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Heterogeneity benchmark experiment by Shortt et al. (1986)[*] using a monoenergetic

point source of 20-MeV electrons. The dose per unit fluence was measured in a

water tank containing both air and aluminum cylinders. Data was taken with a small

solid-state detector and then normalized to a single point on the water-only curve.

Experimental results (solid lines) are compared with EGS4 calculations (histograms).

20MeV
Electrons

2-91

Air or aluminum cylinder

—_—

Water tank

6700A27 DEPTH (cm)
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Improvements/Enhancements Physics Modeling

IMPROVEMENTS TO EGS4 SINCE 1985

This will be a brief description only.

Interested readers should consult references in

A. F. Bielajew, H. Hirayama, W. R. Nelson and D. W. O. Rogers, “History,
Overview and Recent Improvements in EGS4", NRC-PIRS-0436 (1994)

Most improvements/enhancements are

— supplied with UNIX-version distribution, or

— obtained directly from author(s).

For the most part, all changes are optionsto EGS4:
— must be “switched on” via flags, and/or

— by including “macros” in User Codes.

6 T T T T T T T T
- Water only @ 6~ 0.10 cm behind air cylinder  (a) !
Al | L i
2 _
&
£ - i
2 T !
& gEo
2 &
S [ Water with aluminum cylinder ~ (b) ] 6~ 0.60 cm behind air cylinder ®) 7
5
w 4 | S 4
% w
W i 8] ‘ar N
2 G r ]
& 2
<, m
82 Lt i
Q [0
a r 1 o B
o a
@ 0 I Y Y 2o
o
o Water with air cylinder &
! b ©) - @ 6 2.10 cm behind air cylinder ©
< @
< |- |
4 m
4t _
2+ - N i
0 I I I L 0 I I I
0 2 4 6 8 10 12 -2 -1 0 1 2
o DEPTH (cm) o RADIAL POSITION  (cm) »
EGS4.in '94 22
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Improvements/enhancements fall into three groups

1. Changes to Physics Modeling in EGS4

PRESTA, Angle Sampling (Brem,Pair,PE), Fluorescence,
EM-Fields, Polarization, Doppler Broadening, Compton

Binding, Single Scattering, Cross-Section Improvement.

I1. Development of Tools and Techniques

Forced Interactions, Range Rejection, Bremsstrahlung
Splitting, Long-Sequence Random-Number Generation,
PEGS Tools, Graphics Tools.

I1I. Systems and other Support
New Platforms (UNIX,PC), Listserv, Anonymous-ftp

Timing Benchmark Database, Courses, User Groups.

EGS4 in '94

23

EGS4 in 94 24




8c ¥6. Y ¥SD3

Y44 ¥6. Y ¥SD3

(DVS 18 1uswadxe so1sAyd AB1sus-ySiy e Aq
95ED SIY] Ul pajeailow) 16T ul _m_>>w.:m_w_m_ Aq padojpnsp
os|e sem (1SQYUdI) Yyorms/oioew Suidwes s|Sue-iied 7]

6861 Ul [g]iNYD PuE UBYO ‘malefsig Aq padojanap sem
(1squg1) yorms/osoew Suiduwes s|8ue-gunjyesisswaig ]

"sa184aus (A39Y) onsoulelp
pue (A3N) Adeisyioipes yroq 1e SunodQ -
"SIXe |BJIUID JESU S}DB[91IE UolINqusip-tenSuy —

‘Po|esAsl salpn)s u_.vm._mu_.lv_u_r:. £®>®>>O_|_ -H_

'§198183-U107 4o} wa|qo.d e 3q 03 patoadxa Ajuo Ajleuidug M)

sjuswdueyUy mnCMEM\—O\QE\

I'4 1000 & 7 ul Suiynsal

%

A/INGT = [ w
WE% — Ew‘_m_%

Bunenba Aq umoys aq ued siy} Joy uonezijeuones ay| M)

's3|8ue Uo/ponpoid ,Ino saysem  FUlI9778I5 qUIO|NoOY)
a|di3inw eyl sswnsse uolewixoidde 1BFTEINOIYT siy| [

‘ApA10adsal ‘y /i pue 7 /w18 Paxiy sJe s9|Sue Jejod —

"‘Po|dwes aJe sa13isus Jled pue Sunjyelisswalg —

¥S93-plepuers ayy up [

SNOILNAIY1sIg 4dVINONY
NOILDONAO0dd dIVd ANV DNNITHVYLSSINIYG

sjuswdueyUy mnCMEM\—O\QE\

9 ¥6. Y ¥SD3

sC ¥6. Y ¥SD3

.Amvum.tvu_.:_ leau

s10ej914e 1odsuel] SPIOAR) SaLiBPUNOG JO ALIUIDIA Ul 19140YS 3¢

01 sda1s-qns sesne)) — (ypgI) Wy1io5]y Buissol)-Aiepunog

‘(uoisnyip |esaie
S91BWIISAIaPUN syl sauouBl SO J-piepuelg) dais-qns jo pus

16 3|3ue Suna1ieds a|diynw 2yl o3 3 Sulle|eLI0d ‘qusuodwod

|e4218| BIIXS S90NpoIlU| — (Y011 ) WYIH0F]y U0/1981i0)-[elaje]

"(g 4o 40108} B 01 dNn Aq S91BWIISAIAA0 SO T-Plepuelq)

sdais-qns 3ula11e2s 9|dI} N W UIIMIaq SINTEAIND SFEISAE Bulje

-nd|ed 4o} poylaw paulal y — (D71dI) U0i08io)) yisus]-yieqd

:sease 9|dipunid 33147 ul spew safuey) — y1SINd

sjuswdueyUy mnCMEM\—O\QE\

(V09I VD711 0IdI) S9Yo1MS pue sosoew elA pajuswa|duw)

"Jodsuell uoJ123|3 1oy WyoS|e mau Ap13|dwod 1sow|y

.E?wm@ Yiom AJA1.SH A81aus-mo| s1a8oy Aq paijealloly

"Wa1sAG 9po7) $SOT 4O Iseda) 4ok A1Ioys padnpoliu|

Es_:tmoudﬂ 1Y0dSNVY] d31S NO¥1D2313 a3oNAa3y ¥31INVIVd

v1S3dd

sjuswdueyUy mnCMEM\—O\QE\




143 ¥6. Y ¥SD3

e ¥6. Y ¥SD3

"sweaq (uojoyd pue) uoi1d99 |BUIAIX? JO pealds [eia1e| By |041U0D

01 sp|al} ¢ [eUTpNIISUO| Suoi3s Bulkojdws o sjyauaq 2yl SulApnis Joy

poylaw JaA3|d Jayjoue yim dn swod sey _m:>>w.:m_w_m_ Ajpussad ssopy M)

i(Jeuinol 4|z ur Jaded Aiswisop 1s9q) pieme sjpiueq uojSuliie —

'swolueyd pajelpesi-uoiids|e

u1 5587075 9578yd 211199[3 Aq pasned JuaWadueyud 3s0(] —

._m:@w@ﬂv yileigjery pue osunjy ‘mafe|aig ‘uosuimey —
:Apnis |ejuswiiadxa-|esi1a409y3

aAneaouul Aisn e Aq papadaid sem asiessy ppy-|N3 smalepig M)

sjuswdueyUy mnCMEM\—O\QE\

"SIy} ysijdwodoe 01 moy saqlidsap

(9961 ‘ssaid winusjd) AN 0§ Mojeg sU0Jolq PUE sU0IIo9[q JO J40TSUBI]
Ofi8) SjuUOpy ul ' splei4 g pue & ul jdodsuely w0309, ‘mafeprg 4y

ul Juswieasy [eanaloayy |essusl y I

“(i1yS1spury 11 |jed) siy1 op 01 J3sn 3y1 Mojje

16y} 5978/dWa] pue 50/0EW Suleluod $SOH " Ing —

"SP|al} & pue 7 Ul jiodsues] uol1o33 wiopiad JoU sso(q —

$SHJ-piepuelg jo yIOITI ANILNOHENS )

1Y0dSNVY1 41314 DIL3INOVINOYLDITT

sjuswdueyUy mnCMEM\—O\QE\

0¢ ¥6. Y ¥SD3

6C ¥6. Y ¥SD3

"'spunodwod Joj swayos Juldwes

a8pa-7 pue ) padojansp aney ::Q@@S ‘e 19 ensng pq M)

“(s1uswp QT |18 apnjoul 01 (4SDN) 49ABIAA "M
Aq papusixa) 1ASHET 2uiInoiqns Aleljixne saiinbay —

"uoi8as A11awo0ad Aq 9ousdsalon|y uo suiny (TIHAIAI) YoUMS —
'suoInquIsIp )d PUe X[N() U! PJiEpuUElS SB pPasn MO —
"GQET Ul subjuaf pue uosjp Aq padojansp AjjeuISuQp —

‘suojoyd jusosatony ¥y pue 'y jo uonessus3

Jo} smo||e QLOHd ANILA0Y¥ENS 2unnos Buidwes aininsgng [

suojoyd jusosaion|) piodsuely /91910 10U s90p SO F-plepuers [

ION3IDSIHONTH 113IHS-T ANV Y

sjuswdueyUy mnCMEM\—O\QE\

"IVS 18 103loud A1ojoeq-g ol wwAsy

M3U 3Y3] 10} SaIpnls UoIJeipel U0J101youAs paiajjedsydeq
Aq psresisuowap Ajpusoas uondo siyy jo sduepodw| —
"10943 Jofew oU pamoys
sjuswiadxe (7| A8iaus-mo| yum uoisuedwod Jay| —

Jaineg Aq A1oayl o1isiAlle[ad Uo paseqg —

Tor)(9861) s1380y pue malef2ig
Aq padojanap Ammwmmi ;ut\sm\ome Suiidwes sj8ue-14

uojoyd JUapIoUI SB UOIID3IIP W ES USAIT UoI1I32010Yd —

¥S93-plepuers ayr up ]

ONITdINVYS 31DNVY DI141D03713010Hd

sjuswdueyUy mnCMEM\—O\QE\




9¢ ¥6. Y ¥SD3

s€ ¥6. Y ¥SD3

'NVY LT Y+m jusweai8e olul $S57 1y3nouq
T=HIYdYI Sullles—ny wolj shei-x A9Y-(08 “Fa—sa1Biaus
Mmo| 1B sa8ueyd Juediudis paniasqo _m:AO@@S ‘Je 13 ojiwep —

._w:Q@@H.O@QS s1280y pue ssoy ‘uoSappeq Aq paylan
A|leauswiiadxe—pAS |\ 0§ Mojeq AW|W ursadueyd 3|qeadlloN —

.Ewﬁﬁwhm Jo uonezijewiouss [eqo[8 e sapiroid uond( —

IGIARERIES weiBosd Hd s,49213G pas(| —

‘Jueldwod-7 -y siemod Suiddols saljeipes ayew
03 (WIYdVI) UoRdo ¥S93d pappe [,1)(6861) /e #2 sivf0y -

ssmod Suiddorg annerpey — SUORESHIPO S53d )

MC.\\M\VON\—\ mU.\mM Yd sjuswdueyUy mnCMEM\—O\QE\

"saIpnis oljel-1amod-8uiddols Joy |eioNID
1nq - - uamod Suiddols uoisi|jod ay] 01 saBuryo [|rWS AjpAIE|RY —
"lor)(2€-N¥DI)
Ss|euslew AJeiliqie Joj SUOI1D9JI0D 109))-AlIsusap 21e|nd|ed
0}—pasn sem _m:Aww@S 132113G Aq (YV1Sd3) wesSoid Hd —
"SU011091100 109J)9-A1Isuap Aiesiiqie Suipndul soy (TI1SdH)
Uonds y$93d Pappe [,1](686T) s1980y pue maleppig ‘duenq -

samo Buiddorg voisijjo) — suonesyipoy 3S93d [

SLNININOUdIN] NOILDIS SSOUD

MC.\\M\VON\—\ mU.\mM Yd sjuswdueyUy mnCMEM\—O\QE\

143 ¥6. Y ¥SD3

£e ¥6. Y ¥SD3

(¢ 3o ¢# 2piis) (1L 07) PIR14-9 |eutpnuiSuoT
191EAA c_ SUo0J133|3 ARIN ON\H\mEO.@ﬁﬁE\mUm

MC.\\M\VON\—\ mU.\mM Yd sjuswdueyUy mnCMEM\—O\QE\

(¢ 4o 1# 2pis) (1L 0) pRI4-g |eutpnuiSuoT]
191EAA c_ SUo0J133|3 ARIN ON\H\mEOUﬁﬂE\mUm

MC.\\M\VON\—\ mU.\mM Yd sjuswdueyUy mnCMEM\—O\QE\




or ¥6. Y ¥SD3

6¢ ¥6. Y ¥SD3

"2191[0[ Jo A3 nouyip azis-dals [|eWS
panjosal sey _om_@@@ﬂv malepprg Aq Apnis jusnbasqng e
‘K1oay1 310l Apnis 01 — ssoding —
"(Buepp pue 19819g Aq suo1109s ss0ud anem-|einied Suisn)
Bulis11e2s dI3se|a 3|3UIS U0} Mo||e 0] $S0)J PaYIPOIN —
”_mm_mm@@ﬂv auen( pue Suepp ‘malejsig Ajjusdsy e

'sdais-qns U0J3103|3 10Ys Jo} J|qeisun suoly

-nqu3sip Je|n3ue ayew jey3 suoljewixoidde sulejuo) —

‘(wsijew.oy s|3ue-||ews ul payonod) uoi9s

SS0.D PJOLISYINY PAUI2JDS Jo Wio) 3Bue-|lewsshojdwy —

‘K103y3 Buiielress-a|diynw 2J31|0|A S9SN SO J-piepuels e

ONIY311VvDOS DI11sv13 I1ONIS

sjuswdueyUy mnCMEM\—O\QE\

(%Gt se ySiy se) paads se ||om se Loeinode s|3ue-|lews yum

oloew dn-yo00| 3|qel mau pajeasd :&@@@S e\ pue ‘sia80oy ‘17 e

"oJoeW 3|qe] dn-xyo0| }nejap Yim s8uiwodlioys punoy ‘Siojoey

BUII931E0S SSEW U0J109[3 ulle|nojed ._mm_mm@@ﬂv s1a80y pue 1] e

‘(3w NdD 4o 1502 ay1 1e) 0JdBW UOIDUN-AG-3UIS B 0] YdEq

119A34 01 Asea s 11—e1onid s Sulppow 33ue-||ews 31e4NddE }| ©

"suoloun} auIsod /auls Ny 1Y O4 Piepuels Jo nai| ul osdew

3]qe} dn-yo0]| e sasn S0 J-piepuelg ‘paads|euoirendwod uie3 o] e

'S9UISOD puUE Sauls Jo 9sn juanbaly ayew swyilod|e Suyoel| e

SNOILDONNS JIY13INONODIY] 31ViNIOOVY JUOIN

sjuswdueyUy mnCMEM\—O\QE\

8¢ ¥6. Y ¥SD3

18 ¥6. Y ¥SD3

(5103449 9 M3f) AY O MO|9q SP|oysalyl
uollead 3| PUe ASN T > ;f 10} 9sn S} puswiwodsy -

‘|opoWw UoIlBlIBA-IEBSUI| B P91E3JD _mm_ﬁm@@ﬂv wnyep pue e —

.E@w@ﬂ ‘s1980y) W0 ul asessdsp syl saye1SN0 pue

sasu ©PlI°PWo sasessosp 77 se—3-mo| 1e uonndwnsse pijeau| —
o1 Buljdwes asn ued ‘saseaJdap ;7 Se saseasdsp o || —

"yied s1 Jo PUS ay3 1e juaJaylp sI 1o pue suolldelalul

91210sIp UsaMmIaq A|snonulluod Aiaus aso| s3pdljed padiey) —

"da3s Jo FUIUUISaq 1e 1o wol) pajdwes uoloelalul XN —

($SD3-piepuerg) swayos 3uldwes | voioeisiui-snoiizdy, ay| [

NOY12373 40 HLVd S9NO1VY IDNVHD NOILD3IS SS0d)D

sjuswdueyUy mnCMEM\—O\QE\

's1010e) dnp|ing 2insodxa Jo) PIAISO $1094)3 J[BEWUG

X1 OHd Ul suol1d9s ss0dd Jd 1Ua4aj}Ip .\/.__m_u_.cvmmm_

7SDAd O X1 OHd p32anpodiul :m_ﬁmm@ﬂv olouwieneg
‘suolje|nojes Jodsue1-%g pue [pulay-julod oy

X LOHd/9€1-D1Q spuswwodas (JA-g/4aNT) ISNV

._om_mmﬂ-u._m_v a8eyoed ejep [aeJS|-WI0IG 0/ T UO pIsey
¥SDI-PIEpPUEIS Ul (A3 0G > ) Suoi1o3s ssoid uojoyd M)

A.H:oUV SLNINWIAOUdIN] NOILDIS SSOUD

sjuswdueyUy mnCMEM\—O\QE\




474

¥6. Y ¥SD3

124 ¥6. Y ¥SD3

(w9) idag
s )

LI

o0t

ojUbU4 JU3[OAIND]
EIESTIRICS

(10e1(€66T1)
eweAeliq pue ueg ‘ollwep) suon
-e|ndjed $gHJ 24e Ssul| pue sjusw
-2JNsesW 3Je SjoquAg  $I01D919p
a0 pue |10} SulR1IEDS 9g Aq paJtoll

{ vojoyd 821n0s 7 A9) asoQ pagqiosqy

-uow (g0 = ) uonezuejod Jesur
20! “Jaquieyd uol Jie-2a1y Aq pasojiuow

o v o nyilovein g

06 & 0 ¢

Aususiu| -wojueyd jusjeainbs ans
-s11 14os e ul sg1 Suisn wesq uoy
-oyd (A3 0g = 0y) ona8isus-ouow
B JO JUSWSIINSESW 3SOP Paqlosqy

€=

sjuswdueyUy mnCMEM\—O\QE\

‘A101084 UOI0yd HYJY 1e psuwlopsd sjuswsdxs

Yiewyouaq Jo salas yiim pasedwod suolje|noje’) —
"sessadoud yBisjAey pue uoidwo) yjoq o4 —
S0 ojul Suliaiieos uojoyd pazuejod-Aieaul] usw
-9/ dwi 01 1514 — _om_ﬁmmmﬂv eweAellH pue ueg ‘ollWEN e
"paziiejodun aq 03 sa|oijied ||B SI9pISUOD GO J-PIEpURIS @
"S9p0d HIA
u1 Suiialieos uojoyd pazuejod spnjoul o1 paau Sulsealdu| e

‘A|pides Buimold s3131|1o.) UOIIeIPRI UOJI0IYIUAS JO ISqUINN e

ONIY311VOS NOLOHd d3ZI4v10d-dvaNIT

sjuswdueyUy mnCMEM\—O\QE\

[44

¥6. Y ¥SD3

34 ¥6. Y ¥SD3

“(ssm9s S 1] 3Y3 0 | 43DV PUB ‘ANDIA “TAANYS)
mwﬁou ﬁwmmnl_/_{xn_um_ C_ *uwu_.cwgv_a_.c_ *uor_u_.w_.c uwes ﬁme —
"Suipuiq uou1233 o) SO Ul
uoiInqulsip Jejngsue uojdwo?) Ajlpow osje 01 18414 — _mm_Q@@S
98uisinadn( pue Ijlweg pue _wm_Q@@S eweAell pue ollleN e

‘sa184aua Jamo| e A[jeidadss
‘10942 3|qeadljou aaey 01 umoys Sulppow uoidwo?) punog —
'shed-x A9 00Z—0F 40} sio1oe) dnpjing pajeinoje) —
"$S0) 10} UOI159s 55040 uojdwor) ul Suipuiq
U043 Spnpoul 03 1sulq — _R_Aww@ﬂv Aagni] pue ewehellH o

sjuswdueyUy mnCMEM\—O\QE\

"Suiialieos uojdwon) ul 10948 Sulpulq
18311 0] AeM 159q Y3 SI A[]U93SISUOD 231Y] ||B Sulpnpu| e
"winioads A34sus uojoyd paislieds Jo Suluspeoiq —

"(uoroalip piemio} syl ul uononpas ““8-9)

uolnquisip Jein8ue uojoyd paia1ieds JO UOIIROLIPOIA —
"U0I1995 55042 SUI1911825-U01dWOT) [B10] Ul UOIINPIY —
:sAem 231Y1 Ul J|9s1 S1SajlUBW Julpulq U0JID3|] e

“(A3Y paipuny may > 7 oy juerioduwi Suipuiq uoi3d33)

931}, SB SU0JID3J3 dIWole S1eal} ySDJ-piepuelS e

NOILDVYILN] NOLdINOD IHL NI 153443 DNIANIG

sjuswdueyUy mnCMEM\—O\QE\




8y

¥6. Y ¥SD3

._mm_mmw@ﬂv wnyep pue siaBoy ‘malejaig Aq suoljenojes
asuodsal Jaquieyd-uol ul pauled usaq Sey INO} O 10}oe}

e se yonw se—npamod a1inb aq ued uoloafas aSuey e
"¥S93d Aq pa1jddns siamod Suiddols palonisas Suijesday
-ul Aq paule}qo—sa|qe] a8uel paldli}sal 31BINDJE Alan Bul

-sn Aq anbiuysay ay1 pauysl aney _mm_Q@@S ‘le 12 sia80y e

"(yooq sousiajel snoiaaid 93s) panjoaul suoljewixoiddy —

" dods ayj uo, papiedsip aJe

152431ul Jo UoIFa) e yoeas Jouued Adwis 1eYy3 suosd3| —

ij_CLUUH_. uolldonpal-adueliea layjoue — CO_Huw_.w._ Umcmmu_ [

NOILD3Iray IONVY

SoNbIUYI | pue S[oof

sjuswdueyUy mnCMEM\—O\QE\

ya4 6.

uryso3

9y

¥6. Y ¥SD3

(9961 ‘ssaid winusid) ‘AN 0§ Mojeg sU0JolL g PUE SUCIIO9[q JO J10TSUBI]

o187 Sjuopy ui ', senbiuyda| U0I13ONPIY-IOUBLIEA ‘&umok ‘0 M d pue mafepig 4y

ul paquasap ||am st uinySiem pue Bulselq UOIIOBISIUI-PIDIO

"UOI1d105Ge-J0-Nal[-UI-BUITYBIa/M P3||ed SIWIJ2UIOS S| 1ey]
poylaw e‘ suojoyd snoryizoy, Buldelaiul-uou 3ulreasd Aqanbiu

-Yo91 s1y1 pauyas osje 3ney po.1(¥661 ‘G86T) Y€ 12 s1280y

‘suoljesldde g5 swos

ul 91sem sSIy} d1BUIWI| 0} SU0/1DeJa1Ul Uojoyd 5Ui2J0) Jo dnbiu

-|4993 93 pasn A||n}ssa0ons aney _mm_@w@@ mafeppig pue siadoy
‘|njeisem Alen—51a57e7 Uiyl y3noayy Buissed suoroyd Joq —
i8uiroesaul noym A1lswoad y8noayy ssed Aew ssppiped —

'9p0od )|\ BOJBUE ue sl $SOJ-piepuels ‘Jaljies pajels sy

SNOILDVY3ILN|] NOLOHd d3dy04

SoNbIUYda | pue sfoof

sjuswdueyUy mnCMEM\—O\QE\

(A4) ¥ ‘ABsaul uojoyy
0P 8¢ 9¢

o

T T
LI

f
=4

[

AR

lwir oo

UaWIaINS03Y  §

{S)4593 —
{d2) PS03 — O

no

T
T

o
a0Inos Jad A3y |Is suoloud

MR

(j1e(v66T) Bwekeny pue ueg ‘onwey) JojddoQ

qm=(4>)rso73 ‘43|ddoq Moymm=(3)ysoH3 uonezuejod Jesui| snid s129y3 Suipuiq
-uoidwo) ||ny spnpul (sweiBolsy) uonenojed yg5H7J “s1012919p Jo 3jSue Suiuado pue

weaq suysp (D) siolewljjo) “JSquieyd Uol Jie-3a1) AQ pasoliuow Ayisusiu| weaq o]
3AIIE[RI 06 = ¢ 1B PR1BD0| 51012919p 35 AQ pa1unod suoloyd pass1ieds () ajdwes Aq
paJa11e0s weaq uoloyd (yg'0 = ) pazuejod-Apesull (ASY oF = 0y) d119813us-ouo|y

sjuswdueyUy mnCMEM\—O\QE\

b4 ¥6. Y ¥SD3

'K101084 UOIOyd MY 1€ pawiopiad sjuswiiadxs yiew

-youaq Jo S9LI9S JaYJoUE Y1im pasedwod 949M SUOIE|ND|RY) e
‘Aem 1us1sIsU0d Ajle10] pue s19|dwod
e ul voizeziiejod Jesuif pue ‘Fuiuspeoiq ssiddo(g ‘Suipuiq
4043053 o} pajunodde A[SNOsuUB}NWIS Aayj-""10ef U| @
"$S0H3J ul 8unslleds uojdwor) yum Suluspeolq Jsjddo(
apnpoul o3 sl — :m_@@@ﬂv eweAell pue ueg ‘ojiwep e
"U0J3123|3 Y] JO uoIloW Uolsl||0d-3.d

Aq pauspeoiq s wniidads uojoyd passijeds-uolduio’) e

"PNOJ2 dlWole 3Y3 Ul SUOJID3J3 JO UOIOW salouldl $S5 7]

-piepuelg ‘Bulpuiq uoJ1d3e Sui1d38su 01 uollppE U| e

ONIN3IAVOodg d431dd0og HLlIM DNIYIL1VDS NOLdINOD

sjuswdueyUy mnCMEM\—O\QE\




145 ¥6. Y ¥SD3

s ¥6. Y ¥SD3

"3d @Y1 Joy pauBisap Ajjeoyioads Ayipn
solydes8-4ySng ue Buidojpasp Ajus.ind ale je 15 ewelelll e

's|leyap o} _ow_ﬁmmmﬂv male|a1g 923G "aiemiyos pue aiempiey

oiy1o5ds a41nbas pue suolouny jUJIaIp AeY saBeyoed anoqy e

‘mafe|aig pue pismeinz Aq DDYN Wolj € SHOPUTH SHT —
anyeuo( pue 33fiz1ey) Aq g7 Woly g SHOPUTH SHT —

"165] (166 T) Maleaig pue 3qaIAN AG DDYN o) T SMOPUTH SHH —
‘mafejarg pue uiduelp Aq DDOYN Woly MOHS —

"[g¢](£86T) uosipN pue uemo) Aq Dy1S woy AYYDHOHS —
”m:o_pm_:_.c_m ._wmmum_ +o mw_;wc._oww v:m mv_um.ﬁ w_u_tma

Jo 1ndino soiydesd uoy se8eyoed ssodind-jeisusd [e1ansg e

S1001 SJOIHdVYH

SoNbIUYI | pue S[oof sjuswdueyUy mnCMEM\—O\QE\

"¥SH3 o uolsian XINN YHm painquisip Ajpusnuny —
"SUOIMPUOD |el}ul Woly s9duanbas Juspuadapul (0T 3s00y) —
"s|qerdepe uonejusws|dwi-|9|jeied /ruspuadapul sulyoely —
(DNY [eu1Buo ueyy samols A|1yS1|s) $SHJ 40} PUSWIWODI MoU

ONY Am_woﬂ ~ S:mv pouad-3uoj Fm_AO@@S ‘Je 19 el Sesie|y
(0T ~) g€ 40 (Ad1pouad) yi8us| sdusnbag —

“(sXVA ““8'9) o1rpwiyiuie 198a1ul qusws|dwod-s g

11q-z€ 212U38 Jo) Papod 1Ng J01RISUST dWes uo paseq AU —
'94N3091YdJe dWeljulew Ag| 01 d2yldads suQ —

'SONY OMI YlIm sSWod SO J-piepuels e

SYOLVYINIDH ¥IFGINAN IWOANVY IDONINODIS-ONOT

SoNbIUYda | pue sfoof sjuswdueyUy mnCMEM\—O\QE\

09 ¥6. Y ¥SD3

14 ¥6. Y ¥SD3

‘(*M'N/uopg-gQ7 ‘puowwiey ") d|qe[leAR  PUNOCIEYIOAN, —
'SWI} B 1e B1EP JO 195 SUO 93BID AJUO UR) —

$SHId 4o uonesado uo pasodwi Ajjuasind uollewi] e

‘indino g9 puelsiopun o3 9po) 1asn IDYN — NIWYXT ®
'spunoduwiod Qg Jan0/s1uawafe OQT - dseqerep sulejuie|y —
(4211483 paquosap) sismod Juiddois Je-NYDI sapnjaul —
'S$93d 404 2|17 ndu] asedaig — (41d) pajied) -

"'SHJd 4o ash ay3 jeWolIne Jayuny o}
(£661) maleaig pue siey Aq padojsasp A[1usoai [00] dAIDBI9IU|

[9¢]

S7001 43lvi3ay-soH3id

SoNbIUYI | pue S[oof sjuswdueyUy mnCMEM\—O\QE\

"s}984e] ny wouy uoionpoud Aes-x A93-0g Apnis o3
00§ se yBiy se sanjea-p/ pasn _3_8003 ‘[e 19 OjlWepN e
"0€—G = N 8uisn sai8iaua Adeiaylolpes 1e anbiuyoay siyy
pako|dwa _w:Q@@H.O@@S s1980y pue ssoy ‘uoSasppeq e
‘(1911489 passnosip sosoew Sulduwies 9|Sue-walq Jo

ved se) (1(6861) YD pue ueyopy ‘mafepig Aq 4S9 4of
padojansp usaq sey ( TdS¥GI) Sunilds Sunjyeisswaig e

"NI/T $0 1yS1am e uojoyd yoes aaI —
's213s11e1s anoid Wi 03 uoljow ul suojoyd A7 1S —

anbiuyosy uolonpal-souenen Jayjoue — unidg e

ONILLITdS DNNTHVYLSSINTYY

SoNbIUYda | pue sfoof sjuswdueyUy mnCMEM\—O\QE\




99 ¥6. Y ¥SD3

59 ¥6. Y ¥SD3

A._w jo ._wﬁ_m w*u__mv 101€49|322Y H00T1¢ Cm_hm>\M\mEOUﬁﬁ3\mUm

SoNbIUYI | pue S[oof sjuswdueyUy mnCMEM\—O\QE\

((¢661) (T)€T 2uI] wesg HyS wouy ojoyd a3ed-1an07))
(¥ Jo €7 9pI|s) J01843[220y HOQTC UBMEA/T SMOPUTH SHT

SoNbIUYda | pue sfoof sjuswdueyUy mnCMEM\—O\QE\

147 ¥6. Y ¥SD3

£s ¥6. Y ¥SD3

(¥ 30 g# 2pis) dnaso|) — (9%0g) uoroyd AH-T 3|3ulS
Jquiey) 3|qqng yYaui-0y DV 1S/ IT4DHOHS

SoNbIUYI | pue S[oof sjuswdueyUy mnCMEM\—O\QE\

(¥ 30 1# 2pls) (9%0¢) uoioyd AH-T 3|3uIS
Jquiey) 3|qqng yYaui-0y DV 1S/ IT4DHOHS

SoNbIUYda | pue sfoof sjuswdueyUy mnCMEM\—O\QE\




09 ¥6. Y ¥SD3

69 ¥6. Y ¥SD3

‘(Jeroiny siy1 ur pauoiusw Auew Suipnpur)

suodsi pue siaded pajrepi-go3 Jo siulidsa 1dudgisod -

‘salpnis jiewyouaq WC_E_U_. Ju=a23l jsowl *

‘slesn wiold) suollnglijuod * -

"apod poddns-soiydesd - -
=+ r-rsnid ‘uolanquisip walskg sapon) SO 3 ulejuo)
‘A||eatponiad asmolq — siweudp sie ssils di snowduouy —

[89T 25T € 87F] A0S TqT oTwspede
[T 09T 9%Z 2€T1] BDDIU()3OUIIU 'S3}IS FUBIINy —

‘g3 snowAuoue Aq suop
AJ1UBIUSAUOD 1S0W $GD)T JO UOISIBA YX|N[) o uolnquisiq —

dy snowAvouy [

sjuswdueyUy mnCMEM\—O\QE\

(7191) =nyeuoq 'Y Aq DYS 1€ paulelulew Ausiiny) —
npe:projuess - oeTspT-pede
101 |lBW-3 puIs ‘siamsue/spuswwod /suoirsanb 1sod o] —
JAWeU [Ny JnoA  T-5SHdT 2qtissgns  :Sulhes
(19u191U]) Tps - proFURLS ORISPAISSISTT .
;01 a8essaw [lBW-3 UB puUds ‘9qlIosqns o] —
"a8ie|-1e-A1lUnWwod-§0 7 ay3 Aq
paiamsue 2q ued eyl 1sl| sy o] suolysanb 3sod ued sias) —

Aunwwo?) 19sn-§HJ Sulmold ulyllm Uolssnasip ajowold —

"("T-%SHT) 1S!| UOISSNISIP [1BW-D1U0J103|] — Ai9sisi] [T

130ddNS dY-SNOWANONY ANV AYISLSIT

sjuswdueyUy mnCMEM\—O\QE\

89 ¥6. Y ¥SD3

18 ¥6. Y ¥SD3

"syJewyouaq Surwiy soisAyd JH pajidwoo _miAM@@S ‘|2 19 nsep e
"(mojaq paquosap) sianies dy-snowduoue Ul

paulelulew (si01nquIU0d Auew Aq) s1ynsal paulquiod issje] —

._Q_AN@@S ‘18 19 19)|BAA Aq (9pod swies) uosiiedwod D) d sjesedsg —

's1sindwosiadns 03 s d—s491ndwiod jo Ajsliea spim 1o —

.?imm@@ﬂv s1a80y pue malepig Aq
paieatd AdeISyJOoIpel Joj 9pod yiewydouaq Suiwliy piepuels —

“worjesrjdde umo s,9U0 asn—aduew.opad aiedwod 0] Aem 1s9g e

ASvVAvVLva MYVINHONIYG DNINIL

sjuswdueyUy mnCMEM\—O\QE\

"949Y PaqlIOsap SJUBWAdUBYUD /sTusWaAoId W 1sow sapnpu| —

"[ep](€66T°066T) MaMejaig AG DDYN 3e pautejulew pue padopasq —

suonnginsip XINN
"$S0J }o UOISISA ) J-Ag| ue 91nquisip pue aSeuew o}
p34s931un|on _miﬁimm@@ﬁom@ﬁww@ﬂv 18 19 I[BM 886 T punoly e
(M) ewekesiy 'H wou) 3|qe|ieAe suoisian aindwoo-asauedel o
"DISY 40 DVTS Wodj 3|qejiene ||i3s uolnquisip [eulSuQ —
‘papiroad asem (s3|1 OO pue DEXA) s1duos s dwexy —

'ssweduiew SIWA/XVA Pue IWNA/WEI =
:s9dA} sulyoew omy Ajuo Joy papioddns sem S0 AjjeuiSu) e

SNOILNGI¥1SIQ WILSAS/INIHOVIN

sjuswdueyUy mnCMEM\—O\QE\




79 ¥6. Yl ¥SD3

£9 ¥6. Yl ¥SD3

‘61¢€
(266T) 729 "Y1 1sul PN ', ASJ3U3 YIIm UOIIDS-S504D UOITDRISIUL 312.05Ip Ul a8ueyd ay) Jof

"(9861) 8500-SYId-DYN *,Wo3sks
9pod $693 a3 Ul uonnquisip JeinBue uoiidsRoIOYd, ‘s1980y 'O M 'Q Pue malepig 4 Y

(T66T) £820-SHId-DUN
LWi1sAs apod $§oT syl ul uononpoud Jied soy Suidwes JenBue panoisdw, ‘melejslg 4 'y

(686T) £020-SUId-DUN *,Wa3shs 3po> $557 33
ui Burjdwes Jejn3ue uojoyd Sunjyesisswiaiq pasoudw], ‘Inyy "G ) pue ueyoly Y ‘maleplg 4y

686 ($36T) 22T "YIRIA '15U] "[2NN ©,.$9T yam 1odsuely uodidsje ASisus moT, ‘s198oy 0 M A

591 (2861) 8149

YR syl PN pue (986T) TH00-SUIA-DUN  Hodsuel] ope) 33uoly u043d3|g doj wiy3teS)y
podsues] de1g-uou1da|g paonpay Jereweled 3y Yy 1S§IYd, ‘s4e80y O AL T pue melesig 4y
(586T) G92-DYTS *,W3IsAG 3po) $5DF 3y, ‘s1380y "0 M 'Q Pue ewekeny ‘H UOSPN Y M
6T¢ (5961) 981 ishud

‘7 AN 000T PUn Q0T Usyasimz uaiSiausuocipajaiewiid ny usBunuyosay-ofe)-a3uoly [19|g ul
uspesey|-uojoyd-ucipp|3, ‘188N 'H 'H ‘¥9% (€96T) ¥LI MisAUd "Z ‘. ABIN 00T uon @1813usiewiig
SUlB UNj 19)g Ul Uspeyse|-uoloyd-uciiya|g Uoa Bunuydalag, 4sl|ysg ) pue 98eN H H
(8861 'ssaid wnus|g) (sionps) 1380y 0 ‘M Q

pue wnyeN "3 Y “IPUlY 'Y ‘UOS]PN Y "M ‘suDjusf T "1 "ASIN 0§ MO[3g Suolold pue SuoiId3[g
To 1JodsUel] o[Jeny SJUOA] Ul SPOYIBA OJeT) S1Uo| NYMLT Jo MIIAIRAQ Uy, ‘49Z13G '\ 'S
5y1g (£96T) BE sAyd ‘|ddy T *,siemoys apedsed uojoyd-uos3dsfe jo juswdolansp

JeutpnaiSuol sy jo saIpnig, ‘ueloly G 'H pue Aq1s7 g D ((296T) 628E-TINMO *,42ddod ul sismoys
apeosed uojoyd-uos1dsje A84sus-ySiy jo juswdojaasp |euipniiBuol syl Jo saIpnig, ‘ueioly 'S H
pue Aquez 'q D (2961) ZZr-WL-INYMO '.siemoys apedsed uojoyd-uouidspe ASisus-ydiy Jo
juswidojansp [BUOISUSWIP-334Y] 3] JO UOIIRIND[ED Oj4EY) SIUOIA W, ‘UBIO|y "G 'H pue Aqis7 'q D
(0z61

'ssa1d UoweSiad) TOIIOUN] UCHNGUISI(] JSMOYG U010 J-UCI3o9[g ‘plojmelty "4 " pue 33y 'H

PERIEREEER]

0T

junodoe 0} uLOQmCNLu COLuuo_o \Aw‘_ocou\so_ #W...Um_ ‘_O.* _.,Cr_u_‘_ow_m Mau <: ._.,C—.:._m_/_ m_ < _ocm m_\/_ _>_|U NN
12 (g661) (ueder “y3y) ,ueder ur Suinespy sasn +S53 PaIyL

or_u +O mwc__nVOOUOLn_.. C_ .:o_oOU #W_..Um_n_ ‘_O.* Xn_no_l_n_ mumﬁ_ Co_uuom mmOLU COuOr_n_: .Ouo_.tmxmm > HN
m©m AON&HV mo_n_mn_n mumﬁ_ LNO_UJZ _ocm mumﬁ_ u__zCOu< .:OOH”N

01 H”N muco_.to_m_ ‘_O.* >o_>_ OOH 01 >ox H _.,CO¢ mco_uuom mmOLU COuOr_n_: ._om‘_m_ _ T_ _ocm ELOuW m_ ON
‘(10ea15qe) 266 (066T) 2T 'SAYd "PaIN *,W1shs apod 653 ay3 Suisn saipnis uolyonpoud

Aea-x AZ1sus-moT, ‘s1980Yy "Q A T pue malepig 4 Yy 49Z13G A 'S UOSIBN Y AA SOMWEN A 6T
222 (T66T) 8T "SAyd "P3IN “.49d pue |y ‘2g jo s138.4e3 >1ys uo juspioul
mCOLuuo_o >o_>_ mH _.,CO¢ MCJ_LNLummEoLn_ +O Co_ujn__‘;m__o Lm_jwc<._ .m‘_owow_ O >> ﬁ_ _ocm mmON_ V_ U
‘uoBappey 'y "g ‘£22 (066T) LT SAyd "P3IN *.dd PUE |y Jo s1984e] 21y UO JUIPIDU| SUOIIII|T

>o_>_ OMIO._” +O MCJ_LmLummEoLm _HVOuuoL_O ULNELOL...mLowON_ O >> ﬁ_ _ocm mmON_ V_ U .Cowo_o_omn_ < m wH
(6861) 22T0-SMId-DUN *,Ww21sks 593 3y3 ul siamod Buiddoss

aAieIpes SEN/LE-NYDI O 25N, “UOS]PN "M AA Pue malejpig 4y ‘suenq “g ‘sieBoy 0 M @ LT

($36T) 1¢ Moday ' suoiyisod pue suoi1d3|] Jo} siemod Suiddorg, ‘nyo| 9T

"(8861) uonestunwiwod ateaud 'yds3/Yv.LSd3 weiSoud paseq-d v, 2Z3S W S ST
(6861) 2210-S¥Id-DYUN *,w21shg 553 2y3 Ul

siomod Suiddolg uosijon SN/LE-NUDI J0 95, ‘sieB0y "0 "M Q@ pue malepig 4y Bueng S Ty
‘1211 (£66T) 0T Ayd "PoIN *,sweaq uojoyd pue

COLuuo_o _.,CO¢ Co_u_moao_o Omo_o uo m_o_o_uv u_uocwm_zc _NC__o:u_wCO_ wCOLum +O uuoto Or_n_n: .>>o_.m_o_m n_ < MH
718 (¥86T) IT "sAud
‘PN Sswoiueyd pajeipetsi-uoiidsle ul s8elo1s owgm;u 03 3Np JUSWIdUBYUS ISOP JO co_“mwzmgc_

_mucoE_LOQXo _ocm _mu_uoLOoF._n_._. .Lu_mLL_NU _>_ ﬁ_ _ocm OLCJ_\/_ n_ .>>o_.m_o_m n_ < .COmC__>>mN_ < —, NH
'22¢ (T66T) 90V "Y1 41su] "]onN *,siskjeue juswia|s Ael-y o} $G53 3pod 3yl ul spunoduiod

‘_O.* w .Q_.tmm ow_oo|v,_ UUJ_HVOLuC_ 01 _oOr_uo_zC o_n__.t_m <: .Omm:N_ n_ _ocm COm_oZ N_ >> .mto:@ _oﬁ_ < HH

29 16, Ul $SD3

9 ¥6. Y ¥SD3

"souel
1noy3noyl $SHJ JO UOISIAA Hd B $9INqUISIP (XNeaulno||
-s3|-Ass| “ueg eieq y3IN/dDIQ) HMowmes 3
$SHJ ue ssonpoud pue sisquisw Gz A]pjewixoidde sep

3duei] jo dnoify 1as-$SHJ —

MM Lo apisino wol) ssem spuedidipied () Aj1ewixoiddy

"19113|M3U

MY 18 90UsI3LU0d (|enuue) yrinof paysiuly A|1usdsy
uedef ul gulld’|p s,das $SHT —
sdnoJn) Iss() e

sjuswdueyUy mnCMEM\—O\QE\

"U01BUIYSBAA ‘9|11BIG Ul 21N1ISU| ZUeT Y1
18 GHET ‘6 Y24B|N — 9 Y24y USAIB o9 ||Im 3SIN0D 38 3y | —

" AS0D 1k, UNJ pue sluUapnis (OE 1NOge 03 Paliwl| e $3sIN07) —

‘(ude?) pue uopuoT ‘sj1189G ‘eme11Q ul)

sasinod adA1-doysylom USASS UIAIS sABY AN —

S3siNo07) e

SdNOYH ¥3ISMN ANV sS3IsIN0D +¥SHI

sjuswdueyUy mnCMEM\—O\QE\




99 ¥6. Y ¥SD3

59 ¥6. Y ¥SD3

567 (986T) I€ ‘101G "PAIN "sAyd ', sa13suasowoyul pJepuels seau

mco_u_,_n__‘_um__o Omo_o _.tmon_ COLuuo_m__. .mLUMON_ O >> ﬁ_ _ocm >>o_.m_o_m n_ < .mmON_ v,_ U .uuLOF._W N_ v,_
(£66T) SGT-66 uudaid YT * weiloid yewysusg (dIH)

mu_m\AL& \Aw‘_ocm_ r_w__l_: .E:N:W m_ _ocm m_o—._tr_xov,_ < .NEN\ANL_I T_ .OL_F._mm> W .__r_u_ W .—._mm> >
'€0¢ (T66T) 6T "SAyd "P3IN *,suoire|noje)

O_LNU Ouco_\/_ #W_..Um_ ‘_O.* vtm_.tr_ucon_ wc__zc_u _o‘_m_ocmum <: .mLUMON_ O >> ﬁ_ _ocm >>o_.m_o_m n_ <
"(£66T) 26£0-SUId-DYUN ', Saulyorw 4ayzo uo y§n3 Suluuny, ‘malepig 4y (£66T)
1650-SUId-DUN ‘. wa1shs 1553 ays aBeuew o3 mopy, ‘malejig "4 'y ‘zeg (0661) (32435q8) /T
shyd "ps * wiopeld XINN/NNS & uo waishs apod ole) juopy 593 YL, ‘mefeplg f 'y
'50¢ (266T) 61 "sAyd "P3IN *,J23ndwodoidiw paseq-9ge08

ue uo o_oOU O_LNU Ouco_\/_ #W_..Um_ .#O Co_um__mumc_: .oqu—, ﬁ_ _ocm O_NI _>_ .go_.m_o_m n_ < .Lox_m>> W
116 (066T)

(10ea15qR) 2T "sAyq 'pa|Al *,pa19|dwod 131ndwiod0IdIW 9QER] UB U0 SpOd Ojied) S1UC $§HT o
uolje|[eIsul |4, ‘23331 " Pue 4ax|eAp *S (26T (886T) (32easqe) T Juswa|ddng g “joig "pa "shyd
* Wa3shs JaIndwiod0udIW B UO 9P0D O[4RD) SIUOIA $SDT Y1 JO UOIIR||RISU|, 9133 " PUB JN|BAA 'S
(£661) 2650-SMId-DUN ./js21ydetn,, ‘maleprg 4 'y

(1661)

£220-S¥1d-DUN ' ..§93 03 29epia3u] [ed1ydeds) y — SMOPUIAA-SDT,, '9qIAN ‘T d Pue malepig 4 Y
(1861) £-28-NL-DVTS ' Waishs

mu_F._n_mL_..u _oo_u:CD Or_u F._u_>> m\Am_Qm_ﬁ_ Lo>>OF._W #W_..Um_ MC_UJ_HVOLn_.. .COm_oZ N_ >> _ocm Cm>>OU n_ N_
"5¢ (066T) § 1197 "qoid "1eIS

:‘_Oum‘_ocoo LULEZZ _.CO_OCNN_ _mm‘_o>_CD e _OLN\SO:_:: .wcmmn_n >> >> _OCN CN.:CNN < .m_wmm‘_m_\/_ _..U
(g661)

59£0-S¥Id-DUN “[(#S93dot Jo}) 214 wnduj auedaid] J1dov, ‘melejplg "4 Y pue ey T T
6T (986T)

0¢€ ‘[°1g PN m\Ar_& (SOOBLIDIUL YlIM pajeldosse saljelloue JO UOIIN[OsS3y — OU%w o] ssuodsal
Jaquieyd uol jo uolje|nwlis ojieT) S1UOJA|, ._.t—._r_m_/_ ‘J Y pue mLOMON_ 0O M 'd .\(So_.m_o_m 4V

of

44

e

K44

T
or

6¢

8¢

AN

9¢

S€

(G86T) 0TZZ-UNXd-DYUN 224108 Adesay] 1)Jy ue wouy weag 0D Y3

10 UoljeUIWRIUOY JO UoIlEINDEY), NMAQ ueA ‘5 pue malepig 4 'y ‘Mem3 |y D ‘sie8oy 0 M A
(v661)

$21SAYd |BDIPIJA 01 PallIlgNs © sqiun juawiieas; Adessyjolped ajejnwils o3 apod ojded) JJUOIN Y

NVIG, PPN Y L Pue 1A T B D Bulq X D uoBsppeq 'y g ‘s1a8oy "0 ‘M '@
(#86T) T69Z-UNXd-DHN *.821s4yd

|E2IPIA] Ul suolje|nd|eT) o4 SIUOIA 4o} §OT Jo asn 3y, ‘melejslg 4 'y pue s18oy 0 M d
($66T) "YIBIAl 43su| "]onN 01 Pa13lwiqgns  3pod $§5J 3yl 03Ul suojoyd pausieds

-uordwor jo Buluspeolq Jsjddoq jo uoiejuswsidwy, ‘ueg ‘g pue ewekedH ‘H ‘olweN A

227 (£66T) TTEV "YIRN 43sU] "IN “,2P02 593 243
o1ul Bune1geds uojoyd paziuejod-Aesul) jo uoljejuswa|dwl, ‘ewekediH ‘H pue ueg ‘g ‘OHWEN A

(166T) Yodey ASojouyda] jo 21n113sU| |edapag ssIMG © Uo1dWoT) UOISNYIP 3Un p SIO| SUCJI3|R
sap uosiel] ap 13)42,| ap uonejuswz|dw] :gHJ spod np uonerdepy, ‘aBuisinadsq D pue Ijiweg 'y
(1661) T0¥ BYEsSQ ‘4191006 A84sug olwoly ueder | ‘Suna1ieds uoldwor) Ul 103)48 puNoOq U0J1d3|3 —
693 Aq uoijenojes podsueds uojoyd AB4sus mo| jo Juswsacidw, ‘eweAediH "H pue olWEN A

57T (836T) 66 'Sug 196 "|onN *, shes ewiweS A81sus-mo| Jo sio1oe) dnpjing
aunsodxe 2yl Uo BUI1911eDS JUSIYOD pue JUJIBYOdUI Jo $1094g, ‘Aeqni] Y " pue ewelesiy H

252 ($66T) 988 Y33 13su| ]oNN *, uondss
55040 pJopiayiny pausalds e wodp Zuneieds 3(8ue-jlews sjdiynw pue |ein|d, ‘malejprg 4 'y

05 (£66T) 789 YIS "IsU] PN *,AI0941 2J91|OJA] JO 5153 Wa1sAs 9pod olie))
S1UOIA $§DT Y1 Ul Bueiieds 9|3uls Jo uonjesodiooul, ‘suenq ‘g pue Suepy Y ‘meleprg 4y

($66T) "YI9JN "435U] "|oNN ©3 PaILIgNS 9q 01 * $§9T o} wiypLoF|e

_HVO>OLQE_ ue ”moc_mOU _ocm moc_m pFO Co_um_ju_mu _o_n_mw_: .m_\/_ _>_ U _ocm mLOMON_ o >> ﬁ_ ._l_ < X
(£66T AeIN) "sAyd "Pa| 03 peraiwqns * uoiejnuilg

O_LNU OuCO_\/_ MC_mD _von—m__)_u_mmv mLO>>O& MC_LOuuNUW mmm_\/_ COLuUO_m_.. .mLOMON_ o >> ﬁ_ _ocm _|_ < X :

e

‘€e

ce

‘Ie

0¢

6¢

8¢

pxe

9¢

'S¢

e

£€C




