sSSP g N
SED S R

%0k $27)

JHOTYONVE  ‘IINFIDS 40 IFLNLIASNI NViON!
§80U9|0g |20160|023 10} 9NUIY

epbeH ‘s "W
Aq

aiojebueyg ’'og | 1
‘LS 3°'S N
ybnouy

BYRIRUIEY JO ‘JADD)
ABojouyoe) pue asue1dg jo idag

03 pajywang  docay

rNIIDS OIS0 1003
¥ BH.LNBS



{1
*ISII "33 wouy aduelsisse pue juoddns

3yl e aAaeb oym ibprg Aeypep J0SS940dg 03 anp ase syueyy Ay

- "p4ehad syl ul JuBWRBPJNOIUS JO 32UNOS P SEM
Jemaey  ‘Jgsuorssiuwwo) A3ndag |eidadg ‘eldny seq AeTupStul *3404)d
J18Yl JO4 pUOM 2 [1PWS 001 St SyuRY] *BYRIRUIRY 40 $abe||iA ay)
Ut S3snoy eyl 3o us3aq sAey jJ0uU PIN0d 3| esISy ayl pue 3dalosd ay)
‘wayy Joy 3Ing *aA0ls siy3 jo uoriehedosd 3yl ut usweheanosua pue
1Joddns ayy (e sAaeb eyejeudey 40 JudwuJaA0Y ‘ABO|OUYIB] T 3dUDLIG
340 juswiuedag ‘cey epefyeiq 'S 7 p044 pue ueLueweJgnse|eg *A°JW
*321M7 Lheydup pajLsLA a3y "uoLleuLwWASSLp SIt JOJ juoddns jedow

AY3 | 1@ 2Aeb UBLSAP 2yl putyag uLesqg ayl SI oym “Jewny *¥*4044

"epeuuRY BJPIIN 40O
sabefi1a Auew ur pasnyyip Bury1ab mou SL 3A01S ay| ‘sabejjLa Auew
ut Jepndod sL 8401S ay] *3A03S Styl UL poom pade|dsas jsny erate
9ALL anpisad tesny(noiube *|any jo 406 JaA0 Buiaes sapLsag A}

St AJUB131443 (3N SIL pue paubisap uIIQ SBY SA0IS WOOIYILQ MY v

"SasNoY J1ayjl ut paidnsisuod 106 pue -/pgTC Sy
pred aaey odoad aJow eyl 10B) Ay wodj Jeafd st se A31|1qeidadde
poob punoy sey a|y eJlSy ‘epeuuRy BAR3IN 4O sabe|jia po Jaa0 07
2A01S MBU SLU] uayel aaey a|doad 3sayj pue UOLIINJISUOD 310 pJISY
Ut s34adxa ase oum abe||iLa Sty3 uL s|doad 01 9Je auayl °*sasnoy ot
UL Afenuue poom|any Jo Sauu0] 0Z1 Butaes st abe|tA ayl *91g St
Butaes (any  eBeyia LFeysup ul SasSNoy auyl e ulL Apta01d0ey811PS

Butysom sue 370 w¥ISY 310 VSOH SSAjoyows ‘1usidijya |any

SINIWIDAITMONNIV ANV SINIWIAIIHIV



adgoebueg ‘°oSI]
3093H “S°HW

*£Ja3uno?
S1Yyl 40 abey|iAa Audaa A[|BUl} pue BYBLBUJERY BJRIIN 4O abBe|LA
AJsno 03 ABO{OUYD3Y Siy} BULJDADD JO) Pads B 2wW033q pinom 16eydup

» abef| LA SUO ul 3n) BULARS JO SJNJuUBA | |BWS B 3PYL ISN2Y |

*pabpa | mouyoe A1n)a3esb s1 SIS Ybnouyl eyelRUIRY O JUAWUIIACY

‘ABo|ouuda| pue 8dualds jo juawiuedag a8yl wosj J4oddns jeLOouUPUL 4

*uOL3eSLURDIO Sy JOJ YJOM 40w Op PinoM | *I5[1
“169SY wouy sydalouad dn axey 01 aunseatd e sy 3] t128C0d stus
40 tuawabeuew ayy ul njdiay A{2WalIxo UsIQ IARY OYM JJP1IS Sty

pue J§ISY “AJe12.29§ jutop ‘uepedobeley *S Ul 03 anp aue Syuruj

*uau g
03 |njajeusdb paopul we [ -IpHaH LulP{PY DUE LJISBUS "W'I4W AQ 3nO
patJded aup sjudwauanseal LBeyoun Jo epneg eusBy pue aphan *CUNCUY

‘qeyg *STHCJW 9JB SBA01LS 3yl paidnsasucd oym a(doad auy A endy



Al
RT
1A
1A
3!

ot

S39vd

(tel)

*P31INJISUOD BJP S| BJIISY
alaym ployssnoy 40 saweN - 2'g'y xjpuaddy

A0S WOOJ UIPQ MAU JO UOLSN)JL(Q

S3A01S
WOO JY1Bq PO PUB MaU 0 uosiJedwo)

$3A01S WOOJ yleq Mmau Jo ubisaqg
S3A0]S WOO0J U1PQq (PUOLIUBAUOYD
DA07S WOOJ yYieq 3UDLOL}}e [INng
Lbeyoun uL Buraes |any

S1sA|RPUY Uy - UOLIBAJDSUOD [any

al0 P41Sy 40 @duewJOjJad PLALY

310 BJISY J0 uotsniyig “*

S|25S8A 1P|} 40 B0 RJISY
AN eJISY

SAANIS [PUGLIUSAU)

1Laey poo4 °

LBeyoun UL $°2UN0SAU
(an} pue uolidunsund any

£600POYLIW

punoJsbyoeq *

SINIINOD

91

61
1A
£l
2!
I
ot

"R



BeM (210 WYISY; SE DOWRU MOU (SIC BSOH, STY3 JO UOTIRUTWSSSIp
Fo suwwexhord zofew Y "E¥ejeUIRY JO JUAWUISACD 'JUSWUOITAUY
pue FfSolouyos] pue souaTHS Jo uswmiiedaq Y3} UT S8TIVISIDSG
uay3y ‘oey epelyeld ‘'S I'IO0I4d PUP WRTUBWRICONSPTIEH'A'IW JO
UOTIUSIIR BU3 MaIp PpRUURY BIRII[) JO S9BBTITTA aU3 UT 2a03S STYI JO
SS80DNS JURISUT 2yl -ATFUSTOTII® 3IT UT JuIng g prhoo Tang Jo adka
Aue ’‘sgaTeyoms sem 2A03S 2yl ‘Huraes T2ny woxy 3redy +sisbeT1TA
Y3 o3 sTqesdapoe ATuybTy °q o1 punol pue poars A0 PTNCD Tand
255 SaBeTTTA 92Uy UT ‘BUTARE Tong ¢08 I9A0 PIMOYS *OSIT 'SI1UDD
YUILSY e 940315 uoTjeaisuowsp Axojeroqel auyz ybnouirv ‘£get 3snbny
Ko pes3oazred sem o970 esop 9y} JO UOTIDNIISUOD JO poyzau a1dwrs
pue MaN -yemIey ‘SMIJ WOIJ SOULISTSSE TRTOUBUTI 2Yl U3Ts Theyoun
puUnoI® pue uT pPI3IDNIISUOCD BIIM SHA0JS aI0W TeInAng ‘(ahenbuet
BPRUURY UT 2A03S SURSW STO PUR M3U SuesSwW ©SOH) ¢31Q ©SOH; Pa1Ted
usyl sem sTYL ‘€867 AeW UT 103ePTISaAUT STUY JO (2pPoH ¥ 'S 'IW)
agnoy  sauazed syl ut xﬁeqbun 3e utehe psiysal pIaTI ISITT
sem 2A03S MaUu BYL *TE) Z86T IvaX aU3 UT Te 3@ Iewny Aq usath sem
3tun Lashhel A3tunumod ay3 JO SOTISTISIDLIRYD 88U TTE YITM PooI
Butyooo 103 sA031s Butuang poom JusToTIIe Tony ued ¢ mau syl JO
ubisag °309 sem AdusToTyze Teng Te3O] Syl ‘Itun Axebhel A3tununwoo
STU3 ut patrdde sem TanJ JO UWOTISNAUOD PaITOIIUOCD Jo aidrourad
B ‘AWTI 3ISATTI 2U3 I0d ‘1867 JIeak oUu3l ul epeuuey vIel3n UT oRFeTTTa
v ‘theygoun 3® poa3sal PISTI 3ISITI sem 3Tun Azahbel A3tunuwos syl
*OSIT 'ISDOSY WEIT S0uRlSTSSE TERIOUBUTY 243l U3aTa Mz 17 atun Azohbel
Katunuioo ued ¢ ' woxy pauteh sedustiadxs syl UC DasSeq [T 32 IRwmY

Ra padoToasp sem sa01s DBuTuINg pPOCM JUSTOTITS TANT MdBU Y

punoxfyoeqg - T

FORL



‘saber11a Buranoquybrsu
3o a1doad sy3z 03 uoljeriIjSUOWSP pur HurtuTeIl IONPUOD (r)

'q70
VHILSY 3Y3 Iona3suod 03 o1qissod se s1dosd Auew se utesl (9)

‘ucT3IeAOUUT
mou gTY3 Burpesids jo poyzauw syl ur ST3ITNOIIFITP paooay (q)

‘AeTtea theuyoun ur seber1ra jo sdnoab ay3z jJo ployssnoy
AI3A® I2A0D PINOM UDTUM SHTIO WHLSY 00T I2NI3suod (e)

isaat1300(qo DUTMOTTOT BY3l UITA ‘eXejleuley JO JUSWUIDACD
‘AboTouyps], pue souatog jo usmyredaq sy3z o3 posodoad sem SoA03S
FUSTIDTII® Tony JO UOTIRUTWISSIP 3yl uo eload e ‘purwm ur sjutod
289Y3 Y3ITM -peposu Jo3dej juejxodut ue sem abeyTra auo ut bButaes
19Ny osTe pue aToym v se abe11TA ® 03 FI0 ¥HISY JO LA3T1T1Tqe3idedoy
‘uoTIeuTWSSSTP I3doxd S3T 103 pepesu UOTIRWIOFUT IJueizzoduT
S8¥M UO OB puU®R d38BD JUSISIITP JO 'BIRIJS DIWOUODD IJUSILIITIP
Jo sasnoy uT F'10 YEISY JO aduewwIoyiad oyl ‘OSTY *UOTIPAISSUOD
I03 paxapTsucd aq 03 ubnous juejlrodwt sem Hurjesy Ieiem y3eq 107
88 yons §pasdu Ten3y 1aYyjco ‘UoTITPpPe Ul "S8A03S 9S9U3 JO uoTIenTRAd

wis3 bBuol e saey o031 o3eridoirdde 3ybnoyz sem 37T

¥ xTpuaddy
ur usath st tbeyoun 3e sumexboad butureIl SY3 HuTanp pPeIONIISUOD
$BA03S 9yl -paystIgelss sem suweiborxd bututesy Jo Afotopoyzsw syl
!K1eAaTioadssx 0TI3STP anymny, pue sioTefued uy eibun pue Texauy 3IE
sdured Buturely aiow om3 Y3ITM "$86T ‘b Axeniqed ©3 vg6T ‘9z Axenuep
woxy 1beydun 3e utebe proy sem suwerbord AUTUTRII UOCTIDONIISUCD
FT0 VEILSY 3IsaTI 9yt -AboTouydss] pue sdDUsTOE 10J TID2UNOD
83838 eyejruIRy woxy jxoddns apisine pue eyejeurey ‘Abotouyosl pue
adUSIOS Jo 3uswWIIRdAg BYI WOII JWed STY3 10] SOUPISTSSe TeIDURUTT

3yl ‘exejeuiey Jo suUeSIIIe [OOT ayl buturerl ybnoayl dn uayel



uayey axam sasnoy ool ‘Tibeysun e dweo Buturell 3IsaTI Syl Butanp
pe3on13suod LpeaiTe axem 910 eIISY 2I2UM Sosnoy o moxy 3redy
*TTIebereA pue eyjealsy esoh ‘uobbng ‘sppnbejoy ‘theypun ‘saberTIA
Aq pspunoxans Aayrea 1Heysun sy3z smoys 2iInbBTI aYJ *1°b1a
uT uaAT1b ST 3INO paTITED UIDQ IARY SOTIPNIS PYJ SIIYM sasnoy Jo
uoTIVIOT aq;‘qnxn dew abetr1ta ayl rifeydun punore paIjlusad sasexrgA
8Y3 UT JNO 3IJST SemM 8EnOY ou ‘aTarssod se Iey SY °‘pajelaunus aIom
UOTIONIISUOD STQ BIISY 107 sosnoy auy3z ‘Arisxtd -theysun "LITepUeK
weanx nuystaeyeR, 30 diay Syl YITM 3INO POTITED SBM YIOM dYL *IT0
RIISY JO UOTIONIISUOD pue ulsjled uoridunsuod Tany ayl uo eiljep
3I0aITOD 03 syzuow Q[ 3O porTaad e a0y pakordwws sem THeyoun woxy

@T0 ®IISY IDNIISUCD 03 uosaad pautell e 'IeUg S ¥ IW

XBoTopouasw *z

*PaYTIDSOP UDIQ
9ARY UOTJIRPUTWSSSIP 5§37 DPUR 2A03S ISIBM U3eg MdU JO aduewioFiad
‘aTOUM ® se 9beTTTA 9Ul ur BuTaes {an3y JTeI2A0 ‘ST0 BIISY JO
UOTJIRPUTWISETIP ‘SOAO0ISTRUOTIUSAUCD ‘ITqey pool ‘uisiljed uctidunsuco
Tagé 23 UC SO8TIpPN3s pPaTTeRILSP 2U3 UO sS3ITUsS I ayz ‘aaodsa
STY3 uIl (pg6l Aaenags3d €2 ‘€8 HOL OF ISA'ON'0°D) sioiebueg
‘IDUSTOS JO 9INITISUT ueTpul ‘ABoTouyosl pue SDUITDS I0F TTOUNOD
83e3g exeseuIey Ubnoayy elyejeurey Jo juswuIsao9 ‘Aborouyssl pue
20UaID8 JO jJusuwideds Ayl WOIF SDURIBTISEE [RIDUBRUTI 3YJ UITM $86T
yoIeW Ul pojxeis sem 3oolfoad 8y 'ssaT10alqo asaul UITM

*Teng

aaes 03 padoToasp pue paubIssp ST 2A03IS WOOI MU ' JT 998 (JI)

pue ’'spadu TeDOT 03 uorlilejdope pur ‘UOTIONIISUCD
83T Ul SUOTIBRAOUUT 3JInoqe burtig ued am JT 2828 (2)



_—— e
. R a

_U Baggon R

LR e -
/f,_.... | = Streem

LY
W 1
.
- NN Iy

a ==y
.. Kottegudde

-

th

<06,D




SBM 24038 WOOIYIRQ MIU Y] IONIISUOD 03 poylew Y -uostredwod
JI0F PIInsesu axsm SIA03IS WOOI {IBQ PTO 3Y3 JO SSTOUSTOTIIY ‘9I9Y
"pa:masazd |81® S3TNSS8X 3yl pue (TbHeyoun ‘s, 2pHaH "M S IW) osnoy auo
Ul INO pOTIIRD ax9m ubtsep (310 °IISY, U3 uO paseq s2a03s burjesy

19384 Y3eq JO UOTIONIISUOD Y3 UO sIWWIIdXS SATSUSIXY

"INO paTIIed OsTR 819m sTseq Buoy yeem uo teny JoO
Butaes -sasnoy ussoyo Atmopuei Ul S2A0315 BYI IO $0§ ISAO pIINSESW
az9m uoridumsuod Tenz 213T0ads -sa03s Ayl JoO foustroizze Tony oy

butysel Aq Ino patireo sem 2a03s a3 Buriojztucw ‘A13sey

‘S398YS UOIT 3R] UO POyood
aae YoTyM (Tujedeyd, ‘,esoOp, JOOD O3 UOTITPPR UT STISSIA WOIFOQ
JeT3 uo BUTYOOD SpIRMO] Stm pPo309I30 uoT3edIFTIpow Iofew 3yl *speau
Te0OT 23 3ITNS 03 910 ex3sy syl AITpow o3 usywilspun SI0IDI9Y3 SeM
Apnas y ‘peoxood poo3y 3o arnieu ‘pasn s1assaa Jo adk3 syjy o3z snp

9s01e SWaTqold TRISASE ‘UOTIONIISUCD oyl burize3s exoJeq

‘PAIDNIISUCD SDA0YIS SYI TR 306 Jeud S ¥ Iw
‘suestiae Tedo|1 rTexsa2s jyo diay ayjg UITM “J9umo asnoy ayl wmoag
OTINQTIIUOD 3Y3 ST STUL *apew sem juawled ou ’‘STUl 104 *I3UMO
asnoy ay3 Lq Apeax 306 ‘pnw pue suols 23TI833EY IO IO peIoONIISuUOD
SeM 8A035 ‘sTeriajew jo A1ddns syj3 pestuebio aphoH 'S W 'IW
£1e3931098 S3T Y3ITM TICPURK BYBRANX Syl *01s X0q IsnI JO0J SIBAOD
BY3} PO3IEDTIQRI TIACYDY RUBKRIIPYUIA'IW q:;;msxdetq 1eP0T *ITRpURR
eyeany ayl ybnoayj pestuehio sixsm ‘utex woxjy 3vejoad o3 KAeumtyd
103 19400 ‘UBAC DPITYI pUR PUOD3S I0J SPTT ‘23e1b ‘I9A0D xO0q

1on3y ‘éd]:d 0T X b '"2TA ‘UOTIONIISUOD I0J STERTISIRW

+dn

o Wt =



THL Pl A TR30%

383107 IOUTW 01 01 - SNOAURT T20STH

uapaeb uorjezueId 0z o1 v s3onpoad eosxy

uspreb uorzejuURId - 18 89 £1 sjonpoad

INUODOD

abe11Ta a3 8GE 15T LOT sH1M3

punoxe 3183107 IOUTW AJp pue sqniysg
puel e3l3ey pue Iea

-BpueRYD 388104 SAIISIY 212 6b £ze pooM 3Ind

e ke e e e Y S T T o — o ) o T T (LIRS PUF . 2+ B mhoes nbe s it o 1 e et 2k = o e bk e o o e Al S A ] L e o ek i B e e bl

Aep /6y Rep /by Rep /Py
uzeq  Huryood
Ioy 103
22IN09g 130 e adKy Tong
K31yuend

TOYHONN NI AVd ANO JO SAEAN TAnd

1 F19VL
£9€ uotrzetndod (q)

£o (Theyoun) sesnoy Jo Isqump {e)

*MOTeq paijussaad s1p sitnsal Iyl -Aep suo 101 poasn Toang

Jo KA3t3uenb ayjy Butuyftom Arrenioe AQ peljewTiso axom Burjlesy Isiem
Uleq pur Burioon I0J spaau TenI 213sawog *TanI job Asyz asasyum

WOIJ S82IN0OS 2yl UY3ITM buoTe sbeITa STUI JO Spasu Tang 8yl SSosse

03 po3oaTToo sem ursized uortidwnsuos [3NI 2U3 U0 BIR(

Theyoun ur s9oincsal Tony pue uoridVmSuod Tond ‘£

‘paoTeburg 3DULTHS
JO 2INRTISUT UETPUT '{TSITS 'UOTIRIS PIaTd) 'SHousTog 1edifotong
I0J 8I3USD TIISPUS'W'D'IW AQ 1IN0 pPOTIIRD USRBQ IARY SSA0CIS UO
sjuswaInsesw Ayl 'IN0 PITIIRD UM JARY epRUURY PIRlln 10 sobeTTTa

Auew UuT S2A03S WOOI Y3edq MHU JO UOTIBUTWSASSTP ayl "PIATOAN

e



‘mo7aq udATB se aesTo ST abelaous
Ien3 ‘puet poirabsp e UOns I0F SUD JO v 3@ peseid eIpUusSIBN'I]g
Aq psjewtlss se pToTA renuue ey/souuny §'T JO DIPWIISS S59D0XD
ue UaAg ey o/ Inoge 3snl T abeITTA STYL I0T @TARTIIRAR ISaI0F
"JOUIM Jo eaae 1e303 Byl "S$HTM] pue saniys syl buTtpriaoiad usaq sey
9beTITTA 243 pUNOI®R 3ISSIOT IoUTW BYL ‘pueT BIlag paumo Kiszearad
Y3} wWoOIF 2w ST DPOOM IND JO 6T 2I8w § *2FeTITAa STU3 wWOIJ
uy GT ‘Iemepury) I$5I0J SAISSDI DU WOIJ pauyéqqo ST poOoM IND 3yl
‘goawoT Aap pue sHBTIM3 ’‘sQnIys se 06 pue pooM INdD SB 6L ‘snpIsasa
Teanjtunotabe syl wory 3sw ST gG7 INOGeR UYITYM JC 3INO TanJ JoO

SaUU0} OOf INOOR POSU S2SNOY £9 UITM aPRTTTA 2U3 ‘snyl

‘Theyoun ur AxsbEbe( axew o3
poom asn Kouz JobuoT ON ATTenuue paaes ST pPoOom JO £2UU03 0P Inoge
‘1Tany se assebeq y3TM Tg6T UT JITUn K3obBel Katunwwoo ued ¢ e J0O
uocTIIONPOIIUT BY3 O3 anp Ing abBRTITA STY3 uTr poom bBursn pajeacdeas
aq o3 posn 201Nl sueoaebng -psapeau aae ssuuol (Gf 3INoger IRU
sSMoys STU3l TI® 107 93ewTiss uy -‘osodind sSTYl IOJ pasn ale (SSARI]
pue sqniys) 1eny AjtTenb isssa] AT3ISOW '9133eD> pasl 03 ﬁurxqoo
JO junowe dWOS ‘UOSESS Autex Butanp sonpoad tean3ytnorabe burkip

‘ant1 buryroq-ied zojpspaau sT Tand ‘styy woxy 3redy

Sauuoly Off = ujeq pue burtyoos 103 sasnoy €9
107 1enk oue 10T poau TONT 1R

Puraeay Injem yiaeda Jo] poou 1ond

il

uosiad /fep/bBy IR0

uosaad /Xep /By €7 T AUTHOOD InI papasu THNJ 8Ul SNyl

¥ ko




‘ABhaje1as IUHTI B agq pTnoo 2HRITTA 8Y3 UT TanJy SIgeRITRAR JO
280 FUSTLTIIS 2yl ydbnoayz 1sny OTISHWOP JO UOTIRAISSUOD ‘330I313UL
‘quetd sebotq ' @ary 03 ueld Aue sSey IJswIey IIYIo ou ‘A1twey
1ad rsqwnu ut ¢-z ST AurpIoy o733ED ‘TIRWS ST PulpIou puel ay3
souts pue sasnoy ¢o uT juerd seboiq suc A{uo ST s1dYl "puel 3IS8I0%
3o uotizepriafop dols 03 se [TaM se a1doad ay3z o3 TeIoIIaUaq @ 03I
furoh 81 Teny PuTaassuod utr adweiie Aue ‘snyl *1S2I10J JCUTW B ueyl
Ioq4aq Ou ST 31 pue pepnuap huriish ST eale 9yl '3ISSI0I B2AIISSI
IvARDURY) JO UOTIRITOTIX® SNONUTIUOD O3 ang 'JUOIS 93TIIFIIR]
yatm pesusdo Fut3zish Armors aae s3sa303] I0UTW 2y3 pue TIO0s
do3 sy3 Bursodxa ur Eur3lInsal onj se bnp buTaq mou o1e sqniIys jo
7001 oyl 'saeaf 2yl I9A0 ucTIe3TOTdX® X940 O3 ANp SISIIOT IOUTW JO
uot3lexfop SNONUTIUOD IJOJ UOSEaX 2U3 2q O3 punoy sT sbejaoys STYL
‘guspaef 3JnU eoHsIE puR INUODOD puUR pue] BI38q ISSIOF I0UTH butarvy
g0 a31dsut aberita AUT3 STUY3 UT I=2a03y JC abeplIoys 3¢ ST 21243
aIc0aroyl ‘pPeSpPURMSP ST PRI TTA SUI UTHITM Aouatorizns J19S 3T

1eak 1ad sauuol GET ST sasnoy £9 103 abeiaoys 3vu ‘sayl

R o . s omin s Y P e YA A ! S o B PO o P ok S Sl P A R o o Mk M M S e S e e AR S e

surre’

eoRIP pUR INUODOD anpisat

atgeTTRAR ATTRDC] wex] Ssuuel f S3UU0Y GF TeanyTnotaby
(spect peay
ubnoayy ‘aearpueyd

mOII pautelqo I89ICT IoUTW ZoARDT

aq 031) sauuol} 6§ wol1l SsUUOI 0T sauucy Qo7 shTml ’'sSAnaus
JIedxdoTINg ybnoauy
(359.10F IeaRpuURYD

wNIF pPRUTRICO {puet
2q ©03) ssuucl 08 ®332d) Sauu0l Gf SaUUC] 66 poOM 3IND
abeiyaoys 520IN0OS [RD01] posu [and 1any 3o adkly,

AOYTIIA TOVHONA NI ENEDS Tand
Z AIGVL

SIONIIDS TYIIDOTI0D3
HO4 FEAINID



*s1esssa Jo 2dA3 U3 Y3joq JOF STRITNS o PTNOYS pa31onNI3suoD
2q 03 240318 U3 ’910F2I3U3 pue HUTIHOOD I0I pPasn 91¥ STISSaA
WOIIOG punol puw Iy yloq ‘ssnoy oTHUTS B U] ‘wWOIIOQ pPUNOI BIR
ISBIT JYF pue WO3joq IeTI SIP pesn £7asssA aUI Jo 09 ATaeeu 'STUz
JO 30 ‘(¢6e) =2310d pnum pue (301) 1oddod pue ($/) to931s ssafutels

"($11) dsead ‘(4:£) whtutitite Jo oTe StssssA AUTHOOD BUL

‘spaau yons o3 puodssl. sacisasuiy
PTROUS SAOIS 43U YL 'PINOOD BIR S8UsSTp g ATUuo swt3l 8y3 Jo
SV DUR PINOOD ST 20T USTD au0 ATUO 'DWT} 2yl JO 367 pPOyOOd ale
soyusip ¢ ‘swily dy3l 3O %dg ATuo 3ey3 umoys sey uxsijed buriooo pue
3TgeY POCI 2yl UC $2IPNIS ‘C°D* T 8¢ O3 PUNOT st POOI pejoosun pue
pOROOD JO oT3ex IYBTEM Byl BUTOOD padu 30U Op UOTUM 3T 3O Ino

paredsad ssyst1p pue (pand) 310B0& UYITM paxTw ST 80T Syl

-aeek ue ur sfep g1 3Inoge Atuo Butanp soTiTwe sy3l Jo 30f ATUO
Aq psumsuod pue abpriiod exew o3 pPITTOd ST INOTY ,TheY, -sButueas
pue uoouisjlje HuTinp ea3 o3B3 SSTTTWRI BY3 JO %06 ATUQ ‘uajes
s1e ysiy 10 rlges 'reques ‘80Ti JQUUTP pue Youni Buring 'pewnSUOD
sbereaaq TewIou a2yl ST Ba ‘HUTYEOD SPOdU YOTYM WelIR YDBTQ puw
BOTI JO BPeRW (TTPI, PUR (BSOQ, YITM 3sezyesad saey ardosd 'Hutuzow
o3 Ul ‘SUOEES1 *NOTBTTa1 107 osnoy su3 oPTEINO USAD s48ibdas
® uo pexood ST 3T pue usty 1o ardoad syl 1B $0¢ INOQyUsEs
21e sstidqelabsa poyCOD uUOIITPPE UT -s830T1d8 pur soiqeilInboa
‘estnd pearTOog JO 3INC SpRW (IeqUES, YITM PIXIW ET 9011 DPayoo)d
"eye3RUIRY JO UOTHAI STYZ Ul pooj ardezs oyl ST @oTH

AsTTea Theuoun ur SsbeTIIA JO 3ITqQEY pood ‘¥




BY UT pooj pPoNced FO IUBTOM

" o s i i 2120 o ot S D . B = i ) T D - a' ‘g . g

wh uT Juang poom jo IUBTIM

1sMo{10f St pourJsp 81 SA03is Sy Fo ssoupbob 16 3t vt

AGHITD © ST USTUM (Dd8) voraduhstod tang argtﬁaas ayd

£3/sTedM 0009 = USHE} TRODIBYD JO SNTRA DIFTIOTED
By/s1e0M 008E = UDYRI POOM FO shTea DTItIotTeD
0009 X I2A0 3381

TeODIRYUD JO (HY) IM - 008E X pooM JO (B) IM
e 18 s e e o 12 B 1 e 1 v v e ROUDTOTII AR

pOT ¥ Fobs X peolerodeas
I93°M JO "IM + L7 X pPOleay I93EM JO tHY) am?
*POOM  IND
{eSOlULWOT BTIPWIDY) ¢TI3RW,; paTap uns Auten 3887 Hurrroq rojem

X paansesw asIam S5A03S 980U} JO SBTOUSTOTIIS T19ngd 37O BIISY

Io ubtqbu;masstp 2yl 21039d peI1DaTIOD 2I9M BIYD IsaUl

e ok s i e i At e dh S i b A L e o S e Y i

- ok Gl s A - —-——— oy e P

By/ubope  $02-9T G q

By fwbnde  40Z-ST %61 o

B /wPopy  d8t-Gt 207 g

B/ubcpy  21-0T1 206 ¥ €9, Theyour
(a-ﬁr; ses) )

o ohut v w1 o - - i ks k. e e ol A L A A W et R g e g B N A S LN AN L A S N A S S

o4s Kauarot;;g 20UBINIOO § DAOIS JO edﬂm sasnoy Jo*oNf obelTIA

Kt o o e i e e e M ot el e 1t A T e e A e g

£ F1a9d

‘¢ o1qel ur ueaTP are uoridumsuoo tany o13Toeds ay3z pue XouryotIye
Iany 178yl ‘souriooe afejusdiad pur Aa03s JO ad&y, ‘7z =anbrIr ut

uMoys se SaBeTTta 252Ul UT posn sae s2a038 Jo sadi3 anod

SB1OUSTOTIFo I1oU3 pUE S9AC3S hUTUING DOOM TRUOCTIUSAUOD ‘G



o by

830 €381  g30€

WO NI SNOISNIWIG 17V : 310N

%,
S




o1

"HINIATW
pnu pue ¥Sny 9013 Y3TH peplacid sT suoTiernsur 3esy (L)

‘ued 38313 9yl molaq papracad st @loy ITR AJepuodes (1)
*AoUsTIDTIIS IBOY WNWTXRW 3AaTUDER O3 ued pIf pue puz ‘Isy
MOTSg WD Gg°Z pue wd gl ‘md ¢7 o3 Araatrioadsesa paisnlpe

aIe aa03s ayz Jo doi pue wol30q BY3 UIBSMIAQ SBDURISTQ (Y)

Lauwtyo ' ybnoayz no sacf pue sI9ssSHA pPITUI
pue puodas syl Jo wol3oq sYiz moreq sessed seb antgd (B)

*2A03S 2U3 pue sjod syl usomisq deb aTe ou ST sI9YL (I)

23e1b aysz
MOTadq mOputm e ybnoryz ur-357 ST ITe junowe paxtnbsy (3)

*2A038 STUI
ut posn aIr 22TsS IwWes JO sST2SS24 WOII0G punod a2yl (o)

'XOQ TONJ © UT paIsaod 3dsy T 1ongd  (4d)
*a3exb syl motraq woIrl

ate burizey s3evib uoaT 3ISED B ISAC Juang st 1sng (e)
*®IR BSA0IS STYY JO sainjesl juejzyodwT ayl ¢ aanbtry

UT umoys sT sA03S STUJ JO MaTA TRUOTIOSS SS0J0 aYy]

‘Roust1o1IIe UbTY SASTUDR 03 ‘TEOTIBIORUR pue TejudwTdisxa ulzoq
‘4NO POTIIRD u99q DARY SITPNIAS [RISADS "2aA035 Butuang poom jod
¢ ur AoustoTIIe YLHTY 2avy O3 INO PITIIRD UIDQ SPY uoTIeIuswWTIadXs
2ATSU21XT '[$] T® 232 sSeIYO] WOIJ peY g URD 2sh €3T

pue quamdoTsasp ‘ubisep ‘=10 BIISY JO JUNOSOR paTrelsp v

910 ©BI3SY JO uorjdriosep Jariq ¥ 'O

“MCT
ST ADUSTOTIJH ’'S)OWS SS8DX® OIanp 8sSNOY sy3 SPTISUT pasn aq Jouued
s;o;pozd 2937 3nuoKos ‘Asdouws ote Z'FTJ UT Se 2A03S TRPUCOTIUDAUCD
5Y3, 3BY3 932y 23B3IS O3 SS8TpPIsuU ST IT "PIARS 8q uedD [=2Nn3J

a10mW pue SACYS @Yl ST I9338q DJS IO anfea ayl ISMo]



FOR ROUND VESSEL
(a) Wi
&
W £
— 7
R T T L L £
I — __ “ —— __ — ” .V_m. 10cm
i i
——) _q | _ ! " Y
o % 22 R R 7 r27
wooo [} [ .
bem —= A4 T25cm

SN

\ ,.v REE KIS
\"

LXK

LN \ 2
(_Nx_una /mloﬂs /mlmna /_m:..o husk ond mud

mixture

[N
o
(o]
3

15-16cm
SADNIIDS WIADOTOOE

HOJ FULNED



11

ubtssp postwTido v 9aRY ©3 POOU B sem 919Ul 'S103F9ID2UL ‘I9FSURIY
1e3y SS9T 03 8NP ITNOTIITY ST HUTHOOD uaam *3zZ ATUC ©I 6§ WoOII
foustotIze au3z Hurtouper snyl swo 9-G AQ S9SPLAIDUT [9SS8A JO WO3I0q
DY} MOTSq SOURIETD 2Y3 ‘sT9sssa punox ATuo desy 03 pelIdNIISUOD
2A038 Y3l uo 3Iday ST T55SsA IeTJ ® JT ‘UOTIDSS snoTasad

ayy ur 3no pazutod useq sey se ‘adrioead Tenjor Uuf

*AousToTie 3ISsybTY SADTUDOR O3 INOOG
ued J9JSsURIY IeSY UNWIXPW J3BY3J OS SA03S 9Y3 OIUT paddtp aaom siod
syl ‘s3jupwrTIadxe 103 USR] SI9M IZTS 2WeSs JO £ 2anhTI ut uaasath
adeys syl IO STISHESA WOIIOq punoy "(Zmo 0or1) “5 X 4,6 Inoge aq
o3 punsi st 106y { ut POOA Fo BY t uing o3 psposu eaie sjelh sy
‘ajenbape punoz sem anoy isd jony Jo 6y 1 3jnoge Hutuing SA0IS et
Jesy MY ¢ 'ATBurpaocooy ~Ft&096 a jo Ktrwesy e Butyodo 1oy poaitnbex

385y JO IUNOWE Syl UOTILILSPTSUOCD O3UT YOOI ublsap syl

uo O=g uéui‘axom Agq
aseaIoUT sSoouelsIp ‘(£ 2anb1l 935} 2A035 sSTUl U (day sae sTSEERA
21873 USUM 3Ing 8§67 MOTaq sSTTel AdusIoljie sao3s syl ‘siod syl
10 yses motaq suo ¢ ‘Aes Aq psseeaour axe sjod syl Motsq aauenstp
oy 3T rAbustoriie ybTy sAaTyoeR 03 sxejaweded [E¥DT3ITIO Axaa axe

Swo ¢ pue swd ¢ swd £7 s3od syl MCTa( SaOURISIP Yl

‘pepasu sem Apnis Areutwiiaad ® ‘(syossaa
wo33loq ety  Ho) ‘saaTmasnoy A paaTSSp SUOTITPUOD oyl o3 =1qelIns

31T e)EW O3 pue pisry ojur ueid eIyl sIEfsuULII Of

By /suwb 04 ST DS syl ‘toulshoi siod ssiul
sU3 T1e ButYel 26H ST AI0 YHLISY polonrisuos Aiojerodqet €1yl jo

Asustorzze (ond € 2anbTI UT pPUNOT 3 Ued =1TeIL9p I8vYL



1

‘sTeesaA JO adA) JUSIBIITP UT SBYUSTP IO W A3st1aea Buryooo 103
Pesn 84 pPINOD 2A03$ 2DUIY pue STassaa yons pur sued Burhiy butdeay
103 pa3TIns AT(eepr ST 3T OsSTyY -shesn s3T ur weyqoad snotass
Ou 313M IIAYI 2DUSBY pUR SuWID Z-T Inoge Aq asealosp saod ayl morsg
S90UEIBTD Y3 'aAoqs‘moqqoq 3IeTI SU3 uo doy sie 8ZTs 2TgeIINS IO

8T8S53A WOJJ0Q PUNOT USYM JBYTF 9IaY PO3OU ag pPTROYUS 3T

*sabeT{Ta sayl utr UOTENIITP I0J Mou
PMOTTOF u@dq Sey § 2I0HTI UT UMOYUS SA0IS STYI JO ubrsap Teuty oyl
‘By/ewb QIT sem syossaa woljzoq 3ery UITM 2A035 23 JO sanTea IS
UL *8T2S§3A WO3I0OQ IVTT JO 258D 2Y3 UT @O IR IBISURII 3PaY 19MOT
03 snp ATTRTIUDSSS ST STYL 'STISSDA WOFIOG punol I0I FIO YIISY aul
ueys I9MO0T € ST STUL *‘22¢ sem AJojeroqel syj ut paaeT1ude atdoad
8-9 3o 3278 A{1rWeI ® 10J ST9S%2A WOIIOQ IBTT U3IT™ AouwtorIze
389UuBTY 9YL *(§ 21ge] 998) 327 ATUC Sem AousToTI35 Te@ssoa wolzoq

PUNoOX I03 paubIssp 24035 ® U0 3dey oIe STOSSSA 3BTI USUM

'SSOUBISTP WO3Ioq JO uorIeTIea Ag peidsIre ST AoUsToTIFo au3
MOY SMOUS § sTgel 'AousIdTIie UBTY SASTUDR O3 TEIUNSSD seM STYU3
‘aTdurts A1sa SO0 UOTIEDTITPOW STYI UPNOYITY ‘SapouelsTp paitnboix
ou3 deay o3 sued paTyz pue pucoss ayy MoTsq peptacad sT durny
B 3ReU3} 9T § 2aInHIJ pue ¢ 2aInHTI usamilag 20USIBITTID 8yl 't sanhrty
UT usATD 8T 2A035 DYl JO MSTA TRUCTIDSS-SSOID 2yl ‘Ino Jybnoaqg
Sem sSobRTTITA 853Ul UT POIRUTWSSSTP o0 UBD UDTYM STOSSaA 1e13 107
3TO BIISY 'SIRTI} PIOTI pue sjurmTIodXe [RIDADS 1913V

STPS§3A JeTI IOF 210 ©IISY -/

STRfsAA WwN330q IeTY UT BUuTHOOD I0T



10cm -

FOR FLAT VESSEL :

Tow O
” \ :ns
\\\\\\\\\ %

\

“ /’ 12Cmx12Cm GRATE

AIR INLET AND m_nm husk and mud mixture
ASH REMOVEING SPACE

-

Fs. 4



CENTRE FOR )
ECOLOGICAL SCIENCES

£l

110 YdISY peidope aaey
sasnoy JO 356 ‘Apnis xspun ssbelTra £ 243 ul ‘wsyl Aq 3Te3 3ou
SeM 9TOY PITUI Y3 103 98N 8dUTs aJimasnoy ayl jo 3sanbeax ayz e

1Tems 3day sAemie sem 270y 30d pPITUI Ul JO 92TS ayl (p

ATaa1ipadsex pag
pur puz ‘38T 292Uyl MOol2Q WO G°7 pue wd $ ‘W0 [l 3I€ MOU BIDURISIP
2yl *o*T 'ST9SS8A 1B pue punox yjioq JO Spssu syi 3IIns 03
poasnlpe exe saouRISTP 2U3 ‘pTOYSSNOLY SY3l UItsm argeribar Apesate

s1eb¥eA oyl 103 pajsnlpe o2q 03 sey 2a03S oYl sdULS (O

‘papTacad jou sem 3T 9ouUsy pue Isn

BIIX® OU JO sem 3I2TUT ITe AIepuodss syil SI0J9I9Y] ‘peproAe aq 3jou
*

PINOD T9889A 2473 DUER 11L2S BA01S ay3 US3MIaq WMt £~Z JO IIPIO aysl

3o deb Tews ¥ ‘puw JO INO POIONIISUOD ST 3A018 YL (g

'pOpIEOSTIP SBM 20USY pue TeT3IUSSS3 jou sem ubisop

Teutbrro 2y3 uy papracxd 3@TUT Ite OSUYI IOI I83InYS (e

tpae Koyl 'ssbe11Ta epeuUeY RIRIIN UT DA0IS STUZ JO UOTSTIITP

sy3 Burinp opew ©I9M SUOTILOTITPOW JOUTW [BIDADS

'9 aznﬁ;; ut uoATh ST abeTTTAa epeuuey eIR3IIN UT 370 BIISY TedTdl]
¥ *[6]°09IT ‘1SDSY Agq paysTiqnd Tenuew UOT3IONIISUOD B0 BIISY UT
puno off UEd HOTIONIISUOD 83T JO JUNOOOL POTIRISD ¥ 'S einbiy ufy
uoath Atdotid Xisa st sAots suz 4ohr3sucs &i &dsqs sdb :kststdtize
etaionpoides sasTyoe o3 UbTsep TeutHTIO SY3 03 sFotd €8 3ddy aq
ued UOTISUSWTP SA0}S Yl eyl os sTeTIe3RN STgeTIRA® th@scf YITA

pesTASD Ueaq Sey SA038 STUJ 3IONIISUCO O3 poyzew aTdwts ¥



¢ b1
(P)

aods DBuisaowad ysy pwo jsjul Jiy

(3}
94040 UOJl §SD) WIGL X WG]

AT

s

4\
|
\

4

I

1
; ’ ~ v/ \

|

|




G b (b}

)
0
O
0
|

\
[ ]
]




IDVYHINN

v 370 vylsSY




vI

IT8Y3 ey 3T2F Aoyj @sneooq 3593 BUTTTOQ 193eM Kq SS1oULTOTIFS
aangeow 03 9AT132I5dO0D JOU DI9M SOATMASNOY ‘OSTY *8SNOY O3 28NOYy
woxy A11ed 03 ITNOTIITP SeM pOOM PIaTIp PILPURIS 2U3 SOUTS poInsesw

K11peax aq j0u pInod S3A03S 8soU3 JO ADUSIOTIFS oSUL

310 ®I38Y JO aduswIojIad DPLatd 6

"epeuue)y exell] ut A3TTIaN s3T pue K3rirqeidsooe
831 Moys sso0p STUL *2a03s iad . /0gI'sy¥ pred saey saaylo
TT® '3I8TT STY3 UT sS2a03s 6T 3deoxy -3Ioefoad ayz ut PEIITUWOD uvyl}
azom paystTduwoooe ussq sey STUL °*SA03s mau ayy jdope o3 seberita
Sutanoqubtau yo atdosd oy spensiad o3 apew oq TTTM duwslze eyl
peuoTiuam sem 3T ‘Tesodoxd j3oofoad syas ul 870 BIISY pPOIDNIISUCO
pue punoxe 2uch saey (epnes vuieM 'IW ‘opbey ysawn'IpW faeyug sy
‘epboH's 1w ArreTnotized) theyoun wolxy suosiad peurery BUI SISUM

epRUURY BIRIJ(] UT SBSNOY GGZ FO ISTT © ‘D xrpuadde ug

"HOVTTIA SSATANOWS ' patred aq ued Theysun
210F819Y3 pu® S0 BIISY SSoTayoms ur BurTyoOoOD uesq sey abelilTa
STY} Ut 8snoy Aisad 3sowyy ‘Iesk suo souTls 270 BIISY HuTsSn age

sasnoy Oyl 83 TTe 3IeY3 SI2Y uorTjusuw o3 juezzodwt ST 3T

*FISSIT 2A03S 38U YITM Op 03 buryjou =219M
31T 3suTtebe suosesx syl pue aaols sTy3z 3dope o3 BUTTTIM 30U 2I8M
898nOY § I8LIT e ‘OSTVY 'dA03Ss sTY3 3dadow 30U pTP A9yl 21021943
pue joox peayd3leyl pey Theyoun uT sSISNOY MIF Y ‘Sasnoy oay3 Jo
%66 PPIN3ITISUCD SIHRTTTA 983YY UT $STQ RIISY OHT Shyl "UdATH axe
AstTea theyoun Jo s9BERTITA TTTRARTIRA pue Ippnbeioy ’wvijeaviayesoy

‘THeysun uT sSISUMO aSNOY OOl JO seweu ‘g xtpusaddy ur

37O BI3SY JO WOTSNIITA -8



a1

paatnbax swrl "5A038 sTY3 UT JUINq 3 ueo (dsny @ota 3deoxa) TanF
Fo adk3 Aue ‘ssoTajOWS ST 5A03IS UOTITPDE Ul *STO BIISY UT poasIyo®
ST poomTany oyl 3O 3.5 3O bButaes ' ‘A{Inosue3iInmTIS S{ISSIA
89143 8yl IT® UT Buiyooo swr3l 2uU0 JO s3Tnssx HuTxel 2103219yl
*2A038 TRUOTIULRAUOCD SY3 JO 8NTRA JJ4S uLSW sY3 UBY] I2MOT $/6
g1 3T 'ﬁx/smﬁ 01T 30 antea Azojeloqe] 2yl ueyil IaybTy ST UOTITPUOD
PI®13 8y3z ut paureiqo By/swb z;1 jo sntea DaS ybrnoyzTy ‘swbh
9Z1T "+ S0P onteA 2yl BuTA®RYy SBA01S TRPUOTIUSAUCD 5Y3 03 paxeduwod
ge a1qrbIT6ou jJsowTe ST ST0 eAI8Y UT HJS auI UT ucTleTIea aul ey
smoys ATIe2[D $9A038 TRUOTIUDAUOD PUR BTQ BIISY JO UOTINQTAISTP
0dS 8yl jo uosTredwod Y 'se1qeisbsa paxooo pue Aiino aTqe3zshsa
‘8011 30 bHUT3ISTSUOD Teow pIeEpuUR]S B I0] SI5M SIUIWSINSEI
*(f9aYSIpP £ U3ITM BuTyoOD PwT3 younT) 3heTTTA @Yl UT 910 eIISY

uT pautelqo sem b)/swb 9z T4+ Z/T 3O snyea DJS uesu ayy,

*dTO eIlsy uy Hutaes Teny wmiojtun ay3j Sa3vIISUCWLSp A1IRSITO
STUL "ubTy 8T peaads ayl ‘derisac 3Jou op 3Ty POO3 IBRTTIWIS IOT
S2A038 TRUOTIUSAUCD UT PauUTelqo santea DJS ‘swh gz 03 OGT useomaaq
sonTea DAS aatlh 910 BIISY JO $89 'MOT AI9A ST 970 BIISY IOJ SonTea
045 ut peaxds ayl ey smoys AtaesTd aanbry oyl ‘uotTidunsuod
Teny Apn3ys O3 aanseaw INIISN SB SDAIIS STUI ‘SA0IS IO UOTIENTRAS

JO pOY3IsW pILPURIS B DPOISPTSUOD J0u ST DJS UBnoOUIY

‘uMQuUs OosTe oge (SQUBUIE)_IHSQGUI 017) F9A07S TRUCTIUIAUOCD
Ut DAS JO uoringtrisTp Aouenbairy ‘ainbiy swes syjy ur -y sanfig
UT umoys st 270 eI3isy braey sesnoy ¢/ ut psanseaw ssniea DJs 3o
uoTINqQTIysTP Aduenbaig ‘8710 ®I3ISY JO SITISW U} 293eN[BAS O3 BSUOD
s1aM sjuswaaInsesw DJ§ ATuc ‘HuTHOOD 11ayl Jo sseooad asyz butanp

2ansesw 03 Ases s8I SONTEA DJAS SOUTS -paisem ATTIRSSaDauUn ST pooMm



£y

£

«— (SWB) SINNI0A H4g

°% Stoves

o
o

o]
o
|

—001

et
(]
|

00! OS 0

(@]
o
l

nia
\

\\\\\\\\\\\\\\\\\\\\

OOZ

4]0}

007

00%

009

—

{Sluswinspaw Oy)
(Siuawunsoaw G/)

S3A0LS TVNOILIN3ANOD

// :
7

310 vdisv



91

adIU3 JO pesu aylz pue Aysbaer patiea pooj payoosun O3 POOF PINOOD
Jo junowy -*Butryooo 1037 pesn oaev sued 891yl syl TR 2WTI 38U TTe
j0u 3ey3 punol am Kxtnbus ug 'g1¢ ATuo sem Putaes wmial HBuoT ayl
3Ing pasn are sued 99IY3 USUM POARS aq ued Tany jo $.§ IusuTIadxs
BuTyoOD SWT] BUO UT SOA0IE BIISY dues ayy uTl eyl burnbrijur a3Tnb
sem 3] *S9A01S TRUOTIUSAUOD B3 03 poredwod ‘STO ©IISY UT [anJ JO
furaws DTISTTEaI B SB DPOISPTISUOD 3C DPINOD STYL 'pPPALS ST Tang aul
IO g1¢ ATuo 3Ryl Smoys snyz ITnsax oyl *Apnis STUI IOJ USSOUD D19M

s3Tqey pooI reiTwts Yitm TSN aelruis butaey ssrirwed

*uos xad /Xep /BY

70 “©°F %I€ = [£'T/16°'0~1€'T XTuo ST BuTA®S Tonjy Ten3joe sI0FsIaUL
‘310 eI38Y bBbutaey sssnoy utr By /swh ggz Isutebe se By/wb ory sem
2A078 TRUOTIUSAUOD 3Y3 UT sonTea DJs ‘uosiad /Aep/by 16'0 sem s3ezx
uotridmnsuocd Teng oyl sesnoy ¢ ur Apnis jJo porzad swes aU3} I0J 3TO
. ea38yY ul -Aep/uoszed/By T£°T sem 23ex uoridumsuod engy sbeisae oyl
‘pesn 8T (9dA3 D pue f) TBUOTIUDAUOD BIYM S9SNOY UT IBYJ PIMOUS
3INSax Y] °S2SNOY JO 83IIE £ UT INO peaTiIed sem SIYL 'pesn ST
a1o EJ.'.Q.BV uayMm senTea Ul U3lTM pagedwod SBM JA0IS TEUOTIUDAUCD ®©
UT ¥eom auo Jo potasd e 103 pool Buryooo 103 papesu 1eny 3o Apnis
v ‘srojeasyl, ‘%5 se UBTU se sq pInoo Hulaes abersar oyl JT 99s O3
389193UT JO sem 3] ‘jusmainsesw BUTHOOD SwTl 3uo ATuo usiel ‘910
BIIEY OY3 pUR TRUOTIUSAUOD 2Y3} Ussmiaq pareduwod 31e sahiea DJIS

ayy usym poob Aisa poIapPTSUOD aq UeRd [9nJ UT PUuTaeS $/6

rgofRTTTA osoyl ut A3iTTaeildsooe saT 103 butaes
1tong se juejiodwT g DPSIIPTISUCD 1dMm 9s5aYL -ATSNOSULITNWTS PIROOD

a¢ PINOD SSYSTP o9IU3l 3IeUI 30BI aU3l O3 2anp paonpea sem buryooo aoF



LT

'posn ST o100 ®IISY UT 2oy 3ISITF ay3z Afuo kff@;nuassa
‘o3 Putusa® ay3 HButINp I8ASMOH *9T0 ex3sy bBuTaey 19370 dn
auohH saey 03 sweas A{snoduelzinuTs SaYUSTP ¢ HBUTHOOD JO aotibezd aul
‘tos8TV (g @anbrz ees)Ktsnoeueqtnmts payooD 9g ued 83YUSTP 221Ul
oyl TI® 970 BIISY UT ‘19A9MOH °"pasn ST 9A03}S SUOC uUeYl dIow ‘awt} ©
e SayUSTP € Mooo K3U3 usUM SAOIS TRUOTIUSAUCD SU3 Ul ‘STERW § an
tt? 303 USATD 21® o210 PIIFY PUER 2A0IS TRUOTIUSAUOD @Yl UT swtl e

e poONOOD S§89USTP JO JIsqunu oyl Jo abejuedisd g aanbry ul

«3xnpoX Butyew axoyaq TTw butitoq 07 dedxe Huriwsy pesu jou
goop 8TY} Ing usyel sT 1anboX jo no paredsaad soysIp ‘UCTITPPR UI
‘gorqeiebaa pexooo pue (seoTds + soTgeisbea + esind paTroq) Axano
atqelsbaa ‘8071 JO sistsuoo Arreisuaf xaddns pue yosunt putanp
poog oyl ‘fep v sawTl $ 3InO pariied ST HuTYoOD Oy} Snyy ‘ured
g a23Fe uayel ‘zaddns 81 Aep syl jo Teaw 3se] ‘w'd o0 03 ¢ punoaze
uayel aie syoeus IYBTT YITA EOl ‘Burtusas ayj ur *Aep ay3y Jo 1eauw
aueyaodut 3sow ayz Atrersusb ST uyoTym wrd pgrz -~ [ @910I5q uINe]
81 yount Aaeay v ‘MqIOomM Buturow ayj 193JY ‘PITTOQ ST }TTw UOTITPpe
Ul ‘pejiood SIwv IAINOTI as1nd weah }yoeTqg pue SO0TX JO Ipkw SIYSIP
yons pue TTPT ‘esOop aseIyesiq Iod -burturow aUl u¥ ‘e g axoiaq
obersaaq ge 1ebns pue TTw yYITm eel A{texsusb pue USID DINOOD

suc Y3ITM 3IseIyeoiq Aaeay e ayel uoTbsx sTUl ut s1dosg

‘puoTe THeyoun JO SOSNOY DY} 03I PIUTIUCD JOU 9IIM
goTpnas osayy, ‘oTO BIISY HuTaeRy S88N0OY (QT PUR S5A03S TRUOTIUDAUOD
Butraey sssnoy NOT UT Pa3ID3TTOD SI9M4 TEIW 1ad sat3itauenb
ayy pue Tesw Jod pPIUCOD SJUSTP JO J3qunu ‘3ITARY PpOOI SU3 UO Kpnas

e arogyoxayl ‘sissn aul Aq pauotisenb sem yresiT sem sa03s ued

SHONEFIOS WOIDO1003
HO 4 3HMINAD



°lo of Houses

% of Houses

H | seeper
Break fost Conventional Stove
Lunch
Evening tes
" [ Nt
& & o
< m < Evening tec
T 23 |
Astra- Ole
Break fost Lunch
Supper
A\ 1 AN //
AN 3 Fs




81

‘sjuswaansesnt Buol 99M sUO UT paAaIssqo HuTaes poom

ToNnI 1€ TeNn3Io® 2yl y3ITH paredwod ag Mou ued anTeA STUL

*(80°Z/1% X SE°T) RLE ST 270
e13sy ur butave 1an3 abeiusozad aTqRTTLI 2yl PDUSH 'gO'Z JO sSnTeA
unwtixew ayil 3jsurehe se g1 2q 03 puUnol ussq svY STO BIISY Ut

I030e3 ADUSTOTII® ©ATIDD3IS ‘aacqe UusaTb santea au3z BuTINITISANS

_-f' =1
r “Tax %o x Tym 12{33"
4 £

1103001 ADUSTOTII®
3ATIDOIIO BYY 'usyy ‘270 VIISY UT POSN 51® S3TOY £ 2yl 12 ‘99aY3
ST 3T JT puk pasn aIv S3TOY puZ pue 3IsST SaYSIp OMm3 I10J ‘pasn ST
3ToY 38T ATUO 'USTP BUO ST 3T IT 3I2Y3 POAISSUO USSQ SBY 3T 'SWTI
® 3@ Teadl 3UOC ut saYSTP JO Jsqunu T Buryooo satrtwel jo uorixodoad
= F?a 391 'Oy *Teow qqg I03J pooF poyood Jo uoridumnsucd eizTded
asd A1Tep = ro‘qal 80 = T1q E; = T x030eI ADUaTorIje umwIXew
oS ‘(¥ 91q®3 298) p'0 = 37 pue 890 = Z33 ‘r = !3m ’at0 eI3eV UI

ued 35T 2u3 Jo AouoTotIld <

e e e ——— = "I 1971

ued yat 3o AouatotIzm

‘ButyooD 107 posn

axe sued @sIy3l 9Y3 TR USUM ST0 ®IISY ut by/swb 7,1 aq 03 punoy

8T sanoy younit Butanp Hurdooo P2wWTI 2UC 10T SonNTRA OIS

stsf{eue ue - udT3eAlasSUCD Tand ‘0T

'pojewIlse ST uoThax sTul I0I °T0
.vxqsv Ut buTARS T9NJ JO SIRWTISS DIISTTEAT © BIED 8833 uo peaseg
‘K1oataoedsaax HY ¢'0 pue B g0 '6X g0 ‘BY [ s19M eal FurtusaL
pue 3segyyearq ’‘raddns ‘younT buTinp pooy pajooo eiTdeon aad f1req

'AT3eaxb pataea osTe Tesw xad poxood pool Jo A3Tauend



61

‘Rouatoryze asybry uybnoays 1ony Huraes O3 UCTITPPE Ul POOM IND
JO ayPIUT 19SsST © 8T 2I9UT AUM stomsue sTyl ‘at0 813y at Butidooo
1031 Ten3y se pesn Atraernboa Hursqg 21e 3sny Fnuedsie ‘sionpoid
99311 INUODOD Se UDNS SnpTsal TeRINI[nOTINe syl ‘sasumossnoy Agq proz
g soInbry 8yl oIw ssay] ‘ATreEnuur psARs MoU 21P (SI2UUOCI (8 INOQR)
SpROT IIWD (OZ1 3ISLITIV IBYI SMous sasnoy obl 2yl T1T1e ur Axtnbus uy
*§1I80 YDOTING UT SWOD O3 aI9M UOTUM ISaI0J IBRARPERYD WOIT pooM N0

Jo ssoT ButdAng sxe aberTia sTU3 ur sTdoad ayz 'A3TTeEsa UI

‘Butaes TONI
J0 swIel uT 93€318 9yl Aq paasAcoex ATTeTIussSss ST UOTIONIISUOD
aA03S oYUl ur pelssaur Asuow SITIUS SYI 68T 'IE UdIeW A o1 (1240
sem UOTIONIIBUOD GRET ‘IE ABRKW) 240315 STU] JO UOTIDNIFSUCD dY3
o syjuow o1 3Isnl ur ’‘snyz pue (0ST X OPT) 000'TZ'SY ST S9A03IS (OFHT
989Y3 UO PIISVAUT Kauwour ay] *paastyse A1Ieald sT -/000°GZ'SYy JO
Butaes v ‘Asuocw Jo swI®l ur ‘snyi pue -/obT°SY ST ThHheyoun ur poom
.30 prot 31D SUO I0J 3ISOD JUSSIAJ "POOM FO SPROT IIWD (BT ITRSTIR
uesu pINOM STYJL ‘Sauuol gZT T Tenj uT buraes Tenuue ayj ‘a1doad
ovg uztm 3o9load STYy3 ut sasnoy oyT Purtyel ‘uosied iad Kep xad

peaes 8T [on3 30 BY $'Q 3°YU3 Jea(d ST 31 ‘Apnis ano wmoag

XaTTes Ibeuoun Uy BUTAGS Teng Tl



TABLE 4

VARIATION OF THE THERMAL EFFICIENCY OF ASTRA COOKING STOVE

WITI CHANGES IN DISTANCES

1. Round pottom
vessels of Al 13.0 an 4.5 cm 2.8 an 20.1 15.0 10.1 45.2

2. Shifting cof 1lst
vessel to 3rd after
1st 18 boiled 13.0 om 4.5 cin 2.5 can 12.3 12.1 14.0 38.4

3. Al.flat vessels on
the same stove as

in expt.l above 16.5 ca 9.5 cm 7.5 cm 14.0 5.3 3.4 22.7
4. One round and two 2.8 om 4.5 cm 4.0 cm 17.3 9.7 6.9 33.9
Al flat vessels {Round}

5. All flat Al.Vessels
with optimum dis-
tances 11.0 oo 4.0 cm 2.5 cn 20.2 13.8

0c
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