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Editorial ..................

|0 UrCsesdar aaniédunarg JINCEsHE oS ampeiiwed
CUTELNG GEMLUmLWg. TiCsesSed BuphelsmeTeniumy &em SiaEef,
Spnissaet eaaiuapial  dpeod SUWIBLILGY  (POYEEET  DE&HESE
CBPIULLGSGIQUSILD, HDWIqCUEETSHanTES aaaner QUPILGSE SieuhanD Fdps
FOLPYODEGLLGSFLGD, Reve OFILiLTET Guoid U uieEeens
Cewiaghe Qemd UpTusSarany eeng@elilugid Heumeria Laiyw e
B0

Beilouansilied, s (PETGATHNSHNGL LILQIpIESLTET eFWDHUNbEEET
(paTOE@(hSGIUPL WmpLiuTan elehepnans GEIGONETS), QUbLTAIDHLLD RUIpBss
Semaer CaeliiLpsgd eiued SaiQEnsE@emD, OgmPledgmer
dipgesnar LIHAL UL opsaeanyy, Qemd saepapulariiar  snHmed
QFWHUThSEENT BLVUGLSEIW GEMEH® UTLETE LOMEDT QT BT &
&OSSNEIGSEN, ellchepnant GUT q&el araiLauhamud BLISE aupdaimg.

RsaT @O Sms0OIEGC, FGWNs eNeheprarti Ufleunang, fggm,m
dG@rard sl agw Sddues gruamar QGLBGSTOY  Gleueluit th
apdang. Ry, sag gyt Ssdaar Oaefulbeudied  wWmpriLmenr
clichepnané sEIGH WOGHS GCLIBEND SiLEDG. GepssEar s Gl
UweiaUpgsss amauled LIHE ardlius senors @aGean Cevelau®mED.
Suflefled &minhs UGN ClLwhsmer 2 aleTLEEL 6L SL(hanys6l
Releligifled BLILGILOIETEET.

Qeioleveli nHenar Hsamsaar auprSww, GoaLd L auflsefeyd
2 gellu S@maTaubsELw WnHLLNeD eehepnans grsgHar OyGwns elehepnants

Ufeflar &nfried paideamens Gsfalsgis OlaneTealarGmar.
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Global System for Mobile Communication (GSM)
G.Sakthitharan
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&. s2Ud

HevSienanauuiieh midlel Siemenay

Q. Sypauniiierenar
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Gr@wnrs Sieheprars &L, &L 7, @},@ 1
SIS &, 16060 SN UGS D@6 SHian Gg&Fsmearsenr

SLaunafef, saraf @wund, unp. ush @SS DD

Qaepw pelar 2 e samafl Uwarunneng) selljse PyWwng
Siggluneudiuionar el wionelell L g Syemmed, Qe CaveMiaid) Baor @my
samafi LwarunLneng samafil Umeuenanumen(bse 2 L edleid sanGeeyid
uedBain UM Issaer IOUGSGIHDG  ea@Las BMd  seafes  Heu
elloSar@omd. QuNgieuTs e SaafL] Umeienanunery SowuL. SIEEGLILLTE
saoaig  gafled BiaHs GEIL Semaiaw 2 LGWTSEGWBLITG, @iLlg
2 USJAuEISEeTs Snanowns DEIWTETaIg), euDDIGE Dan Guwiimar gL,
Oevipunar @psomsflae Gunain anjefaefed seuand CEgsTgeliger
LedBeauy) LIpssaaTsqrs@ (el CaNbes Gaueady HUL e, GamafL unfieney
@rmuse, 2_Ledled Ganiey, e BWEGI 6U6l, EIG LOHDID e aual), weésL ch
el GT@TuET Siaunmled SeveumGLod.

CGuGe GIUNLL Upésanarsat ouNgleuns  euwg QBB
STATLILGASTEL. Syanmed BOESOWESILLTEG Semans glpenarg Ranid
LODY QWSTET Samail Uma@arwnen(pese 2 Lafed sNe6sams
IOUGSZRST DG BaTD eTede0 Caameaaeiguy 75% seamafl L@iTumch
2_afemLsaUUL (beTeng GO  STMUIEAUTed DI UUL (bafaraniowned,
SET@NLITGD e (N EGY: 3010 LGSGIe TFsanarsame LeaTmIGamh Siaunenm
Bedeong) CBUIL Siedeogy G@D&Es, OO Blefss Csuiw alfleenssamen
Ceheug) eraiLg, Barueaowngoau el wioneo.

GOuULgs8s, Qarmsrarliul L el Ujésmarser
Uaraugpomg):
> welssl ¢ SOEBHMUSET
P savafil) unjavey GEMiseH
P savesienl bl Tssamarsen

waflbsl G GasGmmi (Carpal Tunnel Syndrome)

L (b GESBHTL eraiLg) GOIILNS el haeien FOUGD SWSHLH
eBMLiLmENg). warfllésL 1 qeier WSSEW Hrvied FOLGD SN0SSEHT6D, FeI&ES)
TOUOSEID Favevset gOult, asueiar BIOUERES) Fradsars@L
ungliLd auedluw 2 guiLndlarmar. Sawrhd Basrhlo EEWIWLLGL Siansesenen,
OO GEWHUNGEETTEd GHLILTE waniésL 1qed CTS FOUGST MG B HanrL
Gpy clasliueems 2 LGWTSD, QUIGSSIHD  aEsUIed 2 USTanIEI&EEn6T
BOEIGLGHSH Gurarmeunoed saoraf Cgmpeonenjsanse IOUGAUSTSLD.
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Gréwrs Sgheprerd e, aLf 7, Sod 1
UMiES (eEselally, RaCaN® Lol CUDHES BGOUT CTS@anmed
ungésluepdapa) eaig SamEstaTiUlceieng. BgaT VESW
SIETTHISETS §LL56a Bung), elaeliueas Sapaw GHas SneEL Hlae,
vafdal oL @assnsew [Ba®, &L lgadmw @SWIELL  PaD,
apeisansHamLGW Glig@w LWETUGSSID Papwhn Hae eauaaubans
GMUILeMD.

, Tranaverse camal
iz h ligarnst
RGN N

saorafii uniaa Gemiser (Computer Vision Syndrome)

@g HaTLEHIW savafly Heoge uTfoa@mws Geluuser
daveransayd, Ha8 RannseT SO LULGbAIE GEDASTQID GhLGL BHsTelE
sai GHTL AEW. Bbs CrMilar ANGHseT GeDbs Sed Lmjea (eyesight),
gaveveuel, omisenar Unjena (blurred vision), &6 616, HATEET HAlSS60,
san Gemjey (eye tiredness), saviemuiss), 2 eihe savisel, ALl Umjeney,
®6y GuTeeT Ue Wbukses Gsraigpe, LODW &ed WSS GBI
(Glaucoma) e@iuaTaneb. 255 AMGHE6T WODLOD SEHEET Fas55EE
Sefwenoli, wHowd dyensonar Gwafae elnsg Siedeg Gasons abgl
saiseie Goigld SMHQ (@-gmyeomons GuedHlae elsfeel, GBS
Harefftiedmhg Siaseh snby) GuIEipabDTed BQID GorseL &g
@5HE e wrend sremiulL  smaied: Soguiar Sere), SHETHELHEL
Seeed BaLGuwnar gmw, Hejuidn saiaw (poor display quality and
insufficient picture display refresh rates) e@u@aGL. seoaNulled B6
Beed epai) axh GHIWL HFHS QI ASTLhS Gaiae eFuwIuefseied 90
sEApLTTaIESE RhHs UTSLLSS ghLbagnes SileiseT Osfelaaarman.
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Gr8wrre Geheprané e iy sLf 7, @);5'3 1
{‘»}‘; e

%

What are the symptoms of CV8?

T t s
‘emporary nearsightedness H e Eye strain

Double vision .

gt

Photophobla: decreased & il

W

tolerance to light

Dry eye

Redness and Watering of eyes Neck and back aches

BBl Gl iFsmarsear (Musculoskeletal problems)

SaUefiLl LWaiunG SNJenions  gnemiL LUl L LHEONG GGG 6L
dpésenar wgie el (back pain), &Wsg a6l (neck pain), wHOD
Qur@gsLOD BesoasBlae (bad posture) dpseamanungw. RBsu
dpésavanset samafl (a @ Hane, saoa) eSS @O, HYILD
2wiw GuIEy seuals srgamise QlgeueLIY, CQUTHSSIH STyamTons
gousdanar. Bgamed Gwed ©gi& eilluns &wsg e, Ggnersensd
Sheowar aued eraiLar Genaims CBMLEIGHTDG).

CuheiuiL Sggeaar SpoESaaGLOTar SMIEUMEIGETNS  [BTLD
dareupeiarenens aufiasliLichggeoms.

> samrall el@sl Ue@sd G, sanafly glarsew Gungbnar
Ree&garento.

» savafg Haoguied, semed U Uoggilaiemsel  Uaiypweier
wararesel oo eflenssafalinng, e sasid Sef s,
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Ty@wrs Sebepraré e, a5 7, BoG 1
&G saral Horagona @aL taref
b Suomo %&@ggﬁe}r SiantotiL}, 2 wid wHOHID DG Hlaned
b samall LwWaETLGSZID e BEOAUGSESOOUL NEDSESILLTS @@Uuﬂaﬂ
SianouL
P> sfleuy enaswmeniuLng elengliLeas (keyboard), &Lllg (mouse). whHoid
sLLUBg) (trackball)

» maine

2 1L aflayib savisaf@nb aHuGLd uTSiliyssameans safiiug erinp?

2 Laflgud, sauselgl ghub SJUEECETE6TD FTSTFEDIONES
soaneisionats. seanafuie Gaame osuiaems HOSH &k, eWwhHg &
Bl misefed Sigle tgmeaaaeT wambg) elitid.

> ey BrHsTES 2 wWisams Geuatipere gHmad, RM&said
5505516 Bpss Gaaripw. HWfHs 2 LasreplGurg WEIEGSEGU
QurpssLNEas, 2 Lameuw, stiwrassgw Foam oasgw Donss
Gavagipld. anssemen s Haeuled amagsnpss BIHeTeiuled amaHSHmEE
QpssBauani(hid.
Good computer posture

Hatura tited postion of the head. helps  Swingup keyboard shelfis
rediice tansionin the bak of the reck somesikere 1o tes! the ams, and
provides relaxation and suificient
distance from the screen

Bad computer posture

e
o
¥

Bacirest
shouidbe
acpiedio
the hack
andsuppart
the fumbar
regian

s

b o Ba@msd SoLwWssag gsHe elasiuemas LOHOIWY
slgow, 90 WPEamsseT ameTel @l Gsreizelcd Seriey Haeulgid
UGS DHES60 Bauani(hid. :
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Gyéwras @@@mw ﬁ'l-j', &L i 7, @501

TRONG!

RIGHT! S AL

R

P 2 disel 0EIG CHITE Bmés Caasip) HPL) Seais Hevgular
BuNuGE), s Hlaaule sHo S6Y Rme:a Gaiamithid.

» samafl eflansti UeaEWIQIY, BHapuiigd Bede  Glauefssd
AmaELhULY clleTé@GseT JennaaliLL. GaIani(hid.

P sadiaet gagld @efl ciss Qopgne, sadlia SEUILsoms
orHiLEiDss Galasichid.

P samafllal devjée Oag e Gssenoe s0m
gMsgGHSUL (&) 33 6&.5) UMiSE Caiame LI Gauarichii.

P s wEsgALD satsamer aIELL B e, Wwenpwral
ufCsndsg ComaEGsnnuly saiamty Senbg Geneier Gaadipl. 40
aWgiHe Gued sar LfitsTsamanda@ung, Glaucoma urgiifieiae Guwearmiii,
saiaenal 5 wsssa@suwd (Intraocular pressure) ufiGeTHES Cauarichid.
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Tr8wre Hgeprard s i, suf 7, Bow 1

b samafufed Gauaney GlaLiww BuNgl, GHLsEN ellansl Leansss

G, semalls Horse JGEHQYW aagHetsnan e Hg. @b

waNSHUTEZGENH ey Hsadams & e awHs, SIVAUNSSHDHSG

2 6MBemBW Siflg) HLS&EEMD. aVs SNedEaEnan Ll Widd LNHE QsuiuenLd.
&(055), Banel @raniha@d 556 LUTHE ClFuiweontd.

b semafiuiied Gaianed GEWLILILEUNWE), SGIQIGLTS SCHSELEHE
QU Oempuug Seufiuw. OsMiHg serafawl unfsgis Clsnaigfmoed,
QoL Wienuled Leaianed aufins FMsHed 2. aTem CUMmEnaTGIWIT, QUTETSEngELIT
Gallg SHa@ns LIMISHHE0NLD.

P igssly sarT @E@ET dplg dplgd HoLusTe, seavadflarmed
saneet LS, Saisel 2 Qfaasu, saiseaia 2 NIS5ameEud
GEMESHEOMLD.

P sadsasg Ws gdyeion savalld SogowGu e
Banw&smoed FeriL. GHYL UNLILENE i, SeoLionsl) Nauhmes Salgls “20 - 20 -
20 sLLL0 (20 - 20 - 20 Rule) Qsmhemnfarul, 20 HLOLS8HE& S wem, 20
Sig. gMssHeueien GUNGLeeer, 20 CFMg&eT UTTULE Sesadd Suaaus
soW. Samy walFFutasgs CsTGWaDn 20 OFMg&eT SEU&EEET
Al UIBLUUGID FEIGD LILIET SHLO.

GuipeiuiLL sepellyésaasamens someiugDE, Smwnew
asd Gsliww aufipenser (Ergonomics) Slwslungsuucdaimae.
Ergonomics. ei@iugl, w&sasHGh Jaujser Caame oSWIWID SHHOML QGG
@aL Guwnar Guends FEwmar OFm.jenul) Updiw gty @b, g samafai
LwaupsgiLafa 2 Ll @b SmsFaL@d Laenhikbha GODhHs
JWEssOBWY aFH@wLy CSIGSEDg. 2 .gMemnns  Sayews
shéasamgll SaTaNs, SENGW EHEHE OsWUNETSSmGW 6NamFULEEns,
Quipanswner Hlaeuled wWweNsslHsmeT @aSHbsEEIgL  PEDUTed
cllevsliuenens CQUMTGSSUILL(bETeTany, asSWNeT BHMHETaIsamD GaEsErL,
QaianliMgUugsl L (document holder), sned @uwey wevans (footrest)
araLaMHENsS GOHINIL oL :
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Splwns Sgerens s f, ai 7, Bod 1

qaiBal H6HE WECMHUNHEMETS S@LUNGES SeTGaEMLL
&M5g), 2 L6d hagamswld Guan@aunto.

VTV
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Tréwrs Seeraré suf, sLf 7, &s501
aILIDT&TaSE6 Bitap Srenggiand
S.faugoni, Gipenjaursuiued gimp, aurduiucd Gb, wmb. udsmosSDED

aLorsrarggled 23 SAPQULGSOmSSET 2 aterar. iaHied
safjaiiaL gaiy gaaw upsameseed SaLsew Biraens WHD WWsnsl
ULAILGSsULGSAIDg. BbsL Losmeseia & 1 utfw  Biutsars
PLLrisetar €1) & 80,000 ga&mw, 60 HOSETS HLLmaehar £ 25,000
gaaoL Cewims LatariLGAang. SagaL, S Biuuneans enmiseafa
F Julpssassansasna gssi  srafulled QBD 0sW s
GupolenetemniubSaing!. Badiied H@maioTaT crevensH L Eisefigd SHGUNg
BASHLLILNG eTi@BIEELILGbSGTDE. :

Qelany BHISSLOUIUTG aHIGHISSILLG GanbsemGa LU
Qeuwdue gllLmsalled eduurs aaalsgens, uram Gems,
ELOSSOTESEND, (PHRRWATEL(H Jdwarhend GHUTLemd. BIssL G
ghuGaghanar snyaisens HaTaubeiar @ard STeiuL (heTerar.

P uosmewdar cmeneled gHUL ek SPEHETESEL wHDLD.

P Biiunsar engamseiar GELHUT (b S LigliLgLNE GanHS)
O&nenIGL. 6lFabe0ad.

P LpaugGs LUT GEWiwmanowL, Laneany Sifl&are) ULETLIGhSENEnowLd.

b Peogens WLLILGSE Farstsss @ass sapse.

» Spdipnda, 2 b uteliughHe Coass oy 2 LEWIHEEM. Rsame)
2. anLmgld 2 ULgsaienai) GuUTEGasHE Gueads Hir Lneisse.

P LBiGaun6d 2 eeT eflevamsHaud UNiss SiHes TGEEEHn Caiae
LatienTULhged.

b fenné Sdmanonasl unelliug LHBW Sad Siiraud alaugmilseiiLod
SPLL dasiseiwh Bedeomato.

P dleismu 2_uspeTEIS6r, CipeY, auEidls: sLar (paedar dasmisanss
GgaralipBung) HevLsarent.

P cllusmiset Law wanuiGadw elesmu LA &EDSESHENET
Bomelsneiened.

» watiedar Hiyseiow saiawo.

ae@iurn wrallLggdeo 2.aien urtapGers e, Odgatm
CUELEUNESENE Teamhes 111y B GgenauLLL gl DT e L &Sled
BELOGESMIS GeTgHed 1987, 1988 SarihEeiiel gaamES 5 WG 6 Siq Bt auany
&y BUNEsEd BoamaiiulL gl @8s Sl L ded 1984, 1985 aupLEs6Ma 3 — 4
i B Gurglonaigne DeHsE. 65 Geaamarule 19850 Syarich
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Tréwrs Seheprand Ly, sy 7, @}Q 1
e o elien Egenariog SLLEHE STRELTSESHNG 291 B,
SpGuUTEsSHE 5 BHow GsmalulLg. Daany SLsHHE S
uneflésliuep B Sieney Gapueag Guomamdiu San Siedeg U6
snyarieciiar clanenaum@to.

piiunears HeanssensHaned gomEeaneaieriulL Hiiuneaar
sTeBUTEsHNE 3 - 5 Sigu, SpGuTEsHNG 5 - 8 Sigujd Gl
snaGUIsSHed Ruidinerey Gepbsene) Harl undlsg Sdsd Csisg Sigar
dpeul) SalgW clendramsged SpGUISL CFWiaIg aTan Basme ML AUFDS
Bipsneinggiel HeL(PEnsaens amaasosnarer Gaasihd. Bgarme SHGUNG
10 - 25 eliglons 2 efrem HyBuNe LUl cropping intensityasw 25 - 40 eligons
Sifefeseond. iedeugl cropping intensityanw 6% Semelled LMo
Peogsly Bl WBipzemed apeold Hlevgsla Bl Lsams 2 WisH Cmed Sereons
ULITEQFIENSSETE [HiT UDLLD CEQEELS GEnNEEHEIMLD.

Bt wanensgeusded HrILTEAT OO HaaTsEeEGeT S s
Sisa|b cllaustulese OGO sMnT SAeEaid 2 eienant. Rbs SGETIIGW SHIG6T
Qumany 2 anfihgl SGOSSTEHUSE SWEGASTCOEW S LBHaLpan
SHEOULOMGLD.

BT WSTDLDSFHIQISHH0 BT BISaNaT LIBIG

BT WETLHHASMS WEDINES FELWaDULbSgaEe Hiiunsar,
clewsnw, swWHESTHDBEMa Saavssenmasa!, QST STULOE WLOHOID
dpenms AFUT JEGWIT LEGHADaNT. HIIUTFAS Saamssensiar
uRIdlaar (pSedied S4TmiGaLD.

» @arsHe 2L ysib, anprield wHpIb Spassiutd BiaT SraalF sfuns
[LETTGY 1)

BHGUNE SBHawLNe BruunsasslLEaalie) 2 LU Hay Senss
afpap HoLwrg. BRepdlne asda BrnsGw UrGsssdar
Guphueduied BT Camatihauds sredamuied S e Sieney WHIT G0
Gaanipy. ACgGUTed GiNfed BoHg CeefBugd BHia Serey gifidkr
dpeoonsayd, Ursner enmissnelisd Sambbgeier SenaE &@el (Parshall
flume) dpevonsed SiaThg SEMSHEL-LILGHSE Gauatihd. MGG “Deiwinged
B wpeold Sefllung b Hifiar Siarey SearssUILbged Gauanichid.
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Gréwns Sgheprans arf, sLf 7, &rQ 1

» QUITbHTeSanil LTINS a6

GTedeunys Lipgnar aumisanedsetigid el aumisanedsengd, B
Curéas plevallwonssd &LGUUGSSSEmW  Bif Ut ésed Sienay
LHLALLUL Bauatihd. dpgILal, Cpamawnar @LEsefe Biia wLLGEnsE
BLOULGSHQGILE &FSELE  Salg BIOLLEOS BWEGUGLS I
ENHAEGET AassUULBaE b, SigEsly  QMUSSTESEN giiugey
OslwiuLe Sepdiar Bragseasnser MMM GUADTILL GaIEHhLD.
L@SeLWb By STE@TEEET 2 L QISGLE HBSSIULH SBUHUNEG Rukss
QFWWUUL Geuani(hid.

dognar  wHQd Soer anusstesaied BEIMLLSMS el
Coaauunar BLrseMe) samsdl aedser CFUILLIUL GbesCaIGTIHLD. Qgar
dpood GOLTLLUCL yetefuled umuyd Biai Sietey Sifibg GemeieniiLed
Siu&WmGLo.

SienelinGBLed Fit amisasTesaie) Ropg warafe 2 MHeeiiLd
BLrselier CemHal) anisatoss Jmosg B SpUioas GanssM
Gouanichlod.

GTebe0T  QIBEHETANEL G BIuTWEesY Glpmiset QUPBISIUL g (he&
Gavadip. alesmilseT aunuissnedar GNs6s wariSiaman GuLBar Siai)
amigsmesamer v elepUUnGUTE BGsLLGbSS) Bearleu Qs sTeTeTGaurt
SQIOEGH0 DG,

> alaiFmuisapde Csmaiurar Sifla@rsaar QIDMEIGSHED

B wenabsgiasHs dasniseia Uk weAwnargl. JsHE
Jarsqses Gsomawra updow eaymsBaapl. Sigs sk
EQHgEnTWTLeE6T BLES BT (areansgiassa Camaai SiauliG6ng) Darged
vglwaeaigsed Gaamopl. o aQTissTEsmET orgfsemnss GsMHg
prsrowsgagos e uvs s aastuilsalne HYUS@s@W
oen(” L Geuani(hld.
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Srewrs Seheprans s, aLf 7, Bo 1
2 Birsesmalamu s AINBSILD QIDEISSILD

Racanm anissroseigy  Hawd Bt CubpsCsTETeTILL
Galarigw srafiliar Setey LHHw lugw WsepNeT NameuliGa oeuelsser
2 HHBLNESHITE GFaMGSILL(, CE@maunar Bt SENGSOLLILLD, HGaily
ey sraeuiBatu Ggamewnar B QUOHDSETETETILLGaamihLD. el
SigluaLwied Ufeipy amidsreselgu. Urgner amidsnesemiid
Sigtsma LG Ueelsalie) saiggiuiuis el GasEelbhe
QuEIEILLGaianigw Bl Siene) safasUul.h Ggenauuwnar Bl k8w Hnbg
LU Gaerihn. Bisesema, BiaupEes UHHw UHBaubEeT GUERLLLG
BapEeT AEELIWLILLG Wenwis SgnssiulLiar B elfi@wnad Smodiaid
SaEiunigGauBil HEnL GILD FFIaMGL.

4 SL@IDTATQIT HLPDF WDUTBaBGL Pirunsend asunuliu GaiamrGLD

QsaiLiy Isnar amissresefied eriGUTgLD HUMIbE) CsTaniabes,
Ofeficpld WHOID Senen amisETeGEMe &HHE Penpuled B effiGwnsLd
CEFLILILILICHLD.

P aubpis asvain Hpib apEisiul L BT upsiu Sydal

OB BB WODLTAIE GUOpGesTerL BT, eupriesiucL B uhu
Qe GoHEsTatit, B eFuLTEsIUGY UGHsE &SedfLOwiuLo
Sroswwuule utdlsslupy BHRa Sete elewussss SetelhEer
QenerihaluLGaianity. SpsHe Gurssdda (iaeled umelssliLLL e
Sienay SEHTLOHWILL(, 566 GUIEGEHD HENDL SyEuihEaHLEr UL,
aBianessen erheaGaatigW CeWHUTbEET gioneNssluLGauasi(hlo.

P alasnuisanss OpBansmarsel QUDEIGSEH

sososTinHamanssend easnis es Gsamauwnar clas ome,
2 gib O 2 Pey BWEST aEd, sameTprie Waeluanamns Csamauunar
soWgHed aprGagLa, JealCurg uulli updu Gs@ewnar
S BRNEOATEMET QUPEIGSHE CoIari(hD.

» WSiluTead GHDRISAbSHTAT FiLL BLANREMSSET

Sigdesiul L Senelhe Ged clasmud Cewge, benys semeumaL
QUODIECEETETE), LHDID G5 lameneissed (PHerar GHNEELEES SpenmIs
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Gr@wns Sigheprend arLi, sLi 7, 91
SiBiuT Gganauunar L bl ellgbas Gvgg Briunsans Ghomisaer (GLEoll Y]
BYEs BrefCLnssams 2 NHeFILGaEH b,

BrwsTanssiusse alaFmiiseafar T T Y

Qrevanioe Guan S LEiseled SreoGuns clleusmugsled yeuar,
UILLTE 1015 el LWETLhss) Oped Lwsuled elasssliLbdarng.
8L b5 EMIE GeTs Hat &Y seflweranns Bepuusne ywslufes
dlagaaliLhadioamen. Lo BLmseMe Lwdlied QELias Uaxiansanqwgns
BB Cswams UeTamiLbeSeaey. Gspiied ellangsEEUTE sal L
B msefled snigdas, wIEY wrEEs ) BMos CFILILGETDG.

Bsamed ungel, SHHay @y B GlfGusY  QewiwliuL
Cavariguikpadlaing. Smeuan, WPBSHD 216y GFIG aTaisd 2 frer
Dievigienens Gipmiset 2an_migg! Bt Heunged BO&EUILGbEISIEOEE. Hleogans
dlavgiyee swmiiuessew, Lifa aeriEdseo wephT  QUHOIE
OareleTliLpafieoaa. aeseled aubUseT STEFULILL Gganauuinar bir
Cosdl enausaliLhaBlerenc. &Liie] eUTLISETe) ugmofiésiuLng Geds Bir
SiEDmULGeuEedEne.

piuunsers S Lmisefed efeusmuiseian Gl saipisehanme) Bir
eiwonssiule B udoraean gOUGHTDE. g FWUGSLNS eleasmiser
- magtlsnaien Gaierigl (Lalgsesae EG SILILL (beenar.

> dpaeL @upssw Pegos 2wy PesHo o ater
peigeetaeplng B QHse ShesliuLGauaihid. @ReEICeuT®  wevpuiar
Uleiarmgyid 2_(peugied BHanar BLWLGLSS P,

P awed Guom, ueTeTHEET Baifl WLEUUGSSILLG  aupbLSET
2 WIBBLUL(h (TBa e encuss aufl QLU Gaarichid.

» oy elansiiine 7 W 10 SEEe ey b eflpwiondang.
Bargs HOULSHG LwSTed cllaseaiLL Caamihio. Qgaied 20UE LISSHat
Ha Qumiuow wapelipss Gersedmba Bl ClupmMoGen LWifar eueéSses
2_Gayld.

> savensaer  @edevmiosd CslasnE BHany 2 LBWEgsng
saaTpsaisamen 2 LGWNEGSGaanichd.

s



Tréwnrs SEhEpraré sLf, &L 7y @}@ 1
» Quaipeney Bwhens 2 JEG@eT] LT6es Gaadibld. Clewname
2 _griGeTed 2_ariLN@Lh 2_LILGSTaenLs &(pa Bads Bt GEaaiLhLD.

P g SWITULUGSED Cunwg elagaped, 2 Jorse
QuI@paHED PHeled AUHNSEETaTH HAG SLLOLGL QST EEEMATIbLD.
@aaed GauQ) SNENTEISETTe) HiT elFWoneig) SbSSILGLD.

P uifiar Gapse STHDY DG Gs@eawts SEUUSTE By
auBUNgIL) Baed @agdeluste b dyuoragld camanésed Gapwed
@1 (paxi.

» srisemed LFMOABSILGY amissTedsmar  BIUGUTSEDE
soLsaldl G6616 @aSHDbeEs Gaanipl. B GFaeuTer bengui
QupgestemaiagLa amissrelane 2 Hleps BPSEILGL Baguwid
SHESHEOMLD.

» sg anissneda Hiranssag SMEL QUINUGLOHDI s sefiar
BEgIPILLE Ganderons B elifeunssams bLISSise. Silg Shsne Sbw
B Lrisefed (papwnsad QUi S msefie Iflelow amissted Siereiqud
Qusege, LIMofgge wLHEL Hiansd, SossGaamaad WeuaHaD
QUTQLIBLIHMED.

Guismlw B@LYdDsmen aasnisams SQaeT s
MESEETANH BHOIEWLET FEHULLTE BipSTenssieud QUL LOTSTETSS160
Qapdsronss CeuHUGSSIULD SaLsHarn BraetsShe SPsuls L
daL& EaTUg HEFNGLD.

" fheuomd srdei Hesauerd QupsS 2 HubsH
- Spamans B.L4 e awaics patafmyal Bcwreumid.
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Global System for Mobile Communication (GSM)

G.Sakthitharan (3rd year Spl.), Department of Physics, F aculty of Science,
University of Jaffna

Global System for communication is a second generation (2G)
digital technology which was originally developed for Europe but now
hasin excess 71 percent of the world market. GSM network is a top class
standard relied on by billions of people worldwide. During the early
1980’s actually in 1981 to be exact the first analogue cellular telephone
was introduced and in 1982 the conference of European posts and
Telegraphs formed a study group called the Group Special Mobile
(GSM) to study and develop a pan European public land mobile system.
By 1986 a permanent group was formed to create standards fora digital
system. The GSM standard has been an advantage to both consumers
and network operators, consumer can get benefit from the ability to
roam and switch carriers without switching phones where as network
operators can choose equipment from any of the many vendors
implementing GSM. It also pioneered a low cost (for network carrier)
alternative to voice calls. The short message service (SMS) also called
“text messaging” which is now also supported on other mobile
standards. GSM is the most important for mobile phones and its
networks. GSM networks have five different cell sizes. There are macro,
micro, pico, femto and umbrella cells. Every cell varies with the
coverage area according to the implementation environment.
Neighbouring cells cannot share the same channels. Different size of
patterns: 4,7,12 or 21cellsin one cluster.

-14-



1. Macro cells (3 to 35 km)

Ty8wrs Seheprars s f, s 7, E5d 1

Kilometres .

2. Microcells (0,1m to 1 km)

eNanocells (1m to 10m)
ePico cells (0,1m to 1km)

Micro cell

Macro cell

Base station

T+ pico cell

3. Umbrella cells

sCovers several micro cells
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GSM networks work on different frequency ranges mostly 2G
and in the 900MHz or 1800MHz bands. It works with the combination
of both TDMA (Time Division Multiple Access) & FDMA (Frequency
Division Multiple Access). It uses eight time slots hence one carrier can
support eight full rate or sixteen half rate channels, channel separation
is 200kHz with mobile transmit channels in the range 890 to 915 MHz
and mobile receive channels in the range 985 MHz to 960MHz peak
output power of the transmitters depends on the class of the mobile
station channel for uplink is from 890MHz to 915 MHz and downlink is
from 935MHz to 960MHz. Distance between the frequencies used for
uplink and downlink (duplex distance) is 45MHz. Frequency difference
between adjacent allocations in a frequency play (channel spacing) is
200kHz. Bit rate of each channel is 270 kbits/sec modulation scheme
which is used in GSM is GMSK (Gaussian Minimum Shift Keying)
modulation method. The GSM network can be divided into four main
parts.

Mobile TE
ME
& U
SIM
Mobile
GSM Network Architecture
 The Mobile Station(MS)

« The Base Station Subsystem (BSS)
* The Network and Switching Subsystem (NSS) -
« The Operation and Support Subsystem (0SS)

=4Gs
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MS is a mobile phone. One of the key features of GSM is the
Subscriber Identity Module, commonly known as a SIM card. The GSM
switching system components include Home Locator Register (HLR),
Visitor Locator Register (VLR), Mobile Service Switching Canter (MSC),
Authentication Canter (AUC) and Equipment Identity Register (EIR). A
BSC may be collocated witha BTS or it may be geographically separated.
The geographicarea into cells is shaped like honey comb. It may even be
collocated with the MSC, and it is the heart of the GSM network. It
handles call routing, call setup and basic switching functions. Another
important type of MSC is called a Gateway Mobile Switching Center
(GMSC). The GMSC functions as a gate way between two networks. Ifa
mobile subscriber wants to place a call to a regular landline, then the
call would have to go through a GMSC in order to switch to the Public
Switched Telephone Network (PSTN). The HLR is a large data base that
permanently stores data about subscribers. The VLR is a data base that
contains a subset of the information located on the HLR. It contains
similar information as the HLR, but only for subscribers currently in its
location area. There is a VLR for every location area and it reduces the
overall number of queries to the HLR and thus reduces network traffic.
VLRs are often identified by the Location Area Code (LAC) for the area
they serve. The WIR is a database that keeps tracks of handsets there is
only one ELR per network and it is composed of three lists; they are
white, gray and blacklists.

The AuC handles the authentication and encryption tasks for
the network. The AuC stores the Ki (Ki is the 128-bit individual
subscriber authentication key) for each IMSI on the network. The
interface between the MS and the BTS is known as the Um Interface or
the Air Interface The interface between the BTS and the BSCis known as
the Aids Interface and BTS and BSC together make up the BSS.

Advantagesof GSM network

» GSM ismore suitable network with robust pitfall

» The subscriber globally creates much better network effect for
GSM handset maker’s carries and end users.

» Itcanuserepeaters

» Acustomer has better voice quality and alternatives to
make calls like SMS etc.

P
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» Itiseasy toimplement
» GSMallows network operation of roaming service so

that customer can use all over the world

Disadvantages of GSM network

b

Many of'the technology are patented and should be

licensed from QUALCOMM.

When the number of customers using particular site

goesup, therange goes down.

Low signal inside the building and house.

GSM has fixed max call sites range up to 35km that is

very limited.

Breathing of base stations, where coverage area shrinks

under load as the number of subscribers using a

particular site goes up, the range of that site goes down.

It can interfere with certain electronics, such as pace

makers and hearing aids and such interference is due to

the fact that GSM uses a pulse transmission technology. As aresult
many locations such as hospitals and airplanes require cell phones
to be turned off.

IO
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Tréwns Sgheprans arf, aLf 7, Bog 1
Heotn,FFaer (Sandflies): Gpniliss snafamer
s.6xub, domidud gop, deeraiud, wunp. ubsmasspad

Usfeer @55 2 0asams gnssny 400 Wlerela abLESasHE
Guoeons e abg Osrait RDonsdamer. Saen @LGETFTSELET
(Dinosaurs) @a@nme @oHg, L4 Qs 2 wss5Ha SF 2 a@asone
2 uifameehic) Raipral  walgisarLq@id Ceug S WIHNESHLET WL HEW
LB Sfibgid Clsneatimeaamar.

aganw: oeLyn (Order: Diptera) ue aédwonar Uss
RanEEaETs §AT QD OETariLg. Bama B G5y LDSHEL BNSMSHEETES
ClsmeniLanel. BFE GBETHH M@pHwIa GEHML &meyd U FHsel
asnemiuGHanar. amsel sngeeed fEsMmlo, Jeae) ewng GhSlau
2_igh&id gemonar pendiamiaaT IGLIN Ls8seT SyeLd.

Bava gelly sQuUL usbaer (Black flies), sgsew méser (Biting
midges), wHow BHelusfaend corEsmer SiHgH & QMHBILGDET
BLESGID 1gIBLJreeBar.

&leo ipiiLIT (Diptera) w&fmelr (Source: Simon Fraser University, Canada)
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Belyssaet @6 Sflw upr (Fruit fly) Seieg Gsmsae 55

SenajoLwae.  [Helysfseiar GanHmw 256G@OHSS 120  WdeSwer

QUBLESAESG WOULLG. @en QoL Sreomsens oanfeuar (1q@armeiy)

Smdsafiar Arsssams 2 Mcé amnibsnpsew aaug GuTgana S &H5G
2&10.

~,

' %
i L

BlevingFAullar Bsmmmb (Source: CDC)
BlevinyFAsaiar aiamssar

ety sfsear GUNTgIaNs LWL 2 easSnHe 2 fuaea (old world),
OO YHW 2 wssdbe 2 fuae (new world) ear @gariLrsy Bfssemsd.
Lepw 2.e8 Helysdaele) weain ourgianar srdset (Genera)
ST UL E@TDET. HeneulLTCUET:

Genus: Chinius
Genus: Sergentomyia
Genus: Phlebotomus

Baupmied engeferd (Chinius) Bedicy Banmis@mens (Species) GlamnasiL
b6 e amp uss (cave dwellers) L. Baoa Famelgd
Bregmeargiunsiigid HHwLILL paTener. Rapiar bmsgiel aslwggiaud umH
Bargyd Gigefains SfluuL ellcdana.

Sergentomyia Syang &I UOEIESELD (diversity) anlgiug.
00&6W GuoulL. RamEeT @Fs5 snHTDd ABWILL peierar. Qaigd
gnenonar SanmiseT QEsULGSSIULTE 2 6ienar. @ae QUTIAITS 2eTaar
Qrsssas 2 Miehé 210 aunowd eraig SHOWiILL (beleng. Syl Raney S
LHOID QUL 76 UTQL g SENETILLD, Sey S aTmISeT walgenanid Slg&EL eraimy)
FUUSEIL SiayEeT dpeold GG fweubgierens;.
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Phlebotomus aa@iug Beald WsEWSGAILD anlbs S G5 HEW.
S@HEIOTET GEMUSHBOISEETE ST B STHWLINES B STALILGEDS!.

epmlis sralsarms Beotliy,sFdbelr

QuNglauTs BHleolILFEEsemTad &ETauLhd GHMUSET Lty 2_6lTemar. @ymum
smugged (Oraya fever or Bartonella baciliformis), fleotyséis emigsed
(Sandfly fever or Pappatasi fever), eSetwnafiwnéied (Leishmaniasis) eraiuar
Sanied Sevane. Bahdies Wsaw WsSLSGAD amnips B¢ GRS
eSenrafunéed sramiubEDE!.
aSavwreafraiad (Leishmaniasis)

eSedoneNiumdied GiaiaudLong aesLILGSSILGL.

sServinmeswim&eny

Cutaneous: Muco- Visceral : 26T PostKala Azar

G_Q’;ﬂ’é) cutaneous: gllﬁl&lﬁl&dl’ Dermal

um&iy s (FFIJ60) Gymed
Cositzaia] || LTS umdiiy
umiy

gogsTy 800&EW GLOULL BHelyss QamEsem HWOULL
opeTQW, 30 Qamets eSevwnalwr (Leishmania) &neyd QATRISENTES
SwLL pefienar. PSSO LA 2 608 sTsefed Phlebotomuse b, L
2 EgHd Lulzomyiaz 1b (pSEWLIDNETAaIITE EbSLILGbEIDE.
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oL axmaor:  walsaar BHNEGSID  SServionafiuny WNSHABLD,  FHDIT0

SanmisaHid yaiuiwe umbugnb

Tr8wrs Sigesrard es, s i

epmiidasnyasf) . | sral Senbd sﬁabwwéﬁun ams | yalulun ugibued

Leishmania Phlebotomus  |Cutaneous e,

major (Phlebotomus) |leishmaniasis (CL): gFW OGS
papatasi, Ph. |Ggned euana: Guhe Hewn
(Phl.) duboscqi, | rmotupisetiod
Ph. (Phl.) salehi

L. tropica Ph. Cutaneous wHHW LHOL

leishmaniasis (CL);| @206 &,

[Pampfflebotomus) oy (CL) @ gurcar
sergenti BEfULpEEeed Gume Les

L. aethiopica | Ph. Cutaneous SIS BHSET,
(Larrousius)  |leishmaniasis (CL) e,
longipes erSGwriSwm

L. donovani Ph. Viscera S,
(Euphlebotomus) |leishmaniasis @rpLinem,
argentipes, (VL): et@eped P,
Ph. (Lar:) (2 efengy, Post :’;’;T;i’;g
orientalis, Ph. ke!]a azar.de‘rmal L
(Synphlebotomus) leishmaniasis

L. infantum Ph. (Lar.) ariasi|Infantile VL : :fﬁtz;m

(eupamseass 2 fug) d

Fllay S et
perniciosus Gk T

Bom@sawl OUTSsaa) 6 Grml 180030 yarichsefied
Boba e GOuysens SneniUGSaTngl. RemEssHE LLED AT
2EmUtWL LweEelled BBs GHML STEIUILLLa apenhois GHLsemed
et T GY: 0 1) 18

: 8ps Cprunerg wHPW HipsE Broseied Rambg  SHowun
egmfeoneniseficd HHWLILIL beTeTg. WHed 2 GTHM(hS QBTHYTE 199286 B
Bged ederviomafundlad (cutaneous leishmaniasis) @Gpmunef SenLwremd
sreruuCLiy. @sardal 10 QpLmseied 2pg GBI UJeeTs L

.
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el Lmi&efed Si@Lwnend sremiulLg. @ueung . STy,
SNHUNEEBTL ENL, LOTGSEND, LOTSHENE, S(BHEHTEOEME, WeODRSEEY, GHHTEED
Sy el LEseRed uphgeTeled SreULGEang. Faan! T L HaeMigid
@HGHMIS SNésD BreTey HHWLILLHETENE.

@rGrneawl Gurpssaaries, Somasds “o CfGSTONaT
@pmuiwed (epidemiology) snemiLpSaing!. Leishmania donovani Syang|
oungians efidemed (visceral) aans Sevomefunfled Gsnains SMIEDILONS
oW, Jame, Bemnosldie) @bGEMIs amar (Leihsmania donovani)
@gned a@s (cutaneous) GprEW gOHUGSHEDG. B selr, ol
Gpmusasmeafaws &teuw Heolyss Baww @pswnelgud unjés
dgdunsonag. BpHuneled Hfu 2 enfosmdy 2 amfsamens (sensilla
chactica) QanaviL U, eneluns srariucHdng. Sorosdes GUFw
o anfleamens OenariL 2 Laidpidand (sibling species) &nell a@iQ)
sai_fuiul peengl. sneleeiied smamiuo SaNssaraw amibs e
@penuamset, Gpmussmeiuiar Qweau wiHh S@LULENE BF SO
2_gJaomiont

Seusilla cheatica

Sfluie_ emifil

aufus wHpd Al 2 enflser

eSavwnafunded SHGUTMSHE BG GuTgenar (most common)
@EMuTs @edeomosd msseomd. Sulgid elened aae GBI Ramamsuiied
ugayh SUsE EesHDE GaUgID DNISS PG 2 ariai. H&6a, b5 @B
s Gemissel upHiu Sfiey sse WL LEGEMQILD FHLGSSILL Bauamichld
GIa@ug) STSSAT G5amel L.

TV
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fheo Sisiianeuuied Fmisssl Gietaar (Chain Survey in Land Surveying)
Sunieanun & pairifsimet, eiaemu aumBiiuegmp. siaemudib, wrp. uSsDOESPSD

BG BHMigdr HIHGSHBUNG SgiuaLé GEwWeLT s ey
Seranauuiied. STelpss Lhdiw 2 L amsg SHlULWTs dpain CLGLUTES
SODEEET 2_GTETL HGL. JEEULTCUAT:

P cfleusmu QupwUTagaD (Agricultural sector -31%)
b assesmis eudwusgian (Industrial sector - 27%)
> Gsanay QLIGLOLTE Giaw (Service sector - 42%)

elleismu ganpuLal Baenhs JOasH Camesend G5aasand
piEslLow UNWE SeTaaulueia Ggmer RaHluaWNSg!. Lg elaer
pensellal eeevese Biamisged, Mo @Lelads ol iramu,
ey undl Sfibg wiflLed, Biriurear e Biaowd, BiECsss
Sianioliy, Brlungar amlisasned Senouy, aunmisgsrela Senssmie) Bitamud,
Sypeefia upmofiiy, Seamss. HéseT OGS, UTEESHET SiannGgen,
ELUGBHBBMLL bFwiasuie sey Heomselar LiggsL bl LarsesWasar Bleo
Sewe Bifemud Gurern GBMONUTLS@MSS W GaTTWNS et q
2 anipuileinEel BHleoSieTanauunan ieaGar.

gridlell Sienavey G@iLg Mool ULLSSEET Sl LWETLGY Hleo
Setenauluelar ¢ Wapwne. BmG GHMBEM(h SICTAEEET GTCheELILICHLD.
Ganan SeTaaset QupLUuoagleaa®. Ws BeGeurar S wean
G@pbgeTana  gresgLal Fops, Sw uriussmer  elapemsayd
Cgefausad gedelwonseld Seriuge Sobsg. Oaefsser Gaaeude
GHuuner Sev GaM(hesaneT LATHISETI(h fer Sieneysalr GelsTeTen iUl (h smed
Sienaney Hlenmey CEUWILLILHLD. EIG UmelssUiLd 2 LSFanmseTTeiaN:

P emigedl — Chain
» Gua B — Tape
P efisas swuw - Ranging pole

» uniranauds @Ml — Optical square
» fanssniig - Compass
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sEdH6 Jetaar GHULTE AL BLBiG@men JETH56E0 GUIETD CLUNG

Baumad S LEEHEHE LIWETLGaIBSHTH GeDbgeney clUfmGaemd (details)

sa@asts Osnatipeieng. elumeeT GaULGG BuhamsunargsGen

@ weligamed 2 GANSSEIULLFTECaN B@ssND. Bsoa  HIaG
UNeflgyieT e,

M suar dugmiset (Hard details) - 68, O5®mea6T, HLigLREET,
EC\obgIs sauTael :
B Guar diupEiset (Soft details) — Gemd, GLanL, @), Ludit
&niihg [Hleold, LOREIGET
B soatoue elugmaset (Overhead details) - ateny
BHURIEET, OFTaEBCUES SUEISET, lembuy SDUEISET
B saadpnar dupriset (Underground details) — geséid Bt
aupmEise GYmuseT (underground water lines), s\faybie
Glgmusat (sewers), 2_auft Fiés@pmi (saline water supply line)

B Hoshal eeamOE@METULY, IS QUENUL R SEnerww,
censsmisaenyd QUOIBELITGBL GupoEtererlunpd B&emdel Siereney
wa U LLEsaen GuHoETeTer 2 sayb. SRl SieTaapanD LLLomeT
UphE S@IEMEED QUIGSSIONaTg!. 2 SMIEons: GiFedeultd) stamae, Land
@i, Osaianh @gnui, Buitssw LW AUGHEST L BUNETmEe.

FEIE Menaapopuiar sssiamiser (Principles of chain surveying)

sridel JeTaaipapuied SenssluL GaedigW Hleoluiy U6
waGsmafises UAGsILLG @@ slLuule (framework) S&&0LGW.
gomaiey @@ WEGsTaNia waig ussRsea BemHaad OsMULLSE
Gasranmset Gpfuralhgy Reeans wéestaflaw (triangle)
Siwsgielcomd. BeEeuns SanesssnigW R SeTamapapuTag S0
Sgnar &Gamaiiaw @uEEOTEU. Bas BRGNS cleThsWiWD. BSDE
Gp@mauuns B0 awbsonanonar §ynn efane (rough sketch) uLgdlaar
QUENLLIGOMLD. -

CRRULAE GTADHSIDTATLONAT (P& GasTaRmLD
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O ugtiueTaser (%mé&uummaun@@ L) (pe&Ganaiser GsmamiL

SLLULULGY 2 (haumssLiLichid. SIS&LiLICHD peCsmefiunang SIeN&SLILICHLD

uplueTadauud  Sie  GuaDsaWwLD OLUTQISE  SiEnwowd.  SFalgw Bemomar

25Me@se (base line) GO L ugnIar @OWOILGHQINTE 6Th&SLILICGLD.

28 Bsayd  aéwionar Grgnar Gam_nglo. Brg GHICaM (h Seravauser
U@L &SI, :

OpBHSRHETH

BD - Signys@snc

AE & CF - mitemwaGaney (check line) BDi® Gerigssns
SiASELILICHLD.

ABD & BCD - s’ LUuLe9ar AHMSCHM 1 @iaTer R (p&BaasiEel

a@myged (mapping) B GlsmeteriLpw AU PHOTAUGTS
2BMISCHNL SMULGY. Tar yeiefl A snaiue. yetefl Duledmng DA
gmggnenar el (arc) awasUILL D, Buled@pg BA gimggienar efed
oL, 8o dhsaud Gar sy SLn A (point of intersection) Sy@u. ol
Guneo BC, DC gimprisel SiensasLiuL D, Buledip g alidaer &0 Qlaulhid Lt
C sadipoanereriiLhid. eradeor gmrEsais AB, BC, CD, DA, BD eSS (h
dlugrEiser GisaILIGLY. 2 6iGer GIBBILLGETET &L igLEE6T 2 L LIGSSUULS
glevadlwioner Vepipsentn UL Savar OUNMISCETETETEMLD.

SupiivanL auapgafeodsand

W Spgrar Senever Haneowid (basic survey station): @aa
Ozefleunar Uefreums SiBHG oD eTaaud Banpaqrda Ravenhg)
2 pifunar waGsmafanu Syed FL LLL @ 2 Baunss auficlsuiuyw. Aygnar
Sieneney [laneIEIS6T QST el Yerefwnaeyd @il jereMurseyd SianoujLo.
2-HMIaons, UL S Nsnar Sietava Hlaveolmisen e A,B,C,D g5,
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o SeioasBsne  (survey line):  Sieraves _ [Paneowmiganer

LavamEgh CaEnpser SienenausGan(h eTart) QUMGETUGLD. Bg) griBefEGach °
(chain line) erareyd GM&sLILGLY.

» JgmaEGsnn (base line): SETSSUILGY UILTed 6I(HBE&LUILIHLY
@Bpmar Hemonar 2 giSluner wgHuled Sohs SeTaves; BEMLMEGL. UiLL SH6d
sLLUULIpEnar Su5MmaGsnn BD  Qyugw. dignaigl (HMFEGE 1.6
sLLUUL 60l (p&Gamanmonang) HenioeasLiLhid. QBMSCETNENg FLL UL edar
efrenhgaricy Gamch (back bone line) eraveyd SianiP&sLILICHLD.

P iremwesne (check line): Mitemmud@sncy eaLg (&Gsnam
Semwelled sULLLLeG Hpsmisaer euNTUUSHETS Q@ FWLILGY
CsEIGSHE Banh JUGW. AHTHE BEMlged ORGSR  SEDOWLD.
Y& BananE sel A@LUUFHE BiiterwsGars Jadwide ame.
BifeusGa el gmmiset tlaehsser Goaneoiar QUMD SremellLiL ¢ et
SeTaSHIL LG IMDSHULLL QenJULSH &M UNTSSEILGHD. SeTELILLL
GUISTaTg) UL SHe) GUTbEE euyGeianichid.

»  adpewoty (offset): STAUSEHTHSEES  QUEFLLILHY
daLggnrEiseia QUDITEID a@Fainliy eramiuchid. agyanol] Syang
SenmaSGa kelphg B¢ R sda @Lainly auyrEisamen (location of
details) Siflud QUL (h cuanFLs Ubeug. Bg) Rranich ueansUILhlo.

® OlsEigSgl eidipanol (perpendicular offset)

® sulauTar erglyenoliy Siebeug) &Lk (Oblique offset or tie)

Osmiesg edenoly e BeGearaig. Bsoa SeTamatEaTn Jiedag
gridlells  GaM (e CemigdsTe Smbsy BLa@mbly efufEsomen
SEIHOSMETETEND. &L (h TATLGI SMIGITS Sienouwd aTHFenolLTGL.

W dlisse sl (range tie): s e@iumg eiFas sln (range tie)
CIATQYLD  FaMUILICHLO. g ATUSEEM(heG amiunea Sdong  Senaneush
GanL(h&8am Siedevg) &L lqL. FAUTHELEGST OBTEESILLL BHMLTGL.

» eles Ganp (tie line): @g sridleleGaniyelmhe 6Mupl
Uefrellég &m Ll efurs@sne (detail line) eraniiuepLo. oungians &8sy
Bemonangnea Ha GTAFenold OSMath S, fediL erfyanioliy
SioLUEG GEMULIGHSTEBe HL(hS BErch LWETUCHLD.

R R N R g -27-



Gréwns Seeprars ai. s 7, EoQ 1

P 2u Baveownd (subsidiary station): ghserGea Senwfgieien
plaewniseiar Jeraeis Gamliga @@L_Qalmﬂ&aﬂ@jm_na Ol5edID BHM(HEEN
Sebengl O ¢d yeTefael 2.u Haveowd 6@k,  BFarmed Guadls

alugEisel, Sraysel amgj GOLILSSET GUMPIgULD.

» &5 aeﬂ@eu (plus measurement): SL Ga@ES.E &gl
Berrisenet QgefleyLbGgId UTGL(h ‘56" SeysenLar CaTSE! eTPSLILIHLD.

»  fer Sereva (linear measurement): HeLsFeNSHied Henmisei
SienssLILheig) HenSeTene ararliLithd. Rmig S sfeysend ienss GHMLeLD.

» Gasmamr Jemaneu (angular measurement): HaLgGenHHed
GananmiseT SiensslUbag Gsman SeTae GarlUGw. Hagsllly dpeod
@gaall upQECsTaTeremnd. Gouuy Hewm aepdy (Theodolite) eaaim
2 usgangmsl Unellgs HHoLsagHQId HaedGsgssensFQId
Gananmisaen Siemei(Plgw.

FRI5)60) DterTan QU HITAOT D 115 TITRIGET

SeTmassTar 2 UsJanmEgamen 05Ma QFuww umwg Jareumd
L wrsamens Heassie) oemeTenGaani(hld.

® GameaEHL LM Hag S L6 Gauamichl.

® GUIHSHONET 2 LISFEDTEISENET L (b 0Mey GlFuiw Gauadihid.

® Gpmeusg GuHULL 2 USHEnEEmen S6liEge
A@OUSSEEG).

e UL gdienar SieteiaL (scale) savar (arsn g
BHifeoruissay.

e 2 usjessiaar s unisgs OaneienGaasichld.

@ FaQSET STETULLE ShSHSW CEWaGL @, SORISEOUILLD
(adjustment) GFUWGaENGHL. BWESTH Haeuled 2 efer
2_LIBJENSHEE SETHH HEOa0g!.

® 2 USJEUEGET SETehHWLILGSSILGIOLSE! 5HPad

. Gn&Esmsaens SelTaaaild.

0 Seae 6lihS 61H5 CauanaEaTEGL) Rel6|LGJEnEIGENE

umeliiug) gL GEWWiLL Gauai(hid.
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Gréwns Seh@reé e s a7, T 1
FIRIGHE)
dpaiQ) euansiLine sEIdelael e iLhelaimar.

e anpdfsena smEiel (Engineers’ chain): @g OQungans

_ gnyEisaen AETUUSHE U@Lk, &gl 100 Sy Bemons sreniubid. amIded

100 glamipaas INssLUL (beTeng. caGa B gagar Herd SO g HGL.
S HaBiLaloliLEL W glawie 6dren (link) erarium. S edriab g S i -

femd ( 1 foot = 30.48 cm) Ganani_g!. smdeuiar Fengged Beilae 10 Bpmi

BaLoeeflgl Usamasganhse OFTmHs6LUILLGTaTg. SDHOLMWS

ageden aomswra OacNdser Gaamasars @G UMelssUUbagIL &l
SienaaIsaHd SO SHTeol) QBT (h RS BUTES SalgLSTSEID SEnOHIGTETE). -

B sanefiy (groove)

B anslilg (handle)

B sa @usdl (eye bolt)

B altL aeenud (circular ring)

ezt smded (Gunter’s chain): @g HleoSeneneuwimant sEeled
(surveyor’s chain) ara@rayd sapliLictd. &g 66 Sig (66 feet = 20.12 m) iyl
GemariLg. @gew 100 gedpsens INssUL(beTeng. et S gadigar
e 0.66 Sig Siedevg) 7.92 AEiGeLd Seveog) 200 LS. eneiaLwgl. B M
@@ 6dmien (link) Sy@Lo.

® Qupie smded (Metric chain): Gupiié smded ue SIUULL ;
Bemmiseied (55, 1015, 2005, 308 ) snemiLkSEDg. Gungens 305 Hemonar
FRISEISET LILATUGLSSLILGL. 2_FTTammons, S Quhds srided 30 BHmiT Hemd
QenariLsns GsnaiGaumd. 8@ 5 dssmens gatipae S@rsns S5, Her
QoL Oaelselicd QUTGSSILLLGHSD. B gate 200 HLS. Hanongd.
aanBa @ BHoT BearsHe 5 geripsd sramiued. Bg s@sas (foldable)
FalqWHNE BHSSDG!.

el




F3]

Tr@wrs fgheprans &1, &

srmdlediar femd = 3015,
=200 6. x 25 gladihae X 6 RanLolee
=200x25x66lf.
=30,000 H6.

awar prLr (Tape):

OWa BrLn&seT Briggiad Gim (linen tapes), savianig Senip HALA
(glass-fiber tapes), 2 @eome BrLm (metallic tapes), 2 @& BrLm (steel tapes),
@avppLn (invar tapes) eran LbE&Te uarsUiLbSSUILLbeTeTg. Briggienn Hrm
5031, 1003 [Femd) QsraiLgnsad, 2 B&G BILT 100G [Hemd
OsnediLsTaa 2 6Tengl. GOIEW CTHyenlLsaamen JewiUgLar Gl
FUHOY HOREEE BILTssamen 2 LGWIHGS Her Jenane GauIHe LMD
QUNBHSSONANGTE SEDTLILICHLD.

umirancud @M (Optical square):

unieaseHi @6 SHw 2 usjed. ubEsTand Foar CGNGETEL)
aan g555ENE oo BUEGHEDS. 2 @aenutar Ussmer 6lULl
Guey Sianiopg 60 LS. 6L 125 LS. 2 Wi CEnetiLgl. JSFILar dpaig)
UGBS 15 WS el Setanar geneTsamens osraiLg. — @pavit
SOTAMGBEHD  BHOEESEMEN QUIGSSILLbeTETg. DD GHSSETEIT
(index glass) wpmg Harggenraumy (horizon glass) Sygw. Bpadio
seTaMg&and 45 GETasHoma A&ESsmWST OUIGSSILL (BETETE).
GhsgeTamgnaTg JMEWS Salgsne iawbg eaHyaolysse (offset)
SHS0Ns eI QIIEIGEGLD.

oifws@nn (Prism square):

@g unenaus GO (Optical square) Guraipg). By 2 eeTEIESEUTG
SLEGW B Slw 2 usamd. Bel 2 usFaod srHMINGHS CEEIGSSIGSE
Sianésl) LWaTUp. SisTag edyablyssaet sauihosreren 2 Sajb. Bg
asdunargis Bsew SossoTagiona SeTeaibeamen GUD 2 gajd. Bsye
ap SMwrseT Jenssiulh aeg uss BLg uss Gur@LaeT GhiT G&TL(h
ounparLal SsHasaas (coincide) augnafsswww. Bmig GBS
unireneuse’ GuhelsnaierULthagILar areials SWREIGLGSSNID CHEalILLg.

e 1y



' Op8wns Sigheprers af, &Lf 7, 501
alFadmbud (Ranging pole):

» Leefisareniih. GHIBaMbGMEUD 2 QIFIEEIL LWaTb Hemonar
2 uasgaod. gl 2 BHot Hemd 25 0.5 &L, B GaigulL Hinw Camaict
Sigaug) Claielenar Sl auifanid SLLUILLL 2 Genens SamiLn@Lo.

Upanar (Pegs):

OlF6laus GulgeUTaT  (DFSSTEOTET (Paense 150 Bl fenonaw R
Poan GajTaslUlLTsa) M@DbFeieTg. OD WaaNag sgieigeud
OErariLgnaad 25 x 25 L5 AsaL BepSELD. B Goh Ltided Hemonar
el sadoad CeQes sfutar yetel GLOUILGY. Hesses waverse
CEQIBHILICHL QLTI ESDL I (mallet) 2 LGWNSGSILbL.

Sanwsmiy (Compass):

U a@sUUlL  aigeRGamens OsmediL Hassnlgse 2 @i,
Boaise Meadgid Has (direction), Hae@anat (bearings), HanLggemd
(horizontal level) $dwauhenn) GLm LWETLGLD.

2iiby (Arrow):

- @ 400 08, Fenw 5 1BLI5. el CENarih Bk LSS FarTEad
IDQ) UEELD SETTBLITELEILD @b 2 BeNss SAILNEW. S0 50 1.1, 6l L
WielLmseflled GOHOULGL Seritaig Baewner Lerelsamen i@ wrer
ULGbSSaID 2-SayLD.

QLT HITL T UTeilSg) AFHIG 53 SINIDSH6D
Qdled Rparip uMmss6ET 2 _anith. RFOFLImS Gl JaEnnaasL
UWIGTLICHLD. -
> 8@ yerefule) QeriGss Sawssen (to erecta perpendicular ata
point)- dpaiQ) pEnpEer 2_asich.
> B0 yeTeNuledmhg Cemiess) Sianwgged (perpendicular from a
point) - &b Wpanpee 2_avich.

B YaTefiled AFriIGHeI SlanibdBes:

Qne wan vopwuns 8¢ Udelelphg SieTanauG@EL o)
OGS DENDSSILICHLD.
W 1: ClFERIGETED (pEGaETen Wwanp (3-4-5 method)

8 yerel (P) Welppg Cemiess aampuiued OuNWg s
ABRed GemBsnamd Sanoud. @LBsTend Gaprssaill 3-4-5 e
2_UBWESsLILICHLD.

g o



Tr@wrs Sghepraré s, af 7, Sl 1
CP* = €D’ + DP’

| I senenausCar® AB @ev C eeim

| yeielll - ai@SsUULB 12 BHmiT Bemorer
QuosipTLreyLsl 3-4-5 Ben(ipeitsm
| 4m unshisente flsslulf Qsmiwng
] Ugtugenmey PD el ysitefaeit
OuppuD. Beamsd Usien PReimha!
— 3m ysiiefl D @ed Qemigsg Simwh
HieNgl.
3-4-5 yap (6-8-10 Yaw)

wany 2:: A FoUEs WeGsnan e (Isosceles triangle method)

SenenaseaETd  AB - @0 yeitefl P
@dmha CAne asyuiuen PC
CamLmeang C @60 . QFmigHa

5m 5 SMEGD. BSHE 16 8. Benqpsien
Guedr BTLT Gupiul@ XY ysitellsseit
sreuul ® PX=PY=5m gaemp XY
6m EaD BH FLUsS (PECHTERID
A = 3n e 3, —l 8 swassiul.@ XY @ moLysie
X m c Y. STewrILBLD.

&® FIOUSS WPEBHTET WP

wap 3: SagalL wa (half circle method)

Qs wepuied 10 m perweier GL& BILT Badal 2 sefluLar
CesmEss JdLss PR, Sermaststh AB @ D cdp 06 Lairef
QuEUUL G 5m GeuelGw Gautpn Uetel O OFMWLLLG Seoud OD a@ip
gnyges Qpagwrsl ureligg S@fal Ll GUOUUGBL. ULl
wawlLGssIU ey POD aap 6lLw Quplusd. AB &g PC Saig C

YeTeMuiled 05mI§Sg SeD&ESL
P

Siagall L paD

i



Trewns Seheprars s i, aLi 7, @)@ 1
G uatafuied sha 0FriG S5 SianindHeo:
BEG 2Hg WYWapwns GleefliyeTemuled Emhg SenaausGSTL (he&
FBIGSS CuUaWLILCHLD.

wany 1: 2nFENLL(panm (swinging method)
Oaefuyeie P @elmhg Sieranaus@aL (@ OLEBILT LigS&iUL (h
2eMFENLLLD OFLIGISETTE) LEE GUIEIL FIMTSESES SATT(HO\GTETETEMLD.

>
DNFEUTLL_IPED®
wann 2: 2L L. Gl L6d (panm (swinging and cutting method)
gEidlell AB @ed @@ yetell X GsMWOULD, P & eowwrsen PX
SMgams Seunsad Csrani(h angem Llubeagere LeTef Y sraoriulch
@féalucpd. X, Y @6 HULssem BOissUUL (b SIML Serssiiul.c Gar XY &
FamnesUULG UeTel C GuplubL.

X \ 8

SaFemlL Qall L6 Wpam

wann 3: Sejeu L e (halfcircle method)

gmiglell AB B6d @@ Usiell X QsMuiUL®, Gewellieiel P Redimhg
PX g Gupuule Oar enwwlleiel smamiupd. @wown O ¢as
eamaienuulp OX2 Sajumal utddg S@geal Ll awsg ueren Y
SMauiuchLD. P

SinFail L panm




Gr@wrs Sigheprers ey &L 7, &1

wap 4: clledSiantoey (pany (arc method) :

srgiell AB Reb B0 yetel X GgMuiue gnmw PX Senéstib.
ueirefl X2 anwowonsew XPe Qepunserd Genadics eed GBI (H
srIdlsCann ABRe) Y Sanoésiiuep. siai@a PX = PY Suslo. PY aaiug
setisaLILL Bauanichid. Siabeng! §ioLGS (PEGsTar) annssand. el L
e suss wadaTad SaioliLg fobsg. D aaiug PY Q6 2_sfer Lefe.

Gsmaud PXY = @snamd PY X = Gsnammd YPX = 60°
Bananry CPX = Gsaamd CPY =30°
CY =XY/2

aflsbSanivay wam

wamp 5: Gamendiaoe) wan (angular method)

smglell AB @& X,Y ear @pavip yeteflser QuOUUL
agiiunigeliuod yetel C u Gemesg PC 2.6 0sfle Gawwiiuoy. XPYP
BratienL i Uigd cswayd. Gemiesg EY Sang PX Bqu, Osmigss DX
Sag PY @gud Sanwssiupd. DX 2.6 EY 2,10 Qe ¢ yslel Z arareonts.
friouiLGant PZSars  AB@ed uetell C2 Qe uh. ediumiasiusd
eemess PC Syarg C R sang) 0sEGsTansams JannéELd.

P

R

CarenrSamia) apani
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Gréwrs Seheprerd &Lf, &L 7, @}_@ 1
FHEISOGITMal AFWDIPMD

Qupanta wsHw Gpreésmsems Q@Uude «¢ SLghHar
Sianoaaud (location), Senavaud (survey) ULSHevanud (map) &ewic
OEmaTeTen@Ld. Bmig GMHOIGMETETLILICH) (PSEIL Lilg (PaEmE6TTeIaT:

W Sy Hwans SenellbeELUGSSILGY RLsHaar GBI ¢k
(reconnaissance) GUISIL BT SFeISEETL GILIHDIS CHTETENEEIETT(HL.

® SensaluL Caanigw DL Iugly, 5ar58sTHmw, B alensseiiien,
1exXT GETenlo, i Geneienenay, Bt ghg Sarano, B alggaianto, LTS Heoor
Sieveogl sfle Hleoon e@iqd, srapmseia Gsdley, srapmsefa aams,
sragrseial 2 wiw, oup wbrEsdla osfe, udseiar GsMa,
Swpsneieciar saraw, Japiia eedameser, STaULGL IbHSEISEHD
Siaudilar wedd LN BHlaneoriumc.

® &hH5He0 OsaeTeniLLGaiadiigil 2 LGjenmIs6iar GHanal.

® 5eold, BHLD, LhHAUSTeoLs.

® JiANGHFHE0 (PEDEEG CHENGULITET SpETax.

® Graalnar Sie)eug) 01Fee] CFWIWLILIGL LD Sienay.

® wEM afaugagans (rough sketch) Gumhosneremed.

® 3 5MacaTh M@ BLgdaear Rand &auih CsTeiened.

W elisas swub Geneah CHTGsMH GLMed. BFAFWHUM Iged ChiT GaM iganar
2 nFoswaugad ghLm senLse (obstacle in ranging not chaining) gefiitésLs
UL Gauadihld. HanLeemaiar 2 Wi Guopser, HO GEQS6, UsTenESar,
BMELNAT &HS@IEE!, QLD 0L SIS TaLaemELD.

W srdlaw GrT CaMllyed QUNGSSeD. smdel Jybulitereulsd Rwmba
AWsgs olEeeUULCaanipw. BEOFWOHUT Ied GFf Comlyaer  2.qg
Osuwiagled gousd saLser (obstacle in chaining not ranging) geflitésliL
Bauanihd. enLGenmaar: Aq, GeTw, GLeL, £<Bunam_, QUG QuMISSTED,
&Ll L_RBIS6T GTETLIETEUTELD.

W elisas sbub sEEN QreiaLu SOREMDSTE. BECFWOHUT 1ned G
Gamlear 2 nFesuwiaugled aghunb senLset (obstacle in both ranging and
chaining) gelitésULL Gauani(hld. HELSETTEIET: DL STHSET, JILITLIE) LOED&ET,
LITGISMLIL GUENEIEIHET, QIET GleRIGSET CTaTUTaUMELD.
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Tr8wrs Seepreté aLf, L 7, So01

W GuBe GO L efgs swubd GurggaL&el, smdel GUNGSEL A,
RrevigHiE e HEL &6 PHDNe MSHOULL Bauanichid.

W SeTanes@anth, Ugia Senaa Haow, 2U SeTael  [Haeowd
aaiuapan ogMbg ceneier WaenseT BHLULLGQEH(bY. WEETEeT [Bhld
euTWg wrFsLWLL (mallet) WLEGW LLETUGSSAD. PaETEET CFRGSETE
SiEanaiBgNk Sigar 50% Har LGE Goed OgMag) elpLSSSSS.

uginy ABCD
4 RS e # 5 AB - survey line

AC - base line
BD - check line

T L L B

Olenenaus CsTH

W Ceaeléseny uUssssded LIHN afageald S@LSSIUGY CUTWE
&GS D, eTmasGsh, AGMECETD, Hifemus Gsnh ararLaIhHeEnm

&NBg16 Osneien Gauanichid. ABCD -area
D c AC - base line
G DE & FG—check line
F ACD & ABC- main

triangles

B

&L B Siemanauselr

M GIHBSUULL. [HaneURISER&&ETa &L JeTaNaIHET (tie measurements)
GreveuaUHEMLLD ClereMNa&E6T LSSSHSH6) GNSEIS0IENaTeT Gauasichld.

A p

&LO St UBET
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Srwns Seheprand aLi, auf 7, Boo1

W EISIL GUTGANETS ABTTE CHTL (b CHTLES D{DGDQM Bsnosand
ReECQTATDNES EUENFWLILLD (PlgEuEdL L.

W SeraasGsntaeiar Gurég (running of survey lines). Sienancuss G igdl
Gunagsneng UIpgnar  SeTenal Haoeounsmsg SoLuiena  GyEeamen
QUL G DHEDL LnsEisefar Siwaaid GaeliLbESSsig cuaauled
QUL ETHFEIDULESEETLID o chenL&@W. sEde) Senaauia CEwOHUTiged
Q58 GONHEES AT Senar] SeEILD.

® Satavanwnent (Surveyor) — Gadas@el FOEGUGSEQID

Senefpsamen USe QsWsQL Sagl sLabwigw. Raii OCaeaser
UEBabEET HaUEmTILGSSILAI.

o wai Gseua (Leader) — eigasabud BHOASHED HISeial (e
Oanadihy GEAEHEGY OUIMILILITEG &L Ufuat. et Seraeuumeniar
@BiqWneT Lafili@isaeT goo! SOIGQLILTES SWEIGEUTT.

e Uar Gseuair (Follower) - &l Oecualfal GgameasEaaen
HapGanh Sengsed GUIEE ellajeus BFELOUD SETEQUTETHEGD e
QEOUAGEED Qauar Qg LaiULaTaaaT Blarmey QEwiaui.

B0 SEMe BEHND UNICISHETS sananpiLl L effas swuBsEar
2086 shde) GUTHABDHSNS Wal bgeoUei srded @Uuens Uil GgauauT
oag@ELILNT. HTIS GaMb BHLLOUG U sHHeG ganymset GUILLIULG
@pél Ueefleiay 6l56de Gaeriptd. (pHeeigl sESeWLET GFeeunar
TSIDUILIGSD QUEOULICHLD.

Seneyme QUOULL(h Qeuehéaen USBasEer LB LESEBIE SPGHS)
Guweons (bottom to top) SFeyEeT LHWOLIGLD. agiyaioliee srideds GHT(bU
QupILTETSHHE ediyne BIatit usEWD LHWLILKLD. sRAdIaT g USSLD
QupULLL BreyseT @5 &rided Seravall QUWHUTE aEgLES ETEliMNed
efluglLal, @Lg ussd GuOUULL &) wset OGg smde) emavai
Gugdia @LiLss adifier @Pliug Bb QUPEELNET BEUENEITEGLD.

R s S s 3 7 -



L 7 a0 1

QUDET [BITL T urellB sl FONHHIS oGl SHen DG H

srRElECsTn GHIne OFedauled HanLse SMETULGBIOLEG SBHEG
SMHSIGBENH HETI(hOSTeTETaD Sieflwionglo. sonmers G SioULSDE
CUINgIaUTES dpEiQ) (PEDE6T UNelssLLchLD.

W 1: QEEIGSE SEDGE0 -

srdlelsGsh AB @6 QaieNGwieher yetrefl C Redipbgi CX araim
OFEIGSS QUEFWLILICHLD. FEIEISBEM 1960 Y eI Lee er(h&asLILIL b Sigled
Oeriesg aannbg CX =YD aar Sembg ysrell D anaoriiLow. Yary CD
EBMbEsEILGbaGTE, Gt CD a1z AB &0 swnmbgions Sanwouwd.

C

D

X Y
AFBIGHB] AN He0

W 2.: FD6EIL(H JEDGSHED

srislediaCanh AB @ed 2_efter Uaieh Y 20 ceeNBwwefrer yeref C
Bedlpigl CY eraip Gang a@ywiub. Gsrm CY @ FaOTesSUUL D Letef O
eupuuey. CO = OY Sugw. AB @6 elbsonar yeiel X eipaésiiulc XO
erai @aneh BLL L. @g) D ey yeieflanw XO = 0D BN SIS GlaUL(hLD.
@smp CD a1z AB @0)g swonpsgons Sianiowo.

X 3 - Y
FLDGQIL B SHeDIDSHBH6

W 3: clledGlalL ch SENDEH60

gmifledls Gamey AB erang Oananih eueliiyeie O GIChESUILILD. Bamch
OC SQyang Ui e smdeuied o eier yeiefl X @ SieLuwp. Gsngp OX
Jagwnseyd, O envwionsead Genagin XY eraiy efled Qe L LiLihid. Gsmey OY
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Sp8wrs Sehepraté aLf, i 7, Hod 1
@aanésuul.s OC = 0D &8 Ganadit yeie D eumiiupy. tar yeief Cuw D
W Ranamésliupd. @snh CD Syarg AB @@ swnbgons Hanowid.
e}

X 4

aflsvaan’ G HaLDSHH60

Ser@auiue aeQaisd WHEUNESNeTTEes (pioneers)
SNEDILGAISETTE &1 Saalsaen 2m NEg JETEEaEGETbEET JMDESD
@uiumLmar Gsmiee Gopesteaial. Senmauiwela GUISHMmEr S
(obstacles) Q&L SHSTILESET STETLILIHLD. SELEET HENASESLILD dparD)
UNeRlagiel Mg

@ GFIBsNH savhEENaT6Teled HENLGET ~ obstacles inranging

o srEHECsNH A@ULE SanLse — obstacles in chaining

® GBiGan smSISEGHMb @peihld SEnLILEE) HENLHEIT —

obstacles in ranging and chaining

e GHiCsn SauholsEaTEnele) HEnL&al
SILIT BM(HSEIT
2 _WIT LDENGIGEIT
L& (PlgWIT LHEnmEET
Riq GATQISET
g5 MHleomigaeT
W LeTefsenet (end points) LMT&S Digmeno
@ayL UL L UeTeiaer (intermediate points) GgMwnano
QUMW GGMLIT &L gL BIEET

o smEsCENh SEbULEEd HENL &6
S0HO &HSENJSET
QUMW CIBLIT &L gL BISET
SILIT SM(HEGIT
2 _WIT LDENGISGEIT

&gl [Hlemsisel
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® GriBa(, FrEeisGaT(H Rradihh) HMDUILSE SenL el
SILIT ST(HBEMT :
2_WIT LDEDEUSEIT
R GIBNL.T &L L6l

oufw QLT sligLEser GBIGSEND, sHHeNSGCENL Ryamithd
SiawUugied FaLEamer gHLGSSIBT SiBomas saiss enamasssn
aGUUg aaTLgled L wapset 2 atit. Seuhiied GOHLuTE Redity apee
SBL SLILLheTeTar.

W 1: REFET 6Ne0Haed (enD
saoLlar Qp userEiQLd FHIIEEMmeT AEDUILSAE aUWaIDHD
SieTenaisGaT(h cllevged BMHEIETETET (igLs.

wan 2: CIFEIGSS 6lleossd (ParD

B0 LaTeleg 0EmEGSe Jamnsse e GEMLUTL(HEE JaDas:
egfley QeUWOILLL Yopsoerl LTS eTaasCalsh Masaa
Gomol&nearT (PlgLLd.

ResLpagwnarg  Hodenaadunt OSMLILELL aaCMBSEL)
LWETULE Snlggl. Uesmessps elasmu L, ydulwed e, shsdy
sHEOSgED Lrevaisem, COSMAMEIU wramaise, seel CUIGSSITS]
2wigy OgmPedpiu Ufley wremeliset, @&sH@SEFD FOUGSILLL
Sffwirae’ eradGembeEd LWETUGLaBSTh SDHs aUisn  grsad @,
remaiseiia Hpnene Yatstaivapy CrsgLea Saujseng Shaa
auerfiss HrEiden LggaraeT AFsn UleGaatit aaiusnsTs Coenauunar
BLrizeMed SymEidian QlmhaeT SHULL (heTener.

TOTOTV
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Brain Waves and Sanskrit Chanting & Sacred Silence
T. Thivakarasarma (3rd year Spl.), Department of Physics, Faculty of Science,
University of Jaffna

The brain waves

The brain is made of some twenty billion neurons which
produce electrical signals/impulses. When the neurons are working
together (called as synchronicity) in either activating, refraining or
balancing any physical or psychological deed ofa person, avery tiny and
rhythmicelectrical impulse appears within the synapses, those are very
small junctions found in between the neurons chains.

The larger amplitude of the electrical oscillation is resulted
when more neurons are working together in synchronicity and this is
measured in micro volts. On the other hand the faster neurons whichare
working together give higher frequency of electrical oscillation.

Amplitude and frequency are the very basic characteristics to
define the brain waves. Usually very weak signals can be measured by
placing electrodes on someone’s scalp with the help of a conductive
paste. By amplifying the electrical impulses/signals through an
electroencephalography (EEG) amplifier, they are then feed to a
computer where their characteristics will be analyzed based on both
amplitude and frequency, termed as electroencephalography (EEG).

Researchers and scientists are developing the idea not yet
identified that the brain might generate some 10 watts of electrical
power when it is fully functioning. These so called electrical activities
(brain waves) have been measured precisely for several decades and it
is classified into four different categories. Later on, it was discovered
and understood that the different brain waves corresponded to specific
“states of awareness”. It appeared to be common to any person
regardless of his/her gender, culture, beliefs and way of life. They are of
four types which are being summarized in the table below.
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Table: Types of brain waves

Neuro
Brain Wave Frequency Associated Transmitters/
Range (in Hertz) Mental State Hormones
0.5-4.0 Activated during : o
S uman grow
DELTA e the deep sleep hormgorne
and coma
) Gamma-Amino butyric
4.0-8.0 Activated during the acid (GABA), Serotonin,
THETA dream sleep and acetyl chorine, anti-
states of trance. cortical, endorphins,
Human growth hormone
8.0-13.0 Activated during the Serotonin,
ALPHA : waking state when thef  endorphins, GABA
body is very relaxed.
g Activated during the
}”'0 40.0 waking state when Adrenaline, cortical, nor
BETA 2 the thought is epinephrine, dopamine
attentive or
concentrated
40.0-100.0 Activated in
. cases of extreme Serotonin,
GAMMA & focus and states endorphins
of ecstasy.

Bio physiological observations

It is very common to hear nowadays that people say that
everyone only uses about 10 percent of our mental capacities and a big
question arises from very long has been: “Is there any direct connection
between our logical and imaginative activities of non material thought
processes and biological and physiological activities of the material
brain?” In this context, researchers have tried to understand which
areas are effectively being activated in brain when different kinds of
mental activities are going on. These areas are currently in progres and
no final conclusion has been made so far.

Anaverage personin his/her daily life mainly using the parietal
lobes of the brain, which are very active almost permanently during the
waking state when BETA and ALPHA waves are operating. Those lobes
are said to be stimulated by the “reptilian” brain which governs the very
basic instinctive processes of each individual. Also the presence of
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GAMMA waves seems to be working with a stimulation of the frontal
lobes, especially the left pre-frontal lobe. Once again we have to
remember that those observations are still in progress and it would be
very bold to conclude to any final assertion regarding the link between
the material brainand the non-material instinctive processes.

The Effects of Sound and Frequency

The effects of sound are apparent in our everyday life. The
power of sound and music and that the voice changes with emotional
states or illness. Our health or mood can be strongly affected by music,
toning, chanting, and singing. In the growing field of "energy medicine"
it is well known that our universe is created through patterns of
frequency. Everything that exists in the physical, mental, emotional and
spiritual realms does soon a vibratory basis. This is because that the
electrons are always moving and vibrating.

All healing interventions must influence the body by somehow
altering its frequency resonance. Healing has often been affected by
such modalities as sound, light, music therapy and various other energy
medicine techniques that alter the frequency patterns of an individual.
All matter; including herbs, pharmaceuticals, and even food with its
accompanying vitamins, minerals and other nutrients could be
examined from a frequency perspective which may explain their
biological effects.

Vedas & Vedic sound

The Vedas describe the relationships between silence,
vibration, and sequential creation. According to Vedic science the
source of both creational experiences is ‘Samhita’-undifferentiated
absolute silence. Being pure awareness, ‘Samhita’ has the capacity to
become aware of it. Through this process of self-referral it begins to
move within itself, setting up the initial vibrations of the evolving
universe. These initial sounds of creation can be experienced by
listening to Vedic pundits chanting ‘Rik Veda the branch of the Vedas
that corresponds to ‘Sambhita’ These vibrations unfold sequentially
“according to the laws of Nature. When the sequence loses its connection
with ‘Samhita’, then mistakes and disease are the result. Cancer is an
example of cells that have lost their "memory" of the silent source of
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naturallaw and begun to "march to the beat of their own drummer”

In the Vedic creation story, the five subtle senses are created
first and then objective creation manifests as the objects of the senses.
Sound is the first and most subtle sense, making it the most powerful.
Sound's object is ‘akasha’, the most subtle element. Because it is the
most subtle sense, sound is used extensively in the Ayurvedic medicine.

‘Gandharva’ Veda music affects the physiology by bringing
balance to seasonal and daily biological rhythms. Different laws of
nature unfold during different times and these are balanced by specific
musical structures called ragas thatare played at particular times.

It's best to listen to Vedic pundits or ‘Gandharva’ Veda music
lives, butif recordings are used, analog is best. Digital reproductions are
imperceptibly discontinuous at the most subtle levels, which is where
the sound of the Veda derivesits power.

The most powerful Vedic sound techniques have to do with
Vedic meditation. The transcendental meditation (TM) technique
utilizes special sounds (mantras) which, when taught and used
correctly, allow the nervous system to transcend thought and
experience absolute silence. When we repeatedly experience this home
of all the laws of Nature, we act spontaneously more and more in accord
with naturallaw and experience increasing success and bliss.

Mantra and Sanskrit chanting correspond to the operating brain waves

Trying to find correlations between the old traditions and the
modern science, we can interpret the ‘Mandukya’ Upanishad as follow.
The vibrating sound “A” stimulates the faculties of perception and the
mental concentration inside the awakening state where BETA and
ALPHA brain waves are operating. The vibrating sound “0” stimulates
the emotions, strong feelings and dreams inside the subconscious state
where THETA brain waves are operating. The vibrating sound “M”
stimulates the faculties of no objectivity occurring inside the
unconscious state where DELTA brain waves are operating. The
vibrating sound of “OM” stimulates the extreme focus and ecstasy inside
the “fourth state” where GAMMA brain waves are operating. Above all
that or deep within, there is an indescribable state of silence where the
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observer and the observed are one and united.

For example, the vibrating sound “A” is declared to be a sound
that brings about something out of nothingness. Several letters of the
Sanskrit alphabet are said to be contained into the vibration of “A". The
same affirmation is made with the vibrating sound “0” which is said to
sustain any activity as a regular dynamic without changes, and the
vibrating sound "M” to organize any process of deconstruction. At last
the vibrating sound “OM” contains the three activities oflife, apparition,
maintenance and decay. At the very end, silence is declared to be the
very unfathomable basis impossible to grasp or understand onto all
these four activities are operating. Among the 50 letters composing the
Sanskrit alphabet, some of the sounds are building up together the
faculties of creation resumed in the vibrating sound “A”, some others are
building up the faculties of maintenance resumed in the vibrating sound
“0” and some others building up the faculties of decaying in the
vibrating sound “M” It is often considered that the whole alphabet is all
together resumed in the vibrating sound “OM” and that the basis of all
life lies into an unuttered quality of silence that cannot be understood.

Linked to the vibrating sound “A” are six ‘bija mantras’or root-
sounds which are chanted loudly and inwardly so to stimulate the whole
process of expanding the awareness in all and each of its levels. Linked
to the vibrating sound “0” are other mantras chanted to stimulate the
maintenance of this awareness, and linked to the vibrating sound “M” is
again other mantras chanted to stimulate the vanishing of this
awareness. Linked to the vibrating sound “OM” is the total awareness,
and then called “Consciousness” which is a state of wholeness where all
levels are included, and beyond all these levels of material and non
material existence is a perfectand unattainable quality of silence.

OO
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Green tea u@@mg‘;mmeu FHUGLD BAEDIDE6I
& JNGST (41D aIgBLID €muu). eraum&ﬁum FHIOW, aiebesroniLd,
wmb. uDEMEVSHIPED

Green teadyang) Ggulavevs sraufsEedmba) QuUOLUGEETD). Sparmed,
green tea gwmmillaiGUNg GoHESTETETILGLY LSILbSSE) oD genary
teasefial USLILGSSE) Pepaeieddhg CapiLbaang.

&G 4000 Sadipaenna Sanmelled green tea WmSFIOL QUTBETTESL
LWaUGSEULLG apding. Oungans eaeen piosefew black tea
LWETLIGSSILGSEDE. Shanmed Saianiow clehapnar Sieygser, 2 e green
tea vwarupgslLbag Sfefsgetatamwaw &TLGHDg. B U
Cpmuaaiinenar Siauns ellchaprar HIMIEE Wigeysal GG gIemaESainar. REig
Slevauanawnar tea LM umyiiGum.

» White tea
» Oolong tea
» Black tea
» Green tea

White tea

White teadarg Gsulmes srarssa ©onsdelos s
swiisalLbSang. BEHEIL UWT Bga HNSSOGHES 2 banag). QEe,
Coulmws GOssTag &iw Calugdarme 2 @fHFUULD, Uary
UsLLGSSLILGREDg. BFe caffeinear Sieney Gemamseyn, catechinsa
Serey  green tea Gumeveyd ermemULGSmg. white tea, S QmHOT
Gpmisamar Bgw G, BRfley UDDEENL CUIGDADTNG 2 Ebsses
SramiuGS@Dg). G U6, el HBIESlUSmS!) GuamayLd 2 _5aidimg).

Bmig Gpulamns GHIMS 2 WISHUSE GHEED OBTHUESaET
Oewelipdas CELig), BLEACWHNSMS SHULSTEL. BEa dpeud caffeinear Sierey
SDOESUILGEATDG).

Oolong tea
Gsuilaeouiia Qend Baaseies Aphal SLTFGEILGAGDE. B 20—
80% RUABWOHOUILLL G

» 20% BUAGWOHDLILLLE - G@mBEeey caffeinemd QsnanLg.
Green teagg @ULITETE).

P 80% @UEGWHDILLLE -Sfasena; caffeinemé @5{1ng1. Black
teags @UUNATG). .
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@mg catechin@ai Setey Sfswonsew, theaflavin OO
thearubigin @ar Sieney GEDAUTEALD STEOTULICHLD.

Oolong teaujed, GgWiarawiiar Rerlh Baneose LUGSWNAT CIBTHSS0
Qswaiwapsg (partial fermentation) 2 Lupgsiucdaipar. @506
OpmHwumsGer QUIgUUIGD. By afigge Ceuawap dped CBTSIUESET
SufssLLGSaTDar.

Black tea

Black teadyarg woote Opndéss (complete fermentation)
QeWLLL gl Snag PonTs SLAGWHDILLLg. @Fe caffeine, theaflavin
wimb thearubigin e@uaHiial Seme 2 wianseu, catechins@ar Sietey
GEDOAUTSGYLD STEnTLILChLD.

Green tea

@@ swrflfeGung, Gstdbrrelawl LWaLGss CBTSWESE
(enzymes) Gewedpses GauwliLpdanar. Green teadiang, catechins
(texture), caffeine (bitterness), theanine (flavor), efpbaiaer wWOOIO
sallILGa@meT OenearLgns smemiubdng. @ caffeine GeonHeTay
smaoTliucHL.

Tea&a sramiuGLd STFTuaTs Sapiseanar aFuHUTG

Tea Wed sNEDUILGL LB BrsTuens sapiseiar CFwhunbhaeT

ubhe) @&l umjeeseonLd.

b Catechin

-HIPENEVSET 2 (HAUTHENES HhSSH60
-2 Wi GBS SPSEEDS GEDHHE0
-@®duded cholesterol@ar Senava HLGULGESE
-&0HI GarsCaTedia SeTane &L (hUILIGESHE)
-Ggnediar WeTsaranoenl) GuemTed
~wWiTgglanens GpmuiseliiE aellamweiu aIPEIGSed
-pledianmid ey Gswhune (anti microbial activity)
QM gITBrHosesL GUNSEGS60.

Green teaed snawiucw catechin, EGCG (Epigallocatechin-3-gallate)
@I MADPEELILIHEDTDS.
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» Caffeine
-2 _(HENaESans QYRGS
~BINEB5DS GODSHE
-8B s ggenes ginatibped

» Theanine (SuoGarm Sideotd)
-gpanenuliar QgmAduT L. (paETGarhIged
-2_WiT GBS SWPEEHENS H(HhSHSHE0
~-Promotion of physical sensation of relaxation

b Aminobutyricacid
-2 Wi GOHS SWPEESES BhSSH60

» Flavonoids
—au GIMBIHNSEns BLTEGSED
~GHH GYNUSENHE aIeya L (hgeD

b Vitamin E
- 2 L seomseiar @ULEACWHNSMmS Shese0
- seomseiar HEmsHusams CUaniHed

» Zn
- piliLang CEnEHae 2-sayged
- Influenzamg erglgne QewdLbSEDd
- UniTaney, LoawTLd, &anel GrarUiauiean GUER)IHed

» Saponins
- UBIS&E GHIITs 0lFWhHLIhSED
- 2 L HLHLDEET GEDSSH60
- Antiallergenic activity

Green tea ullar wm Sz nudiset

b Cardiovascular diseases

Qewd LHPY GOHSGWYTlsET FOUBSUIULL CrriseT Reieng)
Siampsaliup. brpaLly, unfls engw, Coronary artery disease eraLiar
QanmeT Sevango. Atherosclerosis, womd 2 WIGHE SWss ea@uar
Ranpésner GuIgana smerEsd el GOrHsEPNiseNd ifsene)
eemwly (Cholesterol, Triglyceride, etc.) ugeasaM@NEW RbHane
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LKA wafls 2 Ledled snamiud @retic aaswnar lipoproteins et
@5F@eW OBMQULIL USTTSFHIGEET GHhSiled sneydaimar.

e HDL (high density lipoprotein) - epgegnisaiar seujsafied
uighgelTer Qanliau SEHnSng!.

e LDL (low density lipoprotein) - @gé@wniaaficd Qi
Ligeuans e fedmg!.

Green teagd smeoliuod EGCG  SgeLeded Qsmply 2 febsliLipeans
BHEADE. S wpeld BFW GHTLISET UITDED UNGISTSEDE!-

> uDHDICHTS

Green teasd smamiiugd catechin, UOQIGBEMUISS @&yne GOGMHD
updang. @8 UODGHMIsS semselied STaniLoD DNAgZ dlemsdnG
2 LUpsE Sfedng. EgsLWD, [Hede Haeuied 2 e HEEIGHEET
uMgliLienL Wé GlieuBledanev.

wriusd uppesmy: Green tea, ATUSH UOQIEHIWISE SMremLonar HEVRIHEST
SuféAng. LMUsH LODGEIUIEE Ujbu@), 2@, LOGLD LI
QU@L Eaer Metredis LTESTSHE Lkl unelégweung 2 @panew dioxin
@UNEIM SMJAUEIGETE) GHUGSEDG. 50 CUUFIEGLULL GuerTseled green tea
GlaLIUBanTed LomTusLs UdIGHIL ehLbL) GiBL) GenpeuenLhgieTeng). LhmiGHIU
@hulL Jaiy green tea GlgULS@Med aigiels LD SBa0ae.

@ovsl uppenmi: Green teauled emewliLpd catechin &evsl UHOIGHML
semEmen HPSHDG!.

sorli uppepmi: 8 GOHUUEG OuaiseNGaw GnUGSDE! Gy &L
LpGag BSHEG VG SMEmd s SapUUGSDg. green teaed 2 it
polyphenols, semiLHDIGHTLIE SomEE6MNE aueniFHanl GhSSDE!.

poogfyess  udpepml: @5 RNA  dpedsafied gouopd clengsglarmeyd,
LEnsS&56aTTQLd, &), WHEib feo Agsmuar ugMssEisefiameid gouGEDG.
Green tea 2 L Generaigaie, ifigeien polyphenols ydQIGHMLES seoraefiar
QUETIESMWS SHSERTTDE).

- apned uppenmd: Green teasd 2. efien EGCGullal Gewpune (anti inflammatory
activity) Ggmpsmuis, Gsned LHpIeHL, Ggredied ghunld sipavey raTLiaudEnD
Boe&Sng. Gme UHQIGHTW, 2mET GLES sHiselal  srEsHHEID
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FOUGEDG. BE@ETS HhéEs green tea extract 8BiTeied LU el Dg)

> Bifida

Insulin @apur’ined gpuemw Type-1 Diabetesz green tea
BYEGUGBSSISDG.

> oG 2@mmsed i ;

G&0F 2.apadanen God eauprse) sLULGHDDG. BSGHE
- mpgae green teaed 2e6fem EGCG  soédmg. Signaugl cholesterol
2 BaneLeLNg, P GohHssemnasar G 608 2 @nged BHawdng.
Cholesterol ueyseer BU&GWIHH Ssppesar weow EGCG  god
2. D@ HhEHNg. g Omega-6-fattyacid@anmed gOuUGEDg. Qe
CsmAnLT e upd Bg) SHEHTTDE.

> FIed Bhmuisat

GubUTeTar Behesnned Cewnuns FreiBaGw Bl oluQIRarmg,.
SABworafiun, SpeesTed BUIATD HeEILSTTESEST Fede Be®OBUTG FFyed
seomEel UTdluaLdainar. @bs0 utdlau, EGCG Shadaingl. GG,
hepatitis Gpranwg sosead 2 seidang.

> Bleom Spiiy

Green tea Hang AigGsus Gewpunpeaer Msfsss CFagar
Yow Csrylou eafsdaing. Ssamed pleny iy ghubdng.
Q& hlaeuiied, B GigLiL| GausLd SiflaMe g6 sraiuchLd.

> Apivis Gumul

Snifrs GswelpLy goUGLEUTE BMd Spibre wWIHy Sdéamsaw
GupelanaidaiGm. RsaeuNg prudLagans Goniughe S DGHGIS6T
ureflésiLbEng!. Bsamed ghubd ungllenu green tea GaDSSDG. GoQID
2L uwipd Oy Somed, Game GFWWLD SO0 EATUGIHED
Sglsfediaing. Green teasd amemlumd catechins OamUuBles SleT
SQYCsUBS FreIQuId Havss semsaiigd SiglsMuugame @gi HsYeng.

> sTliFFaibe aBInar aFudHUTG

Green teaed snewiiucy EGCG, influenza aarfiar Ogminun e
soading. SBTag aagfane GuposteaieTiumy RNA 0BMGUau
LIHDIAUFET dpeol) @aFfar Gloaigaiae LIOEEDG. QFamed aapdar
Qsmidune oIt GuTSaing. ;

Badarn &L, sagwl UHOCHTL, Bapliaul UOQIGHMU, WHOILD
@gmadled gL UEies: GHMisaemuL) BLOULGSZIED.
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wiurafed GuhosmereniulL Sylcanaida weod, 80% Hanaet
* yans Vg lILGITEETS SManUuGbaEn GUTHaID, SeuHarsE e i FoHUGL
dsw Gope da Qsfluabgeieng. goaafio, Lossseiane 2 L60NHe
polyphenols daLédng. @g 2L6he [Faiaw uwsHpg. Serma,
QBMLIFANET Lassged wIagamsg Hedeg pegulyed UHoIGHTew
ghuesgid. Green teaulled 2 eier EGCG  Syang, GUWTSET dPeISS SESHHE
FRULGL saTg Gewpum’ el Guoesnaiang!. game green tea 2 L60HE
2fsene) BA@LEMETE OFUIEDg. GaGa, AFOA UGED UPSSSDS
aUeTiSgIS ClsmeTGauLD.
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b Y ® 'Y E) a L3 L) o
IO Ul SOURIGEIT: IFeOND, SUSHID, IDIFNSHGID
HmId efeany,des DrssmH
S.unegesEat (41D aGLD FDIY), SIEmnuaTTuDGIaD, aiehesTaniLD,
wnb. U SMOESDEID

waflgar sarg Uflanmo aeTfEFALGEUTE UG auENSWTaT
BUNTEGEUTSFIFTEDTEIGENETE ENGLITETI(h ubSTar. Beuniied, S4OUSTERIS6Me)
clomgseT uUwaTLGSsUULL@. Uaran uemGag aswiar elemgse
UweTUGSSUULLET. 176910 Syatiteeied Bmel QubEy GO L) amseasIseT
vwaiupsguULLar. aaigi, 8g doasina Gopans sraiulLgl.
Uatary UlaGunliLnjsermed SuwaéslulL GourlLr) eNsars &6t
LWaETUGSSUULL Gl arafigib, SeaTesse Lons 0sMie I USH igseney
Vaisd glaw GsUld&ss sl WalseE ser sramluULTaDwne,
UGG LI ansamsela UTaamar Gapeans sTemiulL gl. Rsomans
- QBLBE, 1800&6Med dssssa RUBEISams CEnani. GLILLMT ensaEIEeT
2 parnssuulLa. @aa elomrans aerjFSiuaL b, SOCLTMSW STesH60
umellssiuey  Qu@bumerar  GoriLny ansamaseine 25 sHSWNsS
QBMPDUBHEDS!.

Szsgaar BWHETD aarlubag), afiSien (combustion chamber)
Raiie erflounganemd eeflawww (O,) Gsimg efiliugame 2 eiLmgw
amny doaaeaseia dflanéssdamne 6amsow Vpulss SuEIEGW
QuingrmsaT Syt

SuusTeg gle, Asssea Qubgrriseied amwyssder
aflelun@ens LWETUGLSSUULLET. 2 SNjemons Lgysar, coal gas earuar
afounpens LwarubssUULLar. Uararn, sOHeumg umaaaruied 2. erer
CuHBored BWHSTWD, FHELSFH 56 QWBHIWWY 2 GaUTSSIULLE.
Sspgaa Buhdmse, Jeandied urelésius afOUTGESE FHuGD
Saundiar FMPHUT D e LSosWd sGSSDH Oanadth Breatis IfsaILchD.
QuHGMNEe afounmennsl uneiiliuae aubGmned SGuidrbd TaTad) FEne)
afleuneenms Unelluamea e @ubsmp aarad AaPasiLb. Jeaubdiar
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QBMiduT ® Wonse gpu Bregiy Bwpdmnd (Four-stroke engine),
@uar iy Bwidyw (Two-stroke engine) elaiaud UfGsUILGL. Bl
aomswiar Swidimseigid GuHeHUiLL B¢ amewnar afcLMbeTsab)
uneflés Lk, aaiiad Seubdiar gmAnum sk P DEened GaupUNy 26Tt

Breog Uy ubdnn eamed, 2 bg dasamw Bpuiiughans Hraid
Sigliuset GupcaneraTiupy. @g BG QLL CEWEIPEDWTS ST L.
wsnag Sgliadung, piston Harg SYEHTSS He®L. BsaiGung) intake
valve (@founpet amussaaEaaw 2 6Tolenheasy uwaiud  valve)
SSHULGLD.

1- eusil-eiMQum st
a6uEnEY

2 MQAen(B&3s0
Intake valve

- Spark plug

- Exhaust valve
Bore

Piston

Exhaust gas

DGR ST

QeueMGILImed
STAOKE 1 STROKE 2 STROKE 3 STAOKE 4
INTAKE COMPRESSION POWER EXHAUST =

Intake valvé@num, waagneEte sessiULL aefll- afclunde
s@eeea bore/combustion chambergyeir 2 efQanph&aiLGY. @ intake :
stroke er@niiL. Waien] intake valve dpLiupd. @ganar 6gTLibg piston
@iy Guoed Gpiad peoL. @saeung, intake, exhaust valves
ApL UL (hETETEnLOWINED, 2 GieenpasiulL ael - aiQUT@eT Soane Atag
2psHLLGL (compression). &g compression stroke er@MILGLD.

@sa daerans aefl - afldunge’ scaeuiar PSSP
Calupomauy Sdefssh. Uaa) SBdeawssiullL e TROUTmET
sEve@alUnarg SUounhE Qs@saulanme (spark plug) 2 @anssILIGY
guoumilamed efésliubL. BFETUNE, EHEUTGETTS STaTUiUGL
2s8asTUa  aeluled eafésuucy. BgHaenar §FoluogsuuLL
BIEMUETEFETLNG LIeTaUmbNDI:

CH, + x+(y/4) O—>x CO, + y12H,0
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Tr@wrs Seheprans s f, af 7, Bso 1

Brg 2pane studoprsams., wog Brrela snSuner
dlifieflamed piston Hhang) &1 BEMEE HereniLp). Bgamed RUIBHISms 2_HEILd
cllave UipUlidaULhLD. Bg power stroke era@miLpw. B8H&GbEE! piston Harg)
Guei@prad geemuucd. Bga@ung exhaust valve Hpsew. ReQLns
bore@ed 2 cfan, aibgHTed 2 Gandu anusseene GeuefGUOHDUILIHL. B
exhaust stroke er@riiucLd.

RraviLigly BwiHdisded, aasns 2 eTeanhssiulL el -
afeuNGeT &evae aiflaugned piston SPEETHE HEBL. RESTEUNGE OeuaiGau)
Grrriseiied, wem@w exhaust valve, intake valve eraiuar Hossliubeisned
afihy anud somoomeauia ceaefBwOHmW, el - afUTGeT Seae
2 aMolenheHed MW GwdHUNGEeT BanLoup. Piston GwedGHIEE HE®mLD.
Intake, exhaust valves dpLULL(h, 2 6TOENhS&LILL L auel — erfeUMGaT Seoaney
SiWPSSLILGLD.

OuMCoed Bwhgrmaeied emounme, euef craiuer WaTarsradey
sE0SEUULG aiSmpuilger 2 eten sésuupw. Uaa @g suaurds
Oemadularmme (spark plug) efiéslund. Reermed, Raneu spark-ignited
engines el@luUpw. kF BuBdmEseied CHedled a6l LKW
2_GolenhéaUIULD 2 Wi JWESSHNEG 2L LbSsILIGY. Rear Gungl, euefular
Oauublaeownarg 2 wiaaLww. Qeewi SiWss GCeliuflaewen il
aefllgel wsemarg Fuel injectoramed effpuupw. Rgamed Qave
compression-ignited engines er@UupW. GupHBmrenary  2,2.4-
Trimethylpentane (Iso Octane)@aar Uygnar sapns GanasiLgl. g euefuied
WHons erfiw@ung aTau®md STseLD HanLGILGILD.

C,H,, + 25/2 0,~ 8CO,+ 9H,0

@gaiulg, B8O dped Octane aflagne 12.5¢pe0 O, Gg@auiLild.
aueiden 20% (sarevenayliLiy) O, eamayd, 80% (Earaetaiulg) N, eaeyb
Giheg OsmaniLmed, @@ dpe Octane (114.2g) efaghe 180lg aef
GoanauliLihlD. BbHDELEE Baulerar aldsw 15.8 : 1 SuEw. aailagid
ufGsnsemar ffHlwne giafiwoulL Bep edsw 14.7 @ 1 & sramiupld.
RelelEgsHle0iphg) aeflar Sete SFsMseomuiar, Sig lean mixture araraj,
afoun@mae’ Sietey Sifsfs@wmiar rich mixture eraral) HEESSLILICHLD.
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Or8wrrs Seheprard s, aLf 7, g;@ 1
Blap geasdar GunBs CO, H,O eaiuar wlod daearasems
claelBuEId. eaflgud Bwsisdauer UGG BHlapssand LSS
POLOUQID 6ar aFfunisspuwng. BEE BOLOUDLY GODssasHar
dlaveraurs CO, efiwng BEBITEIUET eaiuar GeuelGugd. G, e
Siepuilgye’ sIETUUGLD 2 Wi Sipss teuliupeneulamsd N, Sargl O,ear
gresbaLbg, apgieal smsloset (NO,), eafdurpeled SHsew
seoiuGLIIG e FeaaLWeUTs &Hss anusaser (SO,) aauar
2_pain@L. Beianysaer Jamarsgid SHEGs exhaust gases eraliLithd. Baney
HPRIES ClaueleliUiLily BuIg UMBAID &lPed WIFLEH LIgisaarsEaen
2_(Han&GHamg).

e1fwg egepranuaser, NO aauer asfuled O,e) 6 srésamLbg)
@Csnar amyaal (O,) 2 Gpansew. Raiauy SaMEss ILbLTIET, Sigar 2wt
BLEGWHD Sppedamed sanslau Qaseaeisamer GesLLbSgw. NO,, SO,
GraiLar Sibley WENPEE UPUGEGLD. sed RuIbEImseNa, exhaust gasesed
snamiup perigiseiaet (particulate matter) UdQ GETEW FHUBSEID.
Exhaust gaseseb Uygnan sapnar CO, uéens 6l (b auil SysLo.

aflanaruyds LonFsDIiser

GuHGHUILL aunseel Siflaarelied & pane CFaEimenL aug) BheaLIUL
Caerigw SAOTGW. BHHES BHraT APefssw saGosT@sLaTLD,
QUBHogGEEeNa aeTTéSllamgLd GLILLMT ansamEsela UTaaer
Sglefgg Oeadng. Rsa daetans 2 GamEw B@SUIUGSSIULL
CuDENEs anusse &GP CsaipaLA®S SGHES BE SHE
Csaaupslng. RCg@mamw uiss QsuagysTsGe allanary, &
wnespiser (catalytic converters) LWATUGSSILGEDS).

Monolith

aflmar updbs WIFSH

aevany && wnesni erariLicheaug), GLMLLIT ansansigeiied 2 GHeumgL
$rie dmendsasiiyy QaelCunimamer Sapid G@pbsae SHE
Uwessanigll QaueNBhpris6Ts MHneushans UWaTLbSSULGbL 2 UsHamd
8. Bg) gz "anons Rp euEnsULIbLY. SEDAULTEIET:
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Gr@wrs Seherard st a7, BoG 1
» Qo eufl cllanarny,&s wneshd (2-Way Catalytic Converter—2WCC)
P apaim auf) clenariy ge wnamil (3-Way Catalytic Converter -3WCC)

2WCCwed CO, eifwng ssGmésmua  eaauar  CO,u6
BUAGWHDILGY. 3WCCuled 2WCCular tewdunpsaner i NO, Syarg N,
6 SMPSBULGLY. dimanygs wbreehduie Gsagns GuTE &y fp
somsertsl UfNésuulL monolith sremliup. Ba@er SEEISETTS
INdsOU  EUUsaTe, Sdsere Guhugiy HoLs&Gwd. Bdsonsafiar
Gupupliuerare iFsMiugnsns washcoat eariupy gserey Gupurient
APESSIHIGL SBFsar GFTaeasal (ALO,) ueLwis QESILGY.
Washcoatai GuGe sLgse: 2 Geuns 2atéeéisemmar Platinum (Pt), Palladium
(Pd), Rhodium (Rh) er@iueiieonar panigiseiser Qaaliul s Gaiasiuh.
@5 sLgpe 2 Gens 2msdaGer, GuOHEHUUILL @psmwar grésEeEamar
2an s e elisdlarmar.

Westivaut

Pt PP
Fhabdbriti it
hiasasanusis

bbbty

BiiaaERiaiis
Frbebebr
prateiee:

3
ASRSRLESRARNS

Monohth

i
aas

IWCCuWal elmarggpanar GQswphurlaL U srjasel
unglédamen. Saunmied NFgnaronareay:

Qaliubhieneo

auefll - erfEILIM®HET &60EnaY

BuHEHss cmsdas daassnaLar OsmituL Galu Heewrarg 65K
Q&G BLHUL LGS STanrllL. Gauati(hld.

aef-erMeunme’ seaeauls, aiunpeia Semey MHsLNE 2 6ier
sheiuuEaaie, Hopseasiine Csamaluspd O, da Samamad. O,
SeTe GEpans sramliupage, eomnssad Hehg Sdsere CO
2 _pang. aaigu, CaefGwgw amuys sameauls O, Wes Gapers
snarupdapamowre NO—>N, S5 brdnuupge ddaagdpans
BeEnL QUL Hhanmed, Agearmed eriounme tleea) HFBONEGLD.

@by lean mixtureed BwEGWLEUNG), MFMAIF 2 ETEETHSSLILIGLD
seaailed O, fanssassne Caaaunar Heraal 6l SHHELONEs STamuLGbL
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Tr@uwire SMighepraré Gif, &L 7y @/a\gz 1
spgitiugded CO, aflung Bs@manidseie SCABWODY adaarggnanme
paLeugid. erefigy NO,@ smpsseiar dlaagdpa, O, Sigsons 2. erer
sjansdened G@pdns. Aamed REsHTUSHED GaNCUTEeT Sbsanons
LWETLbSSLLGbSETTDE!

erfGunmeT Sssanons LwaLpssiusondar, 2 gangd CO, &
TR G@DHHH FTHHUONGD. earBa lean mixture@ed anGAND
Gsmipueweurgy Gaslwurgw CO& SeTe @@peirs sTaTiuGL
2@ BGaeneT, eTNELINBET Gaald GapamLBng. Same NO, Syarg N, 2
orHOLLGD daassna Gapaa.Bng!. Sece, Baamprar shETILGE
NO,2 N, &8 wrhp LedBGai) clsmPedpi UriEsT UWATLGSSILIGEDS!

NH, woob apira) sl eabsdd eapiy (Selective Catalytie Reduction-SCR)
@rig, enginecdppg OaeflaEd anusss el eloanyses
wrsspiioer SeLbg, Sme CO, afurs asCresmar eauar CO,,
H,O09s wrppiumd. Beiar, Seouar NH, sesstuio, NH; Sarmed
BMPSBLILGL. Syared, Brg NHSerg seluns Gelesiulop eupmesiiuL
Gauanipd. Bogyud, NH,Qaimed snpaésld sipaideh updiisgihed umsiL
U, ererGes, NH e udleons w M (CONH,) ,) UwepgsliuLeomp.

NO, Bonar soaHm srpdad wap (NO, Storage Reduction - NSR)

Qg Qubdnorarg, lean mixiureed Suwasiup. Bs@GuNg
2 mamgd NO,Sarg BaO, BaCO; Gunaip Usnigsmisanied LDbgitiebeti ok,
GauildarLbd. Namai, saralowiuessiulL slpuumire Supdnd rich
mixtureed ffigere) Gppw RussUued. BaGury NO, Harg
AenersSnans sMpgsLhD.

aanyds wrsshiiss LG GFMISEIURSET dpeod GHPQISE
Caefieli iy wnensdaeia Senda GODSESEDg. GaNQw IFsNSs
Qs unaaendanme, eiaun ssenar GaelGuHDd &DaisE LTsenTsGe
Sawdpg. Hs66a, LIHD &6 womsela LLETUNG SESLDISEDI.
o gngamons Fuel cell, wpgw Lidamsd SUEEGD eTEENE SO
unele@LELNg GpQIEsTaT GLHEHITLL B5s anuyssena cleeliGWHDL
@eveorg GuUIBDY. HEG BalQTprar CSMAGHILURIGET 6D &6
UMGISNS56 Gauasi(hid.
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