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KfTiu

,yq;ifapd; fy;tp KiwikahdJ jfty; njhopDl;gk; kw;Wk; cyfkakhf;fiy

milg;gilahff; nfhz;l mwpTg; nghUshjhuj;ij Nehf;fpg ; gazpj;Jf;

nfhz;bUf;fpd;wJ. mwpTg; nghUshjhuj;ij Nehf;fpr; nry;Yk; NghJ fw;wy;-fw;gpj;jy;

nray;Kiw %yk; vjpu;ghu;f;fpd;w fw;wy; Ngw;iw khztu;fspdhy; mile;J nfhs;tij

cWjp nra;J nfhs;tjw;Fk;> Mf;fj; jpwidAk; nray; jpwidAk; Vw;gLj;jpf; nfhs;tjw;Fk;

nrad; Kiwr; nraw;ghLfspNy <LgLtJ kpfTk; Kf;fpakhFk;.

mjpfkhd f.ngh.j.(cau; ju) ghlq;fSf;Fr; nrad;Kiwr; nraw;ghl;L topfhl;bfs;

ntspaplg;gl;Ls;s mNj Ntis nghwpapay; njhopDl;gtpay; ghlj;jpw;Fk; nrad;Kiwr;

nraw;ghl;L topfhl;bahdJ NghJkhd juj;jpNy jahupf;fg;gl;Ls;sJ.

f.ngh.j. (cau;ju) nghwpapay; njhopDl;gtpay; ghlj;jpd; miltpid Nkk;gLj;Jtjw;F

Mrpupau;fs;> khztu;fs; Mfpa ,UghyhupdhYk; gad;gLj;jf; $ba E}nyhd;wpd;

Njitia epiwNtw;wpf; nfhs;sf; $bathW ,e;j f.ngh.j. (cau;ju) nghwpapay;

njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b Njrpa fy;tp epWtfj;jpd;

njhopDl;gj; Jiwapdhy; jahupf;fg;gl;Ls;sJ.

f.ngh.j. (cau;ju) njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;biaj; jahupf;Fk;

gzpia ntw;wpfukhdjhf;fpf; nfhs;tjw;F mwpKiw kw;Wk; nray;Kiw njhlu;ghd

mDgtuPjpahd gq;fspg;ig toq;fpa rfy njhopy; thz;ikahsu;fSf;Fk; Njrpa

fy;tp epWtfj;jpd; mjpfhupfSf;Fk; vkJ kdkhu;e;j ed;wpiaj; njuptpj;Jf; nfhs;fpd;Nwd;.

fyhepjp - [ae;jp FzNrfu>

gzpg;ghsu; ehafk;>

Njrpa fy;tp epWtfk;.
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Kd;Diu

f.ngh.j. (cau;ju) nghwpapay; njhopDl;gtpay; ghlk; njhlu;ghd nrad;Kiwr;

nraw;ghl;L topfhl;bnahd;iw Njrpa fy;tp epWtfj;jpd; tpQ;Qhd njhopDl;gj;

Jiwapdhy; ntspaplf;fpilj;jijapl;L ngU kfpo;r;rpailfpd;Nwd;. nghwpapay;

njhopDl;gtpay; ghlj;ijf; fw;fpd;w khzt khztpau;fsJ fy;tp mgpyhirfis

milaf; $bathW nrad;Kiwr; nraw;ghl;L topfhl;bahdJ ghlj;Jld; njhlu;Gila

tpjj;jpy; jahupf;fg;gl;Ls;sJ. tpNrlkhf cau;ju njhopDl;gtpay; ghlj;Jiwf;Fupa

ghlnkhd;whf njhopDl;g mwpitAk; mjw;Fupa jpwd;fis NkYk; tpUj;jp nra;J

nfhs;tjw;Fk;> Nju;r;rpia tpUj;jp nra;J nfhs;tjw;Fk; khztu;fSf;F ,e;jr;

nrad;Kiwr; nraw;ghl;L topfhl;b %yk; re;ju;g;gk; toq;fg;gl;Ls;sJ.

Mrpupau;fSf;F jkJ khztu;fSf;fhf VNjh xU tpjj;jpy; topfhl;lnyhd;iw

,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapd; JizAld; ngw;Wf; nfhLf;f KbAk;.

mitfshtd mwpT> jpwd; kw;Wk; Ntiyg; gof;fKk; Mf;fj;jpwDk; MFk;. nrad;Kiwr;

nraw;ghl;L topfhl;bapd; JizAld; khztu;fsJ eopTfisAk; ,ayhikfisAk;

mfw;wpf; nfhz;L mtu;fsJ fw;ifg; gpur;rpidfisj; jtpu;j;Jf; nfhs;tjw;Fk;>

khztu;fsJ ,aYikfis ,dq;fz;L me;jj; jpwikfis NkYk; tpUj;jp nra;tjw;Fk;

topfhl;liyg; ngw;Wf; nfhLf;f KbAkhFk;.

fw;wy; - fw;gpj;jy; nrad;Kiwapd; ntw;wpf;fhf ghlj;jpl;lj;jpy; Fwpg;gplg;gl;Ls;s

Nju;r;rp> Nju;r;rp kl;lq;fSf;Nfw;g jpwikfis mile;J nfhs;s KbAkhdjh vd;gij

khztu;fspdhNyNa cWjp nra;J nfhs;tJ gaDs;sjhFk;. mjd; gb khztu;fs;

ngw;Wf; nfhz;l milT kl;lj;ij kjpg;gPL nra;J nfhs;tjw;F mtu;fSf;Nf

re;ju;g;gnkhd;iw ngw;Wf; nfhs;tjw;F ,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapD}lhf

KbAkhFk; vd ek;Gfpd;Nwd;.

jpU vk;.vg;.v];.gP. [atu;jd

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;.
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mwpKfk;

f.ngh.j (cau;ju) nghwpapay; njhopDl;gtpay; ghlj;jpl;lj;jpy; cs;s Nju;r;rp

kl;lj;jpw;Fg; nghUj;jkhdthW ,J jahupf;fg;gl;Ls;sJ. mNj Nghd;W ghlj;jpl;lj;ij

gue;j mstpy; cs;slf;ff; $bathW nrad;Kiwr; nraw;ghLfs; ,e;jr; nrad;Kiwr;

nraw;ghl;L topfhl;bapy; cs;slf;fg;gl;Ls;sJ.

VjhtnjhU Nju;r;rpf;Fupa ghl tplaj;ijf; fw;Fk; NghJ khztu;fSf;F ghl

tplak; gw;wp cWjp nra;J nfhs;tjw;F nrad;Kiwr; nraw;ghl;L topfhl;bapD}lhf

topnra;ag;gl;Ls;sJ. mNj Nghd;W Mrpupau;fSf;Fk; jhd; fw;gpj;j ghl tplaq;fis

nrad;Kiwr; nraw;ghl;Lfspd; %yk; ntw;wpfukhf cWjp nra;J nfhs;tjw;F ,jd;

%yk; ,yFthFk;. ,e;jf; Fwpf;N;fhis mile;J nfhs;tjw;F ,e;j E}ypd; %yk;

ntw;wpfukhd cWJiz fpilf;Fk; vd vjpu;ghu;f;fpd;Nwd;.

f.ngh.j. (cau;ju) guPl;irapNy nghwpapay; njhopDl;gtpay; tpdhg;gj;jpuj;jpy;

50 gy;Nju;T tpdhf;fSf;Fk; 4 mikg;Gf; fl;Liu tpdhf;fSf;Fk;> 6 fl;Liu tif

tpdhf;fSs; 4 tpdhf;fisj; njupT nra;J tpilaspj;jy; Ntz;Lk;. ,e;j nrad;Kiwr;

nraw;ghl;L topfhl;bapNy me;j vy;yhj; Nju;r;rpapd; %yKk; jahupf;fg;gLfpd;w gy;Nju;T

mikg;Gf; fl;Liu> fl;Liu tif tpdhf;fSf;F tpilaspg;gjw;Fk; ,e;j nrad;Kiwr;

nraw;ghl;L topfhl;b JizGupfpd;wJ.

nghwpapay; njhopDl;gtpay; ghlj;jpd; milT kl;lk; njhlu;ghf guPl;irj;

jpizf;fsj;jpdhy; ntspapLk; NghJ mjw;fhf elhj;jg;gLfpd;w nrad;Kiwg; guPl;irf;F

toq;fg;gLfpd;w 25 Gs;spfisAk; ngw;Wf; nfhs;tjw;fhd topfhl;ly; xd;W ,r;

nrad;Kiwg; gapw;rpapD}lhf khztu;fSf;Ff; fpilf;fpd;wJ.

,e;jr; nrad;Kiwr; nraw;ghl;L topfhl;bapy; cs;slq;f Ntz;ba jpUj;jq;fs;

,Ug;gpd; mtw;iwj; njhopDl;gf; fy;tpj; Jiwf;F mwptpg;gJ vjpu;fhyj;jpy; jpUj;jq;fis

Nkw;nfhs;tjw;Fj; Jizahf mikAk;.

njhopDl;gf; fy;tpg; gpupT

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;.
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nghUslf;fk; iv

nrad;Kiwr; nraw;ghl;Lg; gl;bay; iv - v

fiyj;jpl;lf; FO vi - vii

nrad;Kiwr; nraw;ghLfs; 1-128

nrad;Kiwr; nraw;ghLfs;

4.1.1 kzy; khjpupnahd;wpd; nghypjy; (bulking) rjtPjj;ijg; guPl;rpj;jy; 01-04

4.1.2 kzy; khjpupnahd;wpYs;s milaypd; rjtPjj;ijg; guPl;rpj;jy; 05-08

4.2.1 Rtu; %iy fl;Ljy; - Mq;fpyf;fl;L 09-12

4.3.1 tYT+l;lg;gl;l nfhq;fpwPw;W %bnahd;iwg; gy;NtW tbtq;fspy; jahupj;jy; 13-17

4.3.2 rJuf; nfhq;fpwPw;W J}z; xd;wpw;fhd Ve;jpfis (stirrup) tisj;jy; 18-20

4.3.3 nfhq;fpwPw;W gupNrhjidf; Fw;wpiaj; jahupj;jy; 21-24

4.3.4 nfhq;fpwPw;W ,wq;fw; /  Nrhu;T tPo;r;rpg; gupNrhjidia nra;jy; 25-28

4.5.1 $iunahd;wpd; miu kb %l;nlhd;Wldhd khjpupnahd;iwj; jahupj;jy; 29-33

4.5.2 $iunahd;wpd; ryhif %l;nlhd;Wldhd khjpupnahd;iwj; jahupj;jy; 34-37

4.8.1 kl;lkhf;fg;gl;l tPl;Lj;jsk; xd;wpy; js XLfisg; gjpj;jy; 38-43

6.2.1 Kryk;> Kry Mzp kw;Wk; ,izf;Fk; jz;ilr; rupahfg; nghUj;Jjy; 44-46

6.5.1 vupgw;wy; njhFjpapd; vspa tOf;fisr; rPu;nra;jy; 47-50

6.7.1 tprpwp thiu rupahd ,Oitf;F rPu;gLj;Jjy;> fjpu;j;jp mKf;f %biag; 51-54

guPl;rpj;jy;

6.8.1 vd;[pdpypUe;J mfw;wg;gl;l krfply; gk;gpnahd;wpd; nraw;ghl;ilg; guPl;rpj;jy; 55-57

6.9.1 nld;lk; gpujhd cUisapd; ghfq;fis xUq;F Nru;j;jy; 58-61

6.11.1 Rw;Wg; gyifnahd;wpd; kPJ mQ;rypnahd;iwg; gad;gLj;jp CJFoy; (N`hu;d;) 62-64

Rw;nwhd;iw  mikj;jy;

7.1.1 nghUj;jkhd Msp tifnahd;iwg; gad;gLj;jp NeNuhl;l kpd;Nkhl;lnuhd;wpd; 65-66

Row;rpj; jpiria vjpu;j; jpirf;F khw;Wtjw;fhd Rw;iwj; jahupj;jy;

7.1.2 toq;fg;gl;Ls;s jilapfs; rpytw;wpd; ngWkhdj;ij kpd;nghwp Kiw 67-69

gy;khdpiag; gad;gLj;jp mstply;

7.2.1 jilapfisg; gad;gLj;jp jug;gl;Ls;s NeNuhl;l Nthy;w;wsit tplTk; 70-71

Fiwthd Nthy;w;wstpy; njhopw;gLfpd;w gag;G cj;jpf;fhd Rw;nwhd;iw

mikj;jy;

7.2.2 njhluhfTs;s jilapfspd; njhFjpnahd;wpy; tOTila jilapiaf; 72-74

fz;Lgpbj;jy;

7.3.1 rkdhd NeNuhl;l Nthy;w;wsitf; nfhz;l tYg; ngWkhdk; ghupa msT 75-76

khw;wkilfpd;wJk; toq;fy; Nthy;w;wstpYk; Fiwe;j Nthy;w;wsitf; nfhz;l

,U tpsf;Ffis gpufhrkhd xspu;Tld; ghJfhg;ghf vupar; nra;tjw;fhd

Rw;nwhd;iw mikj;jy;.

7.4.1 jug;gl;l Mly; Xl;lNthy;w;wsnthd;wpd; kPbwidAk;> tPr;rj;ijAk; 77-79

miyTfhl;biag; gad;gLj;jp mstply;
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7.4.2 MlNyhl;l Nthy;w;wsnthd;wpd; ,il tu;f;f%yg; ngWkhdj;ij 80-82

gy;khdpiag; gad;gLj;jp mstplg;gLfpd;wJ vd;gijf; fhl;ly;.

7.5.1 jilap xd;Wf;F MlNyhl;l Nthy;w;wsnthd;iw toq;Fk; NghJ gha;fpd;w 83-84

kpd;Ndhl;lj;jpdJk; Nthy;w;wsT miy tbtj;jpdJk; miy NtWghl;il

miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;.

7.5.2 nfhs;sstp xd;Wf;F MlNyhl;l Nty;w;wsnthd;iw toq;Fk; NghJ gha;fpd;w 85-86

kpd;Ndhl;lj;jpdJk; Nthy;w;wsT miy tbtj;jpdJk; miyf;Nfhz / mtj;ijf;

Nfhz NtWghl;il miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;

7.5.3 xU J}z;bapd;kPJ MlNyhl;lj;ij toq;Fk; NghJ gha;fpd;w kpd;Ndhl;lj;jpdJk; 87-89

Nthy;w;wsT miy tbtj;jpd; fiyf;Nfhz /mtj;ijf; Nfhz NtWghl;il

miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;.

7.6.1 jilapfs;> nfhs;sstpfs; kw;Wk; J}z;bfs; vd;gtw;wpd; ngWkhdq;fis 90-91

LRC khdp %yk; msj;jYk;> toq;fg;gl;l kPbwd; xd;wpw;fhff;

nfhs;sstpfspdJk; J}z;bfspdJk; msf;fg;gl;l ngWkhdq;fisg; gad;gLj;jp

jhf;Fjpwidf; fz;lwpjy;.

7.6.2 nfhs;sstp - jilap njhluhfj; njhLf;fg;gl;l njhFjpnahd;iw MlNyhl;l 92-93

toq;fnyhd;wpw;F (1000 Hz) ,izj;J nfhs;sstpapdJk; jilapapdJk;

,Ugf;f MlNyhl;l Nthy;w;wsit ntt;Ntwhf mstpLtjd; %yk; mj;Jizf;

$Wfspd; Clhd nkhj;j Nthy;w;wsT toq;fy; Nthy;w;wsTf;Fr; rkkw;wJ

vd;gjidf; fhl;Ljy;.

7.7.1 ,U miwfSf;fhd kpd;tpsf;Ffs; ,uz;il ntt;Ntwhff; 94-99

fl;Lg;gLj;jf;$baJk; 1000W kpd;Nfj;jnyhd;iwg; nraw;gLj;Jtjw;fhd %T+rp

nrUfpj;jsnkhd;iwAk; nfhz;l kpd; Rw;nwhd;iw khjpupiaf;

fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;.

7.7.2 xNu kpd;tpsf;if ,U ,lq;fspypUe;J fl;Lg;gLj;jf;$ba Rw;nwhd;iw khjpup 100-105

fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;

7.7.3 ghtidahsu; myFld; ,izf;fg;gl;l NkYs;s kpd;Rw;W (nraw;ghl;Lr; 105-108

nrad;Kiwr; nraw;ghL 7.7.1> 7.7.2) ghtidahsu; myfpw;Fg; nghUj;Jjy;.

8.3.1 jug;gl;l jpl;;lnkhd;wpw;F mikag; nghUj;jkhd fUtpfisg; gad;gLj;jp 109-112

(1.5mm - 2mm) jbg;Gila jfl;bdhy; Nghj;jy; %b jpwg;ghd; (bottle operner)

xd;wpd; khjpupiaj; jahupj;jy;

8.4.1 6kp.kP. tpl;lKila nkd;cUf;F fk;gpnahd;iw tisj;J tbtKk; KidAk; 113-115

nfhz;l jpUfhzp Kbf;fpnahd;iwj; jahupj;J Kidia td;ikahf;Fjy;.

8.5.1 Nfhz ,Uk;igg; (L bar) gad;gLj;jp Rtupy; nghUj;jf;$ba rikayiw 116-119

,whf;ifnahd;wpd; khjpupiaj; jpl;lkpl;Lj; jahupj;jy;.

8.5.2 toq;fg;gl;Ls;s mstPl;bw;Nfw;g fg;gp njhFjpnahd;iw Kbg;Gr; nra;jy; 120-123

8.5.3 J}rpfisf; $l;Lk; jl;nlhd;iw (Dust Pan) nky;ypa jfl;ilg; gad;gLj;jp jahu; 124-128

nra;jy;.
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gzpg;G ( fyhepjp uP.V.Mu;.N[. FzNrfu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;.

topfhl;ly; ( jpU. tprhuj Rjj; rkurpq;`

gpujpg; gzpg;ghsu; ehafk;

tpQ;Qhd> njhopDl;g gPlk;> Njrpa fy;tp epWtfk;.

Nkw;ghu;it> ghlj; jiyikj;JtKk; ,izg;Gk; (
jpU. vd;. B. Nf. nyhf;Fypad

gzpg;ghsu;> njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

jpUkjp. [P. Nf. fkNf

tpupTiuahsu;> njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

fiyj;jpl;lf;FO (

jpU. vd;. B. Nf. nyhf;Fypad gzpg;ghsu;>

njhopDl;g fy;tpj; Jiw> Njrpa fy;tp epWtfk;.

jpU. V. B. ee;jNrd fy;tpg; gzpg;ghsu; (njhopDl;gk;)> Xa;Tepiy> fy;tp mikr;R.

fyhepjp. vy;.vd;. tpjhdfk Mur;rpNf rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;>

nkhwl;Lit gy;fiyf; fofk;.

fyhepjp. uP.vd;. tpf;ukMur;rp rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> U`{D gy;fiyf;fofk;.

fyhepjp [P.gp. rFuh rpNu~;l tpupTiuahsu;> [atu;jd gy;fiyf;fofk;.

fyhepjp nlud;];; nuq;fuhR rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> U`{D gy;fiyf; fofk;;.

fyhepjp cjaq;f fyg;gj;jp rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> U`{D gy;fiyf; fofk;;.

fyhepjp Nf.vd;. mNgrpq;` rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g

epWtfk;.

fyhepjp vk;.v];. kypf ngNuuh rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g

epWtdk;.

fyhepjp rpNuhkp fUzhuj;d rpNu~;l tpupTiuahsu;> nghwpapay; gPlk;> ,yq;if jfty; njhopDl;g

epWtdk;.

jpU. N[. Muparpq;` rpNu~;l MNyhrfu; (njhopDl;gk;) Xa;Tepiy> njhopDl;gf; fy;Y}up>

kUjhid.

jpU A+.gP.Nf. tpkyuj;d tpupTiuahsu;> xUnfhltj;j Nkhl;lhu; thfd nghwpapay; gapw;rp epWtdk;.

jpU. Mu;.vk;. ee;jdFkhu Xa;Tngw;w gpujp mjpgu;> njhopDl;gf; fy;Y}up> uj;kyhd.

jpU. V.V. etuj;d MNyhrfu;: ,yq;if njhopDl;g fy;tpapayhsu; Nrit juk; ii njhopDl;gf;

fy;Y}up> kUjhid.

jpU. vd;. nydNuhy; MNyhrfu;: ,yq;if njhopDl;g fy;tpapayhsu; juk; ii njhopDl;gf;

fy;Y}up> kUjhid.

jpU vr;.Mu;.V.gP. Fzjpyf rpNu~;l tpupTiuahsu;> njhopDl;g gPlk;> N`hkhfk.

jpU. N[.V.A+.v];.Nf.[atPu k`nghy gapw;rp Kfhikahsu;> Xa;tpepiy.(jP kw;Wk; ghJfhg;G) ,yq;if

JiwKf mjpfhurig.

jpU. lg;ypt;.uP.N[. Nahfhde;j tpupTiuahsu;> nghwpapay; njhopDl;g gaapw;rp epWtdk;> fl;Lngj;j.

jpU. V.A+.gP. tpj;jpahNrfu MNyhrfu; njhopy;> nghwpapay; gapw;rp epWtfk;> fl;Lngj;j.

jpU. fhkpdp FzNRfu Rw;whly; Kfhikahsu;> Xa;Tepiy> If;fpa ehLfs;  mikak;> nfhOk;G07.

jpU. vr;. nthf;];yp ngNuuh Mrpupa MNyhrfu;(njhopDl;gk;) Xa;Tepiy

tyaf; fy;tp mYtyfk;> rpyhgk;.

jpU. gP.b. Mupatq;r Mrpupau;> (njhopDl;gk;) khiw rpj;jhu;j;j tpj;jpahyak;> ntypfk.

jpU. N[.Mu;. yq;fhGu Mrpupau;> (njhopDl;gk;) fpuptpf;ukrPyh k.tp. fpupcs;s.

jpUkjp. rP.Nf. uj;dhaf;f Mrpupau;> (nghwpapay; njhopDl;gtpay;) kj;jpa kfh tpj;jpahyak;> kfufk.

jpUkjp. Mu;. vk;.vd;.v];.nrdtpuj;d Mrpupau;> (nghwpapay; njhopDl;gtpay;) typrpq;̀  ̀ up];re;u tpj;jpahyak;>

mDuhjGuk;.

jpUkjp b.lg;ypt; uJfk Mrpupau;> (nghwpapay; njhopDl;gtpay;) NfhjkP kfspu; ghlrhiy>

nfhOk;G 10.

vi



jpUkjp. gP.V.b.vd;.b. [ajpyf Mrpupau;> (nghwpapay; njhopDl;gtpay;) Ntju k.tp. nghy;f];Xtpl;l.

jpU. vd;.b.vd;. jpNd~; Mrpupau;> (nghwpapay; njhopDl;gtpay;) = ehf Njrpa ghlrhiy> ehcy.

khj;jis.

jpUkjp. <.Mu;.I.rP.Nf. vlk;ghty Mrpupau;> (nghwpapay; njhopDl;gtpay;) Rtu;z[ae;jp Njrpa ghlrhiy>

Nffhiy.

jpUkjp. tP.v];. vjpuprpq;` Mrpupau;> (nghwpapay; njhopDl;gtpay;) = Nutj  kfh tpj;jpahyak;>

klhLfk.

jpUkjp v];.v];.Mu;. [arpq;` Mrpupau;> (nghwpapay; njhopDl;gtpay;) rpaNd Njrpa ghlrhiy> njhk;Ng.

jpUkjp V.vk;.V.vk;.gp. myfpatd;d Mrpupau;> (nghwpapay; njhopDl;gtpay;) uj;dhtyP kfspu; fy;Y}up> fk;g`.

jpUkjp. b.Nf.vd;.b. mkurpq;` Mrpupau;> (nghwpapay; njhopDl;gtpay;) ll;yp Nrdhdhaf;f tpj;jpahyak;

Njhyq;fKt.

jkpo; nkhopngau;g;G

jpU. vk;.vr;.V.Mu;. [pd;dh Mrpupa MNyhrfu; (njhopDl;gk;). Xa;Tepiy> tyaf; fy;tpg; gzpkid>

khtdy;iy.

jpU. vk;.Mu;.vk;. eth]; Mrpupa MNyhrfu;> (njhopDl;gk;) tyaf; fy;tpg; gzpkid> khj;jiw

jpU. vk;.V.vk;. ̀ {it]; Mrpupau;> ftmy;rgh k.tp. tj;Njnfju. nghy;nfhy;y.

jpU. vk;.v];;.vk;. Kdt;tu; gpujp mjpgu;> Nk.khfk;ePu; tp[auj;jpdk; ,.k.f. ePu;nfhOk;G.

fzpdp tbtikg;G

jpU. V.Nf.vk;. K];dp Mrpupau;. kfpe;j uh[gf;~ fy;Y}up> khj;jiw

jpU. V.Nf.vk;. ig]u; mjpgu;> Nf/kht/my;-[yhy; fdp~;l tpj;jpahyak;> nflNgupa> muzhaf;f.

jpU. vk;.vr;. md;rhj; Mrpupau;> Nf/kht/]h`puh Njrpa ghlrhiy> khtdy;iy.

vii



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

1juk; 12

 nrad;Kiwr; nraw;ghL

4.1.1 kzy; khjpupnahd;wpd; nghypjy; (bulking) rjtPjj;ijg; guPl;rpj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.1 : epUkhzf; fUkq;fspy; gad;gLj;Jk; nghUl;fis tifg;gLj;Jthu;.

ghlNtis : 1/2

fw;ww; NgW : me;je;jr; rl;lf mikg;Gf;fSf;F Vw;g fl;llg; nghUl;fis

njupT nra;J nfhs;tjw;F mbg;gilahd ,ay;Gfis tpgupg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nghypT rjtPjj;ijg; guPl;rpj;jy;

² nghypjypw;F Vw;g fyitf;F $Ljyhf Nru;f;f Ntz;ba kzypd;

msitf; fzpg;gpLjy;.

² Njitahd fdmsitf; fUj;jpw; nfhz;L khdpg; ngl;bapd;

cauj;ij khw;Wjy;.

mwpKfk; : <uj;jd;ik fhzg;gLtjhy; fl;llg; nghUnyhd;whd kzypd;

fdtsT / mjpfupf;Fk;. ,jw;Nfw;g Ntiyj;jsj;jpw;F nfhz;L

tug;gl;l kzypd; Muk;g fdtsit tpl tpj;jpahrkhd

fdtstpy; fhzg;gLk;. rhe;J> nfhq;fpwPw;W Nghd;w rPnke;J

cw;gj;jpfSf;fhd nghUl;fis mstpLk; NghJ mstpLk; kzypd;

fdtsT  gupkhdk; NtWgLtjpy; ,k;khw;wk;   (nghypT)

nry;thf;Fr; nrYj;Jk;. cjhuzkhf Ntiyj;jsj;jpYs;s kzy;

25% nghypTld; fhzg;gbd; mstpl;l kzypd; msT rupahd

gupkhdj;ijAk; tpl 25% FiwAk;. nghUl;fis msf;Fk; NghJ

25% kziy $Ljyhf Nru;j;Jf;nfhs;tjd; %yk; ,f;Fiwia

eptu;j;jp nra;J nfhs;s KbAk;. ,jw;fhf Ntiyj;jsj;jpw;F

fpilj;Js;s kzy; ve;j tpfpjj;jpw;F nghyptile;Js;sd

vd;gijr; rupahff; fzf;fpl;Lf; nfhs;s Ntz;Lk;. vspa

gupNrhjidnahd;wpd; %yk; ,jidf; fzf;fpl;Lf; nfhs;syhk;.

Nfhl;ghL : kzy; <uypg;gpw;F cl;gLk;NghJ kz; Jzpf;ifiar; Rw;wp

cz;lhFk; <uypg;Gg; glyk; ePupay; Nkw;gug;gG ,Otpirapd;

fhuzkhf kzy; Jzpf;iffs; xd;NwhL xd;W js;Siff;F

cl;gLfpd;wd. mj;js;Sif fhuzkhf kzy; nghypT / tPf;fk;
Vw ;gLfpd ;wd. mlq ;f pAs ;s <uypg ;g pd ; msTtpfpjk ;

mjpfupg;gjw;Nfw;g ,g; nghypT gbg;gbahfmjpfupg;gJld; 5%
msT <uypg;gpd; NghJ cr;r nghypTk; mjw;Fg; gpwF nghypT

gbg;gbahff; Fiwe;J ePupdhy; epuk;gpa kzypd; fdtsT cyu;

kzypd; fdtstpw;F rkdhtij Ma;T$lg; gupNrhjid %yk;

cWjpg;gLj;jg;gl;Ls;sd. <uypg;G 5% cs;sNghJ kzypd; nghypT

25% - 40% ,ilahd msnthd;wpy; NtWgLfpd;wJ vd;gij

NkYs;s gupNrhjidfspd; %yk; cWjpg;gLj;jg;gl;Ls;sd.



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

2juk; 12

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 10 kp.kP. tpl;lKk; 300 kp.kP. ePsKk; nfhz;l fz;zhbf; Nfhnyhd;W

 (glass rod - 10mm dia. x 300 mm long)

Kiwapay;

² epUkhz Ntiyf;fhfg; gad;gLj;Jk; kzy; khjpupnahd;iw ,jw;fhfg; gad;gLj;jpf;

nfhs;sTk;.

² msTr; rhb (fz;zhbf; Ftis) Rj;jkhdJ vd;gij cWjpg;gLj;jp kl;lkhd

Nkw;wsnkhd;wpd; kPJ itf;fTk;.

² msTr; rhbapd; (fz;zhbf; Ftisapd;) miuthrpf;F kzy; epug;gTk;.

² msT Nfhiyg; gad;gLj;jp kzypd; cauj;ij mse;J nfhs;sTk;. ,t;Tauj;ij D
vdf; nfhs;f.

² kzy; kl;lk; %Lk; tiu ePu; epug;gTk;.

² fz;zhbf; Nfhypdhy; fyf;fp gbtjw;F ,lkspf;fTk;.

² ed;whfg; gbe;j gpd;du; kzypd; cauj;ij msf;fTk;. ,t;Tauj;ij d vdf; nfhs;f.

²  300kp.kP. cUf;F msT Nfhy;

² 1000 kp.yP. msTr;rhbnahd;W my;yJ

cUis tbthd cau;e;j fz;zhbg;

ghj;jpunkhd;W (ntw;W N[k; Nghj;jy;

xd;Wk; nghUj;j KilajhFk;)  A
1000ml measuring cylinder or a cylinderical
glass  container with parallel sides (even an
empty jam bottle  would do)

² kzy; khjpupnahd;W

     (sand sample)

² Rj;jkhd ePu; 1 yPw;wu; msT

(clean water - about 01 litre)

(steel scale 300mm)

D 
 

kzy;

 D  d 

ePu; kl;lk;

  
nghypT



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

3juk; 12

fPo;fhl;bathW kzypd; nghyptpd; rjtPjj;ijf; fzpg;gpLf.

kzypd; nghypT = D - d

nghypT rjtPjk; (B)  = 
( ) 100%D d X

d



cjhuzk;:

D = 80
d = 60
kzypd; nghypT = 80-60 = 20

  20 x 100
nghyptpd; rjtPjk; (B) =       = 33.33%

 60
,k; kzy; 33'33] nghyptile;Js;sJ vd;gJ ,jpypUe;J cWjpahfpd;wJ. vdNt

nfhq;fpwPw;WfSf;F kziy msf;Fk;NghJ Nkyjpfkhf 33'33] msT Nru;g;gjd; %yk;

rupahd rjtPjj;ijg; ngw;Wf; nfhs;s KbAk;. kzypd; msit mjpfupg;gjw;F ,yFthd

Kiw kziy mstpLk; khdpg; ngl;bapd; cauj;ij 33'33] tPjj;jhy; mjpfupg;gjhFk;.

²  fyitf;F Vw;g Njitahd kzypd; msT = V
 s

²  nghypT rjtPjj;jpw;F Vw;g fzpf;fg;gl;l kzypd; msT = V
 a

V
 s  

(100 + B)

        100

²  khdpg;ngl;bapd; epak cauk; = h
   khdpg;ngl;bapy; mjpfupf;fNtz;ba cauk; = h

a

         h x B
     
       100

mtjhdpg;gpw;fhd topfhl;ly;: nraw;ghl;il nra;J nfhz;bUf;Fk; NghJ ePu; Gupe;J

nfhz;l tplaq;fis ,q;F Fwpg;gpLf.

cjhuzkhf  ² njupT nra;ag;gl;l ghj;jpuk; nghUj;jkhdJ / nghUj;jkw;wJ.

 ² mstPLk; cgfuzq;fspdJk; nghUl;fspdJk; tOf;fs; /

Fiwfs; ,Ug;gpd; mit>

 ² ePiu ,l;lTld; kzypd; cauk; Fiwjy;>

 ² nray;Kiwf;F toq;fg;gl;l Neuk; Nghd;wd.

jPu;tpw;fhd mwpTWj;jy;fs;:

² ,g;gupNrhjid %yk; cWjpg;gLj;Jk; tplaq;fs; ahit?

² epUkhz Ntiyfspd;NghJ ,q;F ngw;Wf; nfhz;l mwpT

kw;Wk; jpwd;fisg; gad;gLj;Jk; Kiw

² ,g; gupNrhjidia ,ij tplTk; jpwikahf nra;a KbAkhapd;

,e;j nrad;Kiw khw;wg;glNtz;ba tpjk;

V
 a   

=

h
a
 =



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

4juk; 12

Kf;fpa tplaq;fs; : ² Nkw;$wpa fzpg;gPl;by; kzypd; 33.33] nghypT $ G+j;jy; vd;gJ
fdtsT mjpfupf;fpd;w msthFk;. nfhq;fpwPw;Wf;fhfg;

nghUl;fis msf;Fk;NghJ fdtstpw;F Vw;g msf;fg;gLkhapd;

kzypy; kl;Lk; 33.33] tpj;jpahrk; Vw;gLk;. vdpDk; ghuj;jpw;F

Vw;g msg;gjhapd; <uypg;gpd; ghuj;jpw;F (rpy Ntiy 5% msT)

rkkhFk; vd;gij tpsq;fpf; nfhs;s KbAk;.

² cauj ;ij msg ; gjd ;  %yk ;  G +j ; jy pd ;  t pf pjk ;

fzf;fplg;gLfpd;wgbapdhy; rupahd cauj;ijg; ngw

Ntz;Lkhapd; msTr; rhb kl;lkhd jsnkhd;wpd; kPJ ,Uj;jy;

Ntz;Lk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 01 - (4.1.1)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

Njitahd cgfuzq;fs; Rj;jkhd epiyapy; cs;sdth vd;gij

cWjp nra;Jnfhs;sy;

msTr;rhbia kl;lkhd Nkw;gug;nghd;wpy; itj;jy;

msTr;rhbapd; Vwj;jho miuthrpia kzypdhy; epug;Gjy;

epug;gg;gl;l kzypd; cauj;ij cUf;F msT Nfhypdhy; mse;J

Fwpj;Jf; nfhs;sy;

kzy; kl;lk; %lg;gLk; tiu ePu; epug;Gjy;

fz;zhbf; Nfhypdhy; fyf;Fjy;

kz;izAk; ePiuAk; jdpj;jdpahfg; gbatpLjy;

gbe;jjd; gpd;du; kzypd; cauj;ij cUf;F msT Nfhypdhy;

mstply;

kzypd; Muk;g cauk; ,Wjp cauk; vd;gtw;Wf;fpilapyhd

tpj;jpahrj;ijf; (kzypd; nghopitf;) fz;lwpjy;

kzy;khjpupapd; nghopT tpfpjj;ijf; fzpg;gply;

ngwg;gl;l juTfisf; Fwpj;jjd; gpd; rku;g;gpj;jy;

- ngwg;gl;l juTfisj; njspthff; fhl;Ljy; (05)

- kzypd; nghopitf; Fwpj;jy; (05)

- fzpg;gpLtjpy; cs;s jpUj;jk; (05)

- rku;g;gpf;Fk; Kiwapay; (05)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;wy;

thrpg;Gf;fisg; ngw;Wf; nfhs;tjpy; cs;s nrk;ik

Ntiy nra;j ,lj;ijr; Rj;jkhf itj;Jf; nfhs;sy;

05

05

05

04

05

05

05

05

05

10

10

20

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

5juk; 12

nrad;Kiwr; nraw;ghL

4.1.2 kzy; khjpupnahd;wpYs;s milaypd; rjtPjj;ijg; guPl;rpj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.1 : epUkhzf; fUkq;fspy; gad;gLk; nghUl;fis tifg;gLj;Jthu;.

ghlNtis : 1/2

fw;ww; NgW : me;je;jr; rl;lf mikg;Gf;fSf;F Vw;g fl;llg; nghUl;fis

njupT nra;J nfhs;tjw;F mbg;gilahd ,ay;Gfis tpgupg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² Ntiyj;jsg; gupNrhjidnahd;wpd; %yk; kz;zpy; mlq;fpAs;s

milaypd; rjtPjj;ij fzf;fpLtjw;F ,aYkhjy;.

² kzypy; cs;s milaypd; rjtPjj;jpw;F Vw;g epUkhzpg;G

NtiyfSf;F mk;kzy; nghUj;jkhdJ> nghUj;jkw;wJ vd;gij

jPu;khdpg;gjw;F KbAkhjy;.

mwpKfk; : rhe;J> nfhq;fpwPw ;W Nghd;wtw;wpw;F Ez; jpws; Mfg;

gad;gLj;jg;gLk; kzy; Rj;jkhdjhf ,Uj;jy; Ntz;Lk;. kzy;

epyj;jpypUe;J ngwg;gLk; fdpg;nghUnshd;whifapdhy; mjpy;>

fsp> milay;> Nrjdg; nghUs; kw;Wk; NtWk; fopTg; nghUl;fs;

mlq;fp ,Uf;ff; $Lk;. G+uzkhf fopTg; nghUl;fs; mw;w kziyg;

ngw;Wf; nfhs;s KbahJ. vdNt mjpy; mlq;fpAs;s cr;r

msTfs; fl;ll tpguf;$w;wpd; %yk; jPu;khdpf;fg;gl;Ls;sJ. Ntiy

jsj;jpw;Ff; fpilf;Fk; kzypy; gad;ghl;bf;Fg; nghUj;jkhd

kl;lj;ij tplTk; mjpfsT fopTg; nghUl;fs; mlq;fpAs;sjh

vd gupNrhjid %yk; cWjpg;gLj;jpf; nfhs;s Ntz;Lk;. ,f;fopTg;

nghUl;fspy; kzypy; mlq;fpapUf;ff;$ba milaypd; msit

cWjpg;gLj;jpf; nfhs;tNj ,g;gupNrhjidapd; Nehf;fkhFk;.

Nfhl;ghL : kzypy; milay; mlq;fpAs;s msT 6% I tplTk; mjpfupf;ff;

$lhnjd;gij fl;ll tpguf; $w;Wf;fspy; fhl;lg;gl;Ls;sd.

milay; kz;zpy;; $basT mlq;fp ,Ug;gjhy; nfhq;fpwPw;wpd;

my;yJ rhe;Jf; fyitapd; Njitahd rf;jpiag; ngw;Wf;

nfhs;tjw;F $Ljyhd msT rPnke;ijg; gad;gLj;j Ntz;Lk;>

mj;Jld; mf;fyit ,Wf;fkilAk; NghJ $Ljyhf RUq;Fjypw;F

cs;shf;fg;gLtjdhy; ntbg;G Vw;gLtjw;Fk; tha;g;Gz;L.

,jdhy; kzy; khjpupapy; mlq;fpAs;s milay; kz;zpd; msT

6% I tplTk; mjpfkhapd; mk;kziy fOtp Rj;jk;

nra;Jnfhs;tjw;fhd trjpfs; ,y;yhtpl;lhy; mk; kzy;

njhifiag; gad;gLj;jhky; mfw;w Ntz;b Vw;gLk;.

guPl;rpj;jypd; NghJ kzYld; cg;G ePiuf; fyg;gjdhy;

vjpu;ghu;f;fg;gLtJ kz;zpy; mlq;fpAs;s milaiy cg;G ePupy;

fye;J kz;zpypUe;J NtWgLj;JtjhFk;. mt;thW cg;G ePupy;

fiue;j milay; Jzpf;iffis tpiuthf ghba itg;gNj

cg;G ePupy; fiug;gjd; Kf;fpa Nehf;fkhFk;. ctu; ePupy; fiue;j

milay; gpwF kzy; gbtj;jpd; kPJ gbe;jjd; gpwF mjd;

msit mse;J nfhs;s KbAk;.



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

6juk; 12

Njitahd cgfuzq;fSk; nghUl;fSk;.

Kiwapay;:

² epUkhz NtiyfSf;fhfg; gad;gLj;jf;$ba kzy; khjpupnahd;iwg; ngw;Wf; nfhs;sTk;

² Njf;fuz;b msT cg;Gf;fl;bfis 1$2 yPw;wu; ePupy; fiuj;J cg;G ePu; fiuriyj;

jahu;nra;J nfhs;sTk;.

² msTr;rhbapd; (fz;zhbf; Ftis) Rj;jkhdJ vd;gij cWjpg;gLj;jp kl;lkhd

jsnkhd;wpd; kPJ itf;fTk;.

² msTr; rhbapy; 50 kp.yP. msT tiu cg;GePu; epug;gTk;.

²   msTr;rhb 200 kp.yP.

       measuring cylinder 200 ml

²     300 kp.kP. cUf;F msT Nfhy;

    (steel scale 300mm)

²     kzy; khjpup

           (sand sample)

²  Rj;jkhd ePu; - 2 yPw;wu; msT

        (clean water - about 2 litre)

²    rpwpjsT cg;Gf;fl;bfs; (Nrhbak; FNshiul;L)

           (salt - sodium chloride)

cg;G ePu; kl;lk;



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

7juk; 12

² msTr; rhbia %bnahd;wpdhy; %b ed;F FYf;fTk;.

² msTr; rhbia kl;lkhd jsnkhd;wpy; itj;J kzypd; cr;rp kl;lkhf tUk; tiu

nkJthf rhbapy; jl;lTk;.

² 3 kzpj;jpahyk; tiu mila tplTk;.

² 3 kzpj;jpahyj;jpw;Fg; gpwF kzy; jl;bd; kPJ gbe;Js;s milay; gbtj;jpd; cauj;ij

msf;fTk;.

² milaypd; rjtPjj;ijf; fzpg;gply;.

² kzypd; cauk; = H
1

²   milay; gbtj;jpd; cauk; = H
2

²   milay; rjtPjk; = 
2

1

H 100

H



cjhuzk;

²   kzypd; cauk; = 80 kp.kP.
²   milay; gbtj;jpd; cauk; =  6 kp.kP.

²   milay; rjtPjk; = 
6 100

7.5%
80




mtjhdpg;gpw;fhd topfhl;ly;(
nraw;ghl;bd; ,Wjpapy; tpsq;fpf; nfhz;l tplaq;fis ,q;F Fwpg;gpLf. cjhuzkhf>

² nghUl;fspd; tO $ FiwghLfs; ,Ug;gpd; mit

² nraw;ghLfSf;fhff; fpilj;j Neuk;

² gupNrhjidapd; Nehf;fk; epiwNtw;wg;gl;ljh?

jPu;tpw;fhd mwpTWj;jy;fs;(
² ,g;gupNrhjid %yk; cWjpahFk; tplaq;fs; ahit?

² epUkhz Ntiyfspd; NghJ ,jd; %yk; ngw;Wf;nfhz;l mwpT kw;Wk;  jpwd;fisg;

gad;gLj;Jk; Kiw

² ,g;gupNrhjidia ,ij tpl ed;whfr; nra;a KbAkhapd; ,k;Kiwapid khw;wpaikf;f

Ntz;ba tpjk;

Kf;fpa tplaq;fs; :

² fl;ll NtiyfSf;F kziyj; njupT nra;Ak; NghJ Kjypw;F (Source) Vw;g mjpy;

mlq;fpAs;s fopTg; nghUs; tiffSk; msTfSk; NtWgLtnjd;gij ftdj;jpw;

nfhs;sy; Ntz;Lk;.

²  ,q;F 100 kp.yP. tiu kzy;

khjpupia epug;gTk;.
²      fiury; kl;lk; 150 kp.yP tiu NkYk;

cg;G ePu; Nru;f;fTk;.

kzy;

ePu; kl;lk;

cg;G ePu;

milay;;

kzy;
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² Mw;W kzypy; rhjuzkhf milay; $Ljyhf mlq;fpapUf;f KbAk;. mj;Jld; fly;

kzy; kw;Wk; jiuapy; cs;s kzypy; mt;thW ,Ug;gjpy;iy. MdhYk; fly; kzypy;

NtWk; cg;G tiffs;> mlq;fp ,Uf;ff; $Lk;. mNjNghd;W jiuapy; cs;s kzypy;

Nrjdg; nghUl;fSk; $basT fspAk; fhzg;gLk;.

² ,jd;gb kziyg; ngw;Wf; nfhz;l ,lj;jpd; mbg;gilapy; milay; gupNrhjidf;F

cl;gLj;j Ntz;Lkh> ,y;iyah vd;gijj; jPu;khdpf;f KbAk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 02 (4.1.2)

Njitahd nghUl;fisAk; cgfuzq;fisAk; njupT nra;jy;

cgNahfpf;fg;gLk; ghj;jpuq;fs; Rj;jkha; cs;sdth vd;gij cWjp

nra;Jnfhs;sy;

ePupy; cg;igf; fiuj;J fyitiaj; jahu; nra;J nfhs;sy;

msTr;rhbia kl;lkhd Nkw;gug;gpy; itj;Jj; jahu;nra;jy;

msTr; rhbapy; 100 kp.kP cauj;jpw;F Nju;e;njLf;fg;gl;l kz;izf;

nfhz;L epug;Gjy;

150 kp.kP. jput kl;lk; tiu cg;Gf; fye;j ePiu epug;Gjy;

msTr;rhbia %bnahd;wpdhy; %b ed;whff; FYf;Fjy;

msTr;rhbia kl;lkhd Nkw;gug;gpy; itj;J kz;zpd; kl;lk;

fpilahf cs;sjh vd;gjid cWjpg;gLj;jpf; nfhs;tjw;fhf

nkJthfj; jl;Ljy;

kzYk; milaYk; gbaf;$bajha; %d;W kzpj;jpahyq;fs;

mirahky; itj;jy;

milay; jl;bd; cauj;ij mstply;

- fpl;ba kp. yPl;lUf;F (05)

kz;jl;bd; cauj;ij mstply;

- fpl;ba kp. yPl;lUf;F (03)

milaypd; tpfpjj;ijf; fzpj;jy;

gupNrhjidapd; gjpTfisg; NgZjy;

nrad;Kiwiaf; Fwpj;Jf; nfhs;sy; (05)

xt;nthU fl;lj;jpYk; ngw;Wf; nfhz;l juTfisf; Fwpj;Jf;

nfhs;sy; (05)

Njitf;Nfw;g tupg;glq;fisr; rku;g;gpj;jy; (05)

milay;; tpfpjj;ijf; fzpg;gjid gbKiw mbg;gilapy;

Kd;itj;jy; (10)

nrad;Kiwapd; Rj;jk; tplakhff; ftdQ; nrYj;jy;

cgfuzq;fisj; jpUj;jkhff; ifahSjy;

mstPLfisg; ngWk;NghJ El;gKiwfisf; ifahsy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

04

04

04

04

05

05

05

04

05

05

05

10

25

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghL

4.2.1 Rtu; %iy fl;Ljy; - Mq;fpyf;fl;L

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.2 : epUkhzf; fUkq;fspy; gad;gLk; nrq;fw; fl;Lfisf; fl;Lthu;.

ghlNtisfs; : 04

fw;ww; NgW : nrq;fy; kw;Wk; rhe;jpidg; gad;gLj;jp Neuhd Rtu;> Rtu;

%iynahd;iw epUkhzpg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : cgfuzq;fisr; rupahfg; gad;gLj;Jk; jpwd; (Nkrd; fuz;b>

J}f;Ff; Fz;L> kl;lg;gyif> ePu;kl;lk;)

² Mq;fpyf;fl;L Kiwiag; gad;gLj;jp fl;ilf; fl;Ljy;> Mq;fpyf;

fl;LKiwf; Nfhl;ghLfSf;F Vw;g nrq;fw;fisg; gug;Gjy;>

J}f;Fg; ghu;j;jy;> kl;lg;gLj;jy;.

mwpKfk; : nrq;fy;ypdhy; Nkw;nfhs;sg;gLfpd;w epUkhzpg;Gf;fspd;

Kf;fpakhd fhuzpahf miktJ nrq;fy; fl;lhFk;. fl;Lkhdk;

vDk; gpizg;G vd;gJ Rtnuhd;wpd; njhlu;r;rpahf epiyf;Fj;J

rhe;J mikahjthW nrq;fw;fisg; gug;GtjhFk;. nghJ

gad;ghl;bYs;s fl;Ltiffshf ePbirf;fy; fl;L> jiyf;fy;

fl;L> Mq;fpyf; fl;L kw;Wk; gpnykpRf; fl;L tiffis ,dq;fz;L

nfhs;s KbAk;. mj;Jld; xt;nthU fl;L tiff;Fk; tpNrlkhd

,ay;Gfs;> vy;iyfs; kw;Wk; gad;gLj;jf;$ba ,;lq;fs; NtWgLk;.

Nfhl;ghL :  xNu Neuhf epiyf;Fj;J rhe;J mikahjthW nrq;fw;fisg;

gug;Gtjd; %yk; Rtupd; kPJ njhopw;gLfpd;w Rikfs; $Ljyhd

Rtu; gug;gpDs; gq;fpl;L Rtupdbapy; njhopw;gLfpd;w Rikia

,opthf;FtNj nrq;fy; fl;nlhd;wpd; Nfhl;ghlhFk;.

                  gpizg;nghd;W fhzg;gLk; NghJ tpirahdJ gpupe;J nry;fpd;w tpjk;

                  gpizg;nghd;W ,y;yhjNghJ tpirahdJ gpupe;J nry;fpd;w tpjk;

  

 

 
 

 

Mq;fpyf; fl;L

ePbirf;fy; fl;L jiyf;fy; fl;L

gpnykpRf; fl;L
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fpilg;glk; 2>4 tup

fpilg;glk; 1>3 tup

4 fy; ePsk;

3 1$2 
f
y
; 
e
Ps
k
;

Njitahd cgfuzq;fSk; nghUl;fSk;

Kiwapay;:   ² msTehlh> E}y; vd;gtw;iwg; gad;gLj;jp jug;gl;Ls;sRtu;

%iyia milahskpLf.

² Rtu; %iynahd;iw epUkhzpf;Fk;NghJ xU gf;fj;jpw;F

ePbirf;fy; gug;Gk; NghJ mLj;j gf;fj;jpw;F jiyf;fy;iyg;

gug;GtJ Mq;fpyf; fl;LKiwapd; ,yl;rzkhFk;.

² Kjypy; jiyf; fy;tupiag; gug;Gf.

² rhe;jpidg;gug;gp (10 kp.kPw;wu; jbg;gpw;F) mjd; kPJ

Rtu;%iyapd; KjyhtJ jiyf;fy;iy itf;fTk;.

² ePu; kl;lj;jpdhy; itf;fg;gl;l fy;iy NeuhfTk; FWf;fhfTk;

kl;lk; nra;J ,Of;fg;gl;l E}ypw;F Neu;tupirg;gLj;Jf.

² Fwpg;gpl;l J}uj;ij mse;J Rtupd; Edpf; fy;iy itj;J

mjidAk; kl;lk; nra;J E}ypw;F Neu;tupirg;gLj;Jf.

² mf;fy;iy KjyhtJ fy;Yld; Neu;tupirg;gLj;Jf.

² KjyhtJ jiyf;fy;ypw;Fg; gpwF ,uhzp Kbg;G xd;iw

,l Ntz;Lk;. Ve;jpiaAk; rk;kl;biaAk; gad;gLj;jp

nrq;fy;nyhd;iw ntl;b ,uhzpKbg;ig jahu; nra;J

nfhs;f.

² ,ileLNt jiyf;fw;fisg; gug;Gf. Nky; kl;lj;jpw;Fk;

E}ypw;Fk; NeuhfTs;sjh vd;gijg; guPl;rpf;f.

² jw;NghJ Rtu; %iyapd; mLj;j gf;fr;Rtupw;fhd ePbirf;

fw;fs; ,uz;L tPjk; gug;Gf. fpilf;fg; ngw;Ws;s

nrq;fw;fspd; ePsk;> mfyj;jpw;F Vw;g fl;Lkhdj;jpd; jbg;ig

mikj;Jf; nfhs;f.

² fw;fis kl;lk; nra;J E}ypw;F Neu; tupirg;gLj;Jf.

² E}iy mfw;wptpl;L rhe;J ,ilntspfis rhe;jpdhy;

epug;gp Nkrd; fuz;bapdhy; ,Wf;Ff.

Kd;gf;fj; Njhw;wk;

E}Yk;
MzpAk;

(Line & pin)
Ve;jpAk; rk;kl;bAk;
(bloster sledge hammer)

J}f;Ff; Fz;L
(plumb bob)

kl;lg; gyif
  (Straight edge)

rhe;Jr; rl;b
 (mortar pan)

fspr;rhe;J
(clay mortar)

nrq;fy;
(bricks)

msT ehlh
(measuring tape)

ePu; kl;lk;
 (spirit level)

rhe;jfg;ig
 (mason trowel)
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² KjyhtJ tupapw;F rhe;jpidg; gug;gp ,uz;lhtJ tupiag;

gug;g Muk;gpf;Ff.

² ,e;jf; fl;Lkhdj;jpNy ePbirf;fy; tupapd; kPJ jiyf;fy;Yk;

KjyhtJ jiyf;fy; tupapd; kPJ ePbirf;fy;Yk;

,lg;gLfpd;wJ vd;gijf; ftdj;jpw; nfhs;f.

² ,uz;lhtJ tupf;F fw;fisg; gug;Gk; NghJ Kjy; fy;iyAk;

filrpf; fy;iyAk; fPo; fy; tupapd; Kfg;gpw;F J}f;Fg;

ghu;f;Ff. ,il eLf;fw;fis mt;tpU fw;fSf;Fk; Neu;

tupirg;gLj;Jf.

² Njitahd cauj;jpw;F kpFjp tupfis mikf;f.

mtjhdpg;gpw;fhd topfhl;ly;(

² Ntiyf;Fg; nghUj;jkhd cgfuzq;fisj; njupT nra;jy;

$ cgfuzq;fspd; tOf;fs;

² nrq;fw;fspd; juk;

² rhe;Jf; fyitapd; nghUj;jk; $ nghUj;jkpd;ik

² cgfuzq;fisg; gad;gLj;Jk; El;gj; jpwd;fs; (cjh: Nkrd;

fuz;b> J}f;Ff; Fz;L> kl;lg; gyif> ePu;kl;lk;)

² toq;fpa fhyk;

jPu;tpw;fhd mwpTWj;jy;fs; (

² ,e;jr; nrad;Kiwr; nraw;ghl;bd; %yk; cWjpahfpd;w

tplaq;fs; ahit?

cjhuzk;:

1. Mq;fpyf; fl;bd; mbg;gil ,ay;Gfshd jiyf;fy;

tupnahd;Wk; ePbirf;fy; tupnahd;Wk; khwp khwp mikAkhW

Mq;fpyf; fl;il rupahff; fl;Ljy;

2. Kjy; jiyf;fy;ypw;Fg; gpwF ,uhzp Kbg;nghd;iw ,ly;.

² ,r;nraw;ghl;il nrad;Kiwahf gad;gLj;jf;$ba

re;ju;g;gq;fs;.

Kf;fpa tplak; ( ² epUkhzj;JiwapNy nghJthfg; gad;gLj;jg;gLfpd;w kpfTk;

cWjpahd gpizj;jy; Kiw Mq;fpyf;fl;L KiwahFk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 03 - (4.2.1)

05

05

05

05

05

05

05

05

10

05

05

05

10

05

05

05

05

05

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

,lj;ijg; gupNrhjpj;J NjitahdthW mikj;Jf; nfhs;sy;

Rtu; %iyf;F E}y; ,Oj;jy;

3>4>5 Kiwfisg; gad;gLj;jp Rtu; %iyf;F E}y; ,Oj;jy;

Rtu; %iyapd; nrq;Nfhzj;jpd; gpioapd;ik (  30)

rhe;J guj;JjYk; nky;ypajhf;FjYk;

El;g KiwfNfw;g fuz;biag; gad;gLj;Jjy;

rhe;Jg;gilapd; jbg;gpidf; fpilahfg; NgZjy;

nrq;fy; guj;Jjy;

nrq;fw;fspd; ,U me;jq;fisAk; J}f;Fg; ghu;j;J mikj;Jf;

nfhs;sy;

nrq;fy; tupir> E}Yf;Nfw;g tupirg;gLj;jy;

guj;jg;gl;l nrq;fy;iy ePu;kl;lj;Jf;F kl;lk; nra;jy;

rhe;J ,ilntspapd; jbg;ig (10 kp.kP mstpy;)g; NgZjy;

fl;bd; mikg;G

fl;bd; Kbg;G

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

jkJk;> gpwupdJk; ghJfhg;ig cWjp nra;Ak; tifapy;

nrayhw;Wjy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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nrad;Kiwr; nraw;ghL

4.3.1 tYT+l;lg;gl;l nfhq;fpwPw;W %bnahd;iwg; gy;NtW tbtq;fspy; jahupj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.3 : epUkhz NtiyfSf;F nfhq;fpuPw;iwg; gad;gLj;Jthu;.

ghlNtis : 01

fw;ww; NgW : Njitf;Fg; nghUj;jkhd tYT+l;lg;gl;l nfhq;fpwPw;W

gFjpnahd;iwj; jahupg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : jug;gl;Ls;s tpgunkhd;wpd; gpufhuk; tYT+l;lg;gl;l vspa

nfhq;fpwPw;W %bnahd;iwj; jahupj;jy;. ,jw;fhf fPOs;s

tplaq;fs; gw;wpf; ftdj;jpw; nfhs;sy;.

² Njitf;F Vw;g khy; tbtikg;Gf;fisj; jahupj;jy;. (nfhq;fpwPw;W
,Wf;fkile;jjd; gpd;du; ghJfhg;ghfTk; ,yFthfTk; khy;

mikg;gpid (form work) fow;wp mfw;wpf; nfhs;s KbAkhjy;

Ntz;Lk;.)

²tYT+l;liyg; gad;gLj;Jk; NghJ jfty;fspd; mbg;gilapy;

tYT+l;liy ,izj;jy;.

- gpujhd tYT+l;liyAk; tYg; gq;fPl;L tYT+l;liyAk;

,dq;fhzy;.

- tYT+l;ly;fSf;fpilapyhd ,ilntspia ,dq;fhzy;.

- rupahd ePsj;jpw;F tYT+l;ly; fk;gpfis ntl;bf; nfhs;sy;.

- tYT+l;ly; fk;gpfis cupathW itj;jYk; (,lg;gLj;jy;)

fl;L fk;gpapdhy; mit khw;wkilahjthW fl;LjYk;

- rupahd %Lifiag; Ngzy;.

² nfhq;fpwPl;il fyit nra;jy;> ,Ljy;> ,Wf;Fjy;> gjg;gLj;jy;.

mwpKfk; ( jw;Nghija epUkhzj;JiwapNy gutyhfg; gad;gLj;Jfpd;w

epUkhzg; nghUshfpa nfhq;fpwPw;whdJ kpfTk; caupa neUf;fy;

rf;jpiaf; nfhz;Ls;sJ. cw;gj;jpapd; NghJ gad;gLj;jg;gLfpd;w

%yg;nghUl;fspd; jd;ik> %yg; nghUl;fSf;fpilapyhd tpfpjk;>

cw;gj;jpr; nray;Kiw Nghd;w tplaq;fisg; nghWj;J

nfhq;fpwPw;Wfspd; typik NtWglyhk;. NkYk; tYT+l;liyg;

gad;gLj;jp ,Oit tpir> nfha;T tpir Mfpa typikfisj;

jhq;fpf; nfhs;sf;$ba Mw;wy;fisf; nfhq;fpwPw;WfSf;F ngw;Wf;

nfhLf;f KbAk;.

Nfhl;ghL : ,ay;ghfNt nfhq;fpwPw;W neUf;fy; rf;jpiaf; nfhz;Ls;sJ.

tYT+l;ly; %yk; nfhq;fpwPw;Wfspd; ,Oit kw;Wk; nfha;T rf;jpia

mjpfupj;Jf; nfhs;s KbAk;. rPnke;jpw;Fk; kzypw;Fkpilapyhd

tpfpjk; ePu;> rPnke;jpd; tpfpjk; Nghd;w tplaq;fs; gpujhdkhf

nfhq;fpwPw;wpd; typikf;F jhf;fk; nrYj;Jfpd;wJ.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² 10 kp.kPw;wu; KWf;F cUf;Ff;fk;gp (10 mm tor steel)
² 12 kp.kPw;wu; KWf;F cUf;Ff; fk;gp (12 mm tor steel)
² juq;Fg; ngWkhdk; 18 cila fl;Lf; fk;gp (G 18 binding wires)
² 3$4ZZ (19 mm) msTila cil fy;(3/4'' metal) ful;Lj; jpws;.
² kzy; (sand)
² rhjhuz Nghl;yhe;J rPnke;J (SLS107) (Ordinary Portland Cement)
² Rj;jkhd ePu; (pure water)
² nkd; kuj;jpdhy; mupe;njLj;j gyif (timber planks)

ePsk; 1000 mm x mfyk; 100 mm x jbg;G 25 mm
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² fk;gp Mzp (Wire Nails) 50 kp.kP.
² kl;lg;gyif (Straight edge)
² if ths; (hand saw)
² %iy kl;lk; (tri square)
² ftu;r; Rj;jpay; (claw hammer)
² cNyhfkupAk; ths; (hack saw)
² jhr;rp (pan)
² thsp (GI bucket)
² rts; (shovel)
² Nkrd; fuz;b (mason trowel pointed)
² fk;gp fl;Lk; cgfuzk; (hacker)
² fk;gp ntl;b (bar cutter)

  cNyhfkupAk; ths;       fk;gp fl;Lk; cgfuzk; fk;gp       ntl;Lk; cgfuzk;

Kiwapay;(

² jug;gl;Ls;s jftypd;gb jahupj;Jf; nfhs;s Ntz;ba

tYT+l;lg;gl;l nfhq;fpwPw;W %bapd; tbtk;> mstPLfs;>

tYT+l;ly;fspd; tpguk; Nghd;wtw;iw ,dq;fhz;f.

          fpilg;glk; (plan view)

² tYT+l;lk; nra;a Ntz;ba jpirfSk; tYT+l;ly;fSf;F

,lNtz;ba (%Lif) fhg;Gg; gw;wpf; fUj;jpw; nfhz;L xt;nthU

tYT+l;Lk; fk;gpapd; ePsj;ijAk; Njitahd mj;jifa

fk;gpfisAk; gl;baw;gLj;Jf.

jahupj;j nfhq;fpwPw;W %b

mm

mm

mm

12 kp.kP. fk;gp 150 kp.kP ,ilntspf;F (gpujhd tYT+l;b)

T12@ 160 c/c

25 kp.kP. %Lif

10 fk;gp 160 kp.kP. ,ilntspf;F (tY tpepNahf tYT+l;b)

  T10@ 160 c/c

550

600

35
0
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² jug;gl;Ls;s tYT+l;lk; nra;Ak; fk;gpfisj; Njitahd

ePsj;jpw;F ntl;b Ntwhf;fpf; nfhs;f.

² xNu tifahdJk; xNu ePsj;ijAKila fk;gpfis xd;whf

itj;Jf; fl;b mjpy; fk;gpapd; ngaiuf; fhl;Lfpd;w

Fwpg;nghd;iw itf;Ff.

² jpl;lkplg;gl;Ls;sthW tYT+l;liy mikj;J fl;Lf;fk;gpiag;

gad;gLj;jp tYT+l;Lk; fk;gpfspd; mikT khwhj gb itj;Jf;

fl;Lf.

nfhq;fpwPw;W ,Ltjw;F Kd;du; khy; tbtikg;gpDs; $L

² jug;gl;Ls;s mupkuk;> fk;gpMzp vd;gtw;iwg; gad;gLj;jp khy;

tbtikg;igj; jahupj;jy;. ,q;F 900 Aila %iyiaj;

jahupg;gjw;F %iykl;lj;ijg; gad;gLj;Jf. NjitNaw;gbd;

tbtj;ijg; NgZtjw;F Nkyjpfkhf Mjhug; gl;bnahd;wpd;

%yk; khy; Ntiyf; fl;likg;ig cWjpahf;fpf; nfhs;sTk;.

    khy; tbtikg;G

² Kd;du; jahupj;Jf;nfhz;l tYT+l;L;k; fk;gpf; $l;il khy;

tbtikg;gpDs; itf;Ff. ,q;F tYT+l;lk; nra;tjw;F cupa

kiwg;igg; NgZtjw;F %L fl;iliag; gad;gLj;Jf.

² toq;fg;gl;Ls;s %yg;nghUl;fisg; gad;gLj;jp 1(2(4 ^3$4ZZ&
tpfpjj;ijf; nfhz;l nfhq;fpwPw;Wf; fyitiaj; jahupf;Ff.

fk;gp fl;Ljy;

12 mm fk;gp10 mm fk;gp

ePsk; Jz;Lfspd; vz;zpf;if ePsk; Jz;Lfspd; vz;zpf;if
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² tYT+l;ly; fk;gpfSldhd khy; tbtikg;gpDs;Ns nfhq;fpwPw;Wf;

fyitia epug;gp ,Wf;fTk;. ,jw;F rhe;J mfg;igiaAk;>

10 kp.kP. msTila tYT+l;ly; fk;gpj; Jz;nlhd;iwg; gad;gLj;j

KbAk;.

² Nkw;gug;ig Kbg;Gr; nra;tjw;F kl;lg;gyifiaAk; rhe;J

mfg;igiaAk; gad;gLj;Jf.

² 24 kzpj;jpahyq;fspd; gpd;du; khy; tbtikg;ig mfw;Wf.

² 24 kzpj;jpahyq;fspd; gpd;du; ePu; ,l;Lg; gjg;gLj;jiy

Muk;gpf;Ff.

mtjhdpg;gpw;fhd topfhl;ly;(² mtjhdpf;fg;gl;l tplaq;fis ,q;Nf Fwpg;gpLf.

cjhuzk;:

1' khy; tbtikg;igj; jahupj;jy;> gad;gLj;jpa nghUl;fs;>

ntt;NtW khy; tbtikg;G khjpupfs;.

2' gpujhd kw;Wk; tYg;gq;fPl;L tYT+l;bfis ,dq;fhzy;.

3' %L fl;ilaply;.

4' nfhq;fpwPw;Wf; fyitiaj; jahupj;jy;

5' nfhq;fpwPw;W ,ly;.

6' ,Wf;Fjy;.

7' gjg;gLj;jy;.

jPu;khdj;jpw;fhd mwpTWj;jy;fs;

( ² nfhq;fpw Pw ;W cw;gj;jpfspd; juj;jpidg; NgZtjw;F

%yg;nghUl;fisg; ngw;Wf; nfhs;sy;> msj;jy;> fyj;jy;>

nfhz;L nry;yy;> ,Ljy;> ,Wf;Fjy; kw;Wk; gjg;gLj;jy; Mfpa

gbKiwfspd; NghJ rupahd El;gKiwfisg; gpd;gw;w Ntz;Lk;.

² tYT+l;ly; nra;tjd; mtrpak;

² tYT+l;ly; gad;gLj;jypd;NghJ ftdj;jpy; nfhs;s Ntz;ba

tplaq;fs;

² khy; gad;gLj;Jk;NghJ Njitf;Nfw;wthW khy; tbtikg;ig

mikf;Fk; NghJ ftdj;jpy; nfhs;sNtz;ba tplaq;fs;

² gy;NtW NjitfSf;F gad;gLj;Jfpd;w khy; tbtikg;G

tiffs;

Kf;fpa tplaq;fs; ( ² gpujhd tYT+l;ly; kw;Wk; tY gq;fPl;L tYT+l;ly; nghwpapay;

tiuGfspy; fhl;lg;gl;Ls;s jpirf;F rupahfg; gug;Gjy; Ntz;Lk;.

² tYT+l;ly; fk;gpfs; FWf;fWf;fpd;w xt;nthU ,lj;ijAk;

fl;Lf;fk;gpapdhy; fl;Ljy; Ntz;Lk;.

² kiwg;Gf; $l;bDs; tYT+l;liy itj;J %Lfl;ilapYs;s

fk;gpapdhy; tYT+l;ly; fk;gpf;Ff; fl;l Ntz;Lk;.

%L fl;il (cover block)
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 04 - (4.3.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

nrad;Kiwr; nraw;ghl;il Nkw;nfhs;tjw;Fj; jahu;gLj;jg;gl;Ls;s

,lj;ijr; Rj;jQ; nra;jy;

jpl;lj;ij thrpj;jwpe;J Maj;jkhjy;

jpl;lj;jpd;gb

- gpujhd tYT+l;ly;fspd; ePsj;jpw;F tYT+l;ly;fis ntl;bf;

nfhs;sy; (05)

- tY tpepNahf tYT+l;ly;fspd; ePsj;jpw;F tYT+l;ly;fis

ntl;bf; nfhs;sy; (10)

- fk;gp tisaj;ijj; jahupg;gjw;F fl;Lf;fk;gpfis ntl;bf;

nfhs;sy; (02)

- tbtikg;G khw;wKwhj tifapy; fk;gp tiyiaj; jahupj;jy;(10)

khy;tbtikg;igj; jahu;nra;jy;

- toq;fg;gl;Ls;s mupkuj;jpidf; Fwpj;j mstPLfSf;fpzq;f

ntl;bf; nfhs;sy;  0.5 mm  (05)

- %iyfs; 900 MFkhW itj;J fk;gp Mzpfis mbj;J

khy;tbtikg;igj; jahupj;jy; (05)

- khy;tbtpid epiyg;gLj;Jtjw;F cupa Kiwfisf; ifahs;jy;

(03)

khy;tbtpDs; tYT+l;ly; $l;bid itj;J %Lfl;ilfisg;

gad;gLj;jp kiwg;igj; jahupj;jy;

nfhq;fpwPw;Wf; fyitiaj; jahupj;jy;

nfhq;fpwPw;W ,LjYk; ,Wf;FjYk;

nfhq;fpwPw;wpd Kbg;G

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fis tpidj;jpwd; kpf;ftifapy; ifahs;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

03

03

27

13

05

10

10

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

4.3.2 rJuf; nfhq;fpwPw;W J}z; xd;wpw;fhd Ve;jpfis (stirrup) tisj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpapyhd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.3 : epUkhz NtiyfSf;F nfhq;fpwPw;iwg; gad;gLj;Jthu;.

ghlNtis : 01

fw;ww; NgW : gy;NtW epUkhzpg;Gf;fspy; Ve;jpfs; ,Ltij tptupg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² J}zpd; FWf;F ntl;L kw;Wk; ftpT gw;wp ftdj;jpw; nfhz;L

cupa ePsq;fSf;F fk;gpfis ntl;bf; nfhs;sy;.

² FWf;Fntl;L msTfs; khwhjthW rupahd tbtj;jpy; Ve;jpfis

tisj;Jf; nfhs;sy;

mwpKfk; : fl;llq;fspd; NkNy cs;s Rikfs; mj;jpthuk; tiuapy;

CLflj;Jtjw;F J}z;fs; gad;gLj;jg;gLfpd;wJ. mg;NghJ

J}zpd; kPJ Vw;gLfpd;w Rikfs; fhuzkhf J}z;fspd; tYT+l;ly;

fk;gp tistijj; jtpu;g;gjw;Nf Ve;jpfs; ,lg;gLfpd;wd.

Nfhl;ghL : nfha;T typik fhuzkhf tYT+l;ly;fSf;F Vw;gLfpd;w

jhf;fj;jpidj; jLg;gjw;F Ve;jpfs; ,Ltjd; mbg;gilf;

Fwpf;NfhshFk;.

Njitahd cgfuzq;fSk; nghUl;fSk; (

² 6 kp.kP. nkd;cUf;Ff; fk;gp (6 mm mild steel bars)

² cNyhfkupAk; ths; (hack saw) my;yJ fk;gp ntl;b (bar cutter)

² fk;gp tisg;gjw;fhf fk;gpj;Jz;Lfs; nghUj;jg;gl;l Ntiy

Nkir (bar bending bench)

² 3 kPw;wu; msT ehlh(3 m steel tape)

² 10 kp.kP. fy;tidRf; Foha;

² %iy kl;lk;   (try square)

fk;gp tisg;gjw;Fg; gad;gLj;Jfpd;w cgfuzk;

 (bar bender)

Ve;jpfs;

nfhq;fpwPw;Wj; J}nzhd;wpy; tY CLflj;jy; tYT+l;lg;gl;l J}zpd; $L

fk;gp tisf;Fk; Nkir
(bar bending bench)
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Kiwapay; : J}zpd; FWf;Fntl;bw;Fg; nghUj;jkhdthW ftptpw;fhd

ePsj;ijf; Fiwj;J cNyhfkupAk; thspdhy; Njitahd

ePsj;jpw;Ff; fk;gpia ntl;bf; nfhs;f. (,q;F epyj;jpw;F Nkyhd

gpujhd fk;gpfs; fl;Ltjw;F ,U KidfspYk; nfhOf;fpnahd;W

itf;fg;gl Ntz;Lk;. mj;NjhL mjw;F 10d msT ePskhd

ePsnkhd;W itf;f Ntz;Lk;.

ntl;Lk; ePsj;ijf; fzpg;gpLtjw;fhd ml;ltiz

 ² ntl;bnaLf;fg;gl;l fk;gpia msT ehlhnthd;wpdhy; mse;J

fk;gpapd; ,U gf;fKk; 75 kp.kP. tPjk; ntz;fl;bnahd;wpdhy;

Fwpj ;J mjd; gpd;du ; 4 gf;fj;jpdJk; ePsj;ijAk;

milahsg;gLj;jpf; nfhs;f.

² 75 kp.kP. milahsg;gLj;jpa gFjpia fy;tidRf; FohapDs;

,l;L milahskpl;Ls;s ,lj;ij Ntiy Nkirapy;

nghUj;jpAs;s ,U 10 kp.kP. fk;gpj; Jz;LfSf;fpilapy; itj;J

tisj;Jf; nfhs;f.

² ,t;thNw 175 kp.kP. milahskpl;l gFjpiaAk; fy;tidRf;

FohapDs; ,l;L milahskplg;gl;Ls;s ,lj;ij 10 kp.kP.

fk;gpj;Jz;Lfspuz;bw;Fkpilapy; itj;J tisj;Jf; nfhs;f.

2

fk;gpapd;

tpl;lk;

(d) ̂ kp.kP.&

 225x225 kp.kP.

J}z;

tisTf;fhff; Fiwj;jy; 2d

nfhOf;fp
Fiwe;jJ

75kp.kP.

my;yJ 10 d

ikaf; NfhL

6 kp.kP. Ve;jp

Ve;jp

225x225 kp.kP. J}z;

7 5k p . k P .  e Pskhd

tisT
kiwg;G 25 kp.kP.

1

J}zpd;

FWf;Fntl;L

(kp.kP.)

3

kiwg;G kp.kP.
4

A - Ve;jpapd;

Rw;W ePsk;(kp.kP.)

4[225 - (2x 25)

 -(2 x 3)] =676

5

nfhOf;fp

Fiwe;jJ 75

kp.kP. my;yJ

 10d

(2 nfhOf;fpfs;)

  2 x 75

=150

6

tisTf;fhf

Fiwj;jy;

(5 tisTfs;)

xU tisTf;F

 2d tPjk;

5 x 2 x 6 = 60

7

ntl;Lk; ePsk;

(kp.kP.)

(4+5+6)

= 676+150 -
    60
=  766

6 25225 x 225
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² Ve;jpf; fk;gpia tisj;J Kbj;jjd; gpd;du; mjd; FWf;F

ntl;L msTfs; khwhjthW ,Uj;jy; Ntz;Lk;. mj;NjhL

rupahd rJu tbtpYk; fhzg;gly; Ntz;Lk;. %iyfs;

900 f;F ,Uj;jy; Ntz;Lk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² fk;gp ntl;Lk; ePsj;ijf; fzpg;gpLk; NghJ VjhtJ

rpukq;fs; ,Ug;gpd;>

² tisf;Fk; mr;rpidj; jahupj;Jf; nfhs;sy;.

² Ve;jpia tisj;jy; - msTfSk; tbtKk;

jPu;tpw;fhd mwpTWj;jy;; ( ² ,e;jr; nrad;Kiwr; nraw;ghl;bd; %yk; cWjpahfpd;w

tplaq;fs; ahit?

Kf;fpa tplak; : ² J}nzhd;W tisjyhdJ mjd; Nfj;jpufzpj msTfs;

kPJ jq;fpAs;sJ. cauk; $ba nky;ypa J}z; ,yFtpy;

tisaf;$baJ. mNjNtis cauj;jpy; Fiwe;j $ba

FWf;F ntl;Lf; nfhz;l J}zhdJ tistjpypUe;J

jLf;fg;gLk;. Ve;jpfSf;fpilapyhd ,ilntsp Fiwfpd;w

msTf;F tisjy; jLf;fg;gLk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 05 (4.3.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

mbj;js tis fk;gpia Fwpj;j mstpy; ntl;bf; nfhs;Sjy;

gpujhd tYT+l;ly;

Ve;jp

mbj;js tiy fl;Ljy;

fk;gp tisj;jy;

gpujhd tYT+l;ly;

Ve;jp

fl;Lf; fk;gpia jahu; nra;jy;

fl;Lf; fk;gpahy; fl;Ljy;

nrk;ikiag; gupNrhjpj;J cupa tbtj;jpw;F mikj;Jf; nfhs;Sjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ml ;fs pdJk ; >  nrhj ;Jf ;fs pdJk ; ghJfhg ;ig cWjp

nra;af;$bathW nrayhw;Wjy;

nraw;ghl;bd; NghJ mtjdhkhfr nraw;gLjy;

05

05

05

05

05

05

10

10

10

05

10

10

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

4.3.3 nfhq;fpwPw;W gupNrhjidf; Fw;wpiaj; jahupj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpapyhd

jfty;fis Kd;itg;ghu;.

Nju;r;rp kl;lk; 4.3 : epUkhz NtiyfSf;F nfhq;fpwPw;iwg; gad;gLj;Jthu;.

ghlNtis : 01

fw;ww; NgW : ² nfhq;fpwPw;Wfspd; gz;Gfis tptupg;ghu;.

² ntt;NtW NjitfSf;fhfg; gad;gLj;Jfpd;w nfhq;fpwPw;Wf;

fyit tpfpjq;fis tpsf;Fthu;.

² ntt;NtW NjitfSf;fhd nfhq;fpwPw;Wf; fyitiaf;

Fwpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² cau; juj;jpyhd nfhq;fpwPw;W Jizg;ghfq;fspd; cw;gj;jpr;

nrad;Kiwf;Fj; Njitahd nfhq;fpwPw;W %yg;nghUs;fisj;

Nju;e;njLj;jy;> msj;jy;> fyit nra;jy;> nfhq;fpwPw;iwf;

nfhz;L nry;yy;> ,Ljy;> ,Wf;Fjy; kw;Wk; gjdply; Nghd;w

gbKiwfspy; rupahd El;g Kiwfisg; gpd;gw;Wthu;.

² jahu; nra;J nfhz;l nfhq;fpwPw;W fyitapd; khjpupiag;

gad;gLj;jp nfhq;fpwPw;W gupNrhjidf; Fw;wp xd;iwj;

jahu;nra;jy;.

mwpKfk; : Fbrhu; nghwpapay; Jiwapy; gutyhfg; gad;gLj;jg;gLfpd;w

kw;Wk; cw;gj;jp nra;ag;gl;l epUkhzpg;Gg; nghUshd

nfhq;fpwPw;Wf;fspd;  juj;ijg; gupNrhjpj;Jg; ghu;g;gjw;F gy;NtW

gupNrhjidfs; Nkw;nfhs;sg;gLk;. mtw;Ws; nfhq;fpwPw;W

,Wfpajd; gpd; mKf;F jpwd; jd;ikiag; gupNrhjpj;Jg; ghu;g;gjw;F

Nkw;nfhs;Sk; xU KiwahdJ nfhq;fpw Pw ;Wf; Fw;wpg ;

gupNrhjidahFk;. nfhq;fpwPw ;Wf; Fw;wpg;gupNrhjidapy;

gupNrhjidf; Fw;wpiaj; jahupj;J Fwpg;gpl;l ehl;fSf;Fg; gjdpl;L

,ae;jpuj;jpd; %yk; neUf;Fjy; rf;jpf;F cl;gLj;jp gupNrhjidf;

Fw;wp cilAk; RikiaAk; me;j Rikf;F ,lg;gl;l nfhq;fpwPw;W

Kfg;gpd; gug;gstpd; kPjhd nfhq;fpwPw;wpd; neUf;fy; rf;jpia

KbT nra;a KbAk;.

cjh: 150 x 150 kp.kP. Kfg;Gs;s nfhq;fpwPw;Wf; Fw;wpnahd;W

4500 ept;l;ld; Rikapd;NghJ cile;J NghFkhdhy; mq;F

neUf;fy; rf;jpahdJ

,J Xu; myF gug;gstpy; jhq;fpf; nfhs;Sk; RikahtNjhL

N /mm2 my;yJ kN /m2  vd msf;fg;gLk;.

Nfhl;ghL : rupahd El;g Kiwiag; gpd;gw;wp nra;J nfhz;l nfhq;fpwPw;W

xd;wpd; neUf;Fjy; rf;jpia cWjpg;gLj;jpf; nfhs;tjw;F

nfhq;fpwPw;W fyitapypUe;J ngw;Wf; nfhz;l khjpupiag;

gad;gLj;jp nfhq;fpwPw;Wg; gupNrhjidf; Fw;wp jahu; nra;ag;gLk;.

mf; nfhq;fpwPw;W gupNrhjidf; Fw;wp tpQ;Qhd Ma;T$lj;jpy;

,ae;jpuq;fspD}lhf neUf;fy; rf;jpf;F cl;gLj;jp cilAk;

NghJ jhq;fp epw;Fk; mjp$ba neUf;fy;; rf;jpia ,dq; fhz;ghu;.

,jid khjpupf;fhfg; ngw;Wf; nfhz;l nfhq;fpwPw;wpd; neUf;fy;

rf;jpahf ,dq;fhz;ghu;.

     4500N
150 x 150mm2

= 0.2N/mm2
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nfhq;fpwPw;Wf; Fw;wpia thu;g;Gr; nra;J 7 ehl;fspy;> 14 ehl;fspy;

my;yJ 28 ehl;fspy; neUf;fy; rf;jpiag; gupNrhjpj;J

nfhq;fpwPw;wpd; rf;jp njhlu;ghf jPu;khdk; vLg;ghu;. ,Lk; ,lj;ijg;

nghWj;J Njitahd neUf;fy; rf;jp NtWgLtNjhL

- nghUl;fspd; tpfpjk;

- nghUl;fspd; juk;

- fyit nra;jy;

- gjg;gLj;jy;

Nghd;w tplaq;fSk; neUf;fy; rf;jpapy; jhf;fk; nrYj;Jk;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² rhjhuz Nghl;yz;l; rPnke;J (Ordinary Potland Cement)

² kzy; (sand)

² 3$4 ZZ fUq;fy; Jz;Lfs; (ful;Lj;jpws;) (metal)

² ePu;  (water)

² nfhq;fpwPw;W gupNrhjidf; Fw;wpf;fhd mr;R (cube mould)

² Fj;Jk; Nfhy;  (tamping rod)

² Nkrd; fuz;b (mason trowel)

² jhr;rp (pan)

² thsp (GI bucket)

² rty;  (shovel)

Kiwapay; ( ² rPnke;J> kzy;> ful;Lj; jpus; vd;gtw;iwj; jug;gl;l tpfpjj;jpw;F

fdtstpd;gb ePUld; fye;J nfhq;fpwPw;Wf; fyitiaj;

jahupj;Jf; nfhs;f.

² cl;Gw Nkw;wsj;jpw;F krfpL vz;nza; tifnahd;W G+rg;gl;l

150 x 150 x 150 mm msTs;s nfhq;fpwPw;W gupNrhjidf;

Fw;wpf;fhd mr;ir ed;whfr; Rj;jk; nra;J epoyhd fpil

epynkhd;wpy; itf;Ff.

² jahu; nra;J nfhz;l nfhq;fpwPw;Wf; fyitia mr;rpd;

cauj;jpd; 1$3 tpl rw;W $bathW epug;gp ntspg;Gw Nkw;wsk;
fpilahf ,Uf;FkhW jahu; nra;J nfhs;f.

² 16 kp.kP. tpl;lKk; 600 kp.kP. ePsKk;> Kid Nfhs tbtKila

Fj;Jk; $updhy; 35 jlitfs; xNu tpjkhf mr;rpDs; ,Uf;Fk;

nfhq;fpwPw;iw jl;b ,Wf;fTk;.

² ,Wf;fpajd; gpd; mr;rpd; cs;gFjpapd; cauj;jpy; fpl;lj;jl;l

1$3 cauj;jpw;F nfhq;fpwPw;W epuk;gpapUj;jy; Ntz;Lk;.

nfhq;fpwPw;Wf; fy; Nkrd; fuz;b
jhr;rp

thsp
rty;

nfhq;fpwPw;Wg; gupNrhjidf;

Fw;wpapd; mr;R

(cube mould)
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² %d;W jlitfspy; KO mr;irAk; nfhq;fpwPw;wpdhy; epug;gp

Kbe;jjd; gpd;du; Nkw;wsj;ij Nkrd; fuz;bapdhy;

kl;lk; nra;J nfhs;s KbAk;.

² nfhq;fpwPw;Wld; $ba mr;ir 24 kzpj;jpahyq;fSf;F

cupa ,lj;jpNyNa itf;fTk;.

² 24 kzpj;jpahyq;fspy; gpd;du; mr;ir nfhq;fpwPw;W

gupNrhjidf; Fw;wpapw;F ghjpg;G Vw;glhjthW ghJfhg;ghf

fow;wp Ntwhf;Ff.

² thu;g;G nra;j jpfjpia Fw;wpapd; cr;rpapy; mope;J

Nghfhjthwhd epwg;G+r;nrhd;wpdhy; milahskpLf.

²  gupNrhjidf; Fw;wpiag; G+uzkhf ePupDs; mkpo;j;jp itf;f.

² 3> 7> 14 ehl;fs; my;yJ 28 ehl;fspd; gpd; ,e;jf;

Fw;wpiag; gupNrhjidf;F cl;gLj;j KbAk;.

mtjhdpg;gpw;fhd topfhl;ly;(

  fPOs;s fhuzpfs; njhlu;ghf cq;fsJ mtjhdpg;Gfisf;

Fwpg;gpLf.

² mr;ir jahu;gLj;jy;> ,lg;gLj;jypd; NghJ ftdj;jpy;

nfhs;s Ntz;ba tplaq;fs;

² nfhq;fpwPw; fyitiaj; jahupj;jy;

² mr;rpDs; nfhq;fpwPw;iw ,ly;

² mr;irf; fow;wp Ntwhf;Fjy;

² jpfjpiaf; Fwpj;jy;

² ePupy; mkpo;j;jpg; gjdply;

jPu;tpw;fhd mwpTWj;jy;fs; ( ² nfhq;fpwPw;nwhd;wpy; vjpu;ghu;f;fg;gLk; neUf;fy; rf;jpiag;

ngw;Wf; nfhs;tjw;Fj; Jiz Gupfpd;w fhuzpfs;

² gupNrhjidf; Fw;wp %yk; fhl;lg;gLk; rf;jpf;Fk; epak

nfhq;fpwPw;wpd; rf;jpf;Fk; ,ilNa khw;wk; Vw;gLtjw;fhd

fhuzk;

nfhq;fpwPw;Wf; Fw;wpfisj;

jahu; nra;jy;

gupNrhjidf; Fw;wp cilAk;

rf;jpia msf;Fk; ,ae;jpuk

thu;g;Gr; nra;ag;gl;l gupNrhjidf; Fw;wp
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Kf;fpa tplaq;fs;( ² nfhq;fpw Pw ;W gupNrhjidf; Fw;w pfs; rpytw;iw

nra;thu;fshapd;> mit xt;nthd;wpw;Fkhf nfhq;fpwPw;W

khj p u piag ; ngw ;Wf ; nfhz;l re ;ju ;g ;gq ;fis

,dq;fhzf;$bathW ngauplg;gly; Ntz;Lk;. ,jw;F ePupy;

fiuahj epwg; G+r;R tifiag; gad;gLj;j Ntz;Lk;.

² nfhq;fpwPw;Wf; fyitapy; ePu;> rPnke;J tpfpjj;ij rupahf

Ngzpf; nfhs;sy; njhlu;ghf ftdj;jpw; nfhs;s

Ntz;baJld; ePupd; msT Fwpg;gpl;l msit tpl

mjpfupf;Fkhapd; neUf;fy; typikapy; ghupa ghjpg;G

Vw;glyhk;.

² rupahd neUf;fy; rf;jpiag; ngw;Wf; nfhs;tjw;F

Fiwe;jJ nfhq;fpwPw; gupNrhjidiaf; Fw;wpfs; 3 I

MtJ gupNrhjpj;J ruhrupg; ngWkhdj;ijf; fzpj;jy;

Ntz;Lk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 06 (4.3.3)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

nrad;Kiwr; nraw;ghl;il Nkw;nfhs;sj; jahu;gLj;jg;gl;Ls;s

,lj;ijr; Rj;jQ; nra;jy;

Fwpj;j ,lj;ijj; Njitf;Nfw;g Rj;jQ; nra;J nfhs;sy;

nfhq;fpwPw;Wf; fyitf;fhd nghUl;fis msj;jy;

- kzy;> rPnke;J vd;gtw;iw msj;jYk; fyj;jYk; (2 2=4)

- fyitiag; guj;jp cupa tpfpj;jpd;gb mjd;kPJ fw;fisg;

guj;Jjy; (02)

- ePiug; gad;gLj;jp nfhq;fpwPw;Wf; fyitiaj; jahupj;jy; (03)

- nfhq;fpwPw;Wg; gupNrhjid mr;Rf;fisr; Rj;jg;gLj;jy; (02)

nfhq;fpwPw;Wg; gupNrhjid mr;Rf;fspd; cl;gf;f Kfg;gpy;

krnfz;nza; / vupf;fg;gl;l vz;nza;iag; G+Rjy;

mr;Rf;fisg; nghUj;jkhd ,lj;jpy; epiyg;gLj;jy;

jahupf;fg;gl;l nfhq;fpwPw;Wf; fyitiaf; nfhz;L mr;rpd;

cauj;jpd; 1/3 gq;if tplr; rw;W $Ljyhf mikAkhW epug;Gjy;

nfhq;fpwPw;iw ,Wf;Fjy;

kPz;LnkhUKiw mr;ir epug;GjYk; ,wf;FjYk; (4 2)

mr;rpd; Nkw;gf;f Kfg;G kl;lkhf;ff;$bajha; mikj;jy;

,t;thW NkYk; mr;Rf;fisj; jahupj;jy; (5 2)

24 kzpj;jpahyaq;fspd; gpd;du; mr;Rf;fisf; fow;Wjy;

thu;f;Fk; jpfjp mopahj tifapy; epue;ju ikapdhy; nfhq;fpwPw;Wj;

Fw;wpapy; milahskply;

nfhq;fpwPw;Wf; Fw;wpfis jz;zPupy; mkpo;j;jp itj;jy; (5 3)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fis tpidj;jpwd; kpf;ftifapy; ifahs;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

03

03

11

02

04

04

02

08

04

10

05

05

15

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghL

4.3.4 nfhq;fpwPw;W ,wq;fw; /  Nrhu;T tPo;r;rpg; gupNrhjidiar; nra;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.3 : epUkhz NtiyfSf;Ff; nfhq;fpwPw;iwg; gad;gLj;Jthu;.

ghlNtis : 01

fw;ww; NgW : ² nfhq;fpwPw;Wf;fspd; gz;Gfis tpgupg;ghu;.

² ntt;NtW NjitfSf;fhd nfhq;fpwPw;Wf; fyitfisf;

Fwpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs;: ² nghUj;jkhd %yg; nghUl;fisj; njupT nra;J nfhs;sy;.

² jug;;gl;Ls;s tpfpjj;Jf;F Vw;g %yg;nghUl;fis mse;J

rupahff; fyj;jy;.

² Nrhu ;T tPo ;r ;r pg ; gupNrhjidf;Fupa cgfuzq;fis

,dq;fhzYk;> rupahfg; gad;gLj;Jtjd; %yk; gupNrhjidia

Nkw;nfhs;sYk;

² Nrhu;T tPo;r;rpapd; cauj;ijr; rupahf thrpj;jy;

mwpKfk; : fl;ll epUkhzj;Jiwapy; gutyhfg; gad;gLj;jg;gLk;

epUkhzpg;Gg; nghUshd nfhq;fpwPw;Wfspd; juj;ijg;

guPl;rpg;gjw;Fg; gy;NtW gupNrhjidfs; Nkw;nfhs;sg;gLfpd;wd.

mtw;Ws; nfhq;fpwPw;W Ntiyfisr; nra;tjd; ,yF

jd;ikikia (workbaility) guPl;rpg;gjw;F Nrhu;T tPo;r;rp

gupNrhjid Nkw;nfhs;sg;gLk;. xt;nthU nfhq;fpwPw;W

juq;fSf;F Ma;T $l gupNrhjid%yk; cWjpg;gLj;jg;gl;l

tPo;r;rp cauk; xd;W cz;L. tPo;r;rp cauj;ijg; guPl;rpj;Jg;

ghu;f;Fk; NghJ gupNrhjidf;fhfg; ngw;Wf; nfhz;l

nfhq;fpwPw;Wf; fyitf;Fupa Nrhu;T tPo;r;rp cauj;ijg;

ngw;wpUe;jhy; ,jid Ntiy nra;tjw;Fg; nghUj;jkhd

nfhq;fpwPw;whff; fhl;l KbAk;.

Nfhl;ghL : nfhq;fpwPw;Wf; fyitnahd;wpdhy; Ntiy nra;jypd; ,yF

jd;ikia tPo;r;rpapdbg;gilapy; jPu;khdpf;f KbAk;. rupahd fyit

;

10-25

25-40

25-40

40-50

mq;fPfupf;fg;gl;l ,yq;if fl;ll ju epu;zaj;jpw;F Vw;g nfhq;fpwPw;W

fyitfSf;fhd mDkjpf;fg;gl;l ,wf;fk;

 ,wf;fk; kp.kP. ,y;gad;ghL

mj;jpthuj;Jf;fhf jdp nfhq;fpwPw;> Mjhuf;

fl;Lk; gug;GjYk;

jbg;G 75 kp.kP. f;F Fiwthd tPl;Lj; jsk;

tYT+l;lg;gl;l nfhq;fpwPw;W FWf;F tis>

gyifAk; J}z;fSk;

mjpf tYT+l;ly; nfhz;l nky;ypa

FWf;Fntl;Lf; nfhq;fpwPw;W

50-75

75-100

75-100

125-150

mjpu;T

gad;gLj;jg;gLk;

mjpu;T

gad;gLj;jg;glhj
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tpfpjk;> ePu; rPnke;J tpfpjj;jpd;gb cupa tpjj;jpy; fyit

nra;ag;gl;l nfhq;fpwPw;nwhd;wpdhy; Ntiy nra;jypd; ,yF jd;ik

cau; kl;lj;jpy; ,Uf;Fk;. NghJkhd msT nefpo;Tj;

jd;ikAilaJk; ,yFthf neUf;fy; nra;a KbtijAk; ,q;F

fhl;lg;gl;Ls;sJ.

Njitahd cgfuzq;fSk; nghUl;fSk;

( ² Nrhu;T tPo;r;rp $k;G (slump cone)
² nkhl;il Kidnfhz;l 16 mm

fk;gpf; $u;  (16 mm tamping rod, 600
mm long)

² jl;ilahd jfL  (flat plate)
² msT Nfhy; (measuring scale)
² ms;S  (scoop)
² nfhq;fpwPw;Wf; fyit(concrete)

(gupNrhjid ,y. 4.3.1 ,w;F

jahupj;njLj;j nfhq;fpwPw ;Wf;

fyitia ,jw;Fg; gad;gLj;j

KbAk;.

² ePu; kl;lk; (spirit level)

Kiwapay;( ² ed;whfr; Rj;jk; nra;ag;gl;l Nrhu;Tf; $k;ig jl;ilahd jfl;bd;

kPJ itj;J nfhq;fpwPw;Wf; fyitia ms;spiag; gad;gLj;jp

$k;gpd;  cauj;jpd; 1$3 msT epug;gTk;.

² nfhq;fpwPw;W ed;whfg; gjpAkhW nkhl;ilahd 16 kp.kP. fk;gpf;
$updhy; 25 jlitfs; nfhq;fpwPw;Wf; fyitf;F jl;b ,Wf;fTk;.

² Nkw;$wpathW $k;ig epug;Gk; tiu 3 jl;Lfshf nfhq;fpwPw;W
,l;L xt;nthU jl;bYk; 25 jlitfs; tPjk; Fj;jTk;.

² mjd; gpwF Nkyjpfkhd nfhq;fpwPw;iw fk;gpf; $updhy; ntl;b

$k;ig mirahjthW ,U gf;fj;jpYk; cs;s ifg;gpbapdhy;

epiyf;Fj;jhf cau;j;jp mjid nfhq;fpwPw;W ,wf;fj;jpd;

gf;fj;jpy; jl;ilahd jfl;bd; kPJ itf;fTk;.

²  ,q;F $k;ig epiyFj;jhfj; J}f;fp mfw;Wk; NghJ nfhq;fpwPw;Wf;

fyit Fwpg;gpl;l msT cauk; ,wq;Ftij mtjhdpf;f KbAk;.

Nrhh;T tPo;r;rpr;

Nrhjid cgfuzk;

,wf;fk; / tPo;r;rp$k;ig NkNy cau;j;Jjy;nfhq;fpwPw;W epug;gg;gl;l $k;G
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² cUtpy; fhl;bathW $k;gpd; kPJ fk;gpf;$u;

  my;yJ ePu; kl;lj;ij itj;JmsT Nfhiyg;

  gad;gLj;jp nfhq;fpwPw;Wf; fyit tPo;r;rpapd;

  cauj;ij /  ,wf;f cauj;ijg; ngw;Wf;

  nfhs;s KbAk;.

mtjhdpg;gpw;fhd topfhl;ly;(fPo;f;fhZk; tplaq;fs; njhlu;ghf cq;fs; mtjhdpg;igf;

Fwpg;gplTk;.

² $k;ig nfhq;fpwPw;wpdhy; epug;Gjy;

² $k;ig NkNy cau;;j;Jjy;

² tPo;r;rpapd; tbtKk; cauKk;

jPu;tpw;fhd mwpTWj;jy;fs;( ,e;jr; nrad;Kiwr; nraw;ghl;bd; %yk; cWjpahfpd;w

tplaq;fs; vit?

² tPo;r;rp cauk; Fiwe;jhy; mjpu;T+l;lk; nra;tJ fbdkhFk;.

nfhq;fpwPw;W ed;whf gjptilahJ.

² tPo;r;rpapd; cauk; $Lkhapd; nfhq;fpwPw;fspd; fl;likg;Gf;

$Wfs; miljy; Vw;gl;L cWjp gytPdkilAk;.

² epUkhz Ntiyfspd; NghJ ,g;gupNrhjidapy; ngw;Wf;

nfhs;sg;gl;l mwpT kw;Wk; jpwd;fisg; gad;gLj;Jk; Kiw

Kf;fpa tplaq;fs; : ² nfhq;fpwPw;Wf; fyitnahd;wpd; nraw;gLjd;ikf;F>

,lg;gLfpd;w ePupd; msT ngUk;ghYk; jhf;fk; nrYj;Jk;.

rpy re;ju;g;gq;fspy; ,e;j ePupd; msitf; $l;b /
Fiwg;gjw;Fj; Njit Vw;gLtJld; xt;nthU nfhq;fPw;W

juj;jpw;Fk; cupa ePupd; msT tpj;jpahrg;gLj;jhky; mjd;

tPo;r;rpapd; cauj;ijf; $l;b / Fiwj;Jf; nfhs;tjw;fhd
fyitnahd;W (admixtures) gad;gLj;jg;gLfpd;wJ.

² tPo;r;rp Fiwe;jpUe;jhy; Ntiy nra;tjw;F fbdkhFk;.

mjdhy; xt;nthU ,lj;jpw;Fkhd mq;fPfupf;fg;gl;l

tPo;r;rpf;Fg; nghUj;jkhdthW nfhq;fpwPw;Wf; fyitiaj;

jahupj;Jf; nfhs;s Ntz;Lk;.

² mjpu;j;jpiag; gad;gLj;Jk; NghJ mq;fPfupf;fg;gl;l tPo;r;rpia

tpl kpfTk; $Ljyhd tPo;r;rp mjpu;j;jpiag; gad;gLj;jhky;

nfhq;fpwPw;iw neUf;Ftjw;F Njit Vw;gLfpd;wnjd;gij

ml;ltiz %yk; mwpa KbAk;. vdNt KbAkhd vy;yhr;

re;ju;g;gq;fspYk; ,Wf;Ftjw;fhf mjpu;j;jpia gad;gLj;j

Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 07 (4.3.4)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

Ntiy nra;ag; NghFk; ,lj;ij Rj;jQ; nra;jy;

Fwpj;j ,lj;ij Njitf;Fg; nghUj;jkhdthW Rj;jQ; nra;J

nfhs;sy;

Nrhu;T tPo;r;rpg; gupNrhjidf; $k;igAk; gad;gLj;jpa Vida

Jizg;ghfq;fisr; Rj;jQ; nra;jy;

nfhq;fpwPw;Wf; fyitia jahu; nra;jy;

nfhq;fpwPw;Wf; fyitia Nrhu;T tPo;r;rpf;$k;gpw;Fs; epug;GjYk;

,Wf;FjYk;

3 jlitfSf;fhf (epug;Gjy; 5 3 / ,Wf;Fjy; 5 3)

Nkw;gug;ig jahu;nra;jy;> rpjwpAs;s nfhq;fpwPw;iw jfnlhd;wpd;;

%yk; mfw;Wjy;

$k;ig nrq;Fj;jhf NkNy cau;j;Jjy;

tPo;r;rpiar; rupahf mstpLjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

03

03

10

10

30
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03
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cupa ngw;w Fwpg;G
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gbKiw
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nrad;Kiwr; nraw;ghL

4.5.1. $iunahd;wpd; miu Kb -%l;nlhd;Wldhd khjpupnahd;iwj; jahupj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.5 : vspa $iunahd;wpd; fl;likg;ig tpsf;Fthu;.

ghlNtis : 01

fw;ww; NgW : mbg;gil ku%l;L Kiwfisg; gad;gLj;jp kug; gFjpfis xUq;F

Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² milahskpLjy;

² rupahd fUtpfisj; njupT nra;jy;

² milahskpl;ljd;gb rupahf ntl;b %l;ilg; nghUj;Jjy;

² fUtpfisr; rupahfg; gad;gLj;jYk; guhkupj;jYk;

² Ntiy nra;Ak; NghJ ghJfhg;G Kd;Ndw;ghLfisg; gpd;gw;wy;

: ² rpwe;j Ntiyg; gof;fj;ijg; gpd;gw;wy;

mwpKfk; : mupkuf ; $iunad;gJ gy;NtW mup kug ;gFjpfisf;

nfhz;litahFk;. Rtu; tis> Kfl;L tis> ifk;kuk;> ryhif

kw;Wk; vspNahb Nghd;wd ,tw;Ws; rpythFk;. $iur; rl;lfj;ij

mikg;gjw;F ,e;j mupkug;gFjpfis NjitahdthW ,izf;f

Ntz;Lk;. ,t;thW ,izg;gjw;F mupku %l;LfSk; gyfzpfSk;;

gad;gLj;jg;gLfpd;wd. ,e;j nraw;ghl;bd; %yk; $iunahd;wpd;

Rtu; tisf;F ,lg;gLfpd;w FWf;F miukb %l;nlhd;iw

nra;tjw;F ,aYkhFk;.

  FWf;F miu kb %l;L

Nfhl;ghL : mupkug; gFjpfs; ,uz;il %l;Lf;fshy; ,izf;Fk; NghJ

mt;tpU gFjpfspdJk; cWjpf;F Nrjk; Vw;glhjthW %l;il

jahu; nra;J nfhs;s Ntz;Lk;. mNj Nghd;W mk;%l;bw;F

vjpu;ghu;f;fpd;w Rikiaj; jhq;Fk; Mw;wYk; fhzg;gLjy; Ntz;Lk;.

,jd; fhuzkhf mupku %l;Lfisj; jahupf;Fk; NghJ me;je;j

kuj;jpypUe;J ntl;b mfw;w Ntz;ba msitAk; ntl;L

tbtj;ijAk; rupahf ,Ljy; Kf;fpakhFk;. mupku %l;ilj;

jahupf;Fk; NghJ mt;tt; %l;LfSf;Nf cupa Vw;Wf; nfhs;sg;gl;l

tbtKk;> ntl;bd; msTk; gad;gLj;jg;gl Ntz;Lk;. FWf;F

miukb %l;lhdJ Rtnuhd;wpd; kPJ ,Utisfis xd;Wld;

xd;W nrq;Fj;jhf itf;Fk; re;ju;g;gq;fspNy me;j tisfs;

,uz;ilAk; %l;Ltjw;fhFk;.

ehd;F jstbtf; $iu

FWf;F miu kb %l;L
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Njitahd cgfuzq;fSk; nghUl;fSk; (

²  ifths; -(hand saw)

²  300kp.kP. x 75kp.kP. x 50kp.kP. FWf;F ntl;Lila

rPtg;gl;l ,U nkd;kuj;Jz;Lfs;

(Timber - 75 x 50 x 300 mm long 2 piece)

²  ,Lf;fpAldhd jr;R Ntiy Nkir
      (bench carpentry with vice)

²  %iy kl;lk; (tri square)

²  mOj;jkhf;Fk; rPTsp - (block plane)

²  tiufk;G (marking gauge)

²  tiufj;jp - (marking knife)

²  juq;Fsp 25 kp.kP.
    (beveled chisel 25 mm)

²  fOe;Jths; (tenon saw)
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Kiwapay;( jug;gl;Ls;s kuj;Jz;Lfspuz;ilg; guPl;rpj;J fPNo jug;gl;Ls;s

tplaq;fis cWjpnra;J nfhs;f.

ePsk; 300 kp.kP.

mfyk; 75 kp.kP.

cauk; 50 kp.kP.

gf;fKk; tpspk;Gk; xd;Wld; xd;W nrq;Fj;jhf cs;sjh?

(%iykl;lj;ijg; gad;gLj;jp guPl;rpf;f)

² gf;fq;fspuz;bw;Fk;> tpspk;Gfspuz;bw;Fk; ,ilNa kpfTk; ey;y

gf;fj;ijAk; ey;y tpspk;igAk; njupTnra;J mjw;F cupa

milahsj;ij ,Lf.

² f pilj ;Js ;s kuj ;Jz ;Lfs p uz ;bYk ;  xU

KidapypUe;J 75 kp.kP. tPjk; mse;J %iykl;lj;ijj;

Jizahf; nfhz;L ,uz;L kuj;Jz;LfisAk; Rw;wp

ngd;rpnyhd;wpdhy; Nfhl;il tiuf.

² %iy kl;lj;jpdhy; Nfhl;il tiutjw;Fk; %iy

kl;lj;ij ,izg;gjw;Fk; vg;nghOJk; kpf ey;y

gf;fj;ijAk; kpfTk; ey;y tpspk;igAk; njupT nra;f.

² me;j milahsj;jpypUe;J NkYk; 75 kp.kP. gpd;gf;fkhf

Nfhnlhd;iw milahskpLf.

² ,t;thW kpfTk; ey;y gf;fj;jpd; kPJ tiuag;gl;l Nfhl;il

%iykl;lj;jpdhy; ,Ugf;f tpspk;Gfs; ,uz;bYk; milahskpLf.

² tiufk;ig kuj;Jz;bd; jbg;ghfpa 50 kp.kP. ,d; miuthrp (25

kp.kP. ,w;F) mikj;J> me;j msit tpspk;Gfspuz;bYk;

milahskpLf. tiufk;Gf; Nfhl;il $Ljyhd ePsj;jpw;F

tiutjd; %yk; mupkuj;jpy; fPwy;fs; Vw;gl ,lKz;L. vdNt

Njitahd ePsj;jpw;F khj;jpuk; Nfhl;il tiuf.

 

75 mm

 

 

kpf ey;y gf;fk;

 

kpf ey;y tpspk;G
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² jw;NghJ %l;bw;F ,U mupkuq;fspypUe;Jk; ntl;b mfw;w

Ntz;ba gFjpfis milahskpLf. ntl;Lk; Nfhl;il khj;jpuk;

tiufj;jpapdhy; milahskpLf.

² mfw;w Ntz;ba gFjpia fOe;J thspdhYk; juq;FspapdhYk;

ntl;b mfw;Wf.

² milahskplg;gl;l Nfhl;il khj;jpuk; rupahf ntl;Ltjd; %yk;

rpwe;j ,izg;nghd;iwg; ngw;Wf; nfhs;s KbAk;.

² ntl;bj; jahupf;fg;gl;l mupkuq;fspuz;ilAk; nghUj;Jf.

² ,Wf;fkhd jd;ik fhzg;gbd; cspapdhy; Rj;jk; nra;J

nghUj;Jtjw;Fj; Njitahd ,lj;ijg;ngw;Wf; nfhs;f.

² %l;L nrq;Fj;jhf cs;sjh vd;gij %iykl;lj;ijg;

gad;gLj;jpg; guPl;rpf;f.

² %l;by; cau;T jho;Tfs; fhzg;gbd; xg;gkhf;Fk; rPTsp>

mOj;jkhf;FQ; rPTspapdhy; rPtp kl;lg;gLj;Jf.

² fUtpfs;> cgfuzq;fs; kw;Wk; Ntiy jsj;ijr; Rj;jk; nra;f.

mtjhdpg;gpw;fhd topfhl;ly;(

nrad;Kiwapy; <LgLfpd;w NghJ ePu; tpsq;fpf; nfhz;l t plaq ; fis ,q ; Nf

Fwpg;gpLf. cjhuzkhf.

² fUtpfspdJk; nghUl;fspdJk; nrk;ik.

² fUtpfisg; gad;gLj;Jk; NghJ ftdj;jpw; nfhs;sNtz;ba tplaq;fs;

² nghUj;jpd; ,izg;G

² tbtikg;Gf;fis milahskpLk; NghJ ftdj;jpw; nfhs;s Ntz;ba tplaq;fs;
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jPu;tpw;fhd mwpTWj;jy;fs;(

² ,e;j %l;bw;F ,U ryhiffspypUe;Jk; rup miuthrpia ntl;b mfw;WtJ Vd;?

² ,e;j %l;L vt;tifahd $iufSf;Fg; gad;gLj;jg;gLfpd;wJ?

² ,e;j %l;bd;gb kuf; FWf;Fntl;bd; $ba msTfs; nfhz;l Kfg;Ng Rtu;kPJ

itf;fg;gLfpd;wJ. ,jw;fhd fhuzk; ahJ?

Kf;fpa tplaq;fs; (

² %l;ilg; gad;gLj;jp ,U tisfisAk; nghUj;jpajd; gpd;du; ku %iyfs; fod;W

Nghtijj; jtpu;g;gjw;F kuf; FWf;F ntl;bd; $ba mstPlhd 75 kp.kP. ,w;Fr; rkkhd

ePsKila kug;gFjpia ,U me;jq;fspYk; itj;jy; Ntz;Lk;.

² ,e;j %l;bw;F Mzp mbf;fj; Njitapy;iy.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 08 - (4.5.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

Ntiyf;Fg; nghUj;jkhd ,lnkhd;iwj; njupT nra;jy;

Ntiyf;Fg; nghUj;jkhdthW ,lj;ijj; jahu;nra;J nfhs;sy;

ryhifj ;  Jz ;Lfs p uz ;bdJk ;  gf ; f t ps pk ; Gfs ;

nrq;NfhzkhfTs;sjh vd;gij cWjpnra;J nfhs;sy;

(50 25 mm) gyifj; Jz;Lfspuz;bdJk; xU Kbtplk; tPjk;

%iykl;lj;ijg; gad;gLj;jp tpspk;gpw;Fr; nrq;Fj;jhf NfhL tiujy;

(5 2)

ifthis my;yJ fSe;J thisg; gad;gLj;jp milahsj;jpw;F

NeNu ntl;bf;nfhs;sy; (2 5)

ntl;ba me;jq;fis %iykl;lk; my;yJ rhANkhu %iykl;lj;ijg;

gad;gLj;jp 450 Nfhzj;jpy; mikAkhW milahskply; (5 2)

milahsj;jpd; topNa ntl;bf; nfhs;sy; (2 5)

ntl;bf;nfhz;l ,U me;jq;fisAk; (50 100 mm) ifkuj;jpd;

kPJ itj;J Neuhf;fp ifkuj;Jld; 900 apy; mikAkhW itj;Jf;

nfhs;sy; (5 2)

50 mm fk;gp Mzpfspuz;bdhy; ryhifg; ghfq;fspuz;ilAk;

ifkuj;;Jld; nghUj;Jjy; (5 2)

nghUj;jpd; rupahd jd;ik

,ilntsp 0 ± 5 mm  kp.kP. (5 Gs;spfs;)

,ilntsp 5 ± 10mm kp.kP. (5 Gs;spfs;)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

02

02

02

02

02
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10

10

10

10
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1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

4.5.2 $iunahd;wpd; %l;nlhd;Wldhd khjpupnahd;iwj; jahupj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.5 : vspa $iunahd;wpd; fl;likg;ig tpsf;Fthu;.

ghlNtis : 01

fw;ww; NgW : mbg;gil ku%l;L Kiwfisg; gad;gLj;jp kug; gFjpfis xUq;F

Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² kuj;jpid ntl;Ltjw;fhf milahsg;gLj;jy;.

² nghUj;jkhd fUtpfisj; njupT nra;jy;

² fUtpfis Kiwahfg; gad;gLj;jYk; guhkupj;jYk;

² Ntiy nra;Ak; NghJ ghJfhg;G Kd;Ndw;ghLfis Nkw;nfhs;sy;.

² rpwe;j Ntiyg; gof;fq;fisf; filg;gpbj;jy;

mwpKfk; : $iunahd;wpd; if kuq;fs; kPJ ryhiffisg; nghUj;Jk; NghJ

ryhiffs; ,izf;f Ntz;bNaw;gLfpd;wJ. ,k; %l;Lf;fs;

,lg;gLtJ if kuq;fs; kPjhFk;. re;ijapy; nghw;Wf; nfhs;sf;

$ba ryhiffspd; ePsj;jpw;Nfw;g $iuapd; ePsj;jpw;Fg;

nghUj;jkhdthW ryhiffs; ,izf;fg;gl Ntz;bajdhy; ,jw;F

ryhif %l;L gad;gLj;jg;gLfpd;wd. ,e;j %l;lhdJ ngUk;ghYk;

ifk;kuj;jpd; kPNj ,lg;gLfpd;wJ.

Nfhl;ghL : ifkuj;jpd; mfyk; 50 kp.kP. Mifapdhy; ,izf;fg;gLfpd;w

ryhiffspd; ,U me;jq;fisAk; nrq;Fj;jhf ntl;bdhy; Mzp

mbf;ff; $ba tpLntsp 25 kp.kP. f;F tiuaUf;fg;gLk;. ryhifapd;

,U me;jq;fSk; 450 tbtpw;F ntl;b ,izj;Jf; nfhs;tjdhy;

ryhiffis ,izf;Fk; tpLntsp 50 kp.kP ,w;F mz;bAs;s

gbahy; ntbg;igj; jtpu;j;Jf; nfhs;syhk;.

ryhif %l;L

if kuk; 50x100 kp.kP.

ryhif 50x25 kp.kP.
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²  ftu; Rj;jpay;

   (claw  hammer)

²  %iykl;lk; (tri square)

  ²   rha;Nkhu %iykl;lk; -  (bevel gauge)

² if ths; - hand saw
  (tenon saw)

 ² ,Lf;fpAldhd jr;R Ntiy

  Nkir

(working bench with carpentry vice)

² tiu fj;jp - (marking knife) ² tiuCrp - (seriber)

² fOe;J ths;   (tenon saw)

Njitahd cgfuzq;fSk; nghUl;fSk; (

² 450 kp.kP. ePsk;> 50x100 kp.kP. nfhz;l ifkug;gFjpnahd;W

    (rafter - 50 x 100 x 450 mm long)

²   300 kp.kP. ePsk;> 50x100 kp.kP. nfhz;l ,U ryhifg; gFjpfs;

     (reapers - 50 x 25 x 300 mm long, 2 pieces )

² 50 kp.kP. nfhz;l ,U fk;gp Mzpfs;

    (wire nails - 50 mm, 2 numbers)
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Kiwapay;( ² 50x25 kp.kP. nfhz;l ,U ryhifj; Jz;Lfspd; xt;nthU

me;jj;ijAk; %iykl;lj;ijg; gad;gLj;jp milahskpl;L

900 ntl;bf; nfhs;sTk;

² mt;thW ntl;lg;gl;l ,U me;jq;fisAk;  450 f;F

milahskplTk;. ,jw;fhf 450 %iykl;lk; my;yJ

rha;Nkhu %iykl;lj;ijg; gad;gLj;jTk;.

²  milahskplg;gl;l NfhLfspd; topNa 450 f;F ntl;lTk;.

²  ntl;bf; nfhs;sg;gl;l ,U ryhif me;jq;fisAk; cUtpy;

fhl;bathW 50x100 kp.kP. if kuj;jpd; kPJ itj;J xNu
Neuhf (ryhifia if kuj;jpw;F 900 y; mikAkhW

itj;J) 50 kp.kP. fk;gp Mzpfs; ,uz;bdhy; if kuj;jpy;

nghUj;jpf; nfhs;sTk;.

² td;kuk; vdpd; Mzpabg;gjw;F Kd;du; nghUj;jkhd msT

nfhz;l Jisayifg; gad;gLj;jpj ; Jisj;Jf;

nfhs;sTk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² nraw;ghl;bd; NghJ ckJ mtjhdpg;igf; Fwpg;gpLf.

² fUtpfs; kw;Wk; nghUl;fspd; nrk;ik

² fUtpfisg; gad;gLj;Jk; NghJ fUj;jpw; nfhs;sNtz;ba

tplaq;fs;

² ,izj;jypd; Nru;f;if

² tbtikg;gpid milahsg;gLj;Jk; NghJ fUj;jpw; nfhs;s

Ntz;ba tplaq;fs;

jPu;tpw;fhd mwpTWj;jy;fs;( ² ,e;j %l;bd; Kf;fpaj;Jtk;

Kf;fpa tplak; ² gad;gLj;jg;gLk; kutiffspd; jd;ikf;F Vw;g Mzp

miwAk; NghJ kuf;Fw;wpapy; ntbg;G Vw;gLk; epiy

fhzg;gbd; Kjypy; Jis fUtpnahd;wpd; %yk;

Jisapl;Lf; nfhs;tJ nghUj;jkhdjhFk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 09 - (4.5.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

50 25 kp.kP msTila gyifj; Jz;Lfs; ,uz;bd; xU gf;fj;ij

khjpup tpspk;ghfj; njupT nra;J nfhs;sy;

mk;khjpup tpspk;igg; gad;gLj;jp %iy kl;lj;jpd; Jiz nfhz;L

900 f; Nfhl;il tiue;J nfhs;sy; (5 2)

tiuag;gl;l epiyf;Fj;Jf; Nfhl;bd; topNa ntl;bf; nfhs;sy;

(5 2)

ntl;bf; nfhz;l ,U me;jq;fspYk; 450 ia milahskpl;Lf;

nfhs;sy; (10 2)

450 milahskplg;gl;l Nfhl;bd; topNa ntl;bf; nfhs;Sjy;

(5 2)

mwpTWj;jYf;fika 50 100 kp.kP tiy kPJ ntl;bf; nfhs;sg;gl;l

450 me;jq;fis xd;whfr; NrUk; tifapy; itj;J 20 kp.kP fk;gp

Mzpiag; gad;gLj;jp nghUj;Jjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijr; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

05

10

10

20

10

10

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

4.8.1 kl;lkhf;fg;gl;l tPl;Lj;jsk; xd;wpy; js XLfisg; gjpj;jy;

Nju;r;rp 4 : fl;ll epUkhzf; fUkq;fspd; NghJ cupa Nfhl;ghl;L uPjpahd

jfty;fisg; gpd;gw;Wthu;.

Nju;r;rp kl;lk; 4.8 : fl;ll Neu;j;jpahf;fy; Kiwfis tpsf;Fthu;.

ghlNtis : 02

fw;ww; NgW : kl;lk; nra;ag;gl;l tPl;Lj;jsnkhd;wpid js XLfisg; (floor
tiles) gjpj;J Neu;j;jpahf;fy; nra;thu;

vjpu;ghu;f;Fk; jpwd;fs; : ² Neu;j;jpahf;fy; kl;lj;jpidr; rupahf milahsg;gLj;Jjy;.

² tpuptiljy; / RUq;Fjy; mstpidg; NgZjy;

² xl;Lk; gjhu;j;jq;fisg; gad;gLj;Jjy;

² kl;lj;jpw;F js XLfisg; gjpj;jy;

² fUtpfis Kiwahfg; ghtpj;jYk; guhkupj;jYk;

² Ntiy nra;Ak; NghJ ghJfhg;G Kd;Ndw;ghLfisg; gpd;gw;Wjy;.

² ey;y Ntiyg; gof;fq;fis gpd;gw;Wjy;

mwpKfk; : tPl;Lj;jsk; xd;wpd; Kbg;Gr; nrad;Kiw %yk; gy;NtW ed;ikfs;

vjpu;ghu;f;fg;gLfpd;wd.

² Rfhjhug; ghJfhg;G

² ,yFthfr; Rj;jk; nra;jy;

² xsp cwpQ;rg;gly; /  xspj;njwpg;G

² mofpa Njhw;wk;

² ePbj;j ghtid

,f;Fwpf;Nfhs;fis mile;J nfhs;tjw;fhf gy;NtWgl;l

tPl;Lj;js Neu;j;jpahf;fy; Kiwfs; gad;gLj;jg;gLfpd;wJ.

mj;Jld; js XLfs; (Floor Tiles) mjpfstpy;  gad;gLj;jg;gLk;

Neu;j;;jpahf;fy; KiwahFk;. mjp $ba ntg;gj;ijg; gpuNahfpj;J

fsp Rlg;gl;L tPl;Lj;js XLfs; cw;gj;jp nra;ag;gLfpd;wd.

tPl;Lj;js XLfs; cly; eyj;jpw;F cfe;jJ vd;gJld; ePz;l

fhyg; ghtidiaAk; nfhz;lJ. tPl;Lj;js XLfisg; gjpf;Fk;

NghJ rpwe;j Kbg;G> rupahd rha;T vd;gjid fUj;jpw;nfhz;L

gjpg;gJld; tPl;Lj;js Xl;bd; fPNo fhw;wpilntsp Vw;glhjthW

girg; gjhu;j;jq;fs; ghtpf;fg;gly; Ntz;Lk;. tPl;Lj;jsj;jpd;

,j;Njitia epiwT nra;J nfhz;L xU rpwpa gFjpf;fhd

XLfisg; gug;Gk; KiwahdJ ,e;jr; nrad;Kiwapd; NghJ

Nkw;nfhs;sg;gLfpd;wJ.

Nfhl;ghL : Rfhjhug; ghJfhg;G> Rfey trjpfs;> moF> ePbj;j ghtid
Nghd;w fhuzpfs; gw;wp tPl;Lj;js Neu;j;jpahf;fy; Kiwapidj;
njupTnra;Ak; NghJ fUj;jpw; nfhs;sy; Ntz;Lk;. fUtpfs;>
cgfuzq;fisg; gad;gLj;jp rupahd kl;lj;jpw;F> ghJfhg;ghfj;
js XLfisg; gjpj;jy; Ntz;Lk;.
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² nts;is ieNyhd;  E}y;

   (strings  white nylon)

²  jsXl;Lr; Rj;jpay; (tile hammer)

² xl;Lg;girf; fuz;b

    (adhesive applicator)

²  jsXl;Lr; rhe;J  - (tile grout) ² js XL xl;Lg; gir
 (tile adhesive)

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 2 kp.kP. jsXl;L ,ilntspf;

  fl;il - (tile spacers  2 mm)
² nfhq;fpwPw;W Mzp 50 kp.kP.

     (concrete nails – 50 mm)

² ePu; kl;lk; 300 kp.kP. (spirit level – 300 mm)

² 20 kp.kP . jbg;gpw ;F rPnke;Jr; rhe;J gug;gp

kl;lkhf;fg;gl;l 10 rJu kPw;wu; mstpyhd tPl;Lj;jsk;

(ghlrhiyf; fl;llj;jpy; jsXLfs; gjpf;fg;gl

Ntz;ba xU gFjpiaf ; $l ,jw ;fhfj ;

Nju;e;njLf;fyhk;). tPl;Lj;jsj;jpy; ePu; Njitahd

j piria Nehf ; f p  to p e ; Nj hlf ;$bathW

rPnke;jplg;gl;bUj;jy; Ntz;Lk;.

² 300 x 300 kp.kP.  mstpyhd

tPl;Lj;js XLfs; 30

²  jsXL ntl;Lk; nghwp
    (tile cutter)
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Kiwapay;

² tPl;Lj;jsj;jpy; 2x1.5 kPl;lu; mstpyhd xU miwapy;

js XLfs; gjpf;fg;gly; Ntz;Lk; vd;W itj;Jf;

nfhs;Nthk;. (Njitf;Nfw;g jsXLfspd; msT kw;Wk;

xJf;fg;gl;Ls;s Neuk; vd;gtw;wpd; mbg;gilapy; Nky;

cs;s msT khwyhk;.

² miwia ePsg;gf;fj;jpw;F ,uz;lhfg; gpupj;J me;jf; Nfhl;il

milahskpl;Lf; nfhs;sTk;.

² miwapd; kWgf;fj;ij ,uz;lhfg; gpupj;J kj;jpa Gs;spia

milahskpLf.

² ,g;gpupf;fg;gl;l Gs;spapy; ,Ue;J milahskpl;l kj;jpa Nfhl;bd;

CNl xl;Lg; gjhu;j;jq;fs; ,y;yhky; js Xl;il gug;gTk;.

(XLfSf;fpilapy; %l;L ,ilntspAld;)

² ,e;j miwf;fhf ePsg;gf;fj;jpw;Fj; Njitahd nkhj;j

jsXLfspd; vz;zpf;if 6 vd;gij mwpa Kbfpd;wJ.

² MwhtJ jsXl;bd; me;jj;;jpy; ,Ue;J kj;jpapy; cs;s

Nfhl;bw;Fr; nrq;Fj;jhf xU Nfhl;bid milahsg;gLj;Jf.

² ,e;jf; Nfhl;bw;F NeuhfTk; Kd;G Nghd;Nw js XLfisg;

gug;gTk;

² me;jg; gf;fj;jpw;Fj; Njitahd nkhj;j jsXLfspd; vz;zpf;if

4 vd;gjid mwpayhk;.

(,t;thW ,U gf;fq;fSf;Fk; Njitahd nkhj;j XLfspd;

vz;zpf;ifiaf; fz;lwpe;jjd; gpd;du; miwapy; Kjyhtjhfg;

gug;gNtz;baJ ,yf;fk; 1 vdf; Fwpg;gplg;gl;Ls;s XlhFk;.

² 1k; ,yf;f js Xl;by; ,Ue;J gug;Gtjid Muk;gpg;gjw;fhf

E}iy ,Oj;Jf; nfhs;f.

² ,jw;fhf nfhq;fpwPw;W Mzp kw;Wk; E}y; gad;gLj;jTk;.

² XLfisg; guj;jp Kbf;fNtz;ba kl;lj;jpw;F E}ypid ,Oj;Jf;

nfhs;s Ntz;Lk;.

² mg;NghJ js XLfisg; gjpf;f Ntz;ba cauj;jpid guPl;rpj;Jf;

nfhs;syhk;.
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.

² tPl;Lj;js XLfisg; gjpg;gjw;fhf xl;Lg;giriaf; fuz;bapd;

JizAld; tPl;Lj;jsj;jpy; G+Rjy; Ntz;Lk;.

² xNu msthd jbg;gpw;F xl;Lg;giria ,lNtz;Lk;.

² xl;Lg;gir gpuNahfpf;fg;gl;l tPl;Lj;jsj;jpd; kPJ Cw itj;J

vLj;j jsXl;bid cupa ,lj;jpy; gjpj;J ed;whf tPl;Lj; jsj;jpy;

xl;bf;nfhs;sf;$ba tifapy; jsXl;Lr; Rj;jpaypdhy; jl;lTk;.

² ePu;kl;lj;jpidg; gad;gLj;jp jskl;lj;jpidg; guPl;rpj;Jf; nfhs;sTk;.

² js XLfSf;fpilNa ,ilntspf; fl;ilfisapl;L %l;L tpL

ntspiaj; jahupf;fTk;.

² XLfisg; gug;Gk; NghJ js Xl;bd; Kfg;gpd; kPJ xl;Lg;gir

gbe;jpUe;jhy; mit ,Wf Kd;du; mt;tg;NghJ Jilj;Jr;

Rj;jg;gLj;jTk;.

² KOikahf jsXLfs; midj;ijAk; gjpj;jjd; gpd;du; vQ;rpa

gFjpfSf;Fj ; Njitahd jsXLfis ntl;Ltjw ;fhf

milahskpl;Lf; nfhs;sTk;.

² jsXL ntl;Lk; fUtpapd; JizAld; milahsg;gLj;jpa

jsXLfis ntl;bf; nfhs;sTk;.

js XLfs; gug;gpa tPl;Lj; jsnkhd;wpd; gf;fj; Njhw;wk;

E}y;

Rtu;
jsXLfs;

nfhq;fpwPw;W Mzp tPl;Lj;jsr; rhe;Jg; gil
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² ntl;bnaLf;fg;gl;l js Xl;Lg; gFjpfisAk; Kd;G Fwpg;gpl;lJ

Nghd;W gjpf;fTk;.

² xl;Lg;gir ,Wfpajd; gpd;du; ,ilntspf; fl;ilfis

mfw;wTk;.

² rfy jsXLfisAk; gjpj;J 6 kzpj;jpahyq;fspd; gpd;du;

%l;Lf;fis epug;Gtjw;fhf jsXl;Lr; rPnke;Jf; $o; (tile grout)
gad;gLj;jTk;.

mtjhdpg;gpw;fhd topfhl;ly;( nraw;ghLfis Nkw;nfhs;Sk; re;ju;g;gj;jpy;

ePu; Gupe;J nfhz;l tplaq;fis ,q;F Fwpg;gplTk;. (cjh:)

² milahsg;gLj;Jk; NghJ rpukq;fis vjpu;Nehf;fpapUe;jhy;

mit

² xl;Lg;gir G+Rk; NghJ rpukq;fis vjpu;Nehf;fpapUe;jhy;

mit

² js XLfis ntl;Lk; NghJ

jPu;tpw;fhd mwpTWj;jy;fs; ( ² Kjypy; gjpf;fNtz;ba jsXL vJ vd;gjidr; rupahfj;

jPu;khdpf;fNtz;bajd; Kf;fpaj;Jtk;.

² tPl;Lj;jsj;jpw;Fk; js Xl;bd; fPo;g;gf;f Kfg;gpw;Fk;

,ilNa ,ilntsp Njhd;whky; js XLfisg; gjpg;gjpy;

cs;s Kf;fpaj;Jtk;

² js XLfisg; gjpf;Fk; NghJ mt;tg;NghJ js XLfspd;

Kfg;gpid eidj;J Rj;jk; nra;aNtz;bajd; mtrpak;

Kf;fpa tplaq;fs; ( ² nraw;ghl;by; rJutbthd XLfisg; gjpj;jhYk; nrt;tf

tbthd jsXLfSk; cs;sd. mtw;wpidg; gjpf;Fk;

NghJ ePsg; gf;fj;ijAk; mfyg;gf;fj;ijAk; rupahfj;

jpirKfg;gLj;jp milahsg;gLj;jy; Ntz;Lk;.

² Vida midj;Jg; nghUl;fisAk; NghyNt js XLfSk;

tpuptiljy;> RUq;Fjy; vd;gtw;Wf;F cl;gLtjdhy;

js XLfSf;fpilNa mtw;wpw;Fg; nghUj;jkhd

,ilntspiag; Ngzpf; nfhs;tjw;fhf ,ilntspf;

fl;iliag; gad;gLj;jy; Ntz;Lk;.

    ²   jsXLfisg; gjpj;j KO Nkw;wsj;jpidAk; ed;whfj;

      Jilj;J Rj;jg;gLj;jTk;.

    ²   fUtpfs;> cgfuzq;fs; kw;Wk; Ntiy nra;j ,lk;

      Mfpatw;iwr; Rj;jg;gLj;jTk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 10 (4.8.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

miwapd; ePsg;gf;fj;jhy; ,uz;lhfg; gpupf;ff;$bathW E}y; ,Oj;jy;

miwapd; kw;wg; gf;fj;ij ,uz;lhfg; gpupf;ff;$bathW E}y;

,Oj;jy;

,U E}y;fSk; FWf;fWf;fg;gLk; ,lj;ij kj;jpa Gs;sp vdj;

njupT nra;J nfhs;sy;

ePsg;gf;fkhf ,Oj;j E}ypd; topNa kj;jpapypUe;J ,U gf;fKk;

xl;Lk; gjhu;;j;jk; ,y;yhky; XLfisg; gug;Gjy;

vy;yh XLfisAk; gug;gpajd; gpd;du; nrq;Nfhz tbtpy;

Nfhnlhd;iw tiujy;

me;jf;Nfhl;by; topNa xl;Lk; gjhu;j;jk; ,y;yhky; XLfisg; gug;Gjy;

,jd;%yk; miwf;Fj; Njitahd XLfs; vj;jid vd;gij

mz;zsthff; fzf;fply;

mwpTWj;jy;fspd;gb KjyttJ xl;Lj; Jz;ilg; gug;Gtjw;F

(XLfisg; gug;gp itf;fNtz;ba kl;lj;jpw;F)E}iy ,Oj;Jf;

nfhs;sy;

xl;Lg;gir (adhensive applicator) G+Rk; fuz;bapdhy; epyj;jpd; kPJ

xNu mstpyhd jbg;gpw;F xl;Lg;giriag; G+Rjy;

xl;Lg;gir G+rpa tPl;Lj;jsj;jpd; kPJ js XLfis itj;J xl;Lr;

Rj;jpaypdhy; jl;b ed;whf xl;bf;nfhs;sf;$bathW nra;jy;

sprit level ,dhy; kl;lj;ijg; guPl;rpj;J kl;lk; nra;jy;

js Xl;bd; kPJ xl;Lg;gir G+rg;gl;bUg;gpd; Jilj;jy;

XLfSf;fpilapNy ,ilntspf;fl;il itj;J ,izg;G

tpLntspia mikj;jy;

,t;thNw KOjpw;Fk; XLfisg; gug;Gjy;

kpFjpg; gFjpfSf;Fj; Njitahd XLfis ntl;bf; nfhs;tjw;F

XLfspd; kPJ milahskply;

jsXLntl;Lk; fUtpapdhy; ghfq;fshf ntl;bf;nfhs;sy;

ntl;bf; nfhz;l XLfis NkYs;sthNw Xl;Ljy;

Xl;Lk;gir ,Wfpajd; gpd;du; ,ilntspf; fl;ilfis mfw;Wjy;

6 kzpj;jpahyaq;fspd; gpd;du; xl;Lr;rhe;ijg; gad;gLj;jp

,ilntspfis epug;Gjy;

XLfspd; Nkw;gug;igj; Jilj;J Jg;guT nra;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

fUtpfs;> cgfuzq;fisg; gad;gLj;Jk; NghJ El;gKiwfisg;

gad;gLj;Jjy;
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6.2.1 Kryk;> Kry Mzp kw;Wk; ,izf;Fk; jz;ilr; rupahfg; nghUj;Jjy;

Nju;r;rp 6 : Nkhl;lhu; thfdnkhd;wpd; gpujhd $Wfs; / njhFjpfisg;

guhkupf;Fk; Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.2 : epfu;khw;W tif vd;[pndhd;wpd; ,af;fj;Jf;F gq;fspg;Gr; nra;fpd;w

$WfSld; Jizg; ghfq;fs;; njhlu;Ggl;Ls;s tpjj;ijj;

Njbawpthu;;.

ghlNtis : 01

fw;ww;NgW : Kryj;ij Kryj; jz;Lld; rupahfg; nghUj;Jthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nrad;Kiwr; nraw;ghl;bw;fhd Kd; Maj;jk;

² Njitahd rupahd fUtpfs; / cgfuzq;fisj; njupT nra;jy;

kw;Wk; gad;gLj;Jjy;.

² ,izf;Fk; jz;ilr; rupahd cauj;jpw;F ,Lf;fpapdhy; gpbj;Jf;

nfhs;tjw;F cfe;j El;gKiwiag; gad;gLj;Jjy;.

² ghfq;fis xUq;F Nru;f;Fk; NghJ rupahd KiwfisAk;

El;gKiwfisAk; gad;gLj;Jjy;.

² nraw;ghl;bd; gpd;du; mjd; tOtw;w jd;ikiag; guPl;rpj;J

cWjpg;gLj;jy;.

² Ntiyj;js Rj;jj;ijAk; KiwikiaAk; NgZjy;.

² Kryj;jpdJk;> ,izf;Fk; jz;bdJk; FwpaPL xj;jjhf ,Uj;jy;.

mwpKfk; : Fwpg;gpl;l fhyg;gFjpf;Fs; jug;gl;Ls;s mwpTWj;jy;fs; kw;Wk;

ghJfhg;G Kiwikfisg; gpd;gw;wp nghUj;jkhd fUtpfs;>

cgfuzq;fs; kw;Wk; nghUl;fisg; gad;gLj;jp> Kryk; kw;Wk;

njhLf;Fk; Nfhypy; gad;gLj;jg;gl;Ls;s milahsj;jpd; kPJ

ftdj;ijr; nrYj;jp Kryj;ijAk; njhLf;Fk; NfhiyAk; Kry

Mzpapdhy; nghUj;Jjy;.

Nfhl;ghL : Kryk; kPJ cz;lhFk; jfdr; nraw;ghl;bdhy; cw;gj;jpahFk;

tYit ,izf;Fk; jz;bd; Clhf Row;rpj; jz;Lf;F ngw;Wf;

nfhLj;jy; %yk; epfu;khw;W ,af;fj;ij Roy; ,af;fkhf

khw;wkilar; nra;jy;.

Njitahd cgfuzq;fSk; nghUl;fSk; (

² vd;[pdpypUe;J fow;wp ntspapnyLf;fg;gl;l ,izf;Fk;

jz;Lldhd nghUe;Jk; Krynkhd;W

² krfpLk; vz;nza;

² Rj;jkhd Jzp

² tisag;G+l;Lf; FwL(Circlip plier)

² ,wg;gu; $ gpshj;jpf; Rj;jpay;

² Kry Mzpapd; tpl;lj;Jf;F mz;kpj;j

tpl;lk; nfhz;l gpj;jisj; jz;L xd;W

² Ntiy Nkirapy; nghUj;jg;gl;bUf;Fk;

,Lf;fp

njhLf;Fk; NfhYld;

,ize;j Kryk;

njhLf;Fk; Nfhy;

Kryk;
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Kiwapay;. (  ² Kryj; jz;il njhLf;Fq; NfhYld; epiyf;Fj;jhf ,Lf;fpapy;

rpiwg;gLj;jpf; nfhs;sTk;.

² tisag; G+l;Lf; Fwilg; gad;gLj;jp xU gf;f tisaiy

fow;wp mfw;wpf; nfhs;sTk;.

² tisag; G+l;ilf; fow;wpa gf;fj;jpdhy; Kry Mzpia mfw;wp

Kryj;ijj; njhLq;Fq; NfhypypUe;J gpupj;njLj;Jf; nfhs;sTk;.

² Kry Mzpia Kryj;jpypUe;J fow;wp mfw;wpf; nfhs;sTk;.

² njhLf;Fq; Nfhiy (connecting rod) ,Lf;fpapypUe;J fow;wp
mfw;wpf; nfhs;sTk;.

² fow;wp mfw;wpf; nfhz;l ghfq;fis Jg;guT nra;J guPl;rpj;Jg;

ghu;f;fTk;.

² njhLf;Fq; Nfhiy ,Lf;fpapdhy; epiyf;Fj;jhfg; nghUj;jpf;

nfhs;sTk;.

² njhLf;Fk; Nfhypd; rpWKid Nghjpifapd; cl;gFjpia

Jilj;J> Rj;jk; nra;J rpwpjsT krnfz;nza; G+rTk;.

² Kry Mzpiar; Rw;wp (gudgeon pin) vz;nza;g;glyj;ijg; G+rTk;.

² njhLf;Fk; Nfhy; kw;Wk; Kryj; jiyapYs;s FwpaPl;il

xg;gPl;Lg;ghu;j;J Kryj;jpd; Kry Mzpj;Jis kw;Wk; ,iz

Nfhypd; rpWKid> Nghjpif rkkhFk; tifapy; gpbj;Jf; nfhz;L

Kryf; Nfhypid cl;GFj;jp ghfq;fis xUq;F Nru;j;Jf;

nfhs;sy;.

² tisag; G+l;Lf; Fwl;bdhy; Kryj;jpd; tisag; G+l;ilj;

jthspg;gpd; Clhf cl;GFj;jTk;.

² tisag; G+l;L rupahf nghUe;jpAs;sjh vd;gij guPl;rpj;Jg;

ghu;f;fTk;.

² Kryj;ij njhLf;Fq; Nfhiy tisag; G+l;Lf; Fwl;bdhy;

fow;wp mfw;wpf; nfhs;sTk;.

² Ntiy Nkir> fUtpfs;> cgfuzq;fisr; Rj;jk; nra;J

fsQ;rpag;gLj;jp itf;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² fUtpfisAk; cgfuzq;fisAk; rupahfTk; ghJfhg;ghfTk;

gad;gLj;jy;.

² njhLf;Fq; Nfhy; ,Lf;fpapy; rupahf gpizf;fg;gl;Ls;sjh

vd;gij guPl;rpf;fTk;.

² cupa ,lq;fSf;F krnfz;nza;iag; gad;gLj;Jjy;.

² ghfq;fis xUq;F Nru;g;gjw;F Kd;du; Kryj;jpdJk;> njhLf;Fk;

NfhypdJk; FwpaPl;ilg; guPl;rpj;jy;

² tisag; G+l;L rupahf G+l;lg;gl;Ls;sjh vd;gij cWjpg;gLj;jy;.

² fUtpfs;> cgfuzq;fisj; Rj;jk; nra;J Fwpj;j ,lj;jpy;

fsQ;rpag;gLj;jy; kw;Wk; Ntiy Nkiriar;; Rj;jk; nra;jy;.

jPu;tpw;fhd mwpTWj;jy;fs; (

²  Kryj;ij fow;Wtjw;fhf njhLf;Fk; Nfhiyr; rupahd

cauj;jpw;F ,Lf;fpapy; nghUj;jpf; nfhs;sy;.

 

 

Kry Mzp

Kry Mzpiaf;

fow;Wtjw;Fj; Jizahd

tupg;glk;.
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²  Kry Mzp tisag; G+z;fisf; fow;Wtjw;Fg; nghUj;jkhd

fUtp / cgfuzj;ijg; gad;gLj;Jjy;.

² Kryk; kw;Wk; njhLf;Fk; Nfhypd; FwpaPl;il xg;gpl;Lg; ghu;j;J

nghUj;Jjy;

² ghfq;fis xUq;F Nru;f;Fk; NghJ Njitahd ,lq;fspy;

krnfz;nza; ,l;L mr;nraw;ghl;ilr; nra;jy;.

Kf;fpa tplaq;fs;; : ² njhLf ;Fk ; Nfhiy ,Lf ;f pa py ; nghUj ;Jk ; NghJ

Nghypj;jhiliag; gad;gLj;Jjy;.

² Kry Mzpapd; ,U gf;fq;fspYk; ,lg;gl;Ls;s tisag;G+l;L

rupahf tisaj;JisapDs; nghUj;jpAs;sJ vd;gij cWjp

nra;J nfhs;sy;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 11 - (6.2.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

Kryk; njhLf;Fk; Nfhiy Nghypj; jhil gad;gLj;jp rupahd

cauj;jpw;F epiyf;Fj;jhf ,Lf;fpapy; rpiwg;gLj;jy;.

tisag; G+l;Lf; Fwilg; gad;gLj;jp xU gf;fj;jpd; tisag;G+l;ilf;

fow;Wjy;

Kry Mzpia Kryj;jpypUe;J fow;wp mfw;wpf; nfhs;sy;.

njhLf;Fk; Nfhiy ,Lf;fpapypUe;J fow;wp mfw;wpf; nfhs;sy;.

fow;wg;gl;l ghfq;fisr; Rj;jk; nra;J guPl;rpj;jy;

njhLf;Fk; Nfhypd; Nghjpif kw;Wk; Kry Mzpf;F krfpLjy;.

njhLf;Fk; Nfhy;> kw;Wk; Kryj;jiyapy; FwpaPl;il xg;gpl;Lg;

ghu;j;J Kry Mzpapdhy; ghfq;fis xUq;F Nru;j;jy;.

tisag; G+l;Lf; Fwilg; gad;gLj;jp tisag; G+l;il jthspg;gpDs;

cl;GFj;jp rupahfg; nghUe;jpAs;sjh vd;gijg; guPl;rpj;Jg; ghu;j;jy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03
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nrad;Kiwr; nraw;ghL

6.5.1 vupgw;wy; njhFjpapd; vspa tOf;fisr; rPu;nra;jy;

² njhLif KidfSf;fpilapyhd ,ilntspiar; rPu; nra;jy;

² jPg;nghwpr; nrUfpiar; Rj;jk; nra;J KidfSf;fpilapyhd ,ilntspia mikj;jy;.

Nju;r;rp 6 : Nkhl;lhu; thfdnkhd;wpd; gpujhd $Wfs; / njhFjpfisg;

guhkupf;Fk; Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.5 : ngw;Nwhy; vd;[pndhd;wpd; gw;wupr; RUs; vupg;gw;wy; njhFjpapd;

tOf;fSf;fhd jPu;Tfisj; jPu;khdpg;ghu;.

ghlNtis : 02

fw;ww; NgW : ² vd;[pdpypUe;J fow;wp mfw;wg;gl;Ls;s gw;wup vupg;gw;wy;

njhFjpf ;Fupa gq;f Pl ;Lf ; fUtpapd; njhLif Kid

,ilntspiar; rupahfr; rPu; nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nrad;Kiwg; gapw;rpf;fhd Kd; Maj;jk;

² Njitahd nghUj;jkhd fUtp / cgfuzq;fs; kw;Wk;

nghUl;fisj; njupT nra;jYk; gad;gLj;jYk;.

² gpbfUtpfs; kw;Wk; jhq;Fk; cgfuzq;fspd; gad;ghl;Lj;jpwd;

² njhLif Kid (contact braking point) ia kl;lk; nra;jy;.

² njhLif Kid ,ilntspia mikf;Fk; NghJ El;g

Kiwiag; gad;gLj;Jjy;.

² jPg;nghwpr; nrUfpiaf; fow;Wjy;> ,ilntsp mikj;jy;> kw;Wk;

kPsTk; nghUj;Jk; Kiwfisg; gad;gLj;Jjy;

² Ntiyj;jsr; Rj;jKk; xOq;F Kiwiag; NgzYk;.

mwpKfk; : Fwpj;j fhyg;gFjpf;Fs; jug;gl;Ls;s MNyhridfs;> tpguf;$w;W

kw;Wk; ghJfhg;G Kiwfisg; gpd;gw;Wjy;. cupa fUtp>

cgfuzq;fs; kw;Wk; nghUl;fisg; gad;gLj;jp njhLif Kid

,ilntspiar; rPu;nra;jy;. jPg;nghwpr; nrUfpiar; Rj;jk; nra;J

KidfSf;fpilapyhd ,ilntspia mikj;jy;.

Nfhl;ghL : jPg;nghwp vupgw;wy; vd;[pndhd;wpy;> vupgw;wy; RUs; %yk;

NjitahdsT mjp$ba Nthy;w;wsitg; gpwg;gpg;gjw;fhf mku;Tf;

Nfhzj;ijr; rupahfg; NgZjy; Kf;fpakhFk;. njhLif

Kidfspd; ,ilntspiar; rupahf mikf;Fk; NghJ mku;Tf;

Nfhzk; Rakhf xOq;fike;J tpLk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² vd;[pdpypUe;J fow;wp ntspapnyLf;fg;gl;Ls;s njhLif Kid

tif gq;fpL fUtpnahd;W

² jPg;nghwp vupgw;wy; njhFjp tifapyhd ,aq;Fk; vd;[pndhd;W

² jl;ilj; jpUfhzp KLf;fpnahd;W

² nkw;wpf; czu; khdp (filler gauge)
² jl;il muk; (key file)
² FWe;jl; fljhrp

² ngl;bg; Gupahzpr; rhtpnahd;W

² gpj;jisf; fk;gpj; J}upifnahd;W

² ,Lf;fpnahd;W

² Nghypj;jhil ,uz;L

² Rj;jkhd Jzpj; Jz;L

² rpwpjsT ngw;Nwhy;
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Kiwapay;: (  ²  njhLif KidfSf;fpilapyhd ,ilntspia

   rPu;nra;jy;.

 ²  gq;fpL fUtpapd; %bia fow;wp mfw;wTk;.

 ²  gq;fpL fUtpapd; jpiriaj; njhLf;Fk; Row;wpiaf;
   fow;wp mfw;wTk;.

² gq;fpL fUtpapd; cliy Nghypj;jhil ,uz;bidg;

gad;gLj;jp ,Lf;fpf;F epiyf;Fj;jhf nghUj;jpf;

nfhs;sTk;.

² gq;fpLfUtpapd ; njhLif

Kidg ;  g p u Njrj ;ijg ;

ngw;Nwhiyg; gad;gLj;jp Rj;jk;

nra;J nfhs;sTk;.

² gq;fpLfUtpapd; jpiriar;

Row;wp njhLif Kid cr;r

msT jpwe ;J nfhs ;Sk ;

,lj;ij mwpe;J nfhs;sTk;.

² jl;ilahd munkhd;W (key file)
mkup fljhr p$ FUe ;jhl ;

fljhr pj ; Jz;nlhd ;iwg ;

gad;gLj;jp njhLifKidia

kl;lkhf;fTk;.

² jl;ilahd jpUfhzp KLf;fpiag; gad;gLj;jp mirAk; Kidia njhLf;Fk; Mzpiaj;

jsu;j;jTk;.

² tpguf;$w;W kw;Wk; MNyhridfisg; gpd;gw;wp czu;khdp> jl;ilj; jpUfhzp KLf;fpiag;

gad;gLj;jp njhLifKid  ,ilntspia mikf;fTk;.

² fow;wg;gl;l Row;wpiag; nghUj;Jf.

² gq;fpLfUtpapd; cliy ,Lf;fpapypUe;J fow;wp mfw;wTk;.

² gq;fpLfUtpapd; %bia clYf;Fg; nghUj;jTk;.

jPg;nghwpr; nrUfpiaj; Rj;jk; nra;J KidfSf;fpilNa ,ilntspiar; rPu;nra;jy;.

² jPg;nghwpr; nrUfpNahL njhlu;Gs;s cau; Nthy;w;wsT

tlj;ijf; fow;wp mfw;wTk;.

² vd;[pdpy; jPg;nghwpr; nrUfp njhlu;G gLj;jg;gl;bUf;Fk;

,lq;fis Gilitj; Jz;nlhd;wpdhy; Jilj;J Rj;jk;

nra;aTk;.

² ngl;bg; Gupahzpr; rhtpiag; gad;gLj;jp> jPg;nghwpr;

nrUfpia fow;wp ntspapy; vLf;fTk;.

² vd;[pdpypUe;J jPg;nghwpr; nrUfpiaf; fow;wpajd; gpd;du;

jPg;nghwpr; nrUfp nghUj;jg;gl;bUe;j ,lj;ij ed;whf

%b itf;fTk;.

ntspg;ghfq;fs; fow;wg;gl;l gq;fpLfUtp

mirAk; Kid

njhLifKid cr;r msT

jpwe;Js;s re;ju;g;gk;

  mirAk; Kidiaj; njhLf;

  Fk; Mzpia jsu;j;Jjy;

kpif Nthy;w;wsT tlj;ijf;

fow;wp mfw;Wjy;
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² fow;wg;gl;l jPg;nghwpr; nrUfpapd;

kpd;tha;fspd; epwj;ij mtjhdpj;J

Gjpa jPg ;nghwpr ; nrUfpNahL

xg;gplTk;.

² g pj ; jis ehu ; nfhz ;l

J} u pifa pdhy ;  Nja ;j ;J

ngw;Nwhypdhy; fOtp jPg;nghwpr;

nrUfpiaj; Rj;jk; nra;aTk;.

² kpd;tha; ,ilntspia czu;khdpiag; gad;gLj;jp

rPu; nra;aTk;. (cw;gj;jpahsupd; tpguf;$w;W kw;Wk;

MNyhridf;fika)

² nrUfp nghUj;jg;gLfpd;w ,lj;ij %ba milg;ig

mg;Gwg;gLj;jp tpl;L vd;[pdpd; jiyf;F nrUfpia

kPsTk; nghUj;jpf nfhs;sTk;.

² mjp$ba Nthy;w;wsT nfhz;l tlq;fisg;

nghUj;jp vd;[pid capu;g;gpj;J ,af;fj;ijg;

guPl;rpf;Ff.

² nraw;ghl;Lf;fhfg; gad;gLj;jpa fUtpfs;> cgfuzq;fisr; Rj;jk; nra;J cupa ,lj;jpy;

itf;fTk;.

² jPg;nghwp nrUfpKid kw;Wk; Rw;Wg; gFjpia (gpj;jis ehu; nfhz;l) J}upifiaf;

nfhz;L Rj;jk; nra;aTk;.

² ngw;Nwhy; rpwpjsit vLj;J jPg;nghwp nrUfpapd; KidiaAk; Rw;Wg; gFjpiaAk;

Rj;jk; nra;jy;.

² FUe;jw; fljhrp Jz;nlhd;wpdhy; nrUfpapd; Kidiar; Rj;jk; nra;jy;.

² mwpTWj;jy;fisAk;> tpguf;$w;iwAk; gpd;gw;wp czu;khdpapdhy; nrUfpapd; Kid

,ilntspia mikj;jy;.

mtjhdpg;gpw;fhd topfhl;ly;(² fow;wg;gl;l ghfq;fis Rj;jkhd ,lnkhd;wpy; Kiwahfr;

Nrfupj;J itj;jy;.

² nraw;ghl;Lf;Fg; nghUj;jkhd fUtpfs; / cgfuzq;fisj;

njupT nra;J rupahfg; gad;gLj;Jjy;.

² rupahd ,ilntspf;F njhLif Kidiar; rPu;gLj;Jjy;

kw;Wk; gpioapd;ikia cWjp nra;J nfhs;sy;.

² jsu;j;jg;gl;l ghfq;fis kPz;Lk; Njitahd msTf;F

,Wf;Fjy;.

² fUtpfs; kw;Wk; cgfuzq;fisr; Rj;jk; nra;J cupa

,lj;jpy; itj;jy;.

jPu;tpw;fhd mwpTWj;jy;fs;( ² jug;gl;Ls;s MNyhridfs; tpguf;$w;W kw;Wk; KiwfSf;F

Vw;g njhLifKid ,ilntsp> jPg;nghwpr; nrUfp Kid

Mfpatw;wpw;fpilapyhd ,ilntspia mikj;J mjd;

tOtw;w jd;ikia cWjp nra;J nfhs;sy;.

Kf;fpa tplak;. ( ² tpguf;$w;wpw;F Vw;g czu;khdpapd; msf;Fk; myifj;

(blade) njupT nra;jy;.

gad;gLj;jpa

jPg;nghwpr;nrUfp
Gjpa

jPg;nghwpr;nrUfp
gpj;jis  ehu;j;
J}upifapdhy;
Nja;j;jy;

jPg;nghwpr; nrUfpapd; kpd;tha;

,ilntspia mikj;jy;

gpyl;bdk; Gtpj; njhLif kpd;tha;

gpyl;bdk; kj;jpa kpd;tha;
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 12 - (6.5.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

gq;fpL fUtpapd; %biaf; fow;wpr; Roypia mg;Gwg;gLj;Jjy; .

Nghypj;jhiliag; gad;gLj;jp rupahd Kiwapy; gq;fpLfUtpia

,Lf;fpapdhy; nghUj;jpf; nfhs;Sjy;.

njhLif Kid Rw;Wg; gFjpfisj; Rj;jk; nra;J nfhs;sy;.

jl;il munkhd;wpdhy; / FWe;jl;(mnkup) fljhrpapdhy; njhLif

Kidia kl;lg;gLj;Jjy;

toq;fg;gl;Ls;s MNyhrid tpguf;$w;W kw;Wk; KiwfSf;F Vw;g

Kid ,ilntspia mikj;jy;.

Roypiag; nghUj;jp gq;fpL fUtpapd; %bia nghUj;Jjy; kw;Wk;

gq;fpL fUtpia ,Lf;fpapypUe;J fow;wp mfw;wpf; nfhs;sy;.

cau; Nthy;w;wsT tlj;ijf; fow;wp Ntwhf;fpajd; gpd;du; jPg;nghwpr;

nrUfpia vd;[pdpypUe;J fow;wp ntspapy; vLj;jy;.

fow;wg;gl;l ghfq;fisj; Rj;jkhd ,lj;jpy; Kiwahf itj;jy;.

jPg;nghwpr; nrUfpiag; guPl;rpj;jy;> Rj;jk; nra;jy; kw;Wk;

MNyhridfSf;Nfw;g Kid ,ilntspia mikj;jy;.

jPg;nghwpr; nrUfpia kPz;Lk; vd;[pDf;F nghUj;Jjy; kw;Wk; cau;

Nthy;w;wsT tlj;ij jfd nraw;ghl;Lf;Nfw;g jPg;nghwpr; nrUfpAld;

njhlu;GgLj;jy;.

vd;[pdpd; nraw;ghl;ilg; guPl;rpj;jy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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 nrad;Kiwr; nraw;ghL

6.7.1 ² tprpwp thiu rupahd ,Oitf;F rPu;gLj;Jjy;.

² fjpu;j;jp mKf;f %biag; guPl;rpj;jy;

Nju;r;rp 6 : Nkhl;lhu; thfdnkhd;wpd; gpujhd $Wfs; / njhFjpfisg;

guhkupf;Fk; Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.7 : Nkhl;lhu; thfd vd;[pndhd;wpd; Fspu;j;jy; njhFjpapd;

njhopw;ghl;il tpsf;Fthu;.

ghlNtis : 01

fw;ww; NgW : ² Fspu;j;jy; njhFjpnahd;wpy; Vw;glf;$ba tOf;fSfhd

jPu;Tfisg; gpNuupg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² gpuNahfr; nraw;ghl;Lf;fhf Maj;jkhFjy;.

² Njitahd nghUj;jkhd fUtp / cgfuzq;fisj; njupT

nra;jy;

² vd;[pdpd; Fspu;j;jy; njhFjpapd; tprpwp thupidg; ghu;itapl;Lg;

guPl;rpj;jy;.

² fUtpfs;> cgfuzg; gad;ghL

² cUf;F msTNfhy; nfhz;L msitg; ngw;Wf; nfhs;Sjy;.

² kPsTk; tprpwp thupd; ,Oitiag; guPl;rpj;jy;.

² fjpu;j;jp mKf;f %biag; ghu;itapl;Lg; guPl;rpj;jy;.

² mKf;fg; gupNrhjidf; fUtpapd; (Rediator Pressure Cup Tester)
Jizg; ghfq;fis xUq;F Nru;j;jy;.

² gupNrhjidf; fUtpiag; gad;gLj;jp mKf;f %bapd; jd;ikiag;

guPl;rpj;jy;.

² gupNrhjidf; fUtpapd; ghfq;fisf; fow;wp fsQ;rpag;gLj;Jjy;.

² Ntiy Nkir> fUtpfs;> cgfuzq;fisj; Rj;jk; nra;J

fsQ;rpag;gLj;Jjy;.

mwpKfk; : vd;[pdpy; Row;rpj; jz;L jputg; gk;gp kw;Wk; Mlyhf;fp vd;gd

njhlu ;GgLj ;jg ;gLtJ vd;[ pd pd ; Row ;r pj ; jz;Lld;

nghUj;jg;gl;bUf;Fk; jdpj;jy; fg;gpiar; Rw;wp XLfpd;w tprpwp

thupdhyhFk;. ,t;thu; rupahd ,Oitapy; ,y;yhikapdhy;

Fspu;jy; nraw;ghL FiwAk;> gw;wupapd; kpd;Ndw;wk; Kiwahf

epfokhl;lhJ. cupa ,OitAila fg;gpj; njhFjpnahd;wpy;

fg;gpfs; ,uz;bw;fpilapy; kj;jpapy; thiu mkpo;j;Jk; NghJ

thu; js;sg;gl;L RahjPdkhfr; nry;yf;$ba J}uk; rhjhuzkhf

6mm - 10 mm f;F ,ilg;gl;l msthFk;. etPd Fspu;j;jy;

njhFjpapy;   cs;slq;fpAs;s fjpu;j;jp %bapd; %yk; fjpu;j;jpapd;

cs; mKf;fk; cau;tiltjdhy; mjDs; jput ntg;gepiyAk;

mjpfupj;Jf;; fhzg;gLk;. fjpu;j;jp %b tOTs;sjhff; fhzg;gl;lhy;

vd;[pdpd; Kjd;ikr; nraw;ghl;L ntg;gepiyiaf; fle;J

ntg ; ge piy mj pfu p g ; gjdhy ;  my ;yJ ntg ; ge piy

Fiwtiltjdhy; vd;[pd; gOjilayhk;.

Nfhl;ghL : tprpwp thu; tOf;fpr; nry;yhjthWk;> mtrpaky;yhj ,Oit

cz;lhfhjthWk; rPu;gLj;Jtjd; %yk; thupd; ghtidf; fhyk;

$bf; fhzg;gLtJld; Nghjpif kPJ neUf;Fjiy Kiwapy;yhky;

toq;Ftjd; %yk; Vw;glf;$ba ,lu;ghLfisAk; jtpu;j;Jf;

nfhs;syhk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;.

² ,af;f epiyapYs;s Nkhl;lhu; thfdnkhd;W

² cgfuzj; njhFjpnahd;W

² Nfhy; xd;W

² cUf;F msTNfhy;

² fjpu;j;jp mKf;ff; fhl;b

² fjpu;j;jp mKf;f %b

² Rj;jkhd Jzpj; Jz;Lfs;

Kiwapay; ( ² ghJfhg;ghd nghUj;jkhd ,lj;jpy; Nkhl;lhu; thfdj;ij

,lg;gLj;jp itj;jy;.

²  tprpwp thiur; rupahd ,Oitf;F rPu;epiyg;gLj;Jjy;.

² Nkhl;lhu; thfdj;jpd; Jizg;nghwp nek;ig RahjPd epiyf;F cl;gLj;jp> epWj;Jk;

jLg;igg; (Parking break) gad;gLj;jTk;.

² njhiy%y; /  nghdl;ilj; (bonnet) jpwf;fTk;.

² tprpwp thiu (Fan Belt) ,dq;fz;L nfhs;sTk;.

² vd;[pid capu;g;gpj;J Mu;KLfr; nra;J tprpwp thupd; tOf;fy; rj;j (slip) epiyikfs;
fhzg;gLfpd;wdth vd;gij nrtpAwTk;. (tprpwp thu; jsu;thf ,Ogl;bUe;jhy; tOf;fy;

rj;jj;ijf; Nfl;f KbAk;)

² vd;[pid epWj;jTk;.

² tprpwp thupd;  ,Otpir Nghjpajhf ,Ug;gijg; guPl;rpg;gjw;fhf tprpwp thupd; kj;jpapy;

(A) tpuyhy; mOj;jkhf mOj;jp mjd; RahjPd ,af;fj; J}uj;ij cUf;F msTNfhypdhy;

mse;J nfhs;sTk;.

tprpwpthu ;

Mlyhf;fp tprpwpthupd; ,Oitia

guPl;rpf;Fk; gFjp

,Oit rPu; nra;Ak; Mzp

gk;gpf;

fg;gp

Row;rpj;

jz;Lf;

fg;gp

RahjPd ,af;fj; J}uk;

RahjPd ,af;fj; J}uj;ijg; guPl;rpj;jy;
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² tprpwp thupd; RahjPd ,af;fj; J}uk; cw;gj;jp tpguf;$w;Wf;F ,zq;fpAs;sjh vd;gijg;

guPl;rpj;Jg; ghu;f;fTk;.

² RahjPd ,af;fj;J}uk; / tprpwp thupd; ,Oitia mikj;jy; njhlu;ghf Mlyhf;fpapd;

rPu;gLj;Jk; Mzpr; Riuia jsu;j;jTk;.

² nek;nghd;wpidg; gad;gLj;jp> tprpwp thupd; ,Oit ,Wf;fkilfpd;w jpirf;F nek;ig

nraw;gLj;jp jsu;j;jpa Mlyhf;fpapd; rPu;;gLj;Jk; Mzpia ,Wf;fTk;.

² tprpwp thupd; kj;jpa gFjpia tpuypdhy; mOj;jp tprpwp thupd; RahjPd ,af;fj;

J}uj;ij cw;gj;jp tpguf;$w;Wf;fpzq;f kPz;Lk; cUf;F msTNfhy; nfhz;L mse;J

guPl;rpj;Jf; nfhs;sTk;.

² RahjPd ,af;fj;J}uj;ij (tprpwp thupd; ,Oit) xOq;fikf;fg;gl;ljd; gpd;du; Mlyhf;fpia

rPu;;gLj;jp Mzpr;Riufis ed;whf ,Wf;fTk;.

² fUtpfs;> cgfuzq;fisr; Rj;jk; nra;J Fwpj;j ,lj;jpy; fsQ;rpag;gLj;jp itf;fTk;.

² fjpu;j;jp %biag; guPl;rpj;jy;

² fjpu;j;jp mKf;f %bia fjpu;j;jpapypUe;J fow;wp ntspapy;

vLf;fTk;.

² fjpu;j;jp %b ghtidf;F cfe;jjh vd;gij ghu;itapl;L

guPl;rpf;fTk;.

² fjpu;j;jp %bf;Nfw;g mKf;fr; Nrhjidj; Jizg; ghfq;fis

xUq;F Nru;f;fTk;.

² fjpu;j;jp %bia mKf;f Nrhjidf; fUtpf;Fg; nghUj;jpg;

guPl;rpf;fTk;.

² fjpu;j;jp %bia Nrhjidf; fUtpapypUe;J fow;wp mfw;wp

tplTk;.

² fjpu;j;jp %bia vd;[pdpd; fjpu;j;jpf;Fg; nghUj;jTk;.

² njhis%y;  nghdl;; (bonnet) I %lTk;.

² mKf;fr; Nrhjidf; fUtpapd; ghfq;fis fsQ;rpag;gLj;jTk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² Ntiy Nkir> fUtp> cgfuzq;fs; vd;gw;iwr; Rj;jk; nra;J

fsQ;rpag;gLj;Jjy;.

² fUtpfs;> cgfuzq;fisr; rupahf> ghJfhg;ghdjhfg;

gad;gLj;Jjy;.

² Nkhl;lhu; thfdj;ijg; ghJfhg;ghdjhf ,lg;gLj;jp itj;jy;.

² Row;rpj; jz;il Row;Wk; NghJ ghJfhg;G tpjpKiwfisg;

gpd;gw;Wjy;.

² tprpwp thupd; ,Oitia kPz;Lk; guPl;rpj;jy;.

² fjpu;j;jp mKf;fr; Nrhjidf; fUtpapd; ghfq;fisr; rupahd

Kiwapy; nghUj;Jjy;.

² Nrhjidf; fUtpf;F fjpu;j;jp mKf;f %biag; nghUj;jp

mKf;fj;ijg; guPl;rpj;jy;.

fjpu;j;jp %bapd;
ntspg;Gwj; Njhw;wk;

fjpu;j;jp %bapd;
cl;Gwj; Njhw;wk;
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jPu;tpw;fhd mwpTWj;jy;fs; (

² toq;fg;gl;Ls;s MNyhrid kw;Wk; tpguf;$w;Wf;fpzq;f

tprpwp thupd; ,Oitia mikj;jy;.

² rupahd Kiwapy; xUq;F Nru;f;fg;gl;l mKf;fr; Nrhjidf;

fUtpiag; gad;gLj;jp fjpu;j;jp mKf;f %bapd; mKf;fj;ijg;

guPl;rpj;jy;.

Kf;fpa tplaq;fs;( ² tprpwp thu; rPu; nra;af; $ba epiyapy; ,Uj;jy;.

² Nrhjidf ;fhf cgNahfg ;gLj ;Jk ; fj pu ;j ;j p mKf;f

%bf;fpzq;fpajhf Nrhjidf; fUtpapd; ghfq;fisr; rupahd

Kiwapy; xUq;F Nru;j;jy;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 13 - (6.7.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

Nkhl;lhu; thfdj;jpd; Jizg;nghwp nek;ig RahjPd epiyg;gLj;jp>

epWj;Jk; jLg;igg; gad;gLj;jp nghdl;ilj; jpwj;jy;.

tprpwp thiug; ghu;itapl;Lg; guPl;rpj;jy;.

tprpwp thupd; ,Oitiag; guPl;rpj;jy;.

vd;[pid capu;g;gpj;J tprpwpthupd; tOf;fy; rj;jj;ijg; guPl;rpj;jy;.

tprpwpthupd; ,Oitia mikj;jy;.

tprpwpthupd; ,Oit cw;gj;jp tpguf;$w;Wf;F mikthf cs;sjh

vd;gijg; guPl;rpj;jy;.

tprpwp thupd; ,Oit rPu; nra;ag;gl;ljd; gpd;du; rPu;gLj;jp Mzpr;

Riu ed;whf ,Wf;fg;gl;Ls;sjh vd;gijg; guPl;rpj;jy;.

fjpu;j;jp %bia fow;wpg; ghu;itapl;Lg; guPl;rpj;jy;.

mKf;fr; Nrhjidf; fUtpg; ghfq;fisr; rupahf xUq;F Nru;j;jy;.

fjpu;j;jp %bia mKf;fr; Nrhjidf; fUtpf;Fg; nghUj;jp

mKf;fj;ijg; guPl;rpj;jy;.

Nrhjidf; fUtpapypUe;J mKf;f %biaf; fow;wp fjpu;j;jpapy;

rupahfg; nghUj;jpg; nghdl;il %btpLjy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

04

04

04

05

05

05

03

10

05

10

05

10

10

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghL

6.8.1 vd;[pdpypUe;J mfw;wg;gl;l krfply; gk;gpnahd;wpd; nraw;ghl;ilg; guPl;rpj;jy;

;

Nju;r;rp 6 : Nkhl;lhu; thfdj;jpd; gpujhd $Wfs; / njhFjpfisg; guhkupf;Fk;
Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.8 : Nkhl;lhu; thfd vd;[pndhd;wpd; krfpLk; njhFjpapd; njhopw;ghl;il

Kiwahfg; NgZtjw;F eltbf;if vLg;ghu;.

ghlNtis : 01

fw;ww; NgW : vd;[pd; krfply; njhFjpapd; md;whlg; guhkupg;Gf;fisr; nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² gpuNahfr; nrad;Kiwg; gapw;rpf;fhf Maj;jk; MFjy;.

² vz;nza;g; gk;gpiaj; Rj;jk; nra;jy;.

² vz;nza;g; gk;gp vt;tifahd vz;nza;g;gk;gp vd;gij

,dq;fhZjy;.

² Njitahd rupahd fUtpfs; / cgfuzq;fisj; njupT nra;J

gad;gLj;Jjy;.

² czu;khdpiag; gad;gLj;jp mstPl;ilg; ngw;Wf; nfhs;Sjy;.

² krfpLk; vz;nza;g; gk;gpapd; nraw;ghl;ilg; guPl;rpj;jy;.

² Ntiy Nkir fUtp> cgfuzq;fisj; Rj;jk; nra;J

fsQ;rpag;gLj;Jjy;.

mwpKfk; : Fwpj;j fhyg;gFjpf;Fs; jug;gl;Ls;s tpguf;$w;W MNyhridfs;>

ghJfhg;G tpjpKiwfisg; gpd;gw;Wjy;> cupa fUtp> cgfuzq;fs;

kw;Wk; nghUl;fisg; gad;gLj;jp krnfz;nza; gk;gpapd;

nraw;ghl;ilg; guPl;rpj;jy;.

Nfhl;ghL : gk;gpapD}lhf jputtpay; rf;jpiar; Nrkpj;J ,iltplhJ

gha;e;NjhLtjw;F topaikj;jy;.

Njitahd cgfuzq;fSk; nghUl;fSk;

² vd;[pdpypUe;J fow;wp mfw;wg;gl;l vz;nza;g; gk;gpnahd;W

(oil pump)
² iff; fUtpj; njhFjp (hand tools)
² czu; khdp (feelar guage)
² Nkir ,Lf;fp (bench vice)
² Rj;jkhd Jzpj; Jz;L (cotton waste)
² rpwpjsT krnfz;nza;Ak; Nghyp nkd;jhil ,uz;Lk;(soft jaw)
² cUf;F msTNfhy;

² nkd;ikahd J}upifnahd;W

² kz;nzz;nza; - ghfq;fisj; Rj;jk; nra;tjw;fhf ghj;jpuq;fs;

,uz;L

Kiwapay;: : ² vz;nza; gk;gpf;F ntspapy; kz;nzz;nza; kw;Wk;
Jzpj;Jz;ilg; gad;gLj;jp Rj;jk; nra;J nfhs;sTk;.

² vz;nza; gk;gpapd; ntsp ciwiaf; fow;wf;$ba tifapy;
,Lf;fpapy; Nghyp nkd; jhiliag; gad;gLj;jp nghUj;jpf;
nfhs;sTk;.

² iff; fUtpapd; JizAld; ntsp ciwiaf; fow;wTk;.

² cl;Gwg; ghfq;fis ntspapy; vLf;fTk;. (mKf;f epthuz
thy;T cl;gl)

² ghfq;fis kz;nzz;nza; ,l;L Jilj;J Rj;jk; nra;J
nfhs;sTk;.

Jizg;nghwp tif vz;nza;
gk;gpapd; ntspg;Gw ciwia

mfw;wpajd; gpd;
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² cl;Gwg;ghfq;fs; tO cilajh vd;gij mtjhdpj;J
guPl;rpj;J cWjpnra;J nfhs;sTk;.

² cl;Gwg; ghfq;fis xUq;F Nru;j;J cw;gj;jp
tpguf;$w;wpw;Nfw;g ,ilntspiag;  guPl;rpj;Jg;
ghu;f;fTk;.

²  cl;Gwg; ghfq;fSf;;F krfpl;L xUq;F Nru;f;fTk;.

²  fow;wg;gl;l ntspg;Gw ciwia kPz;Lk; nghUj;jTk;.

²  vz;nza;g; gk;gpia ,Lf;fpapdhy; fow;wp mfw;wTk;.
²  iff; fUtp> Ntiy Nkiriaj; Rj;jk; nra;J fsQ;rpg;gLj;jTk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² vz;nza;g ; gk ;g piar; ru pahd Kiwapy ; Nghyp

nkd;jhiliaf; nfhz;L ,Lf;fpapy; nghUj;jpf; nfhs;sy;.

² fUtp kw;Wk; cgfuzq;fisg; ghJfhg;ghfTk; rupahfTk;

gad;gLj;Jjy;.

² fow;wg;gl;l ghfq;fis ed;whfr; Rj;jk; nra;jy;.

² mstPLfisg; ngWk;NghJ czu;khdpiar; rupahd Kiwapy;

cgNahfpj;jy;.

² cl;Gwg;ghfq;fis xUq;F Nru;f;Fk; NghJ krnfz;nza;

gad;gLj;jy;.

jPu;tpw;fhd mwpTWj;jy;fs; (² ngw;Wf;nfhs;sg;gl;l Nja;T ,ilntsp vy;iyf;FupathW

gk;gp my;yJ mjd; cl;Gwg; ghfq;fs; tOTilajh

vd;gijj; jPu;khdpj;jy;.

Kf;fpa tplaq;fs; ( ² czu;khdpapidg; gad;gLj;jp gpd;tUk; mstPLfisg;

ngw;Wf; nfhs;sTk;.

- gw;fSf;fpilapyhd ,ilntsp

- gy;ypd; cr;rp kw;Wk; $l;bd; cl;Gwj;Jf;fpilapyhd

,ilntsp

- gw;rpy;Y kw;Wk; $l;bd; cl;Gw Nkw;gug;Gf;fpilapyhd

,ilntsp

² mKf;f tpLtpg;G thy;tpd; jd;ikiag; guPl;rpj;J  ̂ pressure
relife valve) rupahf xUq;F Nru;j;jy;.

gw;fSf;fpilapyhd
,ilntspiag; guPl;rpj;jy;

mKf;f  epthuz thy;T

1

2

cl;Gw Nkw;gug;G kw;Wk;

gw;fspilNa Nrhjpj;jy;
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 14 - (6.8.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

vz;nza;g; gk;gpapd; ntspg;Gwj;ij Rj;jk; nra;jy;.

vz;nza;g; gk;gpiar; rupahfg; Nghyp nkd; jhilapd; cjtpAld;

,Lf;fpapy; nghUj;Jjy;.

fow;wg;gl;l ghfq;fisr; Rj;jk; nra;jy;.

fow;wg;gl;l ghfq;fisg; ghu;itapl;Lg; guPl;rpj;jy;.

cl;Gwg;ghfq;fis xUq;F Nru;j;jy;.

czu;khdpiaf; nfhz;L ,ilntspiag; guPl;rpj;jy;.

cl;Gwg;ghfq;fSf;F krfpl;L xUq;F Nru;j;jy;.

ntspg;Gw ciwia xUq;F Nru;j;jy;.

vz;nza;g; gk;gpia ,Lf;fpapypUe;J fow;wp mfw;wpf; nfhs;Sjy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

05

05

10

05

10

10

10

10

05
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03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghL

6.9.1 nld;lk; gpujhd cUisapd; ghfq;fis xUq;F Nru;j;jy;

Nju;r;rp 6 : Nkhl;lhu; thfdj;jpd; gpujhd $Wfs; / njhFjpfisg; guhkupf;Fk;
Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.9 : Nkhl;lhu; thfd jLg;Gj; njhFjpapd; njhopw;ghl;ilf; Nfl;lwpthu;.

ghlNtis : 01

fw;ww; NgW : ² gFjpfshf fow;wg;gl;Ls;s nld;lk; gpujhd cUisapd;

ghfq;fisr; rupahf xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nrad;Kiwr; nraw;ghl;Lf;fhd Kd; Maj;jk;

² rupahd fUtp> cgfuzk; kw;Wk; nghUl;fisj; njupT nra;jYk;

gad;gLj;JjYk;.

² jiyik cUisia Nghyp nkd;jhiliaf; nfhz;L ,Lf;fpapy;

nghUj;Jjy;.

² jiyik cUisapd; tisag; g+l;ilg; ghJfhg;ghff; fow;Wjy;.

² jiyik cUisapd; ghfq;fisf; fow;Wk; gbKiwfs;

² jiyik cUisapd; cl;Gwg; ghfq;fisf; fow;Wk;

El;gKiwfisg; gad;gLj;Jjy;.

² Kryj;Jf;Fg; gad;gLj;jg;gl;Ls;s ,wg;gu; G+iz ghJfhg;ghff;

fow;Wjy;.

² fow;wg;gl;l ghfq;fisg; ghu;itapl;Lg; guPl;rpj;jy;.

² ,wg;gu; G+z; kw;Wk; cupa ,lq;fSf;F krfpLjy;

² jiyik cUisapd; cl;Gwg;ghfq;fis xUq;F Nru;f;Fk;

gbKiw

² tisag; G+l;ilg; G+l;Ljy;> kPz;Lk; guPl;rpj;Jg; ghu;j;jy;.

² Ntiyj;jsj;ij Rj;jkhfTk;> KiwahfTk; NgZjy;

mwpKfk; : toq;fg;gl;Ls;s MNyhrid> ghJfhg;G tpjpKiwfisg; gpd;gw;wp

nghUj;jkhd fUtp kw;Wk; cgfuzq;fisg; gad;gLj;jp Fwpj;j

fhyg;gFjpf;Fs; nld;lk; gpujhd cUisapd; ghfq;fis xUq;F

Nru;j;jy;

Nfhl;ghL : neWf;fg;glhj jputf;Fiw mKf;fk; fhuzkhf nghUspd; kPJ

gpuNahfpf;fg;gLk; mKf;fk; jlq;fypd;wp njhFjpapd; midj;Jg;

ghfq;fSf;Fk; xNuasthd mKf;fj;jpd; fPo; nraw;gly;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² nld;lk; jiyik cUis

² ,Lf;fp

² cl;Gw tisag; G+l;bLf;fp

² Nghyp nkd;jhil

² jl;il jpUfhzp KLf;fp

² cUf;Ff; fk;gpf; Nfhy;

² mKf;fkhdpnahd;W

² rpwpjsT ,wg;gu; fPwP];

² jLg;G vz;nza;

² Rj;jkhd Jzpj;Jz;L

² ehrpf;Foha;nahd;W
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Kiwapay;

² xspAs;s Rj;jkhd ,lnkhd;wpy; Nkhl;lhu; thfdj;ij ,lg;gLj;jp itf;fTk;.

² nld;lk; jiyik cUisAld; kpd; ,izg;G toq;fg;gl;bUe;jhy; mtw;iwj; Jz;bf;fTk;.

² nld;lk; jiyik cUisapd; jiyikj; jLg;Gf; Foha; nghUj;jg;gl;l ,lj;jpd; Mzpr;

Riuia jsu;j;jp FohapDs; ,Uf;Fk; jLg;Gj;jputj;ij tha; mfd;w Nghj;jnyhd;Wf;Fs;

Nrfupf;fTk;. (jLg;Gg;ghak; xt;nthU ,lq;fspYk; rpjwhky; jLg;gjw;Fk;> jLg;Gg; ghak;

Njha;e;j iffis xt;nthU ,lq;fspy; Njha;f;fhJ ftdpj;Jf; nfhs;s Ntz;Lk;.

² jLg;G vOg;gp kw;Wk; (nld;lk;) jiyik cUisiaj; njhlu;GgLj;jpAs;s Mzpr;

Riuiaf; fow;wp mfw;wTk;.

² nld;lk; jiyik cUisiaf; fow;wp vLf;fTk;.

² nld;lk; jiyik cUisapd; jputj; jhq;fp %biaf; fow;wp Ntwhf;fp mq;Fs;s jLg;G

vz;nza;ia tha; mfd;w Nghj;jnyhd;wpy; Nrfupf;fTk;.

² jiyik cUisapd; clYf;F gONjw;glhjthW jput cUisapd; cliy fpilahf

,Lf;fpf;F nghUj;jTk;. (cly; erpe;jhy; clYf;Fs; Kryk; rpiwg;gl;LtpLk;.)

² tisag; G+l;il mfw;Wk; ,Lf;fpiag; gad;gLj;jp gpujhd cUisapd; tisag; G+l;ilf;

fow;wp mfw;wTk;.

² jiyik cUisia ,Lf;fpapdhy; fow;wp mfw;wTk;.

² nld;lk; jput cUisapDs; cs;s ghfq;fis ,yFthf ntspapnyLg;gjw;F KbahJ

Nghdhy; jiyik cUisapd; gpd;gf;fg; gpuNjrj;jpy; Ntiy Nkirapd; kPJ rpW

mjpu;nthd;iw (jl;Ljy;) Vw;gLj;Jtjd; %yk; cUisapd; cl;ghfq;fis mfw;wpf;

nfhs;sTk;.

nld;lk; jiyik cUisapd; ghfq;fs; nghUj;Jk; Kiw

² fow;wg;gl;l ghfq;fis kz;nzz;nza;apdhy; fOtpf; nfhs;sTk;.

² kz;nzz;nza;apdhy; fOtpa ghfq;fis ePupdhy; fOtp fhw;wKf;fpapdhy; cyu;j;jpf;

nfhs;sTk;.

² rfy ghfq;fisAk; guPl;rpj;Jg; ghu;f;fTk;.

² jiyik cUisapd; cl;Gwj;jpy; JUg;gbjiyj; jtpu;g;gjw;F cl;Gwj;Jf;Ff;F jLg;G

vz;nza; G+Rf.

² jiyik cUisapd; clYf;F NrjNkw;glhjthW jput cUisapd; $l;il ,Lf;fpapy;

nghUj;jpf; nfhs;sTk;.

1

2

3

4

5

6

7

8

9

1. jiyik cUis cly;

2. jputj; jhq;fp

3. JizKryKk; tpw;RUSk;

4. Kjd;ik KryKk; tpw;RUSk;

5. tisag; G+l;L

6. tb

7. jputj; jhq;fp %b

8. Kryj;ij epWj;Jk; Mzp

9. jfl;Lg; G+z;
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² gOJghu;j;jy; cgfuzj; njhFjpiag; gad;gLj;JtJld; ,wg;gu; fpwP]; my;yJ jLg;G

vz;nza;ia vy;yh cl;Gwg;ghfq;fspSk; Njha;j;J ghfq;fisr; rupahf xUq;F Nru;f;fTk;.

² tisag; G+l;ilg; gad;gLj;jp cl;Gwg;ghfq;fisg; G+l;blTk;.

² jpUfhzp KLf;fpiag; gad;gLj;jp Kryj;ij mOj;jp cUisapDs; Kryj;jpd;

nraw;ghl;ilg; guPl;rpj;Jg; ghu;f;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;(

² fUtpfs;> cgfuzq;fisr; rupahfTk;> ghJfhg;ghfTk;

cgNahfpj;jy;

² rupahd Kiwf;F nld;lk; gpujhd cUisia ,Lf;fpapy;

nghUj;jpf; nfhs;sy;

² cupa gbKiwfisg; gpd;gw;wp jiyik cUisapd;

ghfq;fisf; fow;Wjy;.

² cl;Gwg;ghfq;fisg; ghu;itapl;L tOf;fis ,dq;fz;L

nfhs;sy;.

² ghfq;fis xUq;F Nru;g;gjw;F Kd;dh; Njitahd

,lq;fSf;F ,wg;gu; fpwP]; / jLg;G vz;nza; ,Ljy;.

² rupahd gbKiwfisg; gpd;gw;wp ghfq;fis xUq;F Nru;j;jy;.

jPu;tpw;fhd mwpTWj;jy;fs;( ² rupahd KiwfisAk; gbKiwfisAk; gpd;gw;wp cUisapd;

ghfq;fis xUq;FNru;j;jy;

Kf;fpa tplaq;fs;( ² neUf;fpa fhw;wpd; %yk; cl;Gwg; ghfq;fis mfw;Wk;

NghJ nld;lk; cUisapd; tisag; G+l;Lg; gFjpiaj;

Jzpj;Jz;nlhd;iwg; gad;gLj;jp Kryk; ntspapy;

tPrg;gLtij jLj;Jf; nfhs;syhk;.

² neUf;fpa fhw;iwg; ngw;Wf; nfhs;tjw;F ,ayhj

re;ju;g;gj;jpy; nld;lk; gpujhd cUisapd; cl;Gwg;

ghfq;fis mfw;wpf; nfhs;tjw;F $l;by; tisag; G+l;L

,lg;gl;Ls;s gFjpia kuf;fl;ilnahd;Wld; jl;Ltjd;

%yk; Fwpj;j nraw;ghl;il Nkw;nfhs;syhk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 15 - (6.9.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

nld;lk; / jiyik cUisiag; Nghyp nkd; jhiliag; gad;gLj;jp

Nkir ,Lf;fpapy; nghUj;Jjy;

jiyik cUisapd; tisag;G+l;ilg; ghJfhg;ghf fow;Wjy;.

jiyik cUisapd; cl;Gwg; ghfq;fisr; rupahd Kiwapy;

fow;wp Ntwhf;Fjy;.

jiyik cUisapd; cl;Gwg;ghfq;fis guPl;rpj;jy;.

jiyik cUisapd; Kryj;Jf;F gad;gLj;jg;gl;Ls;s G+iz

fow;Wjy;.

fow;wpa ghfq;fis Rj;jk; nra;jy;

jLg;G vz;nza; / ,wg;gu; fpwP]; Njha;j;J Kryj;Jf;F Gjpa

G+iz ,Ljy;.

,wg;gu; G+z; kw;Wk; gpujhd cUisapd; cl;Gwj;ijj; jLg;G

vz;nza; / ,wg;gu; fpwP];> krfpLjy;.

rupahd cl;Gwg;ghfq;fis xUq;F Nru;j;jy;.

tisag; G+l;il ,l;L cl;Gwg;ghfq;fisg; G+l;bLjy;.

tisag; G+l;L rupahfTk; nghUe;jpAs;sjh vd;gijg; guPl;rpj;jy;

jiyik cUisia ,Lf;fpapd; %yk; fow;wp mfw;Wjy;.

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03
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05
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05
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04
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15
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03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

6.11.1 Rw;Wg; gyifnahd;wpd; kPJ mQ;rypnahd;iwg; gad;gLj;jp CJFoy;

(N`hu;d;) Rw;nwhd;iw  mikj;jy;

Nju;r;rp 6 : Nkhl;lhu; thfdj;jpd; gpujhd $Wfs; / njhFjpfisg; guhkupf;Fk;
Mw;wiy ntspg;gLj;Jthu;.

Nju;r;rp kl;lk; 6.11 : Nkhl;lhu; thfdnkhd;wpd; kpd; tpsf;Fj; njhFjpfspd; vspa

tOf;fisj; Njbawpthu;.

ghlNtisfs; :  02

fw;ww; NgW : ² khjpup Rw;Wg;gyif kPJ CJFoy; Rw;nwhd;iw mikg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² mQ;rypapd; Kidfis ,dq;fhZjy;

² Rw;Wf;Fg; nghUj;jkhd tlj;ijj; njupT nra;jy;.

² Rw;Wf;Fg; nghUj;jkhd cUfpiaj; njupT nra;jy;

mwpKfk; : Fw pj ;j fhyg ; gFj pf ;Fs ; jug ;gl ;Ls ;s t pguf ;$w ;W

MNyhridfisAk; ghJfhg;G tpjpKiwfisAk; gpd;gw;wp

kpd;Rw ;nwhd;wpdJ rl;ljpl ;lq;fSf;F mika khjpu pg ;

gyifnahd;wpd; kPJ CJFoy; (N`hu;d;) Rw;nwhd;iw

mQ;rypiag; gad;gLj;jp mikj;jy;.

Nfhl;ghL : flj;jpnahd;wpD}lhf kpd;Ndhl;lk; gha;fpd;wNghJ flj;jpapd;;

jil> flj;jpapd; FWf;Fntl;LKfg; gug;gpw;F Neu;khW

tpfpjrkkhFk;.

jil R FWf;F ntl;LKfg; gug;gsT A         
1

R
A



Njitahd cgfuzq;fSk; nghUl;fSk;:

² Rw;Wg;gyifnahd;W / khjpupg; gyifnahd;W

² kpd; CJFonyhd;W (N`hndhd;W) (12v - electrical horn)

( ² CJFoy; (N`hu;d;) mQ;rypnahd;W (12V-horn relay)

² CJFoy; Mspnahd;W (horn switch)

² gw;wup (kpd;fyk;) xd;W -  (12V - lead acid battery)

² cUfpfs; nfhz;l cUfpg; ngl;bnahd;W (fuse box)

² kpd;fk;gp (auto cables)

² njhLg;G  (connectors)

² kpd;fk;gpf; ft;tp  (wiring clips)

² mypRf; $u; (bradawl)

² bd;nlf;]; Mzp (tintack  nails)

  ² fk;gpntl;Lk; FwL (wire cutting plier)

² nghJf;FwL (combination plier)

² FWf;Fj;jiy Rj;jpay; (cross pein hammer 100g)
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nj hLif

Kid

RUs;

CJFoy;

CJFoy;

Msp

kpd;fyk; vupgw;wy; Msp

CJ Foy;

mQ;ryp

 CJ Foy; Msp
 CJ Foy;

mQ;ryp

kpd;fyj;jpw;F

 cUfp

Kiwapay;

CJFoy; Rw;wpd; Jizg; ghfq;fspd; ,izg;G

² CJFoy; Rw;wpid mikg;gjw;Fj; Njitahd nghUl;fs;>

cgfuzq;fs;> fUtp vd;gtw;iw Maj;jg;gLj;Jjy;.

² Rw;Wg;gyif / khjpupg;gyif kPJ CJFoy; Msp> CJFoy;>

mQ;ryp> cUfpg; ngl;b Mfpatw;iwg; nghUj;jNtz;ba

,lq;fis milahsg;gLj;Jjy;.

² xt;nthU Jizg;ghfq;fisAk; njhlu;GgLj;Jtjw;Fg;

nghUj;jkhd tlj;ijj; njupTnra;J Njitahd ePsj;jpy;

ntl;bf; nfhs;sy;.

² ntl;Lk; Fwbdhy; fk;gpr;RUspd; me;jq;fspy; Njitahd

msTf;F fhtypia mg;Gwg;gLj;Jjy;.

² Jizg;ghfq;fSf;F njhlu;GgLj;Jtjw;fhf fk;gpfspd;

me;jq;fis mikj;jy;

² tlj;jpd; me;jq;fspy; Njitahd nghUj;jpfisg; nghUj;Jjy;.

² Kiwahf fk;gpfisj; njhLj;J bd;nlf;]; Mzpiag; gad;gLj;jp

tlf;ft;tpfis ,izj;jy;

² gw;wup kpd;Ndhl;lj;ij toq;fp CJFoy; Rw;wpd; nraw;ghl;ilg;

guPl;rpj;jy;

² fUt p > cgfuzk ; >  nghUl ;fisj ; Rj ;jk ;  nra ;J

fsQ;rpag;gLj;Jjy;.

² Ntiyj;jsj;ijj; Rj;jk; nra;jy;

mtjhdpg;gpw;fhd topfhl;ly;(

² nghUj;jkhd Nthy;w;wsTg; ngWkhdk; nfhz;l CJFoy;

mQ;rypnahd;iwj; njupT nra;jy;.

² mQ;rypapd; KidfSf;F cupa tlq;fis njhlu;GgLj;Jjy;.

² cupa kpd;Ndhl;lg; ngWkhdKs;s cUfpiaj; njupT nra;jy;.

² CJFoypd; Gtpj;njhLg;G Kidia nghJ Kidf;Fg; Gtpj;

njhLg;Gr; nra;jy;.
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jPu;tpw;fhd mwpTWj;jy;fs;( ² jug;gl;Ls;s Fwpg;GfSf;Nfw;g Kiwahf tlq;fs; Gtpj;

njhLf;fg;gl;bUj;jy;.

² Rw;wpd; Kbg;Gj; jd;ik

² Rw;Wr; nraw;ghl;bd; gpioapd;ik

Kf;fpa tplaq;fs; ( ² nraw;ghl;il Muk;gpg;gjw;F Kd;du; Fwpj;j cau msT

nfhz;l Rw;Wg;gyif / khjpupg;gyifia itj;jpUj;jy;.

² Jizg;ghfq;fis nghUj;Jk; NghJ jpUfhzpia nghUj;j

Ntz;ba ,lq;fis myp]; $updhy; Jisapl;Lf;

nfhs;Sjy;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 16 - (6.11.1)

CJFoy; Rw;iw mikg;gjw;Fj; Njitahd nghUl;fs;>

cgfuzq;fisj; jahu; nra;jy;.

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

Rw;Wg;gyif / khjpupg;gyif kPJ CJFoy; Msp> CJFoy;>mQ;ryp>

cUfp / cUfpg;ngl;b vd;gd nghUj;jg;gl Ntz;ba ,lq;fis

milahsg;gLj;Jjy;.

tlq;fisj; Njitahd mstpy; ntl;bf; nfhs;Sjy;.

tlq ;fspd ; me ;jq ;fspy ; Njitahd msT fhtypia

mg;Gwg;gLj;Jjy;.

Jizg;ghfq;fis ,izg;gjw;fhf tlj;jpd; me;jq;fisr;

rPu;nra;jy;.

Kiwahf fk;gp ,izg;ig mikj;J bd;nlf;]; Mzp nfhz;L

tlf;ft;tpfisg; nghUj;Jjy;.

tlj;jpd; me;jq;fSf;Fg; nghUj;jkhd njhL fl;il nghUj;Jjy;.

CJFoy; Rw;wpd; nraw;ghl;ilg; guPl;rpj;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

.
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cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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 nrad;Kiwr; nraw;ghL

7.1.1 nghUj;jkhd Msp tifnahd;iwg; gad;gLj;jp NeNuhl;l kpd;Nkhl;lnuhd;wpd;

Row;rpj; jpiria vjpu;j; jpirf;F khw;Wtjw;fhd Rw;iwj; jahupj;jy;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.1 : kpd;Rw;nwhd;wpw;Fj; Njitahd mbg;gilj; Jizf;$Wfisj;

Njbawpthu;.

ghlNtis : 01

fw;ww; NgW : kpd;Rw;Wf;fspy; Kf;fpakhff; fhzg;gl Ntz;ba kpd; Kjy;

fl;Lg;ghl;L cj;jpfs;> gag;G cj;jpfs; mlq;fpa khjpupnahd;wpd;

juTg; ngWkhdq;fis thrpj;J mj;Jizf; $Wfis NtWgLj;jpf;

fhl;Lthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² Msptiffis NtWgLj;jp ,dq;fhzy;

² xt;nthU Msp tiffspd; gad;ghl;il ,dq;fhzy;

² jug;gl;Ls;s Rw;W tupg;glj;jpw;F Vw;g Rw;nwhd;iw xUq;F

Nru;j;jy;.

mwpKfk; : epiyahd fhe;jj;ijf; nfhz;l NeNuhl;l Nkhl;lhnuhd;wpd;

tpepNahff; fk;gpfspd; KidTj; jd;ikia khw;Wtjd; %yk;

mjd; RoYk; jpiria khw;w KbAk;. ,r; nraiy xNu Kiwapy;

nra;tjw;F ,UKid ,ul;ilj; js;Sif  Mspiag; (DPDT)
gad;gLj;j KbAk;.

Nfhl;ghL : kpd; Rw;Wf;fspy; fl;Lg;ghl;L cj;jpfshf (control device) gy;NtW
Msp tiffs; gad;gLj;jg;gLfpd;wd. xt;nthU tif MspapdJk;

njhopw;ghl;Lf; Nfhl;ghL xd;Wf;nfhd;W tpj;jpahrkhFk;.

ngUk;ghyhd Mspfs; xw;iw KidT jdpj; js;Sif> jdp

KidT ,ul;ilj; js;Sif> ,U KidT jdpj;js;Sif

,UKidT ,ul;ilj; js;Sif> vDk; ehd;F tiffSf;F

NtWgLj;j KbAk;. ,U KidT ,ul;ilj; js;Sif

Mspnahd;wpd; rkhe;jug; nga;g;Gfs; ,uz;il ntt;Ntwhf gag;G

KidTfs; tPjk; 4 KidTfSf;F nrYj;j KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² NeNuhl;l toq;fp

² rpwpa NeNuhl;l kpd; Nkhl;lhu; (3V)
² ,izg;Gf; fk;gp (jumper wire)
² nraw;wpl;lg; gyif (project board)
² ePz;l %f;Ff;FwL (nose plier)
² ntl;Lq;FwL (cutting plier)
² nghJf; FwL (combination plier)
² jdp KidT jdpj;js;Sif Msp (SPST) (single pole single throw)
² ,ul;il KidT ,ul;ilj; js;Sif Msp (DPDT) (double pole

double throw)
² jdp KidT ,ul;ilj; js;Sif Msp (SPDT) (single pole double

throw)
² ,ul;il KidT jdpj; js;Sif Msp(DPST) (double pole single

throw)

Kiwapay; : ² ,ul;il KidT ,ul;ilj; js;Sif Mspia S
2 
Rw;Wg;

gyifapy; nghUj;Jf.
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+ -
+-

+-

² NkNy Fwpg;gpl;l tupg;glj;jpw;F mika Nkhl;lhupd; fk;gpiaAk;

tY toq;fisAk;  DPDT MspAld; njhLf;Ff.

² S
1
 jdpKidT jdptop Mspiag; gad;gLj;jp Nkhl;lhu; RoYk;

jpiria mtjhdpf;f.

² S
2
 ,ul;ilKidT ,ul;ilj; js;Sif Mspia khw;wp Nkhl;lhu;

RoYk; jpiria mtjhdpf;f.

mtjhdpg;gpw;fhd topfhl;ly;( ² RoYk; jpiria mtjhdpg;gjw;F Nkhl;lhu; mr;rpw;F

fhl;bnahd;iw (Jzpf;fPsk; xd;W Nghd;w) nghUj;Jf.

² Msp s
2
 nghj;jhd; (knob) fhzg;gLfpd;w ,lj;ij

khw;Wk;NghJ Rw;wpD}lhfg; gha;fpd;w Xl;lj; jpiria

ntt;Ntwhf ,U Rw;W tupg;glq;fspy;; fhl;Lf.

jPu;tpw;fhd mwpTWj;jy; ( ² s
1 
 Ms p %yk ;  Nkhl ; l u ;  nraw ; gLtijAk ; >

nraw;glhikiaAk; Vw;gLj;JtJld; s
2
 Msp %yk;

Nkhl;lhu; RoYk; jpiriaAk; khw;w KbAk;.

Kf;fpa tplaq;fs; ( ² ngUk;ghyhd (DPDT) Mspfspd; nghJ Kid kj;jpapy;

mike;Js;sJld; mNj Ntis NtWk; rpy Mspfspd;

nghJ Kid xU me;jj;jpy; ,lg;gl;Ls;sJ. vdNt nghJ

Kidia Kjypy; ,dq;fz;L nfhs;s Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 17 - (7.1.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

,UKid ,Utop Mspapd; nghJ Kidia ,dq;fhzy; (5 2)

toq;fypd; '+" Kidf;F jdpKid jdptop Mspiaj; njhLj;jy;

nghJKidia toq;fypd; ,U me;jq;fSf;Fk; njhLj;jy; (5 2)

Rw;W tupg;glj;jpw;F Vw;g Nkhl;lupw;F tlq;fis ,izj;jy;

Nkhl ; l u ;  mirtijj ;  jLg ; gjw ;F cj ;j p nahd ;iwg ;

gad;gLj;jpapUj;jy;

xUq;FNru;;j;j Rw;wpd; nrk;ikia cWjp nra;jy;

Nkhl;lupd; RoYk; jpiria ,yFthf mtjhdpg;gjw;F RoYk;

mr;Rj;jz;bw;Fg; nghUj;jkhd fhl;bnahd;iwg; nghUj;Jjy;

SPDT Mspia njhopw;glr; nra;J Royr; nra;J fhl;Ljy;

SPDT Mspia nrapof;fr; nra;jy;

SPDT Mspapd; Fkpo; (knob1) I ,lkhw;wp RoYk; jpiria khw;wpf;

fhl;Ljy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

05

05

10

10

10

10

05

05

05

10

05

10

04

04

04

04

04\

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

68juk; 12

 nrad;Kiwr; nraw;ghL

7.1.2 toq;fg;gl;Ls;s jilapfs; rpytw;wpd; ngWkhdj;ij kpd;nghwp Kiw

gy;khdpiag; gad;gLj;jp mstply;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.1 : kpd;Rw;nwhd;wpw;Fj; Njitahd mbg;gilj; Jizf;$Wfisj;

Njbawpthu;.

ghlNtis : 01

fw;ww; NgW : kpd;Rw;Wf;fspy; gad;gLj;jg;gLfpd;w nraypoe;j Jizf;$Wfis

,dq;fz;L mtw;wpd; ngWkhdq;fis thrpg;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² jilapnahd;wpd; epwg;gl;bfis xOq;FKiwg;gb thrpj;J mjd;

jilg;ngWkhdj;ijg; ngw;Wf; nfhs;sy;.

² kpd;nghwpKiwkhdp (xg;Gsp gy;khdp) xd;iwg; gad;gLj;jp

jilapnahd;wpd; ngWkhdj;jpd; gpioapd;iia cWjp nra;J

nfhs;sy;.

mwpKfk; : jilapnahd;wpd; ngWkhdj;ij mq;F Fwpf;Fk; NghJ vz;

my;yJ vz;Fwp gad;gLj;jg;gLfpd;wJ. vdpDk; rpwpa jilapfspd;

ngWkhdj;ij mjd;kPJ Fwpg;gpl Kbahj gbapdhy; epwg;gl;b

Kiwnahd;iwg; gad;gLj;jp Fwpf;fg;gl ;Ls;sJ. me;j

epwg ;gl ;bfspd; gupghilnahd;whff; Fwpg ;g plg ;gl;Ls;s

ngWkhdj;ij thrpg;gjw;F epwg;gupghil gw;wpa mwpT Njitg;gLk;.

me;jj; jilapapd; ngWkhdk; ,Uf;fNtz;ba tPr;rk; ,e;jg;

gupghil %yk; Fwpg;gplg;glLs;s gbapdhy; mjid kpfTk;

rupahfg; ngw;Wf; nfhs;tjw;F kpd; nghwpKiw gy;khdp (xg;Gsp

gy;khdp) xd;iwg; gad;gLj;j KbAk;.

Nfhl;ghL : kpd; kw;Wk; ,yj;jpudpay; Rw;Wf;fspNy kpd;Ndhl;lj;ijf;

Fiwj;Jf; nfhs;tjw;F ngUkstpy; gad;gLj;jg;gLfpd;w

Jizf;$W xd;whf jilapiaf; Fwpg;gpl KbAk;. ,e;j

jilapfis cw;gj;jp nra;tjw;F fhgd;> epf;Nuhk; Nghd;w $ba

jilj;jpwd; nfhz;l nghUl;fs; gad;gLj;jg;gLfpd;wJ.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² epwg;gl;bfs; 4 ,izf;nfhz;l jilapfs; (resistors)
² kpd;nghwpKiw / xg;Gspg; gy;khdp (analoge multimeter) (xg;Gspg;

gy;khdpnahd;W)
² nraw;wpl;lg;gyifnahd;W (project board)

Kiwapay; ( ² fPNO fhl;lg;gl;Ls;sthW ml;ltiznahd;iwj; jahu;nra;f.

1 tJ epwg;gl;b

2 tJ epwg;gl;b 3 tJ epwg;gl;b
4 tJ epwg;gl;b

,y

1
2
3
4
5

epwg;

gl;b

epwg;gl;b %yk;

fhl;Lfpd;w

ngWkhdk;

nghWjpg; ngWkhdk;

%yk; thrpf;fg;gLk;

ngWkhd tPr;rk;

kpd;nghwpKiwg; gy;khdp

%yk; thrpf;fg;gLfpd;w

ngWkhdk;

jilapapd;

epiyik
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² nraw;wpl;lg;gyif kPJ jilapnahd;iwg; nghUj;Jf.

² jilapapd; epwg;gl;bfis thrpj;J mjpYs;s ngWkhdj;ij

ml;ltizapd; cupa epuypDs; Fwpf;f.

² jilapapy; Fwpg;gplg;gl;Ls;s nghWjpg; ngWkhdj;ijf;

fzpg;gpl;L mjd; ngWkhd tPr;rj;ij cupa epuypDs; Fwpf;f.

² jilapapd; ngWkhdj;jpw;F Vw;g nghUj;jkhd tPr;rnkhd;wpw;F

kpd;nghwpKiw xg;Gsp gy;khdpapd; tPr;Rj;Njwpapidj; jahu;nra;J

nfhs;f. kpd;nghwpKiw xg;Gspg; gy;khdpapd; Mapfs;  (Probe)
,uz;ilAk; xd;whf itj;J G+r;rpak; fpilf;Fk; tiu rPu;nra;J

nfhs;f.

² nraw;wpl;lg;gyif kPJ nghUj;jg;gl;Ls;s jilapapd;

Kidfspuz;bw;Fk; kpd;nghwpKiw xg;Gspg; gy;khdpapd;

Kidfspuz;il itj;J gy;khdpf;fhl;bapd; mirit

mtjhdpj;J msTj;jpl;lj;jpw;F Vw;g ngWkhdj;ijg; ngw;Wf;

nfhs;f.

² me;j msTj;jpl;lj;jpy; fhl;lg;gLfpd;w ngWkhdj;ij

ml;ltizapd; cupa epuypy; Fwpf;f.

² jilapapd; ngWkhdk; cupa ngWkhd tPr;rpDs;Ns fhzg;gbd;

'jilapapd; jd;ikia" epuypy; tOtw;wJ vdTk; ngWkhdk;

tPr;rj;jpDs; fhzg;glhtpbd; tOTs;sJ vdTk; cupa epuypNy

Fwpf;f.

mtjhdpg;gpw;fhd topfhl;ly;(  ² fPNo Fwpg;gplg;gl;Ls;s jilapfspd; epwg;gupghiliag;

   gad;gLj;jTk;. (Resistor Colour code)

² nghd;> my;yJ nts;sp epwk; ,lg;glhj Kidia KjyhtJ

epwg;gl;b vdf; fUjTk;.

² xU Kidf;F kpfTk; mz;ikapYs;s epwg;gl;bAs;s

gf;fj;ij ,lg;gf;fj;jpy; ,Uf;fj;jf;fthW itj;J

,lg;gf;fj;jpy; ,Ue;J tykhf epwg;gl;b 1>2>3>4 vd;wthW

vLf;f.

jPu;tpw;fhd mwpTWj;jy; ( ² gy;khdpapdhy; msf;fg;gLfpd;w jilg;ngWkhdk; gupghilf;F

Vw;g ngw;Wf; nfhz;l nghWikg; ngWkhdk; tPr;rj;jpDs;

fhzg;glNtz;Lk;.

Kf;fpa tplak; :   ehd;fhtJ epwkhf epwg;gl;bnahd;iw cgNahfpj;jpUe;jhy;

mjd; gpufhuk; nghWjpg; ngWkhdk; 20% vd;gjhFk;.

1 tJ

epwg;gl;b

vz;zpf;if

2 tJ epwg;gl;b

vz;zpf;if
3 tJ epwg;gl;b

tY

4 tJ

epwg;gl;b

nghWik

epwk;

fWg;G

fgpyk;

rptg;G

nrk;kQ;rs;

kQ;rs;

gr;ir

ePyk;

Cjh

rhk;gy;

nts;is

nghd;dpwk;

nts;sp epwk;

0
1
2
3
4
5
6
7
8
9
-
-

0
1
2
3
4
5
6
7
8
9
-
-

100

101

102

103

104

105

106

-
-
-
10-1

10-2

-
1]
2]
-
-
-
-
-
-
-
5]
10]
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 18 - (7.1.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

jlitf;F xU jilap tPjk; vLj;J nraw;wpl;lg; gyifapy;

njhLj;jy; (5 2)

Kjy; %d;W epwg;gl;il %yk; Fwpg ;g plg ;gLfpd;w vz;

ngWkhdq;fisf; Fwpj;J jilg; ngWkhdj;ijf; Fwpg;gply; (5 5)

ehd;fhtJ epwg;gl;ilf;Fupa vz;ngWkhdj;ijf; Fwpj;jy; (2 5)

kpd;nghwpKiwg;gy;khdpia jahu;nra;jy;

njwpia cupa gupkhdj;jpw;F ,ly; (05)

njwpia rupahd tPr;rj;jpw;F efu;j;jy;

kpd;nghwp Kiwg;gy;khdp %yk; 5 jilapfspdJk; ngWkhdj;ij

mse;J Fwpj;Jf; nfhs;sy; (5 5)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

02

02

10

25

10

10

25

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

71juk; 12

nrad;Kiwr; nraw;ghL

7.2.1  jilapfisg; gad;gLj;jp jug;gl;Ls;s NeNuhl;l Nthy;w;wsit tplTk;

Fiwthd Nthy;w;wstpy; njhopw;gLfpd;w gag;G cj;jpf;fhd Rw;nwhd;iw

mikj;jy;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.2 : njhluhf ,izf;fg;gl;Ls;s jilapfspd; Rw;Wf;fspy;

Nthy;w;wstpw;F Vw;g kpd; Xl;lj;jpd; elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : njhluhf ,izf;fg;gl;Ls;s jilapj; njhFjpnahd;wpy; xt;nthU

jilapapw;Ff; FWf;fhfTKs;s Nthy;w;wsitf; fzpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² jilapiag; gad;gLj;jp cau; Nthy;w;wsnthd;wpypUe;J Fiwe;j

Nthw;wsnthd;iwg; ngw;Wf;nfhs;sf;$ba Rw;nwhd;iwj;

jahupj;jy;.

² jilapfs; njhluhf ,izf;fg;gl;Ls;s Rw;nwhd;iw mOj;jg;

gq;fPnlhd;whfg; gad;gLj;jpf; nfhs;sy;.

mwpKfk; : 12 V kpd;fynkhd;wpdhy; Fiwe;j Nthy;w;wsnthd;iwg; ngw;Wf;
nfhs;fpd;w LED Nghd;w Jizf;$Wfis njhopw;glr;

nra;tjw;Fj; Njitahd Nthy;w;wsnthd;iwj; jilapnahd;iwg;

gad;gLj;jpg; ngw;Wf; nfhs;sy;.

Nfhl;ghL : ² njhluhf ,izf;fg;gl;Ls;s jilapj; njhFjpnahd;wpy;

xt;nthU jilapapD}lhfTk; cs;s Nthy;w;wsT tPo;r;rpfspd;

$l;Lj;njhifahdJ toq;fy; Nthy;w;wsTf;Fr; rkdhFk;.

,jd;fhuzkhf Jizf;$wpw;F Njitahd Nthy;w;wsitg;

ngw;Wf; nfhz;ljd; gpd;du; kpFjpahfTs;s Nthy;w;wsT

tPo;r;rpf;fhd jilapfisj; njhluhf ,izj;jy; Ntz;Lk;.

,jidj; njhluhd jilg;ngWkhdj;ijf; fzpg;gjd; %yk;

ngw;Wf; nfhs;sKbAk;. ( V = IR vDk; #j;jpuj;ij/rkd;ghl;ilg;
gad;gLj;jp)

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² kpd;fynkhd;W (12V battery)

² gy;NtW epwq;fspdhyhd LED khjpupfs;

² jilapfs; (resistors)

² nraw;wpl;lg;gyif (project board)

² kpd;fyf; ft;tpfs; (battery clips)

² ,izg;Gf; fk;gp (jumper wires)

Kiwapay; ( ² xspu;tjw;Fg; gad;gLj;Jfpd;w LED fspd; tpguf;$w;Wf;fspd;
gb Njitahd vz;zpf;ifiaf; nfhz;l LED fisj; njupT
nra;jy;.

² LED ngw;Wf; nfhs;fpd;w kpd;Ndhl;lj;jpw;Fk; Nthy;w;wstpw;Fk;
Vw;g Vw;gLj;jpf; nfhs;sNtz;ba Nthy;w;wsT tPo;r;rpiaAk;

Xl;lj;ijAk; (V = IR)  vDk; #j;jpuj;ijg; gad;gLj;jpf; fzpg;gpLf.

² me;j Nthy;w;wsT tPo;r;rpia Vw;gLj;Jtjw;Fg; nghUj;jkhd

jilapiaj; njupT nra;f.

² Njitahd Rw ;iwr ; nraw ;w pl ;lg ; gyif kPJ fPNo

Fwpg;gplg;gl;Ls;sthW xUq;FNru;f;f.

² Rw;nwhd;wpw;F 12V kpd;id toq;fp mtjhdpf;Ff.
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mtjhdpg;gpw;fhd topfhl;ly;( ² gy;NtW tifahd LED fspd; rpwg;gpay;GfSf;F mika

Rw;iw mikf;f.

² fhl;bnahd;whfg; gad;gLj;Jfpd;w LED apD}lhf gha;fpd;w

Xl;lkhdJ 10mA ,w;Fk; 15m A ,w;Fk; ,ilapyhd xU

ngWkhdkhFk;. LED epakkhd gpufhrj;Jld; xspu;tjw;F
(Rated Luminus) Njitahd kpd; mOj;j NtWghL 1.8 -
2.4V tiuapyhFk;. gpufhrkhd LED apD}lhf gha;fpd;w

Xl;lkhdJ Nthy;w;wsTf;F Vw;g khWgLk;. mj;Jld; rpwpa

LED apD}lhf nry;fpd;w Xl;lk; 20mA msT MFk;.

Nthy;w;wsT tPo;r;rp 2.8-3.2V tiuapyhFk;.

jPu;tpw;fhd mwpTWj;jy;fs; (² jiliaf; fzpg;gpLk;NghJ Nthy;w;wsT tPo;r;rpAk;

jilapapDlhfr; nry;fpd;w Xl;lKk; Njitg;gLfpd;wJ. ,e;j

nrad;Kiwapd;NghJ jilapapD}lhfr; nry;tJk; LED
apD}lhfg; gha;fpd;w Xl;lNkahFk;. cjhuzkhf 5V
toq;fnyhd;wpw;F rhjhuz LED xd;iwj; njhLf;Fk; NghJ
LED apD}lhfTs;s Nthy;w;wsT tPo;r;rp 2V vdf;fUjp kpFjp
3V ,w;Fk; ,lNtz;ba jilg;; ngWkhdj;ijf; fzpj;Jf;

nfhs;s Ntz;Lk;. gha;fpd;w Xl;lk; 10mA vdpd;>

3
300

10
1000

V
R

I
   

Kf;fpa tplaq;fs; ( ² ve ; jnthU LED iaAk ;  xs p ur ;  nra ;tjw ;F

Nthy;w;wsnthd;iw toq;Fk;NghJ mjDld; njhluhf

jilapnahd;iw ,izg;gJ mtrpakhFk;. cjhuzkhf

3V ,y; njhopw;gLfpd;w LED xd;iw xspur; nra;tjw;F 3V
kpd; tYit toq;Fk; NghJ rpwpa ngWkhdKila

(10  mst pyhd) jila pnahd ;iwj ;  njhlu hf

,izg;gjdhy; mjd; MAl;fhyj;ij mjpfupj;Jf; nfhs;s

KbAk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 19 - (7.2.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

tpguf;$w;W ml;ltiziag; gad;gLj;jp toq;fg;gl;Ls;s  LED
fSf;fj; Njitahd Nthy;w;wsitAk; kpd;Ndhl;lj;ijAk; Njbf;

nfhs;sy;

toq;fg;gl;Ls;s NeNuhl;l toq;fypd; Nthy;w;wsitf; Fwpj;jy;

kpd;fyj;Jld; ghJfhg;ghfj; njhLf;ff;$ba LED fspd;

vz;zpf;ifiaj; jPu;khdpj;jy;

LED apD}lhf mOj;j ,wf;fj;ijAk; LED apD}lhfg; gha;fpd;w

kpd;Ndhl;lj;ijAk; mbg;gilahff; nfhz;L njhluhf ,izf;f

Ntz;ba jilg; ngWkhdj;ijf; fzpg;gply;

- rkd;ghl;ilg; gad;Lj;jy; (5)

- fzpg;gpLk;NgJ mbg;gil myFfSf;F khw;Wjy; (5)

- ngWkhdj;ijf; fz;Lgpbj;jy; (5)

nghUj;jkhd jilapiaj; njupT nra;jy;

LED iaAk; jilapiaAk; njhluhf nraw;wpl;lg; gyifapy;

njhLj;jy;

gw;wup KidfSf;Ff; fk;gpfisj; njhLj;jy;  (5 2)

rupahd kpd;toq;fSf;F Kidfisj; njhLj;jy;

Rw;wpd; G+uzk;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;
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7.2.2 njhluhfTs;s jilapfspd; njhFjpnahd;wpy; tOTila jilapiaf;

fz;Lgpbj;jy;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.2 : njhluhf ,izf;fg;gl;Ls;s jilapfspd; Rw;Wf;fspy;

Nthy;w;wstpw; Nfw;g kpd; Xl;lj;jpd; elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : njhluhf ,izf;fg ;gl;Ls;s jilap njhFjpnahd;wpd;

Nthy;w;wsit (multimeter) gy;khdpnahd;wpdhy; mstpLtjd; %yk;

tOTila jilapia ,dq;fhz;gu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² vspa kpd;Rw;nwhd;iw nraw;wpl;lg; gyifapy; xUq;F Nru;j;jy;

² xg;Gsp> gy;khdpiag; gad;gLj;jp Nthy;w;wsit msj;jy;

² Xl;lj;ijAk; jiliaAk; gad;gLj;jp Nthy;w;wsitf; fzpj;jy;.

mwpKfk; : Rw;nwhd;wpy; nghUj;jg;gl;bUf;Fk; jilapapd; juj;ij xg;Gspg;

gy;khdpahy; msg;gjw;fhf mij Rw;wpypUe;J Ntwhf;f Ntz;Lk;.

,r;nraw;ghl;bd;NghJ Rw;nwhd;wpy; nghUj;jg;gl;bUf;Fk;

jilapnahd;iw Rw;nwhd;wpy; ,Ue;J NtWgLj;jhky; me;epiyia

guPl;rpg;gjw;F topfhl;lg;gLk;.

Nfhl;ghL : ,yj;jpudpay; Rw;Wf;fspy; gad;gLj;jg;gLk; jilapfspd;

ngWkhdk; khWgLk; NghJ mjd; Clhf gha;fpd;w kpd;Xl;lk;

khWgLtjpdhy; Rw;wpd; rupahd nraw;ghl;bw;F ,ilA+W Vw;gLk;.

mt;thwhd jilapia Rw;nwhd;wpy; ,Ue;J mfw;wp guPl;rpj;jy;

fbdkhdjhFk;. vdNt jilapia mfw;whJ mjD}lhf

epiyg;gLj;Jk; Nthy;w;wsit msj;jypdhYk; fzpj;jy; %yk;

ngwg;gLk; ngWkhdj;ij xg;gpLjy; %yKk; jilapapd; juj;ij

jPu;khdpf;f KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² gy;NtW ngWkhdq;fisf; nfhz;l ehd;F jilapfs; (,j;

jilapfspd; ngWkhdq;fs; 470  - 1500   f;F ,ilapy;

,Uf;Fkhapd; kpfTk; nghUj;jkhdjhFk;)

² nraw;wpl;lg; gyif

² NeNuhl;l kpd;Ndhl;l toq;fp

² kpd; nghwp Kiwg; (xg;Gspg;) gy;khdp

² njhLf;Fk; fk;gpfs;

Mrpupau; Maj;jkhtjw;fhd mwpTWj;jy;fs; :

² ehd;F jilapfSf;F kiwg;gpl;L %d;W jilapfspd;

ngWkhdj;ij kiwg;gpd;kPJ Fwpf;f.

² vQ;rpa jilapapd; cz;ikg; ngWkhdj;jpYk; Fiwthd

ngWkhdnkhd;iw kiwg;gpd;kPJ Fwpf;f.
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Kiwapay; : ² ehd;F jilapfisAk; njhluhf nraw;wpl;lg; gyifapy;

njhlu;GgLj;Jf.

² NeNuhl;l tY toq;fpiaj; njhluhd njhFjpapy; ,U

gf;fj;jpYk; njhlu;GgLj;jp xt;nthU jilapapdJk; ,Ugf;f

Nthy;w;wsTfis mse;J fPOs;s ml;ltizapy;

msf;fg;gl;l ngWkhdj;jpd; fPo; Fwpg;gpLf.

² tY toq;fpia njhlu;GgLj;jpajd; gpd; kpd;Rw;wpD}lhfg;;

ghAk; kpd;Ndhl;lj;ij mstpLf.

² msf;fg;gl;l kpd;Ndhl;lj;jpd; ngWkhdj;jpdhy; jilapfspy;

Fwpg;gplg;gl;Ls;s ngWkhdj;ijg; ngUf;fp xt;nthU

jilapapdJk; ,Ugf;f Nthy;w ;wsitf; fzpj;J>

fzpf;fg;gl;l ngWkhdj;ijf; fPOs;s ml;ltizapy;

Fwpg;gpLf.

mtjhdpg;gpw;fhd topfhl;ly;( ²gad;gLj;Jk; jilap cau; ngWkhdKilajhapd; ,yf;ff;

fhl;b gy;khdpiag; gad;gLj;Jf. cgfuzg; gl;baypy;

Fwpg;gplg;gl;Ls;s jil tPr;rpDs; jil gad;gLj;jg;gLkhapd;

kpd; nghwpKiwg; gy;khdpiag; gad;gLj;j KbAk;.

jPu;tpw;fhd mwpTWj;jy; ( ² msf;fg;gl;l ngWkhdq;fs;> fzpf;fg;gl;l ngWkhdq;fs;

rkkhtJ rupahd jilfs; kpd; Rw;wpd; cs;slf;fg;gl;l

re;ju;g;gq;fspy; khj;jpuNkahFk;. jilg; ngWkhdk;

NtWgl;bUe;jhy; msf;fg;gl;l ngWkhdq;fSk; fzpf;fg;gl;l

ngWkhdq;fSk; rkkw;wdthFk;.

Kf;fpa tplaq;fs; ( ² kpd;Rw;iw toq;fpf;F njhlu;GgLj;jpaJk; toq;Fk;

Nthy;w;wsT toq;fpapd; jpwe;j kpd; Rw;wpd; Nthy;w;wstpYk;

Fiwe;jjhFk; . vdNt ml;ltizapy; > toq;Fk;

Nthy;w;wsthff; Fwpg;gplg;gl Ntz;baJ> kpd; Rw;wpd;

toq;fpf;F njhlu;GgLj;jg;gLk; Nghjhd Nthy;w;wsitahFk;.

V
4

toq;Fk;

Nthy;w;wsT
ghAk;

kpd;

Xl;lk;

V
1

msf;fg;l;l

ngWkhdk;

V
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V
3

msf;fg;l;l

ngWkhdk;
msf;fg;l;l

ngWkhdk;
fzpf;fg;gl;l

ngWkhdk;
fzpf;fg;gl;l

ngWkhdk;
fzpf;fg;gl;l
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fzpf;fg;gl;l
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 20 - (7.2.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

toq;fg;gl;Ls;s 4 jilapfisAk; nraw;wpl;lg; gyifapy;

njhluhfj; njhLj;jy; (1 4)

njhluhd njhFjpapd; ,U me;jq;fSf;Fk; NeNuhl;l kpd;toq;fisj;

njhLj;jy;

xg;Gspg; gy;khdpiaj; jahu; nra;jy;

- njwpapia cupa gupkhdj;jpw;F ,ly; (05)

- njwpapia rupahd tPr;rj;jpw;F efu;;j;Jjy; (05)

xt;nthU jilapapdJk; ,Ugf;fj;jpd; Nthy;w;wsitg; gy;;khdp

%yk; mstpl;L ml;ltizapy; Fwpj;jy; (5 4)

NeNuhl;lj;ij mstpLtjw;F gy;khdpiaj; jahu; nra;jy;

- njwpapia cupa gupkhdj;jpw;F ,ly; (05)

- njwpapia rupahd tPr;rj;jpw;F efu;;j;Jjy; (05)

Rw;wpw;Fj; njhluhfTk;> Kidfisr; rupahfTk; gy;khdpAld;

njhLj;jy;

Rw;wpy;; gha;fpd;w kpd;Ndhl;lj;ij mstpl;L ml;ltizapy; Fwpj;jy;

Rw;wpy; gha;fpd;w kpd;Ndhl;lj;ijAk; xt;nthU jilapapd;

,Ugf;fKk; Nthy;w ;wsTfis mbg;gilahff; nfhz;L

jilg;ngWkhdq;fisAk; fzpf;fply; (2 4)

fzpg ; g p l ; l jilg ; ngWkhdq ;fis Fw pf ; fg ; gl ; l

jilg;ngWkhdq;fSld; xg;gpl;L gpioahd ngWkhdKila

jilapiaj; njupT nra;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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nrad;Kiwr; nraw;ghL

7.3.1 rkdhd NeNuhl;l Nthy;w;wsitf; nfhz;l tYg; ngWkhdk; ghupa msT

khw;wkilfpd;wJk; toq;fy; Nthy;w;wstpYk; Fiwe;j Nthy;w;wsitf;

nfhz;l ,U tpsf;Ffis gpufhrkhd xspu;Tld; ghJfhg;ghf vupar;

nra;tjw;fhd Rw;nwhd;iw mikj;jy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.3 : rkhe ;jukhfj ; njhLf ;fg ;gl ;l jilapr ; Rw ;Wf ;fspd ;

Nthy;w;wstpw;Nfw;g> kpd; Xl;lj;jpd; elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : rkhe;ju jilapj; njhFjp xd;wpy; xt;nthU jilapfSf;Fk;

Clhf ghAk; kpd; Xl;lj;ijf; fzpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² rkhe;ju kpd;Rw;nwhd;wpy; ghAk; kpd; Xl;lj;ijf; fzpg;gpLthu;.

² vspa kpd;Rw;nwhd;iw xUq;F Nru;j;jy;.

mwpKfk; : gy;NtW cNthw;wsT (W) cila xNu Nthy;w;wstpy; (V)
nraw;gLk; kpd; tpsf;Ffs; ,uz;il njhluhf ,izf;Fk; NghJ

Fiwe;j Nthy;w;wsTs;s tpsf;Fld; jilapia rkhe;jukhf

,izg;gjw;F NeupLk;. mt;thW ,izf;fg;gl Ntz;ba

jilapfspd; ngWkhdq;fisAk; mtw;wpd; Clhfg; ghAk; kpd;

Xl;lg; ngWkhdq;fSf;F Vw;g fzpg;gpl KbAk;.

Nfhl;ghL : gy;NtW rpf;fyhd kpd; Rw;Wf;fspd; kpd; Xl;lj;ijf;

fl;Lg;gLj;Jtjw;fhf jilapfis gad;gLj;j NeupLk;. ,j;

jilapfspD}lhf Nkyjpf kpd; Xl;lk; ghAk;. cau; Nthy;w;wstpy;

nraw;gLk; tpsf;nfhd;wpD}lhfg; ghAk; kpd; Xl;lk; $ba

ngWkhdnkhd ;iwg ;  ngWk ; .  mjw ;Ff ;  Fiwe ;jsT

Nthy;w;wsnthd;wpd; %yk; nraw;gLk; kpd; tpsf;nfhd;iwj;

njhluhf ,izf;Fk; NghJ mt;tpsf;fpD}lhf Fiwe;j kpd;

Xl;lk; ghAkhjyhy; vQ;rpa kpd; Xl;lk; NtW kpd; Rw;nwhd;wpd;

Clhfg; gha;e;J XLtjw;F top nra;jy; Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² 6W/6V kpd;tpsf;nfhd;W   (A)

² 3W/6V kpd; tpsf;nfhd;W (B)

² 12V toq;fy;

² gy;NtW jilapfs; (cau; Nthy;w;wsT nfhz;l)

² kpd;Rw;Wg; gyifnahd;W
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Kiwapay; ( ² kpd;tpsf;F A apD}lhfg; ghAk; kpd;Ndhl;lj;ijf; fzpg;gpLf.

² kpd;tpsf;F B apD}lhf ghAk; kpd;Ndhl;lj;ijf; fzpg;gpLf.

² kpd; tpsf;F A apD}lhfg; ghAk; kpd; Xl;lj;jpypUe;J tpsf;F

B apDlhfg; ghAk; kpd; Xl;lj;ij Fiwj;J ntspr;; Rw;wpD}lhfg;

gha Ntz;ba kpd; Xl;lj;ijf; fzpg;gpLf.

² Fiwe;j cNthw;wsnthd;iw (w) Aila tpsf;F B apD}lhf

,lg;gLfpd;w Nthy;w;wsT toq;fspd; miuthrpahd gbapdhy;

rkhe;jukhfj; njhLf;fg;gl;Ls;s jilapapd; ngWkhdj;ijf;

fhz;f.

² kpd;Rw;iw xUq;F Nru;j;J kpd; tpsf;F ,uz;bdJk; gpufhrj;ij

mtjhdpf;f.

mtjhdpg;gpw;fhd topfhl;ly;:²kpd; tpsf;F ,uz;bw;F ntt;Ntwhf Njitahd

Nthy;w;wsitg; ngw;Wf; nfhLj;J gpufhrj;ij mtjhdpf;f.

NkNy kpd; Rw;iw xUq;FNru;j;J Fwpg;gpl;l gpufhrk;

fpilf;Fkh vd;gijg; guPl;rpf;f.

jPu;tpw;fhd mwpTWj;jy;( ² fzpf;fg;gl;l jilapfs; re;ijapy; ,y;yhjtplj;J

jilapfs; rpytw;iw xd;WNru;j;J ngWkhdj;ijf; mikj;Jf;

nfhs;f.

Kf;fpa tplak;: ² NkNy Fwpg;gpl;l Nfhl;ghl;bidg; gad;gLj;jp tpj;jpahrkhd

Nthy;w;wsT nfhz;l kpd;tpsf;Ffs; ,uz;il njhluhf

toq;fpnahd;wpw;F njhlu;GgLj;j KbAk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;;;

kjpg;gPl;Lg;gbtk; 21 - (7.3.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

Nthy;w;wsT $ba tpsf;if gpufhrkhd xspu;Tld; xspur; nra;tjw;F

tpsf;fpD}lhf gha;e;J nry;yNtz;ba kpd;Ndhl;lj;ij mstply;

fzpg;gply;

Nthy;w;wsT Fiwe;j tpsf;if gpufhrkhd xspu;Tld; xspur;

nra;tjw;F tpsf;fpD}lhfg; gha;e;J nry;yNtz;ba kpd;Ndhl;lj;ijf;

fzpg;gply;

Nthy;w;wsT $ba tpsf;fpD}lhfg; gha;e;J nry;yNtz;ba

kpd;Ndhl;lj;jpdhy; Nthy;w;wsT Fiwe;j tpsf;fpD}lhf gha;e;J

nry;yf;$ba kpd;Ndhl;lj;ijf; Fiwj;jy;

,U tpsf;FfspdJk; Nthy;w;wsT rkdhd gbapdhy; NkNy

Fiwj ;Jg ;  ngw ;Wf ;  nfhz ;l k pd ; Ndhl ; lj ;ijAk ;

Nthy;w;wstpdbg;gilapy; khWfpd;w kpd;Ndhl;lj;ijg; ghar;

nra;tjw;F njhLf;fNtz;ba jilg; ngWkhdj;ijf; fzpg;gply;

kpd;tpsf;Ffspuz;bdJk; cNthw;wsitg; guPl;rpj;J cWjp nra;jy;

(2 2)

nraw;wpl;lg; gyifkPJ toq;fg;gl;Ls;s kpd;tpsf;Ffspuz;il

,izg;gjw;fhd Kiwnahd;iwg; gad;gLj;Jjy;

nraw;wpl;lg;gyif kPJ tpsf;Ffspuz;ilj; njhluhfj; njhLj;jy;

(3 2)

fzpg;gpl;l jilg;ngWkhdj;ijg; ngw;Wf; nfhs;s Kbahtpbd;

jilapfs; rpytw;iw xd;W Nru ;j ;J Fwpg ;g pl ;l jilg;

ngWkhdj;jpw;Fg; nghUj;jkhd jilapj; njhFjpnahd;iwj;

jahupj;Jf; nfhs;sy;

xUq;FNru;j;j Rw;wpw;F NeNuhl;l kpd;idg; ngw;Wf; nfhLj;jy;

tpsf;Ffspd; gpufhrj;ij xg;gplYk; fhuzq;$wYk; (2 3)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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7.4.1 jug;gl;l Mly; Xl;lNthy;w;wsnthd;wpd; kPbwidAk;> tPr;rj;ijAk;

miyTfhl;biag; gad;gLj;jp mstply;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.4 : mstPLfisg; ngWk; NghJ gd;khdpapdJk; miyTfhl;bapdJk;

(oscilloscope) gad;ghl;il Nfl;lwpthu;.

ghlNtis : 01

fw;ww; NgW : miyTfhl;biag; gad;gLj;jp MlNyhl;l Nthy;w;wsnthd;wpd;

kPbwidAk; cr;r ngWkhdj;ijAk; mstpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² miyT fhl;bapd; %yk; msntLg;gjw;F Kd;G (calibreation)
msT ghu;;j;jy; / juk; fzpj;jy; / gbghu;j;jy;

² miyT fhl;bapy; MSif Mspiar; rupahd Kiwapy;

rPu;nra;jy;.

² ve;jnthU MlNyhl ;l Nthy;w ;wsT miynahd;w pd ;

Nthy;w;wsitAk; kPbwidAk; (frequency) msj;jy;.

mwpKfk; : VjhtJ njupahj MlNyhl;l miyapd; tPr ;rj;ijAk;

(amplitude)>k PbwidAk; msg;gjw ;F miyTfhl ;biag;

gad;gLj;Jthu;. miyTfhl;bapd; %yk; kpfTk; Fiwe;j

Nthy;w;wsTila miyapd; kPbwidAk;; mt;tisapd; cr;r

ngWkhdj;ijAk; msf;f KbAk;.

Nfhl;ghL : miyTfhl;bapd; jpiu (screen) epiyf;Fj;jhf 8 rJuq;fisAk;
fpilahf 10 rJuq;fisAk; nfhz;lthW gpupf;fg;gl;Ls;sJ.

,q;F epiyf;Fj;Jj; jpir Y mr;rhfTk; fpilj;jpir X mr;rhfTk;
fhzg;gLk;. ,q;F rJu msT ghu;j;jiyr; nra;Ak; NghJ Y
mr;rpy; xU rJuj;Jf;F Volt  / division fpilf;Fk; tpjk; (Volt / div)
fl;Lg;gLj;jpapdhYk;   X mr;rpy; xU rJuj;jpw;F Time / division
f pilf ;Fk ; t pjk ; (time / div) fl ;Lg ;gLj ;j pa pdhYk ;

Nkw;nfhs;sg;gLk;. ,jw;F mika Y mr;rpd; fl;Lg;gLj;jp %yk;

xU rJuj;jpw;Fg; nghUj;jkhd Nthy;w;wsitj; jPu;khdpg;gjw;Fk;

X mr;rpy; xU rJuj;jpw;Fg; nghUj;jkhd fhyj;ijj; njupT

nra;tjw;Fk; KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² fNjhl;Lf; fjpu; miyT fhl;b (cathode ray oscilloscope)

² rkpf;iQ gpwg;ghf;fp (signal generation)

Kiwapay; : ² miyT fhl;bapd; Mspia ,af;fr; nra;f

² Kjyhk; miy tupirapy; CH 1 nga;g;gpw;F Mapia (probe)
,izf;f.

² Kjyhk; miy tupirf;fhf cs;s Gnd Mspia ,af;fp Gtpj;

njhLg;G nra;f.

² mjd; gpd;G   Fwpj;j fpilf; fl;Lg;gLj;jpiaAk;  Fwpj;j

epiyf;Fj;J fl;Lg;gLj;jpiaAk; rPu;nra;J ,yj;jpud; xspf;

fw;iwia  Y=0 Nfhl;bw;Fk;; xspf; fw;iwia G+uzkhf fpil

tPr;rj;ij cs;slf;ff; $bathW nfhz;L tUf.

² Gnd Mspia kPz;Lk; tpLtpj;J Mapia (probe) miyT

fhl;bapd; Kfg;gpy; cs;s Cal ,lj;jpw;F ,izf;f.
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² ,q;F Fwpg;gplg;gl;Ls;s rJu miyapd; kPbwdpw;Fk;

tPr;rj;jpw;Fk; Vw;g (Time / div) ck; (volt / div) fl;Lg;ghl;il
(Var) rPu;nra;J mjid rupg;gLj;jpf; nfhs;f.

² mjd; gpd;du; rkpf;iQg; gpwg;ghf;fpia %Ltjdhy; (on)
,af;fr; nra;f.

² mq;F kPbwd; fl;Lg;gLj;jpiar; Row;wp Njitahd kPbwidj;

jahu; nra;J nfhs;f.

² gag;Gf; fl;Lg;gLj;jpia (output) rPu; nra;J gag;G

Nthy;w;wsitf; Fiwe;j ngWkhdnkhd;wpw;F mikj;Jf;

nfhs;f.

²  miyTfhl;bapd; Mapia rkpf;iQg; gpwg;ghf;fpapd; gag;G

(output) ,lj;jpw;F ,izf;fTk;.

² miyT fhl;bapd; jpiuia mtjhdpf;f.

² mjw;Fg; gpwF rkpf ;iQ gpwg ;ghf ;fpapy ; gag;Gf ;

fl;Lg;ghl;bapd; %yk; Njitahd gag;G Nthy;w;wsitj;

jahu; nra;J nfhs;f. mt;thNw Njitahd kPbwidAk;

jahu; nra;J nfhs;f.

² mt;tiyapd; kPbwidAk; tPr;irAk; Fwpj;Jf; nfhs;f.

mtjhdpg;gpw;fhd topfhl;ly;( ² miyT fhl;bapd; Mapapy; x1 ,w;Fk; x10 ,w;FKs;s

Mspia x1 ,w;F jpUg;gTk;.

² miy tbtj;ij mtjhdpf;Fk; NghJ Var sweep ck;

V / div ,dJk; Kfg;gpy; ,Uf;Fk; Var fl;Lg;gLj;jpia
khw;wkilahj tifapy; itj;Jf; nfhs;f.

² Nkw;Fwpg;gpl;l fl;Lg;gLj;jp  Var sweep %yk; miyia

epiyf;Fj;J  mr;R topNa NkYk; fPOkhf mirg;gJld;

V / div,y; cs;s var %yk; miyapd; tPr;R khWgLk;.

mt;thwhFk; NghJ gpioahd thrpg;nghd;iw ngWtjw;F

,lKz;L.

² miyT fhl;bapd; Y mr;rpy; xU $l;bd; ngWkhdk;

V/div ,y; njhLf;fg;gl;bUf;Fk; ngWkhdj;ij KOg;

ngWkhdkhf ngWtjw;Fk; mg;ngWkhdj;ijf; $Lfspd;

vz;zpf;ifahy; ngUf;Ff. mr;re;ju;g;gj;jpy; rupahd

Nthy;w;wsit / tPr;irg; ngw KbAk;.

² miyT fhl;bapy; X mr;rpy; xU $l;bd; ngWkhdk;

Time / div ,y; njhLf;fg;gl;bUf;Fk; ngWkhdkhFk;.

mr;re;ju;g;gj;jpy; KOg; ngWkhdj;ij (fhyk;) ngw;Wf;

nfhs ;tjw ;f hf mg ; ngWkhdj ;ij $Lfs pd ;

vz;zpf;ifahy; ngUf;Ff. mg;NghJ rupahd fhyj;ijg;

ngw;Wf; nfhs;syhk;.

jPu;tpw;fhd mwpTWj;jy; ( ² rkpf;iQ gpwg;ghf;fpapy; gag;G kPbwd; ngWkhdj;ij

miyT fhl;b %yk; msg;gjhy; fpilf;Fk; kPbwd;

ngWkhdj;Jld; xg;gpLf.



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

82juk; 12

Kf;fpa tplaq;fs; ( ² miyTfhl;bapdhy; Nthy;w;wsit mse;J Fwpg;gpLk; NghJ

epiyf;Fj;Jr; rJuq;fspd; vz;zpf;ifia x  V / div %yk;

Fwpg;gpLjy; Ntz;Lk;.

² mNjNghd;W miyePsj;ijg; ngw;Wf; nfhs;tw;F fpilr;

rJuq;fspd; vz;zpf;ifia x time / div %yk; Fwpg;gpLjy;

Ntz;Lk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;;

kjpg;gPl;Lg;gbtk; 22 - (7.4.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

miyT fhl;bf;F MlNyhl;l NThy;w;wsit toq;Fjy;

MlNyhl;lj;jpd; KjyhtJ miytbtj;Jf;F Map Kidia

,izj;jy;

Map 1d; kPJ gad;gLj;Jjy;

KjyhtJ miytbtj;Jf;Fupa GND Mspia ,af;Fjy;

fpilahd kw;Wk; epiyf;Fj;jhd fl;Lg;gLj;jpia rPu;nra;J ,yj;jpud;

fw;iwia y=0 kw;Wk; fw;iwapd; fpil tPr;rk; kiwaf;$bathW
mikj;jy;

GND Mspia RahjPdg;gLj;jp Mapia miyTfhl;b Kfg;gpYs;s

Cal ,lj;Jld; njhlu;GgLj;Jjy;

rJu tbt miy kPbwd; kw;Wk; tPr;rj;ij mikg;gjw;fhf

fl;Lg;gLj;jpia rPu;nra;jy;

time / div

Volt / div

irif gpwg;ghf;fpia kpd;toq;fSld; ,izj;J kpd;id toq;Fjy;

kPbwd; fl;Lg;gLj;jpia rPu;gLj;jp Njitahd kPbwidg; ngw;Wf;

nfhs;sy;

irifg; gpwg;ghf;fpapd; gag;Gf; fl;Lg;gLj;jpia rPu;gLj;jp Fiwe;j

Nthy;w;wsTg; ngWkhdj;Jf;F mikj;jy;

irifg; gpwg;ghf;fpapd; gag;ig miyTfhl;bapd; MapapAld;

,izj;jy;

vers/eep kw;Wk; v/div  cr;rpapy; mike;Js;s  fl;Lg;gLj;jpia

irifg; gpwg;ghf;fpapd; gag;Gf; fl;Lg;gLj;jpia khwhky; itj;Jf;

nfhs;sy;

rPu;nra;J Njitahd gag;G Nthy;w;wsitAk; kPbwidAk; mikj;jy;

(5 2)

irifapd; Nthy;w;wsT kw;Wk; kPbwid mwpe;J nfhs;Sjy; (10 2)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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7.4.2 MlNyhl;l Nthy;w;wsnthd;wpd; ,il tu;f;f%yg; ngWkhdj;ijg;

gy;khdpiag; gad;gLj;jp mstplg;gLfpd;wJ vd;gijf; fhl;ly;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.4 : mstPLfisg; ngWk; NghJ gy;khdpapdJk; miyTfhl;bapdJk;

gad;ghl;il Nfl;lwpthu;.

ghlNtis : 01

fw;ww; NgW : MlNyhl ;l Nthy ;w ;wsit gy ;khd pa pdhy ; msf ;Fk ;

ngWkhdj;jpw;Fk; cr;r ngWkhdj;jpwFk; ,ilapyhd njhlu;igf;

fz;lwpthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² MlNyhl;l kpd;Ndhl;lj;ij gy;khdpapdhy; msg;gjd; %yk;

mjd; ,il tu;f;f %yk; ngWkhdj;ijg; ngw;Wf;nfhs;sy;.

² miyT fhl;b %yk; mtjhdpf;fg;gl;l cr;r Nthy;w;wstpw;fhd

,il tu;f;f %yk; ngWkhdj;ijf; fzpg;gply;.

mwpKfk; : gy;khdpapd; %yk; mstpLtJ VjhtJ MlNyhl;l Nthy;w;wsT

my;yJ kpd;Ndhl;lj;jpd; ,iltu;f;f %yg; ngWkhdk; MFk;.

Nfhl;ghL : rPuhf;fp ,Uthap%yk; / Gwkhw;W MlNyhl;l Nthy;w;wsnthd;wpd;

(Reverse Alternetive voltage) Neu; miu tisap my;yJ kiw

miu tisap khj;jpuk; fpilf;Fk;. mt; miu tisapapd;

%yk; nfhs;sstpia kpd;Ndw;Wk; NghJ toq;fypd; cr;r

Nthy;w;wsT tiu kpd;Ndw;wg;gLk;. cau; jlq;fisAila

gy;khdpnahd;wpd; %yk; ,g;ngWkhdj;ij rupahf mstpl KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

( ² 230V / 12V epiykhw;wp
² 1 N 4001 ,Uthap
² 100   F nfhs;sstp
² nraw;wpl;lg; gyif

² ,Utfzpf; fk;gp 1    (two core wire)
²  %T+rpr; nrUfp (three pin plug top)
² fk;gp ,izg;Gf; fl;il (wire connectors)
² ,yf;ff; fhl;b gy;khdp (digital multimeter)
² miyT fhl;b (oscilloscope)

Mrpupau; Maj;jkhtjw;fhd mwpTWj;jy;fs;(-

² epiykhw;wpapd; cgfuzq;fis nraw;wpl;lg; gyiff;F
,izj;jy;.

² epiykhw;wpia fhtyp kiwg;G xd;Wf;Fs; nghUj;jp Kjd;ik
RUs; fk;gpia ,izg;Gf; fl;il (wire connector) %yk;
,Utfzpf; fk;gpf;F  ,izj;J ,f;fk;gpia kiwg;gpd; ntspNa
vLj;J itf;fTk;.

Kiwapay; : ² nraw;wpl;lg; gyif kPJ fPo;f;fhZk; Rw;iw xUq;fpizf;fTk;.

230V

L

N
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² ,q;F epiykhw;wpapd; Jizr; RUspw;F ,UthapiaAk;

nfhs;sstpiaAk; ,izf;f Ntz;Lk;.

² ,Utfzpf; fk;gp Kidia %T+rpr; nrUfpapy; capu;f;fk;gp

(L) iaAk; neJky;  eLepiyf; (N) KidfSf;F

,izf;fTk;.

² %T+rpr; nrUfpia 230V nrUfpj;jsj;jpw;F ,izj;J mjd;

Mspia %lTk;. (ON)

² gy;khdpia 50V ac tPr;Rf;F nrYj;jp epiykhw;wpapd; Jizr;

RUspd; ,U KidfSf;fpilapyhd Nthy;w;wsit mse;J

Fwpj;Jf; nfhs;sTk;. (mij ,iltu;f;f%y Nthy;w;wsthf

fUjg;gLfpd;wd.)

² gy;khdpia mt;tpU KidfspypUe;J mfw;wp 50V dc
tPr;Rf;Fj; jahu;nra;J nfhs;sTk;.

² jahupj;j Rw;wpd; nfhs;stpapd; (+) Kidia gy;khdpapd;

rptg;G Mapf;Fk;; (Probe) nfhs;sstpapd; (-) Kidia

gy;khdpapd; fWg;G Mapf;Fk; ,izj;J Nthy;w;wsit

mse;J nfhs;sTk;.

² mt;Nthy;w;wsT MlNyhl;l toq;fnyhd;wpd; cr;r

Nthy;w;wsT MFk;.

² epiykhw;wpapd; gag;ig miyT fhl;bf;Fr; nrYj;jp

MlNyhl;l Nthy;w;wstpd; cr;rg; ngWkhdj;ijf; fhzTk;.

² gy;khdpapdhy; ngwg;gl;l cr;r ngWkhdj;ijAk; miyT

fhl;bapdhy; ngwg;gl;l cr;r ngWkhdj;ijAk; xg;gpLf.

mtjhdpg;gpw;fhd topfhl;ly;(

² epiykhw;wpapd; Jizr; RUspd; ,U Kidfspd;

Nthy;w;wsit msf;Fk; re;ju;g;gj;jpy; mij gy;khdpapd;

50V ac tPr;rpw;;F ,l Ntz;Lk;.

² nfhs;sstpapd; ,U KidfspdJk; Nthy;w;wsit mstpLk;

re;ju;g;gj;jpy; gy;khdpapd; 50V dc tPr;Rf;F ,lNtz;Lk;.

jPu;tpw;fhd mwpTWj;jy; ( ² ,U re;ju;g;gq;fspYk; Nthy;w;wsT NtWgLtij jPu;tpw;fhd

mbg;gilahff; nfhs;sTk;.

Kf;fpa tplak; ( ² nraw;ghl;bd; %yk; ngWfpd;w ,iltu;f;f %y ngWkhdj;ij

cr;rg; ngWkhdj;jpdhy; gpupf;Fk; NghJ ve;jnthU

MlNyhl;l Nthy;w;wstpd; cr;r ngWkhdj;jpw;Fk;

,iltu;f;f %y ngWkhdj;jpw;Fk; ,ilapy; tpfpjk;

fpilf;Fk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 23 - (7.4.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

epiykhw;wpapd; Kjd;ik kw;Wk; Jizr; RUis NtWgLj;jp

,dq;fhZjy; (2 2)

Kjd;ikr; RUspd; ,U KidfSf;Fk; ,Utfzpf; fk;gpfis

,izj;jy;. (02)

fhtypf; fPyj;ijg; gad;gLj;jp fhtyply; (02)

,Utfzpf; fk;gpfspy; kpFjp ,U KidfSf;Fk; nrUfpia

,izj;jy;

e piykhw ; w pa pd ;  Jizr ;  RUs pd ;  ,U Kidfis

nraw;wpl;lg;gyifAld; njhlu;GgLj;Jjy;

epiykhw;wpapd; Jiz Nthy;w;wsit mstpLtjw;fhf gy;khdpia

mikj;jy;

tPr;irj; njupTnra;jy; (02)

tPr;rj;ijj; njupT nra;jy; (02)

epiykhw;wpapd; Kjd;ikr; RUis kpd;toq;fSld; ,izj;jy;

gy;khdpapd; JizAld; epiykhw;wpapd; Jiz MlNyhl;l

Nthy;w;wsit mstpl;L Fwpj;Jf; nfhs;Sjy;

gy;khdpia NeNuhl;l kpd;Ndhl;lj;ij mstpLtjw;fhf mikj;jy;

tPr;irj; njupTnra;jy; (02)

tPr;rj;ijj; njupT nra;jy; (02)

Rw;W tupg;glj;Jf;F Vw;g Rw;iw mikj;jy;

rupahd KidfSf;F ,Uthapia ,izj;jy; (02)

rupahd KidfSf;F nfhs;sstpia ,izj;jy; (02)

epiykhw;wpapd; Jizr;RUspd; gag;G> NeNuhl;l Nthy;w;wsit

mstpLjy;

mtjhdpg;GfSf;fhd fhuzk; $Wjy;

nfhs;sstpapd; ,U KidfspdJk; NeNuhl;l Nthy;w;wsit

mstpl;L Fwpj;Jf; nfhs;Sjy;

miyTfhl;bapd; MlNyhl;l Nthy;w;wsit mstpLtjw;fhf

,yf;fkpLjy;

epiykhw;wpapd; Jizr;RUspd; ,U KidfSf;Fk; miyTfhl;bapd;

Mapapia ,izj;J epiykhw;wpapd; gag;G MlNyhl;l Nthy;w;wsit

mstpLjy;

nfhs;sstpapd; ,Ugf;fj;jpw;Fk; NeNuhl;l Nthy;w;wsT kw;Wk;

miyT fhl;bapd; %yk; mstplg;gl;l MlNyhl;l Nthy;w;wsTg;

ngWkhdj;ij xg;gpLjy;

epiykhw;wpapd; Jizr; RUspd; miyT fhl;bapdhy; mstpl;Lg;

ngw;Wf; nfhz;l MlNyhl;l Nthy;w;wsTf;Fk; gy;khdpapdhy;

mst pl ; Lg ;  ngw ;Wf ;  nfhz ;l Nthy ; w ; wsTg ;

ngWkhdj;jpw;Fkpilapyhd njhlu;G gw;wpa $w;nwhd;iwg; ngw;Wf;

nfhs;Sjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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7.5.1 jilap xd;Wf;F MlNyhl;l Nthy;w;wsnthd;iw toq;Fk; NghJ gha;fpd;w

kpd;Ndhl;lj;jpdJk; Nthy;w;wsT miy tbtj;jpdJk; fiy NtWghl;il

miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.5 : MlNyhl;l Nthy;w;wsnthd;iw> jilap> nfhs;sstp> J}z;b

Mfpatw;wpw;F ntt;Ntwhfg; gpuNahfpf;Fk;NghJ ghAk; Xl;lj;jpd;

elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : jilap> nfhs;sstp> J}z;b Mfpatw;Wf;F MlNyhl;l

Nthy;w;wsnthd;iw gpuNahfpf;Fk; NghJ Xl;lj;jpd; elj;ijia

mtjhdpj;J Nthy;w;wstpdJk; Xl;lj;jpdJk; miytbtq;fis

ntt;Ntwhf msTj;jpl;lj;jpw;F tiuthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² miyT fhl;bapd; %yk; kpd;Ndhl;lj;ij mstply;.

² miyT fhl;biag; gad;gLj;jp ,U miyTfisAk; xg;gpLjy;.

mwpKfk; : gy;NtW nraypoe;j Jizr; rhjdq;fSf;F MlNyhl;l

Nthy;w;wsit toq;Fk; NghJ gha;e;NjhLk; kpd;Ndhl;lk;

MlNyhl;lkhFk;. ,t;thW gha;e;NjhLk; kpd;Ndhl;lk; cr;r

epiyiaailAk; re;ju;g ;gk; kw;Wk; Nthy;w;wsT cr;r

e piyiaailAk ; re ;ju ; g ; gkhdJ> gad ;gLj ;jg ; gLk ;

Jizr;rhjdq;fSf;fika NtWgLk;. mr;re;ju;g;gq;fis

mtjhdpg;gjw;fhf miyT fhl;biag; gad;gLj;j KbAk;.

Nfhl;ghL : miyT fhl;bapd; %yk; ahjhapDk; mstPnlhd;iwg; ngWk;

NghJ mjw;Fg; nga;g;Gr; nra;a KbtJ Nthy;w;wsit

khj;jpukhFk;. kpd;Ndhl;lk; xd;iw mstpLk; NghJ mt;Nthl;lk;

jilnahd;wpd; Clhf nry;Yk; NghJ tpUj;jpailAk;

Nthy;w;wsit miyT fhl;bapdhy;; mse;J> mt;Nthy;w;wsit

jilg; ngWkhdj;jpdhy; gpupf;Fk; NghJ kpd;Ndhl;lj;jpd;

ngWkhdj;ijg; ngw;Wf; nfhs;s KbAk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 1kHz kw;Wk; cr;rj;jpw;F cr;r peak to Peak ngWkhdk; 10V
msthd ird; tisapnahd;iwAk; ngw;Wf; nfhs;sf;$ba

rkpf;iQ gpwg;ghf;fp

² ,Uik xspfw;iw miyT fhl;b (dual beam oscilloscope)

² 1k   jilap

² 10   jilap

Kiwapay; : ² tupg;glj;jpy; fhl;bathW Rw;iw nraw;wpl;lg; gyifapy;

xUq;fpizf;fTk;.

² rkpf;iQ;g; gpwg;ghf;fpapd; gag;igr; Rw;wpd; nga;g;gpw;F

,izf;fTk;.

² miyT fhl;bapd; Kjy; miytupiria (CH1) Rw;wpd;
nga;g;gpw;F ,izj;J miytbtj;ij mtjhdpf;fTk;.

² miyT fhl;bapd; ,uz;lhtJ miytupirapd;  (CH2)
10  jilapd; Clhf ,izj;j kpd;Ndhl;lj;jpw;F

cupa miytbtj;ij mtjhdpf;fr; nra;aTk;.
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² mt;tpU miy tbtq;fisAk; mstPl;Lf;F Vw;g tiujw;

jhspy; tiuf.

mtjhdpggpw;fhd topfhl;ly;( ² miyT fhl;bapd; %yk; msTfisg; ngw;Wf; nfhs;Sk;

NghJ mjd; miy tbit mstplf;$ba mstpw;F

ngupjhf;fpf; nfhs;sTk;. mjw;fhf "V / div" tPr;rRj;Njupiag;
gad;gLj;jTk;.

² kpd;Ndhl;l miytbtpy; kw;Wk; Nthy;w;wsT miytbtpYk;

fiy NtWghL fhzg;gl;lhy; mtw;iw fhl;Lf. (cr;r

epiyailAk; re;ju;g;gk;)

jPu;tpw;fhd mwpTWj;jy; ( ² kpd;Ndhl;lj;ij msg;gjw;Fg; gad;gLj;Jk; jilapapD}lhfg;

ngWk; Nthy;w;wsit kpy;yp Nthy;w;wstpy; fpilf;Fk; NghJ

mg;ngWkhdj;ij 10   ,dhy; gpupf;Fk; NghJ kpd;Ndhl;lk;

fpilg;gJ kpy;yp mk;gpaupdhyhFk;.

Kf;fpa tplaq;fs; ( ² kpd;Ndhl;lj;ij msg;gjw;fhfg; gad;gLj;Jk; jilapapd;

ngWkhdk ; fiy NtWghl ;il mtjhdpg ;gjw ;F

gad;gLj;Jfpd;w gpujhd jilapapd; ngWkhdj;ij tpl

kpfTk; Fiwtila Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 24 - (7.5.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

tupg;glj;jpd;gb nraw;wpl;lg; gyif kPJ Rw;wpid xUq;F Nru;j;jy;

irifg; gpwg;ghf;fpapy; ,Ue;J cupa irifiag; ngw;Wf;

nfhs;tjw;F ,irthf;fk; nra;jy;

miyTfhl;bia nra;epuw;gLj;Jjy; (10 2)

miyTfhl;bapd; Kjy; miytbtj;ij Rw;wpd; nga;g;Gld;

njhLj;jy;

miyT fhl;bapd; ,uz;lhk; miytbtj;ijj; njhLj;jy;

miytbtk; njspthfj ; Njhd;Wk; tiu Kjy; miy

tbtj;jpidAk; ,uz;lhk; miytbtj;jpidAk; rPu;nra;jy; (2 5)

,uz;lhk; miytbtj;jpd; thrpg;gpidg; gad;gLj;jp Xl;lj;jpidf;

fzpj;jy;

jilapapd; Clhf Nthy;w;wsT kw;Wk; miy tbtk; vd;gtw;iw

msTj;jpl;lj;jpw;F tiujy; (2 1)

Nthy;w;wsT kw;Wk; Xl;l miytbtq;fspy; fiy NtWghl;ilf;

Fwpg;gply;

Kjyhtjhf cr;rg;ngWkhdj;ij milAk; tPr;rj;ijf; Fwpg;gply;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

04

04

05

05

20

05

05

10

10

10

05

05

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

7.5.2 nfhs;sstp xd;Wf;F MlNyhl;l Nty;w;wsnthd;iw toq;Fk; NghJ

gha;fpd;w kpd;Ndhl;lj;jpdJk; Nthy;w;wsT miy tbtj;jpdJk; fiy /
mtj;ij NtWghl;il miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.5 : MlNyhl;l Nthy;w;wsnthd;iw> jilap> nfhs;ssstp> J}z;b

Mfpatw;wpy; ntt;Ntwhfg; gpuNahfpf;Fk;NghJ ghAk; Xl;lj;jpd;

elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : jilap> nfhs;ssstp> J}z;b Mfpatw;Wf;F MlNyhl;l

Nthy;w;wsnthd;iw gpuNahfpf;Fk; NghJ Xl;lj;jpd; elj;ijia

mtjhdpj;J Nthy;w;wstpdJk; Xl;lj;jpdJk; miytbtq;fis

ntt;NtW msTj;jpl;lj;jpw;F tiuthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nfhs;sstpnahd;Wf;F MlNyhl;l kpd;Ndhl;lnkhd;iw toq;fp

kpd;Ndhl;l miyapd; tPr;ir mstpLjy;.

² MlNyhl;l Nthy;w;wsT fhuzkhf nfhs;stpapD}lhfg;

gha;fpd;w kpd;Ndhl;lj;jpdJ miytbtpd; tPr;irf; fzf;fply;.

² kpd; Xl;lj;jpdJk;> Nthy;w;wstpdJk; fiy NtWghL

fhzg;gLkhapd; mt;NtWghl;il mstply;.

mwpKfk; : gy;NtW nraypoe;j Jizr; rhjdq;fSf;F MlNyhl;l

Nthy;w;wsit toq;Fk; NghJ gha;e;NjhLk; kpd;Ndhl;lk; gy;NtW

re;ju;g;gq;fspy; mjpfupf;Fk;. mt;thwhd re;ju;g;gq;fis

mtjhdpf;Fk; NghJ miyT fhl;biag; gad;gLj;j KbAk;.

Nfhl;ghL : Neuj;jpw;F Vw;g gy;NtW Kiwfspy; NtWgLk; Nthy;w;wstpd;

jd;ikia mtjhdpg;gjw;F miyT fhl;biag; gad;gLj;j KbAk;.

mt;thW NtWgLk; kpd ;Ndhl ;lj ;ij mtjhdpg ;gjw ;F

mk;kpd;Ndhl;lj;ij jilapnahd;wpd; Clhfr; nry;tjw;F top

nra;J jilapapd; ,Ugf;fKk; tpUj;jpahFk; Nthy;w;wsit

miyT fhl;b %yk; mse;J mt;Nthy;w;wsit jilapapd;

jilg; ngWkhdj;jpdhy; gpupj;jy; Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 1000 Hz kPbwDk; cr;rg; ngWkhdk; 10V mstpyhd ird;

tbt miynahd;iwg; ngw;Wf; nfhs;sf;$ba rkpf;iQg;

gpwg;ghf;fp

² ,Uik xspf;fw;iw miyT fhl;b (dual beem oscilloscope)
²  0.1 MFD ka;yu; nfhs;sstp
²  10    jilap

Kiwapay; ( ² cU tupg;glj;jpy; fhl;bathW Rw;iw nraw;wpl;lg; gyifapy;

xUq;fpizf;Ff.

² irifg; gpwg;ghf;fpapd; gag;gpid Rw;wpd; nga;g;Gld; njhLf;Ff.

² miyTfhl;bapd; KjyhtJ miytupiria (CH1) Rw;wpd;
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nga;g;Gld; njhlu;GgLj;jp Nthy;w;wstpd; miytbtj;ij

mtjhdpf;fTk;.

² miyT fhl;bapd; ,uz;lhtJ miytupirapid (CH2) 10
jila p Clhfj ; njhLj ;J k pd ; Ndhl ;lj ;j p w ;Fu pa

miytbtj;jpid mtjhdpf;fTk;.

² mt;tpU miytbtq;fisAk; msTj;jpl ;lj ;jpw ;Nfw ;g

tiuGj;jhspy; tiuaTk;.

mtjhdpg;gpw;f;fhd topfhl;ly;(

² miyT fhl;bapd; Clhf msTfisg; ngw;Wf; nfhs;Sk;

mstpw;F ngupjhf;fpf; nfhs;sTk;. mjw;fhf "V / div"
tPr;Rj;Njupiag; gad;gLj;jTk;.

² kpd;Ndhl;l miy kw;Wk; Nthy;w;wsT miy vd;gd xd;whfNt

cr;rj;ij milahtpl;lhy; me;j NtWghl;il fpil mr;rpidg;

ghtpj;J mse;J Fwpg;gplTk;.

² Kjypy; cr;rj;ij miltJ kpd;Ndhl;l miyah my;yJ

Nthy;w;wsT miyah vd;gjidf; Fwpg;gplTk;.

jPu;tpw;fhd mwpTWj;jy;( ² kpd;Ndhl;lj;ij msg;gjw;Fg; gad;gLj;jg;gLk; jilapapD}lhfg;

ngwg;gLk; Nthy;w;wsT kpy;yp Nthy;w;wsTfspy; fpilf;Fk;

NghJ me;jg; ngWkhdj;jpid 10   jilapdhy; My; tFf;Fk;

NghJ kpd;Ndhl;lkhdJ kpy;yp mk;gpau; msTfspy; fpilf;Fk;.

Kf;fpa tplaq;fs; ( ² kpd;Ndhl;lj;jpid msg;gjw;Fg; gad;gLj;jg;gLk; jilapapd;

ngWkhdk; nfhs;sstpj; jhf;Fjpwd; ngWkhdj;jpYk; kpfTk;

Fiwtha; ,Uj;jy; Ntz;Lk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;;

kjpg;gPl;Lg;gbtk; 25 (7.5.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nraw;wpl;lg;gyif kPJ nfhs;sstp kw;Wk; jilapfis njhluhf

,izj;jy; (5 2)

irifg; gpwg;ghf;fpia kpd;toq;fpAld; ,izj;J rPu;gLj;Jjy;

- kPbwd; 1000 Hz

- ruhrupg; ngWkhdk; 10 V (2 2)

irifg; gpwg;ghf;fpapd; gag;ig xUq;fpize;j Rw;Wf;F ngag;ghfg;

ngw;Wf; nfhs;Sjy;

miyTfhl;bia kpd;toq;fpAld; ,izj;J miytbtk; 01 kw;Wk;

miytbtk; 2 d; Mapapia njhlu;GgLj;Jjy; (3 3)

miyTfhl;bia ,yf;fg;gLj;Jjy;

miytbtk; - 01 (05)

miytbtk; - 02 (05)

miyTfhl;bapd; KjyhtJ miytbtpw;Fupa Mapap Kidia

nfhs;sstpAld; ,izj;jy;

,izj;jy; (02)

miyTfhl;bia rPu;nra;jy; (03)

miytupir 2 I 10   jilapapd; ,Ugf;fq;fSld; ,izj;jy;

,izj;jy; (02)

rPu; nra;jy; (03)

,uz;lhtJ miytupirapd;; ruhrupg;ngWkhdj;ij mbg;gilahff;

nfhz;L kpd;Ndhl;lj;ij mstply;

miyTfhl;bj; jpiuia mtjhdpj;J Kjypy; cr;rg; ngWkhdj;ij

Njbawpjy;

Nthy;w;wsT kw;Wk; kpd;Ndhl;l miy tbtj;jpd; fiy NtWghl;ilf;

Fwpj;jy;

Nthy;w;wstpdJk; kpd;Ndhl;lj;jpdJk; miytbtj;jpd; thrpg;igg;

gad;gLj;jp miytbt mikit miyTj;jpl;lj;Jf;F Vw;g tiujy;

Nthy;w;wsT miytbtk; (05)

kpd;Ndhl;l miytbtk; (05)

fiy NtWghL (05)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

cgfuzq;fisj; Jz;bg;Gr; nra;J toikahdthW ,lg;gLj;Jjy;

03

03

10

04

06

09

10

05

05

05

05

05

15

05

05

05

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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irifg;

gpwg;ghf;fp

epiykhw;wpapd;

Jizr;RUs;

nrad;Kiwr; nraw;ghL

7.5.3  xU J}z;bapd;kPJ MlNyhl;lj;ij toq;Fk; NghJ gha;fpd;w

kpd;Ndhl;lj;jpdJk; Nthy;w;wsT miy tbtj;jpd; fiy /mtj;ij

NtWghl;il miyT fhl;biag; gad;gLj;jpf; fz;lwpjy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.5 : MlNyhl;l Nthy;w;wsnthd;iw> jilap> nfhs;sstp> J}z;b

Mfpatw;wpy; ntt;Ntwhfg; gpuNahfpf;Fk;NghJ ghAk; kpd; Xl;lj;jpd;

elj;ijia EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : jilap> nfhs;sstp> J}z;b Mfpatw;Wf;F MlNyhl;l

Nthy;w;wsnthd;iw gpuNahfpf;Fk; NghJ Xl;lj;jpd; elj;ijia

mtjhdpj;J Nthy;w;wstpdJk; Xl;lj;jpdJk; miytbtq;fis

ntt;NtW msTj;jpl;lj;jpw;F tiuthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² J}z;bnahd;wpd; kPJ MlNyhl;l Nthy;w;wstpidr; nrYj;jp

Nthy;w;wsT miyapd; tPr;ir mstpLjy;.

² MlNyhl;l Nthy;w;wstpdhy; J}z;bapD}lhf gha;fpd;w

kpd;Ndhl;lj;jpdJ miytbtpd; tPr;irf; fzf;fply;.

² kpd; Xl;lj;jpdJk;> Nthy;w;wstpdJk; fiy NtWghL

fhzg;gl;lhy; mt;NtWghl;il mstply;.

mwpKfk; : gy;NtW nraypoe;j Jizr; rhjdq;fSf;F MlNyhl;l

Nthy;w;wsit toq;Fk; NghJ gha;e;NjhLk; kpd;Ndhl;lk; gy;NtW

re;ju;g;gq;fspy; mjpfupf;Fk;. mt;thwhd re;ju;g;gq;fis

mtjhdpg;gjw;F miyT fhl;biag; gad;gLj;j KbAk;.

Nfhl;ghL : Neuj;jpw;F Vw;g gy;NtW Kiwfspy; NtWgLk; Nthy;w;wstpd;

jd;ikia mtjhdpg;gjw;F miyT fhl;biag; gad;gLj;j KbAk;.

mt;thW NtWgLk; kpd;Ndhl;lj;ij mtjhdpg;gjhapd;

mk;kpd;Ndhl;lj;ij jilapnahd;wpd; Clhfr; nry;tjw;F top

nra;J jilapapd; ,Ugf;fKk; tpUj;jpailAk; Nthy;w;wsit

miyT fhl;b %yk; mse;J mt;Nthy;w;wsit jilapd;

ngWkhdj;jpdhy; gpupj;jy; Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² 1000 Hz kPbwDk; cr;rg; ngWkhdk; 10V mstpyhd ird;

tbt miynahd;iwg; ngw;Wf; nfhs;sf;$ba rkpf;iQg;

gpwg;ghf;fp

² ,Uik xspf;fw;iw miyT fhl;b(dual beam oscilloscope)
² 240V / 12V2A epiykhw;wp
²  10    jilap

Kiwapay; ( ² cU tupg;glj;jpy; fhl;bathW Rw;iw nraw;wpl;l gyifapy;

xUq;fpizf;fTk;.

   ²  cU tupg;glj;jpy; fhl;lg;gl;Ls;s J}z;bnahd;wpw;fhd

     epiykhw;wpapd; ,Uikr; RUisg; gad;gLj;jTk;.

² irifg; gpwg;ghf;fpapd; gag;gpid Rw;wpd; nga;g;Gld;

njhLf;Ff.

² miyTfhl;bapd; KjyhtJ miytupiria (CH1)
Rw;wpd; nga;g;Gld; njhlu;GgLj;jp Nthy;w;wstpd;

miytbtj;ij mtjhdpf;fTk;.
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² miyT fhl;bapd; ,uz;lhtJ miytupirapid (CH2)
10  jilapD}lhfj; njhLj;J kpd;Ndhl;lj;jpw;Fupa

miytbtj;jpid mtjhdpf;fTk;.

² mt ;t pU miytbtq ;fisAk ;  msTj ;

 jpl;lj;jpw;Nfw;g tiuGj;jhspy; tiuaTk;.

mtjhdpg;gpw;fhdtopfhl;ly;( ² miyT fhl;bapd; Clhf msTfisg; ngw;Wf; nfhs;Sk;

NghJ mjd; miytbtj;jpid mstplf; $ba mstpw;F

ngupjhf;fpf; nfhs;sTk;. mjw;fhf "V / div" tPr;Rj;Njupiag;
gad;gLj;jTk;.

² kpd;Ndhl;l miy kw;Wk; Nthy;w;wsT miy vd;gd

xd;whf cr;rj;ij milahtpl;lhy; me;j NtWghl;il

fpil mr;rpidg; ghtpj;J mse;J Fwpg;gplTk;.

² Kjypy; cr;rj;ij miltJ kpd;Ndhl;l miyah

my;yJ Nthy;w;wsT miyah vd;gjidf; Fwpg;gplTk;.

jPu;tpw;fhd mwpTWj;jy; ( ² kpd;Ndhl;lj;ij msg;gjw;Fg; gad;gLj;jg;gLk;

jilapapD}lhfg; ngwg;gLk; Nthy;w;wsT kpy;yp

Nthy ;w ;wsTfspy ; f pilf ;Fk ; NghJ me ;jg ;

ngWkhdj;jpid 10   My; tFf;Fk; NghJ kpd;Ndhl;lk;

kpy;yp mk;gpau; msTfspy; fpilf;Fk;.

Kf;fpa tplaq;fs; ( ²  RUspnahd;wpd; J}z;lj; jpwdpw;Fk; Nkyjpfkhf mjpYs;s

fk;gpfspd; jilg; nghWkhdk; xd;W fhzg;gLtjhy;

Nthy;w;wstpdJk; Xl;lj;jpdJk; fiy NtWghL 900

fpilf;fhJ mjdhy; $ba tpl;lKila fk;gp gy

Rw;Wf;fisf; nfhz;L Rw;wg;gl;l J}z;b kpfg;

nghUj;jkhdjhFk;.

² kpd; Xl;lj;jpid msg;gjw;Fg;  gad;gLj;jg;gLk; jilapapd;

ngWkhdj; J}z;bj; jhf;Fjpwd; ngWkhdj;jpYk;

kpfTk; Fiwthf ,Uj;jy; Ntz;Lk;.



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

94juk; 12

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 26 - (7.5.3)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

toq;fg;gl;Ls;s epiykhw;wpapd Jizr;RUis NtWgLj;jp

,dq;fhZjy;

nraw;wpl;lg;gyif kPJ J}z;bahf epiykhw;wpapd; Jizr; RUs;

kw;Wk; jilapiaj; njhluhf xd;wpizj;jy;

irifg; gpwg;ghf;fpapd; kpd;toq;fYld; ,izj;J kPbwid

1000 Hz tiuapy; rPu;nra;jy;

irifapd; ruhrupg; ngWkhdk; 10v tiuapy; rPu;nra;jy;

irifg; gpwg;ghf;fpapd; gag;Gr; Rw;Wf;F ga;g;ig toq;Fjy;

miyT fhl;bapd; Mapap miytupir 1 I miytupir 2 ,w;Fj;

njhLj;J miytbtj;ij tupirg;gLj;jy; (5 2)

miyTfhl;bapd; miytupir 1 I nfhs;sstpnahd;Wld;

,izj;jy;

miytbtk; ed;whfj; njd;gLk; tiu rPu;nra;jy;

miyT fhl;bapd; miytupir 2 I jilapnahd;Wld; ,izj;jy;

miytbtk; ed;whfj; njupAk; tiuapy; rPu;nra;jy;

Nthy;w;wsT miytbtk;; kw;Wk; kpd;Ndhl;l miytbit

tiuGj;jhspy; msTj; jpl;lj;Jf;Nfw;g tiujy;

(fiy NtWghl;Lld;) 10 3

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

03

03

05

05

05

05

05

10

05

05

05

05

30

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
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nrad;Kiwr; nraw;ghL

7.6.1 jilapfs;> nfhs;sstpfs; kw;Wk; J}z;bfs; vd;gtw;wpd; ngWkhdq;fis

LRC khdp %yk; msj;jYk;> toq;fg;gl;l kPbwd; xd;wpw;fhff;

nfhs;sstpfspdJk; J}z;bfspdJk; msf;fg;gl;l ngWkhdq;fisg;

gad;gLj;jp jhf;Fjpwidf; fz;lwpjy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.6 : jilapfs;> nfhs;sstpfs;> J}z;bfs; njhluhfj; njhLf;fg;gl;l

Rw;Wf;fs;> MlNyhl;l toq;fypd; NghJ njhopw;gLk; tpjj;ij

EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : ² jug;gl;l jilap> nfhs;sstp> J}z;b Mfpatw;wpd; ngWkhdj;ij

LRC khdpiag; gad;gLj;jp msg;ghu;.

² nfhs;sstp kw;Wk; J}z;bfspd; jhf;Fjpwid ntt;Ntwhf

fzf;fpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² LRC khdpiar; rupahfg; gad;gLj;Jthu;.

² LRC khdpahy; ngwg;gLk; thrpg;gpidr; rupahf thrpg;ghu;.

² J}z;lw; jhf;F jpwd; kw;Wk; nfhs;ssTj; jhf;Fj; jpwidf;

fhz;gjw;Fupa fzpj;jiy Nkw;nfhs;sy;.

mwpKfk; : rhjhuz gy;khdp xd;wpidg; ghtpj;J jilapid mse;J nfhs;s

KbAkhapDk; J}z;lw; jpwidAk;> nfhs;sstpidAk;; msf;f

KbahJ. mjw;fhf LRC khdpiag; gad;gLj;jyhk;.

Nfhl;ghL : jilap> J}z;b kw;Wk; nfhs;sstpfspd; ngWkhdq;fs;

Fwpg;gplg;gl;Ls;s re;ju;g;gq;fspy;

J}z;lw; jhf;Fjpwd; 2 fL

nfhs;ssTj; jhf;Fjpwd; 
1

2 fC
  Mfpa rkd;ghl;ilg; gad;gLj;jp

fzpj;Jf; nfhs;syhk;. vdpDk; mt;thW jilap> J}z;b kw;Wk;

nfhs;sstpfspy ; ngWkhdq;fs; Fwpg ;g plg ;gl ;by ;yhj

re;ju;g;gq;fspy; LRC khdpapidg; gad;gLj;jp J}z;lw; jpwidAk;>

nfhs;sstpidAk; fz;lwpe;J jhf;Fjpwidf; fzpj;Jf;

nfhs;syhk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² LRC khdp
² irifg; gpwg;ghf;fp (signal generator)
² jilap xd;W

² J}z;bnahd;W

² nfhs;sstpnahd;W

Kiwapay; ( ² LRC  khdpapdhy; msf;fg;gLk; Jizr;rhjdj;jpd; myfpw;Fupa

tPr;Rj; njuptpd; kPJ gpuNahfpj;J jilapapdJk;> J}z;bapdJk;

kw;Wk; nfhs;sstpapdJk; ngWkhdq;fisj; jdpj;jdpNa mse;J

nfhs;f.

J}z;lw; jhf;F jpwd; 2 fL  kw;Wk;

nfhs;ssTj; jhf;Fjpwd; 
1

2 fC
  Mfpa rkd;ghl;ilg; gad;gLj;jp

fzpf;Ff.
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mtjhdpg;gpw;fhd topfhl;ly;( ² ngWkhdq;fisf; Fwpj ;Jf; nfhs;tjw;F fPo ;f ;

nfhLf;fg;gl;Ls;s ml;ltizapidg; gad;gLj;jTk;.

² LRC khdpiag; ghtpj;J thrpg;gpidg; ngw;Wf; nfhs;Sk;

NghJ kpfTk; rupahd ngWkhdj;ijg; ngw;Wf;

nfhs;tjw;F myfpd; rupahd tPr;Rj; njuptpd; kPJ

nrYj;Jjy; Kf;fpakhFk;.

jPu;tpw;fhd mwpTWj;jy;( ² J}z;lw; jhf;FjpwidAk; nfhs;ssTj; jhf;FjpwidAk;

fzpf;Fk; NghJ J}z;lw; jhf;Fjpwid n`d;wp myfpYk;

nfhs;sstj;jpid ngul; myfpYk;> kPbwdpid Hz myfpYk;

Fwpg;gply; Ntz;Lk;.

Kf;fpa tplaq;fs; ( ² kPbwid ,Uklq;fhf;fp jhf;Fjpwidf; fzpg;gpLtjd; %yk;.

nfhs ;sstpapdJk; J}z;bapdJk;  jhf ;Fjpwd ;

NtWgLtijf; mwpe;J nfhs;s KbAk;.

kPbwd; J}z;lw;wpwd;$ nfhs;ssTj; jpwd; J}z;lw; jhf;Fjpwd;$nfhs;ssTj;  jhf;Fjpwd;

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 27 - (7.6.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

LRC khdpapd; Mspia %Ljy;

LRC khdpapd; thrpg;G G+r;rpak; Mfpd;wJ vd;gij cWjpg;gLj;Jjy;

LRC khdpapd; jilapia mstpLtjw;fhf jahu;nra;jy;

- mikj;jy;

- tPr;Rj;njwpia njupT nra;jy;

LRC khdpiag; gad;gLj;jp toq;fg;gl;Ls;s jilg;ngWkhdj;ij
mstpl;L Fwpj;Jf; nfhs;Sjy;

LRC khdpia J}z;bw;wpwid mstpLtjw;F jahu;nra;jy;

njwpia cupa gupkhzj;jpw;F ,ly;

njwpia rupahd tPr;rj;jpw;F efu;j;Jjy;

LRC khdpia nfhs;sstj;jpid mstpLtjw;F jahu;nra;jy;

njwpia cupa gupkhzj;jpw;F ,ly;

njwpia rupahd tPr;rj;jpw;F efu;j;Jjy;

jug;gl;Ls;s %d;W kPbwd;fSf;fhd ngWkhdq;fis mstpLtjd;

%yk; ngw;Wf; nfhs;sg;gl;l J}z;lw;wpw;fhd gad;gLj;jpf; nfhz;L

J}z;ly; vjpu;j;jhf;Fjpwidf; fzf;fply;

mk;kPbwd; %d;wpw;Fk; mstpl;Lg; ngw;Wf; nfhz;l J}z;ly;

ngWkhdj;ijg; gad;gLj;jpf; nfhz;L J}z;ly; vjpu;j;jhf;Fjpwid

fzf;fpLjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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nrad;Kiwr; nraw;ghL

7.6.2 nfhs;sstp - jilap njhluhfj; njhLf;fg;gl;l njhFjpnahd;iw

MlNyhl;l toq;fnyhd;wpw;F (1000 Hz) ,izj;J nfhs;sstpapdJk;

jilapapdJk; ,Ugf;f MlNyhl;l Nthy;w;wsit ntt;Ntwhf mstpLtjd;

%yk; mj;Jizf; $Wfspd; Clhd nkhj;j Nthy;w;wsT toq;fy;

Nthy;w;wsTf;Fr; rkkw;wJ vd;gjidf; fhl;Ljy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.6 : jilapfs;> nfhs;sstpfs;> J}z;bfs; njhluhfj; njhLf;fg;gl;l

Rw;Wf;fs;> MlNyhl;l toq;fypd; NghJ njhopw;gLk; tpjj;ij

EZfpaha;thu;.

ghlNtis : 01

fw;ww; NgW : fzpf;fg;gl;l ngWkhdq;fisg; gad;gLj;jp jilap-J}z;b> jilap-

nfhs;sstp> jilap - J}z;b nfhs;sstp njhluhf njhLf;fg;gl;l

njhFjpnahd;wpd; jlq;fiyf; fzpg;gpLthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² Rw;W tupg;glj;jpw;Nfw;g rupahd Jizf;$Wfis xUq;F

Nru;j;jy;.

² Nthy;w; khdpia Rw;Wld; rupahf ,izj;jy;.

² Nthy;w;khdpiag gad;gLj;jp rupahd mstPLfisg; ngw;Wf;

nfhs;sy;.

² rupahd Kiwapy; fzf;fpliy Nkw;nfhs;sy;.

mwpKfk; : nraw;glhj Jizf; $Wfisj; njhluhf ,izf;fg;gl;Ls;s

njhFjp xd;Wf;F MlNyhl;l Nthy;w;wsnthd;iw toq;Fk;; NghJ

xt;nthU Jizf;$WfspD}lhd Nthy;w;wsT cr;rkilAk;

re;ju;g;gk; kpd;Ndhl;lk; cr;rkilAk; re;ju;;g;gj;Jf;F rhu;gsthf

NtWgLk;.

Nfhl;ghL : nfhs;sstpAk;> jilapAk; njhluhd njhFjp xd;wpD}lhf

MlNyhl;l kpd;Ndhl;lnkhd;W nry;Yk; NghJ mj;Jizf;

$Wfspd; jil kw;Wk; jhf;Fjpwd; mjpfupf;Fk; ngWkhdq;fspd;

Nthy;w;ssT kpd;Ndhl;lj;jpw;Fr; rhu;gsthf cr;rkiltJ

fhuzkhf cUthFk; ,U re;ju;g;gq;fshFk;. vdNt Nthy;w;wsit

Nru;g;gjdhy; fpilf;Fk; ngWkhdk; toq;fy; Nthy;w;wsTf;F

rkkw;wjhFk;. mJ xt;nthU Jizf; $Wfspd; Clhd

Nthy;w;wsTfspd; fhtpg; ngWkhdj;jpw;Fr; rkdhFk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² irifg; gpwg;ghf;fp

² 0.1   F  ikyu; nfhs;sstp

² 1k   jilap

² xg;Gspg; gy;khdp

² nraw;wpl;lg; gyif

Kiwapay; (

²     fPo;f;fhZk; Rw;iw nraw;wpl;lg; gyifnahd;wpy; xUq;F Nru;f;fTk;.
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²  irifg; gpwg;ghf;fp xd;iw 230V toq;fy; xd;Wf;F ,izj;J

1kHz kPbwd; cila MlNyhl;l irif  xd;wpid

xUq;fpizj;J Rw;Wf;F toq;fTk;.

² gy;khdpia 50V ac tPr;Rf;F khw;wp nfhs;sstpapd;

,Ugf;fj;jpYk; cs;s Nthy;w;wsit mse;J Fwpj;Jf;

nfhs;f.

² gy;khdpapd; Mapfis nfhs;sstpapypUe;J vLj;J mt;

Mapapd; Kidfisj; jilapapd; ,U me;jq;fspYk; itj;J

Nthy;w;wsit mstpl;Lf; Fwpj;Jf; nfhs;sTk;.

² rkpf;iQg; gpwg;ghf;fpapdhy; gag;G Nthy;w;wsit mse;J

nfhs;sTk;.

² Jizf;$Wfs; ,uz;bw;$lhd Nthy;w;wsTfs; ,uz;bdJk;

$l;Lj;njhifia toq;fy; Nthy;w;wsTld; xg;gpl;Lg;

ghu;f;fTk;.

² Jizf;$Wfs; ,uz;bw ;$lhd Nthy;w ;wsTfspd;

ngUf;fy;ffspd; $l;Lj;njhifia toq;fy; Nthy;w;wsT

ngUf;fj;NjhL xg;gpl;Lg; ghu;f;;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;(
² ,r;Rw;Wf;F nga;g;ghfg; ngw;Wf; nfhLf;fNtz;baJ

rkpf;iQg; gpwg;ghf;fpapd; %yk; ntspaplg;gLfpd;w

MlNyhl;l rkpf;iQnahd;wpdhyhFk;.

jPu;tpw;fhd mwpTWj;jy; (
² nrad;Kiwapd; ,Wjpg;gbKiw ,uz;bYk; ngw;Wf; nfhz;l

tpilfSf;F Vw;g $w;W xd;iwf; fl;bnaOg;Gf.

Kf;fpa tplaq;fs;( ² jilapnahd;Wld; J}z;b my;yJ nfhs;sstp xd;iw

njhluhf  ,izf;fg;gl;l Rw;nwhd;wpw;F MlNyhl;l toq;fy;

xd;iw toq;Fk; NghJ xt;nthU Jizf;$Wfspd; ,U

gf;f Nthy;w ;wsTfspd; $l;Lj ;njhif toq;fy;

Nthy;w;wsit tpl $bajhff; fhzg;gLk; vd;whYk;

Jizf;$Wfspd; ,Ugf;f Nthy;w;wsTfspd; tu;f;fq;fspd;

$l;Lj;njhifapd; tu;f;f%yk; toq;fy; Nthy;w;wstpw;Fr;

rkdhFk;.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 28 - (7.6.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nraw;wpl;lg;gyif kPJ Rw;iw xd;wpizj;jy;

irifg; gpwg;ghf;fpia gpujhd toq;fpAld; ,ize;J 1KHz
kPbwndhd;W gag;ghFk; tiuapy; rPu; nra;jy;

gy;khdpia MlNyhl;l Nthy;w;wsit mstpLtjw;fhf jahu;nra;jy;

Rw;Wf;F nga;g;G nra;ag;gLfpd;w Nthy;w;wsit mstpl;Lf; Fwpj;Jf;

nfhs;Sjy;

nfhs;sstpapd; ,Ugf;fj;Jf;Fk; Nthy;w;wsit mstpl;L Fwpj;Jf;

nfhs;Sjy;

jilapapd; ,Ugf;fj;jpdJk; Nthy;w;wsit mstpl;L Fwpj;Jf;

nfhs;Sjy;

Nthy;w;wsTfSf;fpilapy; ,izg;Gr; nra;tjw;fhff; $w;nwhd;iwg;

ngw;Wf; nfhs;Sjy;

Jizg;ghfq;fspD}lhd Nthy;w;wsTfspd; nkhj;j vz;zpf;if

toq;fy; Nthy;w;wstpYk; $Ljyhf ,U;ggjw;fhd fhuzj;ijf;

Fwpg;gpLjy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;
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7.7.1 ,U miwfSf;fhd kpd;tpsf;Ffs; ,uz;il ntt;Ntwhff; fl;Lg;gLj;jf;$baJk;

1000W kpdNfj;jnyhd;iwg; nraw;gLj;Jtjw;fhd %T+rp nrUfpj;jsnkhd;iwAk;

nfhz;l kpd; Rw;nwhd;iw khjpupiaf; fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.7 : tPl;L kpd;Rw;iw mikf;Fk; Rw;W tupg;glj;jpd; gb cupa kpd;

Rw;iw mikg;ghu;.

ghlNtis : 01

fw;ww; NgW : Ntwhf;fpnahd;W> RCCB, MCB, cila kpd;Fkpo; kw;Wk; Fij/
%T+rpr; nrUf;j; jsnkhd;wpw;fhd kpd;fk;gpfisj; njhLf;Fk;

Rw;nwhd;iw xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² jug;gl;Ls;s kpd;Rw;wpYs;s FwpaPl;ilr; rupahf ,dq;fhZjy;.

² kpd;Rw;Wf; Fwpg;Gf;Nfw;g kpd; Jizf;$Wfs; kw;Wk; fk;gpfisj;

njupT nra;J nfhs;sy;.

² kpd; Rw;Wf; Fwpg;gpw;Nfw;g rupahd ePs msTfisf; nfhz;l

fk;gpfisj; jahu;gLj;jp itj;jy;.

² kpd;fk;gpfis rupahd KidTfSf;F njhLg;gjw;F jahu;gLj;jp

itj;jy;.

² epwf; FwpaPLfSf;F Vw;g fk;gpfisr; rupahd Jizf;$WfSf;Fj;

njhLj;jy;.

² fk;gpfis jsu;T ,y;yhky; Jizg;ghfq;fSf;Fj; njhLj;jy;.

² Msp %ba / jpwe;Js;s re;ju;g;gq;fs; rupahf mikAkhW

Mspia nghUj;Jjy;.

² xt;nthU Ntiyf;fhfTk; cupa fUtpfisg; gad;gLj;Jjy;.

² kpd;tpsf;Fr; Rw;nwhd;W kw;Wk; %T+rpr; nrUfpf; fk;gpr;

Rw;nwhd;iw mikj;jy;.

² fhtypj; jil Nrhjpg;ghidg; gad;gLj;jp kpd;Rw;wpd; fhtyp

jiliag; guPl;rpj;jy;.

mwpKfk; : tPl;L kpd; Rw;nwhd;iw mikg;gjw;fhfj; jug;gl;Ls;s kpd;

Rw;nwhd;wpw;Nfw;g flj;Jfhy; itf;fg;gl;Ls;s gyifnahd;wpy;

kpd; Rw;iw mikj;jy;.

Nfhl;ghL : tPl;L kpd;Rw;iw mikf;Fk; NghJ kpd;nghwpapay; epWtdj;jpd;

rl;lj;jpl;lq;fs; kw;Wk; ,yq;ifapy; gad;gLj;jg;gLfpd;w epakq;fs;

kw;Wk; juq;fSf;F mika kpd; fk;gp> Mspfs;> kpd; Fkpo;jhq;fpfs;

njupT nra;ag;gLfpd;wd. kpd; fk;gpfis ,izf;fpd;w NghJ

cupa KidfSf;F jsu;thd ,izg;Gfisr; nra;ahJ

tpjpKiwf;F mika nghwpfspd; ghJfhg;G kw;Wk; jdpegu;

ghJfhg;G vd;gtw;iw cWjpg;gLj;jf;$bathW kpd; Rw;iw

mikj;J epiwT nra;a Ntz;Lk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;:

² rpwpa cNyhfkupAk; ths; (Junior Hacksaw)

² 5m msT ehlh (5mm measuring tape) $ cUf;F msT Nfhy;

(steel ruler)

² jl;il muk;  flat file (8”)

² FWf;F jiy Rj;jpay;  (cross pein hammer (150g))

² jl;il jpUfhzp KLf;fp / (flat screw driver (8’’))

² jl;il jpUfhzp KLf;fp / (flat  screw driver (4’’))

² G+  / gpypg;gpRj; jiyj; jpUfhzp KLf;fp 34" philips screw

drivers (8’’ kw;Wk; 4’’)

² epNahd; kpd; Nrhjpg;ghd; (Neon tester)

² nghJf;FwL  / (combination plier (6’’))

² ntl;Lk; FwL  / (cutting plier)

² kpd;njhopDl;gtpayhsu; fj;jp  (electrician ‘s knife)

² fhtypj;jil Nrhjpg;ghd; (insulation tester)

² myp]; $u; (Bradawl)

² jl;Lg;nghy;Y  (mallet)

² xg;Gspg; gy;khdp  (analog multimeter)

² Nrhjpf;Fk; tpsf;F  (testing lamp)

² xw;iw Msp  / 1 way 3 "
4   - one gang switch (5A) - 02

² PVC flj;Jfhy;  conduit    -   2m 3 "
4

² PVC  re;jpg;ngl;b (junction box)

- ehd;Ftop - 4 way 02

- L tbtg;ngl;b - L box 01

- Kbg;G %b end 02

² PVC ntspg;Gwg; ngl;b  surface box 03 - “4 x 4”

² flj;Jfhy; ft;tp - Conduit Clip (16mm) - 20

² jpUfhzp  - (wood screw)

- (6 x 12’’) - 30

- (6 x 1 12’’) - 02

² kpd;Fkpo; jhq;fp  / batten holders 02 Lamp

² 13A %T+rp nrUfpj;jsk;  / socket outlet - 01

² kpd; fk;gp - Cables PVC / PRC ca brown 1/1-13 1m

PVC / PRC ca blue 1/1.13 1mm2

- PVC  / PVC Cu brown 7/0.53 (1.5mm2) - 1200 mm

- PVC  / PVC Cu blue 7/0.53 (1.5mm2) - 1200 mm

- PVC   / Cu green 7/0.67 (2.5mm2) - 1200 mm

² 60w ,io kpd;Fkpo; - 01

² 40w ,io kpd;Fkpo; - 01

² %T+rpr; nrUfp- 3 pin plug top
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jdp tlk;

² gbKiw 01

² gbKiw 02

KWf;Fjy; Kiwapy; ,U tlq;fisj; jahu; nra;jy;

² gbKiw 01

² gbKiw 02

² gbKiw 03

Kiwapay; ( ² Rw;W tupg;glnkhd;iw tiuf.   (circuit diagram)

² Fw;wp tupg;glk; $ jdpf; Nfhl;L tupg;glj;ij tiuf. (block

diagram  single line diagram)

² flj;Jfhy; GwTUtupg;glj;ij (conduit laying diagram) tiuf.

² cz;ikf; fk;gp ,izf;Fk; Rw;wpd; GwTUtupg;glj;ij (actual

wiring circuit diagram) tiuaTk;.

flj;jpcl; fhtypntspf;
fhtyp

10mm 16mm

10mm 8mm

flj;jpcl; fhtypntspf;
fhtyp

10mm 16mm

450



8 mm
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² jsf;Nfhy tiuglj;ij (layout plan) tiuaTk;.

² flj;Jfhy; mikf;Fk; Fwpj;j mstpilfSf;F Vw;g

khjpupg; gyif kPJ milahsg;gLj;jTk;. (,it ghlj;ij

fw;gpf;Fk; Mrpupaupdhy; Kd; Maj;jk; nra;J  itj;Jf;

nfhs;sy; Ntz;Lk;)

² flj;Jfhy; re;jpg;ngl;b kw;Wk; ntspg;Gwg; ngl;b

vd;gtw;iw khjpupg; gyif kPJ cupa ,lq;fspy;

nghUj;jpf; nfhs;sTk;. (,it ghlj;ij fw;gpf;Fk;

Mrpupaupdhy; Kd; Maj;jk; nra;J  nfhs;sy; Ntz;Lk;)

² toq;fg;gl;Ls;s msTfSf;F cupa fk;gpfis

jahu;gLj;jpf; nfhs;sTk;. (,jw;fhf Kd; Nju;r;rp

kl;lnkhd;wpy; fk;gpia mikf;Fk; Kiw gw;wp

guprPypf;fTk;)

² fk;gpfis mikf;Fk; NghJ Msp %T+rpr; nrUfp kw;Wk;

mjd; ,izg;G Kid njhlu;ghf Fwpj;j mstpYk;

ghu;f;f 100mm - 150mm f;F ,ilg;gl;l $Ljyhd

ePsnkhd;W ,Uj;jy; Ntz;Lk;.

² cz;ik fk;gp ,izf;Fk; cUtupg;glj;Jf;F Vw;g

flj;JfhYf;Fs; fk;gpia mikf;fTk;.

² kpd;rhug; nghwpapay; epWtdj;jpd; rl;ljpl;lk; kw;Wk;

epakq;fSf;F mikthf fk;gp  Kidfis Mspfs;

kw;Wk; kpd;Fkpo; jhq;fpfSf;F Kiwahfg; nghUj;jTk;.

² mt; Msp> %T+rpr; nrUfpj;jsk; kw;Wk; kpd;Fkpo; jhq;fp

vd;gtw;iw ntspg;Gwg; ngl;b> re;jpg; ngl;bf;Fg;

nghUj;jTk;.

² kpd;Rw;wpd; fhtypj; jilia guPl;rpj;Jf; nfhs;sTk;.

² %T+rpr; nrUfpiag; gad;gLj;jp xUq;F Nru;f;fg;gl;l

Rw;Wf;fSf;F kpd;id toq;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;( ² kpd;nghwpapayhsu; epWtdj;jpd; tpjpKiwfs;>

epakq;fSf;fika kpd; Rw;wpd; MspfSf;$lhf $lhf

fk;gp nrd;Ws;snjd;gij cWjpg;gLjpf; nfhs;sTk;.

² kpif kpd;Ndhl;lg; ghJfhg;G (Over current protection)
kw;Wk; kpd; XOf;Fg; ghJfhg;G (Leakage protection) cs;s

tYtoq;fspd; %yk; Rw;Wf;fhd toq;fiyg; ngw;W

Mspfs; %lg;gl;l epiyapy; kpd;Rw;wpd; nraw;ghl;ilg;

guPl;rpj;Jg; ghu;f;fTk;.

² xg;Gspg; gy;khdp my;yJ Nrhjid tpsf;nfhd;wpd;

JizAld; %T+rpr; nrUfpapd; toq;fiyg; guPl;rpj;Jf;

nfhs;sTk;.

² epNahd; Nrhjpg;ghd; %yk; %T+rpr; nrUfpapd; tyJ

gf;fj;jpw;F capu;f; fk;gp nghUe;jpAs;sjh vd;gijg;

guPl;rpj;Jg; ghu;f;fTk;.
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flj;Jfhy; mikf;Fk; GwTUg;glk;

Conduit laying diagram

Fw;wptupg;glk;

Block diagram

L  - kpd;Fkpo;

S   - Msp
S0 - %T+rpr; nrUfpj;jsk;

L1 - fl;Lg;gLj;jp S
1 
%ykhf

L1 - fl;Lg;gLj;jp S
2 
%ykhf

tPlikg;Gj; jpl;lg;glk; $ jsf;Nfhyg; glk;
Architectural diagram  Layout plan

jPu;tpw;fhd mwpTWj;jy;fs; ( ² kpd;tpsf;Fr; Rw;wpd; Msp Clhf eLepiyf; fk;gpapd;

Xl;lk; fhzg;gl;lhYk; kpd;Rw;W nraw;gLk; vdpDk; mit

kpd; nghwpapay; epWtdj;jpd; tpjpKiwfSf;F

Vw ;Gilajy ;y ntdpDk ; > mt ;thW Rw ;w pid

mikf;ff;$lhJ.

² %T+rpr; nrUfpr; Rw;nwhd;wpy; capuf; fk;gpia ,lg;

gf;fj;jpw ;Fk;> eL epiyf; (nehJky;) fk;gpia

tyg;gf;fj;jpw;Fk; njhlu;GgLj;jp %T+rpr; nrUfpapd;

toq;fiy ngw;Wf; nfhs;syhk;. vdpDk; mit kpd;

nghwpapayhsu ; epWtdj;jpd ; tpjpKiwfSf;F

Vw;Gilajy;y.

Kf;fpa tplak; ( ² jug;gl;Ls;s RUf;ff; Fwpg;gpw;Nfw;g Rw;W tupg;glk;> flj;Jfhy;

mikf;Fk; tupg;glk;> kw;Wk; cz;ikf; fk;gp ,izf;Fk;

tiuglj;ij tiuAk; jpwid gpuNahfr; nraw;ghl;Lf;F

Kd;djhf tsu;j;Jf; nfhs;s Ntz;Lk;.

N

S
1

S
2

L

Rw;Wtupg;glk;
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cz;ik fk;gp ,izf;Fk; GwTUg; glk;

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 29 - (7.7.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

xOq;FtpjpfSf;Fk; epakq;fSf;Fk; Vw ;g tlq;fisj;

Nju;e;njLj;jy;

Fw;wptupg;glj;jpd;gb Njitahd ePsj;jpw;F tlq;fis ntl;bf;

nfhs;sy;

Kidfspy; njhLf;ff;$bathw tlq;fspd; me;jq;fis mikj;Jf;

nfhs;sy;

tlq;fis ,izf;Fk; Rw;Wtupg;glj;jpd;gb flj;Jfhy;fspD}lhf

tlq;fis ,izj;jy;

- ,Ukpd;tpsf;FfSf;F (3 2)

- %T+rpr; nrUfpj;jsj;jpw;F (4)

Fw;wp tupg;glj;jpw;fpzq;f Jizg;ghfq;fisj; Nju;e;njLj;jy; (2 5)

epakq;fspd;gb Jizg;ghfq;fSf;F tlj;jpidj; njhLj;jy;

- rupahd KidTfisj; njhLj;jy; (1 7)

- njhLj;jy; jsu;tpd;ik (1 7)

fhtyp jilap Nrhjpg;ghidg; gad;gLj;Jjy;

- rupahd ,ilntspiaj; Nju;e;njLj;jy; (05)

- fhtyp jilapidg; guPl;rpj;jy; (10)

kpd;id toq;fp mjd; njhopw;ghl;il cWjpg;gLj;jy; (4 3)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

02

02

02

05

03

05

10

10

14

15

12

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

7.7.2 xNu kpd;tpsf;if ,U ,lq;fspypUe;J fl;Lg;gLj;jf;$ba Rw;nwhd;iw khjpup

fhl;rpg;gyifnahd;wpd; kPJ mikj;jy;

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.7 : tPl;L kpd;Rw;iw mikf;Fk; Rw;W tupg;glj;jpd; gb cupa kpd;

Rw;iw mikg;ghu;.

ghlNtis : 01

fw;ww; NgW : ²  Ntwhf;fpnahd;W> RCCB, MCB, cila kpd;Fkpo; kw;Wk;

 %T+rpr; nrUfpj; jsnkhd;wpw;fhd kpd;fk;gpfisj; njhLf;Fk;

 Rw;nwhd;iw xUq;F Nru;g;ghu;.

²  xU kpd;tpsf;if ,U ,lq;fspypUe;J fl;Lg;gLj;jf; $ba
Rw;nwhd;iw khjpupf; fhl;rpg; gyifnahd;wpd; kPJ mikg;ghu;.

kjpg;gPLk; fzpg;gPLk; : jug;gl;Ls;s Rw;Wf; Fwpg;Gf;F mika tPl;L kpd;Rw;Wg; ghfq;fis

mikj;jy;

vjpu;ghu;f;Fk; jpwd;fs; : ² jug;gl;Ls;s kpd;Rw;wpYs;s FwpaPl;ilr; rupahf ,dq;fhZjy;.

² kpd;Rw;Wf; Fwpg;Gf;Nfw;g kpd;Jizf;$Wfs; kw;Wk; fk;gpfisj;

njupT nra;J nfhs;sy;.

² kpd; Rw;Wf; Fwpg;gpw;Nfw;g rupahd ePs msTfisf; nfhz;l

fk;gpfisj; jahu;gLj;jpf; nfhs;sy;.

² kpd;fk;gpfis rupahf KidfSf;F njhLg;gjw;F jahu;gLj;Jjy;.

² ,Utop Mspapd; nghJ Kidfis ,dq; fhzy;.

² epwg;gupghilfSf;F Vw;g fk;gpfisr; rupahd Jizf;$WfSld;

,izj;jy;.

² fk;gpfis jsu;thfj; njhLf;fhky; Jizg;ghfq;fSf;F

Kidg;gLj;jy; nra;jy;.

² ,Utop Mspfs; ,uz;bdhYk; kpd; tpsf;nfhd;iw xspur;

nra;aTk; mizf;fTk; KbAkhjy;.

mwpKfk; : kpd; tpsf;nfhd;iw ,U ,lq;fspypUe;J fl;Lg;gLj;jf;$bathW

kpd; Rw;nwhd;iw mikj;Jf; nfhs;tjw;F ,Utop Mspr; Rw;W

gad;gLj;jg;gLfpd;wJ. ,Utop Mspiag; gad;gLj;Jtjd; rpwg;G

vd;dntdpy; xU Mspapdhy; xU tpsf;if xspur; nra;J

gpwpnjhU ,lj;jpy; cs;s kw;iwa Mspapdhy; mNj tpsf;if

mizj;J tpl KbAkhf ,Uj;jyhFk;. ,j;jifa Rw;W>

² gbtupirnahd;wpy; cs;s kpd; tpsf;nfhd;iw gbtupir

njhlq;Fkplj;jpYk; gbtupirapd; Kbtplj;jpYk; ,Ue;J

fl;Lg;gLj;jpf; nfhs;tjw;F>

² tpwhe;ijnahd;wpy; cs;s kpd; tpsf;if mUfpYs;s ,U

miwfs py pUe ;J fl ;Lg ; gLj ; j pf ;  nfhs ;tjw ;F

gad;gLj;jg;gLfpd;wJ.

Nfhl;ghL : ,Utop Msp %yk; kpd;Ndhl;lk; ghAk; topia khw;wpf; nfhs;s

KbAkhFk;. ,t;thwhd ,U Mspfis kpd; tpsf;nfhd;wpw;F

njhlu ;GgLj;jpf; nfhs;tjd; %yk; mt;tpsf;if ,U

,lq;fspypUe;J fl;Lg;gLj;jyhk;.
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Njitahd cgfuzq;fSk; nghUl;fSk;:

² ,Utop Msp  2 way switch (5A) - 02

² PVC flj;Jfhy;  conduit 3mm - 2m

² PVC re;jpg;ngl;b  junction box

- %top - 3 way 02

- Kbg;G %b  end 01

² PVC ntspg;Gwg; ngl;b  surface box 02 - “4 x 4”

² flj;Jfhy; ft;tp - conduit Clip 20

² jpUfhzp  wood screw - (6 x 1 12’’) - 02

² kpd;Fkpo; jhq;fp  batton holders 01

² fk;gp- Cables

- PVC  PVC Cu brown 11.13 (1mm2) - 5m

- PVC  PVC Cu blue 11.13 (1mm2) - 1m

² 60w ,io kpd; Fkpo; - 01

Kiwapay; ( ² Rw;W tupg;glnkhd;iw tiuf.   (circuit diagram)

² Fw;wp tupg;glk; / jdpf; Nfhl;Lg; GwTUtupg;glj;ij  (block

diagram  single line diagram)  tiuf.

² flj;Jfhy; GwTUtupg;glj;ij (conduit laying diagram) tiuf.

² cz;ikahd fk;gp mikf;Fk; Rw;W tupg;glj;ij (actual wiring

circuit diagram) tiuaTk;.

² flj;Jfhy; ,izf;Fk; tupg;glj;ij cupa msTf;Nfw;g

khjpupg;gyif kPJ milahskplTk;.

² flj;Jfhy; re;jpg;ngl;b kw;Wk; ntspg;Gwg; ngl;bia khjpupg;

gyif kPJ cupa ,lj;jpy; nghUj;jTk;. (,it ghlj;ij

fw;gpf;Fk; Mrpupaupdhy; Kd; Maj;jk; nra;J  nfhs;sy;

Ntz;Lk;)

² jug;gl;Ls;s mstPLfSf;F mika fk;gpia mikj;Jf;

nfhs;sTk;. (,jw;fhf Kd; Nju;r;rpapy; fk;gpia mikf;Fk;

nray;Kiwia guprPyid nra;aTk;)

² fk;gpfis mikf;Fk; NghJ Mspf;F nghUj;jg;gLk; Kid

njhlu;ghf kpd;Rw;Wf; Fwpg;gpy; Fwpg;gplg;gl;l msTfspYk;

ghu;f;f 100mm - 150mm f;F ,ilg;gl;l $Ljyhd ePsnkhd;W

,Uj;jy; Ntz;Lk;.

² gy;khdpiag; gad;gLj;jp ,Utop Mspapd; gad;ghl;il

,dq;fhzTk;.
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Nkw;Fwpg;gpl;l tupg;glq;fSf;F Vw;g Mff; Fiwe;j jilapiaf; fhl;LtJ cU A kw;Wk;
cU C y; Fwpg;gplg;gl;Ls;s mikg;gpd; NghJ khj;jpuNkahFk;. Mifahy; ,Utop Mspapd;

nghJ Kid I my;yJ C  vd Fwpg;gplg;gl;l Kid vd;w jPu;khdj;jpw;F tu KbAk;.

² cz;ikf; fk;gpfis mikf;Fk; tupg;glj;jpw;Nfw;g flj;Jfhypd;

Clhf fk;gpfis ,Of;fTk;.

² ,q;F xU Mspapd; nghJKidAld; Rw;wpw;F kpd;id toq;Fk;

capu;f;fk;gpiaAk; kw;w Mspapd; nghJKidAld; tpsf;fpw;Ff;Fr;

nry;Yk; capu;f;fk;gpiaAk; njhLf;f.

² mf;fk;gpfspd; KidfSf;F kpd; nghwpapapy; epWtdj;jpd;

tpjpKiwfs; kw;Wk; epakq;fSf;F Vw;g kpd;Msp kw;Wk; kpd;Fkpo;

jhq;fpia Kiwahf Kidg;gLj;jTk;.

² mt; MspiaAk; kpd;Fkpo; jhq;fpiaAk;> ntspg;Gwg; ngl;bf;Fk;

kw;Wk; re;jpg; ngl;bfSf;Fg; nghUj;jTk;.

cU D cU E cU F

cU B cU CcU A
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mtjhdpg;gpw;fhd topfhl;ly;( ² kpd;nghwpapayhsu; epWtdj;jpd; rl;ljpl;lq;fs;

tpjpKiwfs; epakq;fSf;F mika kpd; Rw;Wf; $lhf

fk;gp nrd;Ws;sjh vd;gij cWjpg;gLj;jpf; nfhs;sTk;.

² kpif kpd;Ndhl;lg; ghJfhg;G (Over current protection)
kw;Wk; kpd; XOf;Fg; ghJfhg;G (Leakage protection) cs;s

tYtoq;fspd; %yk; Rw;Wf;fhd toq;fiyg; ngw;W

kpd;Rw;wpd; nraw;ghl;ilg; guPl;rpj;Jg; ghu;f;fTk;.

² Mspnahd;wpd; %yk; xsputplg;gl;l kpd;Fkpio kw;iwa

Mspapdhy; %lKbAk; vd;gijf; fhl;lTk;.

jPu;tpw;fhd mwpTWj;jy;fs; ( ² kpd;tpsf;Fr; Rw;wpd; MspapD}lhf eLepiyf; fk;gpapd;

Xl;lk; fhzg;gl;lhYk; kpd;Rw;W nraw;gLk; vdpDk; mit

kpd; nghwpapay; epWtdj;jpd; tpjpKiwfSf;F

Vw;Gilajy;y. vdNt mt;thW Rw;wpid mikf;ff;$lhJ.

² cupathW Mspfspd; fk;gpfspd; nghJKidia

mwpaKbahj re;ju;g;gj;jpy; vjpu;ghu;f;fg;gLk; gad;ghl;il

Rw;wpdhy; ngwKbahky; NghFk;.

Kf;fpa tplaq;fs; ( ² mq;fPfupf;fg;gl;l ,Utop Mspapd; nghJ Kid I Mf

my;yJ C vdg; ngauplg;gl;Ls;sJ.

² ,Utop Mspfspd; nghJ Kid jtpu;e;j Vida

Kidfisj; njhlu;GgLj;Jk; tlk; khWgl;lhYk; Rw;W

nraw;gLk;.

    Rw;Wtupg;glk;

L

S
1 S

2

C S
1

S
2

L         - tpsf;F
S

1, 
S

2
   - ,Utop Msp

5A      - SPDT Msp

Fw;wp tupg;glk;

cz;ik tlk; ,izf;Fk; Rw;W tupg;glk;
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flj;J fhy; ,izf;Fk; tupg;glk;

(conduit laying diagram);

Fw;wp tupg;glk;

(block diagram)

L kpd;tpsf;F - fl;Lg;gLj;jp -
S

1 , 
S

2
 %yk;

L - kpd;tpsf;F

S
  
- ,U top Msp
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; - 30 (7.7.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

xOq;FtpjpfSf;Fk; epakq;fSf;Fk; Vw ;g tlq;fisj;

Nju;e;njLj;jYk; ,izj;jYk;

- cl;fhtyp epwk; (04)

- Njitahd ePsj;jpw;F tlq;fis ntl;bf;nfhs;sy; (04)

- KidTfisj; njhLg;gjw;fhd tlq;fisj; jahu; nra;jy; (04)

tlk; njhLf;Fk; Rw;Wtupg;glj;jpw;fpzq;f fk;gpfisj; njhLj;jy;

- kpd;tpsf;FfSf;F (05)

- ,Utfzpf;fk;gp (5 2)

,Utfzpfspy; nghJ Kidiaj; Nju;e;njLj;jy;

- gd;khdpiaj; jahu; nra;jy; (03)

- nghJthd Kiwfis Ntwhf;fy; (3 2)

Jizg;ghfq;fSf;F tlq;fisj; njhLj;jy;

- KidTfisj; njhLg;gjpy; cs;s jpUj;jk; (3 3)

- njhLj;jypy; jsu;tpd;ik (3 3)

Jizg;ghfq;fisg; nghUj;Jjy; (2 3)

fhtyp jilapiag; guPl;rpj;jy;

- rupahd ,ilntspiaj; Nju;e;njLj;jy; (03)

- fhtypj;jilia msj;jy; (03)

Rw;wpid ,af;Fjy; ( Mspapdhy; (5 2)

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

12

15

09

18

06

06

10

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

7.7.3 Nju;r;rp  ghtidahsu; myFld; ,izf;fg;gl;l NkYs;s kpd;Rw;W ghtidahsu;

myfpw;Fg; nghUj;Jjy;.

Nju;r;rp 7 : md;whl NtiyfSf;F kpd; rf;jpiag; gad;gLj;Jthu;.

Nju;r;rp kl;lk; 7.7 : tPl;L kpd;Rw;iw mikf;Fk; NghJ Rw;W tupg;glj;jpd; gb cupa

kpd;Rw;iw mikg;ghu;.

ghlNtis : 01

fw;ww; NgW : Ntwhf;fpnahd;W> RCCB, MCB, cila kpd;Fkpo; kw;Wk; %T+rpr;

nrUfpj; jsj;jpw;fhd  kpd;fk;gpfisj; njhLf;Fk; Rw;nwhd;iw

xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² RCCB, MCB, vd;gtw;iw rupahd fk;gp tiffisg; gad;gLj;jp
cupa xOq;F Kiwapy; nghUj;jp fk;gpfisj; njhLj;jy;.

² Jizr;Rw;Wf;fspd; Xl;lq;fSf;F Vw;g Fwpg;gpl;l MCB fSf;F

Jizr; Rw;Wf;fspd; fk;gpfisj; njhLj;jy;.

² MCB fspD}lhf toq;fiyg; ngw;Wf; nfhz;l xOq;F

KiwapNyNa me;jr; Rw;Wf;fspy; eLepiyf;fk;gpia eLepiyr;

rl;lj;jpy; (natural bus bar) nghUj;Jjy;.

mwpKfk; : ² tPl;L kpd; ,izg;G toq;fy; mjpfhu rig %yk; jug;gLfpd;w

toq;fiy Ntwhf;fp / jdpahf;fp RCCB,MCB mlq;fpa

ghtidahsu; myfpD}lhf xOq;F Kiwg;gb IEE /  IET
tpjpKiwfs; kw;Wk; cupa epakq;fSf;F Vw;g ghtidahsupd;

Jizr;Rw;Wf;fSf;F fpilf;Fk;.

Nfhl;ghL : tPl;L kpd;Rw;nwhd;wpDs; ghJfhg;Gr; rhjdnkhd;whf Ntwhf;fp

/  jdpahf;fpiaf; Fwpg;gpl KbAk;. me;;jg; ghJfhg;G rhjdj;jpDs;

cau; Xl;l ghJfhg;G rhjdnkhd;Wk; ,Uf;fKbAk;.

gpujhd MspAk; cau; Xl;lg; ghJfhg;Gr; rhjdnkhd;whFk;.

kpFjp Xl;lr; Rw;Wilg;ghd; frpT  xOf;F  Xl;lg; ghJfhg;Gr;

rhjdnkhd;whfg; gad;gLj;jg;gLk;. mtw;iwj; njhLf;Fk;NghJ

kpd; nghwpapayhsu ; epWtdj;jpd; tpjpKiwfSf;Fk;

e pakq ;fSf ;Fk ;  Vw ; g fk ; g p fisAk ;  k pFj p Xl ; l

Rw;Wilg;ghd;fisAk; njupTnra;J nfhs;s Ntz;Lk;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² jdpahf;fp  (Isolator)

² kpFjp Xl;l Rw;Wilg;ghd; (RCCB)

² rpW Rw;Wilg;ghd; (MCB)

² 7$1'04 tlk; (fkpyk;>ePyk;)

² epNahd; kpd;Nrhjpg;ghd; (Neon Tester)

² jpUfhzp KLf;fp (Screw Driver)

² Rj;jpay; (Hammer)

Kiwapay; ( ² jdpahf;fp (Isolator), kpFjp Xl;l Rw;Wilg;ghd; (RCCB)"  r pW

Rw;Wilg;ghd; (MCB) vd;gtw;iwg; ngw;Wf; nfhs;f.
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² ghtidahsu ; myfpYs ;s (Consumer Unit) NkYs;s

cgfuzq;fSld; fk;gpfisj; njhLf;Fk; tpjj;jpidf; fhl;Lfpd;w

cU tupg;glnkhd;iw tiuf.

² mt;Tgfuzq;fspd; tPjq;fzpj;j Xl;lj;jpw;F (rated current) Vw;g

fk;gpfisj; njupT nra;f.

² mf;fk;gpfis KidapLtjw;F jahu;nra;f. (nghUj;jkhd

ePsj;jpw;F Vw;g)

² Rw;W tupg;glj;jpw;F Vw;g me;jf; fk;gpfis Kidg;Gr; nra;f.

² NkYs;s nray;Kiwr; nraw;ghL  7.7.1 kw;Wk; 7.7.2 ,d;

NghJ jahupj;Jf; nfhz;l Rw;iw ,e;jg; ghtidahsu; myFld;

njhLf;f.

² ,q;F jdp top Mspr; Rw;iwAk; ,Utop Mspr; Rw;W 5A

Rw;whdgbahy; mjid 6A  rpW Rw;Wilg;ghDlDk; %T+rpr;

nrUfpj;jsr; Rw;W 13A  Rw;whd gbahy; mjid 16A rpW
Rw;Wilg;ghDlDk; njhLf;f.

mtjhdpg;gpw;fhd topfhl;ly;(² jdpahf;fpia jpwf;Fk;NghJ toq;fy; mjpfhurigapdhy;

tPl;bw;F toq;fg;gl;Ls;s kpd; toq;fyhdJ Jz;bf;fg;gLk;.

² Fiwe;j tY (5W msT) nfhz;l kpd; tpsf;nfhd;W

njhLf;fg;gl;Ls;s Nrhjid tpsf;nfhd;iw %T+rpr; nrUfpj;

jsj;jpd; capu; kw;Wk; Gtpj;njhLg;G KidfSf;Fj;

njhLj;J Mspia %Lk; NghJ tpsf;F xspu;tJld; kpFjp

Xl;lr; Rw;Wilg;ghd; njhopw;gl;L frpT Xl;lk; ghJfhg;G

cWjpnra;ag;gLfpd;wJ vdf; fhl;Lthu;.

² tpsf;Fr ; Rw ;nwhd;w pw ;F njhLf;fg ;gl ;Ls;s rpW

Rw;Wilg;ghid jpwf;Fk; NghJ Rw;W Jz;bf;fg;gLfpd;wJ.

vdpDk; mr;re;ju;g;gj;jpy; %T+rpr; nrUfpj;jsj;jpypUe;J tY

toq;fnyhd;iwg; ngw;Wf; nfhs;s KbAk;.

jPu;tpw;fhd mwpTWj;jy;fs; ( ² tPl;bNy gad;gLj;jg;gLfpd;w gpujhd kpd;Ndhl;lk; tPjq;

fzpj;j Xl;lg; ngWkhdj;ijj; jhz;baTld; gpujhd

jdpahf;fp %yk; ghtidahsuplkpUe;J toq;Fk; mjpfhuk;

Jz;bf;fg;gLk;.

² egnuhUtupD}lhf my;yJ cgfuznkhd;wpD}lhf /
Rw;nwhd;wpd; %yk; 30 mA my;yJ mjw;Ff; $ba Xl;lf;

frpT Vw;gbd; kpif Xl;lr; Rw;Wilg;ghd; njhopw;gl;L Rw;iwj;

Jz;bf;Fk;.

² RCCB ,Ys;s guPl;rpf;Fk; nghj;jhd; %yk; mjd;

njhopw;ghl;ilg; guPl;rpf;f KbAk;.

² rpW Rw;Wilg;ghd; %yk; xt;nthU RikAk; ,Wjpahd

Jizr;Rw;WfSf;F Ntwhf;fg;gl;Ls;sJ. cjh: tPnlhd;wpw;F

$baJ 10 tpsf;Ffs; tPjk; xU Jizr;Rw;whFk;. mjhtJ

,jw;fhf 6A rpW Rw;Wilg;ghndhd;iwg; gad;gLj;j KbAk;.
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Kf;fpa tplak;(  capu;> eLepiy kw;Wk; Gtpj;njhLg;G fk;gpfSf;fhd epak

  epwq;fisAila fk;gpfisj; njupT nra;J nfhs;s Ntz;Lk;.

toq;fy;

eL epiyr; rl;lfk;
RikGtpj; njhLg;Gr; rl;lfk;

ghtidahsu; myF
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; - 31 (7.7.3)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

xOq;FtpjpfSf;Fk; epakq;fSf;Fk; Vw;g tlq;fisj; njupT

nra;jy;

- nghUj;jkhd FWf;Fntl;Lg; gug;gsT (05)

- fhtypapd; epwk; (05)

KidTfisj; njhLg;gjw;fhf tlq;fspd; me;jq;fisj; jahu;

nra;jy;

gpshj;jpf;F tpepNahfg; gyifia kug;gyif kPJ nghUj;Jjy;

epakq;fSf;Nfw;g Jizg;ghfq;fis Rw;Wg; gyifAld; njhLj;jy;

(5 3)

7.7.1> 7.7.2 nrad;Kiwr; nraw;ghLfspd;NghJ jahupf;fg;gl;l

Rw;Wf;fis Ez;Rw;Wilg;ghd;fSld; njhLj;jy;

- 7.7.1 kpd;tpsf;Fr; Rw;W 7.7.2 ,Utfzpf;fk;gpr; Rw;W vd;gd

 6 AMCB Ald; njhLf;fg;gl;bUj;jy;

- tpepNahfpf;Fk; gpshj;jpf;Fg; gyifia kug;gyifapd; kPJ

njhLj;jy;

- 7.7.1 %T+rpr;nrUfpj;jsk;  16 AMCB Ald; njhLf;fg;gl;bUj;jy;

- Gtpj;njhLg;G tlj;jpid Gtpj;njhLg;Gf; NfhYld; njhLj;jpUj;jy;

(05)

- eLepiy tlj;jpid eLepiyf;NfhYld; njhLj;jy; (05)

- ca p u ; f ; fk ; g p  RCB Clhf rfy MLB fSld ;

njhLf;fg;gl;bUj;jy; (05)

toq;fiy tpepNahfpj;Jr; Rw;wpidj; njhopw;glr; nra;jy;

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

10

10

05

15

30

05

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

8.3.1 jug;gl;l jpl;;lnkhd;wpw;F mikag; nghUj;jkhd fUtpfisg; gad;gLj;jp

(1.5mm - 2mm) jbg;Gila jfl;bdhy; Nghj;jy; %b jpwg;ghd; (bottle operner)
xd;wpd; khjpupiaj; jahupj;jy;

Nju;r;rp 8 : cw;gj ;j p eltbf;iffspd; NghJ njhopDl;gtpaYld;

nghUe;JkhW nghUs;fisAk;> El;gKiwfisAk; njupT

nra;J nfhs;thu;

Nju;r;rp kl;lk; 8.3. : cw;gj;jpnahd;iwr; nra;Ak; NghJ nghUj;jkhd fUtpfisAk;>

cgfuzq;fisAk; rupahd El;gKiwfSf;Nfw;g gad;gLj;Jthu;.

ghlNtis : 02

fw;ww; NgW : ² jpl;lg;glnkhd;wpd; gb cNyhf Ntiyg; gFjpiaj; jahupf;Fk;

NghJ nra;a Ntz;ba nghwpf; fUkq;fisAk; nghUj;jkhd

tY cgfuzq;fisAk; Fwpg;gpLthu;.

 cw;gj;jpr; nrad;Kiwf;Fg; nghUj;jkhd tYf;fUtpfisAk;

iff;fUtpfisAk; njupTnra;thu;.

² nghwpfisAk; cgfuzq;fisAk; gad;gLj;Jk; NghJ

mtw;wpw;Fupa ghJfhg;G top Kiwfisg; gpd;gw;Wthu;.

² jpl;lg;glnkhd;wpd;gb nky;ypa cNyhfj; jfl;ilg; gad;gLj;jp

cw;gj;jpnahd;iwr; nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; : jug;gl;Ls;s cU tupg;glj;jpw;F Vw;g cupa fUtpfs;

cgfuzq;fisg; gad;gLj;jp

² milahskply; (marking out)

² ntl;Ljy; (cutting)

² JisapLjy; (drilling)

² gprpu; ePf;fy; (chipping)

² Neu;j;jpahf;fy; (finishing)

mwpKfk; : gy;NtW tbtKila nghUl;fis cw;gj;jp nra;Ak; NghJ

cNyhfq;fis ntl;Ljy;> Jisj;jy;> gprpu; ePf;Fjy;  rPTjy;>

Kbg;Gr; nra;jy;  Neu;j;jpahf;fy; Mfpa nrad;Kiwfs; kpfTk;

Kf;fpakhFk;. iff; fUtpfs; kw;Wk; cgfuzq;fisg; gad;gLj;jp

Nkw;nfhs;sg;gLk; msj;jy;> milahskpLjy;> ntl;Ljy;> rPTjy;

gprpu; ePf;fy;> Neu;j;jpahf;fy; Mfpa Ntiyfspy; jpwd;fisg;

Nghd;W JisapLk; nghwpfisg; gad;gLj;Jk; jpwd;fisAk;

tpUj;jp nra;J nfhs;tijAk; ,r;nrad;Kiw %yk;

vjpu;ghu;f;fg;gLfpd;wJ.

Nfhl;ghL : milahskply;> Jisj;jy;> ntl;Ljy;> gprpu; ePf;fy;> Neu;j;jpahf;fy;

kw;Wk; ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wfpd;w El;gKiwfs;

Njitahd cgfuzq;fSk; nghUl;fSk;(

² tiuA+rp (scriber)

² ikatKf;fp (centre punch)

² gpupfUtp (devider)

² %iy kl;lk; (try square)

² cUf;F msT Nfhy; (steel ruler)

² Ntzpau; ,Lf;fp khdp kp.kP. 150  (vernier caliper-150mm)
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² juq;F ghif khdp (bevel protector)

² Fz;Lj;jiy Rj;jpay; - 250g (ball pein hammer )

² 250 mm jl;il Kulhd muk; (flat file  250 mm corse)

² 250 mm jl;il nkd;ikahd muk; (flat file  250 mm fine)

² 250 mm gpug;gk; ghjp muk; (half round  file  250 mm )

² 250  mm %iyauk;  Kf;Nfhz muk;

(trangular  file 250 mm )

² 8 mm Jis myF (8mmdrill Bit)

² jl;il Fspu; epiy ntl;Lsp  (flat chisel - 150mm)

² Fz;Lj;jiyr; Rj;jpay; (500g& (ball pein hammer )

² 150 mm jl;il fulhd muk; (flat file150mm corse)

² cNyhfkupAk; ths; (hack saw)

² nghwpapLf;fpAldhd Nkirj;Jisg; nghwp (bench drill
with machine vice )

² Nkir ,Lf;fp (bench vice)

² fk;gpj; J}upif (wire brush)

² muj; J}upif (file brush)

² fz; ghJfhg;Gf; fz;zhb (safety goggles)

² ghJfhg;ghd iff;ftrk; (gloves)

² 102 X 52 X 2 mm nkd; cUf;Fj; jfL (mild steel sheet)

² ,y 220 FUe;jw; jhs; (emery paper)

² Fspu;j;Jk; gjhu;j;jk; (coolent)

² gUj;jpg; gplitj;Jz;L (cotton waste)

² ntz;fl;bj; Jz;L (piece of chalk)

² 200 X 100 X 50 mm msTila gyifj; Jz;L

14

A B

 njhopDl;g tiu glk;  1.
cw;gj;jpr; nraw;ghl;bw;fhd

Jiz tiuglk; - 3

KbTw;w Nghj;jy; %b

jpwg;ghd; - cU 4njhopDl;g tiu glk; 2.
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Kiwapay; (  nghUl;fis Maj;jk; nra;jy;

²   102X52X2 mm  msTila nkd;cUf;Fj; jfl;Lj;Jz;L xd;iwj;

njupT nra;J nfhs;f.

²  Nkw;gug;ig ed;F Rj;jk; nra;J nfhs;f.

² Fiwe;j msT cNyhfg; gFjpia mfw;wp muj;jpdhy; Nja;j;J

mLj;jLj;j tpspk;Gfs; ,uz;ilAk; xd;Wld; xd;W nrq;Fj;jhf

mikAkhW jahu; nra;f.

milahskply; (cU - 1> 2)

( ² Ntiyg;ghfj;jpd; xU Nkw;wsj;jpy; ntz;fl;biag; G+Rf.

² toq;fg;gl;Ls;s njhopDl;gg; glj;jpd;gb kj;jpa Nfhl;il(AB)
milahskpLf.

² toq;fg;gl;Ls;s tiugpw;fika (cU - 1) kj;jpa Nfhl;bw;Fr;

rhu;ghf vQ;rpa msTf; Nfhl;ilf; Fwpf;f.

² cUf;F msT NfhiyAk; tiuA+rpiaAk; gad;gLj;jp

jug;gl;Ls;s tbtj;ij milahsg;gLj;Jf. (cU - 2)

² ikatKf;fpiag; gad;gLj;jp cupa ,lq;fspy; milahsq;fis

,Lf. (ntl;Lk; tpspk;gpYk; kj;jpa ,lj;jpYk;)

cw;gj;jpr; nrad;Kiw (cU 3)

² Ntiyg; ghfj;ijg; gyifj; Jz;nlhd;wpd; kPJ itj;J

,Lf;fpapdhy; ,Wfg; gpbj;J Jisayifg; gad;gLj;jpj;

Njitahd ,lq;fspy; Jisfisj; Jisf;f.

² ntl;l Ntz;ba tpspk;igf; fpilahf Nkir ,Lf;fpapd;

jhilfSf;F rkhe;jukhf mikAkhW Ntiyg;gFjpia gpbj;J

Fspu;epiy ntl;LspiaAk; 500g  Fz;Lj;jiyr; Rj;jpaiyAk;

gad;gLj;jp kj;jpa gFjpia mfw;Wf.

² Ntiyg; gFjpf;F Nrjk; Vw;glhjthW Nkirj; ,Lf;fpapdhy;

gpbj;J ntsp tpspk;ig 1 kp.kP. msT tpLntsp  Nkyjpfkhf

,Uf;fj;jf;fthW cNyhf kupAk; thspdhy; ntl;bafw;Wf.

² jl;ilKulhd muj;ijg; gad;gLj;jp Kbg;Gr; nra;atpUf;Fk;

ntsp tpspk;ig 0.5mm ,w;F mz;kpj;j mstpw;F Neu;j;jpahf;fp

Kbg;Gr; nra;f.

²  150mm  jl;il muj;ijAk; Kf;Nfhz muj;ijAk; gad;gLj;jp

cs; tbtj;ij mz;kpj;j mstpw;F muhTf.

² Kf;Nfhz muj;jpidAk; nkd; muj;ijAk; gad;gLj;jp cs;

Jisia Neu;j;jpahf;Ff.

Kbg;Gr; nra;jy; (cU 4)

² nkd; muj;ijg; gad;gLj;jp ntsptpspk;ig Neu;j;jpahf;Ff.

² rpk;ig mfw;Wf.

² fUtpfs; cgfuzq;fisj; Rj;jk; nra;J cupa ,lq;fspy;

itf;f.

² gad;gLj;jpa ,ae;jpuq;fs;> NtiyNkir> Rw;Wg;Gwj;ijAk;

Rj;jQ; nra;f.

mtjhdpg;gpw;fhd topfhl;ly;( ² mLj;jLj;Js;s tpspk;Gfis muhTk;NghJ rupahd

kl;lj;jd;ikiaAk; epiyf;Fj;Jj; jd;ikiaAk;

%iykl;lj;ijAk; cUf;F msT NfhiyAk; gad;gLj;jpg;

guPl;rpj;jy;.
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² JisapLk; NghJ cupa fjpf;Nfw;wthW ,Wf;Fjy;.

² cl;gFjpia mfw ;Wtjw ;fhf JisapLk ;NghJ

milahskplg;gl;l NfhLfspw;F ntspNa nry;yhjthW

JisapLjy;

² ikatKf;fpahy; milahskpLk; NghJ Neu;NfhLfspy;

,Ue ;J mz;zsthf 25mm msT J}uj ;j py ;

mikaf;$bathWk;> gpujhd cr;rpfspYk; JisapLk;

,lq;fspYk; milahskply;.

² muhTk; NghJk;> thspdhy; ntl;Lk; NghJk; rupahd

epiy kw;Wk; rupahd El;gKiwfisg; gpd;gw;wy;.

jPu;tpw;fhd mwpTWj;jy;fs; ( ² msTfs;   0.2mm vy;iyapDs; fhzg;gly;. (Ntzpau;

,Lf;Fkhdp ,y;yhj re;ju;g;gq;fspy; rYif vy;iy

( 0.5 kp.kP.) vdf; nfhs;f.

² rkr;rPuhd jd;ik

² caupa Nkw;gug;G Kbg;Gk; $u;ikahd tpspk;Gk;

xg;gkhf;fg;gl;bUj;jy;

Kf;fpa tplaq;fs; ( ² vg;nghOJk; cupa ghJfhg;G xOq;F tpjpfisg;

gpd;gw;wTk;.

² Nfhz tbthd gFjpfis muhTk; NghJ juq;Fkhdpiag;

gad;gLj;jp ,U gf;fKk; rkr;rPuhf cs;sjh vd;gijg;

guPl;rpf;f.

² muhTk; NghJ mbf;fb msTfisg; guPl;rpj;Jf;

nfhs;tjw;F  top nra;J nfhs;sTk;.

² Nkw;gug;igr; Rj;jk; nra;Ak; NghJ NjitahdthW

nghUj;jkhd El;gKiwfisg; gpd;gw;Wf.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 32 - (8.3.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

mLj;Js;s ,U tpspk;Gfisr; nrq;Fj;jhf mikj;jy;

rupahf milahskply;

kj;jpa NfhL

tisthd tpspk;G

Nfhzk;

rkhe;juf; NfhL

ikatKf;fp milahsk;

tpspk;GfSf;F ntspNa nry;yhjthW Jisiaj; Jisj;jy;(10)

ntsp tpspk;gpd; msTfspd;gb ntl;bf; nfhs;sy;.

 Kbg;Gr; nra;jy;.  0.5mm ePsk;

 vy;iyapDs; mfyk;

cl;gf;fk;

xg;gkhd Nkw;gug;gpd; nrk;ik

Nkw;gug;gpd; kl;lkhd jd;ik

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

El;g Kiwfisf; ifahsy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

10
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cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

 8.4.1 6kp.kP. tpl;lKila nkd;cUf;F fk;gpnahd;iw tisj;J tbtKk;

KidAk; nfhz;l jpUfhzp Kbf;fpnahd;iwj; jahupj;J Kidia

td;ikahf;Fjy;.

Nju;r;rp 8 : cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYld; nghUe;JkhW

nghUs;fisAk; El;gKiwfisAk; njupT nra;J nfhs;thu;

Nju;r;rp kl;lk; 8.4 : cw;gj;jpnahd;iwr; nra;Ak; NghJ cupa gFjpfis tbtikf;Fk;

Kiwfisg; gad;gLj;Jthu;.

ghlNtis : 02

fw;ww; NgW : ² tbtikj;jy; El;g Kiwf;Fg; nghUj;jkhd nghUl;fspd;

,ay;GfisAk; juj;jpidAk; ngaupLthu;.

² nghUl;fspd; ,ay;gpw;Nfw;g tbtikf;Fk; Kiwfisj; njupT

nra;thu;.

² gy;NtW tbtq;fSf;F tbtikg;Gr; nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² nghUj;jkhd nghUl;fisj; njupT nra;J nfhs;sy;.

² cNyhfq;fis tbtikj;jy; (jfu;j;jy;> tisj;jy;)

² cNyhf ntg;gg; gupfhuk; nra;jy;

² Neu;j;jpahf;fy; nra;jy;

² nghUl;fspd; ,ay;Gfis khw;Wjy;.

mwpKfk; : cw;gj;jpj; Jiwapy; cNyhf tbtikf;Fk; nrad;Kiwf;F mjp

tpNrlkhd ,lk; fpilj;Js;sJ. mjw;Ff; fhuzkhf miktJ

,k;Kiw %yk; cw;gj;jp nra;Ak; nghUl;fspd; fl;likg;G

typikahdJ thu;g;G nra;ag;gly;> ntl;Ljy; Nghd;w nraw;ghLfs;

%yk; cw;gj;jp nra;ag;gLk; nghUl;fspd; typikiatpl

mjpfupg;gJk;> ,r; nraw;ghl;bd;NghJ Vw;gLfpd;w nghUs;

tpuakhtJ FiwthFk;. ,jw;fhf cNyhfj;ijf; $ba

ntg;gepiyapy; #lhf;Ftjd; %yk; mjd; ePl;lw; jF ,ay;igAk;

thl;lj;jF ,ay;igAk; mjpfupj;Jf; nfhs;s Ntz;Lk;.

mNj Nghy; ,Nj khjpup cw;gj;jp nra;Ak; nghUnshd;iwj;

NjitahdthW nghUj ;jkhd ntg ;gg ; gu pfhuj ;j pw ;F

cl;gLj;Jtjdhy; Njitahd ,ay;Gfis tpUj;jp nra;J

nfhs;syhk;. mJ gw;wpa jpwd; tpUj;jpiaAk; tpsf;fj;ijAk;

ngw;Wf; nfhLg;gNj ,q;F vjpu;ghu;f;fg;gLfpd;wd.

Nfhl;ghL ( ² ntg;gNkw;Wtjd; %yk; cNyhfj;ij tbtikf;Fk; ,yF

jd;ikf;F cl;gLj;jy;> cNyhfj;ij tbtikj;jy;> ntg;gg;

gupfhuk; nra;jy; kw;Wk; ghJfhg;G xOq;FKiwfisg; gpd;gw;Wk;

El;gKiwfSk;

Njitahd cgfuzq;fSk; nghUl;fSk;:

²  6 mm x 320 mm nkd;cUf;Ff; Nfhy; my;yJ kj;jpa fhgd;

cUf;Ff; Nfhnyhd;W  (mild steel or medium carbon steel)

² nghw;whrpak; ngNuhraidl; (potassium ferro cyanide)



nghwpapay; njhopDl;gtpay; nrad;Kiwr; nraw;ghl;L topfhl;b

121juk; 12

² rpul;ilf;fup (chacoal)
² ePu; (water)
² cUf;F msT Nfhy; (steel rule)
² tiuA+rp (scriber)
² nkd; jl;il muk; (flat file-fine)
² fk;khiy Rj;jpay; (black smith hammer)
² fk;khiyf; FwL (tongs)
² fk;khiy mLg;G (black smith furnace)
² gl;lil (anvil)
² cNyhfj; jl;L (steel tray)
² ghJfhg;G ifAiw (safty gloves)
² tha;f;ftrk; (mask)

² Njhy; Kd;whid (leather apron)

Kiwapay;          ( nghUl;fisj; njupT nra;jy;.

²  6 mm x 320 mm  ePskhd nkd;cUf;F my;yJ kj;jpa fhgd;
cUf;Ff; Nfhiyj; njupT nra;J nfhs;f.

milahskply;
² toq;fg;gl;Ls;s njhopDl;g tiuglj;jpw;Nfw;g cUf;F msT Nfhy;

kw;Wk; tiuA+rpiag; gad;gLj;jp milahskplTk;. (cU 1)
cw;gj;jpr; nray; Kiw
² Nkir ,Lf;fpiaAk; 250g

 
 Fz;Lj;jiy Rj;jpaiyAk; gad;gLj;jp

toq;fg;gl;Ls;s tupg;glj;jpw; Nfw;g 40 x 80mm Nkhjpu tbitj; jahu;
nra;aTk;. (cU 2)

² kw;iwa Kidia fk;khiy mLg;gpy; ,l;L nrQ;#lhFk; tiu
#Nlw;wp gl;lilapy; itj;J cupa tbtk; (cU 3) tUk; tiu
fk;khiy Rj;jpaypdhy; miwaTk;.

² jl;il muj;ijg; gad;gLj;jp cupa tbtk; tUk; tiu muj;jhspdhy;
muhtp G+u;j;jpahf;fTk;. (cU 3)

² nkd;cUf;Ff; Nfhiyj; njupT nra;jpUe;jhy; jahu; nra;J nfhz;l
cspj;jiyapd; Kidia kPz;Lk; fk;khiy mLg;gpy; ,l;L Kidia
gpufhrkhd mstpw;F #Nlw;wp cNyhfj; jfl;by; cs;s nghw;whrpak;
ngNuh raidl; J}s;fspy; jltTk;.

² Nkw;$wpa gbKiwia rpy jlitfs; nra;aTk;.

� 

(320mm)

(17mm) (80mm) (40mm) (80mm)
(17mm)

cU 1. milahskpLtjw;fhd njhopDl;g tiuglk;

cU 2: Nkhjpu mikg;igj; jahupg;gjw;fhd njhopDl;g tiuglk;

cU 3:KbTg; nghUl;fspd; njhopDl;g tiuglk;
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² kj;jpa fhgd; cUf;F Nfhiyj; njupT nra;jpUe;jhy;;

cNyhfj;ijr; rhjhuz ntg;gepiyf;Fr; #Nlw;wp xNu

jlitapy; ePupy; mkpo;j;jp Fspu;tilar; nra;aTk;.

² Kidia muj;jpdhy; Rj;jk; nra;aTk;.

² ,sk; ePy epwkhd xf;irl;L tu;zk; tUk; tiu Kidia

kPz;Lk; #Nlw;wp Fspu;tilar; nra;aTk;.

² Kbg;gpd; Neu;j;jpahf;fy; $ jd;ikia tpguf;$w;;wpw;F Vw;g
guPl;rpf;fTk;.

² fUtpfs; cgfuzq;fs; kw;Wk; Ntiyj;jsj;ijr; Rj;jk;

nra;aTk;.

mtjhdpg;gpw;fhdtopfhl;ly;(² tisf;Fk; NghJ ,ilapilNa msTfisg; guPl;rpj;jy;.

² tbtikf;Fk; NghJ Njitahd ntg;gepiyf;F #Nlw;wy;

² nghw;whrpak; ngNuhraidl;ilg; gad;gLj;Jk; NghJ tha;f;

ftrj;ij mzpjy;.

jPu;tpw;fhd mwpTWj;jy;fs;( ² vy;yh msTfisAk;  1mm vy;iyapDs; NgZjy;

² tisthd ,lq;fspy; cs; Miu 5mm I tplf; Fiwthd
mstpy;; NgZjy;

² NeuhdJk; Neu;j;jpahdJkhd Kbg;G

² Kidapd; td;jd;ikia msthfg; NgZjy;

Kf;fpa tplaq;fs; ( ² njhopw;rhiyapd; ghJfhg;G xOq;F tpjp Kiwfisg;

gpd;gw;Wf.

² cUf;F msTNfhiyg; gad;gLj;jp jz;L tise;Js;sjh

vdg; guPl;rpf;fTk;.

² nghw;whrpak; ngNuhraidl; gad;gLj;Jk; NghJ fl;lhakhf

tha;> %f;Ff; ftrq;fis mzpaTk;.

² ePq;fs; njupT nra;jJ eLj;ju fhgd; cUf;F Nfhy; vd;why;

nghw;whrpak; nguraidl; jltp Kidia td;ikahf;fk;

nra;a mtrpakpy;iy.

² mg;NghJ ,Wjpg; gbKiwfs; ehd;ifAk; gpd;gw;wp

td;ikg;gLj;jp cap&l;ly; nra;a Ntz;Lk;.

² nghw;whrpak; ngu raidl; gad;gLj;jpdhy; ,Wjp

td;ikahf;fy; nra;tjw;F (gjdpl) mtrpakpy;iy.
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Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 33 - (8.4.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

milahskply; (fk;gp kPJ)

40 x 80 Nkhjpu tbit mikj;jy;

rupahd ePsk;

rupahd mfyk;

Kidia jl;b tbtikj;jy;

cupa tbtKk; mstPLk;

jfu;j;j gFjp ntbg;G Vw;glhjthwhd Kbg;G

me;jj;ij muj;jhy; muhtp Kbg;Gr; nra;jy;

cupa cWjpj; jd;ik

Nkw;ws Kbg;G

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

02

02
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nrad;Kiwr; nraw;ghL

8.5.1 Nfhz ,Uk;igg; (L bar) gad;gLj;jp Rtupy; nghUj;jf;$ba rikayiw

,whf;ifnahd;wpd; khjpupiaj; jpl;lkpl;Lj; jahupj;jy;.

Nju;r;rp 8 : cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYf;F cupathW

nghUl;fisAk;> El;gKiwfisAk; njupT nra;thu;

Nju;r;rp kl;lk; 8.5. : gFjpfis xUq;F Nru;f;Fk; El;gKiwfisg; gad;gLj;jp

cw;gj;jpapy; <LgLthu;.

ghlNtis : 02

fw;ww; NgW : ² nghUl;fs;> ,lk;> juepu;zak;> fUkk; Mfpatw;wpw;F mika

gFjpfis xUq;F Nru;g;gjw;F nghUj;jkhd Kiwiaj; njupT

nra;J nfhs;thu;.

² kpd; tpy; fha;r;rpapizj;jy; Kiwiaf; ifahz;L epue;jukhd

xUq;F Nru;j;jiyr; nra;thu;.

² fha;r;rpapizf;Fk; nraw;ghLfspd;NghJ ghJfhg;G gw;wp ftdQ;

nrYj;Jthu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² jug;gl;Ls;s cU tupg;glj;jpd;gb milahskply;

² JisapLk; fUtpiag; gad;gLj;jpj; Jisj;jy;

² kpd;tpy;Kiwf; fha;r;rpapizj;jy;

² xUq;F Nru;j;jy;

mwpKfk; : e piyahd xUq;F Nru ;f ;Fk ; KiwfSs; gutyhfg ;

gad;gLj;Jfpd;w kpd;tpy; fha;r;rpapizj;jy; nrad;Kiw gw;wpa

tpsf;fKk; mbg;gilj; jpwd;fis tpUj;jp nra;tijAk; ,q;F

vjpu;ghu;f;fg;gLfpd;wJ. mj;NjhL cNyhfq;fis ntl;Ljy;>

tisj;jy;> Jisj;jy;> nkypjku; nra;jy; Nghd;w jpwd;fSk;

,jd;%yk; tpUj;jp nra;ag;gLfpd;wJ.

Nfhl;ghL : cNyhfq;fis tbtikf;Fk;> kpd;tpy; Kiwf; fha;r;rpapizf;Fk;

kw;Wk; ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wk; El;gKiwfs;.

Njitahd cgfuzq;fSk; nghUl;fSk;:

² cUf;F msT Nfhy; - (steel ruler)

² %iy kl;lk; - (try square)

² ikatKf;fp - (center punch)

² tiuA+rp (scriber)

² gpupfUtp (devider)

² juq;F ghifkhdp (bevel protractor)

² cUf;F msT ehlh - (steel tape)

²  6 kp.kP. JisayF  (drill bit)

² nkypjku; JisayF $ � 10mm JisayF (counter sunk tool)

² 250 kp.kP. jl;ilauk; (flat file 250mm)

² nghwpapLf;fpAldhd Nkirj; Jis ,ae;jpuk;  (bench drill ma-
chine with machine vice)

² Nkir ,Lf;fp (bench vice)

² cNyhfkupAk; ths; (hack saw)

²  Fz;Lj; jiyr; Rj;jpay;.(500 g ball pein hammer)
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bosrs fmkqu

ie,eiau

cU 1: Kd;gf;fj; Njhw;wk;

cU 2: fpilg;glk;

² 2.5mm gw;whR gpbf;Fk; kpd;tha; (E 6013) welding electrode

² kpd;tpy; Kiwf; fha;r;rpizj;jy; njhFjp

(arc welding equipment set)

² Nfhz tbt (angle grider) Neu;j;jpahf;fy; nghwp / jPl;b

² Nkir rhizr; rpy;Y /  Nkir xg;gkhf;fy; ,ae;jpuk;

(bench grinding machine)

² fz; ghJfhg;Gf; fz;zhb (safety goggles)

² fha;r;rpizj;jy; Kd;whid (welding apron)

² fha;r;rpapizj;jy; Kfg;gupir (welding sheald)

² iff;ftrk;  ifAiw (safety gloves)

² 18x18x2 mm FWf;F ntl;Lila Nfhz ,Uk;G 500mm ePskhd
J}z;Lfs; 2 ("L" angle)

²  6 mm ck; 300 mm ePsKila nkd;cUf;Ff; fk;gpj;  Jz;Lfs;

6 (mild steel rod )

² Fspu;j;jp (coolent)

² 200 x 150 x 50mm gyifj; Jz;nlhd;W (wooden block)

Kiwapay;        : nghUl;fisj; jahu;gLj;jy;

² 500 mm  Nfhz ,Uk;Gj; Jz;Lfspuz;ilj; Nju;e;njLj;J

nghUj;jkhdthW Rj;jQ; nra;J nfhs;f.

milahskpLjy;

² jug ; gl ; Ls ;s njho pDl ; g  glj ;j p w ;F mika ,U

Kfg;Gf;fspYKs;s vy;yh mstPLfisAk; cUf;F msTNfhy;>

%iykl;lk;> tOf;Fj;juq;F> tiuA+rp kw;Wk; gpupfUtp vd;gtw;iwg;

gad;gLj ;j p milahskpl ;Lj ; Njitahd ,lq;fspy ;

ikatKf;fpapdhy; milahskpLf.

cw;gj;jpr; nrad;Kiw

² Nfhz ,Uk;Gj;Jz;il nghwpapLf;fpapd; jifikf;F Vw;g

rpiwg;gLj;jp ,U Kfg;Gf;fspYk; cupa ,lq;fspy; Jisapl;L

cupa gf;fj;jpy; nkypjku; nra;J nfhs;f.

² Nfhz ,Uk;Gj; Jz;Lfis ,U KidfspYk; cU tupg;glj;jpd;

gb tisj;J jahu;nra;J nfhs;f. ,jw;fhf Kulhd muj;ij

my;yJ mDgtj;jpd; mbg;gilapy; if Neu;j;jpahf;fy;rhizg;
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ng hw p  my ;yJ Nkir

Neu ;j ;j pahf ;fy ;rhizg; nghw piag ;

gad;gLj;j KbAk;.

² Nfhz ,Uk;Gj; Jz;il Nkir ,Lf;fpapy;

cupathW rpiwg;gLj;jp cNyhfkupAk;

thspd; JizAld; mtw;wpd; kj;jpapy;

Kf;Nfhz tbthd gFjpia mfw;Wf.

² kPz;Lk; Nfhz ,Uk;Gj; Jz;il nghUj;jkhdthW Nkir

,Lf;fpapy; nghUj;jp “A’’ vDk; ,lj;jpy; 900 MFkhW Fz;Lj;jiyr;

Rj;jpaiyg; gad;gLj;jp  “L’’ tbtpw;F tisj;Jf; nfhs;f.

² me;j ,izg;G tpspk;ig kpd; tpy; fha;r;rpapizj;jy; Kiwapy;

fha;r;rpizj;Jf; nfhs;f.

² NkYs;s Kiwiag; gpd;gw;wp mLj;j Nfhz ,Uk;Gj;Jz;ilAk;

mNj Nghd;W Kbg;Gr; nra;J nfhs;f.

² 6 mm nkd;cUf;F fk;gpnahd;iw vLj;J Nkw;gug;ig ed;F

Rj;jk; nra;J nfhs;f.

² 6 mm fk;gpj; Jz;il Nfhz tbthd ,Uk;gpd; JisapDs;

cupathW Neuhf cupa gf;fj;jpdhy; cl;nrYj;jp nkypjku;

Jis epuk;Gk; tiu kpd;tpy; fha;r;rp ,izj;jy; Kiwapdhy;

,izj;Jf; nfhs;sTk;.

² mjd; gpd;du; nkd;cUf;Ff;fk;gpfspd; mLj;j Kidapy; kpFjpf;

Nfhz ,Uk;Gj; Jz;bd; JisapDs; cupathW cupa

gf;fj;jpdhy; cl;nrYj;jp me;jg;gf;fj;ijAk; Kd;du;Nghd;W

fha;r;rpapidj;Jf; nfhs;f.

² mtrpakw;w fha;r;rpapizf;fg;gl;l gFjpfis ifNeu;j;jpahf;fpg;

nghwpapdhy; Nja;j;J NjitahdthW Neu;j;jp nra;J nfhs;f.

² gad;gLj;jpa fUtpfs; cgfuzq;fis Rj;jk; nra;J cupa

,lq;fspNy itf;f.

² Ntiyjsj;ijj; Rj;jQ; nra;f.

mtjhdpg;gpw;fhd topfhl;ly;( ² cNyhfkupAk; thisg; gad;gLj;Jk; NghJ rupahd

epiy>cupa El;gKiwiag; gad;gLj;Jjy;.

² kpd;tpy; Kiw fha;r;rpapizj;jypd; NghJ

- cupa Xl;lj;ijg; gad;gLj;Jjy;

- rupahd El;gKiwiag; gpd;gw;Wjy;

- ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;.

jPu;tpw;fhd mwpTWj;jy;fs; ( ² vy;yh msTfSk;>  1mm rYif vy;iyapDs;

fhzg;glYk;> Nfhzy;fs; (  10) vy;iyapDs; ,Uj;jy;

² fha;r;rpapizj;jypd; NghJ Fiwfspd;wp kpd;tpy; Kiwapy;

fha;r;rpapizf;fg;gl;bUj;jy;

KbTg; nghUspd;

,Wjpahd tbtk;
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Kf;fpa tplaq;fs; : ² Fwpg;gpl;l njhopw;rhiyapd; ghJfhg;G xOq;F tpjpfisg;

gpd;gw;Wf.

² kpd;tpy; Kiwf;fha;r;rpapizj;jy; nra;tjw;F Kd;du;

msTfSk; gFjpfSk; miktplj;jpy; cs;sjh vd;gijg;

guPl;rpf;f.

² Njitnadpd; RtUld; nghUe;Jfpd;w gf;fj;jpy; Nfhz

,Uk;Gg;gFjpfs; ,uz;Lk; Neuhf mikAkhW njhLj;J

6mm nkd;cUf;Ff; fk;gpnahd;iw my;yJ 12x3mm
gl;lk;Jz;L xd;iwf; fha;r;rpapizf;f KbAk;.

² cupa msTfSf;Fg; NghJkhd nghUl;fs; ,y;yhj

re;ju;g;gq;fspNy cupa tpfpjj;jpw;F Vw;g msTfis

rpwpjhf;fpf; nfhs;f.

² Nkirj; Jisg; nghwpiag; gad;gLj;Jk; NghJ rupahd

nghwpapd; fjpAk; Fspu;j;jpiaAk; ,Ltjw;F ftdnkLf;Ff.

² kpd; tpy; Kiw fha;r;rpapizj;jy; nra;Ak; NghJ

vg;nghOJk; gad;gLj ;Jfpd;w fha;r ;r papizf;Fk;

kpd;thapw;Fg; nghUj;jkhd cupa Xl;lj;ijj; njupT nra;f.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 34 - (8.5.1)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

rupahf

kj;jpa Nfhl;il milahskply;

milahskply;

JisapLjy;

nkypjku; nra;jy;

'L" tbt gl;lj;jpd; ,U me;jq;fisAk; tl;lkhf;fy;

V tbit ntl;Ljy;

tisT 900 +/- 10

tOtpy;yhky; fha;r;rpizj;jy;

rupahd Xl;lj;ij mikj;Jf; nfhs;sy;

tspj;Jis/tspjhf;fpfs; mw;w jd;ik

Nja;e;J Nghfhik

  xg;gkhd Kbg;G

fk;gpiaj; Jisfspspl;L fha;r;rpapizj;jy;

Neu;j;jp

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

El;gKiwfisf; ifahsy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

02

02

02

04

04

04

04

10

04

10

04

04

04

04

10

10

03

03

03

03

03

03

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

8.5.2 toq;fg;gl;Ls;s mstPl;bw;Nfw;g fg;gp njhFjpnahd;iw Kbg;Gr; nra;jy;

Nju;r;rp 8 : cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYld; nghUe;JkhW

nghUs;fisAk; El;gKiwfisAk; njupT nra;J nfhs;thu;

Nju;r;rp kl;lk; 8.5 : gFjpfis xUq;F Nruf;Fk; El;gKiwfisg; gad;gLj;jp

cw;gj;jpapy; <LgLthu;.

ghlNtis : 02

fw;ww; NgW : ² jiwjy; %l;ilg; gad;gLj;jp ghfq;fis xUq;F Nru;g;ghu;.

² rupahd El;g Kiwfisg; gpd;gw;wp epue;jukw;w xUq;F

Nru;jy;fisr; nra;thu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² filr;ry; ,ae;jpuk; kw;Wk; JisapLk; ,ae;jpuj;ijg; gad;gLj;jp

toq;fg;gl;Ls;s mstPLfSf;F Vw;g Ntiyg; gFjpfis epiwT

nra;thu;.

² Gupahzpfisr; nrYj;Jtjd; %yKk; jiwjy; %yKk; cNyhfg;

gFjpfis xUq;fpidg;ghu;.

² toq;fg;gl ;Ls;s mstPLfSf;F Vw;g cNyhfq;fis

tbtikg;ghu;.

² cupa ghJfhg;G xOq;FKiwfisg; gpd;gw;Wthu;.

mwpKfk; : miu cWjpahd xUq;fpizj;jiyg; Nghd;W cWjpaw;w

xUq;fpizj;jy; KiwfSk; cw;gj;jp nra;Ak; NghJ kpf Kf;fpa

mk;rkhFk; . miuAWjp kw;Wk; cWjpaw;w ghfq;fis

xUq;fpizj;jy; Kiw %yk; gFjpfis ,izf;Fk; jpwd;fis

tpUj;jp nra;J nfhs;tJld; filr;ry; ,ae;jpuj;ijg; gad;gLj;jp

Ntiyg;gFjpfis filrr;y; nra;tJ> JisapLk; ,ae;jpuj;ijg;

gad;gLj;jp JisapLtJ gw ;wpa jpwd;fis tpUj;jp

nra;Jnfhs;tijANk ,r; nrad;Liwg; gapw;rpapd; %yk;

vjpu;ghu;f;fg;gLfpd;wJ.

Nfhl;ghL : filr;ry; ,ae;jpug; gad;ghL> JisapLk; ,ae;jpug; gad;ghL>

xUq;fpizj;jy;> ghJfhg;G xOq;F Kiwfis gpd;gw;Wtjd;

El;gKiw

Njitahd cgfuzq;fSk; nghUl;fSk;:

² cUf;F msT Nfhy; (steel ruler)

² Ntzpau; ,Lf;fpkhdp (vernier caliper)

² tiujy; Crp (scriber)

² ika mKf;fp (center punch)

² filry; ,ae;jpuKk; ntl;Lk; cspfSk; (lathe mc with tools)

² Nkirj; Jis fUtp (bench drill)

²  3 mm JisayF (3mm drill bit)

² Fz;L jiyr; Rj;jpay;  (ball pein hammer 250g)

² Nkir ,Lf;fp (bench vice)

² cNyhfk; mupAk; ths; (hacksaw)

² 200 mm nkd;ikahd jl;il muk; (smooth flat file 200mm)
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² G ,Lf;fp (G clamp)

² ghJfhg;Gf; fz; ftrk;  (safety goggles)

² ghJfhg;Gf; if ftrk;  (gloves)

² FUe;jw; fljhrp ,y. 220 (emery paper No 220)

² M3 x 16 mm GupahzpAk; tl;lj; njhg;gpr; RiuAk;  (M3 x 16 mm
bolt and cap nut)

²  4 mm  x 20 mm nghj;jhd; jiyAila jiwahzp 02 (3 x 20mm
button head rivet 02 nos)

²  40 mm ieNyhd; Nfhy; Jz;L (fg;gpf;fhf) (40 mm nylon bar)

²  10 x 4mm  jfl;Lg; G+z; 4 (    10  x 4 mm washer s 04 No s)

²  15 x 60  x 1.5mm nkd; cUf;F jfl;Lj; Jz;Lfs; 02 (mild
steel sheet)

²  3 x 100 mm nkd;cUf;F fk;gpj; Jz;Lfs; 02 (mild
steel rod)

  cU

Kiwapay; ( ² tpl;lk; 40mm  Md ieNyhd; E}ypdhy; cU1 ,y;

fhl;lg;gl;Ls;sthW filr;ry; ,ae;jpuj;ijg; (lathe machine)
gad;gLj;jp fg;gpia epiwT nra;aTk;.

² mjd; ,U gf;fj;jpdJk; Kfg;igf; filr;ry; nra;J cupa

mstpw;F Neu;j;jpahd nkd;Nkw;gug;Gilajhf jahu; nra;J

nfhs;sTk;.

² 15 x 70x 1.5 mm nkd; cUf;F jfl;Lj; Jz;Lfs; ,uz;bYk;

cs;s msTfSf;F Vw;g cU 2 ,y; fhl ;bathW

milahskpl;L cNyhfkupAk; thspdhy; ntl;b muj;jpdhy;

muhtp jahu; nra;J nfhs;sTk;.

² NkNy jahu; nra;J nfhs;sg;gl;l Ntiyg;gFjp ,uz;bYk; 3

mm tpl;lKila JisayifAk; JisapLk; ,ae;jpuj;ijAk;

gad;gLj;jp cU 2 ,y; fhl;bathW Jisiaj; jahu; nra;J

nfhs;sTk;.

² cU 3 f;F Vw;g 20 mm ePskhd fk;gpj; Jz;Lfspd; ,U

KidfisAk; filr;ry; nra;J nfhs;sTk;.
cU 5

4

32

1   cU

    cU  cU
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² cU 5 f;F Vw;g tpl;lk; 3 mm nfhz;l nkd; cUf;Ff; fk;gpiag;

gad;gLj;jp 2 nfhOf;fpfisj; jahu;nra;J nfhs;sTk;.

² nfhOf;fpfspYs;s (cU 5) Nkhjpuj;jpD}lhf cU 3 ,y;

Fwpg;gplg;gl;Ls;s Mzpia cl;nrYj;jp mjd; ,U gf;fKk;

jfl;Lg; G+z;fs; ,uz;L (cU 4) tPjk; gad;gLj;jp nfhOf;fpfspd;

xUq;fpizg;Gfs; ,uz;ilj; jahu; nra;J nfhs;sTk;.

² jahu; nra;J nfhs;sg;gl;l nfhOf;fpiaAk; jfl;Lg; G+izAk;

xUq;fpizg;gpw;F cU 2 ,y; jfl;Lg; gFjpfs; ,uz;bYk; A,B
,lq;fis ,izj;J ,U gf;fKk; jiwahzpj; jiyia

nghj;jhd; mikg;gpw;F jiwjy; nra;aTk;. (,f; nfhOf;fpfs;

RahjPdkhf miraf;$bathW ,Uj;jy; Ntz;Lk;)

² epiwT nra;J nfhz;l fg;gpia jahu; nra;J nfhs;sg;gl;l

jhq;fpf;F cl;nrYj;jp cU 6 f;F Vw;g MzpiaAk; njhg;gpr;

RiuiaAk; gad;gLj;jp xUq;F Nru;f;fTk;. (,q;F fg;gp

RahjPdkhf ,af;ff;$bathW ,Uj;jy; Ntz;Lk;.)

² gad;gLj;jpa fUtpfisAk; cgfuzq;fisAk; Rj;jk; nra;J

cupa ,lq;fspy; itf;fTk;.

² Ntiyj;jsj;ijr; Rj;jk; nra;aTk;.

  ² KbTg; nghUspd; Neu;j;jpia $ juj;ij tpguf;$w;Wld; guPl;rpj;Jg;
ghu;f;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;( ² fg;gpia filr;ry; nra;Ak; NghJ Ntiyg;gFjpia

jhilapy; gpbj;Jf; nfhz;L rupahf ,izj;J cWjpahf

,Wf;fpf; nfhs;sTk;.

² fk;gpia filr;ry; nra;Ak;; NghJ NghjpasT ePsk;

ntspNa ,Uf;FkhW ,Wf;fpf; nfhs;sTk;.

² ,ae;jpuj;jpd; cupa Ntfj;ijg; NgZjy;

² jfl;ilj; Jisf;Fk; NghJ mjw;Ff; fPohy; kuf;fl;ilj;

Jz;il itj;Jg; nghUj;jkhdthW ghJfhg;ghd

Kiwapy; ,Wf;fpf; nfhs;sTk;.

jPu;tpw;fhd mwpTWj;jy;fs;( ²  0.2 mm rYif vy;iyapDs; msTfSf;Nfw;g filr;ry;
nra;jpUj;jy;.

² muhtg;gl;l gFjp 0.5 mm rYif vy;iy mstPl;bDs;
fhzg;gly;.

² nfhOf;fpfspd; cupa tbtKk; msTk; fhzg;gly;.

² jiwjw; jiy cupa tbtpy; fhzg;glYk; msTfSf;Fg;
nghUj;jkhdthW nghUj;jg;glbUj;jYk;.

Kf;fpa tplaq;fs; ( ² ,t;Ntisg; gFjpia xUq;fpizf;Fk; NghJ jiwahzpapd;

jiyapd; tbtj;ij nghj;jhd; mikg;gpy; (button head)
jahu; nra;tjw;fhf jiwjy; myFj; njhFjpiaAk;

nghk;iknahd;iwAk; (dolly) gad;gLj;j KbAk;.

² fg;gp nra;tjw;F ieNyhd; Nfhiy vLg;gjw;F rpukk; vd;why;

NtW gpujpaPl;Lg; nghUnshd;iwg; gad;gLj;jTk;.

  cU 6

B

A
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² fg;gpiag; nghUj;Jtjw;Fg; gad;gLj;jf; $ba MzpiaAk;

RiuiaAk; ngw;Wf; nfhs;tjw;Fr; rpuknkd;why; mjw;fhfj;

jiwahzpiag; gad;gLj;jTk;.

² ieNyhd; Ntiyg;gFjpapd; Kfg;gf;fj;ij xg;gkhf;Ftjw;F

FWe;jw; fljhrpiag; gad;gLj;jTk;.

² vy;yh re;ju;;g;gq;fspYk; njhopw;rhiy ghJfhg;G xOq;F

tpjp Kiwfisg; gpd;gw;wTk;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 35 - (8.5.2)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

fg;gpia filr;ry; nra;jy;

Kfg;igf; filr;ry; nra;jy;

jthspg;ig / fhizf; filr;ry; nra;jy;

,U jfl;Lj; Jz;Lfspy;

milahskply;

msTf;Nfw;g jahu; nra;jy;

msTf;Nfw;g Jisj;jy;

cupa ,U nfhOf;fpfspy;

Nkhjpuj;ij mikj;jy;

nfhOf;fpapd; tbtk;

$upidj; jahu;; nra;jy; (jiwjy;)

jiwjy;

xUq;F Nru;j;jy;

Nkw;ws Kbg;G

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

02

02

02

10
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05
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05

05

05

05

05

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw
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nrad;Kiwr; nraw;ghL

8.5.3 J}rpfisf; $l;Lk; jl;nlhd;iw (Dust Pan) nky;ypa jfl;ilg; gad;gLj;jp

jahu; nra;jy;.

Nju;r;rp 8 : cw;gj;jp eltbf;iffspd; NghJ njhopDl;gtpaYld; nghUe;JkhW

nghUs;fisAk; El;gKiwfisAk; njupT nra;J nfhs;thu;

Nju;r;rp kl;lk; 8.3 : cw;gj;jpfisr; nra;Ak; NghJ nghUj;jkhd fUtpfisAk;

cgfuzq;fisAk; rupahd El;gKiwfSf;Nfw;g gad;gLj;Jthu;.

ghlNtis : 02

fw;ww; NgW : ² cw;gj;jp NtiyfSf;Fg; nghUj;jkhd tYf;fUtpfisAk; iff;

fUtpfisAk; njupT nra;thu;.

² nghwpfisAk; cgfuzq;fisAk; gad;gLj;Jk; NghJ

mtw;wpw;Fupa ghJfhg;G xOq;F tpjpKiwfisg; gpd;gw;Wthu;.

² jpl ;lg ;glj;j pw ;Nfw ;g nky;ypa jfl;ilg ; gad;gLj;jp

Mf;fnkhd;iwr; nra;thu;.

Nju;r;rp kl;lk; 8.5 : ghfq;fis xUq;F Nru;f;Fk; El;gKiwfisg; gad;gLj;jp

cw;gj;jpapy; <LgLthu;.

fw;ww; NgW : jiwjy; %l;ilg; gad;gLj;jp ghfq;fis xUq;F Nru;g;ghu;.

vjpu;ghu;f;Fk; jpwd;fs; : ² jpl;lg;glj;jpw;Nfw;g milahskpLk; cgfuzq;fspd; JizAld;

jfnlhd;wpy; milahskpLjy;.

² jfL ntl;Lk; fj;jupiag; gad;gLj;jp Njitaw;w gFjpfis

ntl;b mfw;Wjy;

² jfl;il tisj;jy;

² Jisaply;

² jiwjy;

mwpKfk; : cNyhf njhopypd; NghJ jfl;ilg; gsd;gLj;jp Ntiyg;gFjpfis

epiwT nra;tJ ngUk;ghYk; eilngWfpd;wd. ,r; nray;Kiwg;

gapw;rpapd; %yk; jpl;lg;glj;jpw;fika jfl;il milahskply;>

ntl;Ljy;> tisj;jpy;> miu epiyahd xUq;FNru;f;Fk; Kiw

gw;wpa jpwd;fs; tpUj;jp nra;ag;gLk;.

Nfhl;ghL : jfl;il milahskply;> jfl;il ntl;Ljy;> xUq;F Nru;j;jy;

kw;Wk; ghJfhg;G xOq;F tpjp Kiwfisg; gpd;gw;Wk; El;gKiwfs;

Njitahd cgfuzq;fSk; nghUl;fSk;:

² tiuA+rp (scriber)
² %iykl;lk; (try square)
² cUf;F msT Nfhy; (steel ruler)
² ika mKf;fp (centre punch)
²  200g Rj;jpay; (hammer)

²  ,wg;gu; my;yJ gyif Rj;jpay; (rubber  wooden mallat)

² G ,Lf;fp ('G' clamp)

² jfL ntl;Lk; fj;jup (tinman's snip)
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² ,Lf;fp (vice)

²  G+l;bLk; FwL (grip plier)

² Jis ,ae;jpuk; (drill machine)

²  Nkirj; Jis ,ae;jpuk; (Bench drill machine)

² 4 kp.kP. Jis myF (drill bit 4mm )

² nghg; jiw Mzp (pop rivert)

² nghg; jiw fUtp (pop rivert gun)

² jl;ilahd nkd;ik muk; 200mm (smooth flat file)

² ghJfhg;Gf; ifAiw (safety gloues)

² ghJfhg;Gf; fz; ciw (safety gogules)
²  300 kp.kP. x 300 kp.kP. x SWG 24, G.I. jfL (G.I. sheet)
²  200 kp.kP. x 40 kp.kP. x SWG 24 G.I. jfL (G.I. sheet)
² ,Lf;fpapy; nghUj;Jtjw;Nfw;w gyifj; Jz;Lfs;.

milahskpLtjw;Fg; gad;gLj;j Ntz;ba tupg;glk;.

xUq;F Nru;g;gjw;fhd Jizf; Fwpg;G
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Kiwapay;: nghUl;fisj; jahu;nra;jYk; milahskplYk;

²   rfy fUtpfs;> cgfuzq;fs; kw;Wk; Ntiyg;gFjpfs; vd;gtw;iwr;

 Rj;jk; nra;J nfhs;f.

² cw;gj;jp nra;ag;gLk; nghUspd; x gFjpf;fhd 300mm x 300mm,
24 SWG jfl;bid vLj;J mjpy; rpk;Gfis ePf;fk; nra;J
mLj;jLj;Js;s ,U tpspk;Gfs; xd;Wf;nfhd;W nrq;Fj;jhf
,Uf;FkhW mikj;Jf; nfhs;f. (cU  x

1
 AD   DC MFkhW)

(125k; gf;fj;ijg; ghu;f;f)

²  jahu; nra;J nfhs;sg;gl;l mLj;jLj;Js;s ,U tpspk;Gfisg;

 gad;gLj;jp x
2
  cUtupg;glj;jpw;F Vw;g msTf;NfhL> tiu Crp>

 cUf;F msTNfhy; kw;Wk; %iykl;lk; vd;gtw;wpd; JizAld;

 jfl;by; milahskpLf.

                cw;gj;jpr; nray; Kiw

²  jfl;by; mfw;wNtz;ba gFjpfis milahskpl;L jfL ntl;Lk;

 fj;jupf;Nfhypidg; gad;gLj;jp ntl;b ePf;fTk;. ^bb' kw;Wk; dd'

  vd;w ,U NfhLfspd; topNa ntl;bf; nfhs;f).

²  muj;jpidg; gad;gLj;jp ntl;L tpspk;Gfspy; cs;s rpk;Gfis
ePf;fTk;.

² ,Ugf;fKk;> gpw;gf;fg;  gFjpapy; 10 mm f;F milahskplg;gl;Ls;s

tpspk;G topNa x
3
 cUtpy; fhl;lg;gl;Ls;sthW fiuia jfl;bd;

,U cl;gf;fj;jpw;Fk;  G+uzkhf tisj;Jf; nfhs;sTk;.

² cU x
3
  ,y; cs;sthW Jisaplg;glNtz;ba ,lq;fis jfl;bd;

f Po ;g ;gFjpapy; milahsg;gLj;jp ika mKf;fpapdhy;
milahsq;fis cWjpg;gLj;jpf; nfhs;sTk; (X6 cUitg; ghu;f;f)

² x
3
 cUtpy; fhl;lg;gl;Ls;s ab kw;Wk; cd NfhLfis ntt;Ntwhf

900 f;F cl;gf;fkhf tisj;Jf; nfhs;f. mj;Jld; be kw;Wk; df
NfhLfs; topahfTk; mt;thW tisj;Jf; nfhs;f.

cU tupg;glk; 4 ,Wjpahd xUq;F Nru;j;jypd;

"Y" gFjpf;fhd njhopDl;g tiuglk;
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² x
3
 cUtpy; fhl;lg;gl;Ls;s bd tpspk;G topNa bdfe gFjpfis 900

f;F tisj;Jf; nfhs;f. ,jd;NghJ bb'e, dd'f  gFjpfs; ntspapy;
,Uf;FkhW tisj;Jf; nfhs;f.

²  be tpspk;G kw;Wk; df tpspk;GfisAk; ,t;thW 900f;F x
5
 cUtpy;

fhl;lg;gl;l tpjj;jpy; tisj;Jf; nfhs;f.

²  x
5
 cUtpd; gpufhuk; ntspg;gf;fk; cs;s dd'f gFjp ed;whf

cl;gFjpapy; rhAk; tpjj;jpy; itj;J G+l;Lf; Fwl;bidg;

gad;gLj;jp ,U jfLfisAk; xd;whf ,Wf;fp Kiwahf xU

kuf;fl;ilapd; kPJ itj;J ,Lf;fpapdhy; ,Wf;fp 4mm JisayF
nghUj;jg;gl;l ifj;JisapL fUtpahy; %d;W Jisfisj;

Jisj;Jf; nfhs;f.

²  ,t;thW bb'e gFjpfisj; Jisj;Jf; nfhs;f.

²  muj;jpidg; gad;gLj;jp Jisfspy; cs;s rpk;Gfis ePf;fpf;

nfhs;f.

²  nghg; jiwfUtp kw;Wk; 3mm nghg; jiu Mzp vd;gtw;wpidg;

gad;gLj;jp jfl;Lg; gFjpfis ,izj;Jf; nfhs;f.

² ifg;gpbahd Y gFjpf;fhd 250mm x 35mm jfl;bid vLj;J Y1
cUtpd; gpufhuk; msTfisf; Fwpj;Jf; nfhs;f.

² Y2 cUtpd;gb ,Ugf;f tpspk;Gfis cl;gf;fk; NrUk;gb

tisf;fTk;.

² Y3 cUtpd;gb Jisfs; mikAk; ,lq;fis milahskpl;L

ika mKf;fpahy; milahsg;gLj;jTk;.

² Y4 cUtpd; mstpd;gb ,wg;gu; Rj;jpaiyg; gad;gLj;jp

tisj;Jf; nfhs;f.

² x gFjpapd; gpw;gf;f Kfg;gpd; eLtpy; epiynfhs;Sk;gb Y ,id
itj;J ,Wf;fp Y gFjpapy; milahskplg;gl;Ls;s ,uz;L

JisfisAk; 4mm Jis myfpdhy; Jisj;Jf; nfhs;sTk;.

(xUq;fpidg;G cU XY
 
,d; gb&

² Jisfspd; rpk;Gfis muj;jpdhy; ePf;fTk;.

² X gFjpapd; gpw;gf;f Kfg;Gld; Y gFjpia Nru;j;J nghg; jiu
fUtp kw;Wk; 3mm nghg; jiu Mzp nfhz;L ,izj;Jf; nfhs;f.

² rfy cgfuzq;fs;> fUtpfs; kw;Wk; Ntiyg; gFjpfs;

vd;gtw;iwr; Rj;jg;gLj;jp fsQ;rpag;gLj;jTk;. KbTg;nghUspd;

Neu;j;jpia $ juj;ij tpguf;$w;Wld; guPl;rpj;Jg; ghu;f;fTk;.

mtjhdpg;gpw;fhd topfhl;ly;( ² tpspk;Gfis tisg;gjw;fhf jl;Lg;nghy; ghtpj;jy; kw;Wk;

tisf;Fk; Ntisapy; msTfisg; guPl;rpj;jy;.

² xt;nthU gbKiwapidAk; xd;wd;gpd; xd;whf

Nkw;nfhs;sy;.

² JisapLk;NghJ Kw;ghJfhg;G Kiwapidg; gpd;gw;wTk;.

² JisapLtjw;fhf jfl;Lg; gFjpfis xd;W Nru;j;J

,Lf;fpapdhy; ,Wf;Fk;NghJ Kiwahf ,Wf;fg;gl;Ls;sjh
vdg; guPl;rpj;jy;.

jPu;tpw;fhd mwpTWj;jy;fs; : ²  Fwpg;gpl;l msTfis ± 1mm - vd;w tiuaiwapDs;

Ngzpf; nfhs;sy;.
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²  tpspk;Gfs; Neuhf tisf;fg;gl;bUj;jy;

² toq;fg;gl;Ls;s cUtpd;gb Fwpj;j Nfhzk; ± 10

tiuaiwapDs; ,Uj;jy;.

² Njitaw;w jfu;j;jy;fs; ,d;wpa Kfg;gpd; Kbg;G

Kf;fpa tplaq;fs; : ² Kiwahd njhopw;rhiy ghJfhg;G tpjpKiwfisg;

gpd;gw;wTk;.

² JisfUtpapidg; gad;gLj;Jk; NghJ Jis myfpw;fhd

Fwpj;j Ntfj;jpid mikj;Jf; nfhs;tjpy; ftdQ;

nrYj;jy;.

Kd;dhaj;jk;

nrad;Kiw

kdg;ghq;Fk;

ngWkhdj;

njhFjpAk;

nkhj;jk;

kjpg;gPl;Lg;gbtk; 36 - (8.5.3)

Njitahd nghUl;fisj; njupT nra;jy;

Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;jy;

nghUj;jkhd Milfis mzpe;J jahuhFjy;

milahskply;

mLj;jLj;j nrq;Fj;J tpspk;Gfs; ,uz;L

kj;jpa NfhL

msTf; NfhL

cupa tbtj;ij ntl;bf; nfhs;sy;

tisj;jy;

 X3 cU tupg;glj;jpw;F Vw;g

 X4 cU tupg;glj;jpw;F Vw;g

 X5 cU tupg;glj;jpw;F Vw;g

Jisia milahskply;> ika mKf;fpapdhy; milahskply;

Jisaply;

nghg; jiw fUtpapdhy; jiwjy;

tbtq;fs;

 tpspk;G tisj;jy;

 tbtq;fis tisj;jy;

 jiw Mzp ,l;L jahu;gLj;jy;

Nkw;ws Kbg;G

FOtpd; Vida mq;fj;jtu;fSld; xj;Jiog;Gld; Ntiy nra;jy;

ghJfhg;G xOq;F tpjpfisg; gpd;gw;Wjy;

tsq;fisr; rpf;fdkhfg; gad;gLj;jy;

fUtpfisAk; cgfuzq;fisAk; Rj;jQ; nra;J cupathW

fsQ;rpag;gLj;jy;

Ntiy nra;j ,lj;ijj; Rj;jkhf itj;Jf;nfhs;sy;

03

03

03

04

04

04

10

05

05

05

10

04

04

04

04

04

04

04

04

04

04

04

1 0 0

cupa ngw;w Fwpg;G

Gs;sp Gs;sp
gbKiw


