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We @€ ever be faithful dear fostezing mothet

And pzomise once moze to be constant and tzue.

II

Bzight memoties linget, of highest endeavout
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Message of Felicitation

I am very happy to write this message to the

) Science Magazine "Parithichudar" published by the

¢ Advanced Level Science Union of the Holy Family

"} Con vent, Jaffna. It is important to give opportunities

| to school students to develop their soft skills such as

searching for new knowledge, self learning ability,

communicating their knowledge to others, writing

articles etc. Publications such as "Parithichuder”

will give such opportunities. Further it will help the Advanced Level
- N studentstolearn to work in groups and develop leadership qualities.

[ like to take this opportunity to express my appreciation of the
valuable contributions rendered by the Principal of the school, the sectional
head, class teachers and the Teacher - in - Charge of the Advanced Level

"\ Science Union to enable the students to publish this magazine as a source
¥l for dissemination of knowledge at school level. I Congratulate the Editor
and the Executive Committee of the Advanced Level Science Union for
their tireless efforts to publish this magazine and wish them every success

in all future endeavours. I sincerely expect that the union will continue to

Prof. K.Kandasamy
Dean
Graduate Studies and Professor of Physics.
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Silest Qyrmihgmi. 1937 gy g6 Gloief
o et Lghenmsid (Maine Farmers’ Almanac)
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euwisy afligwrar udipn

K67 LTEEGSH0 @remLraignad Ggmeirmid
Gueriemrflenw ‘Feo Heor’ STET M) B IGTHS
saLESTT. LSMID Grew &w I|sefleh
Sjeowid Goused &0 Crré mrer (Vernal

Equinox) March 21 srsirugy SIS G55 5.

15,95 160f 31 Suweoyaseir
Gpissmay : 3476 Km (yefl 12756 km)
Slenofley :7.349x 10°kg
(uefluflsir Hemfley 5.974 x 10™ kg
:2.199x 10"°m’
gogifl o isd): 3340kgm”

(uehu it &8 5520kgm™)
SemaNElS Sreud : 27.32 HC Ger
Bu Gousin: 2.38 km / afipmy
Goutiuflemey : iflsara; 400K, SMDHSETE]

70 - 120K

SHEMTEUAT6

August 17, 1958 @ oQuflss
eflursoriuen it "Ggmi — enflsr" (Thor -
able) eTéiry sTeugemenT eLpsuLh &SI S, R
Qewhemesd GemamsT sTe (e e, LmOLL L

2 L GarGur gy a601h Qlsuip §.516 8o hugy.

wullufleir  mAoy  eflen s ulledl @ G g
AU @ CewupmssCamst |60 gy
sroysemener SUNEFQFIsu Coustor GiLar sarmed 3|8
Sen LI B CETSH R Ammgl Gur sy
11.2 km ggmb efleorw Coussor(in. [N
gossfilsdr ‘siyGusn’ (Escape velocity).
1858 U gyaim@ October Naopd  mrer
Seufssr Sar@n gyenfu Lwefi - 1
(Pioneer - 1) qaysaid gpgsmp Qg
L1km gmsir eflsni g hegme o puHdiyn
CaThgiGuTeT 5. QoTLIgID 9Cs S, 680TLg 60

Pioneer - 2 oyaug 3oyaug LILLIGTOT T5185(6TH (Lo
ggiurrrs Goroell sariar. 9Cs
STOSLLSSN sFAI0 LumTSHd  Wsh
Qaupfl Guppg Cemaflug reswm Qeaiddi
"sureorr — 1" (Luna - 1) erayih eflstressuid
January 2, 1959 @0 uafuSiinfsir Si&T
Hipulefmpg ol @ eGsmewrds 31330
smeréds L), & M QeusfGun @ fusneré: smhm
Sprodisgielil g Luna serprsd spdrei
seors GQumpst. o185 Syew®  September
Moy SHad Geassiu’ . Luna - 2 6T6T M
T eflmmsnn shHrafs o &bl
& lfleir  (Archimedes crater) omGs
goorew (Pliebn. BsiGu sndsfs Qaerm
Gmridu pged aflsgorseuib.

@aarpres Gorind shdy
Qyrmisfllh GO 568 &Lk october
4, 1959 @b Luna - 3 Lwswerid G0, HLOLOTE)
srem @Quers shdyeflsr LyUSsSmSLLD
sanr® Ln Nedbs Gummn GsnEsmmrd.
ehBer ouarg Wbt GuéssHmauie
BG YHUTSS ST & st manCn
LUllemws snbl eumSng. 915 Serenars Greit
sl Qarerereyd Wiflsws snfaurann pGy
& gjare) sTHIS 8IS GamsTHngl. oysTas) 27
BIL&sT 7 wewfl 44 AL fussT. @is RES
Busstisafiarmd bl Nsrusssms
BT @eeurGm Liuih sramuGs Gmmey. Bs1l
Ifl srsmarmu Nesnsd yssr LyusHs
Slgpsrer QufiuGsTT &muysTfeniué s
We 558 Luna - 3 aflsrssin. 300km el Lib
Caraw.  ohsteumn ysteldE  afler
Qeusfluflweller sheng (Father of Space
Science) ststrm GuTHOOILELD Teigw 3|ndlgpi
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swigy efligigna wdiph

"@Gwmey Gamsusudl" (Tsiol Kovsky) @ebr
QuuAL® auyhGdHarGpri. ouurGn
o@ufés amorofst Gréser  (Ranger)
aflong afleitr sarpefsafls epsiTomaIgGT e
Ranger - 3 eflstorae0ih 1962 January 26 oysrm
Semn) FHSTEISE 22, 862 smined Gigremeuailsy
SLES UDESE. ETTE  [HT6H &ITeUST 6T
Ranger - 4 April 26, 1962 @6 &pdireflsn
sormug QsriLg. opermed Sl
ufiGsrgmer Yupndl GCamhalwmL ks g
Guogpia 1964 January 30 g Guwd&er
QegsHu Ranger-6 efamsnin Hars
sworufe Curdug. osuamsuila bl
@LnGupp QsTamnd sridé  smeailun
uysrS el L gl.

Syufigmid 1964, July 28 germy
QessliGunn Ranger -7 sflearssuid 1oL HIGL0
a6 yopurs Qaunferurss shdrefls
@oadug. HEdnhg 31 Qb HedsEsT
STNHSTLY 4308 EhETLI LismaILIL fhigsT ﬂ@ég}
Siemnflugs. 1967 gy gueor® February 19
o0 Brefigid May 15 g preafigid pempGu
shdraflst wpussSSNTIT G &marL
urienaufl L oGofésraller enilii 3z b
49 15 (Orbiter 3 and 4) "AGwme Camsusva"
GPéEe soET O Hfiept Quumrs @L (W
aumiieny @Quiss. sh&TU  urideafls
auaurss Qesriiphidiu wpee allsr i
January 31, 1966 @é GegudsiucL. Luna-9
LACTS

Ll mEe Semiodl gmssry 79

wefCETD upEHQFT 1, FhHrefs Gmnrd
QarLifg 3 Erlssr yuSGhg ShHTO
uLRGsT dHSHE Sailugl. @Ssmsiu
Qupsmuseiiug. 90wflée arsrmis May
30, 1966 @ "Qaermi oevs" (Centaur
Atlas) ga@on 2 gellurd CemssiulL

girGsuwr — 1(Surveyor - 1) eflstr sa0GLo.

December 24, 1966 @6 eyouli’L

"

Luna-13 eflanann ehHrefio  "quea
sysdira" (Ocean of storms) sTenih G6TSHS60
sorinhds sarelusss srémg Blig,
shdrusmema TOSG IMEHE. BT
oisH s QesrfifinminG onssmy 1 g
sTeTmid kg yfelsss. Gwhss et
Couwi-7" eferaeun sndrefle "mL&Csr"
(Tycho) @fulflstr oywGs @mEd  esor
armiES ufihsgl.

@hg el sehiseT EhSIT WaTL S
sorows QsTi( IJowg IJsoars
spiugsr eped Gaupmleni Hemew BT ip6ar.
Sunilstr BoeubssT CgTamensd sridl aufl
ysfiElemeuiirbiesehd@ el Ler. gpuflsin
THGGaT([ eNarsuupl FhTmars &l
m@ BsvorGid L& @S Soflsur afisemsu.

September-18, 1968 @l Feigwm
QegusHu "Gareaor - 5" (zond - 5) aflevrseud
aufg OFdrm efgpesralast sLHTDHES
S|m&ed 1950 km spmitt urenguilsd &hHTsneor

6usVLD eulh G 6T
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euisy aflgwoa udipn

2 ulriuevaiasawuilar prnf risefleo
RSTDTAT WPEBEDBSBHUTDDS; B TLITHEBID
OleuDaflar erHITHTevIpID

IiegCGredlurefy urflu  ususTLl
uremmg Gamirsst (Great Barrier Reef of
Australia) uaGsty guer@sst U
umibSsTe afleriigaaTmgl. 2 UNiliuhamE
oudlaT UL uNlGES  GiesOsTamsILTS
afleTrRigLh LsusT e YGD®S&SH UTdNS
@gmuigst (Coral Reefs) &L edlearip ufen
2 BTG RHOUDSE CEHETUILTHMEETTGL0.
@mer garulss smemTliUGHD & (HMHI& M
urememwl  GUTETMS6. LIHTS  LsbeSlsor
2 firaidlsafler & Lhisernd o aremer.
@ma FYSHTL, SLHEmTSET ap &l
uGSlaatl sremTiL@HTmer. GUUTmMBL
u@smaEssT opsTar CsmHpepd  Hmiptd
e mLweras  afleTrigSsrmar.  @Oursnmil
u@smeseila 2 NFRIHST ool LTS
2 (hourdl 2 UITREE sWsTULTES aTDHES)
UGHRTDET. GLUTOTS 2 HETEGD &ut ()
2 U 2 éaHmer Gumelitis’ (Polyps) sreTLi.
e FLOEF Fysrutsats (Colonies)
Poumwss Camhniisafls s & gmdsrmer.
g6y Gureliiyseafistr CuGam@ssT, seodiub
smuGsm (CaCO;) @remuearé Csrdms
ClemerL. @ESTTH 2 Haur@L. GiTstrL moug)
Curedliysellsr el @ o marsst sauails
wrer  Gursmsemyd o 1 Qe () 2 (5
argh 2uliiiuGH NG @& efundh
GMusrG. @ma sLo 1gsE0
graurhisemenu ferrpgsir (Plankton) sty

fflw gme 2 lismeaTyd o mTaTSs

ewee. aLeoleoty BEOedGUeTuD ugmesn

2 u9flwed fiey. 2 wisgb - 2007

Gl meirlsirmenr. @1 ursnmeaflsir 2 uNAsermigseT
5u6ES Comeauwnear GurTesmeaTsmwyL
se&dowwyd oNCesss & eiremiw6rer
zooxanthallae e geir ) eur(gih HTeurSSsd
Qois Qupdsrpar. Gdsrarhd @Nu e,
CO, sretrusupenmts Lwsru(R 58 ReNSGs @Y
(Photosynthesis) eypoin Csmeuwmar
Guremammws GsTEsdatpar. @i
Y@OSsEH Ugaseflsr astiddulsnr @ M
oy, e Joageiyd ukGshs
Slermer. @euuTprs o (HeuT@i usuer/
YODSESHUTDNST MALSHD o (meursi]
uevemuiiyn g eTRissT  CamauliLBdsTm .
@uursmmast ubLn Gpn NyFdenarssTmsd
&8l AMGUMLISHTTR (@) oum sir
2 BAUNSSSGILT @eubBlar ouflaid U
kG efleraurer efssHa @b Quudsr
Dgl.

SISl LIk LITenDsHersor (IphaSuid
SHIanD GTedTent?

Qurgiairs 2 wdlGalu o mard
e uGam sramhissnGn 2 uffsrb
saflpEh GUuramns QamLisGar st ser
QpUIUTETE ST o QST Mo, @S HMS LW
uremma e SSETSHET WL ateT &
ar@&sr (Rain forests of the ocean) erew&
Gssvowrs oo, 2 uiflar  CagurBs
efleir  (Biodiversity) sr&er NesorL fugsr
Qandlsr  Amgasaflsd sraTILEMSTESS
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udlglsaLi

outgy oflgena wdipn

& MSlaiT M. @UusueT LM enm & e s
2 omeilGuw sy o ullfleriiseflsr
urTC G gerwres  (Nursery grounds)
afleThigAng. Gt QUIE G @Ssmaw
urenmaeflr WCsssmes oufiiug oyl
GCopes816 oL amp o ullflarkissfleer
Ifiugnanrs ReERSSILED  maEhsifiuwor
&Gat s(mBLULHILD.

(PSE0EESDUT D ST @UHewEILIT sor
SOTUUTGISTIUSS KD ymOETS Sl
wrsejd (Breaking waters) @Qugmi
STHYISSML_WTSaD TG AN S!. 216 S sir
sLsmTs sLafliyssmeryd (Coastal
erosion) 5068 2 gadleTng). HLHETEUTD
wésaflinE GrurmnsS GéssT 2 el
STl of uGsTmTuMUSSiELh o GedsTmerr.

I5TC g 687 GILITBETTSITIT QU6 & 16 SHiT6tr
angieords Lwenflsefler aummesGLD seMTES
DG 2 warssSNEL semors aflerhigd
sormerr. @uemmSgehismeafley aurggln 2 uSiflsoris
soflid 2 6rer éHuorer wBES cpellamss
giemfléemaasir(Pharmaceutical — Properties)
unm Crmil Gureirm Crpmilssfih@s AHsmeas
SOTEGMTSED  eflTiigHsTpar. (pmmas
sHuTen&aflled STawiu@D  au6Tererys
& [Blser  (Skeletons) wms gious sienmullso
sTunGlur_®s (Bone graft) gienswor'iQuimmeir
2 HUSHGG waflg @smpw (Human tissues)
wrHB’ GF  Ceunur@aeiihEn  senswryf
&leormeor.

QonmssSallamari Qurmss
aumrulled oG, o &@, Oserdipsss
sorGurr ArCsemsale Wanh NWéss
wT&s sreriuGaTmar. GHliuTs, @ViE
@Uurenm  UsisT QIS ILIT soT ursmm&afld

GLULE @GsAdng. e aperm

sl  amsiuBSsILIRSSTYET.  ojsme
WpmmGw
1 2 airemuwTeT (LP(HEmESS SHUTM
(Real coral Reefs)
2. seuoTevaTé SHUTHM
(Sand Lime stone Reefs)
3. STOUTDNSSTH 2 BTG S yThsH
urenm  gsuengl  UeflhiGlursm  eTsiTLIGT
UM (LD

CunEiiss 3 sumaiLTmpsEnD Bukima
ulstr  sLpsmIsallh Qefihg srawiu®
SlermenT. @eurkins (HMSS SHUTEDN susTLh
wrgute (Biodiversity) s gmiudi
D|TUSHETTE) DY ETEHOULTE 6TNSHGSmmil 183
QUDEITET (PBEDSE SHUTEMSST @HULSTS
SIMWOUC GETeT g @eieurprer  UwsysTer
Y@wss spurns QaTLTSST Deumiier
B@sme @iy eliumLufle 3 sumewuTsL
UrGLESSL L@HstTmer. oyl
1 BisSxein memesssd LTenns Gam_i (S bey)
2. s L GSSEDTEDNS QT (aurksTev)
3. 91Gmmsd (usiNS FpSSlTin)

SILIGT LOGTITL6V LWEMIS: ST 0L HHSSET S

2 58 gereflorer 2 uilussuma il

serehdlupn N gpuorer @b wpmmss

spureps QgL waflgaflsr s Gurmi
upp GEuduUT@SsTTR  SuflGsILE ST meT

WpsEunars,

+ S Lifldbeorss e m&Bullsir (Newipuimsor
Courmmassit, SHNIVTSSIDN PETENS S0
BLagsmeliar FiCs@asr Gumsrm
uDmTed Jyflée L st meor.

+ 15 gy sirifly KLougSmassT, Gloug
meus g emnfiyssa (Dynamiting Fish
Resources) Wenfigssm QewmurHeslsr
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ufldlésLi

ewisy aflidieac mdph

Gungt Bsrauemd HosautstR YPrmmssd
sHUTONS SMEsEHD HAamgamLhsi
Guir lsir meur.

+ sniug, Al Cumsrmemey (PETES G0
Warpls Mgtugmepd @alyCses  Lswrsy,
SHUTEHM TETUMDMD  I|HPUSHT WD
(PSS BUITERN EIETLD FFETLOEDL 65T M .

+ ypowmss epuramp ANLTYID, 2 WSLILS
sreflemen (Global Climate) wrhmiiser
2_@murHplcumdsTnear. @\&6T STrsrom
sl UR YOHWSES SHUTDDS CSMLF&sT
2_m&@Gmevil GO G

+oatET (D ureassEh SflanGUTEHL
SEnn QU utmpiigCsssden GemiiL
@ Ssrmerr. @GeTred LTenmEAflEET SHeTiD
Sengeusm_flms.

4+ QuIrmINsTEMLIL 6T Snlgll  SL VAT E
@onur_asafa FEUGD wefls Gewun
urisemTed @0 ureNiLGIGmESSET Jfl

cusHL&\6TT M6DT.

85 &N apanen araiarmp &1 eineomb?

+aLoaf armiudms wLEIUOSSH
PEMESSHUTEON eueT S GLih&Es0rLD.
809, g GursiTmeubenm sHEGSHL
Slsmeor o GBS Coustior (G,

+ ypoossapurmpl  OrCsesHd  melor
2 rs  el@EHemw M EGLGEUT D
rursnmt NgCaes5Hsr Guius Semsnn
ur & a0,

4 2 donsll Lwswlsaflsir QurtLbHo Gewh
urQseflermepd, SspafiaTrad (PEHmEs
& QaTLissT fiGsiILRMmSS SLEL

u(h&s Geustor (L.

+ Béoe, sfGumLD Gurdrm sefum i
g oflemsrwr’ @ Comasaflsrmsd
urpiu@RSmaaMDEG, Shbmpssr
AUSITERTID U SIS S&GoueiT (.  Hhig. T
Gumetry &@meNE6T (PHMSHEED  (LPESTT
semer  os QFLILT ST MID,  Ulg 68 6T
S GerapuiiG Lgamser guflur
HHSHUD B igSTEHI LUTTSGI6 Clemerer
Geustor (Hin.

4+ @iuremnt  SirCsamsafld  HLLTGGaTT
sflal QuT@GLsmeTs SDAPLT THSEHE
Qeagid weamusGuD 2 oL GurTrs
s Gousior(Hitd.

4+ o uMwed wresTeuTEHsT L0 Lo, FEHM
wreTeUiSEnD  @Uurenmg  GgrLitsefisr
LweTsemer  Qyfih  euetoTemTD  yeumadleir
urgGeTIY, (WHRUSSSMSLD allarés

66060 LML DTS 606 S)smeunT 5860

YHmeE&EsDH utemy ubidiu e Blel,
GipeSiwelle  p&HHLLIES &HRSILGEDS.
@ser @msms upBiu sfigaliud saesfissn
uL Coustorigis (pd St Q)DL s ellaTEGEM G-

YOHmasE SHuTONST 2085 IHlswh
sofl eaTpTad SmaLUGL. BsnG 250
susSliweir gy eirsafling Gopull suyemm)
2_stor (5. SHGUTsnEW yaiiFefigafiub &ewrs@l
up 89% gpar uemET HGSeUuL BeTer
sTeah UG RETMG. 2 085 Fars
Qarensuil 8% JLET WSHSET SHLHSETEHIL
Sjemigy  (PGOSS SouTemnl NIrGeFSIlh
100km sTEUDOUSGET aUTpEeTmeTT  6T6ITLII

2 goor oGl

"sriflh Qamepain @uibene sjpHemamyh Hyg6r 2 uifiud YEHUSGIUSDSWID

ArHéss Qshhe wallgsr sufiiug Gou siu CosrgwGs”

STOGUFLD..... ueTTUGUITLD.... SN emiL...
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awizy afliGignar udipn

gslul iwaraisy] UHHlul R CBITHES;

@6 b BT ige0 GUITTE @60 ST
Wr&a)D Bn SITeTRISMTUID 2 mmasH SL,
nmHES SoL, ahturglsme  Gursrm
soLGeT Brksrors @msdsarper. @do
@llurs fearerrssmLiUrs  meStlamils
&6, WHMD sEror. Gsmausmst LT&S]
Qe (ipwrs Heme FHUGEDS. Bonhe@ BT
wrhm auflmius s Nigling oeidiumsr
ST (L0,

@arm uGuim ErEssT (@G ugsd),
sromar &8, o uliaflésss wHmID
o 1Siymm sifleys Gum Ll asmmer GUmLU, Sl
GureTpaimsmml  LWsTU@EIGS  LileTeuaIsmE
Quim&Gers&armer. ereflaib aueTTEs
IWLESUGD BTHSEREE HLmLIL
g&sdlures @My &8 Emiug GHi-5
555 Gl

@flwesr @uimsmauilsr Smi. Gunamawrs
foLsgh @flu sdilys s&dHmu
Wamaugusursdl Comauatanu LuaTLhSH S
Gemsteremr. swg @, usll wsHu

elgebe. LiLinedlsofl B peipeutreLprig;H
2_udrflwed fifley. 2 wrsmb - 2063

Car’ @se e syememuouis, osraug 80
oL gsarhiE 6 S Yéeih, Hupée 80
QArOEGasrlenehn Eamiulsn G mlugms
G Quiugms Crrpurst GupmCsTE
Cafliy (pempufls Co&dl samsafln Callsg)
Comeaiu@n GQurws uwearu®sHas
Glamssmaumi,
Gurpordlwn, HAdsssar Gumerm
2 Gorsmisstlig @flugell afpgoGurg
g ger Gupuriiea e er anl & & 6T
Gausfliu@®id. @b lereramis s mmer  garfl
(Blupsim) Elesdlrarasr (Photo Electrons)
6TOTLIT. @81 6% ersmremr @b HlapCea.
@ssr aflsmsmrena serfl Wier aflsmemsy (Photo
electric Effect) sreremm. @susumm
Geusfliumen  Glusdreramsr 2 LGUTE S
isrGermiLgmg (Current)d Gupesori.
EEdmha @i Harsamsmsr  (Solar
Battery) o (peuréaeumi. @@ eme 2 (T
"dflgssr" o Cure Cusres@issT  LWGT

LSS e menr.

a0 Giflu Hirsansgdneg 4cm Famb
2em gsoyn l4ecm sergpd Qe
‘Adlssmar  Qusrss 6 uweru Gl m g
@allleur, 2 CM FgITwLW  HeTsHa D
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ToésGmpw 140 ukig gjeTeure  Geumeil
BeTouQImes STéamlpGTS 2 6Tar Gl
@ogelen Gllusssi aydCurg &
lstremm hmeors  wrmHing. oyeor  Ceaurs
Nsrougpiemaull Gum @ @G fu  Hsrasun
Gurgih. Ggmeuwmer HearGarmlL smg
e.pusd Qeiw, oHsnCasnpuy @M
Wistr&eurigemer epstTGOT( G6iT 1) EsnenT S giF
&M gafl urajd G SH0 meuseGsustorGi.
@y Gmemssliul @ A gme
Crrygwrsl Guperh. goug G s

emeu gL GlumerLd.

B fdraabismst 2_maurss sl
geoemu"  (cadmium sulphide), "seSlwid
Syirgeme"  (Gallium Arsenide) sterusum
mnl LwsTU@SSD Gumeomd. @&y gef
lgdurseystst @ miasafld @M LHsrssurh
sl QuT &S, shdFadsmessem Cursrm
m o Hmed&enemd GBS (LpipiLd.

205y EHTHOTETIEST 2y TiuS S0
By bsramy
eTeflGaul  oafGsH Gum ik .
Spuflenid 2.91t0 2 estt Gumlsir Netryy, SiBmeug
1930 &EU dsreni aNGeL  Hemflayd,

STSHTEISHT  (HONES

Qadlaysiter "G ser® Gl
dsrGu  @flu darsebismer umfiw
QLS EHD, HSHETET ML S SEEL0D
Glsuarflinn L evr.

Bsiremmw aflssor Qsueflls usmilgaflsun @b

iNerGemaer GuUBD LW g 6T 6T emeUIWIT &

OmsHearmar. @siTm surerQlouefl seri a6,
oflsorGleusfl aiing gt miser wmmd &eiremeh
vl Cswpmed Gamerser eTerusmaid
Qssmawn Gfu Nerasakiss LSS
u@&lsrmerr. @io WeiTeugy Gougy L &Gl

FEMET 2_(HEUTESHOLD 2_F6 6T H G-

Qerm sy  (poe  allamQeuef
il umflsst euemr (@G lw  ileiraugy
2 LOWNS5516E MUEHGLUMSS sTaws
S lpigns 2 atangl. Gflw  gBUySSsamer
2 mTmeUS FMLOUSNEG @)60E s oy,
dlagarursan, weley oflmauufland Gubm

LGS B Fn g WIS SHEUSTT .

shGurg Wearenrrd uppTéHGmm
enyerong Gug BTG UGum CErmssly
HEHEG 2 marrdaTarg. @snGE @My
hieresud  (Solar Battery) #mig wrmmy
suflunss sreiuBdng. 1954 @i 96hofis
armag Gaihg "G GgramaGud gy line L
Bmsueria” ety @ gLy (LPSETPSOTES
fedlsamer) LwsTuGGH), @M BT sk
smer 2 MuSE CQelg 2 nGsE dysl
LUHSSG. BSDHEGS (petr 2 DuSH Qe L
@b etr seumiseflgid, @gi sTmSsSmp 6%6 & igis
uPINMLUSTS BGESS. 98, @orm
Wsrememwed 14% erGerd il L g
9,560 BT BUINmE B|6iTemeT STTTaTLONS
Istafl&d GQerfliyd sHilys é&Heow

Lfisreugpsum s s Qb mut Liwieor soL_GeurLn.
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Brifley (Diabetes)

Effley @erm sThuGHUH UTUIOTES
sremriuGn Crmifloamemn gy@. EECHTL
fmumuurarg ahHe oW e s G
ghuLerd. Suiignd ewgmer sl &Ger

Bsermed lsa)d gjeney s meT.

fhfararsy @odls &S
Cardlsir o) B erefigd  HSSM
ugsTCalu sTHLGEHDEG. GBS GEn&EGaT
fetr gpremus SLOIUOSS Fenguiullsrme
sT&SUUML  GsraNsr Tayun  @GUTer
CurHwere) ETSsILLTLILTGRT  Bi0GI
srésiu’ L @etraedlst  eflwmer 'aﬁlg)gg;lsi)
Qewpu g srrawssrCursrsr  Ffla)
ghuGdng. Bfifaureargy Arpsrorssd
GaTiubss Yeurs Grmi Hmamlo
Qpfgmind  SCEUUT e HEGET  OUSS(HLILSET
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THE SINHARAJA FOREST - BIODIVERSITY

"HOT SPOT"

Tropical rain forests are the
world's most biologically diverse
ecosystems harbouring over 50% of the
world's plants and animals. They are the
Earth's oldest living ecosystems. Fossil
records show that the forest of southeast
Asia have existed, in more or less their
present form , for 70 to 100 million years.
Tropical rain forests are becoming
increasingly threatened due to
destructive human activities. At present,
rain forests occupy only about 6% of the
earth's land area, which amounts is only

Miss. Vidhya Christe
Bio, A/L - 2007

2% of the entire surface of the earth. In
Sri Lanka, rainforests once covered a
substantial proportion of the island.
However at present they cover less than
3% of'the total land area of our country.

The best known tropical
rainforest in Sri Lanka is the Sinharaja
Forest Reserve which is internationally
renowned as a World Heritage Site. It is -
the only natural World Heritage Site in
Sri Lanka officially named by UNESCO,
at present. Subsequently it was declared
a National Wilderness Area, under the
National Heritage Wilderness Area Act,
in 1988 and lately as World Heritage Site.

Sinharaja is located in the
southwest Lowland Wet Zone of the
island, between latitudes 6°21'-6°26'
North, and longitudes 80’ 21'-80° 34'
East. It spans over the administrative
districts of Ratnapura, Galle and Matara.
Sinharaja forest consists of a series of
continuous ridges, aligned approxi
mately in an East - West direction and lies
between the ftributaries of the Kalu
Ganga in the North and the Gin Ganga in
the South. Sinharaja covers an area of
about 11,187 ha, spreads over an
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elevation range of 200 to 1150 m above
mean sea level. The mean annual rainfall
varies between 3600-5000 mm. The
mean annual temperature ranges
between 19°C and27°C.

The Sinharaja forest is rich in
biodiversity, and is identified as a
biodiversity 'hot spot’. Its vegetation is
mainly primary and secondary tropical
lowland wet evergreen forest, with a few
patches of lower mountain forest and
grassland at the higher attitudes. These
diverse vegetation types provide shelter
to arich composition of fauna, including
a variety of vertebrate animals and
countless numbers of lesser known
The vertebrate
animals documented so far from
Sinharaja represent about 50% of the
native inland vertebrate animals, of
which 30% are endemic to Sri Lanka ,
whilst about 35%
nationally threatened.

invertebrate animals.

are considered

Nearly half of the amphibian
faunas of SriLanka are found at
Sinharaja. Amongst the mammals in
Sinharaja, the endemic purple faced leaf
monkey (which is most commonly seen).
Black - naped hare, Fishing cat and the
Rusty spotted cat. The mouse deer and
Barking deer are also found within the
reserve. Badger Mongoose and the
Golden Palm Civet have been
occasionally sighted here.

The endemic birds seen in
Sinharaja are the Red-faced Malkoha,
the Sri Lanka Blue Magpie, the Ashy -
headed Babbler, the white - headed
starling and the Green-billed coucal the
rarest of Sri Lankan birds.

The agamids are the best
represented group of reptiles, the most
common being the Green garden lizard.
The hard shelled Terrapin, is the only
tortoise recorded here. Among the snakes
the Green pit Viper and Hump-nosed
Viper are commonly found in this forest
and are endemic to Sri Lanka.

Over 80 species of plants in both
primary and secondary forests in
Sinharaja are reported to have food and
medicinal value. In addition a number of
species are collected from the forest fora
variety of other purposes.

Sinharaja can be considered as
nature's own pharmacy. The high species
diversity of Sinharaja makes them a
highly prized source for new medicinal
drugs. i.e, we can say this forest as
storehouse of “green' medicine.
Coscinium fenestratum (weniwel),
kokoona zeylanica (kokum),
Anoectochilus setaceous (wanaraja),
Balanophoa fungosa (Jatamakuta),
Canarium zeylanicum (kekuna),
Psychotria sarmentosa (Gonika),
Nepenthes distillatoria (Bandura),
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Tinospora cordifolia (Rasakinda),
Urandra apicalis (Uruhonda) and
Garcinia hermonii (Madol) are some of
the rainforest plants that are used in the
Ayurvedic system oftraditional medicine.

A variety of wild edible plants
and plant products can be found here.
Shorea cordifolia (Beraliya), Shorea
distichta (Beraliya), Vateria copallifera
(Hal), mushrooms, costus speciosus
(Thebu) are some of the food plants
found here.

Among the most sought after
plant species, other than timber, are
Caryota urens (kithul) for its sugary sap,
Calamus spp. for rattan cane, Coscinium
fenestratum and Elettaria carda
momum for their medicinal / spice value
and a host of orchids and other her-
baceous plants for their ornamental
value. Wild relatives of clove, nutmeg,
cinnamon, durian, mango, breadfruit and
citrus have been recorded from Sinharaja
forest.

In 1985, a study was conducted
by the University of Peradeniya in
several villages in the buffer zone of
Sinharaja forest and found that 197 wild
species are useful to the communities.
About 40 villages are located around the
forest reserve. Most villagers have been
dependent on a variety of forest products
for their daily subsistence.

Thus Sinharaja offer a rich
source of medicinal plants, high yield
foods and other useful forest products.
Sinharaja has a high degree of endemism
in variety of species. Here, some species
are restricted to particular areas. They are
not found elsewhere in the forest. So, the
destruction of even small extents of
forest may result in the extinction of such
restricted species. If such extinctions
involve keystone species (species who
help support the entire Community and
whose extinction would consequently
lead to the extinction of other forms of
life), the entire balance and the diversity
of the ecosystem could be lost. It is
essential therefore to safeguard every
inch of our rainforests in order to
preserve this wealth of biological
diversity.

Sinharaja forest is subjected to
natural as well as anthropogenic threats.
In 2003, the heavy rainfall that occurred
in the wet zone of Sri Lanka caused
considerable damage to Sinharaja. This
forest was under severe threat from
logging in the 1970's for the local
plywood industry. Concerted action by
conservationists helped to save the forest
from destruction. However, at present
some illegal logging activities are taking
place at moderate levels in scattered
rainforests in south-western part. The
main threats to Sinharaja, which pose
continuing obstacles to the conservation
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of the forest are encroachments for
subsistence farming, particularly along
its southern boundary, clearing for the
commercial cultivation of tea, collection
of fuel wood and other non-timber forest
products, including medicinal plants and
mining for precious stones.

Sinharaja forest is nature's gift.
It is everybody's duty to protect this
forest for future generation. This can be
done with reforestation and afforestation
by organizing school garden projects to
plant native species & tree planting

campaigns. One should not buy animal/
plant product, if they think, that might
have been obtained illegally from
rainforest, such as, ornamental plants
restricted to forest, furniture made out of
its timber, etc. Educate others about the
importance of this unique ecosystem and
help to protect the forest through
increased awareness about its many
values. The protection of this valuable
nature's gift is our responsibility. If you
happen to visit the forest, don't collect
anything from the forest. Please leave it
asyou findit.

i

this generation.

People who have the GIFT OF COURAGE
are those who can feel angry,
hurt or depressed, yet can
bounce back into life and add
a bit of laughter and enthusiasm
to other lives as well as their own.
- Joyce Rupp.

Few will have the greatness to bend
history itself, but each of us can
work to change a small portion of
events, and in the total of all those
acts will be written the history of

- Robert.F. Kennedy.
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OB HBHT6lSF o

allgrermand &6t Hidlig L1y & erfi6d
Garsurarma wrell. FCLHDSHDEG
SLTBULTS SMUBSTEND @6t @ Geormt
sl g6sr of essdd Querds, wrafli
GYesmer uTEugTsGa  emudsTmer.
mLarmwnh Qaupbnimss serlfbs
"gedir Crrue"”  giEmar &8 Gews
s@&eT&Eta LwaTuGSSH G umsLD
sanh  SLADHSTT. JEOTTO  JOUHSES
Quilph Ao 58 Quifiu  gurhpnGu.
SpHel urtemgufles efg el Curl Geukhs
mLeTmuH) uramer HleGrar  gflan
uregufled memL LuflsiTy EresTTE QEwss
afld geir sLEsmaiLESE uhsmSE
s ammm GrTud, mLaremh eypaid
UGLITESL HmLs@h Sreme  Hdamw
ETSMATIUTSTTSEHEGE Caids  aIHLbuy
gl "Grrusd ufla" ersitums oyTBASSMT
aand s piu@dng. gemnGy E = mC’
ST s&EHE FuwaTuT L 2 ndhE Hediu
ugliu eSlEnEnme HH6tr SHheng sTe eurisooflé Ll
UL sgstreruif 6T st BoT G @MU e eusmT
IS 2 DLSSSESE THITaGal @me
QaTRs5518 s nliuBEng.

Barmpu srahssllh s&d Gnms
spmud Sisgs QaenmausnsTs oyamiailar
smoatl Blahg sméesH GupiLGEDS.
saflgun GQur gireGot &HEFSHE 2 HamssH
ubie Gurgl, sHiTs QamHOUT G epsususst]
Swig QaaiCuphd sHis aromsE
e Wifleortuger o ' UGESTHAT. STSTTETETN

elsevell. IBSWIM HITLDTTERM
sevvfigu Wifley, 2 wismb - 2009

&Gou gemorL @euaflllph smewriu@n Radium,
Uranium Gursity eypasiisaflstr siialsain
K, "“C Gumsétm sHitus &g efleEmL
SENTHEM6TS STeved GleFiiistrmsor.

&% o&sb (Nuclear fusion),
smwUflsrey (Nuclear fission) gy i g
safle sraarssiu@in Alpha (o), Beta (B),
Gama (Y) sfliai &g s&SUmLLImA.
Gewau QUL EmTS GImSgl 2ar@B(mean
gmed GHurliy epsd G DIHENET SIUETTSSLD
SoLailiugi e, gubifisr Qewndmeneeuip
e &GalledsaTpar. @G o ;arssiL@ih
SWISET cpashissT 2 Ul GearensusmL e
Qurmpd @reruars sTé&sSHnEL
ubeugre ganrdsaflst  gsHCsMAHUTH
urSlsEmg.

sdliaids, dangrdeaisd Q@ aenswTeT
Gogmisemer sTOLIG\S gidstr meor.

L2 1 pBasmid

2. W piyfenwd Caaibd

sghiaisare @f gmduik Cossda
sTiu@id Gezh 2.1 HGFsW (Somatic damage)
searajh, sHiefsered ga I miHlufer
AOniyflemn gyl (DNA) erpu@in urdiy
Wmiyflemod Gsib (Genetic damage) starayh
Sismp&aLILGID. Gur gisursGou st ol & erms
Rewr i iy &assdr, CQasubostty wEmaser
eTeirueT aflsnysural LIrgllusmL b,
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&35 el aqubd yb NICmTupb
sdiamams sToursEGn e
gimll&massm 2 Lellayst Geflupd  Cumgy
gBerre solbumsasd HasflsHpsg
gl SaLUTSHUIUSSmeTS  GITevT(hleudsar
CeusfliinrGL yHaGHTLITELD.
Eg: 1. @erd Quméssd somsafld sHi
afFaluBiougmed WL (H &G 6o enlo
6T LIL_60.

2. adltafideredd urbumy IeoGU
ugdwmer DNA epeuid ugdiumeGour
g HoraGar HHSHOES S
5@&5@ SLSSULEUSTS GISTLIT S
WD FEsH Susalarorsl s se.
soturseflesr @Grraflion, FresTd HeT
Sfiefletr 1Nesry @LGUTGID rusealeort
SETTS Seuiaem wSHEUND NsiTemer e
Uim& &stTmevr.

3. oreary w&emauiied suGirTEgFn (Sr)
Qefing & @Sufsr 6leuestor A m
siemfigena (WBC)  6rstorsveflé em & smiw
IiflsLnéd @astasulur(Leukemia)
Remsusoi Cammmieilé Sleirm ).

4. s548r Qypluriysseaflgin, ureme
falugdasaigin, oapuufllGer
gemenr Ghllsmerem s, e
TESHIGET el 2 (B5E |G
el Fwll ursHrasafle QUG
AsSnE pult umsss0 Iinng
FsusdHr FCrm L tisefly GQar B
SIreaTuTgEs sroutursdle @
LTS STGeT 2 &) 2 sTComueTeT o)em)
aFFhGaTH SHiaisdn @L0GUD
6USTev Loeter, 17, 2 uAfls6i 6Tsbriisur LML
U@L mer.

I ssHTSSETo6  Genmmemuller
2 ufifliued &riGs efleneTaysst SpSHTamIDd 4

el wiri &6fl6b Griuehlwysem g,

1. &Sl & &TeTSHE SHE6r 28 (mHeLd Slmeir.
sdiaféas gmismasaflargihn, sHi
saflergin g ew@Gmeyd HpGer
Gagallursmss Siureaflliugrs gemLowb.

2. &Sl &:5me060l6tr &5 2_6T6mL SaLb.

Cesn gdstuafl sTadar 58
2 fTaTL&SL o wiey earm WyalhE
QUTEVTLD.

3. 4T &H&TEEdlsT HIIGTT (G Slmetr.

2 T ssumsafllgeTer Mot SHis
ST  GIMAEMSHTTR W eTm & @L
gerenn S QsifiDE semiser GCoumi.
yess_GLmeafliun  (Plutonium) Gurmetrp
pousmsast ahBmuouflign o&se
Gegsms HLBISSS FnlgiLieney.

4. 5T SHSHTE6 ePSSHT @TEmLeT Gy,
ST EHT0 s 2 Lo gfs S
suSmsEn Curg, ISiHeaTmed eoubia
Geglh gL,

Saafls P TssTw CommiBaerll

L S1aumib anf serf'sb &1L HUILKE S BHe0TID

o 9jamis Sl meTLl U GISTLILITS 9|HMmHme.

o silicfFasaamme Holfssn Csus
2_goor syl L6 smiLs Seallit Sa6v.
eg. Gama (y) s$I epsold Sl F&s1n

e sdliisamTua cpusl vwWeaTUTL L&
GDDSS60.

o g apfiet Hemewwmsmer & eoflwmer,
Qeusfluresr  @_rigefld  9jemd eI 6T,
sdleyser gHULTSUTM urga&Tiy
5L 6ulp. 5608 6T (bl 60.

e wamrailu FHuld oan gusl
LT 6oL (PHMTSS Sl Sa6b.

o sdliefsllsr Saflrd upn) wssellng
afifli1jswriTemeyl 67 DLIBIE S6v.
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Apibrss sb®6r (Renal Stones)

egeefl. e efeirpn BGoafl GuileiTud wilwigren

wrefl. aréssHnE BTG Cefh
SHEID, UR SLETEST LD  CUTLIHS SID
Syeormed @nempsusnr wefle BlaTsms gyl el
usnL g6 Qaretmp (h&@0 CHmi @@L,
dpfitmuis ghuGd shsmariumnmd
LISTOTEDLLLI (S SleumBTebasatfled 6Tageliu o mé
Serpgl 0% guem 2 wsam) wsssing
Seuissrg  aurpnrefld Q@ (DTS
fnfres speer qoul sumbiysor@. meSer
ST 2 syl QUT@EL SEhh, uLPSS
QUYSHRIGEHD YSNSTET (PSS SITewoThI

SEMI(GLD.

slmifres&spedr GQurgars 20
LG (P 40 gl aueny 2 sTemeu Seflig
Sflsn eouL aumiiysir®. @nCHrullarmh
Cuersemer ol gy simraCer gHswrsl
urd&sIuGSsTmert. Gu@mbuTRrs ods
2160 omply Eeaurgarse, EOSST
whmh Cuassr arsssHarmd @
GCprullermed gy LTHiumL e merr.
Glaudley HTSHL BTG G GauliHeme
2 wieumer FUu sremsaile @HCrmi oyfs

676807 600\ eI U7 Lns S emeTr) LT s 6T 5.

FPI S I5S BN ST GOUL D BHIFID-
eodHuilgin AmFAyn HHs

Sperelley s eleGol whmrd whs

Sifloid, wpflumr , o LS&eT SehdmlusTs

2_uiflwed Wifley .2 wiispb-2007

fpibressnsst qou_ sumiiyew®. LTTmS
Qrmi @ &rlfufed (Parathyroid Glands)
gHuPL slysarann AnEres spest
syuLsomd. AmErssHsn ahul Gerer Npealls
Camerrmiser wHm HAMETD uremguiis
STHUGLD QyevLlily, Sessly SmiBTiuragun
i SmilssrésssTe sHuGL OsThHmis
ST g éluemel SMHSEm6T 26t (BILISToT 6o S

FulglLIEmE.

FPI B IHS B Hel i1 alen BB -

suri 7eumsurar AnErss
sn&eflsmsur(l GILIT ST S &esT LD,
2 SIyevoTi:~

(i) Calcium oxalate

(i) Calcium phosphate

(iii) Cystine

(iv) Uric acid Gumsitmemey.

Aybiimuld sbhest srariu@in
@L_rhiseir.
# Ambren & Apifis@ymi -90%
(Kidney & Ureter)
% dgifidenu & AgBiand -10 %
(Urinarybladder &Urethra)

C BTl 15 neoemIDul 631 (G SHING D B6iT -
> auflg b (psidled sus ey HLL 6.
» A it @7 $5tb QeusfiGiLime.
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> o654 ApIET SfSS0.

> Ayt sfigsdler Curg eriléae, eusl
6T DUL 6.

»oupsey AgEld perd@hs sTésh

UL 6V .

o auemad ANIBTSSHDHT JDULSLTE
U g eTGieTan ugnd @GRS S
mermre auetiSgl e srasHullnh Hnbran
sl urdlsa Cewudlysss Geilagl

2_guor (h.

& Fena Lpennase -

a5 10 yean@sin Anbrss sneer
H&sme yopulld QuEn yridow
FHUOSSsTergl. Ealer algresrem  seunrH
Wipliyae eyeoid AmETHs snssT 2 LeSlasT
gt Arr@mssIul® sTuors QasfiGwmib
suflpemmassit  setorLiMuiu Glsemsor. sTeTGou
sHisTuSHL HNhS ums I mmeus
AAHGms YmneST WMHNHS IMDLEF
fAsmes @earh sSpemst CLAwmHsSH
QauefCummny HHsemes wpompser CaibGrmLLl
Gurdlstrmenr. @D (PewmEEMET BlHEIMSWITSL]
lifl&eeomib.
1. Qeusflsufl & CHmp i)

(Extra corporeal shockrwave lithotripsy)
2. o sraufledlsGampfidg

(Intra corporeal lithotripsy)

eauafanf o0 5HCHm 1S

(Extra corporeal shockrwave lithotripsy)
e sppsst 2 L6dihE Gsusflufls

o 6rer QUEHTS S@melssT eyaid 2 LeSlb@sT

Qegidsiul (B, 2 LimiliLsmeTl LT Elé o

fgifresansamst WO Gurpl QuTpWITES
QEr@ped AgpfmLsr GeusllGiums Gaiislstr

ful

2_cranf o558 melId:
(Intra corporeal lithotripsy)

2 CET&HHS smallsst e HAmbHin
ureng sufuraGsur el ApIfresH0 R
geoamfiL O seaTepeod 2 6T GHr & S
smallamers Gegisd snsmer Crréd
ey QemeuseT LHNID Crust ImeusHamers
Qepisd snsmer GEIHSGS0D Bafar Wammn
@) gium@Lh.

Guaib slusregdle Laboroscope
smell epers Agibretn wppid SHnbre
@ymbaals EHmseL shsmer GeusflGu
st L Bafsm S Famawyd @b GumSsTmg.
5 mm cusnr 2 eren P SHS6T SreTTEGo
GisuafIGufaNEIb. HBMES Snlpll LiTHLOSIEHLILI
shemer  H0Hn  Cuhs il FHTGHT
woplln AHNsme CupHGsasmereriiuL

Gousmor (HILD.

?2_autayds S HULITH ST -
setrswt i wHMID Hrent Gur L seflaner
Gophsg Braearine 3/ HEbHS
Goustor (. [, Guom, @erHi, sTondlFsLd sTm
yoolwme Barmnuaflégn. fAnfres
SDSEReTeT 6(1h Gpmumerf]
> wevor(®), S@meuT®, @mmev, er, U6,
Qeustor Qemmis, Qi1 LTeumsmL, oy lpenm& ],
wurgenpnéd), usiTiufienméd Gumsirmeun
mns saili &8 GoustrHiLD.
» Coffee, Tea, GauiéaLsme, L,
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e g uphiser, GarsGar, Qaminu,
Chocolate, Spor’, wrhmessTi,
WimL&Carsy, HAuumassd Samrser,
g&enafl Qanmy 2 mrallh Gmnes
Gouesor (HiLh.

> o smmeyll QUL ssmer 9y 6revorGlevris /

Opl ell® wumsss srifirus
Iilsgé erific Gausm@un. Ca
(s00dld) gflen 2 eter  amTiENSsv,
ofeur  Gumeirm ureTRIGmETS Seiiiés
Goustor@ud. wogrd Coco seks s
LT 6T IS @b el 0L 6v Gaustor BILD.
UTEDLRSSETHE Fmm FTinf LT SHesiT
aorbgefOn ssirug saum. wésii
shesT smrhaelEh Seren ST
Mg SSUULLITEID, QUTPSSHEmee 256
RUEGan @miug Curgaures s
SLECUL sN&6T 2 dTaTauisalinE R
6060,

WGl BGHSISN. Y&Huwre Beer oymha
&0 NSNS SHmreEh aTug irum
SEUNTEAT S0 MOTGLD. 2 6TEOLD 6T 657 607

Geaumfles Beer ysorer wgumer

aumssifle QUatand  gHalimliugms
fmprassnast o oo Grprumeaflssr
Bsmers SaNfting) Hog.

> UPEISET, STUSHEST, &I, WIksTi
Wwadlsnes Vitamin A e658 BHonhss.
DI SHGET 2 (HEUTHTLN @) (IELUSHES
2 8555

> o @ohs sdsBi QaefiGupe
paghn. g Hs o Lhulind, @flu
Qeuelléassd @Gallwe, oHasmalls
weells@ LEHLSIST WSSunhamns
&6t S&aD. 2 mremTTaliTSLD (LPSHeuT6wTsme

Beurs @ 2 sEg56060.

Bnidiuns, 2 mradhe HULN), Sbssraikn
sevorewti wpmId Hreult QUL ST DymHHSI
&6, QrESSHe @MU L susna 2 i) omhHmr
HE06T W@GHGISET epaud EMLLEES, Cush
2 L6l @mha ossrey BF CeusfGumy
umzs SefiiGs0 gy Humbamns sy
sired HMbrss snes 1fea(Blb BeterGlid subg1
droiuPamss salisg asarps &rés
(PlpWyid.

™

eflbmullsr et Qe Coirégis Qe me FeorL HTL 6T sumpsurin
TETENTISET. 2 @wenis  Yygeuc. emmiflsTasT Elsn 2 sTem
2 euoTeuTed guLGTTSAILTS surpaumd. GEMUSST sUTTLE &@H\&SaMLD.

sTEITLMT S&ULES6Tm Crmemu Glasusomid.




uflféari

suwisy oflgi@nar ndipn

SUCCESSES AND FAILURES OF ATM TECHNOLOGY

Numerous telcos have imple
mented in wide - area ATM networks,
and many ADSL implementations utilise
ATM. However, ATM has failed to gain
wide use as a LAN technology, and its
great complexity has help back its full
deployment as the single integrating
network technology in the way, that its
inventors originally intended. Many
people, particularly in the Internet
protocol - design community, considered
this vision to be mistaken. Their
argument went something like this. We
know that there will always be both
brand - new and obsolescent link - layer
technologies, particularly in the LAN
area, and it is fair to assume that not all of
them will fit neatly into the SDH model
that ATM was designed for. Therefore,
some sort of protocol is needed to
provide a unifying layer over both ATM
and non - ATM link layers, and ATM
itself can not fill that role. Conveniently,
we have this protocol called "IP" which
already does that. Ergo there is no point
in implementing ATM at the network
layer.

In addition, the need for cells to
reduce jitter has disappeared as transport
speeds increased (see below), and
improvements in voice over IP, have
made the integration of speech and data

Miss. Christa Charlini Bernard
Bio, A/L - 2007

possible at the IP layer, again removing
the incentive for ubiquitous deployment
of ATM. Most telcos are now planning to
integrate their voice network activities
into their IP networks, rather than vice
versa. Most of the good idea from ATM
migrated into MPLS, a generic layer 2
packet switching protocol. ATM remains
useful and widely deployed as a
multiplexing layer in DSL networks,
where its compromises fit DSL's low -
data - rate needs well; however, DSL
networks then typically run PPPOA over
the ATM layer to support IP, and voice
over IP on top of that.

ATM will probably also survice
for sometime in higher - speed
interconnects, where carriers have
already committed themselves to
existing ATM deployments as a way of
combining PDH/SDH traffic and packet
switched traffic into a single
infrastructure.

However, even this is running
into the problem of the complexity of the
SAR logic needed for ATM. It seems
very hard to build a proper SAR at the
speeds that the networks are now
running. The fastest SAR's known run at
2.5 Gbit/s and have limited traffic
shaping capabilities.
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LOGHTLO BT S5MSTITILILD DM6UT ST H536T0T1L{(D

0 EPAYL_ST H57L_601T 578565657 Gusd

oS sist6lsustd LT SBHD 53618556557 G661
aFi6lg6sT DY BD &k BYD &HvoTL_ T
a0 8 DIPsN & 05 1iih &6 (FHTEHTTS
Slaio & a6 Qa0 b B 1psnssthsTi.
Ganafiwsd miigsr s 50 1"

Y156 816 S1gnsTIsITUT g6 89 01D LIS 6 S 1 HTVTD BT 5D
H1TGI BTG 1s af sEstiloust 618651 &y
GCoa?Gus mouib Ui spssTmTID HASTRSL
BT omeur prafsrio "smsvdaT"
SlaaTfL_é ez gy "oy sofé 2.
UIBOUbsH a0 UTaD 1776 8)

&HTIL_MISTToHS Qanhsyn Qensm g G
BDWasT S1&Mig b aF sisTssslsHL 2 (D
SIS Y8687 suLf 946l éar6yih

sy Qa0 & "s1dsioyGemngid”
2OUGEBI L TID (B HGHWIHID.

"8lusiveN_14" s1531) a0 10 HGsv
sfsaoraleusit afpii sy & amifssr

Ganafisd b1 19637 Q871 &b @ 19108657
CUTILISHLh HRIG LiGISHIDEHETT & h&T6T
GuTi_ iy &6i1 6 sostsml 010 QB TL_i BN G IWITS
w18 & Tiieusiy 1y & &rGsrrn?

UMIuECEHTID 953576 C1o ohHFHsv

I6M06:8 BIL(Hé 13106551 " gysveatslaguic "
IThEL "Croisn " afintlousif pi_wGgn
DIUEFLI LILSTITID BFSTH &0 Cui 19
Sleusostusaf'(s Guagmids af b B gy wiayasiv

865907 ' 88 & 55I651 6> G:6BTL_& D 061D,
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"1 (s Bk 9yuHT HYIPETIIE H1DH S

" 9401 Goor 2" 615318 M1 K, 16T HsVID

N FT 6816 QHTTISHTUTT 68 HMIUSE ST
4L 6V TS0 B\ USE)STHTI6H

el B)o1d BT 15019 8 BT

10685763810 UBH S &S EPHHEHS 2 0G.

2 V&0 GNP QDH HHIL Kb

2 (HUTII STURH B &S 1HTLTFUTLED H(HID
"arisSCui " ssa1lma i, QasHd o &
#5064 Blaino £ ATS g myb

SOTL_& afss15351 50410 1063576351 501D H5V6T
sF'sisT_ & Y6y T e 61 6HEHT6 ST,

Qassrmern 6 siste_cori Qauno & 91HGsv

Qa1i1g 1T Y 10161561 SHBTNDIE Bsmsvuwsin
STIPUSGHTITID S 61960 Pt

"gsouy M 1" 51607 90105585 S1HTLJ
oMo &&16{1D g 116 801_5 S

D10 5881 "ssnaTG" 98681 WG,

Y110 @ 10 (B1oT Syablam s, Slaiin d
DYWPEHTILI 2 V&4 HDMayD 61510105

L IBUTST DIDH ST LS00 OF 6hSHTsHT 61T
81U & 6THID Y BT HETHID SUT WG EHTT & (19ouTiL)
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(DAMET (DSITL_601D BTDHMHF LIV
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DSIITLO &:53T 6p(hy CHTSIT 1DSTITID 86T 5T G517
@)® 101D HOOUEID HHIOSTTID 618116 8D
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®f @rerwerl usTIGsSLIGL. wr.
GLrIprieoLl Qurmisserele Hassw
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Ao, Cgrfinerma CursrmamfbEL
2 goydlsTmgl. auwmn wiEQalmawurarg 3
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SysmuemefiLied Flewm
WIMLD. LIDSEDEDEHEBLPEBLD.
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Comaumensanaau, elausmusHnersayn
LwsiruGGSILG ST per. suedlamron rCses
de proursersAHngs GComewrar i
SUBLLD (pgeugitd Sevr s h &) GumEentpw
&S 2 6Tengl.  @eummlst g 20 - 25
Sjpsueny GamuGiHearmg. Qunssss Bflsr
Sjarey, Hflsr smd @1 S5156 @D Caumu
ferrmg).
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2 W& FETHTT HTuesTSHemev Gouefuil_iul_Betrer @1qBilesr Hluwio yerey

SIEIOES G O Y 3
Gsday / oemay

Bifleir pH 6.0-9.0
sorhgiter gLdesr — (Dissolved Oxygen - Do) 8 ppm
@renwer U S Gasrall
(Chemical Oxygen Demand - COD) 5 ppm
2 ufiflwed gL Hasr Gasrall
(Biological Oxygen Demand - BOD) 3 ppm
Qurss errsdmer (Total alkalinity) 400 ppm
Qurges Herun (Total solid) 500 ppm
senyhgierst 9 Guomefiwr 0.5 ppm
Qungg sustremwo (Total Hardness - TH) 400 ppm
Sl 200 ppm
é&ef F1wid 150 ppm
GemigluL 200 ppm
Quir o Ehwth 20 ppm
Febuhm 500 ppm
Gl (M) 250 ppm
DESHCTHD (ESTES) 10 ppm
QursGummy 0.1 ppm
By 3.0 ppm
Gsby 3.0 ppm
LGermemrL(H 1.5 ppm
e 0.05 ppr
FrlLLD 0.05 ppm
Gleusirerf] 0.05 ppm
yoaflsE 0.01 ppm
gwener_ 0.05 ppm
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euizy aflid@na nedipin

Bflsr Qursss arrédmerrarg (Total
alkalinity) £ serhgster CO; , HCO;,
OH’ gwsirssflarmed SiurefssiuGEng.

Biflesr 2 auriy (Salinity) Sflmaseorkgisrer
2 tyssaflarred SrouGdHarms. @ g
YeHTES GCarmenT B gjusflermenT L.
Bifletr Glurgs 2 eut Ggerenowmer g Kunden's

formula @eurm ) senfGslL®D S ma).

Total Salinity

=[0.03+ (1.85 X @Gemsnm’igetr Gealy) mol/7]
10’ ppt

ppt - parts per thousand

Cl” (ppm) Brilsir g1
<200 2 AITSHATEO Bls0smey
200-500 SODHSETE 2 0T HS6TEMLO
501-1200 2 6UTSG6TEnL0
1201-2000 S (DS 2 aul S&6iTenLo

Slp Bfler Huie GCorrenriipsir gyeTe| e
srraflaarred  urTHsslUGSGTNg. Ijeme
LI 66T :

- gereyssdlsmer B @enmiy

- &L6 Hiflsir 2 (w660

- Qupmswrear yfiayser (&earmdl,

Qeusertl QLHES)
wmp GLIGTLiger e wfrldl oL ég ,

fpses sorGurrl  NrGsshiseaflgsrsr

Sevormy Borer gy sermbl FHUCLS6T SmTewT

LTS 2_6UIT SEH6ITEMLOILT S Smesur LIS G-

ofluFmugSnel LwsTuGEsarn Hewrnm!
Efld NO, Qarerey oIL(HS ComeausafinEl
uwsru@Hserm  Hewrnm  Hflaun uTisHsS
FOET6E sTamiubhHng. @s5DEGS
sryemrd eflaerusHnel LusTu@ss0
u@dlsTn  ESTFET  usTLON Sl & 6605 S
oEpsSHCrHp FAves sLssiuGHaTmE
(leaching). efleuemu Mevmseflsr LWSEHND
sramiu@darn Hemhiio NO, Bsir gjeTe
epmeoufled sTamiuGEHo  Hevor misaflgid

UM &858 Gn ST @) (5SS LD.

wrp perl ugdulle eflusrud  Gup
QarareriuLrg o GLhsefld mps5s
Cromsr  gierey WHO @)er Hiwn gjeraflepid
uTi&s6s G@Frss  sreriubhSerpg.
BenEs smrawd ESMl uGHuild s
Qedihgl AITIGTTE OGNS LS GLSELD
e HMIGGL @evLiflerer SITD GWOEUTS
(15 - Sm) EBlusamTarEGh. mESSCTDH
areTe| S(FTs @HULG 26 2 Grrs
s gses Sherarg. @sarrw Hos
wykomssst (Blue Babies) Snéssanipw

eUMILCILS &6 @) (158 6T mear.

wrp. GLrBTleLl Qurpissarallh S
pLasaflled GCarrarl®h, oBpS5HCTHM
G Oo0Ts @MEEHATmar. 6 emerw
Sjusrgeflsar Huww  gemaflh  LrHinfsene.
SLETTeR Wrp -~ GLIETH
spurepuilermd &YPUulyGUuSearrm

& 60T 6507 &

Sewormms £iflsd susttemio SrevTLLIGIS DG
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ungdléaa

puwisy aflid@nen wdiph

auciredsf i, GWwedret it

Bifleir austTeniowme g ywstresmrer Ca’
Mg”, SO,”, HCO; Hfm
s@TESmUusaTTa o DU S erm sl
@émwsrasr BAH Gmphsereln S
sramrouG Gurg oig GustrefT sraTiu@
ST gl

AN 1Y)

wrp. GLTHTL gl Semr&HS) Bflsr ausitamio
wrerg Orgrerwors CaCO, (limestone)
Bermed LT @seorred CaCO, @er
Sieramey meusg  HAlsT  susT epLWIT T S
safésiupRang. @i Efgerst Ca’
Ber Qefley gemernu 2 Curs ywsTaaflsT
Qeflaflgih LUTT &858 & Hisans @)m&SHtrng).

Bifletr  sustremiouflett  sewfiiSLmerg) Hiflsor
seremasmw  (water quality) gerefi@eugnh
G oS LT SmemuTs 2_sirar gi. [Hiflstr
oustremin  weligenfletr gL sflsd o Grr&Hws
ANGS 6555566 Shums qHURSGN
SHeveneu. sl HpBissn  gHUGMSH
e STSELWTE. BUOgG 2 L6 YCITESH
wEHNGS Comauumsr &odlub, waefdug
S @mphgeTaurerg BTD  BTSTCSHTMID
GlesSsttm Bfstr eLpsuid Slem_&str meor.

Uit ITe D B3P D LIy FF emearasalr
austreefymerr g @pmieer, Qe sElssr
Guratpeupld uigeme  FHUHSHIUCHTH
saré&smrSgLan o jugma gHUGSS
fng). saisarruTearg Sl srlsosmer
Qeryiulfingmss QsramL. GCemyw
2 Usnu (Sodium Sterate) Qs ssor Gairar g

@& Ca”, Mg aLer Goifpg afpugeme

ToubSsEIngl. (Soap Scum stamlLGS M S)

ca" ,+2C.H,C00,, —» (C,H,C00),Ca,,

(aq)

Mgz+(aq) +2 C|7H35COO-(aq) —> (CHHJSCOO)Z Mg(s)

@euafpugey EfiH smrwrod Ggmeisr
Cupuridgh g saflgin uwbs
srariu@&pgl. Ehermed geo&HbEUTZID
QBHOIULLILLTE. ST, FUFSSTIS
grerrergy  (Detergens) Gariéenssemens
Qamaime (HUILSHTTH EITHIET  Ligsmel
HUBRSST S Soap Scum oy 6or g1 Ggmelesr pH
o wrHmeugisr fllemLun HubSSIFD S
Hloo LTSS suemSSHmET ausiTarT fli) FemiosE L
Gurgl o6t Bmib, sutdmear GLpssLibial
Gar® emuwm ursHrhusafigid Uigems
THuBSSHADE. @sermed Goummder
umsusmesTSaTn  Gampdngl. Bfld CaCoO,
Bolusarrh Cardés meausGuturg
GaniurdSuiss CaCO, updlmg. @ssr
QaiussL&siHner @Gmbsy. 3,56 Gl
Em&GS SLSSIULLT L TE). sarCan Qe
aflsmen St @snmeuenLsugi st stilGLmmL
Glesvenauyd srHUBISH ST DG

GUEdTEs (1631 QUERSHHEIT
eustTeul i @\(meusmaiuL.
1. Bemsuniled sustr el
2. Rlemevij6ir sustrenf

Reweoules  eusirafgrergy HCO, @emmsy
srpuidsirmgy. susflsires CO, fAfiusrailes
wepBfih smrsg srariu@Eng. CaCO,,
MgCO, uremmsefisd wempBi aflgpeugermsy
SpupmL s  sréswmLbgs FAH  semus
&g Ca(HCO,), 2 mauréhs Semrmm $iflsd
LRGN GEANLET
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eswigy oflig@nen ndipih

CaCO, + CO, + H,0—Ca(HCO,),

Bl eadrafgrarg souwrs
Glauluom&@augst epab sHmILEESETNE.
@rie HCO, gyarg Wflmewumipg £
sorurg CO,” efjupamdsrmg. (CaCO,)
@3C GCagsaiar (kettle) gpufie

ClsusiTenemTs Litp 155 STewT LGS ).
Ca(HCO,),_4_,CaCO,}+ COt+ H,0

£6p Gumew (Slaked lime) Ca(OH), P21
Cerluger epowid Heaeoullsd oueirenin
SBOEIuGEng. Guysmpurerg Clark's
process star LGS mg).

Ca(HCO,),+Ca(OH),—2CaCO+2H,0

@ CaCo, efpugeurerg) aug &L [Hleuger
Yon  SEHOILGHNG. @G uusTUGS
giflery Ca(OH), operg @M Lsraflsy
B®S36GousT L. \NeSWITS LWETUGES SID
Gurg g8 Gswumhmawrer austensmiu Elsh
TOUGSSID. Hemewst suerafrarg Ca’,
Mg",S0,” sy ssiraetrs) sHUGSeT
mgl. Hemeowsr susiraf sy QeuciLGLopayeussor
epewGuor  givwg Ca(OH), @ Gaitussir
PG DEHOHUPRWTS.  E)elsusTaniemi
SiBHD
iy Na,CO; g Gsitéaemi. (washing soda)
CaSO, + Na,CO,—» CaCO,}+ Na,SO,
MgSO, + Na,CO;— MgCO,}+ Na,SO,

@hE Shgeter Ca”, Mg® susirser
Na,CO;, 2rér grédl CaCO, MgCO,
sfpupemel o MuUTEGHaTnE. &G
Eorerg sorussmipu Gemgwid o Cemud

CleTetoiy (HULSEOTTR  &6uit & ST & GIL 67
afpugemes (Scum) egHUESSTE. Na,SO,
D607 Gl SUSHTEMLISIIL STHLBSSIT G
il) gwstrufrhm enm (Permutit Process)
@ig Gsmewih syiflssfun HedléCanm)
vweruGigsiuGEng. Na,0 ALO, 2Si0,
6H,0) Qg Bflh smmursg. eusrsfrmesrg
@ihs A0&Canm (Na,Ze) oo e sysmiin
u@®b Gurgi Ca™, Mg™ oyerg Na' opuggi sir
SweruflorhpsHh@Garerrd) &oduih
wHeaf dwn gyoflelud AalsCsmm
af uig o S SUILIGE 6T m G-
Ca™ + Na,Ze —» CaZe{ + 2Na'
Mg’ " +Na,Ze> MgZeb+2 Na'
B 631 eueiTEnIDENIIS: BH65f @60
Efler  eusremwwrerg Huww EDTA
(Ethylene Diamine Tetra acetic Acid) 360
susirefeord STl igamull LaTURSE Hudiny
Cesiisuger epeth semflssLGEn S

EDTA streusib st L_emiolieny 2_enLwig.

Q
N\
Cc—OH
H,C o)
. /4
HO $N—CH, CH,-C
\ \ / \
C—CH, H,C—Ng$ OH
/4 \
o /CH2
HO—C
A\
o}

Tetrabasic acid HY g6 @fésiu@nsg.
5 seorHmeir @emmey gy emawre disodium
salt (Na,H,Y. 2H,0) supenioiin s nwsru@gst
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ufldsat

eutsy allgigra ndpb

uGEng. @& o Gurss spmugisr 1 : 1
S&wmenr sllSleE S0 SréeLmL ST nsl.
Disodium Salt of
EDTA Meta Ion.

(o} O'Na®
>_\ 0%
HO N
<‘ _\___N OH + Mm (cation)

+

O'Na
(o] (o]

(n-2)+

-
o

Metal - EDTA complex

uf@ansenen I :-

Bufliys GReands Biordfuisr 10.0ml
g Gyniame a@Ss 1ml srisH
sorsse (NH,OH/NH,CI), 1.0ml KCN, @@
giefl Eriochrome Black - T &y Geiésal
U@, Netreori @&semrasy B EDTA Gsrmsd
Bpurpmd st G\mha Hobmi
Su(HLD euemT @ Hunfii s Geiuiu@io.

Gaemautu’ L EDTA @er  srafellmh s
Qurgg Ca’, Mg" oueraeflsr Ty
&6mfl&SLILGID.

B KCN oerg) sTemsris  DjiLIGTREETIT 60T
Ca? Zn% Fe® ,Co™; Ni", Cd" Mn" gyéu
Quearsaflear soafilim. SHUUSDES
GarsaliuGEDg.

ufCangeneo 11

Aufiiyé G@mauds B  orHfufer
10.0ml @ymierre s@SsIUGD. ebreort
KOH (8M) @sr 1.0m/ Gesis&slul®
GoLtm Cu GusdH 10 Al hsEpse
mausEILGWD. (@hig wsetfiuwrerg KOH
2 Lsit Mg (OH), eSipugeumdaiu@id) (et
1.0ml KCN Gaiig g Patton & Readers sy
yeraflmouisd 9165 Huw EDTA gy
Aulidys Qenmwiu@d. (Apwrhm
smeuetT Sleuli) ——f suld)
Csmautu’ L EDTA @etr gysmallelimhg B
wrSifiufgystar Ca™* @eir gsmey senflésLLGLD.
st
Eriochrome Black - T &rilip (peiverflemsoufisd
Coomauin' L. EDTA @ serastey V, ml
oT6T S,
Patton & Readers &nlly sirssflameuulisy
Comauu L. EDTA @er semsustey V, ml
6T6OT .
Ca® + HY —CaY" + 2H°
Mg® + HY—>»MgY” + 2H"

V, ml@apirer EDTA @sir eye = MXVx 107

Sewrer s EDTA : Ca™ = 1:1

& 10.0ml £ wrSifulguear Ca® G epéd
=MV, x 10° ppm
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eutsy oflidwrm wdiph

Briwr Sifufigusrer Ca’ @sir gysrey PPm @

=MV 10°
=MV x10’x 40x10°

10x 10°
=4MV, x 10°

PPm - Parts Per million
V, ml @aysirer EDTA @sir gyerey
=MV x10°
& 10.0ml i wr Hflufgysirer
Ca™, Mg” @sir mol = MV, x 10°
10.0ml gfigyisirer Mg®* @i mol
=M(V,-V,) 10°

£ wrdifufigusiter Mg™ @it Hemm
-M (V,-V,) 10° x 24 x10°
10.0x 10°
=2.4m (v,-v,) 10’ ppm

Cuorss Biflsir susiremLowimen g straumid Hiuo

&usTuT igsrmed STOLEGE 6T 8.

Total Hardness = 2.5 (Ca™) + 4.1 (Mg™")ppm
TH = [2.5 x 4mv, x 10°] ppm
+[4.1x2.4m (v-v,) 10'] ppm
=1.6m (v, +61.5v)) 10’ ppm

Biflstr cuetremioufen e ey L6t euqmLom my uSLUGSSILRH D 5.

Biflstr eusnas sustremwoullser gysrey (ppm)
Gloetresf 0-75

@rerey i 75 - 150

oustreaf 150 -300

O T 2 oY 300 - 600

S, &B&E (HGeTeT susteof I > 600

2 ol s Ggeliss, gmiswwrsr £
ahls QmsEHng? 2 wHGunCu Weayd
Csefits, gmiewourer Bi Qo Cleé uGHs
&6 Bigmsir sreiusmng 1986 gylb Sy er® L&
BT () Qyurmi& e s s OillipSse.

\

J
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viflfléea

eutgsy ofld@nar ndiph

QLTeVR I e 3BeIT

gyemLuflsrl  aureL il BellEs
wafllgsr ApsmarsE aGEsSTs ubusm
allgresTand  seir g lySemer &6 ()
N sreynd @giGa. ETGwh /L&,
suTeTGLIG MGG, STHmmuD Clasesmi
TGO 6T 6HoT6u0T &8 (G S shemem  HlemmGoum pw

Sl B &iGal.

Camamuwwréss Qsmesiyl
upsGh @he 21gph GIHOTETLGN aMpbs)
Qansime &@LD TLSHE alghesmarSHsir g
wSTST FhES WHSSTer  Seur(iiipLiLsessim
2Cma. afigpesmer susti&Sullsr Cousmd e
afigmssdr Baphs JLmblesTer weflgmer
Qyiaynd grarhid HFwutisst e
Rapoug segurd ellLg. @ES aemsuii
CupQarsreriu’ (B eu@md ushGuy giempsemt
Spiysermed "aflem Qeuefl GgmLFumer
Slieyssr" YesHu  gienss sHSILE
auglL.er, efighepraflest 2 UL LT
AUSEHMUSGEGLE JDFRISMETILD 2 6TTL.&

&gl

usTenLS&ETelD  (psh  GlETaiTGL
weflgarmed eureir uTlUTETS 2 sreflluTs
Crpréolul® aumdldTng. @6 LTS
a meurd) @etrmy  efl@plawmi  aeTi b geTer
smeCu "aureflud” gu@h. aurafiue ety

s.mid Curg gysvorQeuafullh sEraiflébElerm

el srsenun SymGeibPpLd
2 _uiflwed Wfley, e wiggd - 2007

Qurplast upu grrisdlow @&
2 6TeTL&@Lh. surarfliuey gprmisdllsr shang
stertGurmmiu@iD "sefleGuwr &6dledl"”, Hmsir
Sowss daflin QeTamussTL IgTsd L
2 HGOSTGSHSmeT @) 60 i & 6T (R 6T ETITIT .
"88
2 HFOsTEGHS" @leriigreoriul s sTeur

USSBmIGET &) HihesiT menr.

B&60gTmusaT pulldr omi &

suresfley  QEeTURID  BUFSHTHISHT,
Cansraer, ehdrer, afaspssr Gumsrm
aungHE QeLtu da sronsalcn Q@
afisHurewner gmuolurs arsflsd sl
UMY L0&&6T (PG  aumefluETaTT  usmy
aflulufed opipsgnd sumsGlsustaflasr Lmiiu
Ifled Qe e st Lyl Sst g,

a6 Glouemaflgem  QumibLT sy LD
B susmsmull UTeng st sufiGL (& flwensr
susld  su@pHleiTmer. @b sGest uall
RUWsSdr SmsHnEL unGnm GamemTh
&oflsd gmiemsy gemwsSlsiTmenr. aumrsd Gasisfl
LLITSTT &) G6M60, EDLOWIGE>(IG, LTV 6T63T SILD eLP6IT )
uGSsmens GaTemmL gl SmuTaTs RhEn
HComB Dot susnr oL pd, IMYSSEHLD
gréflsep GQaremL ueafl&slpl ursmm
SenemiyLd QasmssorL G- s( surrev GlsusTreflimeor G|
Sflum&seE garavulles augEgd Gurg

Smaunsrg QeuluweLEg  UTLSSEMETILLD,
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uflgléaLi

ewisg aflgigna ndipn

grfleametwyd QeaflefaHarmg. G
UTUGSEHD FTASERD Y THH Gomous
e HGmE snl @M @alsn HGor
hmi suemy ML (psiTemr Semevemil 2 (HaUTSS
Sermer. @)Fled 2 6Ter Grd giswlEmessT
@ Pwesflsir Qeuling &S (nfeormed usu lsvedliissT
SHCurSnmr Herwmrer Ty oo0g
6T IGE CLDULL eUTESMET 2 (mem @ Hsr
mer. sureuGlsusiraf] ssirpilsmearts Ly fluflsh o eirem
e Grrégh Gurg ameGlausTaflfsr
Gempmurerg @ flwer, Wi, aurdQsusarf]
Sy Swamilsr  sriHenouie  shidysiTer g
IIECeTE sured Geustaflurarg Grsresms
GfuelladmhGs GumbldTmg erearugd
GINN_ 5558 7).

QurmisEfwnsriseflsit g Hmiciug
amaGasTellesaT @GAustsrEed o @mamdu
sTsHCCU Corarder sards &ml
uGdstngl. HS5CsTR sHOuTg surefiucd
Sfleprmenr oarigeir, sursQeusaflser Limmlw
Soml uerTeid arGumneiu®dedrms).
Suflsir Garstenslivy CamLrmGamy sums
Gasraflast LeplCLreainEg oSlume
@ fwsnerd anMl 2 drer CararnlyCasesHsh
B\medearmer cTamad, STsHDGS STl
IS5 STHTHDE K sSHrhiseflsr milure
@fwenerr Crnsdls sereriul @), Weir @ g
Qesredasgst @ Ny Geudls &l mer

eTeiTLIGSIWITGLD.

@eUClor@® el ToHSTY LSS
sursoGleustaflser  sureflwesmstymd & svor ()
Ugsslu@darngl. olad e Hubo
Qaupmé samgnsed O e s mer.

arememiemey QEmenassTlly wHmid Guetds
smallser QuTmSsiuCL QefliuL S0 HiéaeT
Gumssrmeaumnfletr etpsuGio CrrSSLILEHsiTmerT.

sumrsoGlusTaflgs &Ml GHLbusSeor
2 Lugdsel UIrGuflegn Gurts ofs
Uirsrewen wemaimes srldl &masrmerr.
@sarrd  Qausfliu@Hsaflsr  sremwrin@pion
Gurgl @anmn CETSHS WiplUT S6TeT G
35Cerh Ho auradQeustafisst o
ausmETILL uTenSSmeTs  C&TaiTiy (FULGT6
Junemms QT iFflune Gprés  wipwr
gisoT g, e @i BamGin Camermd wHg
Ao QausrefllaEnédE SaCsrhmns e
sar® Mg Sastu’ GieTergl. @ubisd  Liem
Iisegid Arsrewrsr gurear  GCameSluflsr
sursoGlauetef) sTIOUSSTM Y FTOHEHHES R(H
gL Gorermdlarmg. Gl 11 gy
mrmoTemed @mEcs Ferprs CErésiulL
s0G ereTmissT @midlgis 16 9ub EIH
MTEETg s UTPRS SRl Eg aumesfleurer
rrer GamedlGw Elgsr st GaTHMID &M
s saligsni. @& @mnurs 1986 gy
gar® Cararflug @A 5565 8.
1811,1843 ouib oyemor@saflsd Gamsirafi sumeb
Qaustefllgmsr @reaor@Gin Ul luseCaCw
Qaflyn geaelng Grereurarsrs
Bmhssres spliuGAsrng. oy uflaib 1973
g snflrefllgud Nrarewrar surdGeusTef]
garéd smeILL QsrepHOms FTmyeT
drsreggisr Comerf wampisen sumerfiu
omsTenr  qurdiiug. opuilgin 1995 gy
L@ glurssfwrrer anwé GOHOTSCHWITD
san® dgssiu® 1996 wrié wrgwerafs

Cariph oefiss ‘anws GHOTCs’ @giéu
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ugléaLi

euigsy oflig@na ndipn

aurgid GO 5566 IsTay UlrsTsoms

STEHAYD STemTILILL G,

1896 oy gyer(  jsvsiTGamey,
Ggmwsio Qi sTerGuImTmed SemT(H g SeUil L
sumreQsustefl ‘Came — QUi eTer MRS
u@HaTDG. @lg WewTGLD
GanL&ath 1997 sriyed susmy Comhmiaflsss.

1996 gy &eul

@ e anusEGHNTECaullsT  sumsmeuLl
Gured 4 WLy EeTraTETHEMD SLHS B
sonighsafl Careriu auraGaistsflgafls

Sn gt LTS SLOTET SHITSH6ULD SHITETLILI_L_ G

UGITENL G STSSHI WSHSHET a6
Qeustefl Camsirmieugy g HFGeMTD TaTCM
QaneawLeri. @mear Csrppueligsmea
Bupms  opfleyser, Gurr erstruar  sHUGLD
sT6T ) wLoLleurii.,

&O0urgl sums@suseflaer LD
Sifley Geugeurs Lirell aumdlsrmg). Gamme
ereiregid g hdle afghepraflin, aflsSy ks
sreirm @owriiens efighepreallyn Caimka
LTSS gpiieysefisiruly 2 ullifleor s sir
oysior_GleuaflufiGeaGuw  Cameirpilesr 676w ayLd,
oemen  sureGsuseflageT el  LNGGS

Qs mevur () eUTOUL L 6T 6TETaULD Hn MEILL (DT G,

Esemear staGoompd THME Qamsmemmallig sl
uergih ShSmaremil GG SITeo0TIeIL6T6T .
I3156sTH 2 Ul UTPSHMEEHE 2 SHS5 5 I
sreT S plulL  Qesusuruilsh 1997  opid
2b o1 B
efletrgeud  GupGsTeor, gy issefisdlmhal

"@Cerru Gomenwd" ereTm

USLAwr qerfear UgaHsT GEmUUS
e i’ B @& FTHEIITEHEMD 6T6T M)

S ol ST G

2005.07.04 gty Lflem Grrédll

vweflgg  "OLnGuse - 1 6T6ITD  Qumed
Qeusaflurer g wrevr  oyiie)  wgSlsr
eflsiraeuid  eypeotd  gufidsiulLgl. Gsttm
Suflsaralpgd Guriigwrs mCGrridu
gaTHlusHear grmiEd) swwordy "reor'
Bmisuerpd wpiprurs GaindGwurstans
Swrf @t ussflulilsh FEUL® axmEleaTmg). 78I
sTiugwruiiend eureGeustsflsst aflGarTs
reTemel eTemUGID eflghesrem I Hwrs
YEAUSFNUD uMLEHme  eTETUGID 2 6w
smwaGu. eTerGoy aumEISTRSEHN sureGlsusTarfl
Comermisug S wrer F&Lpeur & o
GamersriuLsomd. @eusurgy GeuswemL kg
@l oflarGeuafll gLiiesst  aflenyailsd
ySiall g eflsdrn umLesEh  sTearudlsd

WirsuT @Lh gowiLblsbsmev.

2 Gufisir eTauh ELESHT e T meBHameT 2 LILG.
a@mswlh Cs@mI &MuUD FHULLTH Jms STeTTsGe
Geaulipd gefiurs all_GielEL. Gususms siraer aulihsnm
aumd BN Garam®h sufg GeuaflCw 2 srer 2 smreme
Qaerails Gerarenn. @K @er Wearsafley  Gusmor
e sEmSE0 UEheD hUCLTe oyemor erest GLssr
Wetrserms Lor fadlHid.

_/
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ufldléari

ewigy alidera udipn

ST EISBaIT 10553516153 60TID

APVl BHET

WPHPaHNSD

Qpgraaisll, Bmuwo, &TeECHTil
GursrpaupméE @& Anps usdme
LBESTGL. (PEYSsHDS @mns  FrhHam
TOSs opmisr GCarGrrsmer GCaisg
BEESTEE sTUL Gasm@ib. gutsrsSHnE
&g LT & (LD,

FHriny

Qosit Qomemus oy oeTey
ThSg), 12 up Siell @, oorésTH Upwrs
Gewr_& smiFs Comr(Gl. @iss Gl Kooy
&ITemey, Lomemey Geusmenm qif  gysysioTey aisLd
el B s smiFedm, efTewrid, LofhLa,
il mIuGur @poed,  euuflm misusd) 6t st Licor

(SSTTLON (GLD.

prdigiend
21 Guregrsding Q& Foks
Glumy. @\ gysH Y, Camsmysmiu 8@,

&fum prienss
Qemearg @reawid Qg 2 uCwTE
&8 Coustrr(BIb. oMl 881e. 8@ H6V6V Lo, S)-

W BRIEHS®
QommLw sTHmpl  LuSTUBSS

agsdefl .Guorl Asbesusiogm AeoGeurfliisio
2 uwiflwed Uifley, & wirgrw - 2009

sormed NSSGITaD S@EmID. e LhsD Eigt.
Bamemid eflagd g &@E&L LIWGTUGSS60LD.

&bl SYpeLS

srorma GRTilsGS maaemL
WGESTSL. @ 1pwstegamuyn sk
&550s1g), B e mod oimrss), Qnoeis
a;musﬁm ugld Gurfled smks Tl
Geuegor Gld. DD SeiorCrmL, Ffifley, @7&sé
sflFgw, uullhm wigd, Briull  yesr
S SwHemmiLd @) & svor LGS GiLb.

FhiS G

Qomear maTHTEE @ TewTis GFligD
&S6pmud GEgd LwWETUGSSOMD. @)s6Tmed
Qamnl), @aaLLd, Sk, aung G 1NewfgsT,
uihms slip (PSEOIeT GsruT@Ld. Bssr
G et sl efaatd (wpoiha: @sweron @t

afsveu Senev

Seour & efled euedl, & evor & 6l 60
Eenn&as), ser oy HpwsLgsi Gurerm
Coararmrmasr ol @Qong sellors
Ceslgg upsd sam @musails pnmLLD
Qsrhgsred Aplurar Gomsms i

U &&60mLa.




vl dléaLi

swigy aflig@aan ndipnh

UTEH0 Senso

Q&mgll LTse ElemevsmiLt 6(15 &Ly
ey THSS BT 201 Here Ceisg
E6TE owels &5z Galg, oybiiufs
TS5l TH5S ef(gems seoramenT s HPiwi
upprsl CuI’ B sukSTe, LOTENeod: SHeT 6T6T )]
Qeroemiu@Harp Crmi GewwrdHs
Serumiensy H6ir@ GlesfleyuEid. Gumgisnimss
sansaflss Gamermid 2 WSsH, B apsn
CumsTmaDBiDHGLD )8 H606 LG &(HLb.

0 wmessd B apib

sreGEmi saunusdneg @& s
pae cpelms. wWled wrofllsssms
SmrH5ssd sWinLasr seokgs eride
Goustor (DiLd.

sriisaflser
Aeusitennlghas

arnile usmewurs o L Qsmsraré
Aoisgs. Lmued GCrrows sanfllsEL.
yemaLifigtiueurast @lengs CemLi kg 2 s
UESTE, Umatilipwms sHUGL ShigsmeTs
SMDSGSH Csrerareomd. aufy CQgrumsr
iy Cpmismerd @mrluGiSgin. aufbm
Leur (S 6mrLom@L. GpmevrentSaL®), Hrsum
senflyd. @r&sepeld, WEEEFL Smismensuuiissr
Gurg o lQsrawmLre Grmi ellorain
Gourun@w. usme yfldomwu  HmrdHse)
Qeueirenfls Ngpemawyd Gords IISHE
Gof5a subsre Guefl ousT@h. paliuds
Bri@L. GYHmssEnsE isarh Ko g
Gamun 1f edreiv

Gusd wrligert smisleaflsy Camunm
Geirenn WG elSger®H o LorsHiseT

BEOSSIL 6T 6UTLPEOTLD 6T S Tmiihgisirarm
&6, Gamum (etrenSledl(n ks GLosh HmLigeort LSy
CUENESILTET 2 GWTE LISTITL BISEMETID SWTIT
Qawigstermiger. Gemwm 1561 6ndledl p 15 5l
Qalwiu@n  eTevorGlevonii AGoYd  LiLgmIemL L

STGLD.

OleuenFHHTUl

Sumrl 1NErS FOUSSHETUS B G
GYEmS P 60 audlnE Cupul L ameESLD
OnEl. wEHhHms WSSt sl Hlgs
Fng G| 26007 (D) UBSTE) LIGTIT ST (5600TLON GLD.
SeTurimel G, 2.L6& aoLmus
©opseun. Bfifle GCrrowsd sawllésEl.
QamLihgl 2.L Clametr® subsme Bilfle] Grmi
GTUTGW. urg GEmi Bhi@n. Falssl®
fragh. @ mue @ smrion@GL.
RUEGURIGIL 6T & H&smb Bl

& 17 ot LD

Olghal HHMUI

S5 s usHuspenarg.
5P Ngmes e@ BT LB QmETaT
FOUGE 2 MU Heoevg. suulinmis Letorsnesor
Sy hmid. anlipy suedl g, BewTL HrsT
suulipmieusdliired L E&SUILILL 6wl 6T 6(5 HT6IT
L@ @pTeT STeme 2 emTeflsd  YySHE
Nigremss smnsg 2.am@or Geuswr@hin. 2
wrekisafle sl sl @GsmTomEG. Gl
Pmous 658 @EHUUSTR S CHTILSELD
frigh. Gare WGEHUTGD. LY FHmUS
QamsbgyiLd. oMl FTHMLD (FH6WTLOTGLE.

SSAGHD &5 eny
Sar(HE SMTMmW 2 6UTLGT6
eypemsTlLOSSHSTar  GuTsoursd WLHDID

B\HLBUES S5, sistorsmarmiyE &6 8, eNpmiilstr C

57—




udlAléaLa

ewigyg oflidwra wdipn

8581566 Sm_sGL. epe Crmil 2 mL G
@smitg 40 BrisEns@ snrn @amos
siumy Gsiggs somusg o aw@eur
epsuGmmL &ewsfluyth.

ONx585 3 a5 eniy

auflipdler o @TLT@L LEHs6T
Loipl D, LWOESSSHM QUlD. 2 EUEISUN (GLD.
aanaTTINEESS @& Soruild gHei
sreruLBusTR ubesdT Qgmifursr Grmil
Bru@ib. srgpidy uewrGh. aufldms Camemmm
6T FAISLD. (V& STeDEST LISOLOITS B)(15ELb.

el HHwTeld aeny

CarLifg o Germr®  subsme
SEGETL  qhuLTg. aufly GsrLtumsr
CrEmisEnsE Wssdnhs Luamalss anog.
slipmiflsr C @eopaursd gHUEL Crmiser
GTTGLD. GYPHOSHEHHE (PpaieTiédiylh
MEBEHTO UL eFHuU@GLD. sumiiyeser, aumi
BTHOD, Ermms @mpey, AsTarTmLs &
B, Gerems Grmi sHuLTE). Bififlsys
ST BrE6D muggsr® aur £ffley Crmi
gaflbg GamurEn. oo s e
Bemer eur Hmeih eyemamivieoptd aflmé e Qe
S0 G,
LGS &5 eny

Q& arg GrTwerisEns e
Biiflausarisméen g auHomen. s@LD
2 mYUurafllsEhsGh G LYhms & @hé @b
alppiilsr C #5516 GOMBSAIT &(Em S
Blaaud LweimLILgl. Wrealinsa B safw

THUBD LRSS H, @SS Glmasmer

f&@n. Qurgiams o1 sme UG Gt
S6ITEnLOU|ETL 118,

FpSeny

Gfllures @isé Sommuflse G\mioys
&5 W [BOG6L Henpeurs o_6Ter g). seTUTT U
GOPES UGCuTIs&Gs GMiurss
AgisEnse Haryin smusgs 0SS
UBSTH UTFmes GoDe) FHuLTE.
QUSTaTaT ST QBTLIGE 2 Qamesr(
ST ClousTCeT(WHGISH GmTom@LD. WHmIh
aeunr Glsmorfley, i euilp &60, SemevéaHmed i@ ih.

S )

Frewrid @UBISTGLD. GL L 2 s
LIGHT GUQILD. 6TEYIDL LisuLosmLLh. Loemip L sheiflen
assfbeml auppidéd Guiy 2 Lbfiheg
Curd  @leviwyh Freamsmsun o @@
LI6ToT sa)LD.

% X O )

GLoLs salls@n. o Crmi
2 LG &E Bovsugl. &ijiepeuin (G smTiom@Lh.
BrHs epod gemfiyd. @l Ld Bhigh. ud
THUPL. wnEdssd BhEL. GUmS
EEHHG, uTFCETLTD UTHSE L CLrmd
G, gpevgor CrmurelsEnsEin, seflar
YL IIAITS(ETHEEID eTDMIS QameTenT gy,

&yl sl emeut

e Grmi 2 e CurméE Wsayd
BTN LWSGSD. epuGETEmILS  Semfd@Lb.
Qe gaflud. wasE G Ehigh. o ey
Framurgh. apld Fhgon. ey
@amLiumsr Ay CrmilssT Qgafiy. aullbms:
Sard  Gepuh. @everiy Fri@n. Guef
hlsmAlgiium@gib.

58 —



ufldsaLt

ewisy afligh@na wdpth

WL sHBsmav

aeuor CEmiSsT Semfhyl. SevorumTene
suhsrgh. efpmist C Henw o stersme
apmflsr C @Gmmeured souBD GrmissT
GaTLIGL. Qr$5s IJHWsSsSD 2 mLw
AUTSEHSE WHD FOmSI. GLNHMSS:EhS G0
Hlsayd meongl. waFHssa BRGLD, GLHMS
IPETS  eusThid.  opsugim  Grmureafiss,
QoummLwearger o HuaisEns G
Quflgd S g16 QeTsTeTT g

SFopm”

ST SEUTN [HTEHD  FOS S
2 @ sUBSTE 216 L S (. Qg
IET(EHLD Fomiog Siswor () eubSTe) @TS5E Camens
Fiiglh. @\mos Crmii Gemron@iLo. cpaud @6
gemflwL.

UTSHDH &l

afipmbstr C edg Meomigister .
afibmlldr C @ompeursd sHLEL Crmisemer
Féaaeeg. aulpla soubi L &fsmers
Qsra@Id. uTsHsTD UMD gbsfugjmrr
GprwreflaEndE Gu  uwaralésahng.
RUWESS Gmpaurd gOuD e®m o
ureellemer GrrilsemeTd  &suofldHleir MGl
wesdssn qHuGn. Cud FriGm. eumil
[BTHOLD 67 HULT G
Lyt Lf 6dr6i0

epemerl) LSENGE NG ESSTEIL
Qumrsurev  HemmhgisTerg. Hlenesreur Hmed
GmNLEE AMauFsErsEGE FmLs s
Qar@ssms Hemereurphmed WGW. @ gl G
e efpmflsr C s551 HeombHmiusme:

Fragl, U6 QL gl S, Leser GuITeiT meubenme
GEiuBRS . CUaFSERSEE 2L hau
UNINITE S ST EHESLD.

?_menend SSIpmig

QaTLiBgl 2 L OQaraw{h auy 2.L6
Sars@LD. samgiunm G, sameTiy HRigLD.
Yo yysr@h. allbmpbst C Hfg s hisnrs
@Eiugme upssT o pIHuTGn. Fo GG

uresr Crmibser Brigh. epe Gpmumert, aurs

Cprwmsrit, @r$ss GerdHiyemLGurr,
LWEEHNSH0 2 GTATOUTEH6T,  EUILIGITEI LT &6

T SH(ED &S ST Gl

uFens thenamrdl

uFma lerasruile gL musrer
2 e gsa6fle N & BHigmrs @drlugi
afipmfletr C whgd Gumrsvursy g EGLW.
@@Eoys St 2 6Tergl. udm Grrenw
aflyC_ (b seofl gy mmeb GLidmene.

SlaseTenenil W& ®

GlsusiTemeris Ly eiTemL 2 aiT(H OUHSTED
aulig Garturer Grmissr Bhi@Wn. 2 L
uwrs EGmSEGn. epe CrmysmL Gurr
L storemL_Ls Liredlsb oyells g 2 evor (B subSmsv eLpsv
Capmi gewllyn. Qrsss GasrdHiyen Gurd
LGNS (GPIOUMaISE 2 aTLTe @556
Gasrdlius senflyld. 2 L H sarsSmaiin L,sr b
(SMDSELD. 08, HTev el (Hleued B

Sehd

@edfl FramsSnEl LwsTu@LD.
2 L 6 FSHNEG Hvegl. usSsee ouEiLD.
gafl, &r, 2 Ly el @EmEGSLCUTE
Bérlemu LeTLOGSHE & LI g,

59 =—




vhldlésui

ewiisy eliG@nar wedipi

IJFITLIT (Radar)

TULE 6T 66T U g
Hsrarns ojme
sowill  LiusirLEidE)
QIHEID, SenEFILITLI
@Qum L &ermdw
aflorsorid, &liue,
| GumLni LTS5 6UT 1)

&6T MM Losmey

& efl it gy,
2uwmi, Sos wHpih Gaush saTUSIDDILLD
ohous srefles  WrHphSMTIYD L
WITETLD ST (LPsmmILIT(ELD.

. TTLE e Sewsl  sumGlemmsd)
gmasit AauelCuhmn smeill eapsib
aunGlermedl  gyeousemer  GausfGwdpl  semeu
BTD  gemLwreTd  srerGasmew  Bas e
GQurmeflss U HSCOsMSs Weam@Gin T
2 66T Qismevaunmi@in smal epsud Gumiiul @
S Qurmener  gEMLIWITETE  GrsvoriléEiD.
sunGlarmsdl  oymovser  SlmmidllsushGur g
dlesayd sugelphdlmidan sma Glaear
&6 sHG6 apud AINIRETITETSSILGID.
Glgarmsy Gsmensuailsd 2 sTem, 6TihOTE 2_awTH
(PpWwrg a6l ,qafl seruahmmé . TTLi&sT
&6t0r (1 lig & @1D susLEISTLD T ETITL mELL.

@lsir o sreklemey (pstreliomiflay,sursir

CursGaursgss L EOUr@,uumds g é
Clarawmy (hé@h  arsmrmssilssr Coussms

6lF6b6. EIBETFEIIIT CISTRIGTSHTEI
2_uiflwed difley, 2 wrsrb-2008

Siflsen Gumsity GComeuGEh&EL, GTTamisnis
GamausEmsGn rref uwaTu@SSUuG
St B syrbusde RDF (Radio
Direction Finder) srer  \flgsresfiumaisy
QYPSSULLLG). TILT sTemugsm eiliflsurésid

Radio Detection and Ranging ersrugm(sio.

augsompt (History)

rrfldr  aeTiEfS@n ua s
Wetumsmigsenn  afghesrafleesn  Qumpiuiiu
T SERD UhsfSE o ararTiasr. [Ggsbr
ewsin ouTinusSlh Gersmamailgister 2 Camst
CQurplest sar@UlyssiulLg. ey
sLefld  ep@uafls@sr 2 ater  sShumS
S (OLilipusnG @& UUSTURSSUILL &
sty sursgSley Cleadlsrm aflorsrémass
san®h UelusH@l LLSTUESSUUL L §i.
Afssrefuistsr s pssn  aflorears
ST&HGS0&6M0 B(mHsl gl alorarSms
UTEHISTOUSNE TrLfsmer  LwsTubiSdlsorm
resr. snburg it smallsst aursrCGurds
arsgss Ouur®, auraflma  gugmeafliiy
whmid  seorulld  arsarGuss el G
Gurstrpy  GomeusErsEl  LLETUBSSIUL G
6, &lstr mer.

Glsmenemaama (Principles)
g s@aflaet sromle  ojng
Geuniisdler 2 s @ Gur@aflsd Hidiomed

60 —

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



uflflésri

ewisy aflid@rar udiph

Qeqssiubin Nsranbs st Shsl
Qurmefies w E&CsHSs Sar@Gh T
(maNsmiL HienLeugeir el b Gummenar
JLWT6TE SGTawdHpg. Gurmlser
BT SLSSEan g1l QUG serrs  (aSlomsorid,
slUA) @HSGL CUTE IMma BINEGTES
samH g sasiuGsrmer. TrLf  epeald
Pusgest samOiiplumsd sELUSDEG
ufiUen S ST 2 GTATET. 2. STTERTUNG
@rrame aursartisar grLfdlimh g
ShGEMMTL UTEHSTHSS CSTHMuSN&ETE
ITSHETRIGmET  ([@(HeorL HmbiSHarms) eurfewrid
Slpuwb,
Qurmsdyd emausSHEIUTTEsT. S)s6iTepsul
rred smeflsaile @i GQauafiGubminii

GTHGHESMET 6UTSarS S

Berarhe gmmaudgst Gaiiiuemnt bl WemGin
rrLf smeflow GasTmenLuior L T s). sarbsy
Geupsnm TTLT S@HalGET (Pl SELIITETL
STETUG GlpaTOTEN. SOUNSHT, CSLomermh
safld gL smallesmert  GUTIHS SuS6T
esuLd sLUs,eforer eSlusgGissmerS Selli &8
(LplpLLjLD.

@pibas B (Interference)

SpausTer Glevs@semsT LmSSTLd
SQIEOLITETD SITUSDeSTs TTLi &@hafiesT
usBaigu’ L, GComampn FllGmEssmearsd
seliise Gausmgwererg. @& 2 ereurfl
g Geaafllurflé smallsst cpeid
Comariiu Nerasrhs SEMUSTTS BHeESLn.
Elpurss Corarpid GnSSLE DaTSThES
DIDOEOTS ST6IT 2 6TEUTEISTLIN ATl
gemrenn gL s@Gallaafilsd 2 sToT gl @gemTe
seneTiy GUSSLEH AsTaThs jemesafls
Poia Cupgudss Ras&el Qum@smer
wrSETE TILT Swefser ooy H@LD.

Bewdg el alTenip

Qumma’ GQur@glsatrdiu i,
SL60 wHmID ey, efRIGSET, LMmeSET
whoin  weflgermed sLOUCL  SULLRIGST
Gurstrmsmes T SGelsEnsE Ieudiunnp
mawrs @ouigd @ma @osEl
QurmesLsr CeitHmasEh. Qésmew
Goafinfidrmuasailed BOEs @oésGU
Qurmemer wTSSHTD NS85 TOSEIH Sm L&
Snigltl GeeHLEMIW FILT SHelissT SHGUTG
Qanemy méHstrmer. eNGLUSSHTS L,
wmy, W eaaruaNmme & storGllligll
ugharer Ggmes surssflone HieusTer Flemeoiid
GursrpaupfinGs Comaniu@n. Geaunamy
JOLWTETD STamid asdlsEnd Fror
smellsafles BmSH e e  6TETUMSILLD
GOLOL  Gausm(hin. 2 TyawLrs FrLF
smaiiaaflar Qeupuri e  FarmpLinmiL i,
ursar@rfaed o2 eer Q@ B&ETSHH 6T
sowiLG Sl mant smsiLmg @stolsrm
@weui  sTlugd Cal darpri deTuUSNG
gL SIL_sureh.

L1sv QWLIT (16t CaTihas hdhaHev
Qurgeuras grLi Smelasmerl
uwsTuRS Ui sEHsE GosGn Gurdml
amem oL gs@idr CeifHBmsEn
Qur@laafl oyiaud EmesTs. @ESS
Comaupn QuUrGLsaTss Sy, S,
Ydassr, sTOL, Lwe GursTmemaiLd,
SLLLEISEHD EhSsnnd. @aihemn s
UNga sESs @osel QuTmenst wTSSITD
SienLwrerd sramid euFH Tl smalseafin
Posfarmg. sHivTors @osGU
Qur [ EmL6iT Hevrkgl @\ HSHsiTy GLim L semar

61 =—




vidléaLn

suwisy afliggna ndipn

s susud gri smeflsafiss o_am (.
2 SNTaUUng &S flana LT Hy6isemer
JfusHG uwaTu@L TrLT & EmalssT
Pus@esmars sarT@pssyYyuTrs
ehgriunssrad FrHy  srafme, &SI
Bnsgre wmpssiulL QurLser, sThsi
Beowersg maussiulGetar Qur L SmsTd
&I L eomid,

Tl S@malSHeT epsud L ILTeTLD
sTLLUILED Qur@lsedr AaGoumerseflh
Guredlure EMEGD ShSMiLWYD 2 @,
2 SITEmTLNS Qb Gurdafls @i b 5SS
BarGin o5 sorie Qsfss prir
sGallsermh Gupiu@Gd Gurg @& sTsHu
LrGw. @iuws Gorargud s @safir
2 wrid e’ SHNG S Ijeve0gl sumsr S Sld
G 2 WrSHNEG Cued BHEED. Bams

Blem 5 S mS S geir.

e e e o,

7

&l Areas GYhEmssmsT G sty sr g Crrsdures
sueTilugnG Gully Cursrn gl mauds) usTiOLTTEeT.
Qs srgarsHnG "@ar@CulLt" ergy Quwi. @y el
Gopaurar Goplu jFus Gubmssmer  @rEeulLfd
muSgl ausTiiueng e, smi s6r ArGasE Imes mass

ueTUILG! LT GISTiumer gl sreirmi Gesmsotiur (9|Quf&er) afls

Sugprafiss Qg supres Ggmergid
QéE aar gEmLwreTh STamid  eugSiyd
FrLit s@meflsafish 2_ctor .

B0 GHBENET IDeNDDHBHD

BEGSmeT  HEOLILTETLD  STetorL
SnErs T smefsafld @wmh g QaeliCwbn
i 265 SiGeusmmsmnfle Qeusflufi i
sofld @mhg eugh eurGearmed oyemeger
STWE@ JyTaisTer Blusmas ST Hnmss
SICEICTTE
Gouster QGlnstrGm et Siflurd QEFqussin L sre

@ns smusd duGaumer

Qg wg Keamuisaflarmed Geumy
ComausEmssTas fo smalamer @usein
Gurg QaueflGWHMUILC L emanuTe @Y SeTLD.
Qhsés HAsaw @@ Urédmearsehiu

efl_wiomgih.

J

62 —



uflgléet

ouigy efigigna wdiph

o It GBI OlIPSBBID

(Hyper Tension)

2 Wi GTés WSS G "CueTaé
Qarensowrsfl” ereirg  GMUAL UGS TSI
Qousdar psHe @& G GuEL
Casalld@GMurs o fTaTgl. HTHUg sULMSS
sramgwey s eTbfl) unl HwsE "drei"
ubg eN@GLT esirm uw 2 e afled
aumpdoriger. irer CEMU FHUCy GSS6WT
sTeTQImetaTswells SeurkiE MM S6T. @l6LeuTmITS
wésser figmaruie sopgisrer Qhs Srei
Crremwl upfiu Ao Yé&Hw el wkisener
ETpD kgl QemerGeurLo.

"o soTemiowiTey FHUGLD EeTemingemer  efi Ll
Qumiissmmed THUGID SemwsGer s
-mrGer—

Grer ererug 2 cmewuid Q@@
Crremws GOINAL urefssiuGin Nenpwmerr
QeraarEl. geereils "Arsi" @oaurailigs
&7 2wl surpGaiipit §1.ESWSSHD B\HH S
GHHS somsallsr om 15 GGHH 2 L e
E56 UTSERSHEESHGL HLESUIUL @ P&
(S &) CaemaL. @Es0 NTET — G@HE SPSSLD
550586 ms6sS GOUALL Ieraild
@QHeEGL. Qs IWEHSD ETSTIETLIE
Bmée Coummpw SEmemal ol FHsLTEGLD
CurGs o8 @@ CeTLTdng!. |§Ga "2 wi
GHH opsSsn"  sar JmYsSSILHST DS
Bis WHesHN Gafl 2wt GBS SYPs6iD
stetrm GemaGe Lrailssiu@ib.

ageoefl. &5 1Al GuInBsstoeupeir
2 uiflwed Wirfley .2 uifgIb-2008

sTEIraLT&EG GBS P&
g goib Gurg oHefsss Gerem®
Cur@.g8 @ows Qasmiburigsr @irsir@
Honsalad oarésiub&earpng. @ swa
smuds GohHou GQesliGu  HerEHL
Gurgi(Systole) e amLr@n GMHE JPpssid
Camlyng Gugud, @swb sermd Gurs
(Diastole) e eamrmr@gd &GH JYssd
Camlyn@ SuUn muUSHUTSTTE 675

Cuio.

SH 61 =AvELTeNS GMHH JipHeLd
LwsGLTe0E @) SyLpHed

Blood pressure = Systolic Blood pressure
Diastolic Blood pressure

ergrremons @ger gerey =120/80 mm Hg

siabss opiesaie Gmhg swri  20%
EOSST Mg BuUisST 2wi GG
PSSR UTHSSULLBSTETTIT ST 6761 Q)
Qg wsur gleTer GLuTpOUTsETSemst G ms
STyl Seaflgwrar GxHmwmerF&sr

@esuefumSliuimed LSS BsTaTTTi &6

ST GBI Slpssib (Low Blood pressure)
GTESIMITEL GTEOTE0T ?

L@ @emg "CGeor ired" esTm GETasils
Qareormrein QuTgITs STRSHS WS
sssrer (Hypo tension) urdlésiu®

63



uflglésLd

owigy afliara udipn

uaiseflsr aamafléms HlssGmney.
Hiflpin, @mHuliipiy srsrusupenms Qe iihe
STUGHYE IJussd sRHurs gHul @
YPOETTT SMBE (& 6u0r 0T & &l wi ey L 6T
FTSHTT6wT Sjeremeu Wetor(b QyemLuh FHGIT0
UBiEGT iflsin. eTarGa STGHE JyYsesLn
QarLikg sreamriuGid e Crmurs Gmius
Qo Mgl

2_ust G Olpdaid redr 2L nFI?

95% gpem Crmureflsefles o wit
GBS IJYsesHNG miells sy
sranlu@eadameu. @ECErwrertser
SITERT QHm 2 wWwiGHd JYEsD
2 srereurgsr. NGH 5% Crmuraflgeafiss o wit
GBS JYs55HDG THTUG ST
sremriuBin. (srremr afl 2 wi GnHSH
Jypsen) QEs 5% GrmurefisemsT Gers
samh  geuiseflsr Crmis@fu  srysmrg
oH& sam g geudub. aarGu Crmis
SITET SHATET Se0GE GmTLILGES SISUS6 epeuid
cwi GBHH Ys65M55
masSmeaand. $£Op srou e o wi

ST iged

G0 JUYSHEMG 2 QLTH5E onlpit ey
Crmilssmm@La.
o Am Bra Crmiiser
*  BBELETSE L ST Crmiiser
o  nnfGs sHUGLD @BWw CEmisserr
o &l LHHGI UHE ST
2 +Hd el Gymegedr (Oestrogen),
shu=Clmix” ( Steroides)

weHuorar Ao sTraflsst
BUGGES 2T G IS HUL S8migiu
shsiiugms oHefsss spwmear (Risk

factors) gmanuraism:—

iminyfiemin (Genetic factors)

® LG 2 METFF6D

o gifls 2 LM LKL

o 2amaillt 2 yflaaralled Gaisss
QameTemen

®  LGUNETLD I)(HE SIS0

o Um&UflipSIH60

o  Glamygli) 2 smreyger

2+ wrlgonsd, o peomnsd, usTH@my

&8, YLenL 10¢hED &(.

2 ut GBS OlYssdazp eadany
S HUU GHeeomb?
2wl GGH SYSESMS YHOTES
GOTIUDSSH0 eTeTug Sparh. e
Grriisefistt eflsnarourss sreawriufid o wi
GO Sysssmg GCrmumsfiseflsr gy riby
Crramwus GaTIURSZIUSET epold SHLE
UL tg60 oL (HGL seusElméa (igujid.
sterGeu 2 unl GmE YYPSH5MS56
SLOUUTC NG mudsHHesl  Nsraummd
suflpemmassi LusaruBlelsar meor.
o 2.1 6 Hlommius GmnSsH
o  LGLImeTLh B(HESISmS Heli 5560
o ums N &G UPSEZMBS maail(hige
o 2 awralied oiHle; 2 (| GarmiLemsS S6dk 6
o Haryutssi LihAsmers Qaiigen
o  Qemylysmraysemers Salli &6
o Swrerid, ppFalt LufH CopGamsir e
®  LATMSE SNHSNS eSS S S0
¢ @ag CursrssThisamers Qg0
wmatgHurserrses ufligomrsaiul L
WGhGISmET SHeupmed er GIOUGLD,
PUEGTHES GOHEH JHYS5ES5HHE
Gerdsg uridugh Gumursfiufer
SL_eMLOIT (L.

64 =—




uflgésLi

ewigy ofli@na wdipih

BIO TECHNOLOGY THE NEW REVOLUTION

Bio Technology

Bio technology is defined as the
application of current scientific methods,
and technics to improve the biological
systems, be they plants, animals, micro
organisms for the betterment of human
kind.

The seats of Bio techonology
were sawn in 1953 when James Watson
and Francis Crick revealed how four
bases could pair to form the self- copying
code of a DNA molicule.

The very rutes of modern Bio
technology are to be found in the
traditional fermenotations. These
fermented foods include breads, cheeses,
beer, yoghurts etc. While most of these
fermentations remain at the level of
village for house hold arts, others have
achieved commercial application and
play a significant part in most national
€conomics.

Importance of Bio Technology.
1. The Flora Future:-

Application of Bio technological
techniques can make the flora more
resistants to pests, bacteria, fungus and
viruses which claim over 35% of the
global vegetations.

Miss. Aarani Shanthakumar
Bio, A/L - 2008

Eg:- Transgenic trees.

Hybrid crops.

GM crops and ornamentals.

Better fruits and vegetables.

Recombinant DNA used to
improve the flavour and texture of fruits
and vegetables. Genetics transformation
prevent frost damage in the products.

2.Food for health:-

Using the Bio technological
methods can produce high nutritional
food, even under unfavourable
conditions. Corn, rice and potatoes are
the examples.

3. Fighting Adversities.
Draught tolerant plants.

4. A Better pill to swallow:-

Evolution of antibiotics and
vaccines enable the eradication of entire
class of diseases. Very soon in medical
revolution will come through genetic
engineering which will help to conquer
cancer. Bio technology has already
yielded dozens of therapeutics like
human insulin, growthfactors for
bonemarrow transplants, products for
treating heart attacks.

5. Health through greens:-
The murging of medical and
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agricultural Bio technology has opened
up new wistas to develop plant varieties
with health inducing characteristics.

6. Marine Magic:-

Bio technology has made signi
ficant transgenic fish contribution to the
field of marine aqua culture.

represents something new,
something that never existed,
something original and unique.

like him/her in the world......
forifthere had been anyone
like him/her ,

::rm-m|mmmmmmmmmmm;mmmsszmmmm'«mmmn_k

him/her to be in this world.

R

o RS

Every single person is

anew thing in the world,

and is called upon to fulfil

his particularity in this world.

SR,

There is Only One you.

Every person born into this world.
It is the duty of every person to know:

that there has never been anyone

there would have been no need for

- Martin Buber.

Bio technology is divided into
various fields such as:- Plant Bio
technology, Animal Bio technology,
Medical Biotechnology, Industrial Bio
technology, Environmental Bio
technology, Marine Bio technology and
Bio informatics.
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END TO THE PAINS IN THE JOINTS

Miss. Delphinta Niroshi Perinpam Mariyathas

Pains in the joints, which is an important
disease will come uninvited to those who
are near to forty years. It has the tend-
ency to attack both males and females
without any differences. What is the pain
in the joint? Let us see about this pain in
the joint? How to preventit?

What is the pain in the joint?

There are 206 bones in our body.
These are joined with each other by these
joints. There are two types of joints.
1. Moving joints.
2. Stationary joints.

There is no problem regarding to
the stationary joints. Because they do not
cause pain. Only the moving joints give
the pains. Joints will have a type of pain
which is known as pain in the joint. If the
joints are affected, there will be pain and
the skin directly cover that particular
joint will be reddish. If we place our
hands in this area it would be warm and a
little soft. Further there will be more pain
when that particular joint is used.

How is the pain in the joint caused?
Appearance of swelling in the
joints is the root cause for the pain in the
joint. There is a type of liquid oozing
naturally which is like paste to make the
joints easy to move. This liquid serves as
greese or oil working in an engine. As
such this substance makes it easy for the

Bio, A/L - 2007

joints to move without any pain. Hence
the joints are healthy. The bones may
even get wasted, if this substance freezes
and the bones come in direct contact.
This cause pain in the joints. Some times
this pain becomes unbearable.

How to prevent the painin the joints?

It is better to take precaution
rather than curing after getting affected.
So the body weight should be kept under
control to prevent the pain in the joint.
Because these joints make it possible to
move by taking the body's burden.

e When climbing staircases you should
be careful. The tissues around the
joints may be affected when climbing
orrunning fast.

e Walking exercise make the liquid to
secreate and keep the joints healthy.

e Itisimportant to maintain safeguards
when playing.

e Using salt less or according to
requirement in the diet will safeguard
the joints. Leaves and Vegetables in
the diets will strengthen the joints.

e You must avoid taking medicine
without medical advice and taking
drugs inrandom.

e Do an exercise for 15 to 20 minutes
for the joints. Then you can forget the
worries about pains in the joints.
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INTERNET

An Introduction

The internet is the world's
largest computer network, the network of
net works scattered all over the world. It
was created in late 60's(1968) as project
for the U.S. department of defence. It's
goal to create a method for widely
§eparated computers to transfer data
efficiently even in the event of a nuclear
attack. From a handful of computers and
users, today the Internet has grown to
thousands of regional network that can
connect millions of users. This global
network is not owned by individual
company or country.

History of Internet

It was started as a research
project to experiment with connecting
computers together with packet switched
networks. It was developed with funding
and leadership of the Defence Depart
ment's Advanced Research Projects

Agency (ARPA)

e 1961 - Published first work on
packet. switching ("Information
flow in Large communication
Nets", Leonard Kleinrock)

e 1964-Other independent work in
packet switching at RAND Institute
and National physics Laboratory in
England.

Miss. Christa Charlini Bernard
Bio, A/L-2007

o 4/7/1969-First RF.C. ("Host
Software" by steve crocker) basis for
the network control protocol (NCP)

e 9/2/1699-Leonard Kleinrock's
computer at UCLA becomes First
node onthe ARPANET

o 29/10/1969-First Packets sent;
Charlie kline attempts use of remote
login from UCLAto SRI, system
crashes as "G" in entered.

Advantages of internet

e Sendandreceive electronic mail
(e-mail)

Transfer files between computers
Interact with the others computers
Participate in group discussions
Search the world wide web

Internet Access/Dial - up connections
To establish a conventional dial - up

connection to the internet, you will need

the following

a) An account with an Internet Access
Provider (In India, at present, Videsh
Sanchar Nigam Ltd (VSNL) is the
only Internet Access Provider). The
account can be either TCP/IP or shell

b) Atelephone connection

¢} A computer with serial Port (for
external Modems) or an expansion
(for internal Modems)
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d) AModem (external / internal)

e) A communication (or terminal
emulation) Software. SLIP/PPP
(TCP/IP) account holders will
require browser Software (Internet
Explorer, Net scape, Navigator etc)
and e-mail Software (Microsoft
Internet mail, Net cape, Messenger,
Fudora etc.) For shell account
holders, the browser software (Lynx)
and the e-mail software (Pine) are
available on the VSNL server and can
be accessed using the Shell account
Menu.

1983 - 1986: Not Just a Research

Project: Anymore

® 1984 - Doman Name System
Introduced; 1000 + hosts (200 hosts
by end of 1970 s; over 100000 by end
0f19805s)

% 1986 - NSFNET created to provide
access to 5 super computer centres
including Theory centre at Cornell
(NSFNET backbone speeds 56 kbps)

%1983 - ARPANET Splitinto ARPANET
and MILNET; MILNET to carry
defencerelated traffic.

® 1990 - Tim Berners - Lee develops
hypertext system with initial Versions
of HTML and HTTP and First GW
Web browser called "World Wide
Web".

® 1993 - Mosaic a GUI web browser,
Written by Marc Andreessen and Eric
Bina at NCSA takes World by storm
(Showed in - line images and was
easy to install).

% WWW Proliferates at a 341, 634 %

annual growth of service traffic.

® 1990 -FirstISPworld. std.com

¥ 1991 - NSFNET lifted restrictions on
use of NSFNET For commercial
purposes.

®% 1992 -Internet Society Founded.

% 1993 - Inter NIC created by NSF to
provide Internet Services; Private
Companies transition into roles (AT -
directory and database Services;
Network solutions - registration
Services; CERF net information
Services)

# 1995 - NSFNET reverts back to a
research network. Main us backbone
traffic now routed through commer
cial internet service providers.

® 1995 - Sunlaunches Java

x 1995 - Traditional online dial - up
systems (CompuServe, America
online, Prodigy) begin to provide
Internetaccess.

Internet Features

The Internet is a world wide
collection of computer networks
connecting academic, governmental,
commercial, organizational and
individual's sites. It provides access to
communicate services and information
resources to millions of users around the
globe Internet Services include direct
communication, online Conferencing,
distributed information resources,
remote login and File transfer and many
other valuable tools and resources.

How does Information travel on
the Internet?
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The internet uses a standard set of
Protocols, or rules for communication
between computers. Protocols are a set of
rules that establish guidelines for
Methods of Transmission Control
Protocol/ Inter Protocol (TCP/IP) is the
core protocol used on the Internet. It
breaks the information that is been
transmitted into small packets of several
communication to ensure uniformity
among users. This allows various
computer systems to connect and
communication.

Hundreds bytes each; including the
addresses of sending and. receiving
computers and each packets travels
independently to its destination.

1972-1974: Protocol Development.

® 1972 - 1974 Robert kahn and Vint
cerf develop to connect networks
without any knowledge of the
topology or specific characteristics of
the Underlying nets.

x 1974 - First Full draff of TCP
produced.

® November 1977 - First three -
network TCP/IP based inter
connection demonstrated linking
SATNET, PRNET and APRANET in
path leading from mento park, CA to
Univ College London and back to usc
/1SI(Marina Del Ray CA)

x 1978 -TCPSplit-into TCPand IP

® 1981 - Term 'Internet’ coined to mean
collection of interconnected
networks.

x 1982 -ISO releases OSI Seven layer
models; actual Protocols due but -

mode is influential.

® 1/1/1983 - Original ARPANET NCP
was banned from the ARPANET and
TCP/IP was reguired.

% 1984 - Cisco Systems founded.

Browsers

Browsers are important to view
HTML Documents. The most common
browsers are netscape navigator and
microsoft internet explorer. Although a
variety of browsers are available for
virtually all computer platforms and
online services.

Exactly how your documents appeatr,
though will vary from browser to
browser and from computer to computer
for examples most Browsers in used
today are graphical browsers. They can
display elements other than text.
Additionally even graphical browsers
text to display things a bit differently.

For example:

One browser might display a first
level heading as is point times nuroman
bold. where as another browser might
display the same heading as 14 point arial
italic. Every browser has build in

knowledge in HTML.

1. IE-Internetexplorer
2. Netscape navigator
3. Opear

4. HotJava

5. Lynx

6. ICAB

7. Broadpage
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Wholesale & Retail
Dealers in Watches,
Wallclocks
Q1Y Electronic, Electrical,
Gift Items & Fancy Goods
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T.P: 021-2223098
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A VARIETY OF SAVINGS TO SUIT
YOUR NEEDS AT

COMMERCIAL BANK

At Commercial Bank we have brought our banking service to you, instead of
the other way round. Our island wide network of Branches, ATMs and
Minicom Centers let you access your account from anywhere, anytime. You
willalso find a wide range of Savings Accounts to choose from.

Regular 1<
53“"25 Account I : U

Asecure future fo chida & pe{xjg o[ mind
Hrm:r\ ?mmgw Lecount

'SAVINGs

o

.‘@saﬁ‘ e Flexibility & High Interest
A6~ With 100% Bonus

Al c.J;r account béfders will enjoy the following facilities as well:

1 Minicom Supermarket Banking 1 Comnet

T Holiday banking + ATM Facility

T Internet Banking 1 ComTel - Tele Banking Services

1+ ComSMS - Mobile Phone Banking 1 Standing Orders Free of Commission

TO OPEN YOUR SAVINGS ACCOUNT db
CONTACT YOUR NEAREST BRANCH ~ COMMERCIALBANK

Our interest is in You

Digitized by Noolaham Foundation.
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'55 Restaurantin Jatfna

* All kinds of Sweets, chocolates & Short eats.
* All kinds of Veg. & Non Veg. foods.

* Friday only Vegetarian.

* Catering Facilities Available.

* All kinds of Ice creams & Soft drinks.
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uhnieio, o, euedL , Guenrfl euen® 2_exre seT,
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wireuhermid gl dHed Quhmd G@merer
Priisdr mm_Geuetonigl &1 1d

No:414, Hospital Road, Tel.No: 021-222 6445
Jaffna. Mobile: 077 6955757
077 9285417

Digitized by Noolaham Foundation.
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J

Hardware Merchants, lmporters
of Building Materials, Cement, Paints,

\

—r

Electrical Goods, Cycles,
<l7 Cycle Parts and
_L\| l-Ll Accessories.
V x
3¢
:g ; . Colombo Office:

7| Q No.103, Old Moor Street,

m Colombo - 12,

"7 q Sri Lanka.

T.P:542985,

N - Head Off ice: Fax:542984

/\ No.147,149,Stanley Road,

<'7 Jaffna, Sri Lanka.
AN T.P:021-222 2833
. 7 Fax:021 222 2368

E.mail:nagaratnam@hotmail.com
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021-222 3152

Yarl Trades Center
Agents for Bata
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Motor Stores

Dealers in: C.I1.C Paints,
Duco, Dulux, Pentalite,
Necol, Glidden, Ulitra, Etc.
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Dr.Regi Soloman

Kodikamam Road, Nelliyady.
(Nm‘ Ledchumi Theatre)
Hospital Road,
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