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Figure 4
-59
BED VOIDAGE VERSUS SUPERFICIAL LIQUID VELOCITY:
EFFECT OF LIQUID VISCOSITY--NALCOMO 471
0.025" DIAMETER CYLINDER, 1/8'" LONG
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Figure 5

BED VOIDAGE VERSUS Uj/Uy:
EFFECT OF PARTICLE DIAMETEK-~HEPTANE
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Figure 6 -61

BED VOIDAGE VERSUS Uj/Uy:
EFFECT OF LIQUID VISCOSITY--NALCOMO 471
0.025" DIAMETER CYLINDER, 1/8" LONG
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Figure 10
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Figure 12
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APPENDIX

THE LITERATURE SEARCH--SCOPE AND METHODOLOGY

The subject matter covered by this search was rather narrowly defined as
"the fundamental hydrodynamics of fluidized-bed technology." Within this
definition, two aspects of the subject were pursued: 1) Experimental

data on 2 and 3-phase system behavior, and the theory and mathematical
analysis of same; 2) The experimental and analytical techniques applicable
to the study of such systems. The time period covered was 1950 to present.

A sequential plan was used in conducting the search. First, the presumed
applicable literature files were searched, by interactive computer means
where possible, and through manual indices for earlier years. The output
from this, primarily abstracts, was then sifted and sorted to reduce it
to the truly pertinent materials. Quantitatively, these two steps pro-
duced about 125 documents from a total of 454 citations. The reference
lists from these documents were then utilized to "zero-in'" on additional
papers, of which another 87 were retrieved. The complete document output
of the search was thus 212 items which was narrowed down, to 200 in the
final analysis. Seven additional references were supplied by H-Coal
participants. ’

The indexed literature files searched were: Chemical Abstracts, American
Petroleum Institute, Engineering Index, and the U. S. Energy R&D Adminis-
tration's RECON file. Of the papers ending up in the final bibliography,

the journal Chemical Engineering Science was the largest single contributor,
with 36, while AIChE publications (papers, journals, and symposia) were
second with 24. Foreign publications (non-Canadian) accounted for 53 of

the utilized papers.

While the earliest literature reference to fluidization technology was

that of Agricola in '"De re Metallica' in 1556, and the first patent using
it was issued in 1910 to Phillips and Bulteel, it started gainipg wide-
spread attention and basic scientific study in the early 1940's when it

was applied to the catalytic cracking of vaporized petroleum fractions.

The studies of the 40's and 50's provided a solid theoretical foundation
for describing and analyzing fluidized systems, then the more sophisticated
and system-specific work of the 60's and 70's has built from that. This
literature review concentrates on the latter period but includes seyeral
basic works from the former. The 200 references included in this bibliography
show the following time distribution:

No. of Papers

pre-1960 - 15
1960-1970 - 89

1971-1977 - 96
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The complete bibliography for this search is divided into 5 tables,
according to subject matter, with Table I having 4 subdivisions. The
organization is as follows:

Table A-I - Fundamental Hydrodynamics of Fluidization:

A. Liquid-Solid systems

B. Vertical Gas-Solid systems

C. Gas-Liquid-Solid systems

D. Gas=-Solid systems
Table A-II - Experimental and Analytical Techniques and Equipment
Table A-III - Properties of Coal-0il Mixtures
Table A-IV - General Literature Related to Fluidization

Table A-V Literature Provided by H-Coal Participants

Each table gives a very brief indication of the systems or techniques
covered and the significance of the paper relative to this study.

IAV :md
2/15/78




PINT 4
UBTUOIMIN-UON Y3ITA ueTIeZIpINTg

uorjeyaiIc)

-71

uoyjeia1io)

punoadyoeg

£31119938 pog pezypynyy

T19poR

919731y mojasy

T2poK

5303333 321§ I[d73a8q

S81XINTS Y3IIm UOFIBZIpPInNig

13poW ‘@72T3ay malasy

1o0aloxg o3 3J2UBDIIIUILS

11 n H \H om n "
Saqn)~sT1eR SSE1H/G07 X0L1od-1a3epy

HIOM fejuswiaadxy onN
m Sr3seId/ " " [
mvmwm E—J:.-HE—Jﬂ<\ " n "
SPEId 199315/3uUTa90419 pur 1aj®y

Juljoyteq SSeIH/1ejepm

SPIT0S pue spInbyq snotaey

dI0M Tejuswriadxy oy

BOTI| ‘BITITIS

pPaysniy ‘speag ssern - zajey
speag SSe1H - lajey

8axaydg

12935 10 pes] ‘sseis/seraingsg
{0TI~a03EM ‘10180419 ‘1azey

%10M Tejuawiiadxy oy

P312A0) Swa3s&g

8961 ‘6%1 °d ‘94 ‘Top -Bum -wayp 3o Teuanofluetpeur)
wa1s4S ¥1d73aedIITNy Yy3noayy morg spinyg ART-39M0g
-U cz -UN.H.-HNQ v—km n* -Q -:vz n-m. .> ‘—Jy

R 9961 ‘29 "ON ‘79 ‘10oA ‘soyres -duks +Sodg *Bug ‘wayp
UOTIPZIPINIA JO sajueyoeR ayg
‘H "X ‘nx pue x ‘) ‘uspy

. LL61 *4L *d *¢g *yop'*-Bug ‘weyy -u3suy -sueay
- UoFIBJUBWIPAS pue UOIIEZIPINTJ X0 UOTIRI3II0)H ajduts v
- ‘€ °D ‘sTrTEM

9961 ‘% *d ‘L9 *oN ‘zg ‘7o ‘§97195 wnysoduks ssaa801g *Bug ‘weyp
UoTIBZ2IpINIg pIbyI-prios uj 539713 7aus3omoyuonN
'V "4 ‘zuaz pue ‘* ‘sypyuissen ‘o ‘¥119o1dop

YL61 ‘GL-T¢ *dd ‘6z “1op f@dustog *Sugy *wayy

9318y MmoT4 ut
saldury) 9s1mdalg Surmoriog Sped pazIpinyg prnbiq 3O 10laeyaqg ayj
v *T @ ‘314d pue °9 *g ‘uosdp

%S61 ‘¢E *d ‘zg 7o f+8uy ‘wayy ‘ujsug *sueal
1 jaed :uofiezipinij pue uoyjejusuIpasg
‘N ‘M ‘Piez pue g °p ‘uospaeyoty

LL6T 90z *d ‘Z ‘ON ‘9T ‘7op ‘‘asg -seq §89001q4 ‘-way) -3uy ‘puy
swe3sds pinb11-pyros uy

uorjejuswipes pue uotTjezIpInyg aog sd1ysuotjeysy a28eprop - £3120T0)

"¥ "W ‘Tunoqig-iy pue uyof ‘apisaen

LL6T ‘98¢ °d ‘gg jop *'Bug ‘43 Fo Teuanof ueipeus)
uorsuedxg psg pazipinig PUE Jumiop 979732pd OdTwrulpoiphy
‘g *D ‘sodep pue ‘g -y ‘wpnog

1461 “£98 *d ‘L7 "TOA ‘Teuanop TITYD'1IVY

§921§ 319T131eg
PIXTW YITH swalsds pazipinia Suyaoy TEJTIA2) 3O sojueyoay
"0 I ‘ur8ld pue ‘-y ‘ueje] ‘g ‘uTsIsSaNULg

9461 ‘9£€-62€ "dd ‘¢ ‘1op ‘ssustog Burssursug 1edTWey)y
Spag poazZIpPINIg pue paxTg Yy8noay]l seraanig UBTUOJMIN-UON 3O 40T 2yl
T "M fUOSIMTIM pue ‘'3 'R ‘spaemp3 ‘‘W ‘g ‘waag

£L6T “68T-1L1 *dd ‘g *yop ‘Teuinor SurassutsSug TeoTuway)

swIlsAg oror3xedTITny PIios
UT uoTjejuswipas pue UoYT3eZIPINId 103 uOTIe]8II0) 1exauan - 1 jaeq
Swa3sLg sjefnoyyaeg 30 soTweudq pintd 9yi o3 yoeoaddy pazifeisuay 14
‘T ‘Iyeaziy pue -g ‘ pouxeg

25ud1ajoy

11

4

1

—
*ON 9ouaiajoy

*UOTIBZIPTNTL PT10S-pINbIY

UOTIBZTPINTA JO SOTWeUApoapAH IyL uo 3IN3eIa1T]

I1-V 374avly




BIUIDSATROD

21qqng

10TARY2g MEM~DTqqng

sarqqng 281e7 jo L37d012p asTy

dn-jeaig

dn-jeaxg

ERLCET TS :10%)

107ABYDY WMIBMG

dn-yeaag

#8014 3usIngany ul IoJAeysg

ueUOJIMIN-UON Uf A0FAEYDY

~ |0UdISITROD
~
1

21qqng

a1qqng

21qqnd

a1qqng

a1qqngd

219qnd

spInid
a1qqng

°1qqng

323lo14 03 eouedj3TusIS

880IdN5=-1338M /ATy

A938M/ITY

193eM /ATy

J04S pea/iajey
uotinjog Ie8ng snosnby/ia1y

Apnis Teoy3aaoayg

10180419 snoanby/lon ‘aty
1938M/209
133epm/ITY

SUOTINTOS BUTIIVA[H-123BM/ITY

4pnas Teotla10aYyy

1238H/2TY

spInb1] uejuojzmen-uoyN/sasen

sat37andu] pue i193eM/aTy

Po19A0) swalsis

TL61 “168-6€8 'dd ‘gz “Top ‘@ouayog *Buy ‘way)
spInbIT 8SnodSIA uUT IduULDSITRO) I1qqng
" er ‘asjes8plag pue ‘Y ‘[ ‘9313qEI)

$961 ‘€$8-158 "dd ‘gz *jop ‘sousyog ‘Bug rwayp

a19jeM Ul sajqqng
A1y Jeuojsuswi(-oM], putyag SoqeM jO IoTAeysg puUER ainljonilg
‘Y ‘suyriod

L96T ‘ZI1-L6 °dd ‘gz °*1oA ‘°yoan pInT4 ‘reuinor

pInbTT ® uy ayqqng sey a8ie7 e Jo
4£372072A @y3 uo KLavpunog [eITXPUT[LD Sujuisluc) ® JO 3I09IFF oYL
*¥ ‘suryyon

TL6T ‘01-60€Z "dd *[g *{op ‘@ousyog ‘Sug ‘wsyy
spag pazipInid ui dn-)eaig 21qqng JO WSTUBYIDK IYJ
‘Y r “9%Ba) pue Y ‘3IFTIID

SG6T ‘Z91 *d ‘£3197005 jeoySoioitud °8praquey osoxg

£3TSua@ 91qBTIBA JO PINTJ SNOISTA
Aawoq a1qIssaadwodu] ue yo umixqiIinbiy vyl jo 1930BIRYD Byl
'S ‘aeysaseapuey)

%961 ‘16 d ‘gy ‘oN ‘*Bug *3oesy "H) uo -dufg ‘oang pag
§I2q10Sqy pue S103089Y 91qqng UT IUIIFI[EO)
‘4 ‘4qq1d pue ‘*g W ‘Bunox-ooy ‘'H ‘d *jueqispie)

%961 ‘618 "d ‘g "ON ‘Q1 "10A ‘iruInOf "F'YDY'I‘Y

MOTJ4 JUuaxaANIIAJUNOD
:1 waysLs pazipInid pinbi-sesn T1E373137 JO SOTURYIBY 3y
"D °f ‘urdiy pue ‘7 ‘snpydel ‘°H 'y ‘e8prag

7661 ‘16T..°d Z1 *T0A ‘°'yieW ‘1ddy °3aend
£37711qe3I8u] 1074RL UO £ITSOOSTA pue UOTSusl BoeIing Jo 8309331
‘H Y ‘uojBujuusy pue -y ‘uewjjag

§96T ‘897 *d ‘z 'ON ‘11 "10A ‘yeuanor *g'yd'I'V

weal1ls aA83BM JuI[nqany
€ UT UOTIOK I[qqN{ XIY JOo uojieldijisanul jejusupiadxy uy
‘L *9 ‘owry) pue ‘'L ‘aayeq

6961 ‘S18 'd 'g¢ 'ON ‘11 ‘7oA ‘TeRUINOL "F'YD' I’V
SpInbyT UETUOIASN-UON U E91qqng SBH JO UOTION
‘9 ‘ozzndy pue °*H ‘ejjieilsy

0L61 ‘08c-€L€ *dd ‘gz "1oA ‘eoustog Buy ‘wayy
Sjueulmeljuocy

3Jel] 3O DIUISBAJ IYJ UT SUOTITSuEI] MOT4d suwni{o) ITqqng

'V ' ‘uuind pue 7 [ ‘uosispuy

EENEFCIEN

(44

1C

114

61

81

{1

91

St

kit

€1

(48

*ON 9ou2a33ay

Swo3sLS pINDTI-SE) [®IF310p

INI

UOTIeZIPIN]J JO EOJWBUAPOIpAR Byl UO 2iIn3eisly]

1-y 419Vl

'd




$S6T “6L1 'd 4391908 *1Tug °Bpraquey -o0i1g
L1208yl ajewixoaddy uy :£371suaqg wﬂamﬁum>huo PINTJd
dn-jeaxg a1qqng Apn3s Tes130a00Y] SNOJSTA AAP9H 91QT5691dwodUI UE JO WNFAQITInbg 2yl Jo asjoeaey) ayg
v oay ¢
d “°PIH e

€461 ‘€0Z-16T *dd ‘gz *jop ‘9oustds *Sugy ‘wayy

SUOIINTOS VAd/C0D BIPa snoanby uy Buisyy Ssyqqng sen paddep yeotasydg

©sa1qqng a13uis jo 1otaeysg 193eh/Z0 A 'V ‘neyspeig pue *T *1 +y ‘a3ay3Ing €€
1
1L61 “829-L19 *dd g7 ‘yop ‘aoustog ‘Suy ‘weypy
uoI3Inios 1e8ng snoanby/ity . #0714 3n{S ur spag pazIpIh(d pue sp¥nb17 yo uotsusdxg

A0TARYydg 8nig asiepm/aty - - "D "3 ‘seqyaeg pue ‘-y ‘33117 ‘s ‘I ‘jaurewyoolxy ‘*y ‘L ‘9sean ¢

£961 “LHET-LE€T dd ‘gz ‘yop ‘soustag Suy ‘waypy
sajqqng 281eq
Jo s9131007ap Sursyy 3y3 uo adeyg a1qqng 3o duanjjul ayr
adeys 8uig-syqqng a93ep/1ty *Q ‘UoSTaIEH pue "y ‘r ‘aIevan 1€

€461 ‘91T *d ‘g "Top *-Bud °yp *ujsuy -suexf
SPInbIT 937uUTIUI ug BursTy sa1qqng Jo 83T11Tno1ap pur sadeys

$91qqng a[3uls jo iotaeysg SpINbIT 17/s9s589 snoTaep ‘Y 'r ‘avean ot
9/6T “L91 *d ‘45 'top ¢-Suy ‘u3jsuy ‘suei]
SpInbyT 81qIosTumY y3noayg
. 170 utygeaeg/aty A1221g Buraoy soyqqng pue sdoiq 318uls jo sarifoofap pue- sadeysg
$37qqng 218uUTs Jo aotamyag 109419 austdysg/aty 'H "1 ‘uedn8y pue ‘-3 “I8aatepM 'y *r ‘asoean 62
£961 ‘S€21-12z1 *dd ‘gz °*top *-1og *8ug ‘wayp
1040271y 14yad ‘1oyoaty 14utnkiog spInb17 L371susq moT ug safqqng dep pesrreyds .
s31qqng 218uls jo £310070p @STY snoanby .uuymz\wou ‘usBoagIN ‘aty ‘A TV ‘meyspeag. ‘feq-cg ‘uospaeysdTy 9y ¢330duaaeq j:74
REUTEI S L B
Y0661 ‘SLE *d 00TV Ton - r 05 Kogrrdoxg
saqny, uy spinbyT yInoayg pue
1oragyeq 3niS pue ajqqng aySurg a3em/arty SPTnbIT papuaixy Y3noayy’ BuisTy” s31q4ng: 987 ‘Fo. Sojuryasydg .
SUBZUIOIIIN/ITY R CeeTY 9 fa01hel pue SR se '
D Lemradat oo me :
0961 ‘%ST-y91 "dd ‘ge *fop **Sug 'y -uzsui -suex
PINbIT SnodsTp B up F13110 ue! JeudTIedizoF a1qq fye
uotiewWiog 3rqgng SPInby] 3715005714 YsTH/1ty <1 'D. 0 g “aernyog pue:t g iri ‘uospiieq 92

€961 ‘Ssa1g °n 98praguey
§21913aed pezTIpiniyg
uoljewlog ayqgng 'q ‘uostxaeq pue *g °p ‘uospiaeq (4
9961 ‘8€L-1€L "dd ‘1z -fop ‘vousyag -Suw ‘weyp
pod pazIpInid Buriqqng L1snonurjuo) e jo J1oTaByag Byl
12po pInbig-sey £pnag 1B2139109Yg, ‘Q ‘uostaxey pue ‘g ‘r ‘uospiaeq L7d

£961 ‘BIST-£1ST *dd ‘gz *fop ‘soustog -Sug ‘weyy
S21qqng 1TV 1BUOTSURWIE-OM] pUTYaq SayEM Byl
sa%jeM a1qqng UCTINTOS 10a3241D-2338M/1TY ' ‘1s3en3prig pue 'y ‘r ‘eviiqean £¢

3o3lo14 o3 odoueoTIUBIS P312A0) swalsks EEREEFTIEM *ON @dusisajey

swa3sds pInbii~sej FCENEEEY NI
’MI
UOTIez1pINTy JO SOTWEUApoiIpdH 9yl uo 3anjexa3T]

I-V Figvl




8661 ‘A/%186~ SL-4 ‘‘suexl, p121d IySyTam ‘moosoy
swa3lsdg pinbyr-ses yo so>yyneapdy
uorjewrog ayqqng ‘¥ "R ‘yoraoytakas pue ‘s s ‘azpseieiny 94

8961 ‘usf ‘ye °*d “*3ugy ssadold pue ‘way)
s91qqng JO WOFIBULO]
UoIjewlog arqqng *¥ °N ‘I00Tny puw ‘°y ‘iBwny ‘°S ‘yjInmeuysyiy b

8961 ‘6%S d ‘y "oN ‘L *ToA ‘‘wey)y ‘Buy pus -puf
SUOFIFPUO) MOTJ Fuelsuo) ivpupy §pyInbyl Snoasyp ur woyjEwIod Brqqng
uoyjewtol syqqng 10122419/1%Y ‘¥ ‘N ‘Iooiny pue ‘°Y ‘ieuny ‘*g ‘IyjanueuysiIy w4

L961 ‘8¢ *d ‘T ‘oN ‘G *1op ‘mye3oy myeSey
suiems a1qqng

8utaa2419 snoenby/a1y 3o dn-ploH se9 pur £37d018p dY[S ‘as3omelq 21qqng 28ei1say
uor3EwIOg °Tqqng 103BM/ITY ‘H ‘ejoqny pue ‘°L ‘eieyeaty ‘Y ‘opjox £y
8961 ‘1§ *d ‘T "oN ‘T °1oa ‘ueder jo °*Budy -yO (ruanor
suofINTOS 23B[4d SNOI0g WOXJ pajzelausn) sajqqng
uojlIswiod I[qQng IOUIISITRO) snoanby ‘suoqaecoxpdy ‘iejepM/aty ‘H ‘ejoqny pue *°% ‘exeur], ‘s ‘oiwy ‘°*Y ‘apyoy (4

SpEnb1T SNOIFIA
A1y8TH ur serqqng 1Ty 218uls jo adeys pue L31oo7ap Bursiy
I0tABYRg ¥f1qqng |1Buls dnikgs ur0) ‘110 a03ISB) “BUTIAIA[H/ATY ‘1l ‘TeaTYS pue ‘-] ‘®Ieyeyy ‘°y ‘ewrfoy iy

#L61 "ELET-£9€Z "dd ‘67 "10A ‘@ouatos rBuy ‘weyp
adudIsI RO ATqqNY uo L3Fo07aA yoeoaddy jo aduanjjul ayl
22Ul252TRO) BTqQGNY I93eM/aTY C 'R ‘339007 pue *Qq Y “ydrIIRdATY oy

R L96T §SOT-€S0T 'dd ‘zz *y1op ‘@dusydg ‘Buy ‘weyd
suojjeor(ddy pue
L1009y 91durs 389y woay BurIeIa[900Y I1QqNg B PUTYIY BINSSIIJ

uofleUIO] I1qQqng £pnag yeorzaaoayl *y ‘31aqaagdny pue °*[ 'H ‘uosauep 6€
9961 ‘€201 "d ‘G "ON ‘Z1 °TOA ‘teuanof "I YD'I'Y
“10§ *37ES ~ I93EM/IATV #o1g 3n1S paemdy (w7394 Ul dnpjoR

loiaeyeqg 8nig 193BM/WBIS ‘Y 9 “qawuydng 8¢

SS61 ‘687 d ‘¢ "oN ‘T ‘1op ‘yeuxanor T Yo I'yY
595592014 uoIsaadsiq
ut 3ur3ayids jo wsiueyosy otweulpoipAH sYj3 JO S{ejusmepung
dn-jyeo1g 21qqng Apnag jealzazoayl "0 ‘rL “9zujy LE

2261 ‘1 *d ‘76 10A ‘'8ug °ypy ‘uzsul °suea]
uunio) 21qqng e ul 8epiop puw L3003 JOo AITmroFFuf-uoN [eIpRY

swien§ afqqng JO Iojaeysg a93BM/ATY "H 'C ‘STTTH 9¢
SL6T ‘42z 'd *gg ‘oA ‘*Suy ‘yy ‘uzsul ‘sueiy
§3uUQ I97[BWS JO wrems e ySnolyl a1qqng 28aw] B Jo ISTY Yl
Suaess a7qqng jo XofAeysg 193BM/ITY “H T “STITH 119
2 393foi§ o3 sduEdIFTUSIS poasaoc) swajsig EEBEEEFET *ON 3dus1ajay
)

Suo3SKS pINDJi-589 (8913194

|

IONI
UOTIEZTpINid JO SOJWEUAPOIPAH UL U0 SAnIBISTTT

I-V 319Vl




0561 ‘z61 °*d ‘v s9119s ‘107 ‘104 ‘£391903 Twhoy ‘*uoxg
Sauelgd 1¥ayl 03 iBTndofpuadiag uU0F3IIAITQ
B Ul pa3eaaladoy uaym saoejang pinbl yo AIy1rqe3Luy ayy
dn-yeaig aiqqng 4Apnig [eatr3yai0ayg *1.°9 ‘aordeg 65

8961 ‘Z€6 "d ‘gz ‘10p ‘ssuatas *Suz ‘weyy
a19qng Ssep ad1e] ® jo ayeM sy

10TABYRg oyey 10292419-1238M/ 58D "3 "V ‘y3aream pue ‘1 ‘azajysners 8s
'\ . ~
T 8961 '8€6~L€6 "dd ‘gz ‘(oA ‘adusios *8ug wayp
Aanoasy ug sa1qqng uo3ay jo asyy je £31%0704
103Awydg a1qqng ay3ulg Lanoaxsp/uoay *M ‘198ay3pasayog LS
)
~ 14961 ‘8zz-£1z *dd ‘gz *Top ‘soustog -Sug rweyy
~. PInbIT B uyl 21q9ng se9 a31e7 w 103 K1oayg BUIWEdIIS @3y
punoadyoeg Apn3g 1edT33108Y], ‘d °r ‘uospiaeq pue ‘J *y °g ‘urddty 96
| €561 ‘88 *d 6y *[op ‘sseifory -Sug -weyn
SPInbIT ur sayqqng sen JO UoTjoN Byl uo ssypn3sg
J0TARyag a1qqng a78urg spinb1 zz/aty ‘L 'H ‘a9qaey pue ‘N ‘3 ‘sarqeag 39
8961 ‘9€6-vE6 *dd ‘gz c1op ‘eoustas -3ug -wayy
SMOT4 X91BM-1TY ul spaads Snyg jo SJUBWRINSBIN ISTIaXg
207ARYyag 8nyg AdIeM/ITY ‘M ‘pLoaire8any pue ‘L °V *SeSITTOdIN %6
2961 ‘zoL-£69 *dd /1 ‘1op ‘sousyog ‘Sug -waypy
MOTd BTqqng Iseyq-omL
sTaAeNS jo 101aeyeg X3BM/ATY T 'a ‘UTTYOIN €5
2961 ‘19 *d 0y *yop ‘-Bugy ‘yy ‘uysur e
saqn, 1e21319) Ut BOTd, 22
20%ARYRg Snig T238M/3TY 4 IF (mospraRa pue o0 r’ ‘saiiiy Yf [43
R PR R Vrooaiy R Y N - 7.; _; e g,
2 CEYLET: ‘28025 1L0E + dd” (53T 18T a5G0 STYR Bt ; S
INIILITRO) B1qqng SIaqunN Spyoukay moT. 3B auyy uy w:«m«m.muﬂqmsn.oaH .OEUQGwﬂmwﬂmooxM RN e
sayen a1qqng aut199£19 f11Y M CN ¢ Sep tH M (50353009 P uetekbis e S
T 19/31Yy d "M N ‘usssoy pue fep 'y +q SU358009 % g ¥ ukuefa iy ap 16
: Erfioft mdp™ Gang LR W SRS SEY RS & £ b ol ;
y Beoem omedtaaihiotT v aded 3k S o '
" Lo6T/e G527 TR Hof Pleutiofi 44Ny 1o ERE R
A109y] aseM woay S9FITO0Tp amﬁ«ﬁhwﬁqwana:m,MM4ao 321pR1g, YL, . s
43150134 #51y 31qqng Buls  sprabyq 431509514 M0T/sED arqnyos-uoy : Lo s ol ;ag.:,mmwdﬁ&ummmzﬂ ) 05
: vl BRI TS & LN R TV AAEL
s - X R Y IS
S96T LmW “4gz *d 'y trop ‘rwayy -Suy pur Ypur
S97qqng Ted1asyds yo waemsg e Jo £319079p Sursiy
fmieag Irqeng jo 10TARY3g Apn3g 1e2T38100Y] ) wu,.auu:uuwz 6%
GL6T “L97 *d ‘gg -yop *3ulg way) ‘ujsuy ‘suBly
ST®POH 219qng pInby1-seH Jo majaey SULN]o) 3Tqqng UT MOTJ TENIOY puE MOTg &1qqng Teapl
SWSIUBYIBY 3IU3ISITEO) a93emM/ITY ‘d ¥ Y9Tazedyary pue ‘p 'y ‘339007 -1
UL6T “4LL1-9£L1 *dd ‘97 *Top ‘aduslsg -Sugy ‘weypy
2194nd TPUOTSUdWEI(-OM] B PUTIYdq o3eM 2Yy3 uo 330N
A0TARYAY ey aa3em/aTy ‘L 'r ‘3pur Ly
FEEINFERE] dOUBDTITUBIS p313a0) swa3sds EEIEREREN) "ON @duaiaj’y

Swal64S pINbIT-5e5 jesiaiop “d
Im.l
UoT3ezIpInId jo sotweudpoapdy eyl uo FINIRIIIT]

I=-¥ 319v1




