PROCEEDINGS OF THE SYMPOSIA ON

Photoelectrochemical Processes
and
Measurement Techniques for Photoelectrochemical Solar Cells

PHOTOELECTROCHEMISTRY:
FUNDAMENTAL PROCESSES AND
MEASUREMENT TECHNIQUES

Edited by

William L. Wallace, Authur J. Nozik, and Satyen K. Deb
Solar Energy Research Institute
Golden, Colorado

Ronald H. Wilson
General Electric Company
Schenectady, New York

PHYSICAL ELECTROCHEMISTRY DIVISION AND ENERGY TECHNOLOGY GROUP

Proceedings Volume 82-3 #&

THE ELECTROCHEMICAL SOCIETY, INC., 10 South Main St., Pennington, NJ 08534



S9T

(%) Yy - Ty = wy
"14q
pueq uoT3diosqe xlU-P 2Y3 JO WNWIXEW dY3 O3 PIIB[2I ST 2IBIS yl-P PIXEIa1
2y3 pue 23e3S punoiald ayjl udemiaq 2oua21933Tp Adreyjud ayjg °*[g] sexard
-wod 103ds00® Iouop OTue3I0 103 pasn JBYl 03 IBTIWIS SIsATeue OTwWEUApOW
-12Yy3l B uTylTM po3laiadiajur a2q ued q pue B sjuelsuod ayl *[g]‘[#] spued
~I1 OT3BWOI®R ABTTWIS Auew Y3Im swa3isds (II)wniusyjinisutweejuad pue (II)
—uoxt oueddoejued uisn sioyine [eIda2S Aq pa3sal usaq sey uorienbs sty
|m<\m<m T Hom
:[v] *le] “[1] drysuora
~e721 JuImOTT0J @2yl purj 03 309dx® PINOM 2UO UOTIEBNITS B YOns 104

§2)

SIXV ¥VINDATON CEANIJIA TTIM V ONOTV SNOILISNVHL xL-P

91qeTIBA = YV
Jue3suod = KU1

u u
(€) YV—KH T +——— UV—KW 1

e® ™
*xa1dwod ay3 jo 3aed 1ejaum
243 jo0u pue ¥y puedr] Oorjewore 9yl ButBueyoxe Aq paIIIIINI a2339q 2q
ued WOTITPUOD STYL *[€] swalsds Jua21a3JTp 103 padueydun UTEWAI SUOTIIDE
-197UT JUSATOS-23NTO0S 3BY] papracad auo 1d9yjo a2yl 3urdueyox? pue puels
-u0d sjusuwdeay omj ayl jo auo Burdoey Aq paisal aq ued stsayjodAy styj

_&d/Ld

eB= x
pe i

(2) d.q +

~z[SIDAT]/_[S1o(AD 1], 10
(o]
*sjuawdeay ay3l jo
sTeT3uajod XOpal1 @Yyj JO IDU2I2JJTP 9yl o3 [euorizrodoid 2q 03 SUOTITSUBII
yons 103J papaau AGiaue a2yj 3dadxa pinom 2uo ‘Buoals o0o3l jou st durptrakd
pue |NHAHHHVuHmﬂuu sjuswdel] OM3 9yl UIIMID2q UOTIOEI2IUT Y3l II

*STXE pue8T| OTJPWOIB 03 WOJ®B [BIJU2D parjrdoads [1om @yl Buole sieadde
193sueil 981eyd ay3 3eyl sT o97dwexa sTyl ur jurod ayjg °‘puedr] SUIpPII
-£d @2y3 03 (III) WNIPTAT 2yl WOIJ I9jsueil a3aeyd se 3T paljaadiajuT °{

S S
(1) O N-(AL)AI7 1D +— ON-(111)21710
AHHV L ™ AMHH

*[z] x°1dwod (III)wnTpTaI auriptikd ozoryoejuad 2y3 ut pueq uoridiosqe
2Aem SuOT MdU 2Y3 pUBISIDPUN O0F ISATJ Yl SBM UdSUBaPr TINGXTITA

NOILONQOYINI

1414

*onbtuyoey ur

-3001 3uid1dde £q sjuaiandojoyd ZFuransesw Aq Ps3O238p ST PUBQ UOTIONPUOD
2yj ojuTr uor3ldoafur uox3ldaTF *3ITINqG ST x2]dwod Tejaw a2y3z do3ls 3Ixau B uy
*UOTIBOTJIPOW 2DBJANS 9yl dzATBUB 03 2[TAITUOZUDQ JO SUOTIBIQIA Yd3213S
N=D- OT3ISTI330BIBYD 9Yj S9SN 9M "SUBTISOIOTYITII 9yl YiIM 30821 03 20BJF
-xns ay3l uo urewax sdnoad [4AxoapAy yS8nous ‘pasowaa L193a7dwod ST I133BM
NINq 9yl 3JUQ ‘WNNOBA UT PITIP 2q 03 dABY SOPIXO ayJ -sarjzaadoad 103
~ONpUOdTWAS YITM IPIXO [BI2W SSI[I0T0D B 03 93pTiq O-1S-D ® £q payoelie
de3s 3s1T3 B ur st puedi] 9yl ‘spunodwod JUBTTSOIOTYDITAI Y3ITM 3urlaels

. .mawum
Ie[nNd2]0W B U0 SOTISTIPIORIRYD aporpoloyd yiTm swalsds pIIng 03 I9pio
Ul 9SN 9M UOTIPWIOJUT STY3J ST 3] *3IsTX2 saop A3rjruorjziodoird yons sased
Auew ur 3jeY3l SwWe3sS 3T ‘elep Aupmw 3ITJ 03 pasn 2q ued uorienbs sTY3l IOUTS
|m<\m<m « qQ+ B = Hum
puIjy 03 303dx® pPINOM JUO UOTITSUBIJ B Yons 104 ‘xa7dwod ay3z jo 3aed
Tel2w 3ay3 jou pue ¥y puefr] dr3jrwoar ayjl SurBueyoxs Aq payIry(ng a9338q
9Q UBD UOIITPUOD STYJ 'SWAISAS JUIIDJITP I10J PafupyOUN UTBWDI SUOTIOE
-I33UT JUIA[0S-23IN[0S 3Byl papracad ‘@uo i1ayjo ayjl JurBueyoxa pue Juels
~u0d sjuswdeiay oml 3yl jo auo Zurdeay Aq pa3sal o9q ued sTtsayjlodLy sTYL
*sjuauSe1y 9yl jJo syeIjIualod XOpax B9yl JO 9JULAIJITP 9yl o3 Teuorilaodoad
2q 03 SUOT3ITSUBI] YOns 103 papaau ABidus ayj 3dadxs pynom auo ‘Juoals
003 j0u ST ¥y pue WY sjuowSerj om3 8yl UeaMIDq UOTIOBIDIUT 3yl JI
*¥V-WYT STXE pueS1] OTIBWOIR 03 WOIB [BIJUID PAuTjap [[2m B Juole uoll
-NQTI3STPax 931eyd 03 JuUIpPEI] UMOUY 1B SUOTITSUBII-L) ‘¥Yv ‘pueldi] 013
-gwole 2uo AJuo yartm saxa[dwod [BILW UOTITSUBI] O(ijaumise Auew uj

‘[1] ®1eo8 aelndajou

B U0 $013STa230viRYD 2porpojoyd apraoxad yorym swaisds piIng o3 Iapio

ul uoTINQIIAISTIPaI 23IBYD STY3l 92T[IQRIS 03 pue SIX® PuelI] OTIPWOIER 03

WO3B [BIJUID pauUTIep [I9M B 3uole UOTINGTIISTIPal 231eYyd paonput Y31l
£13021Tp 30939p O3 JuBM 3M 3IBYJ ST MIOM STY3l JO BIPI OTSEBq 3]

KIVWWAS

pueTI2z31MAS ‘6 UIAF 000E-HD
uxag jJo A3Tsaaatup ‘Aijstwey) otuedioul I103 @3n3TISul
tuyeds *M ‘xe8tusnin *Y°'H ‘1I0H ‘W ‘TIIDIBZTR) ‘D

SYOLONANODIWIS
JO ONVE NOILONANOD HHL OLNI NOILOILNI NOYLOIATH ¥O4 SNOILISNVEL xi-P



L9

*pPoAl12sqo a1 saxa[dwmod (II)Uoar ourkd
-BX9Y 2Yy3j UI SB SUOTITSUBI] JIBTTWIS S3I3I19ud Iay31y 3V *PaIJTIUBPT aq
ued aurzeidd ay3z JO UOTITSUBIJ xl-U ISITI 2yl MY 8€ IV *[£] soxa1dmod
103d9o0B-10UOpP DTUBZIO UT PPAISSqO ST INOIABYSq IBTIWIS Y *[[ewWS aq
03 pe3dadxe a103j219Yy3l ST @3e3s D 2yl jJo 3urzazrids 3ardrai-3jarlurs ay3
‘sjusuodwod om3 @Yyl uo pezITEOO0] ATIBdU 218 YOTYyM STBITQIO JUDIIIJTIP
£dnooo autzeadd 9yl JO [IA9T-yl 9Yl UT UOIIDDTd 9yl pue Juswdeay 345 (ND)
@Yyl UT SUOIIDIT@ Y3 DOUTS °*Y>| | °ZZ IB SINDD0 UOTIITSUBII xl-p 2UIZBI
-Ad 03 uoat ay3l aejem ul *[g] siaeyiom-0d pue aqne] Aq paqradsap saxayd
-mod +Nﬁm<:mmAmmzv_ Ul PoAIdsSqo JBY3J 03 IBTIWIS ST UOTIBNITIS ¥yl *[9]
paysIn3uTIISIP 2q UBD SUOTJTSUBI] JUdI2FJTIp A[23°7dwod 201y3 se wniydads
uotjdiosqe 3urlsaialul uB S3ITQIYXa (II)uoar ouedoejuad aurzeidd ayy

*]SIX? S20p |m<\m<m 03 A3rTeuUorlaodoad B jeyy
swoos 3T elep Auew 3TJ 03 posn 2q ued (y) uorjenba sourg *¥yy jo 193dea
-eyd ay3 uo puadap Clgy pue Oy osnedaq WY juswSeiy syl YiTM pauUTqEOD
21e ¥y Spuef1] OTIPWOIBR SNOTIBA JT JUBISUOD B JOU ST B JUITDTIIP0D ayg

L = q
Oy + Pegr + W UH Ty L e
21® (%) uor3ienbs UT q pue ® 21032IdY]L
@ /iy, Oy 4 Tgep o+ HUE Ty o Foyy
w103 2yl saye3 (]|) uorIEnba
| = ?
AV, T
[e]
ch\mnqmw = M:q aouTs
Qv %y + Prsor + Ty - by - Ty
oy - tsy = Pl
%wy + Csva 4 Cy) - lsva ety - oy

992

*s91qeTaeA Juspuadopur
UOTJIBIJU2OUOD 03 Pa3e[a1 99 UBD HY SUOTITPUOD pauoTijusw ayj Ispun ‘snyf
r
o4) Mma + m: = °H
uotjenbs
Juspuedapul UOTIBIJULDUOD dY3 03 SPEA] (L) 03UuT (8) Pue () Surjzassul

(6) F5.05 upey - Mm = fg
£ r.r e
:Aq uwaAT8 ST 'S ‘pea3darleu aq ued ‘0.7 uy 3 I1
fo. o I8
H:m
_u.ﬁu uy m% I + ﬂu.mu uyey + mmr = me
one ‘e

pa3
-29789u 2q ued sduapuadep @ianjeradwe] i1TaYl JT 10 duo Tenba sae sjuard
-T133900 £3TAT3I0® 9yl 3IT saeaddesip @ouspuadep UOTIBIJUSOUOD STYL °SITD
-a2ds @2yl JO uOTIIBRIULOUOD @y3 uo spuadep Aieaousld mm Jeyl sueauw STYJ

(8) JULTOTFF200 AJTATIOR = fy ¢ Bouly uy 1y + Mn = fn

.m: sTe1l
-u230d [BOTWAYD JO SIOUSIIIITP 9yl 03 PIIBIAI 9q UBD HY 20ULI9IJTP 9Y3
(L) wma + M= mm

uot3enba zjToymwieH-sqqIo 2y3 Sursn g

OHY + Cyy - ‘my = HY
m.m!mf —  WV—R"1

uy oV + m<lmcg — :m<+m<lmag
Cuy- AV —  _® o+ WY
l u u

(9) HY _® + m«;nm T +— ¥W—K 1

*soxo1dwod asay3l

jo ®1302ds uor3diosqe 9yl UT UOTITSUBIY OIDZ-019Z 9yl KJTIUSPT 03 IND
~T3JTP ST 3T @durs 00ay jo peejsur XBUay a9sn o3 x939xd oM *o[nosfom iad
£31°ue 21B pPIasn SUOTSUSWIP Y] *UOTINTOS UT 91240 AdBYyjue ue jJo suesm
Aq peje[noied 2q ued Hy ‘uorjezruediosx jo Adyeyjue payied aq Kem Igy




69C

*[9] @3e3s 1D xl-p 2y3 ur
SB 119M se 23e3s punoad ay3 jo s1e3arqro pardnodo
359Yy31Y 9yl ur Suoi3loele XTIS8 8yl JO UOTINQIIISIQ :g -B14

h
U\O\\\A/
zo'N 1o'N 34 O=N
\ / 7 jos €0 g
7/
O\
=
: A/\\\ wno.
N
vi

olat) g(zA*zx'Ax)  31viS aANNOYD

N
5 o
v A &
vz’ N 9z'N 24 O=N
7 0" €0 €L
\\
Ep)
£T! %
LS
_n_u_no
N

fert) g(zA'2X°AX)  31v1S-1D

892

:outrzeadd ayl jo saprs yjoq uo Judwdeay (II) uOIT ouekd
-pjuad swes 9yl 2Inpoijur am udym suaddey jeym 29s ISATI Sn 3IIT ‘paodnp
-0I1JUT U29q SPY UOIJD2[3 9Yyj PUB I]0Y Yl UIIMIq 19T1IBq TBOI B 210]
-2q uorieaedas 231eyd jnoqe eads 03 Jjuem Jou Op SM ‘PPIBIID UIAQG dARY
s93e3s ) AJuQ ‘uorjeaedeas 981eyd ® paAdIydoe jou dAaeYy @m mou o3 df

*II1 I2quNUu UOTIBPTIXO [BWIOF @Yl Y3TM UOIT PUB UOTUB [BOIpPEI
aurzeidd e Buriea1d snyj ‘aurzeidd ay3z o3 paxiajsuea] A(sarieirjuenb st
UOIT @Yyl WOIJ SUOIIDITD BY3 JO U0 ‘pourdewt 9ABY 9M SB Ing ‘UOTIBWTX

-oadde 19pi1o 3saTy B uTylTM A13juedrjyTulrs 23uByd Jou S90p puelT] IPTUBAD

3yl U0 UOTINQTIISIP UOIIDITd ay3l 23BIS-ID Y3l UJ ‘UOIT 3Y3 UO PaIeBIJUID
-U0D 2IB SUOIIDITD XTS 3S9Y3 JO 9ATJ 2383S punolad a2yj U] °*pazI[EBNSTA ST
93e3S-1) @Yyl pue 23BIS punoil ayi jo syeirqio pardnddo 3say31y aYyj urt
SUOIJDI[D XIS dY3 JO UOTINQTAISTP 8yl @aaym ‘z *BI14 ur umoys sI S3INS
-31 3yl JO 9UQ *UOTITSUBII LD xl-p 243 ur suaddey jeym jo Juipuelsiap
~un ay3 aaoadwy 03 I9pI0 UT [§] uUOTIBILIT 23aeYD YIIM [Q] [°A9T ToONH
POpPU2IX?d 8Y3l UO SUOTIBINO[ED [BITQIO IB[NO2]OW 3INO PAITIIBD DARY oM

(9] —y[9(NO)2d] 2u3

ur SIndd0 os(e (4) pue uoridiosqe Anuv*OIv ® 03 spuodsaiiod
A1qeqoxd (7) ‘uoI3TSUBI] yU-U durzeakd 3siTy 9yl ST (| _wd
000 8€) (€) Pueq @Yyl *uUOTITSUBI] J) @uTzelakd UOIT Se paljIl
-UdpT 2q ued | _Wd 00} ZT 3I® (1) Pueq yz3uayaaem 3saluo] ayj
*0,6Z I I33EM UT |mﬁwamumu>mmAzuvwmu Jo wnijoads uoridiosqy :| ‘914

0S oy (015 (074

oL 1

SL
000L /s




0LZ

TLC
‘[1 33ed ¢} ] xo91dwod
surzeikd-ri-jearagouefoeiuad-1p 1e9TONUTQ dY] UT UOTITSURIF xl-P Y3
NOILLY¥Vd3S £q $23Ts uoaT om3 BY3 JO JUO UO ITOY PIZT[EIO] B JO UOTIBDID :f -B1d
IDYVHO 31ViS - 10 J1VIS ANNOYYD

AX cmm— e o G2 = T —— — — e i oy

—— Ax

S 61
H O =0 Q@ =~ Mygye (N9)2 i, >$ino)
= ! BEq.beq e———

S o (2K02x)

. SAEOGAIAD AN —— ——
(ZA'2X) —— = ) p—
”’Illlll-lllll‘l‘l‘ll

mmn. 62q

*pue3drl o13EW ‘Wp

-01e ue Aq pa3priq
x917dwod aea1onu
~1q OTajoumise ue
103 wea3elp 12497
A319u@ u0I3D9Td QU0
peryTTdurs % ‘814

Ay
31V1S 3T0H

— = ———) 1 L
T

UIZRIAG 1 e == =

*swsTueyddW SSO] 2a® Aoyl 9OUTS 37qeqordwI SUOTITSUEI] YONS SIHEW YDTyM

Aem B ur 37INq °2q 03 seY wWalsAs ay3y osodand ino 1o ‘uorieiaedss aBaeyd G
Jo 23®3S 3yl UT 10 23IBIS xlU-P 9Yl UT PIAI3SqO dIB SUOTITSURI] 2DUITBA nAzovomlz. Ozlumazov
paxTu ‘98pTaq °2Yy3l jo @anjeu ayl uo Juipueda@ *4 'JTJ UT UMOYS SEB XTIiIoW \ /

~wkse xaydwod ay3 Jurdew ST op 03 posu a1drourad ur am Juryl Ajuo ay3z
23e38 1D S$TY3l Jo 1Ino uorjeaedos aBaeyd v aonpoad 03 mou ysim am JI

*[g1] sondoajom [jeWS UT SIIEIS

210y pezIBO0] ©qIIDSap 03 PaTil aABY SIoyine [eiaa2§ °*aseyd snoased

UT SUOTIEBD 2UID0II3JTq 9yl PuB dua[Au200119I1q 2yl Jo ei3zdads uoridios

~qe 2Yya mouy o3 3Burisaiaiur LK1sA aq pynom IT °[Zl] °3BIS BdULTEA pAXIW

® 03 spuodso1100 saxa[dwod 952yl JO 23BIS PozZIUOT YL °[|}] pawnsse

ST $93T1S UOIT OM] 33Ul JO 2UO UO ITOY PIZI[BOO] B JO UOTIIELAID 3yl 3J1

p23aadisjur aq ATuo ued saxa1dwod 2ULI0II2ITQ Yl PUB IU3TAU3D01I3FIq (&P

ay3 Jo eajoads uoajzooleo0joyd 92yl IBY]I POMOYS OUM I23T3[H JO }IoM Juadal

® £q pajioddns ST 910y pa2zI[eO0] B JO BOPI STIYL ‘[]ews Aiaa L1qeqoad sT
3T Ing ‘umouwy jou ST @seyd pasSusapuod UT I[O0Y B YONS JO L2WIIIIT] Y]

*¢ 2an814 UT uMoOys ST SIYJ *PeIB2ID ST 2]0Y PIzZI[EO0] ' Xa7dmod 1ea[d
-NUTq STY] UT PIAIISqo UOTITSuUBA} LD 2Y3l UT IBYI 20npap am ‘[|] Lioeya
1e3TqI10 1eynoafom 3urdidde £q paureiqo s3j[nsali ay3 woiy *[(Q}] swial
P9ZTIEO0T UT MUuTyl ued aM Y31y 003 Jou ST Aduanboiaj uwoIIBITIOSO 24yl II
*uoar 3JydIa 9yl pue 13J2] 2yl ueam3laq Adusnbaiy uIle3lILD B JB 23BI[IOSO
03 970y PaZI[EO0] B Yons aurdewr pInom auQ ;Yyioq uo pazITeO0[ap Jou Inq
‘uoar 3y8Ta 9yl UO IO 3IFJI] 9YJ UO POIBOOT AIY3ITA ST 210y 2yl 3Ieyl Lem

e ur 1red 270y uUOI}D3Td UB 23BIID 03 21qIssod 3T ST :ST uorisanb ayl

¢ (ND) wmz\mw/zwmm (ND)
Nzl

=9




€LT

92q pInoys 3T IBY] 2pNTOUOD M SI[NSDI [BIUSGWIIAAXd pUB TEDTIDIOYI WOIJ

*039 “_10 ‘CHN ‘_ND ‘0D = 1
*039 ‘1dprakdaesg
‘1hptakdig-,z‘z ‘@1Ta3tuczuag ‘ourzeikd ‘QUIpTihd = YV
1T “prp® fpr®0 fpp™ frpPd oMt foOH o0 = W
"8'2 “[12]°[9]-[%]*[z] waouy a1e
saydwexs  p Auew T9Vg q + & = (1)197 -sayqeraea ¥y pue 3Isuod = RV 103
V=R ——  Wv—R"1
+ ay
puedty
oTjPWOIER @Yyl JO STBTIua3jod XOpal dYy3l puB UOTITSUBRII D @Yyl 103 papaau
£319ua oyl usemiaq A3TTeUOTlrodoad 3oedxa pinom 2uo ‘SuoTITpuod 23eTad
-oxdde 1opun *sTX® pue8T] OIJBWOJE O3 WOJB TBIJUID PauUTIap 1M e Juoie
uoTINQTIIISTPa1 281eYD 03 PEIT YOTyMm ‘umoury 21e SuoTITSueIl ID“¥y‘pued
~T7 OT3jPWOIB Juo ATuo Y3TM JYY-WUT S9x27dwod [eIam UOTITSUBI] ODTIjdumise
Auew u] :SMO[]OJ SB PazZTIJRUmMNS 94 UBD UOTIDIS STIYJ JO SI[NSaI YL

*suoTInyos snoanbe ieiom 40l *1-WO 000l FO s3Tun Ut
A319us snsida [(WO.K)/y] UOTIODUTIXD IB[OKN °*I@3eMm UT Saxadwod
(11)°3e1193-X~0UuBAdRjuad jOo ®ijdeds uorjdiosqe 8yl jo uostiedwo) :¢ 314

- * @ v 3 H b
T T PA°B
leotofh)litdu
d
oz
+EE
-NO
CHN  a4ee j
NIO e
JEN -==-wX Xnmum.oZ i
(24 [ 4 ‘_-.ﬁ..m

LT

[yl
91qrsa9aa1 A12397dwod sT xa7dwod @[TI3TUOZUSq 3yl JO uoIldeaiojoyd ayl
¢soxardmod |mﬁm<|mmmAzuv_ [0z] a@y30 03 3seajuod ul *[g|] 3onpoadojoyd
a2y3 jo wnijoads uoridiosqe ay3 paansesm A(qeqoxad aaey Lyl ‘sapey xa1d

~WOD Y3l O Inofod ayil 3IyS1] ABp 3B U2AD 9OUIS °3ID21100 jou dae xa1dwod
21113TUOZU2q 243 10J SIoyine Iayjo Aq paliodal BIBP Y] "PaAIasqo ST
PUBQ xlZ-P PUODdS B U2A3 3JBY]J 0S ABI9Ud@ I9MOT Yonuw 03 PalIJIYs ST uoIl
~TISUBI] yl-P 9yl d]TAITUOZUd]Q = X 104 °*U0TIdIOSqE yl-P , P23ID9ATP, dsual
-ut ue £q pa12A0d> 21e £3Y3l Inq 312yl IITIS 2I® SUOTITSUBI] (,Z)xO-P 243
pue p-p dyj ‘paonpoijur sT JUIPTIAd B 9sBD UT *(,2)x0-P PALIBO 99 Keu
UYOTyM UOTJTSUBI)} MAU B S2A195q0 a2uo dnoal onbe ue 10 outwe ue £q padeid
-21 sT spue3T] ouedd 3yl Jo Quo JI °*G ‘814 {SuOT3ITSUBII LD 1B 313yl
sa1819ue 19y3Ty 3B puE 3s11J saeadde wOTITSURII p-p @Yyl (II)UOIT Ourkd
-exay 9yl ui °*[9]“[y] suorieInOTEO [BITQIO0 IB[nNOajow a1dwis Aq pazIfeu
-oT3e1 9q UED G ‘814 ur umoys soxaTdwod 9yl jo sarlavdoad utew ayj

‘[81]1¢[%1] per1dde 2q ued uorjexe[al IeIND
-2[owe13ur Jo £109Yy3l 9yl eyl 91qeqoid sweas 3T ‘a103ai9y] ‘uorieiedss
281eyo Jo @23831s B 03 ss2@d0ad ie[ndajoweijul ue £q 30eAI UEBD YOIym irted
910y UOI3D2Td IB[NII[OWBIIUT UE 2ABY 9M eyl ST ITed UOT TBOTIPERI B YOns
03 20U213JFTP UTeW dYJ .AIVON...A+VmN ated uotr TeOTpPEI 9yl 03 paiedwod
9q uBd yU-Pp @say3l ‘[£}] ISTT°M pue myay £q paysTiqnd I9jSuBIl UOIIDBT?
£q 8utyouanb souedsaaon]y JO SOTILAUTY Yl JOo sTsATeue a2yl Juriaprsuo)
©2383S yl-p ,P93021TIP,, 2Y3 Jo uor3idradssp 9yl 03 UINII1 MOU SN AT

*9suads s9yeW 4 *3TJ UT SWAYDS UOTIOEIX
ay3 3ey3 smoys ardwexa STyl Ing °21qels jou ST xa7dwod ﬁH:o.HHH:mw ayy,

§S371Nn0T00 pPaIno1od
uorlex
L) u -edas 931eyd ylL-p WI) u
ZAH:UZAUEHHHzm ¢ snoauejuods ay zAHHsolﬁv&HH:m N

*[91] proa *0'4a
pue 23jueanq °‘v'A Aq paystiqnd ueaq sey uorjeiaedss a3ieyd {(-)ALVLS A'IOH
mA+v—zv¥ + {4IVLS maomuFva peonputozoyd B yons o3 uorjewrxoadde uy

*[g1] suorioeax xopai aisydsisuur jo eIep SUTAIPTISUOD Aq pajeWIIS? 9q UBD
{A1V1S mqom-omvﬂpn-wzww +—  {(-)d1VIS mgom-mmumun-ﬁ+v_zvv

UOTIBUTQWODIDX TPWIDY] JO AITO0T3A Y] *pPo3leaid ueaq sey uorjexed
-2s 281eYd 9ni13 ® MON ‘[#|] HILVIS ATOH @Yyl OIUT [9Ad] yl 9Y3j WOIJ UOT]
-BATIOE2p IB[nO?]oweIjul jJo do3s ' ur dunl TTTIM U0I3O9T® 243 IBYI 31qEq
-oxd ATySTY ST 3T “19A3T xl 2yl pue ajoy lWp oy3 ueemiaq de8 AS8isue oy3
ueyl IS9T]BWS YONW ST AT xi 243 pue HIVIS ATIOH 2yl uoomiaq del LBisus
9yl SOUTS 'Pa3BaID ST 93BIS L) PO3IdaaTp ® uojoyd ® jo uorizdiosqe £Ag



|Z%4
SLT

, -nNseamw £q UOTIBDTJIPOW IDEJINS 3yl 2zA[BUB O3 I19pPI0 UT [2qB] SEB pPasn aq
ued Adouanbaiy ys3a13s ND 9yl 2ours ‘esodiand sTY] 10J 2ATIORIIIE A11eB10

-adsa 2ae , *814 ur umoys se spueSI| I[TAITUOZUDY °*UOTIBITJTPOW 30EJ
-iNS IBIND[OWOUOW P3UTIIP T[9M B SAdTYO® 03 9[qrssod Se 21ed yonu se
9e3 aM *[#Z] 1030NMpuodIWES B JO BDBIINS DY) UO SPUOQ JUDTBAOD 2]qEIS
g %13 £q pue31y ® yoejle am spunodwod SUB[TISOIOTYITIAI YITtm 3urjae3s

*uni3oads YI-YIV

ue jo juauodwod “T TBOT3II2A pue || [2[[BiBd

*[€Z] s$1030NpUOOTWAS SSI[IANOTOD

0s12 Jo 9oe3ins 3yl uo uorjdiosqe 24p Aq UOTIBZTITSUIS UMOUY [[oM 2yl WOIF

Jua1333Ip Oos{e sT ydeoadde ang ‘pojersusd st ated ajoy uoia3zda[a ue uol

-oyd ay3 jo uoridiosqe 2y3 Buranp Apesile IOUTS ‘SUOTITSUBII yi-P WPo3

-2911p, 30 d[aY @yl Y3jTM 3I[ING aq ued swa3lsks jJo adL3 JULIdIITIP ¥V ‘[zz]

$12%j10M-00 pue uyny °‘H £q passnosTp usaq sey uorieiedes a8ieyo [eTIO0]

-29A 103 A3T71qTssod BuT3saIa3UT UY *STEOS IB[NOS[OW B UO SOTISTISIOBI
-BY> aporojoyd y3jTm swe3sAs pIINqg 03 9SN 9M UOTIPWIOJUT STY3 ST I

00€T W2 05T 00TZ

NOILVOIAICQOW HDVAINS

ANI 13Y

*[%#] ¢ *814 ur umoys eijzoeds ay3
] 30 uoT3I®l21dIdJUT JTIEWIISAS SMOTTE YOTYM DWAYDS UOIIID[d duQ :9 -BId

HN 0 H=X

ﬁ@z-u%az__ .Lx.&,az._ ..qu..%az )

————— T T T e === - ¢
s B e T |lllll.ll.lxv_|||,||lll.lllﬂnv.|m~.NII
NO 0 e a (2hp'zxp)
*umoys - IAﬂM“" 3 )
8T wa3sAs 9397dwod ay3z jyo aydroutad n\ o

i a

, <

&
a
a

[@ed

2yl ¢ 2an31g ul *£Lajstwayoojoyd 3ae3s
03 19y3a803 s9091d 2yl IB 2ABY oM
A11eury pue ‘xa7dwod 2yj pIInq am ‘ade]

~aIns ayjl uo pue3I] 9yl SABY 9M 3DUQ & =)
NO— D —X i
*2oeJans ayjl pue dnoild 1Tl 2
-Tu 2Yy3 usamiaq o[8ue 2Yyj 3Inoqe uorl / .
—pmaojur poo3 398 ued auo vijoeds yons ! -

jo uorjejoxdiajur [njaied Ag °sawrl S =l g f = —— louydeueg

0GZ peSeasA® ueeq 2ABY YOTYM SUOTI .m‘v |.I$I/I/IM/ \W:MEWW )
-291J91 GZ JO 3[NSa1 a2yl =21e eIjoads : g it o katmiage mwmm R e Bhe
yo3213s ND 2yl jo 3jueuodwod JYI-JIV T I e = il _ Ep D"
1eoT339A pue || TorTeied 9yl g *B1i ul /,NH/
‘uot13®d rfo—ror | L Ss TR S s eSS e e - AVIAIN-1D ONVOIT == TIVLIW - — —
o7 o
H

(Zle0-P

p-p
p-p
p-p

-1JTpow 2OBJANS IB[NOd[owouocwm 3yl dzA[

—eUE 03 9Sn oM wa3sAs pued1T :/ .wﬂm ~a1e0s

1 3y8 d y3Tm (YI-¥ly) ea3oads paieijul pejenuaije Surl dBINO3T0W ® U0 INOTABYaq 2porpojoyd moys yorys swa3sds purj o3 ayqrssod
“[gz] 3yB11 pozraerod Y3 - T :

- A3 —>




LLe

¢21037919Y], ‘sjusiinoojoyd 981e] °AI9sqO 03 302dx9 Jouued M (IUDTITIFA0D
UOTIOUTIX® IBOW).,_ (.G JO I9PIO Y3l UT 2q 03 PIIFPWIISI 3q UED AI1119q
—eqoad uoridiosqe 2yj UOTIBOIFIPOW 2DBJINS IB[NII[OWOUOM B 10J JIUTS

+1no20 TIM s93e3s BuTA[ Iemo 2yl o3 uoTiexelai prd
—B1 9STMISYJ0 9OUTS 20BJANS 2yl UO X27dwOd 3yl JO 33BIS PIITOX3 3IS3Mo]
ay3 2q pInoys 23e3s 1D xlL-p @yl :jurod juejiodwl I2yjoue ST 2134l

~asodand 1no 10j JUSTOTFI@ 2q 3ou 1AM -C(CHD)- UBYI SUTEYD
suey{e 198U0T Y3ITM SwalsAs JBYI ST 3ITNS21 STYI JO UOTSNIDUOD 2Yg

*y81y 4£192A ST WO3E UODTIS 9yl 3B 29 03 U0IIIIT? Y3 103 £3r111qeqoad QY3
¢23p11q pejesnluod e @sn am dnoid auejyle UB JO PEIISUT JT I35INOD jo ang

*oniea Tlews B o3 sdoip A3Tsuap
>13eWOIE 2yl U9IM3Iaq sdnoad CHD
wms 31 3Inq ‘19(jPWsS SAWI] INOJ
9y3 ‘wole UODTITIS 9yl pue puedT|

*19A9T—xl Yl UT UOIIII[D

v = 1S-UV5,

e{=10}

8Iv= 1S-YVo,

LT = 15tV

181 = _m|m<Ov

V0130979 9yl ‘WO3EB UOOITIS 24yl pue 3aed
om3 3nd oM 3JI °onjeA 2]qeUOSE2I B [II3S
ST WO3® WOOTIIS 9yl uo AJTSUIP UOIIDIT?
ST3EWOXER 9yl usemiaq dnoad THp Puo YITM

ue 3o uworanqralsTp £ITTIqEqOld :0} 914

i e L =13
HONS——HO==HD R

GGlI© 601 621
8c0” €10

€ P
(HONS —CHO —CHD Q=N
$200° 110 G000 vc o
1007 &t
. o
HONIS—CHD g8l L ==N
, 810 :o.\‘lwN ol
1007 €t

€ =N

100 er

9Le

*1030npuodIwWds 2yl JO pueq uoTIONpuod 3yl £q £3IT{Igqeq
—oxd y31y y3itm 3Iy3ned aq TIIM 23IBIS yxl—-P 9Y3l UI UOIID3T2 ¥yl ‘@Toy-p 03
19a31-yu de3 £31sue 2yl uBYl IIT[BWS ST PUB(Q UOTIONPUOD 0] ToA3[-xi ded
£313ue @2yl 20UTS pur ‘UOIT dYl WO PIIBIAD ITOY IY3 Ul ueyl I9y3Ty yonu
ST 9PIXOIp UIJ SY3 UT S33e3ls Jo LJTsuap ay3j 2dul§ °Yy3IYy ST WOIB UODI[IS
9yl uo 2q 03 uoildalad 2yl 103 A3r1rqeqoad syl punodwod 3ISITF Y3l ul

"0} 314 ut spueST 2yl jo

I2A3T-xl @Yl UT UOIJDS[2 UB JO UOTINQTIISIP LITTIqeqoad paje[noled ay3l

e 3urool £q ‘suop 2q 01 sey 3Jeym uo Surieaj B doTaAdp ued 9N *9AI]

~xil Y3l pUB I103ONPUODTIWOS Y] UI9IMIAG ISTIIBQ dY3 9S00Yd am Kem ayj uo

yonm £19A spuadep S70Y-p 2Yl Y3TM 2UTqUOD3X O3 JOU pPUB pueq UOTIINPUOD
2y3 ojur dunl 03 [3A3T~yli 3Y3l UT UOIIODTd aYy3l Jo L3T1rqeqoad ayg

*210Yy-p 9yl O3 pueq UOTIONPUOD 3Y3 WOIJ $S9201d UOTIRUTQWOIIIA
2y3 103 a91xieq ySty LI1°A 3Yy3l 20TJON ‘puryaq ajoy-p e Suraea] Iy pueq
uoT3IdNpPuUOd 2yl o3jur L3TITqeqoad ure3lied e yitm dunl [1IMm 3T [2A9] STyl

WOl1J *12A3[-xi B 03 paiiajsuexl A[9ArieiTiuenb ST [9Ad[-p B WOAJ uU0I]
-0913 uE “9pO1IVI[3 pIaTIIpow 2DBIINS 9yl 03juo JY3T| 2[qISTA JuTuUIys £g

*370Yy-p 03 puBq UOTIONPUOD

woxJ ss9201d UOTIRUTQUODILI 9yl I0F I9Tixeq y3ty L12A ay3 pue

I9JSUBI} UOIJDI[D PUBQ UOTIONPUOD « xl @Yl I0J 13Tiieq L3aaud

M0 °9y3 ST juemweBueaie sTY3l jJo jurod juejxodwr ayj] ‘uor3dal
~UT UOI3D3T3 9yl 30933p 03 aiedaad am swalsLs vyl Jo o1dIoutad :g ‘314

ONNS301 d3Li3n

-1A10HIN313 - 8a1vVH
L~
L] 1
1 ]
L] 1]
Z =N
\H \
1 il B e &
b 3
%z <
o A

— Zm.

F ] = 3 Y
] X“




6L2 8LC

9WI] dWeS 2yl 10J pPaysem pue pPIOE PIIOTYO0IpAy pa3eijusduod aind ur y uz
103 payod32 ‘paystyod ATINJaied 21 S9POIJOD[D IYJ UOTIBDTJIPOW 2DOBJINS
2yl 031 101ag .mEU\m G6°9 ST sTe3IsLad @13urs jJo A3TSuap ayj .mEU\w Gy

$T A31suap sS3I °*°dejans 281e] B SeY pue 23Tym A72397dwod ST IPIXOTP U1}
pauteiqo oyl ‘o3eaisqns YNE1g e uwo y 7| Sutanp 0,007} 3® BuraLjurs 2103
-2q s3927qe3] 03uT possaid ST [BTII93BW 9yl S°poildal2 aiedaad o3 xspio ug
HmAzuv 0h||uHmuumuonaunlleollamnMwH *€0lqs 00/o] Yy3Tm padop ST 3T ‘ssad0ad Buraajurs e £q paurelqo uvaq SEBY
lm HH . muuwamuwmxwmmw:ucqvmm:mu«xOMvcwuw:H.uCNUMMM:meoummuﬁsmwuumumw

AN
30 9pTXOTP UTI () vwawﬂvoadn 959yl 3IBY3J JUIPTIJUOD 918 9M ‘INOTABYSQ IB[TWIS PaAliasqo SKBMIB dAeY

PuE (}) PITITPom 9oBFINS Jo (SITUN Ae1ITqIE) Susiincozoud ZT TBTI 9M puE SIPOIIDI[S JULAIJITP UO SIWI] [BIIAIS pojeadal U2 DABRY SIusW
4 -3ANSEaW aIno OUCMW .mHmum%HU U.HMCHW uo se O.HQE._HW sSe jou mﬂ mNﬁOHUUUHO
w0004 vNHUUCMm uo sjuswaanseaw JO :Owumuﬂhﬂhouﬂnﬂ °24L ..UUU.HOQQ-N aae wm@O”UOOHN
5 SPIXOIP UTJ PaI2IUIS UO paurelqo s3[nsax Axeurwryaad || 2and1g ug
sl L 61 1z £z sz 1 i

-+
<+
+

o

*[9z] sesodand 13yjo 103 pasn 2ABY 9M JBY3 03I IBJIWIS ST 2p0I3d2[2 2yl
Jo uor3onijsuod ayl ‘*o]1dowasy3 B Jo sueawm Lq paanseaw xnijy uojoyd ayj
03 paaedwod sI Juaiandojoyd oyl 'y 98} ¥Vd I9T3Trdwe ur-o0T ayj Jursn

anbtuyoa3l utr-3o07 A1dde am sjusaand jaep 103 93esuadwod 03 I9pIO UT

T! M *WJWHONIAW 906d paooaav(od,, ydeafoaeiod 2y yitm opru ai1e sjuswainsesw
m . JUAIIND PUE DPOIIIITD IDUIIVIII FH§ UB SNSIDA JOIJUOD [BIJUIIOJ ‘uml [BI
w [ ~3A9S pUB 019Z UIIMIDQ PATIBA 9q UED 9P0OIIDI[9 PITIIpow 20BJINS 2yl pue
1z € | MOPUTM Y] U33M3Iaq SDUBISTP 9Y] ‘mopurm ziienb ayjl o3 paydelje ST 2poa3
W ~2919 I93unod wnurjeld 9y3z ‘yTBWS IDUBISTSII 9Y3J oW O] ‘UOTINT0S 34T
M ~0130919 pa3eua34x0-2p B 03uT Ind ST 9pOIIOS[° PITITpPoOW IOBJINS YT
)
+¢€
*sjuaaandojoyd aansesw o3 dn-3as [ejuswraadxy || ‘BTd
T+ v . 30048103713 ZN3¥343Y 905 3
Qy¥0J 3y NI -X207 03y
300812373 Q3LVNIWATI 3004192373 V84
¥3ILNNOD
+g (2652) O'H
{
‘I1eWS 003 ST ey ¥38WVHD 300810313 |
-Ins aYy3 uo xa7dwod aYy3 I0F JuelSUOD uoTIexaTdmod ay3 IsEd Teroads sty3 mu Y3ddOHD AVWOUHO
ut 3'Y3 I0BF 9Y3 03 °Np 2q IY3TW STYJL 'PIIoadxe UBYI IDT[EWS BAB SIPOIT ™ - ONOW
-09T? patjytpow ayj je sTeudrs ayy ‘*aoerd soyes uotr3doalfur uwoxlodays peg X
-23dxa 2yl 3Byl @1qeqoad AI9A T S9Yew SIP0I3IITI peIjIpowun pue parjIp
—om ussM3Iaq uUosTiedwo) ‘jussaid sT ue8Axo ou 3T semrl Auew paA19sqo aae
§9AIN0 Y3BU’TOABM 03 JUDAIND [BOTIUDPI *23AT0IID9[3 9yl £q uot3idiosqe
Y311 103 pue xnij uojoyd [enbs 10J pPe3IVII0D IIB SIAIND 9YyJ ‘umoys aie * hHH”HHHu
$9p013097a (|) paIjIpow pue (z) perjTpomun yijim POUTE1qO S3ITNSDY *SIUDI 31A70%10373 i
-anoojoyd ay3 Jurinsesw UIYM pauTEIUTEW ST TeT3uajod awes ayyl °*123em
ur oNxm.HmzzmA20vm&_mmz safoum ¢-0l+€ suTrejuOd 234L101300972 pearuadLxoap
PYl *HDS spaemol s3jfop ‘Q Jo Teriudjod e je y 7| Ioy paziaeyjod aae sop i g dx n am
—-0130919 2yl ‘sjusweanseaw 9yl Jurliels aiojog 'Iajem PRITI3SIPIq Yitm b rd UT BAOHE MR B U N T




182

*11(6461)8L1L AN @TWAY) dYDISIT
-ey1sdyd anjy °ayositaz ‘raiejezie) 'H B 198Tuniy *Y°'H ‘uuewneg °f

*€L6l “o0udT10sIIUI-LSTIM ‘6 "TOA ‘AI13STWAYD0IIDSTH UT *APY
‘£13sTWOyo013109Td url Adodosoazoadg UOTIVSTIVY T[PUASIUI ‘uUISUBH ‘N°'M
"L96) ‘MA0X meN “*oul

suos B A91TIM uyor ‘Adoosoajoeds uorldajey JruIIUL ‘OTIIBRH ‘[N

*L%S7(6461)T9 BIDR WIYDATOH ‘Tarojezled 'D ¥ 198Tumpad W'H

“1E(9L61)19 ‘BeTaap
~138utadg ‘Ai3stwey) Jueaan) ut sordol “SITIIM 4 ¥ I9YDSTIdH °H

‘8l6€
(8L61)89 *sAygrwayp ' ‘uyny °H B SNTqOW °'q ‘sornoderswdiog ‘d d

.Nomuﬂ—wm_vmm4.swso.wuocH ‘s33eM "[°Y¥

N *901%(9L61)

86 ‘00§ WAYDWY'[ “9SIOK ‘7 ¥ uosweyeiqy ‘g°H ‘uolydTIM ‘S°KW
*£97(6L61) 7€ BIdE-WIYD BI0UT ‘wesQ ‘@Y ¥ SUSNINIS ‘£ d qTuBd ‘MM
*€8L(1861)02

‘way)*3aouy ‘AmemseuedeieN ‘¥ B uosqry ‘4 ‘weysp "'y ‘uioyxog 9
*(TL61) 9%TL uwolleq °*S*O°[ ‘°Te 3@ I0UUO) °Y'[

*991(9961)S “weypy-jswouediQ [ ‘TZUdH ¥ B YOOPINK ‘Q'H

*6501(8L61)Z1 ‘wayp-3ioul ‘ussiaiag ‘@' B pieSid ‘A'[
*681(8L61)8Z EIoB wWIyd-3I0ul ‘wWreH 'V ® ILTTTW °S°S ‘Asd9z§ *q'V

*9/6) ‘S8eraap-198urads ‘aseyq
poSuU2puO) puUB SITNIV[OJ UT SIS§90014 SsoJuorjerpey ‘Suog *N'd

MMMNAomm_vM ‘weyD [ [9e2asT ‘IDTIAM 'V B Wy °Q
*HE8(0L61) 7L ‘weyD ' sAyd-seduasung-iag ‘I9TI9M 'V B WYy °‘Q

*8689(SL61)Z6 Q0§ WAYD WY [ ‘PIog ‘D°d B Q3IUBING ‘V'A

"Z165(9461)86 "PTIQT ‘@qnELl 'H B WOL W'D ‘19YdSTd °H
“6L€9(9L61)86 *00S'WAYD WY [ ‘PqNEL "H § USTZINAIY °H
“68L(5L61) 1€ ‘wayd*[onN-Bi0uUI‘L ‘EWOL *I'H
*$%09(9£61)86 PIQT ‘UTTBN W' ¥ BulIdTd °V'Q
“GYL8(%L61)96 *D0S'WAYD WY [ ‘WIEH 'V § NIIMSE) ‘Q

[9z]

[sz]
[vz]

[€2]

[zz]

[1Z]
[oz]
[61]

[81]

[21]
[91]

[s1]

082

*G%1(SL61)8) SOISAYg ToW ‘aduzrof °r B uewa(Bug Y [y]]

—_ ‘LL(6L61)
€9 s193397°sAyg- way) ‘ua1BTyeMm °"I°[ ‘TIYSUIIS0H °*Q saz0T °*TI°Y
*%72(2L61)9S "sAugrweyp [ ‘IIT I2IBYSS "A'H B sndeqd *S°d [€1]

*L%Z(L961)0} ‘wWaydoIpey pue ‘wWAYy)-SIouI'Apy ur ‘Aeq *d ® urqoy ‘g°W [Z1]
1801 (0861)6}) ‘WayD*Bioul ‘19311 ‘¥ B Wyed ‘DKW [I1]

*G961 ‘4ABorouydag

JO 93INJTISUI BTUIOITITED ‘III 'TOA sSOIsLyd uo saan3da] uewukag aylL [0}]
*696) “Naox meN ‘roul utwel

-uag *V'M ‘A109Yyl 1e3ITQI0 ABINOS[ON ‘Aean °*g°'H ® uasneyried ‘r'D [6]
*L€8(ZS61)07 *sAuyg weyd‘r ‘zifoymyeH ‘11 3 319qSITOM W
*Ioyane SIYl JO suorjl

-NqIi3uod 1238 Aurw pue ‘/6€1(€961)6€ °‘SAyd wayd L ‘uuvwijoy ‘¥ [g]

*GL6L ‘33 661 *d ‘Z ttop ¢,sorsAyd
-030Y4d IeINOI[OKN OtuediQ,, :SWATY °*g°'[ UT ‘IS[[3M °V % susag ‘H [/]

*0EL(LL61)09 BIDB'WIYD'ATRH XT[94 4 B TII2JeZ[ED ‘9 [9]

LL(SL6L) YT
B30y wWIy)-3a0ul ‘}ONT4 ‘' ® UTTEBW "W'L ‘3Iyd91qsary *g ‘ewol "I'H
*6€01(€L61)T1 ‘wey)-3aoul ‘UT[EW 'W'f ¥ BWOL “H°H
L *L811(8961)
Oo .uom.ﬂmﬂo.g.h .wnnm.ﬁ ‘H ® a=une) Y .vvjm *d° 4 .vho.m *0°d Hmu
*TLLL(6L61)T9 BIDB WIYD"ATAH ‘198TUnI) “Y'H 3 TIIdIEZI[ED ‘D [¥]
(6961) hoﬁm3 uyop “saxaydwo) IBINOI[ON ‘uoxaad ‘g°'M ® UMITINW *S°¥ Hmu
.QO—ANmmpv.ﬂ_.l .vGMUm.ENEU 'OV .wacmwhﬂﬁ ‘A0 ﬁNH

‘0861 ‘67 LeW ‘uop

~-uo] ‘uorinitisul TeLoy ‘dnoan Aijstwaydojoyd ¢,193BM JO UOTIBID
-0ssTpo3oyd ayi o3 sayoeoaddy sarjeuiaiyy,, uo ,untsodwdg Leq aug,,
3yl uo aoyane ayz £q pajaodax useq 9ABY SITNSaI 353yl Jo Auepy

*(1861) 60T ‘SE PuB ‘(8L64) LYz ‘T€ PIWIYD ‘rizayezied ‘9 [|]
SADNTIAATT

*jIom STY3
3o 31oddns 103 I9ydEWNYDS 3JSUIY I0SSDJOIJ MUBYI 03 OI] PINOYS M
*UOTJIBPUNO] DDUDTOS TRBUOT]I
-BN SSTMS @Yl JO 40°6L°0%€ % 'ON 3o9load a2y3a jo 3aed st aoded syl

LNIWIO T TMONIDV



