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FERROCEMENT-TANK 
A Manual for Ferrocement-Tank Construction 

This manual concerns Ftself with the construction of ferrocement-tanks as they 
are used in watersupply-systems for the storage of water. It gives many practical 
hints on important points which should be taken into consideration during the 
construction of such a tank. 
It is specially meant as a working aid for watersupply-technicians but it is also 
addressed to all those who are interested in watersupplies. 
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TRt fa*t?z jsptat £«WT SR 3T3?re «TT?^"3, ^ t^ f t raT 3T?CTT 

^T^?TTf $*T%«fft Gj I cTT^t l*T %TT?Tm <?fa * - ^ ?$ 3Tfatfo «ft H 

«F> HTOIT T $fa*t<TiS>t X%rK S^ftn^TS *f^T?R nt>% STo mo TTo 

iftSRTm ^STR T fa*cTR »R | g ^ To £ o fao «ft<37T?T <ft*§RRT 

T£3ZT ^o ^ f ^ ( *R) ^«rfcT ^o ^*TR sftST TR*t - *T<>3R »H <ETt-

fa^?£ ? ¥ t SRTf <Rt5T<T * T ^ t fa*ft I 3rT> £*ft?T ST<T5?TcTT ^ O T ^ t ^ 

«ftSRT^iTT fa*cTR *TC SfTtgCT S?! I 

;$TT*ft<T W\% <TRt JTT3RT *f=?TT?R »H *f>«TT T a r f ^ ^ T f ^ C T ««rreirt 

*?<T*TT 5RtiT ^ <TJT?5T ^t t f ?TR fW^R^T sft g*cW c R R * T R l ^ t 3? I 

^TfejT HHWT <fi*t » R ^ t ^ T O $t, cTSTS? <T>5TT*T T fa*Hr, «TTgsTT-

3TS ?*T%% J^>t *Tq^t% <TRt f*T*T?£ S^TT^ ?Ht JTTS ? f ?T *TtTi?rt ^ t I 

JTH t̂ m^t, ^ H T , <s?rro*ft 33, grrart T STT*T CTR sft^rm qT t̂ «TTffR 

fa^T? f f - f f <*?*> <*TT*£T TftiTRt «T«TT * ?To *fto ^FR> (̂ T??ft) 

3?TT?'3j * JVt «itaW»TO»t f?BJ l |?t qf?T TT f̂t ^fg% jpg| | 

3 ^ <THt 5T**tT *R 35ptp:^t gSRTTT *T*T fofa^t ?̂ t?TT fa^?, 

^ T ^ T , ^ m , «flPTSR «ft^ 5TTR, «RrST ffcpt f% T 3T*s JNtsRJT SR 

*T?cft, WTO *3RTT cRR * H flfaH, | 5 t T f i f t l f e % , <THt 5T«TT *R 5FTT 

3T^ S«PT 3 * H T H *R W?*t% lT?T^t T ^ 5S? 3TTq^t e5 I 

( \ ) 



W fcf*TT*t ZVtWt *TTTt *T*»TT V. *t° *to ^T^*t §?t ST^tlT 

STf^ft 3>§T <T# SRHT gRT3g f t?T I 3T*£, ^^T^t ?T3fa> 3TTT ^ f m ^ % 

fa*TR srar, S ^ T , qft m% w$, snfa?r, fneit, g^*t ST^, ^ t 

ETfâ ft ^r^ ^T 9T£t, mfatf 5?§^^"t 33t 3T!STcT-3TTg?T f^ 5TT, 

?V5rvt ***>* 3RT3g p T I *TT t̂ STfatft gtfSNT 5TS (spfrr) | * t 

^ ? T T ^ « T ^ i *IT% qT?ft sr*m » H £*ft ^ qf?r srotagfa s r ^ v t 

TOTt ffSJ, <T* *T*T *?T?T 5T3TTT (<TTTfTT) **?ft £*?t SPTTWTfa 

*ra etftm srat»r Tt>% f * qfa trctTOTFnrt roferct (g^^rr) 



XT& p STT^IT^ q i Jjftnfft mm* ?rq CT §THT fa w?^ argsrnmt 
?TTm?T 3T**TT »H *T?T*T »Tg' ft^T I ttwt ?TTOT ^ T f ^ tfTmAH <TTf T 

fafes^ <T%?TT 3T*m TTT TT^ ^ m g ^ n ^ s j i *rrm g ^ «rrf, 
STTHR *T*HT *T! TRliSTT ^ WT 3 * Tg* p ^ farfa» *TH*TT VfcTTO 

*?W g ^ *TT<rf̂  ?mTcTTT »TTt ?T*J3<R ffBJ, 3Tf# S5TTT, «̂ TOZT 

3TTfel 

SVt SRRfeT % *>*cTT H W H ^ f ^ * *TR £TT cT?T % f e t SJ, cTT 

^fcT-^jfcT ^Tf^SJ ?TR f TT SVTVt STTcTT (?TT<T ?TT?3T) *TT *TT 

Sjr, Pi?te$: 
3*fa, WRl, JTW, «T# (=£R l R 3'i q ^ l ) , «5*3» *3T?T^T S ^ T ^ 

?mf 5?fT 31*T5IT (^CST) T3T (STT^jt) ^T?T^T f i f T ^ T ET?cT f ^ T -

^«TTS Y *to *jto ^ T 55ft fTSRlf T»tT*iT SHT 3??TT 3T*cTT faf^ 

3|«TT n g q?B| i 

srskt sr viwr srcft *R\ giit aru^it «atawt isreit srfaift §t 
«Rt«pt WT fa^t ^Tf3TT 5T**TT i f t TTBJ ^TO *ref V fao tf to ^>t 

ĉ T5T * !T^t 3TT5ft# ^T^T *TT5T «arT*aT*Ft OTWT 5T*ftJT 1$ , TOT, W5I>, 

«fhjT, TTCT, ^fsr^T faftn^t ^if^T FT^TT ng* p?r T S t *rfa?ft 
STT^T Tfa 5TOt»T ?T*H, fa»iTtT% CcTTrcT ^ ^ flsm^RT f R flTSj I 

^ T t J M f l t ^cf^ fq^fr *rt«r T R W ^rsft srg?er ftroii^ 

( tt ) 



<rfa 3T^?«rmT smt*T ng' f t * f%?rt% sra^ fa*t?s^t *TOT3% (srfrnft 

| ^ ) ^TfrB T ^ TTftfe^ I 

ZTH *PT*T*TT fait^t S?ft *T^T3 TJN?t g?3j, cSfl^ frlNft, 3??TT 

<T^t f ? T ^ f«T?Tf <T | 5 j t * I TTT (cTTSTT) T R ^ 3T^«TT7 g ^ t S i 

T TTS5T <Tfa faflt, j n g T - w t ^ STTSPTH ST^HT *[?*TT *T>T5 *TT IwW 

TTlt farTT T3% *TCt TT^^T^ I 

*Smn (3?): 
T S 5T?rmqv> T s r r^ t fz^t *T*Tq^t <TJ?TT*T*>T B J ? § * I 

*rw arc, <fe, itfta i?^ <rrc) .-
V * fao tfto 7T7<t>S7 *Tqvt*TT3T cTR STT^tfe^t 3T^«TWt ?TWf 

WW9T T ^ t , T^ TO*TTq*tTt g^Tt^ T *T>T*T *T5? THT $frr?t *PT*T «if 

3fT?T<Tt̂  I 

^ fao *fto YUPTTCT f T ^ t *TT?T cTKTC sftirt <U f«To ifto 

t f e ^o fao *fto ^ H ^ t *<TT?T Wq^t 3TRt ST«ft»T »H tffa>?Bj l 3TT?ft 

<TTqff?«T ^ o - ^ itsT^t x\^(\ |?SJ l T̂rSTfTiTcTlTT f f ^ T *J?% 3TT?ft 

( « ) 



T ^ 5T5imqsft «l fao *fto STSfaST W?*Pt HT5T cTR ^ fs fv t 

*TTT> sratr ^f^sj i 

*P (^O : 
*5TT*S<rert Wn T «̂TfSj * $ f o ^ ( fa3IT3% ) JiWTI fatft «TTTT 

TTW?t 5TTf»T «^TTfefWST *TS TTSft jpBJ, cTflsf ZVfa l f SJtcT |% 

fvf inwt sresrt 5CT^«TT fa*rre%; m W>CT TTT^TT «^Tfes» «rfa suft«i 

r̂ĝ TT sf^rmt'ifT tsrrarot «rrmm sriUi «PI f t r , «rcw * fa. 

*ft. C5TT?T *rq^ft cTTOTJt l 3 - ^ tftZT SffcT WJt «ITOt^t aWWT 

fTHT33«T?55 I 

«OTfe? : 
£ 3 - f * TTfftm «*TT*37?nf fa»TR TTHTOfafT CTT*I §?T STTSj, cT?W 

«TfepTT T̂̂ T̂T JT̂ TTfcTT̂ Pt « ^ T f r s ^ TTOtsN CTTCITf ̂ f r r f t %ft TTT 

TT?t% «ff«T?Sj I 
STtvt TTT HTf3T-3T3HRVt TT?«T, fafesp: SW g ^ «pf-

srmfe # cwrc nft <I^M«JBJ, *T?CT— 

( l ) faafa^ 3TT^J (i^tfasr ?HJT «ref <§te% «TT5«T) i 

(^) 3Trre %z (sfftan? msrfcTT TRt ?rft «TT?«T) 1 

\ ( % ) 



(3) n ^ 
( * ) 3ft*TC 1?ft 

( * ) *T«ft£ TTfT 

(̂ l%T3rTS ^ f t f a * TRT HT% TTfj) t 

(J f̂T ^fT^T *st TPft mf^T W& TTfq) 

(zMfat SJHT 3*TSNT TjTm^ TTfq) I 

& 

c-a 

=&=0 

'J i 

&a_ 
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& i . 

.2. 

£pt ^Tf«l!TfS{ c ^ STHT^a^ HTf5KT * * § 3TTt> «TTfT 'TmJT 

W^"T srrfh ^rc srmawt HTfn *>!§ sronft snwro T?SJ I 

3R STTRST 5>!i ?TR5TTf ST^TT^T T >̂T3 T̂ qfa*t OTtzg* 

S^fat «TTt̂ d W I T *PTR% I *Tfl?T i&t foni t *TFft*TTf «K 

?n?ft g?r f^tT i 

S^tlT ifJCTI «»W« «TSf T«Wt 3TT* fq«RIT Tte| t S^t TfT̂ T-

^T^fft |% f?T <r>nf qfa «ftat |% »rct ^fiTT^risj t ss*? (a *«ft) 

C ' V ) 



^ fa. *ft. I w f t i T Sfl^t tTrfo feo <fto ^Tf^vfTf (jfoTJTTTT <?fa 

arsfr*T g * *TT%) Ttsft fafenrsTs <TJT? Tfa tffrrsft <TH ST*% *rq?Ft f *T 

TTfT^ TWf 5T?TT??Bi l 

^. arnt «i*. fat>s^ J T ^ T ) *nff (vsrasr) 

^. ^ T T <W- <ft?forf ?T^T | 3STT ?THT 

V. «T5T, »Tcft I V |̂ ?TT m$ 5#3 («TTfT *FTS^ 3TR*t) 

K. ^t^TraTH (f>TT§t) 1̂ 3. cTR W % «fajt 

\9. |*TT ^T?% | * R ( W t ) 1%. f?STS ^ ? T 

«. „ „ f ^ T ^o . sn>Et 

V fiizzt 3HTS% | * R (*H) ^ . 3T*R STST ( m t ^ t ^ ) 

<\o. SITgH 9^. ^ftT? 3*T ( 5RT T^-sftrTT <ftH 

1*) 
*\ <\. ^JTS t̂ ^FST 3 3. TT?«T ̂ 3 $ T qS3T?^5T ^ g * 

<H. P̂TSJpt ?T?T ^ * . «Ffst 51*% ?T«TT 3 ^ 3 % |?R I 

^lfjR »tf WT 
^STT̂ f * «F?f STcFT 5TT>T ?T*Tq*TT ?T*cT?f T T ^ TRt 3TT3?t TTf <T 

5TT??T T THt m^t%T *IT% <n?^ 5TTf *T*?t X\Ht fa^R ITCI 3?TT?% 

( 11 ) 



3TqT*R 5ST*9T *T*fiwt TST^?T ^ T i f s j I 

^ wr: 
3m 9?f?T trf^Tt *!?% «F^ fTT Tff?TT ««FT*TT |»TT atftT^p ^ f% 

?TH^% TRt^ft 3^TT5*T"Tq>t ?TTq fatJT 3TqT?H TJTT*3T H*ta«Ft 

*r%ft ^ F ^ T qr?ft ?*T3% qTfq ?TT^ STTST 3TT3£ qT?qqJt sufa qfa 

STT?T sr?% i 

srfas%qfsj ?TTfq|̂ T s f t f a ^ t mfq svt sr*% »ft?TTs ?T??T 

3 o *t. TT*t. ^T^STTfcTT S T ^ WfTqfT 3St fltfa^ q^ f*Te% T f t *t<»5rT*TT 

( ^ T T ) ^tHT mt t ?riq fai$T ^o %. *ft. nf^rt 3rfTqfT^Ts fc^fcrr 

V **• *fV. *5ftq ( farrat) g% ntt *§r*gq?sj \ 

sr^tsrc 'an«rct»t sntfr svtaT sm a t f a ^ » R «cflglfa sa 

*t. *ft. »Tf|tt ^T^T^fit TTq *TT?3T*T??T V l * %. tft. «Tgt *TT*T fat^T 

STTCT 3TT3S qT?q TTfa^faT * *t. tft. fl»?mt q# »Ttt S?%, KW qT?q 

m?T qfa sr?% i 

( . « ) 



ssfart nrct 3FHT * ?r. *ft. srresft (^Tfsrt) f% *fq¥t% «TRTHT 

fafc^ TT^T cTT% ^f%^ff j t f cra«T ?¥t*TT |TT fltfa^ Tg'-SfiTTfs 

fasrfa^ 3TR£ T 3TT3? %3 TTfT TlT^ I 

3T<TTSH <sqi«rT WST *Tf*[ft T <T%TT «|T**T«lJt ^TT Tr f 'R 

SFTTT farfs^*% nsf eft i T R T ssrag-srrnfe J*??tfcTT *ftfe% srTTfcTT 

5T|^ ^ " t cffafcTT TTTt^t STT?3T*T?ST «W'^o §. *ft. 33t <l* **• *&• 

3T*rft g?t »TTt STlt STT TTlt ^tTwff T̂ T T T̂TT *TT?3T-3^K*T ^S 

TN§ft «l fa^H", ^ STTfST, * frftet R̂FT f»T?nf V fc. »0. 3T*?ft 

TTTt%FST V ^ . Ht. 3TfcT STSt %TT»T Ŝ TTT *rft tcU^T <Tfa gT*ct 
TfTfe% I 

( « ) 



fttT 3TT3S TTfT TT<§(t <W **• *ft. T R t 33Tf S<??t %°ST3T£ 5TT$tt 

fesnfiT-aTgHTT ?Tirf HT smf v *f- *&• ^ fTJ7^m fa*rfa^ 3TT3S 

T ^o *f. *Tt. "̂t fJT^TT 3TT3S %3 <TTf<T TTS?T fa?% *Rf *TT??T «?ft 

cTST STT^f 3|<T?ft TTlf 3T<T?*H «nWTCflR * *t. T*f. f*RT?ft <R TTT 

^T> TTfTfS TTSvf, c«T?Tqf?5 Z^f *TT STT *ft fa^ *Rf |% ST^ST**T 

TRf fa* ?*TT3% T STTf̂ T <TT?t <TI?<T*fif *ft STT ^ H TUtf «TTCT 35T3% I 

SJff s t f ^ : 
j^f f^f sta ^ f ^ m ( k m i ) qfsj ?rfsTT% *Rf <\ *fter srfa 

srmf TS (sjf) Ko-^o ^o *fto inf«r ^f*sft *ret m i ^ T ^TOJT ?T5fte>-

*>f foyrfa^ 3TT^S <TTS qw>f ^TTsnf s ^ »Rf snnf ^T TrftRf <TR?T 

3RT *Rf Sfc-^HT foeHT «TTlf «rfSR; ft<TR3 %̂ 5T̂ T HrTfT fa?T-?Tfa^f 

| * t qfej aftanrr «RI «r^Ff sraraf srmfenf v *f° *ft° crsrsTRf 

*fc% ?«WWtB| %i3TfrT7 <\o %o *ffo t *Tmf *T*f 3T STcft TTfe^vf 

OTTtlTf 3TTSrRTT ^fJHTfcTWS ^o ^o Tff o 3TT?TT 5TfT S^Tp? TT<3t 

3*T faSTT'R flf fas *H I 

flffclS T3? ?fof « % ST^«F5T ^fTTfT ^b *fo Tffo * * t g% »Rf 

sffrTS T^F, ?R 3T<R*H <5*TT*5Rf?R ^ STft T̂TT TRf 4 f ?SJ I 

** W irtt w£, «fcntf wr: 
75 «TffSf «ffT»T*TT T f ^ T T*f?T-*>fcT rTT*TT TS «3pT T Z«l?fm f * - f * 

?TT<T*flT *pf?T ?TT*SFT *ft fTOT TTT *TT^ 75 W?T TW T3*Tlsj I 

S^taf «TTTTVf f̂Tt̂ T W R T?f TTfeft 5 * &o nf o STTW 3TT5T-
**W-3Tg*TK*T T S ^ ^TZt f̂ TTTT ^rng-TOtflT*T TOTCT I 

( 1* ) 



ZWW T?f 3Tf?T SSt *TTfa*Tp^?t 3TT^5f̂ ?TT «R^ I «Tfepft a t fas -

HTf TTOtsfr «9»T «nT*t% «T<IT*ft SrfTT T^'-STmfs TTTT»fft mfT 

T̂JTTtTT TT%^T 7 * TRtT t S*t* sft* STTTm T5T f^TT^TT *t"E7*t 

fae*U ( T T ) *TT ^TT^T ^ R , ?TT T * # 3 TTT, ?Tf?^ ETT'ft 9T cTT̂ T̂ 

t?*> TJ?9Jt TTTt f # # 7 Jffaft TTTtTT TTfe^ T3*T**rert 5TNTT ?«TTf 

q^7T *o *To Tfto *>t T¥WT> J?PT ZRli HT«Ttvt q̂ > B^ ?ST>t q*f 

^ m T 3T«F>t Sfc 7^S*t 3T f̂ SJ3*TT «TT^, *T*ft TT?% l l f t v t T̂f̂ T 

3T<T̂ STT T I T T ^ T - fa^ *TH «:̂ T?l«flt tftSTT SrtftfiW 3TH "^TR 

5MT3?T fa?3 »nct 5TTT TTOt 1 faSf»?, ^ ^Tf^T, * f»T|t^t ?TTT fa*TTf 

5Sft g ^ T «TT f«T5rt TSRTf ^f^cTTf *§fcT 3«T faSTRST *Tlfa 3TT5T-

3TT>T T*T (5Tta) 3TT3# fafa**it 5RTf Tf^TT T^ SfTT t̂ 3T% ^ f e 

TTWt X T V o ^ o ^ t o T^^t ^Fft WFT S^tfasprff <R »ptV TWfV 

^fT *pfo£% BJWt 1o &o *fto Jnwt B5TTT g3 I T t !lo fto ifto «tft 

(VSH ) 



TJTTW *frqfT TTTtet ^TOT T ^ TT*it *to w*mi sm* Tft-
* R 5 \ ^nrist srrfT TTfa^ *qfe qT?q sNnu TTt^t TS qTf qfasT 

<R T t t TTS3T * - * ?To Tto 3ff<T 5?THfa3T 3TH 3TS *3T?ft T T ^ T 

S*ffait STTf̂ Tt »TTTt*FJT <W ^o Tfto «T3t ^TT SffT^fT SrTTVT * H \ 

<*rraT ^TTT T ^ f̂ JTTT <{ t ^ «T>t T*T?TT 3?TTf TTTtat STTfa 

7 T f e q ^ T ^ ^ % V *t. *ft. fWTfes , ^ t f t i W t l N w r t <JTTTOT£ 

C5TFIT «TTT *T*FT 3*T3% ( f ^ f a f a ^ *T#) 7 «TlTtat ?TTf<T TTfan^T *T# 

T S ^ *ti»n q# *ret * %. *ft. i r w t , v-* %. *ft. «rfa Tfjjtt q?fa>£ 

fa«T>T?% ftRfa qfe| «TTTtat ?TTT <*KW! STCH qT3ft?T I 3W ^T*T tTFftTC 

^T^JT^t TTOt «TTOTT t*T5TTf, ^ f?T 5Tfa «T f̂TS (f*T5TT3^) ^TT i t f I 

itfiZ * H *PWTT S * f t £ ^ m f t a t ?TTf*T TTfirq$FT ST^F T I * * -

STTI q̂ -qw> y% i r t mrtvt ssnsvt T N faqT sret «terr S>TS ^T 

^T?T t̂ *Tqtt S*TR T * T ^TT> STlt ?Tqt£5TTf q^?T q3ZT ferrf S5?% 

N>T fa% sqt£^ CT*TTT » H » 

«TRtat *TTT>T Tf*% 3T3T T¥ ^ Sq?tqJt TTC *TTf 3T ̂ S g f l R ^ T *TT*TT 

3TT^^> T¥$^ «UT5% T TRfa t HTfa q>f<T*reT T¥ 3T¥t «Rt TTfal^t 

Sj cSfa^T ^o ^o *fto srfcT « T f 5^T T>T5*f?T ¥*T (s£?rf) ¥?Tlf 

STcfo ¥%?rfaT t o - l ^ *ftST «TfcT ¥fs* *TT5T cTTT ¥ t t T T ^ \ qfe STT?ft 

T <%* 5TT*TT (*TT3T cTTT) ¥Tt ifWTVt ?TTfT * *% 3Tf «IT^F ^TT3% I 

lfo% ?n?T ?TR %T^t %^^f 

%# ?TT?T ^TlT ît ^«t 

%o «fto 5Tf?T WHT 

^ ? ĴTHt afjflT-

^HTH f̂̂ ^̂  I 

r ^ u 
^ / 

( n ) 



*raf 7 STC^» Tfpt ĝr ( qfsr) m 3f&% i STST <TR %^>T * £ * t ^ G t 
q̂ > B[3«l?t cTRTJt E^T% T5"5ft̂ f»T srfeft TTS% l 

3^ fa. *ft. SWftzT ( «l f *sft ) *rq*flt q ^ . fe. qt. <TTf<F*t 
sjerrosr ztftait ftre Traft q̂ > 353 T W ?nft «r%5rNft CTR^T IJWCT 

«TRt TTfTWft WPT5T ^TT^t S T ^ 73«ut fa^fpTTS ^Nt cft SJTST 

T3^^Jt sornn^ *ffero*% T snf}reqrpTff mTtvt ?TTOT «rf^ 
HTTT T3p< T fW5T«Tf|5TJ 3FT5W>T 5TfT «q" t#^ S T ^ TZg* 
«TCT3R «R *TTT srfrft qT̂ «T % ^ fl *T<t 3TT5 nt5TTf - «gflTTOt TTfT^ 
q3HT fcf SRTf ^fffaft «ITTt^t 35*t?*nrT 1 o ?r. ift. srfer *rf«c 
errft sTrJta T S ^ W T *fs% f%?rf% rft T * S * *ffwrc S<TT-3CTT STTJT 

?T«TT̂T T J^ t^ t «ftfrT? TTf«T $*% WT g i% g?T «TTOTOt ?rTf»T *m 

3 ( 1» ) 



tW t fT T T > £ p ^ T f ^ o - ^ o * t T>. 9>> TJTT>TT TreftTT T*T T TT?T 

Mr 3TT<TT «rlT-TtTTT %^?T% srfTt T>STT 35 35T | f ^ T T ^ ^ S J i arr 

fTT<TffTT£ Sjf% K T t z ^ fkf T>TTT l ^ f T ^ TT<sft 3TSTT3T T 

?$TTT?>> <TTfT csriGST TTTf^ TTT>*>T TStTS T3;'TT3gT??T «̂ TTSST 

TT<? T ^ T T S T , T!"sr> |???5, CTTT BJTTW> teftr fTeT TT> T R > 3»*TS«TT 

5TTT TFsft T S ^ T3;*TTST | T^ 'TRcU fsRcTR T T ^ t T<R T^ITfcft 

sn^ft tg ' -armfe TT?«TTT <TTT*T>> T R > , T T TCTTT TTT>% TF5T>-

TT T<§T<?f> ( sftf ) TJfocT ( S<-TTT ) T>> ?Tc!^T( * T. T>. <TfTT TT> 

q*T T><R ^TfcT^t sNTT?T*T § f cT^ ( T^>T ) 3TT<H> T>fT?T> TT> TT 

T 3T>T>TT ^o T. T>. *3feT 3TT^tR> Sj l cTTTTfa 3f*sf 3n?T> Tctf 

<\o-< t* T. T>. T f fR ^ > 3TT<-ft*TT mfe$ TT> ^f? cT̂T ( T>«T>T ) 

5ff5ft «pf*?f> *R> §TT, cR sftTfTf T% * o T. *f>. ^ j g t f f ^ | «RfTt T 

cff>>*>> TR>*>> STTfTTcT «lo ^ . T>. 3P5f> f T TT> 3TT?ft TRT*fTT<TS5 I 
C*TC *FR ( STKT m ) W $T*T : 

3TFT> %fTO%TT3j m f^TT f f 3 - * fa. T>. 3TTT><R T ^ ^ t TT<U 
cTR ^ fa. T>. T>> TR<T> TT> TTfT <R# $ T>fT5T> frfaTTTcT %f 
5rcT<T> T S ^ T T Tts t 3TTT; *fs*T cTTTSTTf Tfj?<TT <T>5R TT> f f ^ 
3T3Ff TT f<*rf T>*T fTc?TTT> cTTT̂ T ?T>T^ TTI3T I TRT cTR 3^ 
fVf. T>. «f>> TR^TT TT T?T TTIfJt ?TTfT 3 ̂  fa. T>. «rq^> TTfT«F> 
TiT? TTT^^t f 5T TcT^ TTf TTT ^^TT ( 5>^ ) TT TT?T T^# W »R> 
?T>>T>> ^ T f T ^ T ^ f t HcT^T^T %T I 

<5TT*2* T^'-STTTf^ C5TWET TT S T ^ n f T T ^ T T TTT>^ sftf TT>T 

TT I TT^TT ^T^TT cTTTT TTTf TT^TfS j I ffT»>Tf> T.%T> TTT 

m R TS^ T TiTt fiTTit fTTTf f R TJSF tjfTfST TT> 5JTRT K T. T>. 

TT^Sft ( ^Weft ) ?^>>^> TR> T T T f ^ I c^j^JT «TT> wf?TT> T T f ? ^ 

T>H<T fTTTT TTT^T TT> | T V t <TTfT T ^Tj.^ TTf>> ?TTfT ^ ^ j 

TTfTH TTST 3TT?TI f T r T T ^ 3TcTTT?T^ S{ I 

( 1 4 ) 



STTf^ <*%*** <*m£T <\ fa*r?Z, 3 gTsjgT*P> T̂TT fa?nf STTf̂ t 

m ^ m*n sRif ^jffesrrTT srToftfsrsr Tmtsrc fs ' * »ret sfs^rrrT 

?T?TfcTT3T? »TTf«TfcTT <\-{" *t- * " . ^fcT «WTTsft Tfl? c?TT??T i f 3TT35T 

S|S% «ftjff <R TTt t?TT?2T »T#~, cTT TOTT 3TT fafafel^ ffl^ SnftT 

j t T I «^TTCT f*F5ft ^TSRTf <I$ft fSpfoRSrTff »TT | ^ t *Tq»TT «TfS| 

TfTT *fcft «^Tf?* TT5ft?f»T 3rfe?3J I 

c ? I T ^ 3TfcT *t«wt f sp t tTTTcTR TTT Wff/TtBJ 7 3ft*TT-1?ft 

<TTf«T ĈTSfT TTT T* t c^T?r SRT3T T HfPT <THt?TE 9*T3T «^TTf^p ^T 

5T£ ( «ftTT ) 5?5FTHT«T ^ f t f e T , farJTfa *TTO% g%*TT *HT??T faft?T 

H^S| T T5TR TTTt <T^m fsPTR HTTS! J *T*t-?T3T^PT fa^TT TTT T H t ^ 

T*ff sft5Tn*TT «ftfe'T^J cT? STTft WSTnTT *TT t ^ fen sfte*TT 

^ r i t 3f*pf f%?r i faw, v sr i^ r^ t TT^T ?*mi ^ f far 3rf:i% ̂ ra^t 
SSVTT asK iT<t q%rr *m»Ht TIT^T f i r^^t tf*v ( sfseT ) srcTf 
^H^T ^!*nf ( qtm ) \~- &. *:t. ^ T J ^?c-ft ^ c ^ ?i=r < ̂ t n 
fpfafrrff sratT SJ^JT ?;•/> ̂ PTT I H T 3 * * srm wftsrre crar j it zm&n 
fTeTTf tft*R-3TgflK ^ 3T \} fe?T * f a 'TWteT f*T5TT3Vf { ^ R ^ t 

c5TTfe^?*T?5T sflTT ^Tsfi £?tq S H !T^r<,'TTf 3TTeTT-3Ti?Jr qa?T?TT ^THTrT 

f«T3r?^% T5r«T?S[ I 

^ f t ^ f <TRt fa^tJH' a'spt^t I^^^TIT ^ m gt I ff^t SRRrSlT ^%% 

JPT^T ^ m fTH^t %^t f?JT srfeg ( ^ t fag ) « K W ^ ^CTT srf ^mTHK 

f*T3TR% *PT*T Tgr«Tsr% sftsRT Tteg jfefo i 

f ^ f t f p TT WTTT ^J fTH «TT^SRWt TKt 5T*ugfr ¥ m T5f 
?TfWJ?S} I TTRt ?TTTT̂ 5 qfQ«T J^tfcTT IT^t «ftfe^ WTHT ^T^ft 

*5JTTfcTCnfit ^ T T f ^ TT^t sftw^^^ft TTf^ T f"T ^T5 TT^^^t ?nfn 

Sn%£ TT^T ( TTf TeTTf 5T=rt, srTTT ^fceTT ?Tf?T ?H*TT?T ) 3T tf^ 

( ^ > 
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TTfTeTTf 3T3^T^T f * T ^ ITTT T3^T J3PT ?T<_ft TTTT 33TC% 7 3T*T 

3TT3Z TTf <T TT%*Jt TTTtat fet ^TT^TT x_nS-TT fa^T 3TT?WT STTfT <\ o 

3T <H f*T. »TT. %Tt?̂ > T3 1 'ftJT eTT'ft CTFT 5RTf fasRT fcugff 

5rmt 9TTf Vo *t. *ft. >̂> <T.<W>»TT CcTTSWt tft-IT T * TTT N ^ <TTS<TT 

TT5? TT_ff.;$I.T <TT5<T*it HTfa^t £<*TT*T?ST 3 ° ^- Tft. rTH <T* *TTt 

<TTf<T STT%S 7T-ft aftSTT <! ?ft <TTf<T3Ft *TcT|r?T**T «TTTt 35T$ 3ft?TC 

THt qTf<T TTC% T 3T^ 1o ^ . »ft. *TRt 33Tf ??T %£ <TTf<T, £?pt T 

(, ^o ) 



«nnrwt sft̂ n?T yzzi Srf^nrR qT3T T S IT^H W I W W T <rfa ^ 
^ T Sr fh r^ m^tf *rat * * t . *ft. ^fcf mrt ssreit I TTCT gsresr 
JVt r t *TR>«T% HTfft TTlt STT^ f f ^ t f TRt 35TC% I 

3?ENT cTTTp: «ffTst *T<ltff^ T TlfT ^ m W fa*T5l> «PT^T 
cTTC^^r C5TTOTT *TS? i f a a H i f t STTiT *TTf «rf^T fa^H^t 3>TT 
«ftctt SrT%T c?TT?£T »I^F £ SfTsffm 3Tfe^ *3T5T?>t *Ta?TT SRlf tfwfi-
3l£ «ZTT<T-«*IN q̂ TT?T?T f̂̂ T̂ IT 3lfe?t »lft §Rt *?IT*ST »H T fi"T 
fa?Ht 3?TTf tfW-SigaTT ^ 3T 3 f??T 3ffcT ^ f t ^ »f5 I 

*rfs*t T̂rT̂ T f ^ i ^ t «rten sisfTf qtfg«R [̂ i gst i f ^ T ?rKiTf?rq*f»t 
mwt «5TTfe«P% TT"5ft*f>T ^ft *T*T HTfft̂  g*t BfRWt *>T*T g$ *R I 

awtfasr ^rff^n *if@n?tft ^ f faw TST *ret *rqt£ m%v x\w\ 
sftSTT «TT'Ct ^Jfaiff Î̂ T̂ TT *T«f * p R f l vTU'I »mtHT SprciTf TT%*P> ^ -

( ^ ) 



mr 30 %o ifto 3T̂ f 73 W t mfa^ Ttt q*r> sfcms snrJf ^sm 
3 ^ 3 m^ 73 T̂St ^fl qTtt »Tt>% I gf¥t 3T̂  73p= 3<d£fa?T V 
i o mo q?^ *rct mqt sr^mf T T ^ , <TT m *§%$ mfqfa^ 1-
3TETqm *o %o *fto %rq̂ t 73^ fc^ srmf sqt£ TTWT sftam q^ »rct 
fasrmz TTSt ?Tq>J TI^*T«T 3 '^ »Rt 73 ^T^t mfa*T^ T V o ^ o 
mo *rq*»t ft^ T mrcttf mmrT sr̂ f q^T fc^ srmf ftnr (<r?r) mz 
TT*s% ft^ Sm3% t f T ^ ^fTT^ T3 s; fao ifto SWfTZTOt ^ q | ? ^ I 

fa^sre 7Tfgq9Ft faf m msr-m^rm ams m<m sjTmsrit *mq 
| # fa?TT3% £*?tfm* «TT̂  *m?T*flt ?nfq *V X *V *to Tfto *ft <sn?T 
T ^ «Ttt S5HTTTT 73 TFsST fa?rT33q^ l 

^RT^t SteTmz mTtat m r̂ wrawr * *to mo >̂t qjT*j 
rnm mm src %f mst STH, srfot ^ T f c r ^ t mrnn v %o mo ^t 
q>r«fi qrct mm <rrc %rc*T*m mm T T ^ qm* mr 1 

snsfi n̂srn qf|m Src^Tf #fq^ nft 11^ ^sma: srfjf sfc-
a**t g ^ nft ^nsft Trat qfs5 v *to m© «rtlr ?ife3 »rct mm mm 
wrreft Twft afo^ fafanms ms* 1 

C?TT^T irctm TT f̂ srjmm qfa T # <(t, ?rc s?jmqJt fm* q$*r? 
fft* T mreTT qj# m mft fasft ?rqm ^R aer ^r^ § ^ 1 CRT^ ^m^r 

( ^ ) 



(*5ff) T̂ 33TC5T ^TtT m i ^ GTTOtf mT?lT ^ m f «T%TT SJTTTft 
*W*fcTTm£ gefWTO ^ T ^ T ^ f fTvT *H » c«TT?£T T*f fa^T <T»Tf 5f-
W?f?t g<?T 3Tf?T 3Tf?r TO5TT cM SrWf$, cTH^Tlf ^ST^T <fift 5T*Tt*T ^ " 
<T?3$ I Tf^vff «*TT??T «T^fit V 3 for<Tf«5 ?teft C3ft?CT «W T sftTT 
fa*TTf V3 tVr «TfcT ^tc% ( ^ t T ^ T^f) I 

f'WTHT *cTT*aT *H I fa^T *HT?a* TSf 3Tf?T «TT t̂ f ^ J T m f ^ T ^-' 
TO5ft «*TTS5T STS^^JT Tf*T tfff.tf, cTtfsf 1 ^ff^H", ^ m ^ m TTlt 
tffcT fm*ft-frRt »W*TT SRTf «TfjpTT m*T??fJt qt?TT ?PTTf Jffff 
(WflSRT) **RT »qTT<T-«CTT»7 SJTTPTT mTSTT ^tffroTvT 5TT«ft T ^ 'BJtf^ 
*rft mrm ^ T <?TSJ srfa sftsrRt arcat *rqqf^ *5«RTT m w^t^ 
«nTFSft I «TCRT m. frm %7rrm fa*^ 5*fcTm gSf, ^ m T^ qf?T 
BmfaRTt ?̂?3J | SJTmft fVT̂T TTTW *T*f £fJt¥t fam m f t m mT*5T 
m T̂Tfrt t % r ^ «rs?^; fcT^rf TT̂ T *Kt sffat n rctm fafrz'iff 
m*5T ^ m f sTflRT TTOtg»T 'ftfcTfeit S 

qfej sf?m TT t̂ *?•* fa<& *Rt ^z-'fcz ̂ rat ^fos srmf ^VT^T 
f̂ *T (fsre) T̂T3% ? <m?r?Hf srr^ s^m 5RT3% i 

^ t faw «n^ cmsrrt *TTin' q ^ ^ ^ ^^'rwJt ^WT ^O X ^O 
•̂o nto ^> CCTKT ̂  *Rt mf t mmri ^sp; TTit i : ^ : * frt 
T̂TT fa^Tf <\° $o m ° W<yft S5TR nf\f%% ?! cm<?TfJt 3fc-3fam 

Tf^ OTJ5T TT f̂t ^€?if fq?^ JTTt 5TJ9t5S "<T©t f w 3ST3^ ^ 3r!S 

cmH^Tf srf^ s^m ^ m ^ i 

s^tfft tt%?t m f^ t n̂mTT ?m-^T (*tm ^ ) ?rmqm =ar̂  r̂t? 
m> c=mT̂ 5«r#sf, ̂ ?r% mm faat ^T^-m^ s«pt f^ft^ ^^m^TT^Tf 
MTtiTT̂ ?T m|cT T?S{ ^ |^fJt ^TTfr TOT TT^t ^ f e ^ i 

( ^ \ 



3HT5TC*T̂  TTfa t f^ , ^ 5 ^ 3TR *T«TT3;?T *T*t «FtS ?TTT?t 5fT«?fT 

qtft Tf^ $R : 
Jfft*TT ^TTf^T? «TR'T-TT^-^mfe TT?ftat * p (g^T?T) 3TS 

sjfasft qT t̂ gfr f̂̂  fr wr* Jft̂ T ^ T T s^tftre «rtft ^ srem «rrot 
«ftt f ?T TTITSTa- *3s3 TT?ft^ T̂̂ T̂ t «THtsnf frf^ffl ?TSRT3fta *T?ft 

q^?T STTTt =5*TT*<*T 3T?rft 3RT3^ I 

s¥t*TT «Hfft THsST « ^ l t f t ^ M TTt TTC^ ft?T, ?T*T«t * o *to *fto 
ift %fTT^ fe?Tfe# *TTt £«TJt*TT «TT?ft %R I *ft ZW1 T f^TTS^ *T5T eft I 

Sffart TTTt fafr?T »t «TTfft ^|*TT « T f ^ fafTl^t ^TTHTf 3Tfa 
TJTTf^t f * TTt TJtrt TfS5 f ^ T̂T̂ ft TT<3t « ^ *it *TSHT 9?nf 

«^T^T Tf^M \ wsnmz 'TRt'Vf^m «rfa «rf^T SSTR^TI *itqt 
3Tf?T «T^Tfaeft ^ T f «fifT 5STR *TTt c?TT?£T TfTfa^ I SfJtrTTf *m*T-

( *a) 


