANONIILTAEN 1SS
(,- 4305/H48 - X
SH0LI3T1109 OMINOUNL W3E NO4 NOTLUTIOSNI LI3NIQ. ‘XE2//71i¥04 11§
(. 3XXVIUQ QUATIOSIRS, ‘XSE//1UU¥0d BG3
(BE8°LNMHILINA
(TISTLNON)H2LTHN TeS
GNINCLOS‘90S SOS YOS ESS‘2e5°18S) 0L 09

SUIQYIM ANdLNO dN L3S
BLASCDHILTLAL=(1)A1T41 2001
21°1-1 2231 O
¥10312u=12v
8Ld3i114-4110
¥idsiv1=4
AMIANDI 0091
(M) SAVAX( WINSEIA= (i ) HANMH
(W) SAYAE( MINSU 1CHHSUNNA = NSHLIA 085
"eLs( .8:.:-%20&88':“:-&).5-””8@%0‘“ i8S
*QL/( " OE-(MISSLILXPRSE’ vnatugg-”wge 88 a28s
‘59/( .SL—tmmhoag.:n-tugge“wﬁv&o 8: 585
*OL/("OE-(H)ISSLIJEBO8* I X(WIUNSA u=” IS4  ¢BS
965 0L

3
9




b et e M At - Ben g gt a s

: i n et

(OUL"1)YILINN
Wil YWO 689 s

(0°PTd,» ~ LIOS/NUE ~ NOILYVIOSHT ATIWIA TIEVECH]. ‘XF) LUNNOS 509
. NSURIA( 869 ° LN0N) 31 TN
(2T T CIIRINN) (9897 LN0N) 3L TN
¢ 1908MLE-T
HINO2 ANOTD 04 ING NOTLVIOSNI A THLNOM TIGVE0Ud, Xb) LSO  S69
, (S69°4N0N)ALTUA
(BUT=1"C1)WSHdIC) (S0 °LNON) 2L TN
(. 43N0D GNOTIY 0L ING WOLTLYTIOSNI ATIvG FTEWE0Nd. ‘Xb/ ) Ltd0d L0S
(L09°LNONIILINN B89
. . 649 04 09
reorara irumen. (9,93/X2°0:94/X2°6°94°X2°0°94°X2°0° 93’ X2°9° 931
X2°0°94°X2°8°'34°'X2°€°94°%X2°0°94°X2°0°91'X2°9° 93 XTI L ) IWNN0] 969
869 0L OD(N'IWN°II)4I
(0°0%d,» - LIOS/MNLE - NOILYIOSNT ATV3A NMIXU, ‘XD ) LUWN04 909
HSXWNA( SO ‘LO0ON) ILTN 4L
AN = NSNA
LLL OL ooﬁ.ou.a.:m.co.n.ou.e:u.uo.Jou.a.c:.z
(2TTe1’(1)XMMLINN) (969 LNCN) ILTHA
C LI0S/NLE-NOILYIOSNT ATHINOM NIV BWI1D E.!nxtu ‘XP)LUNN0S LB9
(£89°LNON) 34 T8N
no.ou.xm.o.wucﬁ.o.wu.xm.o.mu.xmi.wu.mmse.uu X2‘s
o.mu.xm.o.mu..ﬁ.o.mu.xm.o.mu.xw.o.uu“xm.o.ﬁ.xm....?.z\.xv JLUNN04 S89
(T T=s1CDHNNSATII(S09 ' LNON) LI N +09
(HUNSE1I=( 1 )NSATE 158
CTINOSNTD = ( 1) XMHAWM
el’1s] 158 OQ
re3 0L 0D(L° 03 ANIN"¥0'E 03 ANIN*¥0°F:03°ONIX) II
(.1405/018 - NOTLVICSNI ATIvwG ¥Iv 2U310 Eluxs__\.xv\:.ﬁ&o.* €19
(ET9°LNON)3il14M
(0°SA'XE‘Q°SI ' XE“B S XE‘@°SI'XE 0 SS°XE*Q° 543
‘XE‘O°SA'XE‘@°SI'XE@°SI'XE ' S XED°SI'XE D S XEPYXS ) LU0 £09
, NNILNOI @56
(RETeX (N 1QUATIH)’ (13WIL (CO9 So:omm.ww:% 209
(RTT=X"(N1)L0LE1Y) “(IDIMIL (E09°LNONIILINA
209 0L 8;.3.23.36.3.8.:.3.«“ou.nguu
E1°I=1 @S6 OG
(77,90 NON 400 4435 o A b
b

e A €31 Wr I, XS/ )iva0d 919

™ - cors”Lem N 119

‘oM ALID Y0 ANGMLSAPGY H3N0D GNOTI ATHLNOW, ‘XST‘/110WN04 107
419 104 3w sam 3071( 1937 LNOW) 34 TN

118 0L 0D(N'03°51)41 0e9
($°63°,«3ANLILYY, *XS1/) LUNNOS 0.8
LY1(0L8° 1n0N) AL TR
(8687 L00N) LT3N
{4 90S/NUE -HINOS DNIWY SHOLT
937100 ONINOVYL 30NLILIV WI0S ¥04 NOLAVIOSNI LIWIC.*X@1//)1ed04 B8eS

(.~ LIOS/HILE - (1D30-AV1el]ILl) S¥0LIITIS

QIUSNFQY 1114 ATHANOW 803 WOTLVIOSNI WI0S LI3MIQ. “XET//)iwidod 915
» d ..gmwg-upm!

Z (318 INCKHLINN %08

a9

I




o Aol e ol AN s (RS s et

s o

LY 14 comes L3 e L&Y 4o L LX3 LAY FEX] Cemy & LX)
-ﬂ~m-w(~.ﬂh-.mn.m~;..wo..s-HFQ.SA.&A.WDQ.&(.&-.S&
-m-l vms ﬂh. 2. 0..-0&. CLI°SL O CL 6L 1B 1B 6L PO
M IR o R T T TAAE TRAT YRR TRl TRRH AR AT IO
-.N-Nuuuﬁ so'h..wha..—h-.-hn'ﬂb-.g~.WNH.EQ.NNH.NWM.Q
020SL7Gc, 99708L76LYWEY VLI 1L 927 181 9L 63" *b3* 1291
S L9'CE I LR L EL 8L 2L °1L°"L9°S57 29 €9 65}

$12153°8C 83 97 BL €L ILITTLITBLY T L90 D €045 LSl
iSEB TK: S37 8571297 19 b9’ 53! ¥9’ 29’ 65’ 55’ S5 €51
L0y 820 BE 187007 99 L6 23 16 25 ¥8/ S8’ 23’ 18! BN
t21°ec 687 ¥6° 167201 LA LB 831 ES!"LB" €3’ €L’ "€ED
STLC9'EE LB 167 98" BS’ €3 ¥8/ S5’ 83 S8/ 18" 8L! ALY

L:5L°6E¢ 387 €6 36795 167°¢3° 63 yB: B’ 23 13" 883

3

{1Li28°8E¥6.°S3/ 167837 €3/ L3’ €57 €3’ 9B’ 33! €8 6ET
192y LE  HL 8877837 hB! S5 837 €5 687 KB IL 0L  €LD
$137€3°$E.-98° ¥8! ‘B3’ 63°°16°25/°63" €8 23’ AL 2L’ ELL
119723 LE 2L 6L S8 WB €S WG €3 {87 (€D S1 £9° LSV
om n*omm om” omw -vw ogﬁlmw‘twtogllﬁnoﬁmﬁomhl-m-\\ﬁ-w;

.Ow. m.m Ommitmb..naho'O“l.'Oﬁ- 08“.QNO"Q-&QOSIO"\SIQ.””!QQ&
Qowwmﬂa3~ ogﬁnmﬁq.ﬁQ\-MOﬁQomoﬂtogd-cg-.guo'mo QNNQ-mw-oﬁg

*9r2ytwE’ 2B 987 237 237 €8 720/ °8L 7 BL 20" (1891 LN

e D ELLEEL EL "¥D ‘T3E3 IR @S CI°€87 9L 9L 83N
.@ N\I&uo'm .Qu uwu onu O'Q“.omunomaQQWOﬂu.MOM.-wm\c-annmw-awwh
‘°g mm.—v..oh..vb..nu..nu..ga.,wua..mm‘.Wu..mh..aw..mm..nwm
t19lESTEE’ 1B’ ¥S T8 o0 T e 657 £371€3° 23188 EL L0

i . . NU.NNAo.”..ﬂQ.oﬂ“-“WU-.ﬂUc.asgﬂws.OQsonw~.ﬂw‘-m-!.\-ko
-m ?.Mﬂ.umw.omw\cgiogm nmmﬁ .M@u~.m0ﬂ\n.PGQo3Q-g\oFm\osﬁ
"97°@8° 8y’ €37°237°19° 0L7 S97 697 €L "1’ 0L 83! $9° 133

. ‘*9 L9'EE’ 28°°S8’°68°°83° 2R°"23° €8 ' €3/ 18/ €L 9L "BLO
19%LB PE LB EB  CB PRI EQT 2N ST 81 26/ 8B 03’ BN

“a@.“@.wmiowwsomaa-g\-mouiomﬂﬂ~¢moﬂuo'°-n-g‘~a|\~“nngl-§
ow N'-%ﬂ.cQWcoﬂwﬁcgno;ﬂ‘-susogd~.8ﬂ.-ﬁ@-.gaaanau\nnoﬁs
$°9786 00 ¥9°-99° 2,5 927 1T 1L Nl 2L QL @9 65 1653
**9°L9°2E @3 267 001 E01 1687 98’ L01° 901 101 €6’ LB L3l
‘829 °SE "68 L8 B3 @O 26 28 EOT 161 "L6° 687 #8’ SB]
-WsNdvNﬂ..“@togto\l@t.gQ-ﬂOQoﬂa..;unoMOd.ag-QunoWw.og
+9759°yE’ 16726766 1017°€57 €3’ v01/:301 967 88" ¥8’ 30
low“ﬂ'“ﬂn.cﬁﬂﬁo'astgt.gﬂ\ogiotQQVOﬂlo:nqcggoQQQ;-oE

CEIELWEI1997 ELi 62 R2" 087 6.0 087 5L 897 59! €9 P93
SCEIEETSE’ G WL BLIBLICTB 18I 6L ¥l 69997 p9% 58]
luml."oahnztonhtok\opto'b-g“optop!cmht-mwiosiﬁmmu
$+27B9 0L’ V97 2L 9L T 1 697029 VL 3L 2L 99 €9’ 282
Q-N.quﬁnnnannﬂbn-@NQ.'F..'F.cﬂﬁonp-omh-o.—hq-ﬂm -Qm .§

/8404 Wivd
((TTIALGY (T8 °1)5L0d) IMTTUNINDI
:u.:xhu&.:o.:mhoavwgu._gnaw
(89°P1)ALI (06 P 1IXLId (81)5510d NOISNZIQ

(8¥2°#1)1S10d NOISNITUIA
(WSSX’$S10d 01 )NHSHNS U:.Sonm‘_.“w
1 0000

25003 T

CIHT) L0 S 008

(008°9)LIWA (§°03°1NON) 4T
d01S (W°03°81)41
1,2N38d, « 3504510 ‘911NN 3IS0TD (N 03 1) 41

(IYE))WRI04 T8

I016L°T)QU3Y

(N W0 A) LOTUISIE NOA UIHMLONY ST, “XFILAMO0S €L

an



S

R,

1S
Y

\GE

v

N

-chnauﬂ'. -puovns .3-.'.“
..F.B.nv..oﬁum%. ‘G yO1° 101

“.ﬂuS-sa-3“og“ogqotccac.ﬂﬂncah.oﬂbcoauﬁoxqczbug
Qoﬂ:ausn-sn-ﬂhchueauoﬂwhoﬁwc-gaopcaagam-mnnﬂg
Q.ﬂna ﬂ' oﬁ‘aossop op .g\ogsopivsnb'wnoﬂw..s-.ﬂﬂm
Q“nugc.'“-8~aa\opnot”ogt.gtc'btoai'ahtmaom-oﬁa
SeEILSBYI YD 09 8L 'SLIRL‘TBLICRLITOL!'681°29!°59 230
-.ﬂ.ﬁ"s o.@-oom..acog-pt.psnacoaﬁoas.ltsQQo.&
Q.F.\po'Vu.m'-oumuom@..ﬁhconn-R..pnost.xtchQ"'cowa
oﬂ b'o* ..m o.m om‘-sn-Nhsu'ﬁuog~.Bmosscaicmm\-ni

7%L0d viva

/,°0%2122%
n-ﬂhhm.enob'\.ﬁvnoﬁmh-ﬂcnog-o'bccaonuhﬂq-8-M°q.”ﬂ.~ﬂ“
Q.ﬂc&vﬂoﬁ'qo.’tugcos-annmﬁn.gt.ﬁFc.F@n.f@s-wmcoquugt
“.n“ﬂw.mv..h?n.hwu..h..'h:uh-.a..vh..aw..vw-.wm..mm..mv._
..n.ba.m'“.bv..nm..hm“.:.”.:.?mp..mw..3...@..3...5.4.'&
-.HQN'.NTQ.ﬁchﬁm~e.hscpaodhﬁopc-uh-os\oﬂu~o$\cﬂm\n§

‘ELOSP By £S5 1L -'FccUF.-NFQosn.m.oﬂmQ-ﬂw-.’WH
QoW.WW.ﬂ'Q.”M..“WQ-85-3~.F@q.3-ow-N@soamc.@mﬁuom..N;m..
“om”aQ"”som“van-mwn-u“..hn-3\oss0$|ogl'wm.o3-.§
QUNQchstsQQFMA-'w.oﬂhﬁoﬂ&nt-ﬂh.og-;\csnc.ﬁlc-hw-nmmh
0 LN DAL T PO T TR T IO W -
“-MQMMQ%QQMM§QFSMQ'li-mMQoMWQQWMQ-“”.m-owcngss‘ﬂm\q%

L y-X4 . LS LR e € e LX) LY LX) tahmto LY
IS S TR LT TR R I R
nQNQN\ﬂ-8-3“oa“-81o~huc.ﬁuo.&u.ch.NFQ-mwnoquPm-oﬁQ
..m.mm-m..wm Aww QMMQQHM o"M\oMMQ.ﬁN”Q.N%\."%-mmnnm\-%

LE- L3 . e € e fe e LX) o Q.h S L) LX) €
IZIE8IBEI 198, va  EL T bL I hL EL 2L B VS S
~.MQFO-QNQ-ﬂhuog-om“\-an-'ﬂ-o'ﬂic.@.omﬁ-mhsoﬁwqohwg.Qme
R IR T AR LI - T I W T O
Q.ﬂcﬁm.gu-uﬁcoan.g\'.ﬂn.ﬂwa.gq‘«mn-Whn.'b-.mF‘-Nh.-N&
Q-mﬁ.h-N'Qow'ichmiuﬂktc'h!-p.oh&l.opl'wmtumw-cmmq-ﬂw“oms
..m.nh.un..mm..ﬂm..mb..vh..nh..-hn.«h..wmu.aw..wm:vm..ww.
K IR IR T TS TR TR e LA I
L€ 6L 29° 1L Ghindﬂ\..w..uwnqa..ﬂb”.w.w..NWH.N@H.u@u
[1Eisylyi1891088 usieLi i iel g0 69153 291290 40T
Q.ﬁ.\-.og..mwnoamnoﬂ@-o@”ummunm“”"MHH”HHWMHHWM““”M““ﬁ
LRI LY
R LRI Tt S L WL AL R I T e -]
B KSR TR AT W AT IO oI
Q.nngoenu'un'ﬂ&ttnﬁﬂtogt-N“Qoa“qgcﬂ'huoau-'0“0'@”-2)
CIBIETI2ET 81 L bl 891180 0L L] 1R PL ] 110123 25X
Qom\:ta\QaﬁiwﬂckiONhtogtc.piop.tptnp.lkﬁoﬂuﬁoﬁg

RULEEE L9 SL 9L L TL 0Lt RL ) tEL 89729 "190
Q.Nq“@cﬂﬂ-.ﬁmsnpﬁnp“uﬂﬁn.p-od&u“omﬁnnmtodhuc'wnos.cg
BRI RO TIRC, W LTI T o T T
-.N-&Q.bﬂ-.ﬂb-.kq.ms-.:-.°0q-gq.«h.-RQ.g-.ﬂPsoas.ﬂWm

2'SE°OE‘ 89/ SLOLL ELI1LI"897°2L°°SL 9L 8L °59 " SY
Io“--mmvssognokQ-Mh.-ﬂﬁncg.‘ﬂh og -k ogsogtoa o.s

Q-Fﬁalgs uaita 'gt ndaw

a1



o eoma

U

T

e e A

‘omotu'ﬂVQoﬂUQaqu.mhsonn.-iaMm...ﬂm&-nU\.anogtanU.oNUcoa
I5iBLICY pG G50 B9 697400 97 5D ¥0 897 L5 ¥5  SENn
omsmm-'v.umﬂ-honmco'w~aa§c8...bsv“UQa'“h;NWQ.“U!;BQ.ﬂg
15109 ¥PI 65657 857 630 0L 1L 0L 997 137 €57 19 ¥5L
Q.m.ma-mVQ-ﬂ'coﬂVQoﬂ@noSQognoﬁh\og-.acooonﬂmh-;n.ﬂ'u
Qom.mNoMVhoﬂ'coﬂV\.N@\oglomuﬁnsso'ms;mmcom,u-oﬂv-oWVQ-W'u
thlw-NVQP'UInhl-ﬂ..osltal.nUQonUQ.8..&.000\0”“.umUQ‘p\u
no@qmﬂoﬂﬂto@ol-@asuﬂOﬁ . Oﬂ\a'Oﬂcs'Oﬁ\t%ﬂ-oaﬂ-‘&no_mq.gtog
AL B o S Sl (o) S =i Sk} S o) SR TR SRNE- IR0 ¢ ST WALS- 11
a.w.ho.am. @u..OU«s.ho«..n-n-.hou\.wo«..WOn..ou«..mm..mm..mu..onz
‘L83 ES R g  EST I L8T " C0] 20T 68°°S8° 837 "EQ’ "B
‘218 ey 23 el et eI T eIl W CT ¢ 801" E5° @3 ST’ S
fr9’Bd 8 37 E3° 201 LI 201 IDT " SIY CERI €3 257 B3’ BT
-.Puﬂm.—mm-.gs-u..gd-.Founnmﬂ.-WUM.MU-.Q“-.MU.-mu-.—a-.vuﬁ
..h.mw.@v..nm..ﬁu..-on..b&n..?ﬁu SHOlS3° eS8 3 €3 "L’ 9L]
Sy BLTSE €3 MG LB B3 €3 €3 83 25" ES " $T "ES*STH

, bwﬁmﬂowﬂcuﬂﬂccm@loz;-ma..maﬁoﬁtnvm-.gq-awlomQQoQQ-E
‘¥ ELEE EBTEE  B5°"857 56726 @91 68° B5° 25 83 083
n-'.ﬂ?.”ﬁﬁuaa.gu-mu.o..ﬁoﬁ-“Unc&h-mm..mu~omaiog~07ﬁiommm
WISL 9T €S L8 €01 o1 88 1257 1017:687 307 183" 53 L8
.o'nmv.wﬂ;.mw.oacnwua-mu~oﬂa~oou~.ﬁa-.WWA-S-o'ﬂ-mm\oFmU
Q!'“WOHmM\-nQ‘.mu.tQUN&om“un'uu\o&s-Nsﬂingio&Qcannmwtogm
~.m.mb.ov..ﬂm..mw..mw..mb..OP..ow..w0~.m®..?u-.~w..am..ow«

"GEO°CY T TIT ST TLRL B8] °L9° 297 CH " #F €I E5° *6CA
u.m.mv.nm..um“.vo..mo..no..nu.. LY €D ¢89S 997 £9’ "85
*S’@27EP "9 BG°L9BO 03 LY €D €D @37 957 "G5 " LSX
TeWILB 1P 2B w8 @81 257 ¢S5 164 CT  CL WL "EL’ "ELS BN
“PCELIPICEB °S37 @S "GBY 63 839 RLITOLEL 2L LN
“onnhnnﬁv.oﬂﬁ onh.-ﬂm\QEQC'QQ-nthNWQc,hntallmmi-8-oﬂs
\.m“gOQVQ‘am-.N-.Q-whc.thatonw.omWQQ'FQQMW&lQUMNut-ﬂh-0t
\.n S.gl-RQQNmtonulmﬁ.gﬁ.gcaawﬁcmwﬁlpntm!-.ptcamu-mﬁm
..vuhu.mv..ONH.Oh..mh..nw..uu..nm-.vw..vw..mm..ah..wh..wnu

> &-“'Q-ﬂF .pnon-ommho3§-MWQ-WF-opA-QFnaFW~.'Qsomwa
ThI€8Sy 897 1L 28 98! 937:33 2L WL 69 89 537 ¥I0
so'nmdo“';o“@Qa&n-Qh-og\ogi.ww-omm-oguog-oﬂhnom\hq.'hﬂ
Q.'QR.Q'\.R-ughtgg'SchQommc.QQUVFtcmlomﬁncﬂhnomﬁm
Q.m-s'wﬂaosacp-p-NF...F-..P-oQFQoOF\..&.n«'OQ.dW..N@Q
”-N”Q‘.*‘.“Q&.Elowh\"FHI'FQonNQo'h.oﬂh“c”ﬁ.tpw\cmmuoé
e oo.vn..«h..ob..uh..vb..@b..mh..nn..mbq.mﬁ..mmn.mwg.mwt
\oNcNmnmﬂ\.FWs'mﬁscmh-‘ﬂF -mx.m&-n&.-m& oN\lt.ww -Nw omd
$"@rL2 5E0°931°9L WL OL! WL TSI LL 9L 6L 1871 19 €9}
Qomiﬂ'onﬁihQQUMFicmﬁtvﬂbn-ohiogttahQCOFQ.ﬂ“hcwmiomtomﬁ

1 hIB6°9K S5 ¥9¢ DL 28 ‘637 V01 wLi2L"S9 18 €5 ! BY]
\.'qm'cgiog\~nm\ogtcmacomeoanonw‘omhlnmh\amhqnhwhoag
Q.'ngh'hvp.a.nl'giunmln.uhtna\tgl-picsc-OFQ‘vwﬁog
Qu'ﬁana'!leﬁummisﬂt..u.oaQ-Nuiogﬁoziokl-ﬂh.-'@l.wa
\c'cso@'Q-pQ-g‘ognoaq-ﬁﬂ-v;snnu-top~o‘ﬁco.h\-m@Qo'uk
\0'\“MQ“'Q03\0.F§-FN‘Qomuc-Naionuﬁosqounaaﬁoﬂwhomh oﬂt
Qo'!ﬂ'ch'i.-l\oﬂaioa\ogctaQogsoﬂ“c-p o.&lioﬂhlo“@.cwﬂ
\n'\ﬁ.“'lcglngq'gs-a..a.-aiogaovﬁooﬂhh-.ﬁcommo.§
!n'hwmtw’ﬁuﬂ“.n'“lo-u.caﬁoaltanoa‘.gQORQOOFQ-EQJE
so‘n.@-.’nogn.;-gloaaonatchognokncaﬁnuﬂhsosss.z
DA 08 LU D S D DS S D T e
Qom-ﬂﬂoaﬁoﬂuuoﬁﬁc.k.oﬂ&-.-'ﬁ.odﬁto'hnnmhﬁo.&onoz-.30.“0‘)
LcBLBEBEI €90 1L L 1180 00L 8L AL TS0 12L0 1830 19 65X
Q'ﬂsnoaccﬂ“suglog.08..8.0‘.‘02.-pioshl'whoa.og
CER°LE LI EL "L BL 28 18  BL EL "69° ¥9°°29° ' pO0



[P N

e

>

T W

T

PAG 3 1S
S ¢

RANEAY

.0'0 o“ﬂ .8 . . . L)
Q.&goﬁicmﬁ -80@.&-32@@

-oﬂtgoﬁﬂnoawog.oauaﬁOQoascgtsatnauoaucasoaco
“-ﬂ“moﬂﬂusauopsug~.m-.g\.gsugq-m.slcva.ommsomto
Aoﬂla-”m‘ogtcm“oxcoatomuucasoaangh-glnacamu.n
CUEYESILE’TLIN NLI 82068 KD VB 1087 8L 1L 169" 537"
StEIB5 L3 Wl NI LYl 03 ERY R 2L 897 997 °€9""
PPN PP RTINS TP O O D O
IR T I e LTI H I T
‘! ‘e 187763 e 1L 001 €L B9
*E/SBIOEI 1L°S.: 8L "08!"€87"€B’ 1B/ €L/ '8! 63 '59 5L
DRIV I L 0Py DS D0 UL D DO R M
“HMHMHMN”““n”w“-"”“a“»Qc““n.“ﬂ“~o”to“..%ﬂo%\."ﬂ\.

. . sa LXK e e s . € \lE
“”n“ﬂ'“g””F“-gn‘gﬂoat-3-.'“-'“..2.-&..@5;nnN.-
(12121 SE 1250 297 RL BLYGL LI WL  1L11990 95 25! "
$12IS8 SEYEQITTLITBLITSLIGLILLTLL!EL "L ¥O1 09! B5H
1°2128°5E°"65 B9 WL 2L 2L 1L 2L 0L’ '83° " 03° 95 5]
[2/€0:5E 857125, 24 169 6111891169, 497199 165" 55
“”'HWHM"“”RNoRHOn“-““.w“t“.-“.-WQ-M“HQomqu\ogﬂ
SpiBEIPYIISLESI BRI TN8) 280 161 bE]BLI KL L1190 N
DRSNS 00 DI O 4 08 O D D O 8 DO P
toeye . e ‘o ~“ Q- s. nc n¢ q- : . . . 3
$*20S6°EC 6301 LL! 9L ELITELITBL WL €L THL 19’ £ €93
(1210672E 1997 SL bLI 0L "BII 8L 8L BL!"EL "SI €3° 650
‘TSUEL TP 65 290 1102 8997 297 53! 19 25/ L5 8S)
*5'21"Tp 657 €9°°897 65 6L 6.’ 6989’ 99 197 59’ 654
CtECEP BYIRLY1SLtRLIUEL’9L"BLI €L 2321 SL 2Ll ey
s'm.ﬁm.u'~o“m~-mm.-0wmo0w~.$n-s -FQ.-QQ-GMQ-WMQ-Nmaoﬁ&
J'5'05'er 9y’ "S5°°29° 897297297 -29/°€9° "85 15’ 9" "9¥X
123 g.ﬂﬁ-.@-.woacﬁﬁqoubn.g~oOW..OO.-W@~.N@-8..Qm-.§
ov..wm..mw:.ﬁ..«n..mw..!...wm..mw..m@..mmwwmmmmM-WJ
wg.gn.a'unmw\.‘ﬁcumm-ﬁ..c-’h~.m@~o—0-'mms.m'q-g

"u.“'“-gnohwﬁomwt-N“QagitﬂﬁQ-GWAoanowmcq$”o$
€v’°Sri"es *29° 1888’ @B "SL/ EL 69 ' 19 °S57 6bY
"-oqhn-@&--oggagu.mﬂacg-.sq.ﬂﬂx.g-.~‘q.m@ .wg
SP °BK °SS5 °G9 9L BL"28°°BI LI @9  ¥S  6F’ ¥¥d
: m'-mw.-ﬂm\cﬂw\o'ainnoa-8&.3..&-..“;.”@.-'M\..S
“ow.mvnﬁ'-08-03-o'&b\-g\-N@Q.*Q&o@\uno'&;t-“@c-ﬂm..mﬁnomn
Q-usgogc.3“.8“-2“-nn~08-ﬂ5\~bwso8..pto'w.‘-“mscﬁ"
*9/85°Ep 69527 L8 26967 88’ L8 187 S/ 89! "S53 29)
..w.nw.vv..nmn.mm....k.“.ww...—a..no..—n-.uh..Wh..Hb..ww '29%
1°9°51 9 °05°°L50°59 .mh..g..oh?mw..mw..mm..nmn.av“.wv-.
J71'02:9€° 69 *GLY QLI LL 387 037°9L°1L°697°99° ¥a‘I9]
..n..t.mn-.nbu.ahu.nm..uwn.vw“.ﬁu..«uu.vh:m\‘:Qh:uwn.g
0502 1y €V’ 1577997 89’ 897 69:°29:°29 L5 8K ¥F¥ ! END
*Gl09° Iy 05 LS TLYCELCEL ELI"TL"89° 29755 257 ‘@54
u.mua.ﬂn..Nmu..wn.mh“.vbu.nb:-h-.:...ww..mm..mm:nm..«wu
‘SI00OF BRI LST OLICRLIEL I 697°2L T "85 "ES ! Br  8¥0
u.m..v.—v..vv“.nm .hun.nh..uh“.mha.gu.m-.0@..«.5...07“.?'0
*§°Le°9E’ 25 ..Qn.:...mh“.mb *0L7°0L9°99°19°°55°°25°* 158
u.mumo.0v~.nvn.wm..B..nh..mh“.«hn.gu.wwu.omu.nm..av“.hvc
.m.mn.nv..tt ‘Br °€E97°69°°63°0L°°89° 297 @9 *ISTU90° LhA
Q-m Nﬂoﬂ'co:‘-s o;nog cauodhﬁvac.3.08~oonm1t-wx

PSR FETE DTSN

&8

A& a8 n e e e

VORWWDIHD

mm.
g0’
wwo
26°
a2
L2°
ey
£3°

33



A 51 e U A a8

QI'QRQN'QQH“!O;- oxiln°ﬂ

a3
MAINLIY

€(01°P1)S10d=NSSH

<dld

b ]

(J0T°1)ISLJd=(1)5543d 085S

21°1-1 e0S 0d

CIEENIeY 9080 s e RN IeR e e e 2L 6%
..'s@@.ﬂ' -«Qs.&-NaﬂchOnW.uOuﬂ-nOn.omau.a-.\u@.-mwn.%&s.'g
!o'nzog”o““ua'ﬂtom&aosntﬁacomu.ognoa.o;..glohwl.'s
262y 187 Ve 88 EO1T 1oL 101 23 Lh"-Ch<Sh "1+ CRT
(T@:i2 8L’ 6K’ yS  ¥9’  B9° 697 1L "69°*99" 29 L5 €5’ OS]
Ll L 185 lES ML 8L 0L 0L N9 N0 957 ES ] esH
QQNQNGORQon!'er.nciosio'mQoantghlalQ“QACFMQo'miommo
2 e BEC 1S 097 697°63°°L97°99°°L9 VI’ 65 ES! 6V’ 6P
€162y B5 P9 bLI Lt BLYBLIISLITOL 1S3 2Y 65 653
Q.ﬂlnﬂtnvissto&la'b’.ptoghORQQ'PQOQWQOEWQGmultmwQQ'g
L AL A W R I TR S T L e
B RO T W TR TOCTO0E AT A Tk A T

LY %) . e e L L) e fe LX) 2 e LE) LX) e
113iL82v:16571437 281 ¥6 (€A1 561 E5 ! 18 15u 169 €3: S
Q|°~ﬂ°-$to°'q'ominmha.'“Q.ﬂ@log..'ﬂ.wﬂ”s.@“l.@@n-mcog:
”om“mﬂow?-N'.nﬁMt-amqoguo'maoa.omm-o$~'MWQ08-”m-ug
nu ﬂmth'l-mmanmwno“mcoatcgtoaacg.owpsod\ic vmw‘omtoﬂg
Q-le'.h'timvtO'mﬂnﬂwio'hiOkﬁodanonh.-mmﬁoﬂw'tmmcoh'itgk
MM 0L T D IR e D DDt L <
IBUEEILE 597 2L bl TELY BL 0L 1LY 169789 D 19 230
3R ML TR O YO VI TR VO I L L
.o*.g-.'ncxcogsogtoxﬂQ\hﬂ'ﬂ..ﬂ.uQoSQoaﬁozlozso’h-n.E
eLieLtLE 68 .mo-..mo.—..0.«..uan.gu.mo.—u.an.au.muu.8..v!
TLOQLoLE .Nun.—.m..mwn..m.«.uwn 1537°001°°96°°28°°88° " ¥8’ " LK)
.“nﬁs“gllg.oain Q.aﬁgzingh9'“.”8..'&.!““!..&!O“c
.Oﬁiaoﬂnlnzlo'ht gl”g..a.“alnshoaﬁus.nz.u'@\.i
*EfBLTEE 0L SL! 08! 087 €87 1876372, §9°"L9’ ¥8’ S9]
‘ ﬂ.ﬂ”oa.CSQoglugbngi gicgl”ghcptcs.ostnalci
EILEVE T LL 087 68! 6L/ E8! EBI €BI 6L LLI 9L NL! €LY
"€°96°62°" 297 6L SL PL €L AL UL RL L9 €97 " 197 "854

%

3.4



S S i v mmet .

o, -

A coay

GO'SE WN ‘INDd30DN8TIV | GEL 163y W '3113Q0HYW 06 F{yx4 RER L) 21 Sy
oL’OY FN 'MHVYM3IN| pEL LLLy W 'NOLHONO 68 8g’0t T4 'IISSVHVYITVL vy
£0°0% N LSHOHIN 7T EEL 88Zv W 'SAIdVY NV HD 88 5582 14 'OGNVHO cr
sv'ee N ALID JUNVILY | ZE, L6'lYy I LN S .8 08'6Z 14 INVYIW z
oz'ey HN 'QUOONOD | LEL ey W ‘1108130 98 86've T4 4SIM AN i
8Ly 3N Hmmagmwtoow ott LOGY W YNIdTY ] 05°0¢ 14 TTNANOSHIOVSF ot
El'iy IN 1IVId HIHON | 621 |  S9'ev IN ANVILHOd | v8 81’62 14 HOV38 VNOLAVQA 6¢
LELy AN 'VHVYWO H1HON | 821 06t IW LHOdLSV3 €8 §54°62 74 'YIOJIHOVIVdY 1%
58°0% 3N NIOONIT Lz 8w aw ‘nogidvy | 78 L9'6E 30 ‘NOLONINTIM L€
L6°0Y 3N 'GNVISI aNYRY | 9zt 08'vp 3IW 'HOONVE 84 48'8¢€ JA ‘NOLONIHSYM 9c
Li'8Y ON ‘NOoLSITIIM ] 521 82'8€ GW '93IATY INIXNLVY | 08 £6'LY 12 °QHO4LUVH SE
L2°8Y QZ.....OZ.E vt 8i'6¢ aw ‘IHOWILVE ¢ 6L 8¢ 8% 02 '0183nd ve
06°9¢ __ON’09Hv4 £z Lezv YW 'NOL1SO8 | 8 Z1'6E 02 'NOVLLONAT GNVHO £g
A% aN IV STA3aQ | ZZi Ly 28 V71 1HOdIAIHHS | L G9'6E 02 '310V3 A
LL9Yy . AN MUVASIS _ ¥4 86 62 ¥ 'SNV3ITHO M3N 9L 52 6€ 09 'H3AN3Q lg
18'6E ON WYHHNA-HOIZTVY | 021 L1°0E V1 SITHVHI IRV it z8'8¢ 03 'SONIHJS OGYHO10D cE
80°9¢ IN '0HOgSN3ILD ) €11 £5°0E v '39N0Y NOLvE i FANRS Y2 ‘FTIVAANNNS 6¢
06'vE oz,.t,_.o.m AHY3IHO | i 8L8g A 3TuASINGT et U6'vE V3 'YIHYW YANVS 8z
ZT'SE ON 311079VHD | /11 £0°8¢ A ‘NOLONIXTAT 2L 29'LE ¢ '0DSIONVY 4 NVS 17
12'SE ON ‘SYH3ILLIVH 3dVD | 9Lt LglE SM 'VLIHOIM te £L728 vD '0931Q NYS 9z
£V'SE ON‘ITUAHSY | SLi LUBE SM '¥M3401 0L Z5'8¢ VI ‘OLNIWYHIVS 74
Z6'9Y 1 'VINOSSIA | viLtL LE6E S "ANV1Q009 6S SL°0v v3 440718 a3y 1 74
EY'9Y INCALID SN | ELL LLTLE S$® ‘AL1D 39300 89 ZL'vE v 'NHNN Ld £
G0'Ly LN NOLSIMIT | Zii LS6E SH ‘VIGHOINOD {9 €LLE V2 'ONVYINVYO 2z
oz'sy LN 113dSIVN | LEL oLty NI GNI8 HLNOS 99 LLYVE ¥ 'S3ITA33IN iz
09'ay LINCYNRTIH D oLt £L°6E NSITOdYNYIONS | 99 ze'Ly VD 'VAISVHS ‘LN 0z
558y LN 'IHAYH | 601 00'tY NiINAYM LHOS T b8 £6'EE v2J 'S3II3ONV SO 61
gy Lb LA 'STIVY Lv3Yo | 80t €0'8e NI '3TVUHASNVYAZ | £9 Z8'EE V3 ‘HOV3Ig ONO 81
2’8y LN 'MGDS V19| L0t £8°6€ 11'a13140NIbds | Z8 LL9E ¥0 'ONS3IHA Li
YA AW 'NOTHa] 90t Sy'iy J13INTIONW 19 ogov LRI ERE! 9¢
| oo'sy LN 'MNVE LND| SOL 8Ly 1 'OOVIIHD 09 [9EE v3 'O8OL 13 Gt
| og'sy 1N SONITHIg! voL Lo'LE 1 'odivD 65 L8'VE v3 11399V 7L
! geze SW 'DuNGSMIIA | £0L r{: ¥4 4 ail ‘’01131vo0d 85 89'GE VO ‘INVT VNIHD £t
£ETE SW NVIgQidaw! 2ot 8£'9v Qi ‘NOLSIMIT LS Zy'SE v3 'al13t4sy3dnve zi
P 4> SV 'NOSMOVF| L0t {5EY ai '3s108 94 860V VO 'V1vouy L
GL'8E O 'SINOT LS| 00t oy'zy vl ALI3 'XiINOS o4 19°C¢€ 2Y 'YWNA ot
€2°LE OW ‘G131IDONIHLS| 66 SLEY ¥ "ALID NOSYW v5 20°SE 2V 'MOTISNIM 6
€68 OW 'ALID SYSNVYX| 86 0572y vi ‘3nnnana €5 zZL'ee 2V 'NOSONL 8
Z8'8¢ OW 'VIBWN100| (6 £5°LY vi 'SINIOW $3Q zs S9VE Zv '1100534d L
Z6EY NW ‘HILSIHOOH| 96 eLov ¥! 'NOLONITENG s vEE 2 'XINIOHJ 9
8¢y | NW "INV LS—SITOdVINNIN| 46 ] Ar A v 'HYNNYAVYS 05 £LVE HY "X204d 3741 S
26°2F [ NIW'STIVs TYNOILYNHILING, V5 0L7Z¢ VO ‘NOIYW 6v £€°6E BY ‘HLINS 14 v
£8'9Y NW HLNING! €6 LEEE V9 'Vi1SNONY av 0£'2E TV AHIMNOTINON €
L'y W ALID 3SH3IAVHL] z6 S9°EE VO ‘VINVILY A4 89°CE RAAERIEL z
e W 3IdVYIN "3LS LTINS L6 89°9C T4 HOVIB WIVd ‘M v LS'Ee IV 'WYHONINGIS !
oAV 31ViS GNV NOILVLS 'ON § NAVT 31VLS ONV NOiLY LS “ ON | AU ILVLIS ANV NOILVLS ‘ON

IS1T ALID WY¥O0dd JJWHSY T 318Vl



LLOb 4N ALY AV LIVS zzz 80°ZY vd ‘3143 6Lt

0L (€ 1N 'ALID HYQ3D 12z 59°0¥ Vd ‘'NMOLN3TTV 8Ll

oLLe 1N 'NOANVD 3D2ANH8 (1744 sy HO 'W3VS LLL

L6°EE X1 STV VLIHIOIM (14 ZZ'EY HO '54N&3IS0oY 9Ll

Z9°ie X1 °'00YM 8Lz L2y HO ‘GNOWG3Y Gl

zZLee X1 ‘NVWHIHS [z 09°S¥ HO ‘ANV11HOd vilL

€562 X1 ‘VINOINV NVS Mz 89°GY Y0 ‘NO131GN3d £Ll

LELE X1 ‘'OT3IONV NVS GiZ ey HO ‘'aN38 H1HON zLt

56°6Z X1 ‘'HNHLNY LHOd viz £y HO 'adO4Q3In Lt

£6°LE Xi ‘'YSSIQO—ANVIAIN g1z 8GEV HO ‘SNYNg oLt

EZLE X1 'NDIHN e £8'¥Y HO ‘HIMve 68t

SS'EE X1 4008807 (V4 SL'gp HO 'VIHOLSY 891

£€5°LZ X1 ‘0a3”v oLz 02°9€ NO ‘'v$int 291

(40X 4 X1 ITUASONI 60Z ov'se X0 'ALID VWOHVYIXO 991

8662 X1 ‘NOLSNOH 802 e HO ‘NMO LSONNOA 5ot

0£'6Z X1 ‘NOLSIATVD L02 09ty HO '0G@3101 yot

€872¢ X1 ‘HLHOM LHO4 902 06°6€ HO 'NO1AYQ £9:

08'LE X1 °'0Svd 13 502 00°0P HO ‘Snawn10d 9l

, LE'86Z Xx1°01d 130 414 ob'iy HO ‘ONV13AITD 19t

SRy | AM MYV INOLISMOTIFA 8yZ $8°2¢ X1 'Sv11va £92 L0°9¢ HO ‘LLYNNIJNID 09l

vy AMINVQIUINS | 9T | 11z X1 1LSIYHO SNdHOD | Zoe z6'0v HO ‘NOINVI—NOUNY | 651

oo’y AM SONIHAS %00Y vz 06'SZ X1 ‘ITTIASNMOHE Loz ZL'EY AN "3SNOVHAS 851

08°Zt AM ‘HIANV S¥Z Ot'0E X1 'NILSNY 00z Ziey AN ‘H31S3HO0Y L5t

Loy A ‘INNIAIHO v £2'SE %107 AVAY 661 LLov AN (V1QHVND Vi) AN 951

ey . AM'YIdSYD | E¥Z | gpze X1'IN3TI8Y | 861 8L 0V AN 'lu¥d TVHINID) JAN | GSt

LT'6E AM D9HNESHINY VI A /4 ZL'SE N1 ‘3TVIAHSYN 16l £6'tvY AN 'YN3ISSYW val

(E'3E AM ‘NOLON!INNH LvZ GO'GE NL ‘SIHdW3IW 961 09°'tt AN ‘NOLNVD g6l

Z6°8¢ AM 'ENIXT3 e £ 4 z8'4¢ Ni ITTIAXONYM 564 £5°ZY AN'OIV43N8 6L

LE'8E AM ‘NO1S3THYHD 6EC £0'GE N1 VOCONVLLVHI ol FCArA AN ‘NOLWVYHONIE 161

562y IMIDANVYMTUIN 8¢€Z LS'EY as ‘sTivd Xinos £61 GLZY AN ‘ANVETY oSt

EL'EY IM 'NOSIavYiN L2 S0'vh Qs 'AlLiD aidvy 26l G6°9€ AN 'S1V14 VvIINA 6vl

L8'EY IM ‘ISSOHD v €2 8E vy QS '3¥Y3id 161 06°0v AN ‘'VIONWIANNIM :12

sv'vy IM AVENIIYD S£2 8E'vy as ‘NOYNH 061 £0°8€ AN '"HVJONOL i

8°vy IMIHIVION.3 vee 06'vE S ‘OHNANV LHVJS 0G'6€ AN ‘'ON3Y 148

1(5°9¢ VM YIRIDVA £€Z =37TT1AN3IYD 681 L0°0% AN H2013AON 148

SE'8Y VM 'ONVISI AIBAIHM b4 XA S6°EE 28 ‘'V1IaWwn10d 88l 80°9€ AN ‘SY93A SV 448

80°9% VM VIIVYM VTIVM 854 062€ 28 ‘NOLSITHVHO 181 8Z°6¢ AN ‘A13 evi

8c'8y VN ‘ONYISI HSOOLVL 0€C ELLY 14 "IDNIQIAOHI a8l £8°0t AN ‘O3 Zrt

8S'LYy VM ‘INVYNOIS 622 LULY 14 ‘aNY1SE Y2018 681 0l'SE WN ‘INNZ vt

Syiy VM ‘YIWOOVL1—3111V3S 822 £v'8L Hd ‘NVNr NvS veL 8i°GE WIN 'THYOWNONL orlL
16'9y VN YIdWATO 2 EELY Vd ‘'NOLNVHIS WN

Ly'vy 1A ‘NOLONIHNE 92z —3IHHVE—SINTIM €81 £2°EE 'SIONINDISNOD HO HINYL 6cl

ZE'LE YA ‘INONVOH SZZ 06°0¥ vd ‘dDyNngsliid z8l GY'ee WN “173msod 141

05°LE YA ‘'GNOWHOIY {744 88'6¢ vd ‘viHd13aV ' 4d 181 GL'9E WN ‘NOLONIWH VS LEL

06'YE YA N104"'ON €zT zzov Vvd ‘OHNESI1HYVYH 081 GY'9f WN 'NOLAVD 9gl

VAV 14V.S ANV NOILVLS ON | AU 31viS ANV NOILVLS ‘ON oAV 31V1S GQNV NOILVIS ‘ON

G30NTONOD T 318VL




: "(9) NO11VNOI NI SIN3IJ144300 INVISNOD 40 SVIdV T 3dnoid
m S1°L 6L'0 oe’0
so't | oro | oed

. 60 90 «©€0
[ 00 0€E0

. / p oot | oz0 | o€y
A , ws&lll \ 00l 990 0c0
1
! VYNYISINUY 5 q v vIuvy
: CeXAd A

'ﬁl";

" .‘J( *SSIN
d vi1oL03I9 wy f./lu\/)?(/.l ’
i

m«.o\z<nx<— 02ix3 man

Jyniouvos YWOHYINO
T L
- 18NOSSIN SvsSgwvx

Lo B B B -G

VINYOAITIVD

winiouth \\,

7INIO Y
‘M

SVUE83IN

¥MO!
@zazouﬂz Vi0XVa S
. vLiOSINNI

VIONVQO N




CTIUNINN3L 310W3Y¥ WON4) L3WHSY 802 LNDNI 31dWYS °2 33N914

ATNO NOILYUTOSNI LIZNIQA - 3IL¥1d LY14 d31SNIraY L7114 ATHLNCM
AINO NOILUIOSNI L1O3¥IQ - 31v¥1d L¥1d NOILISOd A3XId
NOILYTOSNI “1Wl0l HLIN 3iVld L¥1d4 A31SNray L711 ATHLINOW
ATNO NOILYIOSNI 1O3NIQ - ¥3IXOWHL HLINWIZY
NOILYTOSNI 1¥lO0Ll HLIM 3LYTd LYUT4 NOILISOd A3XI4
¥3AJUNL Wu3d
$¥§04337700 40 3dAL LI313S
9t
43EUNN NOILYIOT ALID L1NJHI

--uMmMwewwnwon

A
(N 30 A) SNAONM ¥39KNN NOILYIO0T ALID SI

(N 30 A) SENOILYINITIYD N3N0J ANO0TI 3AIS3A NOA om
(N ¥0 A) 4Q3¥IS3A 3INUYLIINIZY oz:om@.mﬂ

iS¥3 - 1S3M + HINOS 3Nd @ 930 379NY HLNWIZY h:Mhm
930 TYLNOZI¥CH WO¥4 ITINV L1TIL h:amw

S8°8E

93Q 34NLILYT LNONI

1

43INIdd 3NIT d804 9 LNdNI
30 TUNIK¥3L ¥03 ¥ LNdNI
32IN3A iNdiN0 3INI43Q

RE



CTONINY3IL IL0W3Y WON4) LIWHSY ¥0d4 LNdINC I31dW¥S ‘£ IANDI 4

*91ST 985! ‘LLrt ‘88E1

. K. ‘Y ‘¢

‘a1 R ‘SE “vE
‘96 “rol ‘107 °S6
‘9Lt Ll *L91 *LS1

‘Erl ‘LSt ‘¥ST AL
°92 ‘69 ‘E8 ‘r8
‘e ‘e ‘St ‘€2

420 4d3S v Alar

3 N ALID 04
0000° 01

“LESBBY v - LI05/TUE - NOLLVIOSHI ATNVIA TI0WE0Dd
‘68T £l ‘ELET  "EET  "9e21 ‘1011 WSANG
8IN0J GNOTD 04 3NG WOILWIOSNI ANIvd EVE0Nd

*BOBEYPL 2 - LIOS/NLE - NOLLIVIOSHI ATMv3IA W IXW
‘6281  ‘SH8R Sel2  t2L22  '9BIZ2 C1EST WSAG
L405/NL8 - NOILVIOGHT ATIuq YIV B30 WM 1N

‘e K4 ‘e 8 0 ‘0 Wd9
*2€ ‘tE ‘rt ‘ot €l ‘e WS
'ES 96 ‘E0l ‘8o1 .4 ‘3L Wdv
‘€St ‘651 A S81 ‘€81 *e9% Wdt
‘v02 ‘e12 *E2 ‘6re ‘952 ‘ye2 W
‘iv2 ‘152 ‘L2 ' 562 ‘L62 ‘182 W7
*652 ‘e *E6R *81E ‘it 4.3 ndel
‘852 ‘el ‘262 ‘91t ‘81¢€ ‘00t Wil
‘Ll ‘8be *L9¢ ‘682 ‘' 58¢ ‘3% we!
‘861 ‘Lne -C ‘8e2 ‘ve2 *Lee Wb
‘Sl KL ‘931 ‘991 *1S81 ‘€0t w8
'8 *58 98 '9¢ ‘6 K4 Wl
‘v ‘€2 ‘st ‘9 ‘o ‘e W9
k 1y AN S Hou €34 L4 k)98

Iy SN INMLSAAY A3A0D GMN050 ATHANON
- sHiMWIZ¢ 0005 -L114 0953°3E «3ANLIIV
12IVIQ LIMNSVISE

= 4WS/HIUE - SUOLITVIT0I NOTLISOd G3XI4 ¥O4 NOLIVIOSNI W05 Wiod

— oy



Al VAL

ASHMET - A COMPUTER CODE FOR ESTIMATING INSOLATION
INCIDENT ON TILTED SURFACES

BY Robert F. Elkin and Ronald G. Toelle

The information in this report has been reviewed for techrical
content. Review of any information concerning Department of Defense or
nuclear energy activities or programs has been made bv the MSFU Security
Classification Officer. This report, in its entirety, has been determined
to be unclassified.

T. P. Isbell
Director, Svstems Analvsis and Integration Laboratorv

/M j o boer” "7
William A. Brfooksbank, .Ir.
Manager, Solar Encrpv Applications PrOjOCtS
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