
Inhibitory effect of double-base solid propellants is exerted to control and
prevent the burning degree of the exposed area which is due to longer
burning time. In this research a composite inhibitor based on cotton

fibers/epoxy resin was manufactured by filament winding technique. Some
flame retardant materials such as antimony trioxide and tetrachlorophthalic
anhydride were employed as the components of an inhibitor to control the
burning process. A desirable viscosity of an epoxy resin should idealistic
increase the wettability of fibers and create stronger adhesion to the propel-
lant surface, as low density cotton fibers show high fracture strain. Some
samples of composite inhibitors have been produced according to ASTM
standards and their mechanical and thermal properties have been studied by
several tests such as tensile and adhesive tests, thermogravimetric analysis,
differential scanning calorimetry, thermomechanical analysis and flame
retardancy. Finally the inhibited propellant charge, statically fired at ambient
temperature, was found to display a smooth and flat pressure-time profile
which confirmed the successful performance of cotton/epoxy composite inhi-
bition system without the application of any coating barrier. Also, it is evi-
dent that the burning time is increased as well.
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ô ¶�̧ ¶©•|Þññ~û …Â†Öú º~. �̧ …² „ì†¬û Þ±¬ó ¤í†ï „Ò»}ú|¶†²ÿ€

…èý†Ù �ñŒú ‹ú „ó „Ò»}ú º~û ô ‹† ðý±ôÿ Þ»¼ N2 ‹ú ¬ô° �ý¼|°…ðú ‹†

²…ôüú 98 ¬°›ú �ý¡ý~û º~ð~. �̧ …² �©• ì¥ýÇþ€ ¶Ç¦ Î†üÜ ¬°

Â©†ì}þ ìÏýò ¾†Ù ô üßñõ…̈• º~. ¬° ºßê 2 ðí†üþ …² Ö±…üñ~

°º}ú|�ý¡þ ð»†ó ¬…¬û º~û …¶• ]41[.

ð}†ü� ô ‹¥™

¨õ…Á ìß†ðýßþ

ðíõðú|ø†ÿ Þ†ì�õ²ü}þ º†ìê 03 ¬°¾~ ¤œíþ …èý†Ù �ñŒú€ �©• ì¥ýÇþ

º~û ô ²ü± „²ìõó Þ»¼ Ú±…° â±Ö}ñ~. ¬° ºßê 3 ìñ¥ñþ {ñ¼ -Þ±ð¼

¶ú ðíõðú ð»†ó ¬…¬û º~û …¶•. ¬° ›~ôë 3 ðý³ ¬…¬û|ø†ÿ ¤†¾ê …²

›~ôë 2 -Ö±ìõë|‹ñ~ÿ ¤í†ï „Ò»}ú|¶†²ÿ ‹~ôó ìõ…¬ Þñ~¶õ²Þññ~û.

ìÛ~…° )%( ðõÑ ì†¬û

17

2

72

°²üò …�õÞ·þ

„øò )III( …Þ·ý~ 

¶©•|Þññ~û

ºßê 2 -ðí†üþ …² Ö±…üñ~ °º}ú|�ý¡þ ]41[.

›~ôë 1 -Ö±ìõë|‹ñ~ÿ ¤í†ï „Ò»}ú|¶†²ÿ ‹† ìõ…¬ Þñ~¶õ²Þññ~û.

ìÛ~…° )%( ðõÑ ì†¬û

95

21

4

2

32

°²üò …�õÞ·þ

{}±…Þé±ôÖ}†èýà|…ðý~°ü~

„ð}ýíõ…ó …Þ·ý~ 

„øò )III( …Þ·ý~ 

¶©•|Þññ~û
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ìÇ†èÏú ̈õ…Á ô Îíéß±¬ Î†üÜ Þ†ì�õ²ü}þ ‹± �†üú °²üò …�õÞ·þ- …èý†Ù �ñŒú ô¤ý~û º†ø~ÿ|Ö± ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 

{¥éýê ð±ï|…Ö³…°ÿ ‹† ìý†ðãýò ð}†ü� „²ìõó Þ»¼ ìÛ†ü·ú º~û|…ð~. …² „ó

›† Þú Î†üÜ �ý¼ °…ðú ¬° ìÏ±Å â±ì† ô {ñ¼ ²ü†¬ÿ Ú±…° ¬…°¬€ ºßññ~âþ

Þí}± ô ìÛ†ôì• Þ»»þ ²ü†¬ „ó …² …øíý• ‹·ý†°ÿ ‹±̈õ°¬…° …¶•. ‹ú

Æõ°ÿ Þú …â± Î†üÜ€ Þ±ð¼ Þ†Öþ ð~…º}ú ô ºßññ~û ‹†º~€ ºß†Ù|ø† ô

{±á|ø†ÿ …üœ†¬ º~û ¬° ¤ýò …Îí†ë Ö»†°€ ‹†Î™ ð×õ® ºÏéú ‹ú ÖÃ†ÿ

�»• Î†üÜ ô ¬° ð}ýœú …² ‹ýò °Ö}ò ¶±üÐ|{± „ó ô Þ†ø¼ ²ì†ó ¶õ²½

�ý¼|°…ðú ìþ|ºõ¬.

øí†ó|Æõ° Þú ¬° ›~ôë 3 ¬ü~û ìþ|ºõ¬€ ðíõðú|ø†ÿ Þ†ì�õ²ü}þ {ùýú

º~û ¬…°…ÿ …¶}¥ß†ï Þ»»þ ô Þ±ð¼ ìÇéõŽ ø·}ñ~.

…{¿†ë Î†üÜ ‹ú ¶Ç¦ �ý¼|°…ðú ðý³ øî ¬° ²ì†ó …ðŒ†°¬…°ÿ ô øî Æþ

…¶}×†¬û ¬°ôó ìõ{õ° �±{†‹ú ¤†ü³ …øíý• ‹·ý†°ÿ …¶•. ð}ýœú

…ð~…²û|âý±ÿ …¶}¥ß†ï Ÿ·Œñ~âþ Î†üÜ ‹ú �ý¼|°…ðú aPM8/5 ‹ú ¬¶•

„ì~û …¶•. ¬° „²ìõó ìõ{õ° …ü·}†€ ìÛ~…° Ÿ·Œñ~âþ Î†üÜ …�õÞ·þ -�ñŒú

‹ú ¶Ç¦ �ý¼|°…ðú ‹ú ¬èýê Î~ï ›~…ü¼ „ó Æþ „²ìõó€ ìñ†¶� …°²ü†‹þ

º~û …¶•. æ²ï ‹ú ®Þ± …¶•€ ‹±…ÿ …Ö³…ü¼ Ÿ·Œñ~âþ€ �ý¼ …²

°º}ú|�ý¡þ€ ¶Ç¦ �ý¼|°…ðú ‹† …¶}õó Ÿ±‹þ|²¬…üþ º~û ô üà æüú ð†²á

…² °²üò )‹~ôó …èý†Ù( °ôÿ �ý¼ °…ðú …Îí†ë º~û …¶•.

¨õ…Á â±ì†üþ

„²ìõó â±ì†ô²ó ¶ñœþ )AAGGTT(|

øí†ó|Æõ° Þú …º†°û º~€ ‹±…ÿ ‹ùŒõ¬ ̈õ…Á â±ì†üþ ì†ðñ~ Þ†ø¼

¶±Î• ¶õ²½€ …Ö³…ü¼ ¬ì†ÿ {©±ü�€ …Ö³…ü¼ ²Ò†ë|â̄…°ÿ ô {»ßýê

²Ò†ë �†ü~…°€ …² ìõ…¬ Þñ~¶õ²Þññ~û ¬° {±Þý� Î†üÜ Þ†ì�õ²ü}þ …�õÞ·þ -

�ñŒú …¶}×†¬û º~. …‹}~… ¬° ºßê 4€ ìñ¥ñþ|ø†ÿ AGT| ô GTD| …èý†Ù �ñŒú

‹ú Îñõ…ó {Ûõü•|Þññ~û Î†üÜ Þ†ì�õ²ü}þ „ô°¬û º~û …¶•. ¶�̧€ ¬°

ºßê|ø†ÿ 5 ô 6 ìñ¥ñþ|ø†ÿ AGT| ô GTD| Î†üÜ Þ†ì�õ²ü}þ …�õÞ·þ -

�ñŒú ‹ú {±{ý� ‹~ôó Þñ~¶õ²Þññ~û ô ‹† ô›õ¬ „ó )º†ìê „ð}ýíõ…ó …Þ·ý~ ô

{}±…Þé±ôÖ}†èýà …ðý~°ü~( „ì~û …¶•.

‹† {õ›ú ‹ú ºßê 4 …Ö• ô²ðþ {Û±üŒ†_ 8 ¬°¾~ÿ ¬° „Ò†² â±ì†¬øþ€ Þú

¬° ¬ì†ÿ ¤~ô¬ Co07 …{×†Ý …Ö}†¬û …¶•€ ð†ºþ …² ̈±ôž °Æõ‹• ìõ›õ¬

¬° …èý†Ù ÆŒýÏþ �ñŒú …¶•. {©±ü� -¶éõèõ² )‹ú Îñõ…ó ›³Š …¾éþ �ñŒú( ‹†

Þ†ø¼ô²ó 37 ¬°¾~ÿ ¬° ¬ì†ÿ Co543 ‹ú ‹ý»ýñú ¶±Î• nim/g|063 μ

ºßê 3 -ìñ¥ñþ|ø†ÿ {ñ¼ Þ»»þ -Þ±ð¼ ðíõðú|ø†ÿ …�õÞ·þ -�ñŒú

¬…°…ÿ Þñ~¶õ²Þññ~û ‹† 03 ¬°¾~ ¤œíþ …èý†Ù.

ºßê 4 -ìñ¥ñþ AGT| ô GTD| …èý†Ù �ñŒú.

›~ôë 3 -ìÛ†ü·ú ¬…¬|û|ø†ÿ ð±ï|…Ö³…°ÿ ‹† ð}†ü� „²ìõó Þ»¼ ðíõðú|ø†ÿ

…�õÞ·þ- �ñŒú ¬…°…ÿ Þñ~¶õ²Þññ~û.

Þ±ð¼ ¬°

ðÛÇú

ºß·• )%(

ì~ôë

Þ»»þ

)aPG(

…¶}¥ß†ï

Þ»»þ

)aPM(

ðíõðú

1/1±72/6

32/4

4/0±36/2

21/3

8/7±6/54

4/24

…�õÞ·þ -�ñŒú )ð}†ü� {œ±‹þ(

…�õÞ·þ -�ñŒú )¬…¬û|ø†ÿ ð±ï|…Ö³…°ÿ(

ºßê 5 -ìñ¥ñþ AGT| ô GTD| Þ†ì�õ²ü• …�õÞ·þ -�ñŒú ‹~ôó

Þñ~¶õ²Þññ~û.
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ìÇ†èÏú ̈õ…Á ô Îíéß±¬ Î†üÜ Þ†ì�õ²ü}þ ‹± �†üú °²üò …�õÞ·þ- …èý†Ù �ñŒúô¤ý~û º†ø~ÿ|Ö± ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 208

°¶ý~û ô ¬° ðù†ü• ìÛ~…° ²Ò†ë ‹†Úþ|ì†ð~û 91 ¬°¾~ ‹ú ¬¶• „ì~û …¶•.

¬° ºßê 5 ðý³ �ýà ì±‹õÉ ‹ú ¬ì†ÿ Co911 ¬° ìñ¥ñþ GTD€ {Œ©ý±

°Æõ‹• ìõ›õ¬ °… ‹† Þ†ø¼ ô²ó ¤~ô¬ 6 ¬°¾~ ‹ý†ó ìþ|Þñ~. øî|Ÿñýò€

�ýà ô…ÚÐ ¬° Co953 {©±ü� Þ†ì�õ²ü• °… ‹† ‹ý»ýñú ¶±Î• …Ö• ô²ðþ

nim/g|534 ð»†ó ìþ|¬ø~. æ²ï ‹ú ®Þ± …¶•€ {©±ü� …èý†Ù ô °²üò

…�õÞ·þ ¬° ì¥~ô¬û ¬ì†üþ ð³¬üà ‹ú øî …ðœ†ï â±Ö}ú ô �ýà|ø†ÿ ì±‹õÉ

øî|�õº†ðþ ¬…°ð~ ]3[.

¬° ºßê 6 ðý³ Þú ìñ¥ñþ|ø†ÿ AGT| ô GTD| ðíõðú ÚŒéþ °… ‹† …Ö³ô¬ó

Þñ~¶õ²Þññ~û ð»†ó ìþ|¬ø~€ üà �ýà øí±…û ‹† …Ö• ô²ðþ ¬° ¬ì†ÿ

C
o232 ì»†ø~û ìþ|ºõ¬. ‹ú ðË± ìþ|°¶~€ …üò �ýà ì±‹õÉ ‹ú {©±ü�

Ú·í}þ …² °²üò ô ¶©•|Þññ~û ô…Þñ¼ ðß±¬û ‹†º~. Ê†ø±…_ ¬° …üò ¤†è•

ô›õ¬ …Ö³ô¬ðþ|ø† Ö±…üñ~ �©• °… ‹ú {†‡̈ý± …ð~…̈}ú ô ì†ðÐ …² �©• Þ†ìê

¬° º±…üÈ …Îí†èþ ìþ|ºõð~.

…Ö• ¬ì†ÿ {©±ü� Þ†ì�õ²ü• ðý³ …üò ìõÂõÑ °… {†‡üý~ ìþ|Þñ~. …èŒ}ú …üò

°ôü~…¬ ‹† º~– Þí}± ¬° �ýà ì±‹õÉ ‹ú ¬ì†ÿ Co212 ¬° ºßê 5 ðý³ °«

¬…¬û …¶•. �ýà {œ³üú Þñ~¶õ²Þññ~û {}±…Þé±ôÖ}†èýà …ðý~°ü~ ‹† {©±ü�

Þ†ì�õ²ü• øî|�õº†ðþ ¬…º}ú ô ¬° ¬ì†ÿ C
o913 ‹ú ¶±Î• ‹ý»ýñú

nim/g|893 °¶ý~û …¶•. ‹† {õ›ú ‹ú ìñ¥ñþ|ø†ÿ AGTºßê|ø†ÿ 5 ô

6 ô›õ¬ Þñ~¶õ²Þññ~û€ ìÛ~…° ²Ò†ë ‹†Úþ|ì†ð~û °… ¬° Î†üÜ Þ†ì�õ²ü}þ 411

¬°¾~ …Ö³…ü¼ ¬…¬û …¶•.

ç̈¾ú ð}†ü� ¤†¾ê …² „²ìõó â±ì†ô²ó|¶ñœþ ðíõðú|ø† ¬° ›~ôë 4

„ì~û …¶•. ¬° …üò ›~ôë€ ¬ì†ÿ º±ôÑ ô �†ü†ó {©±ü� â±ì†üþ

Þ†ì�õ²ü•€ …Ö• ô²ðþ ð†ºþ …² {©±ü� ô ìÛ~…° ²Ò†ë ‹†Úþ|ì†ð~û ¬°

C
o006 â³…°½ º~û|…ð~. …èŒ}ú æ²ï ‹ú ®Þ± …¶•€ ìÛ~…° ìõ…¬ Þñ~¶õ²Þññ~û

ìÏ~ðþ „øò …Þ·ý~ ô „ð}ýíõ…ó {±ÿ|…Þ·ý~ …² ìÛ~…° ²Ò†ë ‹†Úþ|ì†ð~û Þ·±

º~û …¶•.

â±ì†¶ñœþ �õü»þ {×†Âéþ )CCSSDD(

¬° ºßê 7€ ìñ¥ñþCSD| ðíõðú …�õÞ·þ -�ñŒú ¬…°…ÿ Þñ~¶õ²Þññ~û ð»†ó

¬…¬û º~û …¶•. ìñ¥ñþ|ø†ÿ CSD| ‹ú Þíà ìñ¥ñþ|ø†ÿ ¤†¾ê …² „²ìõó

â±ì† ô²ó|¶ñœþ )AGT( ‹±°¶þ ô {¥éýê ìþ|ºõð~. ô…Þñ¼ â±ì†²…üþ °…

Þú ¬° ¬ì†ÿ Co532 …{×†Ý …Ö}†¬û ô ‹† {õ›ú ‹ú ìñ¥ñþ AGT| ‹† …Ö• ô²ðþ

øí±…û …¶•€ ‹ú ðË± ìþ|°¶~ Þú ì±‹õÉ ‹ú {©±ü� …›³…ÿ ô…Þñ¼ ðß±¬û

¶†ì†ðú °²üñþ …¶•.

¬ô �ýà â±ì†²… ðý³ ¬° ¬ì†ø†ÿ ‹†æ ¬ü~û ìþ|ºõð~ Þú ¤†Þþ …² ¶†² ô

Þ†° {©±ü� ¬ôì±¤éú|…ÿ …üò Þ†ì�õ²ü• ø·}ñ~. �ýà …ôë Þú ‹ý†ðã±

ì±¤éú …¾éþ {©±ü� …¶•€ ¬° ¬ì†ÿ Co903 Ê†ø± º~û …¶•. …üò ¬ì† ¬°

ì¥~ô¬û …Ö• ô²ðþ Îí~û ¬° ìñ¥ñþ AGT| üÏñþ ¬ì†ÿ Co913 …¶•.

�ýà �ùò ¬ôï )Co854( ðý³ …¬…ìú {©±ü� °… ð»†ó ìþ|¬ø~ Þú …üò ì±¤éú

¬° ìñ¥ñþ AGT| ‹ú Îé• Þ†ø¼ º~– …Ö• ô²ðþ ô ¶±Î• Þí}±

{©±ü�€ ‹ú ºßê �ýà ìœ³… Ê†ø± ð»~û …¶•.

{Ïýýò ¶±Î• ¶õ²½

øí†ó|Æõ° Þú …º†°û º~€ ‹±…ÿ …ð~…²û|âý±ÿ ¶±Î• â·}±½ ºÏéú€

μ

μ

ºßê 6 -ìñ¥ñþ AGT| ô GTD| Î†üÜ Þ†ì�õ²ü}þ …�õÞ·þ -�ñŒú ¬…°…ÿ

Þñ~¶õ²Þññ~û.

›~ôë 4 -ð}†ü� ¤†¾ê …² „²ìõó AGT.|

)1( ‹~ôó Þñ~¶õ² Þññ~û ô )2( ‹† Þñ~¶õ² Þññ~û …¶•.

²Ò†ë

‹†Úþ|ì†ð~û ¬°

C
o006 )%(

…Ö• ô²ðþ

ð†ºþ …²

{©±ü� )%(

¬ì†ÿ �†ü†ó

{©±ü�

)Co(

¬ì†ÿ º±ôÑ

{©±ü�

)Co(

ðõÑ Î†üÜ

5/9

3/02

26

34

204

263

503

092

…�õÞ·þ -�ñŒú1

…�õÞ·þ -�ñŒú2

ºßê 7 -ìñ¥ñþ CSDÎ†üÜ Þ†ì�õ²ü}þ …�õÞ·þ -�ñŒú ¬…°…ÿ

Þñ~¶õ²Þññ~û.
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ìÇ†èÏú ̈õ…Á ô Îíéß±¬ Î†üÜ Þ†ì�õ²ü}þ ‹± �†üú °²üò …�õÞ·þ- …èý†Ù �ñŒú ô¤ý~û º†ø~ÿ|Ö± ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 3€ ìƒƒ±¬…¬ -ºƒù±üƒõ° 9831 

ðíõðú|ø† ‹ú ì~– s03 ¬° ìÏ±Å ºÏéú Ÿ±…Õ ‹ñ³ó Ú±…°â±Ö}ñ~. ‹±…ÿ

‹±°¶þ …÷± ìõ…¬ Þñ~¶õ²Þññ~û€ …üò „²ìõó °ôÿ ø± ¬ô ðíõðú ‹†

Þñ~¶õ²Þññ~û )4% „ð}ýíõ…ó …Þ·ý~ ô 21% {}±…Þé±ôÖ}†èýà …ðý~°ü~( ô ‹~ôó

„ó …ðœ†ï â±Ö•. °ô½ …ð~…²û|âý±ÿ ‹~üò ºßê …¶• Þú:

-  …â± ºÏéú {† ÚŒê …² ð»†ðú ô…ÚÐ ¬° Ö†¾éú mm|52 ü† øî|²ì†ó ‹† °¶ý~ó

‹ú „ó ̈†ìõ½ ºõ¬€ ºÏéú ̈õ¬̈†ìõ½|ºõð~û )emalf dehsiugnitxe-fles(|

ð†ìý~û ìþ|ºõ¬ Þú ìõöü~ Þí}±üò ¶±Î• ¶õ²½ …¶•.

-  Ÿñ†ó|Ÿú ¬° Ö†¾éú 52 {† mm001 ̈†ìõ½ ºõ¬€ Âíò …üò|Þú ‹ú

Îñõ…ó ºÏéú ̈õ¬̈†ìõ½|ºõð~û â³…°½ ìþ|ºõ¬€ ²ì†ó ô ìÛ~…°

â·}±½ ºÏéú …² ì±›Ð …ôë )üÏñþ ð»†ó mm52( {† ›†üþ Þú ºÏéú

ì}õÚØ º~û€ ì¥†¶Œú ô ®Þ± ìþ|ºõ¬.

-  …â± ºÏéú ‹ú ð»†ðú ô…ÚÐ ¬° mm001  ‹±¶~€ Ö†¾éú|…ÿ Þú ºÏéú ‹ýò

¬ô ð»†ðú Æþ Þ±¬û )üÏñþ mm57( °… ‹ú ì~– ²ì†ó �ý¼|°ôÿ „ó ¬° …üò

Æõë€ {Û·ýî Þ±¬û ô ¶±Î• ¶õ²½ ðíõðú ìÇ†‹Ü ‹† ìÏ†¬èú )1( ì¥†¶Œú

ìþ|ºõ¬:

)1(                                                                                                          t/L06 = V|

Þú V| ¶±Î• â·}±½ ºÏéú ‹± ¤·� nim/mm€ LìÏ†¬ë mm57 ô t|

ì~– ²ì†ó �ý¼|°ôÿ ºÏéú ‹ýò ¬ô ð»†ðú ‹† üß†ÿ ÷†ðýú …¶•.

øí†ó|Æõ° Þú …ð}Ë†° ìþ|°Ö•€ ºÏéú ¬° ðíõðú ‹~ôó Þñ~¶õ²Þññ~û {†

ð»†ðú ô…ÚÐ ¬° mm001  �ý¼ °Ö}ú ô ¶±Î• ¶õ²½ „ó ‹† ìÏ†¬èú )1(

ì¥†¶Œú º~. ¬° ¤†èþ Þú ¬° ðíõðú ‹† Þñ~¶õ²Þññ~û ºÏéú �ý¼ …² °¶ý~ó

‹ú ð»†ðú mm52 ̈†ìõ½ º~. ›~ôë 5 ð}†ü� …üò „²ìõó ô ºßê 8

ðíõðú|…ÿ °… ¬° ¤†ë …ðœ†ï …üò „²ìõó ð»†ó ìþ|¬ø~.

„²ìõó {œ³üú â±ì†ìß†ðýßþ

¬° ›~ôë 6 ìÛ†¬ü± Â±ü� …ðŒ·†É â±ì†üþ ðíõðú …�õÞ·þ -�ñŒú ¬…°…ÿ

Þñ~¶õ²Þññ~û ô �ý¼|°…ðú ›†ì~€ ¤†¾ê …² „²ìõó {œ³üúâ±ì†ìß†ðýßþ

)AMT( „ô°¬û º~û …¶•. ìÏíõæ_ ¬° ÚÇÏ†– Î†üÜ|Þ†°ÿ º~û ‹ú Îé•

…̈}çÙ ¬° Â±…ü� …ðŒ·†É ô …ðÛŒ†Å â±ì†üþ Î†üÜ ‹† �ý¼ °…ðú ì»ßç–

Îí~û|…ÿ ‹ú ô›õ¬ ìþ„ü~. ‹±…ÿ ì˜†ë€ ‹³°å|{± ‹õ¬ó ìÛ~…° Â±ü� …ðŒ·†É

â±ì†üþ �ý¼|°…ðú ð·Œ• ‹ú Î†üÜ ¬° ¬ì†ÿ ‹†æ ‹†Î™ ìþ|ºõ¬ Þú ‹ú ›~…°û

Î†üÜ Ö»†° ô…°¬ º~û ô {±á …üœ†¬ ºõ¬. ¬° ¬ì†ÿ �†üýò ðý³ ðý±ôÿ Þ»»þ

‹± Ö¿ê ì»}±á Î†üÜ ô �ý¼ °…ðú ô…°¬ ìþ|ºõ¬ ô ›~…ü¼ ¬° ¶Ç¦ {í†¹

…{×†Ý ìþ|…Ö}~]1[.

øí†ó|Æõ° Þú ¬° ›~ôë 6 ì»†ø~û ìþ|ºõ¬€ ìÛ~…° Â±ü� …ðŒ·†É
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