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fmrjok

Y%S ,xldfõ wOHdmk moaO;sh f;dr;=re ;dlaIKh yd f.da,ShlrKh mokï

lr.;a ±kqï wd¾Ólh lrd fhduqfjñka mj;S'  ±kqï wd¾Ólhka lrd hdfï §"

bf.kqï-b.ekaùï l%shdj,sh u.ska wfmalaIs; bf.kqï M, isiqka úiska idlaId;a

lr .ekSu ;yjqre lr .ekSug;a" ks¾udKYS,S;ajh yd ld¾hY+r;ajh we;slr .ekSu

i|yd;a m%dfhda.sl ls%hdldrlïj, fh§u w;HjYH fõ'

w'fmd'i' ^W$fm<& fndfyda úIhka i|yd m%dfhda.sl ls%hdldrlï ix.%y

m< ù we;s w;r bxðfkare ;dlaIKfõoh  úIh i|yd;a m%dfhda.sl ls%hdldrlï

ix.%yh m%udKj;a uÜgñka ilia lr we;'

w'fmd'i' ^W$fm<& bxðfkare ;dlaIKfõoh  úIh idOkh by< kexùu

i|yd .=rejreka iy isiqka hk fomd¾Yjh úiska u Ndú; l< yels .%ka:hl

wjYH;dj imqrd,kq jia fuu w'fmd'i' ^W$fm<& bxðfkare ;dlaIKfõoh

m%dfhda.sl ls%hdldrlï ix.%yh cd;sl wOHdmk wdh;kfha ;dlaIK wOHdmk

fomd¾;fïka;=j u.ska ilia lr we;'

w'fmd'i' ̂ W$fm<& bxðfkare ;dlaIKfõoh m%dfhda.sl ls%hdldrlï ix.%yh

ilia lsÍfï ld¾hh id¾:l lr .ekSug Ydia;%Sh yd m%dfhda.sl w;a±lSï u;

odhl;ajh iemhQ ish¨ jD;a;slhkag;a" cd;sl wOHdmk wdh;kfha ld¾h

uKav,hg;a udf.a ia;+;sh m< lrñ'

wdpd¾h chka;s .=Kfialr
wOHlaI ckrd,a
cd;sl wOHdmk wdh;kh
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ix{dmkh

w'fmd'i' ^W$fm<& bxðfkare ;dlaIKfõoh úIhh i|yd m%dfhda.sl

ls%hdldrlï ix.%yhlaa cd;sl wOHdmk wdh;kfha úoHd yd ;dlaIK mSGh

u.ska t<s ±laùug ,eîu ms<sn| j i;=gq fjñ'  bxðfkare ;dlaIKfõoh

yodrk ¥ orejkaf.a wOHdmk wfmalaIdjka idlaId;a jk mßÈ m%dfhda.sl

ls%hdldrlï ix.%yh úIhdkqnoaO j ilid we;'  úfYaIfhka u Wiia fm<

;dlaIKfõoh úIh Odrdjg wh;a úIhla jYfhka ;dlaIK {dKh iy Bg

wod< l=i,;d ;j ÿrg;a m%.=K lr .ekSu yd ksmqK;dj j¾Okh lr .ekSu

i|yd YsIHhdg fuu m%dfhda.sl ls%hdldrlï ix.%yh u.ska wjia:dj i,id

we;'

.=rejrekag ;u isiqka i|yd lsishï wdldrhlg ud¾f.damfoaYl;ajhla

fuu m%dfhda.sl ls%hdldrlï ix.%yh wdOdrfhka ,nd Èh yels h'  tajdkï

±kqï" l=i,;d iy hym;a jev mqreÿ yd ks¾udKYS,S;ajh fõ' m%dfhda.sl

ls%hdldrlï ix.%yh wdOdrfhka isiqkaf.a ÿn,;d yd fkdyelshd ÿre lrf.k

Tjqkaf.a bf.kqï .eg¨ u.yrjd .ekSug o" isiq yelshd y÷kdf.k tu olaI;d

jeä ÈhqKq lr .ekSug o ud¾f.damfoaYhla ,nd Èh yels fõ'

bf.kqï-b.ekaùï l%shdj,sfha id¾:l;ajh i|yd úIh ks¾foaYfha

±lafjk ksmqK;d yd ksmqK;d uÜgï wkqj olaI;djhka idlaId;a l< yels

jQfha ±hs isiqka úiska u ;yjqre lr .ekSu M,odhS fõ'  ta wkqj isiqka ,nd .;a

m%ùK;d uÜgï úksYaph lr .ekSug Tjqkag u wjia:djla ,nd .ekSug fuu

m%dfhda.sl ls%hdldrlï ix.%yh ;=<ska yels jkq we;ehs wfmalaId lrñ'

tï't*a'tia'mS' chj¾Ok
ksfhdacH wOHlaI ckrd,a
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh
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ye¢kaùu

w'fmd'i' ̂ W$fm<& bxcsfkare ;dlaIKfõoh úIh ks¾foaYfha we;s ksmqK;d uÜgug

.e<fmk mßÈ fuh  ilia lr we;'  tfia u úIh ks¾foaYh mq¿,a jYfhka ksfhdackh jk

mßÈ m%dfhda.sl ls%hdldrlï ix.%yh ilia lr we;'

hï ksmqK;djlg wod< úIh lreKq bf.kSfï § úIh lreKq ms<sn|j ;yjqre lr

.ekSug YsIHhdg m%dfhda.sl ls%hdldrlï ix.%yh ;=<ska bv ie,fia'  tfuka u .=rejrhdg

o ;uka b.ekajQ úIh lreKq m%dfhda.sl ls%hdldrlï u.ska id¾:lj ;yjqre lsÍug fï

;=<ska myiq fõ'  tu mrud¾:h bgq lsÍfuys,d fuu .%ka:fhka id¾:l msájy,la ,efnkq

we;ehs wfmalaId flf¾'

w'fmd'i' ^W$fm<& úNd.fha § bxðfkare ;dlaIKfõoh m%Yak m;%fha nyqjrK

m%Yak 50 lg;a jHQy.; rpkd m%Yak y;rlg;a" rpkd m%Yak yhla w;ßka y;rlg;a ms<s;=re

,nd Èh hq;= h. fuu m%dfhda.sl ls%hdldrï ix.%yfha § tu iEu ksmqK;djlska u ielfik

nyqjrK" jHqy.; rpkd yd rpkd m%Yak i|yd ms<s;=re iemhSug o fuu m%dfhda.sl ls%hdldrlï

ix.%yh odhl jkq we;'

bxðfkare ;dlaIKfõoh úIfha idOk uÜgï úNd. fomd¾;fïka;=j u.ska m%ldY

lsÍfï§ ta i|yd meje;afjk m%dfhda.sl mÍlaIKfhka ,ndfok ,l=Kq 25 ,nd .ekSug o

YsIHhdg ud¾f.damfoaYhla fuu m%dfhda.sl wNHdi ;=<ska ,efí'

fuu m%dfhda.sl ls%hdldrlï ix.%yhg we;=<;a úh hq;= ixfYdaOk fõ kï tajd

;dlaIK wOHdmk fomd¾;fïka;=j fj; ±kqï §u bÈß ixfYdaOk i|yd msájy,la jkq

we;'

;dlaIK wOHdmk fomd¾;fïka;=j
úoHd yd ;dlaIK mSGh
cd;sl wOHdmk wdh;kh
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1

 m%dfhda.sl ls%hdldrlï

4'1'1 je,s ksheÈhl msmqï (bulking) m%;sY;h mÍlaId lsÍu

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j,§ úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;d uÜgu 4'1 ( bÈlsÍï lghq;= i|yd Ndú; øjH j¾.SlrKh lrhs'

ld,Éfcao ixLHdj ( 1$2

bf.kqï M,h ( ta ta yegqï i|yd f.dvke.s,s øjH f;dard .ekSug mdol jk .=K úia;r
lrhs'

wfmalaIs; l=i,;d ( ² msmqï m%;sY;h mÍlaId lsÍu'
² msmqu wkqj ñY%Kh i|yd jeämqr tl;= l< hq;= je,s m%udKh

.Kkh lsÍu'
² wjYH mßudj i,ld wdudk fmÜáfha Wi fjkia lsÍu'

ye|skaùu ( f;;ukh wka;¾.; ùu ksid f.dvke.s,s øjHhla jk je,sj,  mßudj
jeä fõ'  fï wkqj jev ìulg m%jdykh lrk ,o je,s uQ,sl mßudjg
jvd fjkia mßudjlska hqla; fõ'  nodu" fldkal%SÜ jeks isfuka;s
ksIamdok i|yd øjH uekSfï§ uksk je,s m%udKh flfrys fuu mßud
fjkia ùu ^msmqu& n,mdhs'  WodyrKhla jYfhka jevìfï we;s je,s
25] l msmqula iys; kï uksk ,o je,s m%udKh ksjerÈ mßudjg jvd
25] la wvq fõ'  øjH uekSfï§ je,s 25] la jeä mqr tl;= lr .ekSfuka
fuu fodaIh ksjerÈ lr .; yels h'  fï i|yd jevìug ,eî we;s je,s
lskï m%;sY;hlg msmS we;a±hs ksjerÈ j .Kkh lr .; hq;= fjhs'
ir, mÍlaIKhla u.ska fuu .Kkh lsrSu l< yels h'

uQ,O¾uh ( je,s f;;ukhg Ndckh jQ úg je,s leg jgd we;sjk f;;uk ;r,fha
mDIaÁh wd;;sh fya;=fldg f.k je,s wxY= tlsfkl úl¾IKh flf¾'
tu úl¾IKh ksid je,sj, msmqula fyj;a bÈóula we;s fõ'  wvx.=
f;;uk m%udKh jeäùu wkqj fuu msmqu l%ufhka jeä jk w;r 5]l
muK f;;ukfha § Wmßu msmqul=;a bkamiq msmqu l%ufhka wvq ù
c,fhka ix;Dma; je,sj, mßudj úh<s je,sj, mßudjg iudk jk
nj o ridhkd.dr mÍlaIK u.ska ;yjqre ù we;'  f;;ukh 5]la jk
úg je,sj, msmqu 25]-40] w;r m%udKhlska fjkia jk nj o by;
mÍlaIKj, § ;yjqre ù we;'
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wjYH WmlrK yd øjH (

l%ufõoh (

²     bÈlsÍï jev i|yd Ndú; lrk je,s ksheÈhla fï i|yd fhdod .kak'

²     ñkqï irdj ^ùÿre Ndckh& msßisÿ nj ;yjqre lr uÜgï mDIaGhla u; ;nkak'

²     ñkqï irdfjka ^ùÿre Ndckfhka& wvla muK je,s mqrjkak'

²     ñkqï fldaÿj Ndú;fhka je,sj, Wi uek.kak' fuu Wi D hhs is;uq'

²     je,s uÜgu jefik f;la c,h mqrjkak'

²      ùÿre l+frka lj,ï lr ;ekam;a ùug bv yßkak'

²     fyd|ska ;ekam;a jQ miq je,sj, Wi ukskak'

      fuu Wi d hhs is;uq'

² ñ',s' 1000 ñkqï irdjla fyda

is,skavrdldr Wi ùÿre Ndckhla ̂ ysia

cEï fnda;,hla jqj o iqÿiq fõ'& A

1000 ml measuring cylinder or a

cylindrical glass container  (even an empty

jam bottle  would do)

²     ñ'ñ' 300 jdfka fldaÿj

           (steel sale, 300 mm)

²     je,s ksheÈhla

           (sand sample)

²     msßisÿ c,h ,Sgrhla muK

        (clean water - about 01 litre)

²      úIalïNh ñ'ñ' 10 yd È. ñ'ñ' 300la muK jQ ùÿre l+rla

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

 

D 
වැ� 

 D  d 

c, uÜgu

  
msmqu
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my; oelafjk wdldrhg je,sj, msmqï m%;sY;h .Kkh lrkak'

je,sj, msmqu = D - d

msmqï m%;sY;h (B) = (D - d) x 100%

                                                        d

WodyrKh (-

D = 80

d = 60

je,sj, msmqu = 80-60 = 20

msmqï m%;sY;h  (B) = 20 x 100  =  33.33%

                                                 60

fuu je,s 33'33] msmS we;s nj fuhska ;yjqre fõ' tu ksid fldkal%SÜj,g je,s uksk úg jeämqr

33'33]l m%udKhla tl;= lsÍfuka ksjerÈ wkqmd;h ,nd.; yels fõ'   je,s m%udKh jeä lsÍu i|yd

myiq u l%uh jkafka je,s uksk wdudk fmÜáfha Wi 33'33] lska jeä lsÍu fõ'

²  ñY%Kh wkqj wjYH jk je,s m%udKh = V
 s

²  msmqï m%;sY;h wkqj .Kkh l< je,s m%udKh = V
 a

V
 a   

=  V
 s  

(100 + B)
      100

²  wdudk fmÜáfha iïu; Wi = h
   wdudk fmÜáfha jeä l< hq;=  Wi = h

a

h
a
 = h x  B

        100

ksÍlaIKhg u. fmkaùu ( m%dfhda.slh lrk w;f¾ Tng jegyS .sh lreKq fuys i|yka lrkak'
WodyrK f,i ² f;dard.;a Ndckh iqÿiq $ kqiqÿiq nj"

²  ñKqï WmlrK yd øjHj, fodaI $ wvqmdvq ;snqKs kï tajd"
² c,h fh¥ úg je,sj, Wi wvq ùu'
² m%dfhda.slh i|yd ,enqK ld,h wdÈ h'

ks.uk i|yd Wmfoia (-
² fuu mÍlaIKh u.ska ;yjqre jk lreKq fudkjd o@
²  bÈlsÍï  lghq;=j, §  fï  u.ska  ,nd.;a ±kqu yd l=i,;d Ndú;
   lrk wkaou'

² fuu mÍlaIKh óg jvd fyd¢ka isÿ l< yels kï fuu l%ufõoh

fjkia l< hq;= wkaou'

úfYaI lreKq (² by; .Kkfha je,sj, 33'33]l msmqula hkq mßudj jeä ùfï m%udKh
ls'  fldkal%SÜ i|yd øjH uksk úg mßudj wkqj ukskafka kï
je,sj, muKla 33'33] l fjkila we;s fõ' tfy;a nr wkqj ukskafka
kï f;;ukfha nrg ̂iuyr úg 5]la muK& iudk jk nj jegfykq
we;'

 ² Wi uekSu u.ska msmqï m%;sY;h .Kkh lrk fyhska ksjerÈ Wi
,nd.ekSug kï ñkqï irdj uÜgï mDIaGhla u; ;sìh hq;= h'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  01

wjYH øjH yd WmlrK f;dard .ekSu

wjYH WmlrK msßisÿ ;;a;ajfha mj;ssk nj ;yjqre lsÍu

ñkqï irdj uÜgï mDIaGhla u; ;nd .ekSu

ñkqï irdfõ wvla muK je,s msrùu

mqrjk ,o je,s m%udKfha Wi jdfka fldaÿfjka uek igyka lsÍu

je,s uÜgu jefik f;la c,h msrùu

ùÿre l+frka je,s lj,ï lsÍu

je,s iy c,h fjka fjkau ;ekam;aùug bv yeÍu

;ekam;a jQ miq je,s m%udKfha Wi jdfka fldaÿfjka uek .ekSu

je,s m%udKfha uq,a Wi yd wjidk Wi w;r fjki ^je,sj, msmqu&
fidhd .ekSu

je,s idïm<fha msmqï m%;sY;h .Kkh lsÍu

,nd .;a o;a; igyka lr bosßm;a lsÍu

- ,nd.;a o;a; meyeos,s j oelaùu ^05&

- je,sj, msmqu igyka lsÍu       ^05&

- .Kkh lsÍfï ksrjoH nj      ^05&

- bosßm;a lsÍfï l%ufõo          ^05&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl ms<sfj;a wkq.ukh lsÍu

mdGdxl ,nd .ekSfï ksrjoH;dj

WmlrK msßisÿ lr ia:dk .; lsÍu

05

05

05

04

05

05
05

05

05

10

10

20

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4'1'2   je,s ksheÈhl frdkauv m%;sY;h mÍlaId lsÍu

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;d uÜgu 4'1 ( bÈlsÍï lghq;= i|yd Ndú; øjH j¾.SlrKh lrhs'

ld,Éfcao ixLHdj ( 1$2

bf.kqï M,h ( ta ta yegqï i|yd f.dvke.s,s øjH f;dard .ekSug mdol jk .=K úia;r
lrhs'

wfmalaIs; l=i,;d ( ² jevìï mÍlaIKhla u.ska je,sj, wvx.= frdkauv m%;sY;h
.Kkh lsÍug yels ùu

² je,sj, frdkauv m%;sY;h wkqj bÈlsÍï jev i|yd tu je,s iqÿiq
kqiqÿiq nj ;SrKh lsÍug yels ùu

ye|skaùu ( nodu fldkalS%Ü wdÈfha ishqï iudydrhla f,i Ndú; jk je,s yels;dla
msßisÿ úh hq;= h' je,s" fmdf<dfjka ,nd .kakd Lksc øjHhla jk
fyhska tys ueá" frdkauv" ldnksl øjH yd fjk;a wmøjH wvx.=j
;sìh yels h'  iïmQ¾Kfhka u wmøjHj,ska f;dr je,s ,nd.; fkdyels
fyhska tajd wvx.= ù ;sìh yels Wmßu m%udKhka f.dvke.s,s msßú;r
u.ska kshu lr we;'  jev ìulg ,enqKq je,s Ndú;hg iqÿiq uÜgug
jvd wmøjH wvx.= ±hs mÍlaIK u.ska ikd: lr .; hq;= fjhs'  fuu
wmøjH w;=ßka je,sj, wvx.= ù ;sìh yels frdkauv m%udKh ksYaph
lr .ekSu fuu mÍlaIKfha wruqK hs'

uQ,O¾uh ( je,sj, frdkauv wvx.= m%udKh 6]lg fkdjeä úh hq;= nj f.dvke.s,s
msßú;rj, olajd we;'  frdkauv jeä m%udKhla wvx.= j ;sîfuka
fldkalS%gfha fyda nodufha wjYH Yla;sh ,nd.ekSu i|yd jeä isfuka;s
m%udKhla Ndú; l< hq;=  jk w;r tu ñY%Kh iú ùfï § wêl
yels<Sulg Ndckh ùu ksid msmsreï we;sùug o bv ;sfí'

fï ksid je,s idïm,hl wvx.= frdkauv m%udKh 6]g jeä kï tu
je,s fidaod msßisÿ lr .ekSug fyda ta i|yd myiqlï fkdue;s kï je,s
f;d.h Ndú; fkdlr bj;a lsÍug fyda isÿ fõ'

mÍlaIKfha § je,sj,g ̈ Kq j;=r ñY% lsÍfuka n,dfmdfrd;a;= jkafka
je,sj, wvx.= frdkauv ¨Kq j;=f¾ Èhlr je,sj,ska fjka lsÍu hs'
tfia wj,ïNs; wxY= blauKska wjlafIamKh lsÍu" ¨Kq j;=f¾ Èh
lsÍfï m%Odk wruqK hs' ̈ Kq j;=f¾ ÈhjqKq frdkauv miqj je,s ;Ügqj
u; wjlafIAmKh jQ úg tu m%udKh uek .; yels h'
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wjYH WmlrK yd øjH (

²   ñkqï irdj - ñ',s' 200

measuring cylinder 200 ml

²     ñ'ñ' 300 jdfka fldaÿj

        (steel scale 300 mm)

²     je,s ksheÈhla

           (sand sample)

²     msßisÿ c,h - ,Sgr 2la muK

        (clean water - about 2 litre)

²     ¨Kqleg iaj,amhla ^fidaähï laf,darhsâ&

           (salt - sodium chloride)



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

7

l%ufõoh (

²   bÈlsÍï jev i|yd Ndú; lrk je,s kshe¢hla imhd .kak'

²   ¨Kq leg f;ayekaol m%udKh c,h ,Sg¾ 1$2l Èh lr ¨Kq j;=r ñY%Khla idod .kak'

²   ñkqï irdj ^ùÿre Ndckh& msßisÿ nj ;yjqre lr uÜgï mDIaGhla u; ;nkak'

²   ñkqï irdfõ ñ',S' 50 ,l=K olajd ¨Kq j;=r mqrjkak'

²   ñkqï irdj mshklska jid fyd¢ka fid,jkak'

²   ñkqï irdj uÜgï mDIaGhla u; ;nd je,sj, uqÿk uÜgï jk f;la fiñka ;Ügq lrkak'

²   meh 3l ld,hla ;ekam;a ùug yßkak'

²   meh 3lg miq je,s ;Ügqj u; ;ekam;aù we;s frdkauv ;Ügqfõ Wi ukskak'

²   frdkauv m%;sY;h .Kkh lsÍu

²   je,sj, Wi = H
1

²   frdkauv ;Ügqfõ Wi = H
2

²   frdkauv m%;sY;h
2

1

H
100

H
 

WodyrKh

²   je,sj, Wi = ñ'ñ' 80

²   frdkauv ;Ügqfõ Wi =  ñ'ñ' 6

²   frdkauv m%;sY;h
6

100 7.5%
80

  

²   tys ñ',S' 100 olajd ksheÈfha

   je,sj,ska mqrjkak'
²   Èhr uÜgu ñ',s' 150 jk f;la ;j ¨Kq

 j;=r tla lrkak'

je,s

c, uÜgu

¨Kq j;=r uÜgu
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ksÍlaIKhg u.fmkaùu ( ls%hdldrlu wjidkfha jegyS .sh lreKq fuys i|yka lrkak'
WodyrK f,i
²  øjHj, fodaI $ wvqmdvq ;snqKs kï tajd"
²  m%dfhda.sl ls%hdldrlu i|yd ,enqKq ld,h
²  mÍlaIKfha mrud¾:h bgq jQfha o@

ks.ukh i|yd Wmfoia ( ²  fuu mÍlaIKh u.ska ;yjqre jk lreKq fudkjd o@
²  bÈlsÍï lghq;=j, § fï u.ska ,nd.;a ±kqu yd l=i,;d
   Ndú; lrk wkaou
²  fuu mÍlaIKh óg jvd fyd¢ka isÿ l< yels kï fuu
   l%ufõoh fjkia l< hq;= wkaou

úfYaI lreKq ( ² f.dvke.s,s jev i|yd je,s f;dard .ekSfï § m%Njh wkqj
wvx.= wmøjH j¾. yd m%udKh fjkia jk nj ie,lsh
hq;= h'

² .x.d je,sj, idudkHfhka frdkauv jeä m%udKhla wvx.=
j ;sìh yels w;r uqyqÿ je,s yd f.dvìu je,sj, tfia úh
fkdyels h' tfy;a uqyqÿ je,sj, fjk;a ,jK j¾. wvx.=
úh yels h' tfuka u f.dvìu je,sj, ldnksl øjH yd
ueá jeä m%udKhla wvx.= fõ'

² fï wkqj je,s ,nd.;a m%Njh u; frdkauv mÍlaIKhlg

Ndckh l< hq;= o l< hq;= keoao hkak  ;SrKh l<

yels h'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  02

wjYH øjH yd WmlrK f;dard .ekSu

Ndú; Ndckj, msßisÿ nj ;yjqre lr .ekSu

¨Kqleg c,fha oshlr ñY%Kh ilia lr .ekSu

ñkqï irdj uÜgï mDIaGhla u; ;nd iQodkï lsÍu

ñkqï idrdfõ ñ',S 100 Wilg f;dard.;a idïm,fha je,sj,ska msrùu

øj uÜgu 150 ñ'ó f;la ¨Kq ñY% c,h msrùu

ñkqï irdj mshklska jid fyd|ska fi,ùu

ñkqï irdj uÜgï mDIaGh u; ;nd je,s uÜgu ;sria nj ;yjqre ùu
i|yd fiñka ;Ügq lsÍu

je,s yd frdkauv ;ekam;a ùug meh ;=kl ld,hla ksYap, j ;eîu

frdka uv ;Ügqfõ Wi uekSu

- wdikak ñ,s ,Sgrhg  ^05&

je,s ;Ügqfõ Wi uekSu

- wdikak ñ,s ,Sg¾hg ^03&

frdkauv m%;sY;h .Kkh lsÍu

mÍlaIK jd¾;d ;nd .ekSu

- ls%hdj,sh igyka lsÍu                                     ^05&

- tla tla woshf¾ ,nd.;a o;a; igyka lsÍu                 ^05&

- wjYH wjia:dj, rEm igyka bosßm;a lsÍu                 ^05&

- frdkauv m%;sY;h .Kkh lsÍfï mshjr f,i olajd ;sîu ^10&

ls%hdj,sh ;=< msßisÿ nj flfrys wjOdkh fhduq lsÍu

WmlrK yeisrùfï ksrjoH;dj

ñkqï ,nd .ekSfï oS Ys,amSh l%u Ndú;h

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

WmlrK msßisÿ lr ia:dk .; lsÍu

04

04

04

04

05

05
05

04

05

05

05

10

25

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4.2.1   ì;a;s uq,q ne£u - bx.S%is neïu

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;dj uÜgu 4'2 ( bÈlsÍï lghq;=j, § Ndú; jk .fvd,a neñ bÈ lrhs'

ld,Éfcao ixLHdj ( 04

bf.kqï M,h ( .fvd,a yd ueá nodu Ndú;fhka iDcq ì;a;s" ì;a;s uq¨ bÈ lrhs
wfmalaIs; l=i,;d ( WmlrK ksjerÈ j yeisrùfï l=i,;dj ^fïika yekao ,Uh uÜgï

,Sh" iam%S;= f,j,h&
² bx.S%is  neñ  l%uh  Ndú;fhka  neïu ne£u
   bx.%Sis neñ l%u uQ,O¾uh  wkqj .fvd,a  t<Su" ,U lsÍu"  uÜgï

                                 lsÍu

ye|skaùu ( .fvd,ska lrk bÈlsÍïj, jeo.;a u idOlh jkafka .fvd,a ne÷u hs'
neïula fyj;a ne÷ula hkq ì;a;shl ika;;sl isria l=ia;=r fkdfhfok
fia .fvd,a t<Su hs' fmdÿ Ndú;fha mj;sk  neñ j¾. f,i  nv.,a
neïu" T¿.,a neïu" bx.S%is neïu yd *af,ñIa  neïu y÷kd .; yels
w;r fuu tla tla ne÷ug úfYaIs; jQ ,laIK" iSudjka yd fhdod.;
yels ia:dkhka úúO fõ'

uQ,O¾uh ( ika;;sl isria l=ia;=r fkdfhfok fia .fvd,a t,Su u.ska ì;a;sh u;
ls%hdlrk Ndrhka jeä ì;a;s j¾.M,hla ;=< fnod yer ì;a;s md uq,
ls%hdlrk Ndrhka wju lsÍu .fvd,a ne÷ul uQ,O¾uh hs'

neïula we;s úg n,h fn§ hk wdldrh

  neïula fkdue;s úg n,h fn§ hk wdldrh

nv.,a neïu T¿.,a neïu

*af,añIa neïu

  

 

 
 

 

bx.S%is neïu
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wjYH WmlrK yd øjH (

l%ufõoh (    ² ñkqï máh yd kQ,a Ndú;fhka § we;s ì;a;s uq,a, i,l=Kq
lr .kak'

   ² ì;a;s uq,a,la boslsrSfï oS tla me;a;lg nv.,a fhfok úg
wfkla me;a;g T¿.,a fh§u bx.S%is neïfï ,laIKh ls'

   ² m<uqj T¿.,a jßh t<kak'
   ² nodu t<d (ñ'ñ' 10 .klug& ta u; ì;a;s uq,af,a m<uq T¿.,

t<kak'
   ² iamS%;= f,j,fhka ., Èla w;g yd yria w;g uÜgï lr wÈk

,o kQ,g tfla,s lrkak'
   ² kshñ; È. uek ì;a;sfha fl<jr ., t<d th o uÜgï lr

kQ,g tfla,s lrkak'

   ² tu ., m<uq .,g uÜgï lrkak'

   ² m<uq T¿.,g miq wdkndkaÿjla fhÈh hq;= h'  n,lrh yd
ñáh wdOdrfhka .fvd,la lmd wdkndkaÿj ilid .kak'

   ² w;r ueÈ T¿.,a t<kak'  Wv uÜgu yd kQ,g tfla,sh
mÍlaId lrkak'

   ² ±ka ì;a;s uq,af,a wfkla mi ì;a;sh i|yd nv.,a wdldrhg
.fvd,a fol ne.ska t<kak'  ,eî we;s .fvd,aj, È. yd m<,
wkqj neïfï .klu ilid .kak'

   ² .,a uÜgï lr kQ,g tfla,s lrkak'
   ² kQ,a bj;a lr l=ia;=r nodufhka mqrjd yekafoka fldgkak'
   ² m<uq jßh u; nodu t<d fojk jßh t<Su wdrïN lrkak'
   ² fuu neïfï § m<uq nv.,ajßh u; T¿.,a yd m<uq T¿.,a

jßh u; nv., o fhfok nj i,lkak'
   ² fojk jßfha .,a t<k úg uq,a ., yd wjidk .," hg jßfha

.,a uQK;g ,U lrkak'  w;r ueo .,a tu .,a folg tfla,ss
lrkak'

   ² wjYH Wig b;sß jß t<kak'

bosrs fmkqu

ie,eiau - 1"3 jrs

ie,eiau - 2"4 jrs

kQ,a iy
weK
(line & pin)n,lrh yd ñáh

(bloster sledge
hammer)

,Uh (plumb bob)
uÜgï ,Sh
  (straight edge)

nodu ;dÉÑh
 (mortar pan)

ueá nodu
(clay mortar)

.fvd,a
(bricks)

ñkqï máh
(measuring tape)

iamS%;= f,j,h
 (spirit level)

fïika yekao
 (mason trowel)
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ksÍlaIKhg u.fmkaùu ( ² ld¾h i|yd WÑ; WmlrK f;dard .ekSu $ WmlrKj, fodaI
² .fvd,aj, m%ñ;sh
² nodu ñY%Kfha iqÿiq fyda kqiqÿiq nj'
² WmlrK Ndú; lsÍfï Ys,amSh l=i,;dj ̂ Wod (- fïika yekao" ,Uh"

uÜgï ,Sh" iamS%;= f,j,h&'
² ,ndÿka ld,h

ks.ukh i|yd Wmfoia ( ²  fuu m%dfhda.sl ls%hdldrlu u.ska ;yjqre jk lreKq fudkjd o@'

^Wod(

1'  bx.S%is neïfï uQ,sl ,laIK jk T¿.,a jßhla yd nv.,a jßhla
udrefjka udrejg msysgk mßÈ bx.S%is neïu ksjerÈj ne§u

2'  uq,a T¿.,g miq wdkndkaÿjla fh§u'

² fuu ls%hdldrlu m%dfhda.slj Ndú;hg .; yels wjia:d

úfYaI lreKq ( ² bÈlsÍï lafIa;%fha nyq, j Ndú; jk yd jvd Yla;su;a ne÷ï l%uh

bx.S%iS neñ l%uh hs'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  03

wjYH øjH iQodkï lr .ekSu

wjYH wdjqo$WmlrK iQodkï lr .ekSu

iqÿiq we÷ulska wdhs;a;ïùu

ia:dkh mÍlaId lr wjYH mßos ilia lr .ekSu
ì;a;s uq,a, i|yd kQ,a we|Su
3" 4" 5 l%uh Ndú;fhka ì;a;s uq,a, i|yd kQ,a we|Su
ì;a;s uq,af,a iDcqfldaKsnfõ ksrjoH;dj ^  30&
nodu t<Su yd ;=kS lsÍu
Ys,amSh l%u wkqj yekao yeisrùu
nodu ;Ügqfõ .klu ;sria j mj;ajd .ekSu
.fvd,a t<Su

fofl,jr .fvd,a ,Ulr ilia lr .ekSu
.fvd,a jß" kQ,g tfla,s lsÍu
t<k ,o .fvd,a iam%S;= f,j,hg uÜgï lsÍu
l=ia;+r .klu ^wdikak f,i ñ'ó'10& mj;akd .ekSu
neñ rgdj
neïfï ksudj
lKavdhu ;=< iyfhda.fhka lghq;= lsÍu
;udf.a;a wka whf.a;a" wdrlaIdj ;yjqre jk fia lghq;= lsÍu
jev i:dkh msßisÿj" øjH yd WmlrK ms<sfj<g ;nd .ekSu
wdjqo WmlrK msßisÿ lr .nvd lsÍu

05

05

05

05

05

05

05

05

10
05
05
05
10
05
05
05
05

05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4.3.1   jer.ekajQ fldkal%SÜ mshkla úúO yev;,j,ska hq;= j ;ekSu

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re bÈßm;a

lrhs'

ksmqK;d uÜgu 4'3 ( bÈlsÍï lghq;= ioyd fldkal%SÜ Ndú; lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( wjYH;djg .e<fmk jer.ekajqï iys; fldkal%SÜ fldgila ;kkq

,nhs'

wfmalaIs; l=i,;d ( fok ,o  úia;rhlg wkqj jer.ekajqï fh¥ ir, fldkal%SÜ mshkla

ilia lsÍu  fï ioyd my; lreKq flfrys ie,ls,su;a ùu

² wjYH;dj wkqj yevhï ilia lsÍu ^fldkal%Sgh iú ùfuka miqj

wdrlaIdldÍ j iy myiqfjka yevhu .,jd bj;a l< yels úh

hq;= h'&

² jer.ekajQï Ndú;fha § ,nd§ we;s f;dr;=re wkqj jer .ekajqï iú

lsÍu

- m%Odk jer.ekajqï yd n, fnÿï jer.ekajqï y÷kd .eksu

- jer.ekajqï w;r mr;rh y÷kd .ekSu

- ksjerÈ È.g jer.ekajqï lïì lmd .ekSu

- jer.ekajqï lïì ksjerÈ j ia:dk.; lsßu iy ne÷ï lïì

u.ska fkdfjkia jk f,i .eg .eiSu

- ksjerÈ wdjrKh mj;ajd .ekSu

 ² fldkal%SÜ ñY% lsÍu" ;ekam;a lsÍu" iqixyikh lsÍu" moï lsÍu
ye|skaùu ( j¾;udk bÈlsÍï lafIa;%fha nyq,j u Ndú; jk bÈlsÍï øjHhla jk

fldkal%SÜ by< iïmSvH;d Yla;shlska hqla; h'   ksIamdokfha § Ndú;

lrk wuqøjHj, iajNdjh" wuqøjH w;r wkqmd;h ksIamdok ls%hdj,sh

hkd§ lreKq u; fldkal%SÜj, Yla;sh fjkia úh yels h'

;j o  jer.ekajqï Ndú;fhka  wd;kH m%;Hdn,h iy jHdlD;s m%;Hd

n,h hkd§ Yla;Ska i|yd Tfrd;a;= §fï yelshdj fldkal%sÜj,g ,ndÈh

yels h'

uQ,O¾uh ( iajNdjfhka u fldkal%SÜ iïmSvl Yla;sfhka hqla; h'  jer.ekajqï

u.ska fldkalS%Üj, wd;kH yd jHdlD;s Yla;sh jeä ÈhqKq l< yels h'

isfuka;s yd iudydrl w;r wkqmd;h c, isfuka;s wkqmd;h hk

lreKq m%Odk jYfhka fldkal%Sghl Yla;sh flfrys n,mdhs'

wjYH WmlrK yd øjH ( ² ñ'ñ' 10 o`.r jdfka lïì (10 mm tor steel)

² ñ'ñ' 12 o`.r jdfka lïì l+re (12 mm tor steel)

² wdudkh 18 m%udKfha neÿï lïì (G 18 binding wires)

² 3$4ZZ (19 mm) m%udKfha .,a (3/4'' metal)

² je,s (sand)

² idudkH fmdaÜ,kaâ isfuka;s (SLS107) (ordinary portland cement)

² msßisÿ c,h (pure water)

² ieye,ä  ±jfhka brd.;a ,E,s (timber planks)

È. 1000 mm x m<, 100 mm x .klu 25 mm

² lïì weK   (wire nails) ñ'ñ' 50

² uÜgï ,Sh (straight edge)

 ² w;alsh; (hand saw)
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² uq¨ uÜgu (tri square)

² w`vq ñáh (claw hammer)

² f,day lsh; (hack saw)

² ;dÉÑh (pan)

² nd,aÈh (bucket)

² ij, (shovel)

² fïika yekao (mason trowel pointed)

² lïì lgqj (hacker)

² lïì lmkh (bar cutter)

l%ufõoh (

² ,nd§ we;s f;dr;=re wkqj ilia l< hq;= jer.ekajQ fldkal%SÜ mshfka

yevh" ñkqï" jer.ekajqïj, úia;rh hkdÈh y÷kd.kak'

ie,eiau (plan view)

² jer.ekajqï fhÈh hq;= ÈYdjka yd jer.ekajqïj,g fhÈh hq;= wdjrKh

i,ld tla tla jer.ekajqï lïìfha os. yd tu j¾.fha wjYH lïì

,ehsia;= .; lrkak'

f,day lsh; lïì lmkh
lïì lgqj

ksñ fldkal%SÜ mshk

ññ 10 lïì 160 mr;rhg ̂ n, fnÿï jer.ekajqu& T10@ 160c/c

ññ 12 lïì 150 mr;rhg ̂ m%Odk jer.ekajqu& T12@ 150c/c

ññ 25 wdjrKh

400 mm
600 mm

100 mm

600

40
0

35
0

550
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² imhd § we;s jer.ekajqï lïì wjYH È.ska hq;= fldgiaj,g lmd

fjkalr .kak'

² tl u È.ska hq;= tl u j¾.fha lïì tlg ;nd ñáhla ne| tys

lïìfha ku ±lafjk igykla fhdokak'

² ie,iqï lr we;s mßÈ jer.ekajqï msysgqjd ne÷ï lïì Ndú;fhka

jer.ekajqï lïìj, msysàu fkdfjkia jk mßÈ n¢kak'

fldkal%SÜ fh§ug m%:u yevhu ;=< iels,a,

² imhd we;s ±j yd lïì weK Ndú;fhka yevhï ilia lsÍu'

fuys § 900la hq;= uq¨ ilialsÍfï§ uq¨ uÜgu Ndú;hg .kak' wjYH

kï yevh mj;ajd .ekSug wu;r ±j wdOdrl má u.ska yevhu

Yla;su;a lr .kak'

     yevhu

² l,ska ilia l< jer.ekajqï lïì iels,a," yevhu ;=< rojkak'

fuys§ jer.ekajqï ioyd kshñ; wdjrKh mj;ajd .ekSug wdjrK

leg Ndú; lrkak'

² imhd § we;s wuqøjH Ndú;fhka 1(2(4 ^3$4ZZ& wkqmd;fhka hq;=

fldkal%SÜ ñY%Khla ilia lrkak'

12 mm lïì10 mm lïì

 È. len,s .Kk  È. len,s .Kk

lïì .eg.eiSu

wdjrK  leg

formwork formwork
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 ² jer.ekajqï iys; yevhu ;=<g fldkal%SÜ ñY%Kh mqrjñka iqixyikh

lrkak'  fï ioyd fïika yekao iy ñ'ñ' 10 m%udKfha jer.ekajqï

lïìhl lene,a,la Ndú; l< yels h'

 ² u;=msg mDIaG ksudj ioyd uÜgï ,Sh iy fïika yekao Ndú;

lrkak'

 ² meh 24 lg miq yevhu .,jd bj;a lrkak'

 ² meh 24 lg miqj c,h fhdod moï lsÍu wdrïN lrkak'

ksÍlaIKhg u.fmkaùu ( ² ksÍlaIKh l< lreKq fuys olajkak'

Wod -

1' yevhu ilia lsÍu" Ndú; l< øjH" úúO yevhï wdlD;s

2' m%Odk yd n, fnÿï jer.ekajqï y÷kd .ekSu

3' wdjrK leg fh§u

4' fldkalS%Ü ñY%Kh ilia lsÍu

5' fldkalS%Ü fh§u

6' iqixyikh

7' moï lsÍu

ks.ukh i|yd Wmfoia ( ² fldkal%SÜ ksIamdokj, .=Kd;aul Ndjh /l.ekSu ioyd wuqøjH

imhd .ekSu" uekSu" ñY% lsßu" m%jdykh" ;ekam;a lsßu" iqixyikh

yd moï lsÍu hk mshjrj, § ksjerÈ Ys,amSh l%u wkq.ukh l< hq;=

nj

² jer.ekajqï fh§fï wjYH;dj'

² jer.ekajqï Ndú;fha § ie,ls,su;a úh hq;= lreKq

² yevhï Ndú;fha wjYH;dj yd yevhï ilia lsÍfï § ie,ls,su;a

úh hq;= lreKq

² úúO wjYH;d i|yd Ndú; jk yevhï j¾.

úfYaI lreKq ( ² m%Odk jer.ekajQï yd n, fnÿï jer .ekajqï bxðfkare Ñ;%j,

olajd we;s ÈYdjg ksjerÈ j t<sh hq;= h'

² jer.ekajqï fPaokh jk iEu ia:dkhla u ne÷ï lïìj,ska ne¢h

hq;= h'

² wdjrK l=Üá u; jer.ekajqu ;nd l=Üáfha we;s lïì u.ska

jer.ekajqug ne¢h hq;= h'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  04

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

m%fhda.sl ls%hdldrlu i|yd iQodkï jQ ia:dkh msßisÿ lsÍu

ie,iqu lshjd iQodkï ùu

ie,eiqug wod< j

- m%Odk jer.kajqïj, os.g jer.ekajqï lmd .ekSu ^05&

- n, fnÿï jer.kajqïj, os.g jer.ekajqï lmd .ekSu ^08&

- lïì oe, ieliSu i|yd ne`ÿï lïì lmd .ekSu ^02&

- yevh fkdfjkia jk mßos lïì oe, ieliSu ^10&

yevhu ilia lsÍu

- imhd we;s oej oS we;s ñkqïj,g lmd .ekSu  0.5 mm  ^05&

- uq¿ 900 jk fia lïì weK .id yevhu iEoSu ^05&

- yevhu ia:dhs lsÍug l%ufõo Ndú;h ^03&

yevhu ;=< jer.ekajqï iels,a, ;nd wdjrK legfhdod jeiau ieliSu

fldkal%SÜ ñY%Kh ieliSu

fldkal%SÜ ;ekam;a lsÍu yd iqixyhkh lsÍu

fldkal%Sgfha ksudj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl ms<sfj;a wkq.ukh lsÍu

iïm;a M,odhS f,i fhdod .ekSu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

05

03

03

03

03

25

13

05

10

10

05

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4.3.2 y;/ia fldkalS%Ü l=¿Kla ioyd Wvy¨ keùu (stirrup)

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh

lrhs'

ksmqK;d uÜgu 4'3 ( bÈlsÍï lghq;= ioyd fldkal%SÜ Ndú; lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( úúO ks¾udKj, Wvy¨ fh§u úia;r lrhs'

wfmalaIs; l=i,;d ( ² l=¿fKa yrialv yd jeiau .ek ie,ls,su;a fjñka kshñ; È.g

lïìh lmd .ekSu

² yrialv ñkqu fjkia fkdjk mßÈ ksjerÈ yevhg Wvy¨ kjd

.eksu

ye|skaùu ( f.dvke.s,sj, by< we;s Ndrhka w;a;sjdru lrd iïfma%IKh lsÍug

l=¿Kq Ndú; flf¾' túg l=¿Kq u; we;sjk Ndrhka ksid l=¿fKa
jer.ekajqï lïì nl, ùu je<elaùug Wvy¨ fhfoa'

uQ,O¾uh ( jHdlD;s m%;Hd n,h fya;=fjka jer.ekakqïj,g we;sjk n,mEu

je<elaùu Wvy¨ fh§fï uQ,sl wruqK hs'

wjYH WmlrK yd øjH ( ² ñ'ñ' 6 uDÿ jdfka lïì (6 mm mild steel bars)

² f,day lsh; (hack saw) fyda lïì lmkh (bar cutter)

² lïì keùu ioyd lïì len,s iú lrk ,o jev nxl=j (bar

bending bench)

² ñ' 3  ñkqï máhla (3 m steel tape)

² ñ'ñ' 10 .e,ajkhsia nghla

² uq¨ uÜgu   (try square)

 lïì keùu ioyd fhdod.kakd WmlrKh

 (bar bender)

Wvy¨

fldkalS%Ü l=¿Kl n, iïfma%IKh

l=¿fKa
jer.ekakqï
iels,a,

 lïì kejqï nxl=j

 (bar bending bench)
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l%ufõoh ( l=¿fKa yrialvg .e<fmk mßÈ jeiau i|yd È. wvqlr f,day

lsh; u.ska wjYH È.g uDÿ jdfka lïìh lmd .kak' ^fuys§ Wvy¨"

                              m%Odk lïìj,g ne§u ioyd fofl<jr fldlalla ;eìh hq;=w;r ta

                              ioyd 10d muK È.la ;eìh hq;= h&'

lemqï È.  .Kkh lsÍu ioyd j.=j

 ² lmd.;a lïìh ñkqï máfhka uek lïìh fomi ñ'ñ' 75  ne.ska

yqkqq lene,af,ka i,l=Kq lr bkamiq me;s y;f¾ È. o i,l=Kq lr

.kak'

² ñ'ñ'75 i,l=Kq lrk ,o fldgi .e,ajkhsia ngh ;=<g we;=¿ fldg

i,l=K we;s ia:dkh jev nxl=fõ iúlr we;s ñ'ñ' 10  lïì len,s

fol w;rg ;nd kud .kak'

² fï wdldrhg u  ñ'ñ' 175  i,l=Kq lrk ,o fldgi o .e,ajkhsia

ngh ;=<g we;=¿ fldg i,l=K we;s ia:dkh ñ'ñ' 10 lïì len,s

fol w;rg ;nd kud .kak'

keñ i|yd wvq lsÍu 2d

 225x225 l=¿K

fldl=-

wju ññ

75 fyda 10d

1

l=¿fKa

yrialv

^ññ&

225 x 225

lïì

úIalïNh

(d)  ^ññ&

6

jeiau ^ññ&

25

A ̂ Wvy¨fõ

flakaø È.&

^ññ&

4[225-(2x25)-

(2 x 3)] = 676

fldl=- wju

ññ 75 fyda

 10d

^fldl= 2ls'&

  2 x 75 =

  150

keñ i|yd wvq

lsÍu ^keñ 5ls&

tla keïulg

2d ne.ska

5 x 2 x 6 = 60

lemqï È.

^ññ&

(4 + 5 +6)

= 676 + 150 -
    60
= 766

2 3 4 5 6 7
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 ² Wvy¨ lïìh kjd wjika jQ miq tys yrialv ñkqï fjkia fkdù

;sìh hq;= w;r yrs y;/ia yevh o mej;sh hq;= h'  uq¨ 900  g ;sìh

hq;= h'

ksÍlaIKhg u.fmkaùu ( ² lïì lemqï È. .Kkh lsÍfï § we;sjQ ÿIalr;d fõ kï

² kejqï wÉpqj idod .ekSu

² Wvy¨ keùu - ñkqï yd yevh

ks.ukh i|yd Wmfoia ( ² fuu m%dfhda.sl ls%hdldrlu u.ska ;yjqre jk lreKq fudkjd o@

úfYaI lreKq ( ² l=¿Kl nl, ùu tys cHdñ;sl ñkqï u; rod mj;S'   Wiska jeä"

  isyska  l=¿Kq    myiqfjka  nl,   jk  w;r  Wiska  wvq"  jeä

  yrialvlska hq;a l=¿Kq nl, ùfuka j<lshs'  Wvy¨ w;r mr;rh

  wvq jQ ;rug nl, ùu j<lS'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  05

wjYH wdjqo$WmlrK iQodkï lr .ekSu
wjYH øjH f;dard .ekSu
wdrlaIl me<`ÿï Ndú;h
  lïì kshñ; È.g lmd .ekSu
m;=,a ±,
m%Odk jer.ekajqï
Wvy¿
m;=,a ±, ne£u
  lïì keóu
m%Odk jer.ekajqï
Wvy¿
ne÷ï lïì ilia lr .ekSu
ne÷ï lïìfhka ne£u
ksrjoH;dj mÍlaId lr kshñ; yevhg ilia lsÍu
iïm;a wrmsßueiafuka lghq;= lsÍu
lKavdhfï idudðlhka iu`. iyfhda.fhka lghq;= lsÍu
wdjqo yd WmlrK msßisÿ lr ia:dk.; lsÍu
mqoa., yd foam, wdrlaIdj ;yjqre jk mßÈ lghq;= lsÍu
ls%hdj,sh w;r;=r wjOdkfhka lghq;= lsÍu

05
05
05

05
05
05
10

10
10
05
10
10
03
03
03
03
03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4.3.3 fldkal%SÜ mÍlaIK l=Üá iE§u

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re bÈßm;a

lrhs'

ksmqK;d uÜgu 4'3 ( bÈlsÍï lghq;= ioyd fldkal%SÜ Ndú; lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( ² fldkal%SÜj, .=Kdx. úia;r lrhs'

² úúO wjYH;d ioyd jQ fldkal%SÜ Ndú; wkqmd; meyeÈ,s lrhs'

² úúO wjYH;d ioyd  jQ fldkal%SÜ ñY%K ioyka lrhs'

wfmalaIs; l=i,;d ( ² Wiia .=Kd;aul njla we;s fldkal%SÜ Wmdx. ksIamdokh ioyd

fldkal%SÜ ksIamdok ls%hdj,sfha wuqøjH f;dard.ekSu" uekSu" ñY%
lsÍu" fldkal%SÜ m%jdykh yd ;ekam;a lsÍu" iqixyikh yd moï

lsÍu hk mshjrj, § ksjerÈ Ys,amSh l%u wkq.ukh lsÍu

² imhd.;a fldkal%SÜ ñY%Khl idïm,hla Ndú;fhka fldkal%SÜ

mßlaIK l=Üáhla ilia lsÍu
ye|skaùu ( isú,a bxðfkare lafIa;%fha  nyq,j u Ndú; jk ksIamdÈ;  bÈlsÍï

øjHhla jk fldkal%SÜj, .=Kd;aul nj mßlaId lr ne,Sug úúO

mÍlaIK isÿlrhs'  ta w;ßka fldkal%SÜ iú ùfuka miq iïmSvH;d

Yla;sh mÍlaId lr ne,Sug fhdod.kakd tla l%uhla jkafka fldkal%SÜ

l=Üá mÍlaIKh hs' fldkal%SÜ l=Üá mÍlaIKfha § mÍlaIK l=Üá

ilia lr kshñ; Èk .kKla moï lr hka;%h u.ska iïmSvH;d

n,hlg ,la lr mßlaIK l=Üáh ì§ hk Ndrh;a tu Ndrh fh¥

fldkal%SÜ uqyqKf;a j¾.M,h;a u; fldkal%Sgfha iïmSvl Yla;sh

ks.ukh l< yels h'

Wod - ñ'ñ' 150 x 150 uqyqK;la we;s fldkalS%Ü l=Üáhla ksõgka

4500l Ndrhl§ ì£.sfha kï tys iïmSvl Yla;sh jkqfha

4500 N/mm2 = 0.2 N/mm2

150 x 150mm2

fuh tall j¾.M,hla u; ord.kakd Ndrh jk w;r N / mm2 fyda

kN / m2  f,i ukskq ,efí'

uQ,O¾uh ( ksjerÈ Ys,amSh l%u wkq.ukh lrñka idod.kakd ,o fldkalS%ghl

iïmSvH;d Yla;sh ;yjqre lr .ekSu ioyd fldkal%SÜ ñY%Kfhka ,nd.;a

ksheÈhla Ndú; lrñka fldkal%SÜ mßlaIK l=Üá ieliSu isÿlrhs'  tu

fldkal%SÜ mßlaIK l=Üá úoHd.drfha§ hka;%dkqidrfhka iïmSvkhg

,lalr ì|jeàfï§ ord isák Wmßu iïmSvH;d Yla;sh y÷kd .kshs'

fuh idïm,h ,nd.;a fldkalS%gfha iïmsvH;d Yla;sh f,i y÷kd

.kshs'

fldkal%SÜ l=Üá jd;a;= lr Èk 7l § 14 l § fyda 28 l § iïmSvl Yla;sh

mÍlaId lr fldkal%Sgfha Yla;sh ms<sn|j ;SrKh lrhs'
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fhfok ia:dkh wkqj wjYH iïmSvH;d Yla;sh fjkia jk w;r

- øjH wkqmd;h

- øjHj, .=Kd;aul nj

- ñY% lsÍu

- moï lsÍu

hk lreKq o iïmSvH;d Yla;sh flfrys n,mdkq we;'

wjYH WmlrK yd øjH (

² idudkH fmdaÜ,kaâ isfuka;s (ordinary potland cement)
² je,s (sand)
² 3$4 ZZ l¿.,a len,s (metal)
² c,h  (water)
² fldkal%SÜ mÍlaIK l=Üá ioyd wÉpqj (cube mould)
² flgqï l+r  (tamping rod)
² fïika yekao (mason trowel)
² ;dÉÑh (pan)
² nd,aÈh (bucket)

² ij,  (shovel)

l%ufõoh ( ² isfuka;s"  je,s yd l¿.,a len,s fok ,o wkqmd;hg mßudj wkqj

c,h iu. ñY%lr fldkal%SÜ ñY%Kh ilia lr .kak'

² we;=<; mDIaGj, ,sysis øjHhla wdf,am l< 150 x 150 x 150 mm

m%udKfha fldkal%SÜ mÍlaIK l=Üá ioyd jQ wÉpq fydÈka msßisÿ lr

fijK iys; ;sria ìul ia:dk.; lrkak'

² ilid.;a fldkal%SÜ ñY%Kh wÉpqfjys Wiska 1$3lg jvd ;rula

jeäjk f,i mqrjd u;=msg mDIaGh ;sriaj isák fia ilikak'

² úYalïNh ñ'ñ' 16la jQ ñ'ñ' 600 È." f.da,dldr ;=v iys; flgqï l+r

Ndú; lr 35 jdrhla iudldrj wÉpqj ;=< we;s fldkalS%Ü iqixyikh

lrkak'

² iqixyikfhka miqj wÉpqfjys we;=<; Wfika wdikakj 1$3l Wi

m%udKhla fldkal%SÜ u.ska msÍ ;sìh hq;= h'

² jdr 03 l§ iïmQ¾K wÉpqj fldkal%SÜ u.ska mqrjd wjika jQ miq

u;=msg mDIaGh fïika yekao u.ska uÜgï lsÍu l< yels h'

²  fldkalS%Ü iys; wÉpqj meh 24la tu ia:dkfha u ;nkak'

²  meh 24lg miqj wÉpqj fldkal%SÜ mÍlaIK l=Üáhg ydks fkdjk

f,i wdrlaIs; j .,jd bj;a lrkak'

²  jd;a;= lrk ,o Èkh" l=Üáh uqÿfka uelS fkdhk ;Ska;hlska

i,l=Kq lrkak'

l¿.,a len,s fïika yekao
;dÉÑh

nd,aÈh
ij,

fldkalS%Ü mÍlaIK

l=Üá i|yd wÉpqj

(cube mould)
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²  mßlaIK l=Üá c,h ;=< iïmQ¾Kfhka .s,ajd

    ;nkak'

²  Èk 3 la" 7 la" 14 la fyda 28 la .;jQ miq fuu

    l=Üá mÍlaIdjg Ndckh l< yels h'

           fldkalS%Ü l=Üá iE§u

ksÍlaIKhg u.fmkaùu ( ² my; lreKq iïkaOfhka Tfí ksÍlaIK ioyka lrkak'

² wÉpq ilia lsÍu yd ia:dk.; lsÍfï § ie,lsh hq;= lreKq

² fldkalS%Ü ñY%Kh ieliSu

² wÉpqjg fldkalS%Ü fh§u

² wÉpqj .,jd bj;a lsÍu

² Èkh i,l=Kq lsÍu

² c,fha .s,ajd moï lsßu

ks.ukh i|yd Wmfoia ( ² fldkalS%ghl wfmalaIs; iïmSvl Yla;sh ,nd .ekSug bjy,a jk

lreKq

² mÍlaIK l=Üá u.ska fmkajk Yla;sh yd ;:H fldkalS%gfha

Yla;sh w;r fjkialï we;sùug fya;=

úfYaI lreKq ( ² fldkal%SÜ mÍlaIK l=Üá lsysmhla ilia lrhs kï" tu tl tlla

ioyd fldkal%SÜ kshe¢ ,nd.;a wjia:dj y÷kd.; yels jk f,i

kdulrKh l< hq;= h'  fï ioyd c,fha Èh fkdjk ;Ska; j¾.hla

Ndú; l< hq;= h'

² fldkal%SÜ ñY%Kfha c, isfuka;s wkqmd;h ksjerÈ j mj;ajd .ekSu

ms<sn| j wjOdkh fhduq l< hq;= w;r  c,  mßudj kshñ;  mßudj

blaujd hdfuka Yla;sh úYd, f,i ydks úh yels h'

² ksjerÈ iïmSvH Yla;sh ,nd.ekSu ioyd  wju jYfhka fldkal%SÜ

mÍlaIK l=Üá 3la j;a mÍlaId lr idudkH w.h .Kkh l< hq;= h'

jd;a;= lrk ,o mÍlaIK l=Üá

mÍlaIK l=Üá ì| Yla;sh uksk hka;%h
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;%sldj  06

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

m%fhda.sl ls%hdldrlug iQodkï jQ ia:dkh msßisÿ lsÍu

wod< ia:dkh wjYH;djg .e<fmk mßos msßisÿ lr .ekSu

fldkalS %Ü ñY%Kh i|yd øjH uekSu

- je,s yd isfuka;s uekSu yd ñY% lsÍu ^02 2=04&

- ñY%Kh w;=rd wod< wkqmd;hg ta u; .,a úisÍu ^02&

- c,h fhdod fldkal%SÜ ñY%Kh ilia lsÍu ^03&

fldkal%SÜ mÍlaIK wÉpq msßisÿ lsÍu ^02&

fldkal%SÜ mÍlaIK wÉpqj, we;=<; mDIaGfha ,sysis f;,a $ oeúf;,a
wdf,am lsÍu

wÉpq .e<fmk ia:dkhl ia:dk .; lsÍu

ilid .;a fldkal%SÜ ñY%Kfhka wÉpqfõ Wiska 1$3 lg uola jeä
m%udKhla msrùu

fldkal%SÜ iqixykh lsÍu

;j;a jdr folloS wÉpqj msrùu yd iqixykh lsÍu ^04 02&

wÉpqfõ by< mDIaGh uÜgï jk mßos ieliSu

fï wdldrhg ;j;a wÉpq ilia lsÍu ^05 2&

meh 24 g miq wÉpqj .e,ùu

jd;a;= lrk ,o oskh fkdueflk ;Ska; u.ska fldkal%SÜ l=Üáfha
i,l=Kq lsÍu

fldkal%SÜ l=Üá c,fha .s,ajd ;eîu ^05 3&

lKavdhfï idudðlhka iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl ms<sfj;a wkq.ukh lsÍu

iïm;a M,odhS f,i fhdod .ekSu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ lsÍu

tl;=j

03

03

03

03

03

08

02

04

04

02

08

04

10

05

05

15

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr

@
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4.3.4    fldkal%SÜ neyqï mßlaIKhla lsÍu

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh

lrhs'

ksmqK;d uÜgu 4'3 ( bÈlsÍï lghq;= ioyd fldkal%SÜ Ndú; lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( ² fldkal%SÜj, .=Kdx. úia;r lrhs

² úúO wjYH;d ioyd jQ fldkal%SÜ ñY%K ioyka lrhs

wfmalaIs; l=i,;d ( ² iqÿiq wuqøjH f;dard .ekSu

² § we;s wkqmd;hkag wkqj wuqøjH uek ksjerÈj ñY% lsßu

² neyqï mßlaIKhg wod< WmlrK yÿkd.eksu yd ksjerÈj Ndú;

                                lrñka mßlaIKh isÿ lsÍu

² neyqï Wi ksjerÈj lshùu

ye|skaùu ( bÈlsÍï  lafIa;%fha§   nyq,j u  Ndú;  jk  bÈlsÍï  øjHhla  jk

fldkal%SÜj,  .=Kd;aulNdjh mÍlaId lsÍu ioyd úúO mßlaIK isÿlrkq

,efí' ta w;ßka fldkal%SÜj, jev lsßfï myiqj (workability) mßlaId

lsÍug  neyqï mßlaIKh isÿlrkq ,nhs'   tla  tla  fldkalS%Ü  fYa%Ks

ioyd ridhkd.dr mßlaIK  u.ska ;yjqre lr.;a neyqï Wila we;'

neyqï Wi mßlaId lr ne,Sfï§ mßlaIKh ioyd ,nd.;a fldkal%SÜ

ñY%Khg wod< neyqï Wi ,nd ;sfí kï jevlsÍug myiq fldkal%Sghla

f,i ±laúh yels h'

          iïu; Y%S ,xld f.dvke.s,s m%ñ;slrKh wkqj fldkalS%Ü ñY%K ioyd wkqu; neiau

uQ,O¾uh ( fldkal%SÜ ñY%Khl jev lsÍfï myiqj neyqu u; ks.ukh l< yels h'

ksjerÈ ñY%K wkqmd;" c, isfuka;s wkqmd; wkqj kshñ; mßÈ ñY% l<

fldkalS%ghl jev lsÍfï myiqj by< uÜgul mj;S'  m%udKj;a kuHYS,S

nj iy iqixyikh lsÍfï myiqj fuhska ±la fõ'

 neiau ñ'ñ' j,skaNdú;h

lïml
Ndú; jk

lïml
Ndú; fkdjk

w;a;sjdru ioyd ;ks fldkal%SÜ" wdOdrl
neñ yd we;=reï

.klu ñ'ñ' 75g wvq f.ìu

jer.ekajq fldkal%SÜ ;<d|" mqjre yd l=¿Kq

wêl jer.ekajqï iys; ;=kS yrialv

fldkal%SÜ

10-25
25-40
25-40

40-50

50-75
75-100
75-100

125-150
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wjYH WmlrK yd øjH ( ² neyqï fla;=j (slump cone)

² fudg ;=v iys; 16mm lïì l+r

      (16 mm tamping rod,600 mm long)

² me;,s ;yvqjla  (flat plate)

² ñkqï rE, (measuring scale)

² fldKiai   (scoop)

² fldkalS%Ü ñY%Kh   (concrete)

   ^mÍlaIK wxl 4'3'1 ioyd idod

.kakd ,o fldkal%SÜ ñY%Kh

fï i|yd Ndú; l< yels h&

² iamS%;= f,j,h (spirit level)

l%ufõoh ( ² fyd¢ka msßisÿ lr.;a neyqï fla;=j me;,s ;yvqj u; ;nd fldkal%SÜ

ñY%Kh fldKiai Ndú;fhka fla;=fõ Wiska 1$3la muK mqrjkak'

² fldkal%SÜ fyd¢ka ;ekam;a jk mßÈ fudg ;=v iys; ñ'ñ'  16 lïì

l+frka 25 j;djla tu fldkal%SÜ ñY%Kh flàug ,la lrkak'

² by; wdldrhg neyqï fla;=j msfrk f;la  ;Ügq 3la jYfhka

fldkal%SÜ oud iEu ;Ügqjlau 25 jrla ne.ska flàug ,la lrkak'

² wk;=rej jeäuk;a fldkal%SÜ lïì l+frka lmd bj;a lr neyqï

fla;=j fkdfi,ajk mßÈ fomi we;s w,a¨ foflka isriaj Tijd

th fldkal%SÜ neiau wi,ska me;,s ;yvqj u; ;nkak'

² fuys§ neyqï fla;=j isriaj by<g Tijd bj;a lsÍfï§ fldkal%SÜ

ñY%Kh hï lsis Wila my<g nei hdula ksÍlaIKh l< yels h'

neyqï mÍlaIK WmlrK

neiaufla;=j by<g tiùufldkal%SÜ mqrjk ,o fla;=j
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ksÍlaIKhg u.fmkaùu ( my; lreKq iïnkaOfhka Tfí ksÍlaIK i|yka lrkak'

 ² fla;=j fldkalS%Üj,ska msrùu

 ² fla;=j by<g tiùu

 ² neyqfï yevh iy Wi

ks.ukh i|yd Wmfoia ( fuu mÍlaIKh u.ska ;yjqre jk lreKq fudkjd o@

 ² neyqï Wi wvq jQ úg iqixyikh wmyiq fõ. fldkal%SÜ

fydÈka ;ekam;a ùu isÿ fkdfõ'

 ² neyqï Wi jeä jQ úg  fldkal%SÜj, ix>gl úix.ukh ù

Yla;sh ÿ¾j, fõ'

 ² bÈlsÍï lghq;=j, § fuu mÍlaIKfhka ,nd.;a ±kqu iy

l=i,;d Ndú; lrk wkaou

úfYaI lreKq ( ² fldkal%Sghl jev lsÍfï yelshdj ioyd thg fhdokq ,nk

c,h m%udKh fndfyda fihska n,mdhs'  iuyr wjia:dj, §

fuu c, mßudj wvq $ jeä lsÍfï wjYH;djhla mek k.sk

w;r tla tla fldkal%SÜ fY%aKshg wod< c, m%udKh fjkia

fkdlr tys neyqï Wi wvq $ jeä lr .ekSu ioyd ud;a;=

(admixtures) Ndú; lrkq ,efí'

 ² neiau wvq jQ úg jev lsÍfï myiqj ySk fõ'  ta ksid ta ta

ia:dk ioyd wkqu; neiaug .e<fmk mßÈ fldkal%SÜ ñY%Kh

ilia lr .; hq;= h'

 ² lïml Ndú;fha § wkqu; neiaug jvd fnfyúka wêl neiaula

lïml Ndú; fkdfldg fldkal%SÜ iqixyikh lsÍu ioyd

wjYH jk nj j.=j wkqj fmks hhs' fï ksid yels iEu

úg u iqixyikh ioyd lïml Ndú; l< hq;= h'

² rEmfha mßÈ neyqï fla;=j u; lïì l+r fyda iamS%;=

  f,j,h ;nd  ñkqï rE,  wdOdrfhka fldkal%SÜ

  ñY%Kh my<g nei .sh Wi fyj;a neyqï Wi

  ,nd .; yels h'
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fmr iQodku

@

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 07

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

m%dfhda.sl ls%hdldrlu iQodkï jQ ia:dkh msßisÿ lsÍu

wod< ia:dkh wjYH;djg .e<fmk mßos msßisÿ lr .ekSu
neyqï fla;=j yd Ndú; wfkl=;a Wmdx. msßisÿ lr .ekSu
fldkalS%Ü ñY%Kh ilia lsÍu
fldkal%SÜ ñY%Kh neyqï fla;=j ;=<g msrùu yd iqixyikh lsÍu

j dr  3 i | y d m̂sr ùu 5 x 3/ iqixyih lsÍu 5 x 3 )

u;=msg ieliSu" úisÍ we;s fldkal%SÜ ;yvqfjka bj;a lsßu

fla;=j isriaj by<g tiùu

neiau ksjerÈ j uekSu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ lsÍu

03

03

03

03

03

10

10

30

05

05

10

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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4'5'1     jy,hl m¨ uQÜgqjla iys; wdlD;shla ilia lsÍu'

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;d uÜgu 4'5 ( ir, jy,hl jHqyh úia;r lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( uQ,sl ±j uqÜgq l%u fhdod .ksñka ±j fldgia tl,ia lrhs'

wfmalaIs; l=i,;d ( ² i,l=Kq lsÍu'

² ksjerÈ wdjqo f;dard .ekSu'

² i,l=Kq wkqj ksjerÈj lmd uQÜgqj jeoa§u'

² wdjqo ksjerÈ j Ndú;h yd kv;a;=j'

² jev lsÍfï§ wdrlaIl mQ¾fjdamd wkq.ukh lsÍu'

² hym;a jev mqreÿ wkq.ukh lsÍu'

ye|skaùu ( ±j jy,hla úúO ±j fldgiaj,ska hqla; fjhs'  ì;a;s u; hg,S" uqÿka

hg,S" mrd," Ímam yd wÜgjd, bka iuyrls'  jy, rduqj iE§u i|yd

fuu ±j fldgia wjYH mßÈ iïnkaO l< hq;= h'  fufia iïnkaO lsÍu

i|yd ±j uQÜgq yd iú l=re Ndú; fõ'  fuu ls%hdldrlu u.sska jy,hl

ì;a;s hg,S i|yd fhfok l;sr wvm¿ uQÜgqjla ilia lsÍug yels jkq

we;'

uQ,O¾uh ( ±j fldgia folla uQÜgq u.ska iïnkaO lsÍfï§  tu fldgia fofla u

Yla;shg ydkshla fkdjk f,i uQÜgqj ielish hq;= h' tfuka u tu

uQÜgqjg n,dfmdfrd;a;= jk nr ord isàfï yelshdj o ;sìh hq;= h' fï

ksid ±j uQÜgq ieliSfï§ ta ta ±jfhka lmd

bj;a l< hq;= m%udKh yd lemqï yev ksjerÈj

;sîu jeo.;a fõ' ±j uQÜgq ieliSfï § ta ta

uQÜgqjg wdfõksl ms<s.;a yev yd lemqï m%udK

Ndú; l< hq;= h' l;sr wvm¿ uQÜgqj fhfokqfha

ì;a;shla u; hg ,S folla tlsfklg

iDcqfldaKsj fhfok wjia:djl§ tu hg,S fol

uQÜgq lsÍu i|yd h'

 m, y;f¾ jy,la

 l;sr wvm¿ uQÜgqj

l;sr wvm¿ uQÜgqj
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wjYH WmlrK yd øjH (

²   ñ'ñ' 300 È." ñ'ñ' 75 x 50 yrialv

    iys; h;= .dk ,o uDÿ ±j len,s

    2la (timber - 75 x 50 x 300 mm long

      2 pieces )

²     uq¨ uÜgu (tri square) ²    jrlal,h  (marking gauge)

²    w;a lsh; (hand saw)

²     leg h;a;  (block plane) ²     ñ'ñ' 25 mÜgï kshk
         (beveled chisel 25 mm)’

²    nxl= o`vq w`vqj iys; jev fïih
          (bench with carpentry vice)

²     w¢k msysh (marking knife)

 ²    ;yvq lsh; (tenon saw)



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

30

l%ufõoh ( ,eî we;s ±j len,s fol mÍlaId lr my; lreKq ;yjqre lr .kak'
È. - ñ'ñ' 300
m<, - ñ'ñ' 75
Wi - ñ'ñ' 50

me;s yd yq,ia tlsfklg iDcqfldaKSj ;sfí o@  ̂ uq¨ uÜgu wdOdrfhka
mÍlaId lrkak'&

² me;s fol yd yq,ia fol w;ßka fyd| u me;a; yd fyd| u yq,y
f;dard f.k Bg kshñ; i,l=Kq fhdokak'

² ,eî we;s ±j  len,s  fofla u  tla  fl<jrl  isg
ñ'ñ' 75 ne.ska uek uq¨ uÜgu wdOdrfhka ±j len,s

         fol u jgd mekaif,ka bß w¢kak'

² uq¨ uÜgu wdOdrfhka bß we£ug uq¨ uÜgu fya;a;=
lsÍu i|yd ks;r u fyd| u me;a;  yd   fyd|u  yq,y
muKla fhdod .kak'

² tu i,l=fKa isg ;j ñ'ñ' 75 la msgqmig f¾Ldjla i,l=Kq lrkak'

² fufia fyd| u me;a; u; w¢k ,o f¾Ld uq¨ uÜgu wdOdrfhka
fomi yq,ia fofla o i,l=Kq lrkak'

² jrlal,h ,Sfha .klu jk ñ'ñ' 50 ka wvlg ^ñ'ñ' 25 lg& ilia
lr tu m%udKh yq,ia fofla i,l=Kq lrkak' jrlal, bß jeä È.g
we£fuka ,Sfha iSÍï we;s úh yels neúka wjYH È.g muKla jrlal,
f¾Ld w¢kak'

 

fyd|u me;a;

 

fyd|u yq,y

 

75 mm
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² oeka uQÜgqj i|yd ,S fofla lmd bj;a l< hq;= fldgia i,l=Kq
lr .kak' lemqï f¾Ld muKla w¢k msysfhka i,l=Kq lrkak'

² bj;a l< hq;= fldgia w;a lsh; fyda ;yvq lsh; yd mÜgï kshk
Ndú;fhka lmd bj;a lrkak'

² i,l=Kq lrk ,o f¾Ldj,g muKla ksjerÈj lemSfuka ukd fya;a;=jla
,nd .; yels h'

² lmd ilia lrk ,o ,S fol joaokak'

² ;o .;shla ;sfí kï kshfkka msßisÿ lr jeoaÿï bv ,nd .kak'

² uQÜgqj iDcqfldaKS j ;sfí±hs uq¨ uÜgu wdOdrfhka mÍlaId

lrkak'

² uQÜgqfõ Wia ñá ;sfí kï leg h;af;ka .d uÜgï lrkak'

² wdjqo" WmlrK yd jev l< ia:dkh msßisÿ lrkak'

ksÍlaIKhg u. fmkaùu (

m%dfhda.slh lrk w;f¾ jegyS .sh lreKq fuys i|yka lrkak'

WodyrK f,i

² WmlrK yd øjHj, ksrjoH;dj

² wdjqo Ndú;fha§ ie,lsh hq;= lreKq

² jeoaÿfï fya;a;=j

² yev;, i,l=Kq lsÍfï§ ie,lsh hq;= lreKq
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ks.ukh i|yd Wmfoia (

² fuu uQÜgqj i|yd ,S fofla yß wvla ne.ska muKla lmd bj;a

lrkafka wehs@

² fuu uQÜgqj fhdod .; yelafla lskï j¾.fha jy, i|yd o@

² fuu uQÜgqj wkqj ì;a;sh u; ;efnkqfha ,S yrialvfha jeä ñkqu
iys; uqyqK; hs' Bg fya;=j l=ulao@

úfYaI lreKq (

² uQÜgqj fhdod hg,S fol jEoa¥ miq ,S fl<jrj,a .e,ù hdu je<elaùu
i|yd ,S yrialvfha jeäu ñkqu jk ñ'ñ' 75 g iudk m%udKhla ,S
fofla u fl<jrg ;eìh hq;= h'

² fuu uQÜgqj i|yd iúl=re wjYH fkdfõ'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  08

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

ld¾hg iqÿiq ia:dkhla f;dard .ekSu

ls%hdj,shg .e,fmk fia ia:dkh ilia lr .ekSu

Ímam len,s fofla me;s yq,iaj, iDcqfldaKS nj ;yjqre lsÍu

^50 25& mm ,S len,s fofla tla fl<jrla ne.ska uq̈  uÜgu wdOdrfhka
odrhg iDcq f¾Ld we`§u ^52&

w;a lsh; fyda ;yvq lsh; wdOdrfhka i,l=Kq Èf.a lmd .ekSu ^52&

lmd.;a fl<jrj,a uq¨ uÜgu fyda iajdh uÜgu wdOdrfhka 450

fldaKhka msysgk mßÈ i,l=Kq lsÍu ^52&

i,l=Kq Èf.a lmd .ekSu ^25&

lmd.;a fl<jrj,a 50100 mm mrd,h u; ;nd tfla,s lr mrd,hg
900 jk mßÈ msysgqjd .ekSu ^52&

50mm lïì weK folla u.ska Ímam fldgia fol mrd,hg iú lsÍu

^52&

fya;a;=fõ ksjerÈ nj

ñ'ó' 0 5    ^05&

ñ'ó'5 10    ^05&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

02

02

02

02

02

05

10

10

10

10

10

10

10

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

33

 m%dfhda.sl ls%hdldrlï

4'5'2    jy,hl Ímam uQÜgqjla iys; wdlD;shla ilia lsÍu'

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j, § úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;d uÜgu 4'5 ( ir, jy,hl jHqyh úia;r lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( uQ,sl ±j uQÜgq l%u fhdod .ksñka ±j fldgia tl,ia lrhs'

wfmalaIs; l=i,;d ( ² ±j lemSu i|yd i,l=Kq lsßu

² ksjerÈ wdjqo f;dard .ekSu

² wdjqo ksjerÈj Ndú;h yd kv;a;=j

² jev lsÍfï §  wdrlaIl mQ¾fjdamd wkq.ukh lsßu

² hym;a jev mqreÿ wkq.ukh lsßu

ye|skaùu ( jy,hl mrd, u; Ímam iú lsÍfï§ Ímam uQÜgq lsÍug isÿfõ'  fuu

uQÜgqj fhdokqfha mrd, u;§ h'  fj<|fmdf<ka ,nd .; yels Ímam È.

wkqj jy,fha È.g .e<fmk fia Ímam uQÜgq lsÍug isÿfõ'  fï i|yd

Ímam uQÜgqj Ndú; flf¾' fuu uQÜgqj iEu úgu fhfokqfha mrd,h
u; fõ'

uQ,O¾uh ( mrd,fha m<, ñ'ñ' 50 la jk ksid uQÜgq lrk Ímam fl<jrj,a fol

iDcqfldaKSj lemqjfyd;a weK .eiSfï jdish ñ'ñ' 25lg iSud fõ'  Ímam

fl<jr fol 450 yevhg lmd uQÜgq lsÍfuka Ímamj, iïnkaO lsÍfï

jdish ñ'ñ' 50 g wdikak ksid me,Su j<lajd .; yelsh'

rSmam uQÜgqj

mrd,h 50mm x 100mm

Ímamh 50mm x 25mm
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²  w`vq ñáh

   (claw

     hammer)

²  uq¨ uÜgu (tri square)

²  iqjdh uÜgu - (bevel gauge)

² w;a lsh; - hand saw ² nxl= o`vq w`vqj iys; jev nxl=j
(working bench with carpentry vice)

² w¢k msysh - (marking knife)

²   ñ'ñ' 450 È. x ñ'ñ' 50 x 100  mrd, fldgila

       (rafter - 50 x 100 x 450 mm long)

       ñ'ñ' 300 È. x ñ'ñ' 50 x 100  Ímam fldgia 2 la

       (reapers - 50 x 25 x 300 mm long, 2 pieces )

²   ñ'ñ 50 lïì weK 2 la  (wire nails - 50 mm, 2 numbers)

wjYH WmlrK yd øjH (

²     w¢k lgqj Scriber

² ;yvq lsh;  (tenon saw)
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l%ufõoh ( ²  ñ'ñ' 50 x 25 ,S len,s fofla tla fl<jrla ne.ska uq¿ uÜgfuka

                                   i,l=Kq lr 900 g lmkak'

²  tfia lmd.;a fl<jr fol 450 g i,l=Kq lrkak'  fï i|yd 450

                                                                iys; uq¿ uÜgu fyda iqjdh uÜgu mdúÉÑ lrkak'

²  i,l=Kq lr.;a f¾Ld Èf.a fl<jrj,a fol 450 g lmd .kak'

²  lmd.;a ,S fl<jrj,a fol rEm igyfka fmkajd we;s wkaoug

  ñ'ñ' 50x 100 mrd,h u; ;nd tfla,s lr ^Ímamh mrd,hg 900g

  isák fia& ñ'ñ' 50 lïì weK folla u.ska mrd,hg iú lrkak'

²  ;o ±jhla kï weK .eiSug fmr Ímamh iqÿiq m%udKfha úÿï

  lgqjlska úo .kak'

ksÍlaIKhg u.fmkaùu ( ² ls%hdldrlu w;r;=r Tnf.a ksÍlaIK i|yka lrkak'

² WmlrK yd øjHj, ksrjoH;dj

² wdjqo Ndú;fha§ ie,lsh hq;= lreKq

² jeoaÿfï fya;a;=j

² yev;, i,l=Kq lsÍfï§ ie,lsh hq;= lreKq

ks.ukh i|yd Wmfoia (  ² fuu uQÜgqfõ jeo.;alu

úfYaI lreKq            (    ²  mdúÉÑ lrk ±j j¾.h wkqj weK .eiSfï§ ,Sh msmsÍug bv

                                  we;akï m<uqj úÿï hka;%hlska úo .ekSu iqÿiq h'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj  09

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
ñ'ó' 50 x 25 ,S len,s fofla tla me;a;la kshdul odrh f,i
f;dard .ekSu
tu kshdul odr Wmfhda.S lr f.k uq¿ uÜgu wdOdrfhka 900g
f¾Ld weo .ekSu ^5 2&
wÈk ,o ,ïn f¾Ld Èf.a lmd .ekSu ^5 2&
lmd.;a fl<jr fol 450lg i,l=Kq lsÍu  ^10 2&
450 i,l=Kq f¾Ld Èf.a lmd .ekSu  ^5 2&
Wmfoia mßÈ ñ'ó' 50 100 mrd,h u; lmd.;a 450 fl<jrj,a
tlg fya;a;= jk mßÈ ;nd ñ'ó' 20 lïì weK fhdod iú lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

05

05

05

05

10
10

20

10

10
04

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

4'8'1        uÜgï lmd we;s f.ìul W¿jï we,a,Su

ksmqK;dj 4 ( f.dvke.s,s bÈlsÍï lghq;=j,§ úêu;a Ydia;%Sh f;dr;=re wkq.ukh
lrhs'

ksmqK;d uÜgu 4'8 ( f.dvke.s,s ksuyï l%u úia;r lrhs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h ( uÜgï lrk ,o f.ìula W¿jï fhdod ksuyï lrhs'

wfmalaIs; l=i,;d ( ² ksuyï uÜgï ksjerÈ j i,l=Kq lsÍu

² m%idrK$ yels¿ï jdis mj;ajd .ekSu

² wdila;l ^we,jqï øjH& fh§u

² uÜgug ìï W¿ we;sÍu

² wdjqo ksjerÈ j Ndú;h yd kv;a;=j

² jev lsÍfï§ wdrlaIl mQ¾fjdamd wkq.ukh lsßu

² hym;a jev mqreÿ wkq.ukh lsÍu

ye|skaùu ( f.ìul ksudj u.ska m%fhdack rdYshla n,dfmdfrd;a;= fõ'

² fi!LH wdrlaIdj

² msßisÿ lsÍfï myiqj

² wdf,dal wjfYdaIKh$ mrdj¾;kh

² w,xldr fmkqu

² l,a meje;au

fuu  mrud¾:  uqÿkam;a lr .ekSu i|yd úúO f.ìï ksuyï fhdok

w;r ìï W¿jï fyj;a f.ìï W¿ nyq, j Ndú; jk ksuyï  j¾.h ls'

wêl WIaK;ajhg ueá ms<siaiSfuka f.ìï W¿ ksIamdokh flf¾'

f.ìï W¿ b;d fi!LHdrlaIs; jk w;r  È.= l,ameje;aula o ,nd fohs'

f.ìï W¿ t<Sfï§ ukd ksudjla" ksYaÑ; nEjqula we;sjk f,i t<sh

hq;= w;r f.ìï W¿ hg fnd,a fkdjk f,i we,jqï øjH fhÈh hq;= h'

fuu wjYH;d imqrdf.k  l=vd  f.ìï  fldgila i|yd  W¿  w;=rk

wkaou fuu m%dfhda.slfhka isÿ flf¾'

uQ,O¾uh ( fi!LH wdrlaIdj" iqj myiqj" w,xldrh" l,ameje;au hk lreKq f.ìï

ksuyï f;dard.ekSfï§ ie,lsh hq;= fõ'  wdjqo WmlrK Ndú;fhka

ksjerÈ uÜgug wdrlaIs;j ìï W¿jï iú l< hq;= h'
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wjYH WmlrK yd øjH (

 ñ'ñ' 2 mr;r leg
    (tile spacers 2 mm)

 kQ,a - khsf,daka iqÿ
     (strings  white nylon)

 fldkalS%Ü weK - ñ'ñ' 50
   (concrete nails – 50 mm)

 ñ'ñ' 20 muK .klug isfuka;s nodu w;=rd uÜgï lrk

,o j¾. ógr 10 la muK jQ f.ìula'  ̂mdie,a f.dvke.s,af,a

f.ìï W¿ we;sßh hq;= fldgila jqj o fï i|yd f;dard.;

yels h'&  f.ìï mDIaGfha c, wmjykh wjYH Èidjg

neiau ;sfnk fia isfuka;s oud ;sìh hq;= h'

 ñ'ñ' 300 x 300 f.ìï W¿ 30 la

  muK

  W¿ nodu (tile grout)   W¿ lmk hka;%h (tile cutter)

  W¿ ñáh (tile hammer)

 wdila;l yekao
(adhesive applicator)

iamS%;= f,j,h - ñ'ñ' 300 (spirit level – 300 mm)

² wdila; -
  tile adhesive
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l%ufõoh (

f.ìu W¿ t<sh hq;af;a óg¾ 2 x 1.5 ldurhla i|yd

hehs is;uq'

^W¿ m%udKh yd fjkalr we;s ld,h wkqj by; ñkqï fjkia úh

yels h&

² ldurh È. w;g folg fnod tu f¾Ldj i,l=Kq lrkak'

² ldurh wfkla w;g folg fnod uOHh i,l=Kq lrkak'

² fuu fþok ,laIHfha isg i,l=Kq lrk ,o uOH f¾Ldj Èf.a

  we,jqï øjH rys; j W¿ t<kak'  ^W¿ w;r uQÜgq mr;rh o iys;j&

² fuu ldurh i|yd È. w;g wjYH iïmq¾K W¿ leg .Kk 6la

  nj fmfka'

² yhjk W¿ legh fl<jf¾ isg uOH f¾Ldjg iDcqfldaKS j f¾Ldjla

  i,l=Kq lrkak'

² fuu f¾Ldj Èf.a o fmr wdldrhgu W¿ t<kak'

² tu w;g wjYH iïmQ¾K W¿ leg .Kk 4la nj fmfka'

  ^fufia fomig fhfok iïmQ¾K W¿ leg .Kk fidhd .;a úg

  ldurh i|yd m<uqfjka u t<sh hq;af;a wxl 1ka olajd we;s W¿

  legh hs&

² wxl 1 legfha isg t<Su wdrïN lsÍu i|yd kQ,a weo .kak'

² fldkalS%Ü weK iy kQ,a fï i|yd Ndú; lrkak'

² W¿ t<d ksu l< hq;= uÜgug kQ, weo .; hq;= h'

² túg W¿ t<k Wi ta u.ska mÍlaId l< yels h'
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² f.ìu W¿ t<Su i|yd wdila;l yekao wdOdrfhka f.ìu u;

  wdila;l .,ajkak'

² taldldr .klug wdila;l fhÈh hq;= h'

² wdila;l .,ajk ,o f.ìu u; W¿ legh kshñ; ia:dkfha t<d

 fyd¢ka f.ìug wef,k fia W¿ ñáfhka ;Ügq lrkak'

² iamS%;= f,j,h u.ska uÜgu mÍlaId lrkak'

² W¿ w;rg mr;r leg fhdod uQÜgq jdish ilikak'

² W¿ t<Sfï§ W¿ uqyqK; u; wdila;l ;ejÍ we;akï iúùug m<uq

jßka jr msi oud msßisÿ lrkak'

² iïmQ¾K leg ish,a, t¿E miq b;sß fldgiaj,g wjYH W¿ lmd

.ekSu i|yd i,l=Kq lr .kak'

² W¿ lmkh Ndú;fhka i,l=Kq l< leg lmd .kak'

fldkal%SÜ weKh
W¿ we;srE f.ìul me;slv
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² lmd.;a W¿ fldgia o by; mßÈ u t<kak'

² wdila;l iú jQ miq mr;r leg bj;a lrkak'

² ish¨ u W¿ t<d wjika ù meh 6lg miq uQÜgq msrùu i|yd W¿ nodu

(tile grout) fhdokak'

² W¿ we,aÆ iïmQ¾K mDIAGh fyd¢ka msi od msßisÿ lrkak'

² wdjqo" WmlrK yd jev l< ia:dkh msßisÿ lrkak'

ksÍlaIKhg u. fmkaùu ( ² m%dfhda.slh lrk w;f¾ Tng jegyS .sh lreKq fuys i|yka lrkak'

WodyrK f,i"

²  i,l=Kq lsÍfï§ ÿIalr;d we;sjqks kï tajd

²  wdila;l wdf,am lsÍfï ÿIalr;d we;sjqks kï tajd

²  W¿ lemSu

ks.ukh i|yd Wmfoia (

² m<uqfjka u t<sh hq;af;a l=uk legh  ±hs  ksjerÈ j  ;SrKh  lsÍfï

jeo.;alu

² f.ìu;a W¿ legfha hg  uqyqK;;a  w;r  ysveia fkdisák fia W¿

t<Sfï jeo.;alu

² W¿ t<k w;f¾ jßkajr W¿ uqyqK; msßisÿ lsÍfï wjYH;dj
úfYaI lreKq (

² m%dfhda.slfha yß y;/ia W¿ t<Su isÿ l< w;r iDcqfldaKdi%dldr

W¿ o we;'  tajd t<Sfï § È. me;a; yd m<, me;a; ksjerÈ j ÈYdk;s

lr i,l=Kq l< hq;= h'

² wfkl=;a ´kEu øjHhla  fuka W¿ o  m%idrKhg yd ixfldapkhg

                               Ndckh jk fyhska W¿ leg w;r Bg iqÿiq mr;rh mj;ajd .ekSu

                               i|yd mr;r leg Ndú; l< hq;= h'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 10

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

ldurh osla w;g folg fnfok fia kQ,a weoSu

ldurh wfkla w;g folg fnfok fia kQ,a weoSu

kQ,a fPaokh jk ia:dkh uOH f,i f;dard .ekSu

osla w;g wosk ,o kQ, osf.a uOHfha isg fomig we,jqï øjH fkdue;sj
ìï W¿ t<Su

mQ¾K ìï W¿ leg wjidkfha iDcqfldaKSj f¾Ldjla ,l=Kq lsÍu

tu f¾Ldj Èf.a we,jqï øjH fkdue;sj ìï W¿ t<Su

ta wkqj ldurhg wjYH ìï W¿ m%udKh o< jYfhka .Kkh lsÍu

Wmfoia mßÈ m<uq ìï W¿ legh t<Su i|yd ^ìï W¿ t<d ksu l<
hq;= uÜgug& kQ,a weo .ekSu

wdila; yekao u.ska f.ìu u; talldr .klug wdila; .e,aùu

wdila; .e,a jQ f.ìu u; ìï W¿ legh ;nd ìï W¿ ñáfhka ;Ügq
lr fydÈka we,Sug ie,eiaùu

iamS%;= f,j,h u.ska uÜgu mÍlaId lr uÜgï lsÍu

ìï W¿ mDIaGj, wdila; ;ejÍ we;s kï msi ±óu

ìï W¿ w;rg mr;rleg ;nd uQÜgq jdish ieliSu

fï wdldrhg iïmQ¾Kfhka u ìï W¿ we;sÍu

b;sß fldgiaj,g wjYH ìï W¿ lmd .ekSu i|yd ìï W¿ u;
i<l=Kq lsÍu

ìï W¿ lmkh u.ska fldgiaj,g lmd .ekSu

lmd.;a ìï W¿ fldgia by; mßÈu we,ùu

wdila; iú jQ miq mr;r leg bj;a lsÍu

meh 6lg miq ìï W¿ nodu fhdod uQÜgq msrùu

ìï W¿j, by< mDIaGh msiod msßisÿ lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

wdjqo WmlrK Ndús;fha § Ys,amSh l%u wkq.ukh lsÍu

02

02

02

03

03

03

03

03

03

05

05

05

05

03

03

05

10

04

05

05

03

05

03

02

02

02

02
02

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

6'2'1 msiagkh" msiagka weKh yd ine÷ï oKav ksjeros j iú lsÍu

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj

m%o¾Ykh lrhs'

ksmqK;d uÜgu 6'2 ( wkqjegqï j¾.fha tkaðul ls%hdldÍ;ajhg odhl jk ixrpl yd

Wmdx.j, iïnkaO;dj úu¾IKh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( msiagkh" msiagka w;g ksjerÈ j iú lrhs'

wfmalaIs; l=i,;d ( ² m%dfhda.sl wNHdih ioyd fmr iQodku

² wjYH ksjerÈ wdjqo $ WmlrK f;dard .ekSu iy mrsyrKh

² ine÷ï oKav ksjerÈ Wig o`vq w`vqjg w,a,d .ekSu i|yd

.e<fmk Ys,amSh l%u fhdod .ekSu'

² fldgia tl,ia lsÍfï§ ksjerÈ l%ufõo yd Ys,amSh l%u Ndú;h

² ld¾hg miq tys ksrjoH;dj mÍlaId fldg ;yjqre lsÍu'

² ia:dkSh msßisÿlu yd l%udkql+,  nj mj;ajd .ekSu'

² msiagkh yd ine÷ï oKafâ i,l=Kq .e<mSu'

ye|skaùu ( kshñ; ld,h ;=< § imhd we;s Wmfoia yd wdrlaIs; l%ufõo wkq.ukh

lrñka ksjerÈ wdjqo" WmlrK yd øjH Ndú; lrñka" msiagkh yd

iïnkaOl oKafvys fhdod we;s i,l=Kq flfrys wjOdkh fhduq

lrñka" msiagkh yd iïnkaOl oKav msiagka weKh wdOdrfhka iú

lsÍu

uQ,O¾uh ( msiagkh u; isÿjk oyk ls%hdj,sh fya;=fjka W;amdÈ; cjh ine÷ï

oKav yryd o`.r l|g ,nd §u u.ska wkqjegqï p,s;h N%uK p,s;hla

njg mrsj¾;kh lsÍu

wjYH WmlrK yd øjH ( ² tkaðfuka .,jd bj;g .kakd ,o ine÷ï oKavg iïnkaO

msiagkhla

² iafkayl f;,a

² msrsisÿ frÈ len,s

² uqÿ w.=¿ w`vqj

 ² rn¾ $ ma,diaála ñáh

² msiagka weKfha úIalïNhg wdikak

úIalïNhlska hq;a ms;a;, oKavla

² jev fïih u; iú lrk ,o o`vq w`vqj

l%ufõoh ( ² msiagka ine÷ï oKav isria j o`vq w`vqfõ ysrlr .kak'

² uqÿ w.=¿ w`vqj Ndú;fhka tla mfil uqÿ w.=<la" .,jd bj;a lrkak'

² uqÿ w.=< .,jd we;s me;af;ka msiagka weKh bj;a lr msiagkh

iïnkaOl oKafvka fjka lr .kak'

² msiagka weKh msiagkfhka .,jd bj;a lr .kak'

² iïnkaOl oKav (connecting rod) o`vq w`vqfjka bj;a lr .kak'

² .,jk ,o fldgia msßisÿ lr mÍlaId lrkak'

² iïnkaOl oKav o`vq w`vqfõ isria j iúlr .kak'

ine÷ï okav

msiagkh

ine÷ï oKavg iïnkaO

 msiagkh
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² iïnkaOl oKafâ l=vd fldka fnhdßu we;=<; msi oud msßisÿ lr

iafkayl f;,a iaj,amhla ;jrkak'

² msiagka weKh (gudgeon pin) jgd f;,a mg,hla ;jrkak'

² iïnkaOl oKafâ iy msiagka ysfia we;s i,l=Kq .<md" msiagkfha

msiagka weK isÿr iy ine÷ï oKafâ l=vd fldka fnhdßu iumd;

jk mßÈ w,a,d f.k msiagka weKh we;=¿ lr fldgia tl,ia

lrkak'

² uqÿ w.=¿ w`vqj wdOdrfhka uqÿ w.=¿ msiagkfha uqÿ w.=¿ we,shg we;=¿

lrkak'

² uqÿ w.=¿ ksjerÈ j iúù we;a ±hs mßlaId lrkak'

² msiagka iïnkaOl oKav o`vq w`vqfjka .,jd bj;a lrkak'

² jev fïih" wdjqo yd WmlrK msßisÿ lr .nvd lrkak'

ksÍlaIKhg u.fmkaùu ( ² wdjqo yd WmlrK ksjerÈ j yd wdrlaIdldÍ j Ndú; lsÍu

² iïnkaOl oKav" o`vq w`vqjg ksjerÈ j iúù we;a±hs mÍlaId lsÍu

² wod< ia:dkj, iafkayl f;,a wdf,am lsÍu

² fldgia tl,ia lsÍug fmr msiagkfha yd ine÷ï oKafâ i,l=Kq

mÍlaId lsÍu

² uqÿ w.=¿ ksjerÈ f,i w.=¿ ù we;s nj ;yjqjre lsÍu

² wdjqo yd WmlrK msßisÿ lr wod< ia:dkj, ia:dk .; lsÍu yd jev

fïih msßisÿ lsÍu

ks.ukh i|yd Wmfoia ( ² msiagkh .e,ùu i|yd ine÷ï oKav ksjerÈ Wig o`vq w`vqfõ iú lr

.ekSu

 ² msiagka weK w.=¿ .e,ùug WÑ; wdjqo $ WmlrK Ndú; lsÍu

² msiagkfha yd ine÷ï oKafâ i,l=Kq .<md iú lr ;sìu

² fldgia tl,ia lsÍfï§ wjYH ia:dkj, iafkayl f;,a ;jrd ld¾h

bgq lsÍu

úfYaI lrKq ( ² ine÷ï oKav o`vq w`vqjg iú lsÍfï§ fndre yl= fhdod .ekSu'

² msiagka weKh fomi fh¥ w.=¿ ksjerÈj w.=¿ isÿre ;=<g iú ù

we;s nj ;yjqre lsÍu'

 

 

msiagka weKh

msiagka weKh .e,ùu

i|yd wdOdrl rEm igyk
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 11

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
msiagka iïnkaOl oKav fndreyl= fhdod ksjerÈ Wig isria j o`vq
w`vqfõ ysr lsÍu

uqÿ w.=¿ w`vqj Ndú;fhka tla mfil uqÿ w.=¿ .e,ùu

msiagka weKh msiagkfhka .,jd bj;a lsÍu

iïnkaOl oKav o`vq w`vqfjka .,jd bj;a lsÍu

.,jk ,o fldgia msßisÿ lr mÍlaId lsÍu

iïnkaOl oKafâ fnhdßï yd msiagka weKh iafkaykh lsÍu
iïnkaOl oKafâ yd msiagka ysfia i,l=Kq .<md msiagka weKh
wdOdrfhka fldgia tl,ia lsÍu  ^10x 2&

uqÿ w.=¿ w`vqj wdOdrfhka uqÿ w.=< we,shg we;=¿lr ksjerÈj iú
ù we;a±hs mÍlaId lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

03

03

03

10

06
10

05

05

05

20

10

04

04

04

04
04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

6'5'1   Êj,k moaO;sfha ir, fodaI ksjerÈ lsÍu

² úiam¾Yl ;=vq w;r mr;r iSre udre lsÍu'

² mq<s`.= fmakq msßisÿ lr w.% w;r mr;rh ieliSu'

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj

m%o¾Ykh lrhs

ksmqK;d uÜgu 6'5 ( fmg%,a tkaðul negß o`.r Êj,k moaO;sfha fodaI ioyd ms<shï

;SrKh lrhs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h ( ²  tkaðfuka .,jd bj;a lr we;s negß Êj,k moaO;shg wh;a

 fnodyßkfha úiam¾Yl ;=vq mr;rh ksjerÈ j iSre udre lrhs'

wfmalaIs; l=i,;d ( ² m%dfhda.sl wNHdih ioyd fmr iQodku

² wjYH ksjerÈ wdjqo $ WmlrK yd øjH  f;dard .ekSu iy

mßyrKh

² ork yd r|jk WmlrK Ndú;fha yelshdj

² úiam¾Yl ;=vq (contact braking point) uÜgï lsÍu

² úiam¾Yl ;=vq mr;rh ieliSfï § Ys,amSh l%u Ndú;h

² mq<s`.= fmakq .e,ùu" mr;r ieliSu iy kej; iú lsÍfï l%ufõo

Ndú;h

² ia:dkSh msßisÿlu iy l%udkql+, nj mj;ajd .ekSu

ye|skaùu ( kshñ; ld,h ;=<§ imhd we;s Wmfoia" msßú;r wkq.ukh lrñka  iy

wdrlaIs; l%ufõo wkq.ukh lrñka" ksjerÈ wdjqo WmlrK yd øjH

Ndú; lrñka iam¾Yl ;=vq mr;rh iSre udre lsÍu yd mq<s̀.= fmakq msßisÿ

lr w.% w;r mr;rh ieliSu

uQ,O¾uh ( mq<s̀.= caj,k tkacsul" caj,k o`.rh u.ska m%udKj;a wê fjda,aàh;djla

ckkh i|yd b`ÿï fldaKh ^âfj,a fldaKh& ksjerÈj mj;ajd .ekSu

jeo.;a fõ'  úiam¾Il ;=vq mr;r ksjerÈj ieliSfuka b÷ï fldaKh

iajhxlS%hj ksjerÈ fõ'

wjYH WmlrK yd øjH ( ² tkaðfuka .,jd bj;g f.k we;s úiam¾Yl ;=vq j¾.fha

fnodyßkhla

² mq<s`.= Êj,k j¾.fha ls%hdldÍ tkaðula

² me;,s bial=remamq kshkla

² fuá%la iam¾Yl wdudkh (feeler gauge)

² me;,s uÜgï mSr (key file flat)

² weuß lvodishla

² mq<s`.= fmakq .,jkhla (plug base spanner)

² ms;a;, flÈ iys; nqreiqjla

² o`vq w`vqjla

² fndre yl= folla

² msßisÿ frÈ len,s

² fmg%,a iaj,amhla
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l%ufõoh ( úiam¾Yl ;=vq w;r mr;r iSre udre lsÍu

² fnodyßkfha mshk .,jd bj;a lrkak'

² fnodyßkfha BIdjg iïnkaO N%ulh .,jd bj;a

lrkak'

² fnodyßkfha n| fndre yl= folla wdOdrfhka o`vq

w`vqfõ isria j iú lr .kak'

² fnodyßkfha úiam¾Yl ;=vq iys; m%foaYh fmg%,a
wdOdrfhka msßisÿ lrkak'

² fnodyßkfha BIdj lrljd úiam¾Yl ;=vq Wmßu
újD;jk ia:dkh ,nd.kak'

² me;,s uÜgï mSrla (key file flat) $ weuß lvodis
lene,a,la wdOdrfhka  úiam¾Yl ;=vq uÜgï

lrkak'

² me;,s bial=remamq kshk
wdOdrfhka ip, ;=v
iïnkaO weKh nqre,a
lrkak'

² msßú;r yd Wmfoia ms<smÈñka iam¾Yl wdudkh yd me;,s bial=remamq kshk wdOdr lrf.k
  úiam¾Yl ;=vq mr;rh ilikak'
² .,jk ,o N%ulh iú lrkak'
² fnodyßkfha n| o`vq w`vqfjka .,jd bj;a lrkak'
² fnodyßkfha mshk n|g iú lrkak'

mq<s`.= fmakq msßisÿ lr w.% w;r mr;rh ieliSu'
² mq<s`.= fmakqjg iïnkaO wê fjda,aàh;d fhd;a .,jd bj;a
   lrkak'
² tkacsfï mq<s̀.= fmakqj yd iïnkaO ù we;s ia:dk frÈ lvlska
   msßisÿ lrkak'
² fmakq .,jkh Ndú;fhka mq<s`.= fmakq .,jd bj;g .kak'
² tkaðfuka mq<s`.= fmakqj .e,ùfuka miq mq<s`.= fmakq iújk

ia:dk fyd|ska jid ;nkak'

   ² .,jk ,o mq<s`.= fmakqj, bf,lafg%davj,
j¾Kh ksÍlaIKh lr kj
mq<s`.= fmakqjla iu.
ii|kak'

² ms;a;, fl¢ iys; nqreiqfjka ue§fuka miq fmg%,aj,ska fidaod
mq<s`.= fmakq msßisÿ lrkak'

ndysr fldgia .,jk ,o fnodyßkh

ip, ;=v

úiam¾Yl ;=vq Wmßu
újD; jQ wjia:dj

ip, ;=v iïnkaO weKh
nqre,a lsÍu

 Ndú; mq<s`.=
fmakqj

kj m q< s `. =
fmakqj

ms;a;, fl¢ iys;
nqreiqfjka ue§u

wê fjda,aàh;d fhd;a
.,jd bj;a lsÍu
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² bf,lafg%dav mr;rh iam¾Il wdudkh Ndú; lr
ilikak'  ^ksIamdol msßú;r yd Wmfoia wkqj&

²  fmakq iújk ia:dk jeiQ wen bj;a lr tkacsï
   ysig fmakq kej; iú lrkak'
² wê fjda,aàh;d fhd;a iúlr tkacsu mK .kajd
   ls%hdldß;ajh ii|kak'

² l%shdldrlu i|yd Ndú; wdjqo iy WmlrK msßisÿ lr ia:dk.; lrkak
²  mq<s`.= fmakq w.% yd wjg m%foaYh ^ms;a;, fl¢ iys;& nqreiqjla wdOdrfhka msßisÿ lsÍu
²  fmg%,a iaj,amhla wdOdr lrf.k mq<s`.= fmakq w.% yd wjg m%foaYh msßisÿ lsÍu
²  weuß lvodis lene,a,la wdOdrfhka fmakqfõ w.% msßisÿ lsÍu
²  Wmfoia yd mssßú;r ms<smÈñka iam¾Yl wdudkh wdOdrfhka fmakqfõ w.% mr;rh ieliSu

ksÍlaIKhg u.fmkaùu ( ² .,jk ,o fldgia msßisÿ ia:dkhl l%udkql+, j ;ekam;a lsÍu'
² ld¾hg WÑ; wdjqo $ WmlrK f;dard .ekSu yd ksjerÈj Ndú;

lsÍu
² ksjerÈ mr;rhg úiam¾Yl l=vq iSre udre lsÍu yd ksjerÈ;dj ;yjqre

lr .ekSu
² nqre,a lrk ,o fldgia kej; wjYH m%udKhg ;o lsÍu
² wdjqo iy WmlrK msßisÿ fldg ia:dk .; lsßu

ks.ukh i|yd Wmfoia ( ²  imhd we;s Wmfoia msßú;r yd l%ufõoj,g wkqj iam¾Yl ;=vq
 mr;rh" mq<s`.= fmakq w.% w;r mr;rh ieliSu iy ksrjoH;dj
 ;yjqre lsÍu

úfYaI lrKq ( ²  msßú;rj,g wkql+, j iam¾Yl wdudkfha ñkqï m;=r (blade) f;dard
.ekSu

bf,lafg%dav mr;r ieliSu

ma,eákï N+.; bf,lafg%davh
ma,eákï uOH bf,lafg%davh
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;% sldj 12

mshjr

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
fnodyßkfha mshk .,jd N%ulh bj;a lsÍu

fndre yl= wdOdrfhka ksjerÈj fnodyßkh o`vq w`vqfõ iú lsÍu

úiam¾Yl ;=vq wjg m%foaYh msßisÿ lsÍu

uÜgï mSrla $ weuß lvodishla wdOdrfhka úiam¾Yl ;=vq uÜgï
lsÍu

imhd we;s Wmfoia yd msßú;r yd l%ufõoj,g wkql+,j ;=vq
mr;rh ieliSu

N%ulh iúlr fnodyßkfha mshk iú lsÍu iy fnodyßkh o`vq
w`vqfjka .,jd bj;a lsÍu

wê fjda,aàh;d fhd;a .,jd bj;a lr mq<s`.= fmakqj tkaðfuka
.,jd bj;g .ekSu

.,jk ,o fldgia mssßisÿ ia:dkhl l%udkql+,j ;ekam;a lsÍu

mq<s‘.= fmakq mÍlaId lsÍu" msßisÿ lsÍu yd Wmfoiaj,g wkql+,j w.%
mr;rh ieliSu

mq<s`.= fmakq kej; tkaðug iú lsÍu yd wêfjda,aàh;d fhd;a
oyk ms<sfj< wkqj mq<s`.=  fmakqj,g iïnkaO lsÍu (5x2)

tkaðfï ls%hdldÍ;ajh mÍlaId lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

ia:dkSh  msßisÿlu mj;ajd .ekSu

wdjqo WmlrK msßisÿ lr ia:dk.; lsÍu
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bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

49

 m%dfhda.sl ls%hdldrlï

6'7'1    ²  mxld máh ksjerÈ wd;;shg iSre udre lsÍu

  ²  úlsrl mSvk mshk mÍlaId lsÍu

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj m%o¾Ykh

                           lrhs'

ksmqK;d uÜgu 6'7 ( fudag¾ r: tkaðul isis,k moaO;sfha ls%hdldÍ;ajh úia;r lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( ²  isis,k moaO;shl we;s úh yels fodaI i|yd ms<shï fhdackd lrhs'

wfmalaIs; l=i,;d ( ² m%dfhda.sl wNHdih ioyd iQodkï ùu
² wjYH ksjerÈ wdjqo $ WmlrK yd øjH f;dard .ekSu
² tkaðfï isis,k moaO;sfha mxld máfha oDIH mÍlaId isÿ lsÍu
²  wdjqo yd WmlrK mßyrKh
² jdfka fldaÿj wdOdrfhka ñkqï ,nd .ekSu
² kej; mxld máfha wd;;sh mÍlaId lsÍu
² úlsrl mSvk mshfka oDIH mÍlaIdj
² mSvk mÍlaIlfha (radiator pressure cap tester) Wmdx. tl,ia lsÍu
² mÍlaIlh wdOdrfhka mSvk mshfka ;;a;ajh mÍlaId lsÍu
² mÍlaIlfha Wmdx. .,jd .nvd lsÍu
² jev fïih" wdjqo yd WmlrK msßisÿ lsÍu yd .nvd lsÍu

ye|skaùu ( tkaðfï o`.r l| c, fmdïmh iy m%;Hdj¾;lh iïnkaO flfrkqfha
tkaðfï o`.r l|g iïnkaO mßukaok lmamsh jgd Èfjk mxld máhlsks'
fuu máh ksjerÈ wd;;shla fkd;sîu" isis,k ld¾hlaIu;dj
wvqùug yd negßh wdfrdamKh ksis mßÈ isÿ fkdùug fya;= fõ'  ksis
wd;;shla iys; lmams moaO;shl" lmams folla w;r ueÈka máh ;o l<
úg máh ;,a¨ ù hd yels ksoyia ÿr idudkHfhka 6 mm - 10 mm
w;r h' kùk isis,k moaO;sj, wka;¾.; úlsrl mshk u.ska úlsrlh
;=< mSvkh by< kexùfuka th ;=< jQ c,fha ;dmdxlh by< kxjd
we;'  úlsrl mshk fodaI iys; ;;a;ajhla mej;shfyd;a tkaðul m%u;
ls%hdldÍ WIaK;ajh wNsnjd WIaK;ajh jeä ùfuka fyda WIaK;ajh
wvqùfuka tkaðug ydks isÿúh yels h'

uQ,O¾uh ( mxld máh ,siaid fkdhk mßÈ iy wkjYH wd;;shla we;s fkdjk
mßÈ iSre udre lsÍu u.ska máfha meje;au by< hdu iy fnhdßka u;
f;rmqï n, wúêu;aj fh§fuka jk ydks j<lajd .; yels h'

wjYH WmlrK yd øjH ( ² ls%hdldÍ tkaðula iys; fudag¾ r:hla
² w;a wdjqo lÜg,hla
² ,Sjrhla
² jdfka fldaÿj
² úlsrl mSvk mÍlaIlh
² úlsrl mSvk uQäh
² msßisÿ frÈ len,s

l%ufõoh ( ² wdrlaIdldÍ iqÿiq ia:dkhl fudag¾ r:h ia:dk.; lrkak'
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²  mxld máh ksjerÈ wd;;shg iSre udre lsÍu

² fudag¾ r:fha .shr ,Sjrh ksoyia ;;ajhg m;a lr" .d,a frdaOl (parking brake) fhdokak'
² fndkÜgqj újD; lrkak'
² mxld máh (fan belt) y÷kd.kak'
² tkacsu mK.kajd ;ajrKh lrjñka mxld máfha ,siaiqï y`vla mj;S oehs Y%jKh lrkak' ̂ mxld

máh nqre,aj we§ we;akï fndfydaúg ,siaiqï y`vla Y%jKh l< yels fõ'&
² tkaðu k;r lrkak'
² mxld máfha wd;;sfha m%udKj;a nj mÍlaId lsÍu i|yd mxld máh uOHh (A) we`.s,af,ka ;Èka
   Tnd tu ksoyia p,s; ÿr jdfka fldaÿj wdOdrfhka ukskak'

² mxld máfha ksoyia p,s; ÿr ksIamdol msßú;rj,g wkql+,±hs mÍlaId lrkak'
² ksoyia p,s; ÿr$mxld máfha wd;;sh ieliSu i|yd m%;Hdj¾;lfha iSre udre uqßÉÑ nqre,a
   lrkak'
² ,Sjrhla Ndú;fhka máfha wd;;sh m%Yia: jk f,i máh ;o jk ÈYdjg ,Sjrh ls%hd;aul lr"
   nqre,a lrk ,o m%;Hdj¾;lfha iSre udre weK isr lrkak'
² mxld máh uOHh we`.s,af,ka ;o lr mxld máfha ksoyia p,s; ÿr ksIamdol msßú;rj,g wkql+,
   ±hs kej;;a jdfka fldaÿj u.ska mÍlaId lr ;yjqre lr.kak'
² ksoyia p,s; ÿr ̂ mxld máfha wd;;sh& ieliqKq miq m%;Hdj¾:lfha iSre udre uqßÉÑ fyd¢ka ;o
   lrkak'
² wdjqo yd WmlrK msßisÿ lr kshñ; ia:dkfha .nvd lrkak'

² úlsrl uQäh mßlaId lsÍu

²  úlsrl mSvk uQäh úlsrlfhka .,jd bj;g .kak'

ksoyia p,s; ÿr

mxld máh

m%;Hdj¾;lh mxld máfha wd;;sh mßlaId

lrk ia:dkh

ksoyia p,s; ÿr mßlaId lsÍu

úlsrl uQäfha ndysr fmkqu
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²  úlsrl uQäh Ndú;hg iqÿiq nj oDIH mÍlaIdj u.ska ;yjqre lr
   .kak'
²  úlsrl uQähg wkql+,j mSvk mÍlaIlfha Wmdx. tl,ia lrkak'
²  úlsrl uQäh mSvk mÍlaIlhg iúlr úlsrl uQäh mÍlaId lrkak'
²  úlsrl uQäh mÍlaIlfhka .,jd bj;a lrkak'
²  úlsrl uQäh tkaðfï úlsrlhg iú lrkak'
²  fndkÜgqj jikak'

²  mSvl mÍlaIlh fldgia lr .nvd lrkak'

ksÍlaIKhg u.fmkaùu (
² jevfïih yd wdjqo WmlrK msßisÿ lr .nvd lsÍu
² wdjqo yd WmlrK ksjerÈj yd wdrlaIdldÍj Ndú; lsÍu
² fudag¾ r:h wdrlaIdldÍj ia:dk .; lsÍu
² o`.r l| lr leùfï§ wdrlaIl ms<sfj;a wkq.uk lsÍu
² mxld máfha wd;;sh kej; mÍlaId lsÍu
² úlsrl mSvk mÍlaIlfha Wmdx. ksjerÈ wdldrhg iú lsÍu
² mÍlaIlhg úlsrl mSvk uQäh iúlr mSvkh mÍlaId lsÍu

ks.ukh i|yd Wmfoia (
² imhd we;s Wmfoia yd msßú;r wkqj mxld máfha wd;;sh ieliSu
² ksjerÈ wdldrhg tl,ia lrk ,o mSvk mÍlaIlfha wdOdrfhka

úlsrl mSvk mshfka mSvkh mÍlaId lsÍu

úfYaI lreKq (
² mxld máh iSre udre l< yels ;;a;ajfha mej;Su
² mÍlaId lsÍug Ndú; lrk úlsrl mSvk mshkg wkql+, f,i

mÍlaIlfha Wmdx. ksjerÈ f,i tl,ia lr .ekSu

úlsrl uQäfha
wNHka;r fmkqu
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 13

mshjr

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

fudag¾ r:fha .shr ,Sjrh ksoyia ;;a;ajhg m;alr .d,afrdaOl
fhdod fndkÜgqj újD; lsÍu

mxld máfha oDIH mÍlaId isÿ lsÍu

mxld máfha wd;;sh mÍlaId lsÍu

tkaðu mK .kajd mxld máfha ,siaiqï y`v mÍlaIdj

mxld máfha wd;;sh ieliSu

mxld máfha wd;;sh ksIamdok msßú;rj,g wkql+,±hs mÍlaId
lsÍu

mxld máfha wd;;sh ieliqKq miq iSre udre uqßÉÑ kshñ;
wd;;shg ;o lsÍu

úlsrK uQäh .,jd oDIH mÍlaId isÿ lsÍu

mSvk mÍlaIlfha fldgia ksje/È j tl,ia lsÍu

úlsrl uQäh mSvl mÍlaIlhg iúlr mSvkh mÍlaId lsÍu

mÍlaIlfhka mSvk mshk .,jd úlsrlhg ksje/È j iúlr
fndkÜgqj jeiSu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

ia:dkSh  msßisÿlu mj;ajd .ekSu

wdjqo yd WmlrK msßisÿ lr ia:dk.; lsÍu

04
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,l=Kq  ,l=Kq lreKq
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 m%dfhda.sl ls%hdldrlï

6'8'1  tkaðfuka .e,jQ iafkayk fmdïmhl ls%hdldÍ;ajh mÍlaId lsÍu

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj m%o¾Ykh
lsÍu'

ksmqK;d uÜgu 6'8 ( fudaag¾ r: tkaðul iafkayk moaO;sfha ls%hdldÍ;ajh ksis mßÈ mj;ajd
.ekSug lghq;= lrhs'

ld,Éfcao ixLHdj ( 01
bf.kqï M,h ( tkaðï iafkayl moaO;sfha ld,Sk kv;a;= isÿ lrhs
wfmalaIs; l=i,;d ( ² m%dfhda.sl wNHdi ioyd iQodkï úu

² f;,a fmdïmh msßisÿ lsÍu
² f;,a fmdïmh l=uk j¾.fha f;,a fmdïmhla ±hs yÿkd .ekSu
² wjYH ksjerÈ wdjqo $ WmlrK f;dard .ekSu iy mßyrKh
² iam¾Yl wdudkh Ndú;fhka ñkqï ,nd.ekSu
² iafkayl f;,a fmdïmhl ls%hdldß;ajh mÍlaId lsÍu
² jev fïih wdjqo WmlrK msßisÿ lsÍu yd .nvd lsÍu

ye|skaùu ( kshñ; ld,h ;=<§ imhd we;s msßú;r Wmfoia yd wdrlaIs; l%ufõohka
wkq.ukh lrñka ksjerÈ wdjqo yd WmlrK Ndú; lrñka iafkayl
f;,a fmdïmfha ls%hdldÍ;ajh mÍlaId lsÍu

uQ,O¾uh (  fmdïmhla u.ska ;r,hlg Yla;sh .nvd lr fkdlvjd .,d hdug
ie,eiaùu'

wjYH WmlrK yd øjH ( ² tkaðfuka .,jd we;s f;,a fmdïmhla (oil pump)
² w;a wdjqo lÜg,h (hand tools)
² iam¾Yl wdudkh (feelar guage)
² o`vq w`vqj (bench vice)
² msßisÿ frÈ len,s (cotton waste)
² iafkayl f;,a iaj,amhla" fndre yl= 2la (soft jaw)
² jdfka fldaÿjla
² ishqï nqreiqjla'
² N+ñf;,a - fldgia msßisÿ lsÍu ioyd Ndck 2la

l%ufõoh (  ² f;,a fmdïmh ndysr j N+ñf;,a yd frÈ len,s
Ndú;fhka msßisÿ lrkak'

² f;,a fmdïmfha ndysr ljrh .e,ùug yelsjk fia
fndre yl= wdOdrfhka o`vq w`vqfõ iú lrkak'

² w;a wdjqo Ndú;fhka ndysr ljrh .,jkak'
² wNHka;r fldgia bj;g .kak' ̂ mSvk iyk lmdgh

we;=¿j&
² .,jk ,o fldgia N+ñf;,a fhdod msi od msßisÿ

lrkak'
² wNHka;r fldgia fodaI iys;±hs oDIH mÍlaId u.ska

;yjqre lr .kak'

²  wNHka;r fldgia tl,ia lr ksIamdok msßú;r wkqj
   mr;r mÍlaIdjka isÿ lrkak'
²  wNHka;r fldgia iafkaykh lr tl,ia lrkak'

.shr j¾.fha f;,a fmdïmfha
ndysr ljrh .e,ùfuka miq

±;s w;r mr;r mÍlaIdj
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² .,jk ,o ndysr ljrh kej; iú lrkak'
² f;,a fmdïmh o`vq w`vqfjka .,jd bj;a lrkak'
² w;a wdjqo" jevfïih msßisÿ lr .nvd lrkak'

ksÍlaIKhg u.fmkaùu ( ² f;,a fmdïmh ksjerÈ wdldrhg fndre yl= wdOdrfhka o`vq w`vqfõ
iú lsÍu

² wdjqo yd WmlrK wdrlaIdldÍ j yd ksjerÈj mßyrKh lsÍu
² .,jk ,o fldgia fydÈka msßisÿ lsÍu
² ñkqï .ekSfï§ iam¾Yl wdudkh ksjerÈ whqßka Ndú; lsÍu
² wNHka;r fldgia tl,ia lsÍfï§ iafkayl f;,a Ndú;

lsÍu

ks.ukh i|yd Wmfoia ( ² ,nd.;a f.ùï mr;r iSudjka wkqj fmdïmh fyda tys wNHka;r
fldgia fyda fodaI iys; ±hs ks.ukh lsÍu

úfYaI lreKq ( ² iam¾Yl wdudkh Ndú;fhka my; ioyka ñkqï ,nd.ekSu
  - ±;s w;r we;s mr;rh
  - ±;s uqÿk yd ksfjiakdfõ wNHka;rh w;r mr;rh
  - ±;sfrdao yd ksfjiakdfõ wNHka;r mDIaG w;r mr;rh

( ² mSvk iyk lmdgfha ;;a;ajh mÍlaIdfldg  ̂ pressure relife valve)
  ksjerÈj tl,ia lsÍu

wNHka;r mDIaG      iy
±;s     w;r mÍlaIdj

^mSvk iyk lmdgh&
1

2
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

 tl;=j

we.hSï  m;%sldj 14

mshjr

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
f;,a fmdïmh ndysr j msßisÿ lsÍu

f;,a fmdïmh ksjerÈj fndre yl= wdOdrfhka o`vq w`vqfõ iú
lsÍu yd .e,ùu (5x2)

.,jk ,o fldgia msßisÿ lsÍu

.,jk ,o fldgia i|yd oDIH mÍlaIdj

wNHka;r fldgia tl,ia lsÍu

iam¾Yl wdudkh wdOdrfhka mr;r mÍlaIdj isÿ lsÍu

wNHka;r fldgia iafkaykh lr tl,ia lsÍu

ndysr ljrh tl,ia lsÍu

f;,a fmdïmh o`vq w`vqfjka .,jd bj;a lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

ia:dkSh  msßisÿlu mj;ajd .ekSu

wdjqo WmlrK msßisÿ lr ia:dk.; lsÍu
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 m%dfhda.sl ls%hdldrlï
6'9'1  gekavï m%Odk is,skavrhl fldgia tl,ia lsÍu'

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj m%o¾Ykh
lrhs'

ksmqK;d uÜgu 6'9 ( fudag¾ r: ;sßx. moaO;sfha ls%hdldÍ;ajh úuid n,hs'
ld,Éfcao ixLHdj ( 01
bf.kqï M,h ( fldgiaj,g .,jd we;s gekavï m%Odk is,skavrhl fldgia ksjerÈ j

tl,ia lrhs'
wfmalaIs; l=i,;d ( ² m%dfhda.sl wNHdi ioyd fmr iQodku

² ksjerÈ wdjqo WmlrK yd øjH f;dard .ekSu iy mßyrKh
² m%Odk is,skavrh fndre yl= wdOdrfhka o`vq w`vqfõ iú lsÍu
² m%Odk is,skavrfha uqÿ w.=< wdrlaIdldÍj .e,ùu
² m%Odk is,skavrfha fldgia .e,ùfï mshjr
² m%Odk is,skavrfha wNHka;r fldgia .e,ùfï Ys,amSh l%u Ndú;h
² msiagkaj,g fhdod we;s rn¾ fjdIr wdrlaIs; j .e,ùu
² .,jk ,o fldgiaj, oDIH mÍlaIdj
² rn¾ fjdIr yd wod< ia:dk iafkaykh lsÍu
² m%Odk is,skavrfha wNHka;r fldgia tl,ia lsÍfï mshjr
² uqÿ w.=< fh§u yd kej; mÍlaIdj
² ia:dkSh msßisÿnj yd l%udkql+, nj

ye|skaùu ( imhd we;s Wmfoia wdrlaIl l%ufõo wkq.ukh lrñka yd ksjerÈ
wdjqo yd WmlrK Ndú; lrñka § we;s kshñ; ld,h ;=< § gekavï
m%Odk is,skavrfha fldgia tl,ia lsÍu'

uQ,O¾uh ( øj wiïmSvH ;r, ksid øjh u; fhfok mSvkh ydkshlska f;drj
moaO;sfha iEu ia:dkhlu tlu mSvkhla hgf;a ls%hd;aul ùu'

wjYH WmlrK yd øjH ( ² gekavï m%Odk is,skavrh
² o`vq w`vqj
² we;=<; uqÿ w.=¿ w`vqj
² fndre yl=
² me;,s bial=remamq kshk
² jdfka lïì l+rla'
² jdiïmSvlhla'
² rn¾ .%Sia iaj,amhla'
² frdaOl f;,a'
² msßisÿ frÈ len,s
² keiskakla'

l%ufõoh (
²  wdf,dalh iys; msßisÿ ia:dkhl fudagr r:h ia:dms; lrkak'
² gekavï m%Odk is,skavrh yd úÿ,s iïnkaO;d wef;d;a iïnkaO;d .,jkak'
² gekavï m%Odk is,skavrh yd m%Odk frdaOl k<h iïnkaO ia:dkfha uqßÉÑh nqre,a lr" k<h ;=<

we;s frdaOl ;r, lgf,dl= fnda;,hg tl;= lrkak' ^frdaOl ;r, ;ek ;ek úisßhEu
je<elaùug;a" frdaOl ;r, ;ejrekq w;a ;ekska ;e; iam¾Y lsÍfuka je<lSug;a lghq;= l<
hq;= h&

² fí%la nQiagrh ^cjiyhlh& yd gekavï m%Odk is,skavrh iïnkaO lr we;s uqßÉÑ .,jd bj;a
lrkak'

² gekavï m%Odk is,skavrh .,jd bj;g .kak'
² gekavï m%Odk is,skavrfha øj gexlsfha uQäh .,jd bj;a lr tys we;s frdaOl ;r,h lgf,dl=

fnda;,hg tl;= lrkak'
² m%Odk is,skavrfha n|g ydkshla fkdjk mßos m%Odk is,skavr n| ;sriaj o~q w~qfõ iú lrkak'

^n| ;e¿k fyd;a n| ;=< msiagka isr fõ'&
² w.=¿ uqÿ .,jk w~qj wdOdrfhka m%Odk is,skavrfha uqÿ w.=< .,jd bj;a lrkak'
² m%Odk is,skavrh o~q w~qfjka bj;a lrkak'
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² gekavï ødj is,skavrh ;=< we;s fldgia myiqfjka bj;a lsÍug fkdyels kï m%Odk m%Odk
is,skavrfha miq mi fmfoi jevnxl=j u; iq¿ ;Ügq lsÍula isÿ lsÍfuka m%Odk is,skavrfha
wNHka;rfha we;s fldgia bj;a lr .kak'

gekavï m%Odk is,skavrhl fldgia iú jk wdldrh

² .,jk ,o fldgia N+ñ f;,aj,ska fidaod .kak'
² N+ñf;,aj,ska fidaod .;a fldgia c,fhka fidaod iïmSvlfha wdOdrfhka úh<d .kak'
² ish¨ fldgia mÍlaId lrkak'
² m%Odk is,skavrfha wNHka;rh u,lEu je<elaùug wNHhka;rh frdaOl ;r, wdf,am lrkak'
² m%Odk is,skavrfha n|g ydks fkdjk fia øj is,skavr ksfjiakdj o~q w~qfõ iúlrkak'
² w¨;ajeähd lÜg,h o Ndú; lrñka rn¾ .%Sia fyda frdaOl ;r," ish¨ wNHka;r fldgiaj,

;jrd fldgia ksje/osj tl,ia lrkak'
² uqÿ w.=< wdOdrfhka wNHka;r fldgia w.=¿,kak'
² bial=remamq kshkla wdOdrfhka msiagka f;rmd is,skavrh ;=< msiagka ls%hdldÍ;ajh mÍlaId

lrkak'

ksÍlaIKhg u.fmkaùu ( ² wdjqo yd WmlrK ksjerÈj yd wdrlaIdldÍj Ndú; lsÍu
² ksjerÈ wdldrhg gekavï m%Odk is,skavrh o`vq w`vqfõ iú lsÍu
² kshñ; mshjr wkq.ukh lrñka m%Odk is,skavrfha fldgia

.e,ùu
² oDIH mßlaIdjka wdOdrfhka wNHka;r fldgiaj, fodaI yÿkd

.ekSu
² fldgia tl,ia lsÍug fmr wjYH ia:dkhka ys rn¾ .%Sia $ frdaOl

f;,a wdf,am lsÍu
² ksjerÈ mshjr wkq.ukh lrñka fldgia tl,ia lsÍu

ks.ukh i|yd Wmfoia ( ²  ksjerÈ ms<sfj< yd mshjrhka wkq.ukh lrñka is,skavrfha
 fldgia tl,ia lsÍu

úfYaI lreKq ( ² iïmSä; jdhqj wdOdrfhka wNHka;r fldgia bj;a lsÍfï§ gekavï
is,skavrfha uqÿ w.=< m%foaYh frÈ len,s wdOdrfhka wdjrKh
lsÍfuka msiagka bj;g úisùu j<lajd .; yels h

²  iïmSä; jdhqj imhd .ekSug wmyiq wjia:djl gekavï m%Odk
is,skavrfha wNHka;r fldgia bj;a lr .ekSug ksfjiakdfõ uqÿ
w.=< fhdod we;s fmfoi ,S fldghlg ;Ügq lr wod< ld¾h bgqlr
.; yels h

1

2

3

4

5

6

7

8

9

1  m%Odk is,skavr n|

2  øj gexlsh

3  oaù;shsl msiagkh yd
ÿkak

4 m%d:ñl msiagkh yd
ÿkak

5  uqÿ w.=<

6  fmrkh

7  øj gexls uQäh

8   msiagk kej;=ï weKh

9 fjdIrh
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 15

mshjr

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
gekavï m%Odk is,skavrh fndre yl= wdOdrfhka ksjerÈj o`vq
w`vqfõ iú lsÍu

m%Odk is,skavrfha uqÿ w.=< wdrlaIdldÍj .e,ùu

m%Odk is,skavrfha wNHka;r fldgia ksjerÈ ms<sfj<g .,jd bj;a
lsÍu

m%Odk is,skavrfha wNHka;r fldgia mÍlaIdj

m%Odk is,skavrfha msiagkaj,g fhdod we;s fjdIr .e,ùu
.,jk ,o fldgia msßisÿ lsÍu

frdaOl ;r,h $ rn¾ .%Sia wdf,amlr msiagkaj,g w¨;a fjdIr
fh§u

rn¾ fjdIr yd m%Odk is,skavrfha wNHka;rh frdaOl ;r,fhka $
rn¾ .S%ia iafkaykh lsÍu

ksjerÈ wNHka;r fldgia tl,ia lsÍu

uqÿ w.=< fhdod wNHka;r fldgia w.=¿ lsÍu

uqÿ w.=< ksjerÈj iúù we;a±hs mÍlaId lsÍu

m%Odk is,skavrh o`vq w`vqfjka .,jd bj;a lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

ia:dkSh  msßisÿlu mj;ajd .ekSu

wdjqo WmlrK msßisÿ lr ia:dk.; lsÍu

03

03

03

05

05

10

05

05

04

10

04

15

04

04

05

03

03
03
03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq
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6'11'1  mßm: mqjrejla u; k<d mßm:hla ms<shjk fhdod ia:dmkh lsÍu'

ksmqK;dj 6 ( fudag¾ r:hl m%Odk wjhj $ moaO;s kv;a;= lsÍfï yelshdj

m%o¾Ykh lrhs'

ksmqK;d uÜgu 6'11 ( fudag¾ r:hl úÿ,s myka moaO;sj, ir, fodaI úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h (  wdo¾Y mqjrejla u; k<d mßm:hla ia:dmkh lrhs'

wfmalaIs; l=i,;d ( ² ms<shjkfha w.% y÷kd.ekSu

  ² mßm:hg iqÿiq fhd;a f;dard .ekSu

  ² mßm:h i|yd iqÿiq ú,dhlhla f;dard .ekSu

ye|skaùu ( kshñ; ld,h ;=<§ imhd we;s msßú;r Wmfoia yd wdrlaIs; l%ufõo
wkq.ukh lrñka úÿ,s mßm: kS;s yd fr.=,disj,g wkql+, j
ms<shjkhla fhdod wdo¾Y k<d mßm:hla mrsm: mqjrejla u; ia:dmkh
lsÍu'

uQ,O¾uh ( ikakdhlhla ;=<ska úoHq;a Odrdjla .e,Sfï§ ikakdhlfha m%;sfrdaOh

ikakdhlfha yrialv j¾.M,hg m%;sf,dauj iudkqmd;sl fõ'

m%;sfrdaOh R yria lv j¾.M,h A

wjYH WmlrK yd øjH ( ² mrsm: mqjrejla $ wdo¾Y mqjrejla

² úÿ,s k<djla (12v - electrical horn)

( ² k<d ms<shjkhla (12V-horn relay)

² k<d iaùphla (horn switch)

² negßhla -  (12V - lead acid battery)

² ú,dhl iys; ú,dhl fmÜáhla (fuse box)

² úÿ,s fhd;a auto cables

² iïnkaOl  connectors

² fhd;a miqre  wiring clips

² w,sia lgqj bradawl

² ákagelaia weK tintack  nails

  ² lemqï w`vqj wire cutting plier

² fmdÿ w`vqj  combination plier

² yria fm;s ñáhla (cross pein hammer 100g)
l%ufõoh (

k<d
iaúph

Êj,k
iaúph

negßhg

k<d
ms,shjkh

k<dj

o`.rh

úiam¾Yl
;=vq

k<dj negßhg
k<d
iaúph

ms,shjkh

1
R

A


k<d mßm:hfha Wmdx.j, iïnkaO;dj

ú,dhlh



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

60

² k<d mßm:fha ieliSug wjYH øjH" WmlrK" wdjqo iQodkï
lsÍu

² mßm: mqjrej $ wdo¾Y mqjrej u;" k<d iaúph" k<dj"
ms<shjkh" ú,dhl fmÜáh" ia:dms; l< hq;= ia:dk i,l=Kq
lsÍu

² tla tla Wmdx.h iïnkaO lsÍug .e<fmk fhd;a f;dard
wjYH È.g lmd .ekSu

² lemqï w`vqj wdOdrfhka fhd;aj, fl<jrj,aj,ska wjYH È.g
mßjrKh bj;a lsÍu

² Wmdx.j,g iïnkaO lsÍu i|yd fhd;a fl<jrj,a ilia
lsÍu

² fhd;a fl<jrj,a i|yd wjYH iïnkaOl iú lsÍu

² l%udkql+,j fhd;a weo ákagelaia weK wdOdrfhka la,sm

fh§u
² negß iemhqu ,nd§ k<d mßm:fha ls%hdldß;ajh mÍlaId

lsÍu
² wdjqo iy WmlrK" øjH msßisÿ lr .nvd lsÍu
² jevia:dkh msßisÿ lsÍu

ksÍlaIKhg u.fmkaùu (
² .e<fmk fjda,aàh;d w.hlska hq;a k<d ms<shjkhla f;dard

.ekSu
² ms<shjkfha w.%j,g ksjerÈj fhd;a iïnkaO lsÍu
² ksjerÈ Odrd w.hlska hq;a ú,dhlh f;dard .ekSu
² k<dfõ N+.; w.% fmdÿ w.%hlg N+.; lsÍu

ks.ukh i|yd Wmfoia (
² imhd we;s igykg wkqj l%udkql+<j fhd;a weo ;sîu'
² mßm:fha ksudj
² mßm: ls%hdldÍ;ajfha ksrjoH;dj'

úfYaI lreKq (
² ld¾h wdrïNhg fmr kshñ; Wi m%udKhlska mßm:

mqjrej $ wdo¾Y mqjrej ;nd .ekSu
² Wmdx. iú lsÍfï § bial=remamq weK iú l< hq;= ia:dk

w,sia lgqfjka úo.ekSu
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 16

mshjr

k<d mßm:h ieliSu i|yd wjYH øjH" WmlrK" iQodkïlr.ekSu
wjYH wdjqo yd WmlrK f;dard .ekSu
iqÿiq we÷ulska whs;a;ï ùu
mßm: mqjrej $ wdo¾Y mqjrej u; k<d iaúph k<dj" ms<shjkh"
ú,dhl $ ú,dhl fmÜáh ia:dms; l< hq;= ia:dk i,l=Kq lsÍu
fhd;a wjYH È.g lmd .ekSu
fhd;a fl<jr wjYH È.g mßjrKh bj;a lsÍu
Wmdx.j,g iïnkaO lsÍu i|yd fhd;a fl<jr ilia lsÍu
l%udkql+,j fhd;a weo ákagelaia weK wdOdrfhka la,sma fh§u
fhd;a fl<jrj,a wjYH ia:dkj,g iú lsÍu
k<d mßm:fha ls%hdldÍ;ajh mÍlaId lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

ia:dkSh  msßisÿlu mj;ajd .ekSu

wdjqo WmlrK msßisÿ lr ia:dk.; lsÍu

05

05

05

10
05
10
10
10
10
10

04

04
04
04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq
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 m%dfhda.sl ls%hdldrlï

7'1'1 iqÿiq iaúÉ j¾.hla Ndú; lr ir, Odrd úÿ,s fudagrhl N%uK

ÈYdj m%;sj¾; lsÍu i|yd mßm:hla ilia lsÍu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'1 ( úÿ,s mßm:hlg wjYH uQ,sl Wmdx. úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( úÿ,s mßm:j, wjYHfhka u ;sìh hq;= úÿ,s m%Nj md,k Wml%u" m%;sodk

Wml%u" ksheÈhl o;a; w.hka lshjñka tu Wmdx. fjkalr olajhs'

wfmalaIs; l=i,;d ( ² iaúÉ j¾. fjkalr y÷kd .ekSu

² tla tla iaúÉ j¾.h Ndú;hka y÷kd .ekSu

² fok,o mrsm: rEm igykla wkqj mrsm:hla tl,ia lsrSu'

ye|skaùu ( iaÓr pqïnl iys; ir, Odrd fudagrhl iemhqï fhd;aj, O%eùh;dj

udre lsÍfuka tys N%uK ÈYdj udre l< yels h'  fuu ld¾h tljr isÿ

lsÍug oaù O%ej foúis iaúph (DPDT) Ndú; l< yels h'

uQ,O¾uh ( úÿ,s mßm:j, md,k Wml%u (control device) f,i úúO iaúÉ j¾.

Ndú; fõ'  tla tla iaúÉ j¾.fha ls%hdldÍ uQ,O¾uh tlsfklg fjkia

fõ'  iaúÉ j¾. fndfyduhla ;ks O%ej ;ks úis " ;ks O%ej foúis"

oaú O%ej ;ks úis " oaú O%ej foúis f,i j¾. y;rlg fjka l< yels h'

oaú O%ej foúis iaúphl iudka;r m%odk folla fjk fjk u m%;sodk

w.% fol ne.ska w.% y;rla fj; fhduq l< yels h'

wjYH WmlrK yd øjH ( ² ir, Odrd iemhqu

² l=vd ir, Odrd fudagrh (3V)

² iïnkaOl lïì (jumper wire)

² jHdmD;s mqjrej (project board)

² W,a keye w`vqj (nose plier)

² lmk w`vqj (cutting plier)

² nyq ld¾h w`vqj (combination plier)

² ;ks O%ej ;ks úis iaúph (SPST) (single pole single throw)

² oaù O%ej foúis iaúph (DPDT) (double pole double throw)

² ;ks O%ej foúis iaúph (SPDT) (single pole double throw)

² oaù O%ej ;ks úis iaúph (DPST) (double pole single throw)

l%ufõoh ( ² oaú O%ej foúis iaúph S
2  
mßm: mqjrefõ iú lrkak'

² by; ioyka mßm: rEmigykg wkqj fudagrfha jhr iy cj iemhqu

DPDT iaúphg iïnkaO lrkak'

² S
1
 ;ks O%ej ;ks úis iaúph Ndú; lr fudagrfha N%uK ÈYdj

ksÍlaIKh lrkak'

+-
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² S
2
 oaú O%ej foúis iaúph fjkialr fudagrfha N%uK ÈYdj ksÍlaIKh

lrkak'

ksÍlaIKhg u.fmkaùu ( ² N%uK ÈYdj ksÍlaIKh lsÍu i|yd fudag¾ wlaIhg o¾Ylhla ̂ frÈ

máhla jeks& iïnkaO lrkak'

² S
2
 iaúpfha l=vqïìh (knob) mj;sk ia:dkh udre l< úg mßm:h

;=<ska Odrdj .,d hk ÈYdj fjk fjk u mßm: rEmigyka foll

olajkak'

ks.ukh i|yd Wmfoia ( ²  S
1
 iaúph u`.ska fudagrh ls%hd;aul ùu iy ls%hdúrys; ùu isÿ úh

hq;= w;r" S
2
 iaúph u`.ska fudagrfha N%uK ÈYdj m%;sj¾; ùu isÿ úh

hq;= h'

úfYaI lreKq ( ² fndfyduhla (DPDT) iaúpj, fmdÿ w.%h uOHfha msysgqjd we;s w;r
iuyr iaúpj, fmdÿ w.%h fl<jrlg fhdod we;' tneúka fmdÿ
w.%h m<uq j y÷kd.kak'

+- + -

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 17

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

oaù O%ej foúis iaúpfha fmdÿ w.% y÷kd .ekSu ^02  05&

-iemhqfï + w.%hg ;ks O%ej ;ksúis iaúph iïnkaO lsÍu

fmdÿ w.% iemhqfï fofl<jrg iïnkaO lsÍu ^02  05&

mßm: igyk wkqj fudagrhg fhd;a iïnkaO lsÍu

fudagrh p,s;ùu je<elaùug Wml%uhla fhdod ;sîu

tl,ia mßm:fha ksrjoH;dj ;yjqre lsÍu

fudagrfha N%uK ÈYdj ksÍlaIKfha myiqj ;ld N%uK wlaI oKavg
iqÿiq o¾Ylhla iú lsÍu

SPST iaúph ls%hdlrjd N%uKh lr fmkaùu

SPST iaúph ls%hdúrys; lsÍu

DPDT iaúpfha l=vqïìfha (knob) ia:dk udre lr N%uK ÈYdj fjkia
lr fmkaùu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

05

05

10

10

10

05

05

05

10

05

10

04

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï
7'1'2   fok,o m%;sfrdaOl lsysmhl w.h úoHq;a hdka;%sl ógrhla Ndú; lr uekSu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'1 ( úÿ,s mßm:hlg wjYH uQ,sl Wmdx. úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( úÿ,s mßm:j, Ndú; jk wls%h Wmdx. y÷kd.ksñka tajdfha w.hka

lshjhs'

wfmalaIs; l=i,;d ( ² m%;sfrdaOlhl j¾K ;Sre" ms<sfj<lg lshùfuka tys m%;sfrdaë

w.h ,nd .ekSu

² úoHq;a hdka;%sl ógrhla ^m%;siu nyqudkhla& Ndú; lrñka

m%;sfrdaOlhl w.fha ksjerÈ;dj ;yjqre lr .ekSu

ye|skaùu ( m%;sfrdaOlhl w.h tys igyka lsÍfï § ta i|yd ixLHd fyda ixLHd

fla; Ndú; fõ'  kuq;a l=vd m%;sfrdaOlj, w.h th u; igyka l<

fkdyels ksid j¾K ;Sre l%uhla Ndú; lr igyka lr we;'  fuu

j¾K ;Srej,ska fla;hla f,i igyka lr we;s w.h lshùu i|yd

j¾K fla; ms<sn| ±kqu wjYH fõ' tu m%;sfrdaOlfha w.h ;sìh hq;=

mrdih fuu fla;h u.ska igyka lr we;s ksid th jvd;a ksjerÈj

,nd .ekSug úoHq;a hdka;%sl nyq udkhla ^m%;siu nyqudkhla& Ndú;

l< yels h'

uQ,O¾uh ( úÿ,sh yd bf,lafg%dksl mßm:j, úÿ,s Odrdj wvqlr .ekSu ioyd

nyq, j Ndú; jk Wmdx.hla jYfhka m%;sfrdaOlh ye¢ka úh yels h'

fuu m%;sfrdaOl ksIamdokh lsÍu ioyd ldnka" kssfl%daï jeks m%;sfrdaë

øjHhka Ndú; lrhs'

wjYH WmlrK yd øjH ( ² j¾K ;Sre y;rla iys; m%;sfrdaOl (resistors)

² úoHq;a hdka;%sl nyqudkh

u,aá ógrh (analogue multimeter)

^m%;siu nyqudkhla&

² jHdmD;s mqjrejla

(project board)

l%ufõoh ( ² my; ±lafjk wdldrhg j.=jla ilia lrkak'

wxlh

1

2

3

4

5

j¾K
;Sre

j¾K ;Sre
u.ska

±lafjk w.h

iyk w.h u.ska
lshfjk w.h

mrdih

úoHq;a hdka;%sl
ógrh u.ska

lshfjk w.h

m%;sfrdaOlfha
;;a;ajh
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² jHdmD;s mqjrej u; m%;sfrdaOlhla iú lrkak'

² m%;sfrdaOlfha j¾K ;Sre lshjd tys we;s w.h j.=fõ wod< ;Srefõ

igyka lrkak'

² m%;sfrdaOlfha ±lafjk iyk w.h .Kkh lr tys w.h mrdih

wod< ;Srefõ igyka lrkak'

² m%;sfrdaOlfha w.hg wkqj iqÿiq m%;sfrdaë mrdihlg úoHq;a hdka;%sl

m%;siu nyqudkh mrdi f;darkh ilia lrkak'  m%;siu nyqudkfha

taIkSh w.% fol (probe) tlg ;nd ìxÿj ,efnk f;la iSre udre

lrkak'

² jHdmD;s mqjrej u; iú lr we;s m%;sfrdaOlfha w.% folg úoH q; a

hdka;%sl m%;siu taIks fol ;nd ógrfha o¾Ylfha W;aal%uKh

ksÍlaIKh lr mßudKhg wkqj w.h ,nd .kak'

² tu mßudKfha ±lafjk w.h j.=fõ wod< ;Srefõ igyka lrkak'

² m%;sfrdaOlfha w.h kshñ; w.h mrdih ;=< mj;S kï zzm%;sfrdaOlfha

;;a;ajhZZ ;Srefõ fodaI rys; jYfhka o w.h mrdih ;=< fkdue;skï

fodaI iys; jYfhka o ;Srej, igyka lrkak'

ksÍlaIKhg u.fmkaùu ( ²  my; ioyka m%;sfrdaOl j¾K fla;h (resistor colour code)

 Ndú; lrkak'

² rka fyda ß§ j¾Kh fkdue;s fl<jr m<uqjk j¾K ;Srej jYfhka

i,lkak'

² tla w.%hlg b;d wdikakj we;s j¾K ;Srej iys; me;a; jug isák

fia f.k jfï isg ol=Kg j¾K ;Srej 1" 2" 3" 4 jYfhka .kak'

ks.ukh i|yd Wmfoia  ( ²  u,aá ógrfhka uefkk m%;sfrdaë w.h fla;hg wkqj ,nd.;a iyk
w.h mrdih ;=< mej;sh hq;= h'

úfYaI lreKq            ( ² y;rjk j¾Kh f,i j¾K máhla fhdod fkdue;s kï bka woyia
jkqfha iyk;dj ± 20] la jk nj h'

1 jk j¾K
máh
ixLHdj

2 jk j¾K
máh
ixLHdj

3 jk j¾K
máh
.=Kk idOlh

4 jk j¾K
máh
iyk;djh

j¾Kh

l¿
ÿUqre
r;=
;eô,s
ly
fld<
ks,a
oï
w¿
iqÿ
rka
ß§

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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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 18

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

jrlg tla m%;sfrdaOlhla ne.ska f.k jHdmD;s mqjrefõ iïnkaO
lsÍu ^02  05&

uq,a j¾K ;Sre ;=k u.ska ksrEmK w.h igyka lr m%;sfrdaë w.h
igyka lsÍu ^05  05&

y;rjk j¾Kh ;Srh u.ska ksrEmK i|yd w.h igyka lsÍu ^0205&

úoHq;a hdka;%sl u,aá ógrh ilia lsÍu

 - wod< rdYshg fhduq lsÍu    ^05&

 - wod< mrdih f;dard .ekSu  ^05&

úoHq;a hdka;%sl u,aá ógrh u.ska m%;sfrdaOl 5 w.h uek igyka
lsÍu ^05  05&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

02

02

10

25

10

10

25

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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m%dfhda.sl ls%hdldrlï

7'2'1  m%;sfrdaOl Ndú; lrñka § we;s ir, Odrd fjda,aàh;djlska wvq
fjda,aàh;dfjka ls%hdlrk m%;sodk Wml%uhla ioyd mßm:hla ilia lsßu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'2 ( fY%aKs.; m%;sfrdaOl mßm:j, fjda,aàh;dj wkqj Odrdj yeisfrk

wdldrh úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( fYa%Ks.; m%;sfrdaOl moaO;shl tla tla m%;sfrdaOlh yryd fjda,aàh;dj

.Kkh lrhss'

wfmalaIs; l=i,;d ( ² m%;sfrdaOl Ndú; lrñka jeä fjda,aàh;djlska wvq fjda,aàh;djla

,nd.; yels mßm:hla ilia lsÍu

² m%;sfrdaOl fY%aKs.; mßm:hla úNj fn§ula f,i Ndú; lr .ekSu

ye|skaùu ( 12V negßhla u.ska wvq fjda,aàh;djla ,nd .kakd LED jeks Wmdx.

ls%hd;aul lsÍug wjYH fjda,aàh;djla m%;sfrdaOl Ndú; lr ,nd .ekSu'

uQ,O¾uh ( fYa%Ks.; m%;sfrdaOl moaO;shl tla tla m%;sfrdaOl yryd we;s fjda,aàh;d

neiauhkaf.a tl;=j iemhqï fjda,aàh;djg iudk fõ'  fï ksid

Wmdx.hg wjYH fjda,aàh;dj ,nd.;a miq b;sß fjda,aàh;d neiau

i|yd m%;sfrdaOl fY%aKs.; j iïnkaO l< hq;= h'  fuu fY%aKss.;

m%;sfrdaOl w.h .Kkh lsÍfuka ,nd.; yels h' ^V = IR iQ;%h

Ndú;fhka&

wjYH WmlrK yd øjH ( ²  negßhla (12V battery)

² úúO j¾Kj,ska hq;a LED ksheÈhla

² m%;sfrdaOl (resistors)

² jHdmD;s mqjrej (project board)

² negß w,a¨ (battery clips)

² iïnkaOl fhd;a (jumper wires)

l%ufõoh ( ² ±,aùu ioyd fhdod .kakd LED ys msßú;r wkqj wjYH LED

.Kk f;dard .kak'

² LED ioyd ,nd .kakd Odrdj yd fjda,aàh;dj wkqj we;s l< hq;=

fjda,aàh;d neiau yd Odrdj (V = IR)  fhdod f.k .Kkh lrkak'

² tu fjda,aàh;d neiau we;s lsÍu ioyd iqÿiq m%;sfrdaOlh f;dard

.kak'

² wjYH mßm:h jHdmD;s mqjrej u; my; wdldrhg tl,ia lrkak'

² mßm:hlg 12V úÿ,s iemhqu iïnkaO lr ksÍlaIKh lrkak'



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

68

ksÍlaIKhg u`.fmkaùu ( ² úúO LED j¾.j, ,dlaIKslhkag wkqj mßm:h ilia lrkak'

² o¾Yl i|yd Ndú; lrk LED ;=<ska .,k Odrdj 10mA fyda 15mA

w;r w.hla fõ' LED m%u; §ma;sfhka ±,aùu i|yd wjYH úNj

wka;rh 1.8 - 2.4V olajd fõ'  §ma;su;a LED ;=<ska .,k Odrdj"

fjdàh;dj wkqj fjkia jk w;r l=vd LED ;=<ska .,k Odrdj

20mA muK fõ' fjda,aàh;d neiau 2.8-3.2V olajd fõ'

ks.ukh i|yd Wmfoia (   ²  m%;sfrdaOh .Kkh lsÍfï§ fjda,aàh;d neiau iy m%;sfrdaOlh ;=<ska
.,dhk Odrdj wjYH fõ' fuu m%dfhda.slfha § m%;sfrdaOlh ;=<ska

.,d hkafka LED ;=<ska .,d hk Odrdj h' WodyrKhla f,i 5V l

iemhqulg idudkH LED hla iïnkaO lsÍfï§ LED yryd fjda,aàh;d

neiau 2V f,i i,ld b;sß 3V i|yd fhÈh hq;= m%;sfrdaO w.h
fidhd .; hq;= h' .,dhk Odrdj 10mA kï

           V   3

I 10/ 1000

úfYaI lreKq    (   ² ´kEu LED hla ±,aùu i|yd fjda,aàh;djla ,ndÿka úg thg

fY%aKs.;j m%;sfrdaOhla fh§u w;HjYH fõ' WodyrKhla f,i 3V

lska ls%hd;aul jk LED hla ±,aùug 3V cj iemhqula ,nd§fï§

jqj o" l=vd w.hlska hq;a ̂10la muK& m%;sfrdaOhla fY%aKs.; lsÍfuka
wdhq ld,h jeä lr .; yels h'

=R = = 300

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 19

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

msßú;r j.=j wdOdrfhka imhd we;s LED i|yd wjYH fjda,aàh;dj
yd Odrdj fidhd .ekSu

imhd we;s ir, Odrd iemhqfï fjda,aàh;dj igyka lsÍu

negßh iu`. wdrlaIs;j iïnkaO l< yels LED ixLHdj ;SrKh
lsÍu

LED yryd úNj neiau yd LED ;=<ska .,k Odrdj mokï lr .ksñka
fY%aKs.; l< hq;= m%;sfrdaë w.h .Kkh lsÍu

- iQ;%h Ndú;h                           ^05&

- .Kkh § uQ,sl tallj,g mßj¾;kh  ^05&

- w.h fidhd .ekSu                      ^05&

.e<fmk m%;sfrdaOlh f;dard .ekSu

LED yd m%;sfrdaOlh fY%aKs.;j jHdmD;s mqjrefõ iïnkaO lsÍu

negß w,a¨j,g fhd;a iïnkaO lsÍu  ^02  05&

O%eùh;dj ksjerÈ j iemhqu iïnkaO lsÍu

mßm:fha ksudj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

ia:dkSh msßisÿ lu

05

05

05

05

10

15

05
10

10

05

05

04

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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m%dfhda.sl ls%hdldrlï

7'2'2   fYa%Ks.; m%;sfrdaOl moaO;shl fodaI iys; m%;sfrdaOlh fiùu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'2 ( fYa%Ks.; m%;sfrdaOl mßm:j, fjda,aàh;dj wkqj Odrdj yeisfrk

wdldrh úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( fY%aKs.; m%;sfrdaOl moaO;shl fjda,aàh;dj nyqudkhla ̂ u,aá ógrhla&

u.ska uekSfuka fodaI iys; m%;sfrdaOh y÷kd .kshs'

wfmalaIs; l=i,;d ( ² jHdmD;s mqjrejl ir, mßm:hla tl,ia lsÍu

² m%;siu u,aá ógrhla Ndú; lr fjda,aàh;dj uekSu

²  Odrdj iy m%;sfrdaOh Ndú;fhka fjda,aàh;dj .Kkh lsÍu

ye|skaùu ( mßm:hl iúlr we;s m%;sfrdaOlhl ;;a;aj" m%;siu nyqudkhlska uekSu

ioyd th mßm:fhka bj;a l< hq;= h'  fuu m%dfhda.slfhka mßm:hl

iúlr we;s m%;sfrdaOlhla mßm:hlska bj;a fkdlr tys ;;a;ajh mÍlaId

lsÍu ioyd u.fmkaùula lrhs'

uQ,O¾uh ( bf,lafg%dksl mßm:j, Ndú; lrk m%;sfrdaOlj, w.h fjkia jQ úg

th ;=<ska .,k Odrdj fjkia ùfuka mßm:fha ksjerÈ ls%hdldÍ;ajhg

ndOdjla we;s fõ'  tjeks m%;sfrdaOl mßm:fhka bj;a lr mÍlaId lsÍu

wmyiq h'  tneúka m%;sfrdaOlh bj;a fkdlr th yryd msysgk

fjda,aàh;dj uekSfuka iy .Kkh lsÍfuka ,efnk w.h iei§fuka

m%;sfrdaOlfha ;;a;ajh ks.ukh l< yels h'

wjYH WmlrK yd øjH ( ² úúO w.hkaf.ka hq;a m%;sfrdaOl y;rla ^fuu m%;sfrdaOlj,

w.hka 470- 1500w;r mj;S kï jvd iqÿiq fõ&

 ² jHdmD;s mqjrej

² ir,Odrd iemhqu

² úoHq;a hdka;%sl nyqudkh ^m%;siu nyqudkh&

² iïnkaOl fhd;a

iQodku i|yd .=reNj;dg Wmfoia (-

( ² m%;sfrdaOl y;rla wdjrKh lr m%;sfrdaOl ;=kl w.h wdjrKh u;

igyka lrkak'

² b;sß m%;sfrdaOlfha i;H w.hg jvd wvq w.hla wdjrKh u; igyka

lrkak'

l%ufõoh ²  m%;sfrdaOl y;r jHdmD;s mqjrejl fY%aKs.; j iïnkaO lrkak'

² ir, Odrd cj iemhqu fY%aKs.; moaO;sfha fomig iïnkaO lr tla

tla m%;sfrdaOl fomi fjda,aàh;dj uek my; j.=fõ uksk ,o

w.h hgf;a i|yka lrkak'

 ²  cj iemhqu iïnkaO l< miq mßm:h ;=<ska .,k Odrdj ukskak'

 ²  uksk ,o Odrd w.fhka m%;sfrdaOlj, i|yka w.h .=K lr tla tla

m%;sfrdaOlh fomi fjda,aàh;dj .Kkh lr" .Kkh lrk ,o

w.h hgf;a j.=fõ i|yka lrkak'
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V
4

iemhqfï
fjda,aàh;dj

.,dhk
Odrdj

V
1

uksk
,o
w.h

.Kkh
lrk ,o
w.h

V
2

uksk
,o
w.h

.Kkh
lrk ,o
w.h

V
3

uksk
,o
w.h

.Kkh
lrk ,o
w.h

uksk
,o
w.h

.Kkh
lrk ,o
w.h

ksÍlaIKhg u.fmkaùu ( ² Ndú; lrk m%;sfrdaOl by< w.hl m%;sfrdaë;djla we;s kï ixLHdxl

u,aá ógrhla Ndú; lrkak' WmlrK ,ehsia;=fõ ioyka m%;sfrdaO

mrdih ;=< m%;sfrdaO Ndú; lrkafka kï úoHq;a hdka;%sl u,aá

ógrhla Ndú; l< yels h'

ks.ukh i|yd Wmfoia (² uksk ,o w.hka .Kkh lrk ,o w.hka iudk jkafka ksjerÈ

m%;sfrdaOh mrsm:fha wka;¾.; wjia:dj,§ muKs'  m%;sfrdaë w.h

fjkia ù ;sfí kï uksk ,o w.hka yd .Kkh lrk ,o w.hka

iudk fkdfõ'

úfYaI lreKq ( ²   mßm:h iemhqug iïnkaO l< úg iemhqï fjda,aàh;dj
iemhqfï újD; mßm: fjda,aàh;djg jvd wvq h'  tu ksid
j.=fõ iemhqï fjda,aàh;dj f,i i|yka l< hq;af;a mßm:h
iemhqug iïnkaO l< úg fjda,aàh;djh hs'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 20

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

imhd we;s m%;sfrdaOl 4" jHdmD;s mqjrej u; fY%aKs.;j iïnkaO
lsÍu ^01  04&

fY%aKs.; moaO;sfha fofl<jrg ir, Odrd iemhqu iïnkaO lsÍu

m%;siu u,aá ógrh ilia lsÍu

 - rdYsh f;dard .ekSu    ^05&

 -  mrdih f;dard .ekSu  ^05&

u,aá ógrh u.ska tla tla m%;sfrdaOlh fomi fjda,aàh;dj uek
j.=fõ igyka lsÍu ^05  04&

ir, Odrd uekSu i|yd u,aá ógrh ilia lsÍu

- rdYsh f;dard .ekSu   ^05&

- mrdih f;dard .ekSu  ^05&

mßm:hg fY%aKs.;j yd O%eùh;dj ksjerÈj u,aá ógrh iïnkaO
lsÍu

mßm:fha .,k Odrdj uek j.=fõ igyka lsÍu

mßm:fha .,k Odrdj yd tla tla m%;sfrdaOlh fomi fjda,aàh;dj
mokï lr .ksñka m%;sfrdaë w.hka .Kkh lsÍu ^02  04&

.Kkh lrk ,o m%;sfrdaë w.hka .e<mSfuka w.h jerÈ m%;sfrdaOh
f;dard .ekSu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

05

05

04

04

10

20

10

05

04

08

05

05

05

05

05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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7'3'1   iudk ir, Odrd fjda,aàh;djla iys; cj w.h úYd, f,i fjkia jk

 iy iemhqï fjda,aàh;djfhka wvq fjda,aàh;djla iys; myka folla m%u;

 §ma;sfhka wdrlaIs;j ±,aùu i|yd mßm:hla ilia lsÍu'

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'3 ( iudka;r.; m%;sfrdaOl mßm:j, fjda,aàh;dj wkqj Odrdj

yeisfrk wdldrh úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( iudka;r m%;sfrdaOl moaO;shl tla tla m%;sfrdaOlh yryd .,k Odrdj

.Kkh lrhs'

wfmalaIs; l=i,;d ( ² iudka;r mßm:hl .,dhk Odrdj .Kkh lsÍu

² ir, úÿ,s mßm:hla tl,ia lsÍu

ye|skaùu ( úúO fjdàh;djfhka (W) hq;a tl u fjda,aàh;dfjka (V) ls%hdlrk

úÿ,s myka folla fYa%Ks.; j iïnkaO lsÍfï§ wvq fjdaàh;d myk

iu`. m%;sfrdaOl iudka;r.;j iïnkaO lsÍug isÿ fõ'  tfia iïnkaO

l< hq;= m%;sfrdaOlj, w.hka tajd ;=<ska .,dhk Odrd w.hka wkqj

.Kkh l< yels h'

uQ,O¾uh ( úúO ixlS¾K úÿ,s mßm:j, Odrd md,kh lsÍu ioyd m%;sfrdaOl

Ndú; lsÍug isÿ fõ'  fuu m%;sfrdaOl ;=<ska wu;r Odrdj .uka lsÍu

isÿ fõ'  by< fjdaaàh;djlska ls%hdlrk mykla ;=<ska .,k Odrdj

úYd, w.hla .kS'  thg wvq fjdaàh;djlska ls%hdlrk úÿ,s mykla

fY%aKs.;j iïnkaO l< úg tu myk ;=<ska wvq Odrdjla .,dhk

neúka b;sß Odrdj fjk;a mßm:hla ;=<ska .,d hdug ie,iaúh hq;= h'

wjYH WmlrK yd øjH ( ² 6W/ 6V úÿ,s mykla (A)

² 3W / 6V úÿ,s mykla  (B)

² 12V iemhqula

² úúO m%;sfrdaOl ^by< fjdaàh;djla iys;&

² mßm: mqjrejla

l%ufõoh ( ² A úÿ,s myk ;=<ska .,k Odrdj .Kkh lrkak'

² B úÿ,s myk ;=<ska .,k Odrdj .Kkh lrkak'

² A myk ;=<ska .,k Odrdfjka B myk ;=<ska .,k Odrdj wvqlr

ndysr mßm:h ;=<ska .,d hd hq;= Odrdj .Kkh lrkak'

3



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

73

² wvq fjdàh;djhla (W) iys; B myk yryd fhfok fjda,aáh;dj

iemhqfuka Nd.hla ksid iudka;r .; m%;sfrdaOlfha w.h .Kkh

lrkak'

² mßm:h tl,ia lr úÿ,s myka fofla §ma;sh ksÍlaIKh lrkak'

ksÍlaIKhg u.fmkaùu ( ² úÿ,s myka follg fjk fjk u wjYH fjda,aàh;dj ,nd § §ma;sh

ksÍlaIKh lrkak'  by; mßm: tl,ia lr tu §ma;sh u ,efí±hs

msßlaikak'

ks.ukh i|yd Wmfoia ( ²  .Kkh lrk ,o m%;sfrdaOh fj<|fmdf<a fkdue;s kï m%;sfrdaO

 lsysmhla tl;= lr w.h idod .kak'

úfYaI lreKq ( ²  by; isoaOdka;h Ndú; lr fjdaàh;dfjka fjkia úÿ,s myka folla

fY%aKs.;j iemhqulg iïnkaO l< yels h'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;% sldj 21

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

fjdàh;dj jeä myk m%u; §ma;sfhka ±,aùu i|yd myk ;=<ska .,d
hd hq;= Odrdj .Kkh lsÍu

fjdàh;dj wvq myk m%u; §ma;sfhka ±,aùu i|yd myk ;=<ska .,d
hd hq;= Odrdj .Kkh lsÍu

fjdàh;dj jeä myk ;=<ska .,d hd hq;= Odrdfjka fjdàh;dj wvq
myk ;=<ska .,d hd yels Odrdj wvq lsÍu

myka foflys u fjda,aàh;dj iudk ksid by; wvq lr ,nd .;a
Odrdj yd m%u; fjda,aàh;dj mokï lr .ksñka fjkia jk Odrdj
.e,Sug iïnkaO l< hq;= m%;sfrdaOlfha w.h .Kkh lsÍu

úÿ,s myka fofla fjdàh;dj mÍlaId lr ;yjqre lsÍu

jHdmD;s mqjrej u; imhd we;s úÿ,s myka fol iïnkaO lsÍu i|yd
l%ufõohla fhdod .ekSu

jHdmD;s mqjrej u; myka fol fY%aKs.;j iïnkaO lsÍu ^0302&

wvq cjh iys; mykg iudka;r.;j .Kkh l< m%;sfrdaë w.h
iys; m%;sfrdaOlh iïnkaO lsÍu

.Kkh l< m%;sfrdaë w.h imhd .ekSug wmyiq kï m%;sfrdaO lsysmhla
tl;= lr wod< m%;sfrdaë w.hg .e<fmk m%;sfrdaë moaO;shla ilia
lr .ekSu

tl,ia mßm:hg ir, Odrd iemhqu ,nd §u

mykaj, §ma;sh ixikaokh lsÍu yd fya;= ±laùu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

05

05

10

10

05

10
04

05

06

10

05
05
05
05
05
05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

7'4'1 fok ,o m%;Hdj¾; fjda,aàh;djl ixLHd;h iy úia;drh foda,fkalaIh

Ndú; lr uekSu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'4 ( ñkqï ,nd.ekSfï§ u,aá ógrh iy foda,fkalaIh (oscilloscope)

Ndú;h úuid n, hs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( foda,fkalaIh Ndú; lr m%;Hdj¾; fjda,aàh;djl ixLHd;h iy YS¾I

w.h ukshs

wfmalaIs; l=i,;d ( ² foda,fkalaIh u.ska ñkqï ,nd.ekSug fmr l%udxlkh

(calibreation) lsÍu

 ² foda,fkalaIfha md,l ksjerÈ wdldrhg iSre udre lsÍu

 ² ´kEu m%;Hdj¾; fjda,aàh;d ;rx.hl fjda,aàh;dj iy

ixLHd;h (frequency) uekSu

ye|skaùu ( lsishï fkdokakd m%;Hdj¾; Odrd ;rx.hl úia;drh (amplitude) yd

ixLHd;h uekSu ioyd foda,fkalaIh Ndú; lrhs'  foda,fkalaIh u.ska

b;d l=vd fjda,aàh;djlska hq;a ;rx.hl ixLHd;h o tu ;rx.fha

Wmßu w.h o uekSu l< yels h'

uQ,O¾uh ( foda,fkalaIfha ;srh (screen) isria w;g fldgq 8lska o ;sria w;g

fldgq 10lska o iukaú; jk wdldrhg fnod we;'  fuys isria ÈYdj Y

wlaIh yd ;sria ÈYdj X wlaIh f,i o ie,fla'  fuu fldgq l%udxlkh

lsÍfï§ Y wlaIfha tla fldgqjlg Volt / division ,efnk wdldrhg jQ

md,lhlska o (Volt/div)  X wlaIfha tla fldgqjlg Time/division ,efnk

wdldrhg md,lhlska o (Tim/div)  iukaú; ù we;'  fï wkqj Y wlaIfha

md,lh u.ska tla fldgqjlg iqÿiq fjda,aàh;dj o X wlaIfha tla

fldgqjlg iqÿiq ld,h f;dard .ekSug yels ù we;'

wjYH WmlrK yd øjH ( ² lef;dav lsrK foda,fkalaIh (cathode ray oscilloscope)

² ix{d cklh (signal generation)

l%ufõoh ( ² foda,fkalaIfha iaúph il%sh lrkak'

² m<uqjk kd,sldfõ CH 1 m%odkhg taIkSh (probe) iïnkaO lrkak'

² m<uqjk kd,sldj ioyd we;s Gnd iaúph ils%h lr N+.; lrkak'

² bka miqj     ioyka ;sria md,lh  yd    ioyka isria md,lh iSre

udre lr bf,lafg%dak loïNh Y=0 f¾Ldjg iy loïNh iïmQ¾K

;sria mrdih wdjrKh jk f,i f.k tkak'

² Gnd iaúph kej; ksoyia lr taIksh foda,fkalaIfha uqyqKf;a

we;s  Cal ia:dkhg iïnkaO lrkak'

² fuys i|yka lr we;s y;/ia ;rx.fha ixLHd;h yd úia;drh

wkqj  (Time/div) yd (volt/div) md,l (var) iSre udre lr th

ksjerÈ lr .kak'

² bkamiqj ix{d cklh ls%hd;aul (on) lrkak'

² tys ixLHd; md,l lrljd wjYH ixLHd;h ilia lrkak'
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  ² m%;sodk md,lh (output) iSre udre lr m%;sodk fjda,aàh;dj wvq

w.hla ioyd ilia lrkak'

² foda,fkalaIfha taIkSh ix{d cklfha m%;sodk output ia:dkhg

iú lrkak'

² ±ka foda,fkalaIfha ;srh ksÍlaIKh lrkak'

² bka miqj ix{d cklfha m%;sodk md,lh u.ska wjYH m%;sodk

fjda,aàh;dj ilia lrkak'  tfia u wjYH ixLHd;h o ilia

lrkak'

² tu ;rx.fha ixLHd;h yd úia;drh igyka lr .kak'

ksÍlaIKhg u.fmkaùu ( ² foda,fkalaI taIKfhys  x1 yd x10 i|yd we;s iaúph x1 fj;g

fhduq lrkak'

  ² ;rx. yevhka ksÍlaIKh lrk úg Ver sweep yd V/div ys uqÿk;

we;s  Var md,l fkdfjkiaj ;nd .kak'

² by; i|yka Ver sweep md,lh u.ska ;rx.h isria wlaIh Èf.a by<

my< p,kh lrk w;r V/div ys we;s Var u.ska ;rx.fha úia;drh

fjkia lrhs' tfia jQ úg jerÈ lshùula ,nd .ekSug bv we;'

² foda,fkalaIfha Y wlaIfha tla fldgqjl w.h V/div ys fhduq lr

we;s w.h iïmQ¾K w.h ,nd .ekSu ioyd tu w.h fldgq .Kkska

.=K lrkak.  túg ksjerÈ fjda,aàh;dj $ úia;drh ,nd.; yels h'

² foda,fkalaIfha X wlaIfha tla fldgqjl w.h Time/div ys fhduq lr

we;s w.h fõ.  túg iïmQ¾K w.h ̂ld,h& ,nd.ekSu ioyd tu w.h

fldgq .Kkska .=K lrkak' túg ksjerÈ ld,h ,nd.; yels h'

ks.ukh i|yd Wmfoia ( ²  ix{d cklfha m%;sodk ixLHd; w.h;a foda,fkalaIfhka
 uekSfuka  ,efnk ixLHd; w.h;a ii|kak'

úfYaI lreKq ( ² foda,fkalaIh u.ska fjda,aàh;dj uek m%ldY lsÍfï oS isria fldgq

                                 ixLHdj x V/div u.ska m%ldY l< hq;= h'

² tfukau ld,dj¾:h ,nd .ekSug ;sria fldgq .Kk x Time/div

                                u.ska m%ldY l< hq;= h'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 22

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

foda,fkalaIhg m%;Hdj¾; fjda,aàh;d iemhqu ,nd §u

foda,fkalaIfha m<uq kd,sldfõ taIKS w.% iïnkaO lsÍu

taIKSh  1 fj; fhduq lsÍu

m<uq kd,sldjg wh;a GND iaúph ilS%h lsÍu

;sria yd isria md,l iSreudre lr bf,lafg%dak loïnh Y= 0 iy
loïnh ;sria mrdih wdjrKh jk fia ieliSu

GND iaúph ksoyia lr taIKSh foda,fkalaI uqyqk cal ia:dkhg
iïnkaO lsÍu

y;/ia ;rx.fha ixLHd;h yd úia;rdh ieliSu i|yd md,l iSreudre
lsÍu

Time/div     05

volt/div       05

ix{d cklh iemhqug iïnkaO lr iemhqu ,nd §u

ixLHd; md,lh iSreudre lr wjYH ixLHd;h ,nd .ekSu

ix{d cklfha m%;sodk md,lh iSreudre lr wvq fjda,aàh;d w.hlg
ieliSu

ix{d cklfha m%;sodkh foda,fkalaIfha taIKS yd iïnkaO lsÍu

ver sweep yd v/div uqÿfka msysá var md,lh iy ix{dcklfha m%;sodk
md,lh fkdfjkia j ;nd .ekSu

iSreudre lr wjYH m%;sodk fjda,aàh;dj iy ixLHd;h ieliSu

ix{dfõ fjda,aàh;dj yd ixLHd;h fidhd .ekSu ^10  2&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

03

03

02

03

05

03

04

05

10

03

05

04

03

05

10

20

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

7'4'2 u,aá ógrhlska uefkkafka m%;Hdj¾; fjda,aàh;djl j¾. uOHhk uQ,

w.h nj fmkaùu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'4 ( ñkqï ,nd.ekSfï § u,aá ógrh iy foda,fkalaIh Ndú;h úuid

n,hs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( m%;Hdj¾; fjda,aàh;djl u,aáógrfhka uefkk w.h iy YS¾I w.h

w;r iïnkaO;dj fidhd .kshs'

wfmalaIs; l=i,;d ( ² m%;Hdj¾; fjda,aàh;dj u,aá ógrhlska uekSfuka tys j¾.

uOHhk uQ, w.h ,nd .ekSu

² foda,fkalaIhla u.ska ksÍlaIKh lrk ,o YS¾I fjda,aàh;djka

ioyd j¾. uOHhk uQ, w.h .Kkh lsßu

ye|skaùu ( u,aá ógrhla u.ska uefkkafka lsishï m%;Hdj¾; fjda,aàh;djl fyda

Odrdjl j¾. uOHhk uQ, w.h hs'

uQ,O¾uh ( iDcqldrl vfhdavhlska miq m%;Hdj¾; fjda,aàh;djl Ok w¾O jl%h

fyda iDK w¾O jl%h muKla ,efí' tu w¾O jl% u.ska Odß;%l

wdfrdamKh l< úg iemhqfï YS¾I fjda,aàh;dj f;la wdfrdamKh fõ'

by< iïndOkhla iys; u,aá ógrhla u.ska fuu w.h ksjerÈ j uek

.; yels h'

wjYH WmlrK yd øjH ( ² 230V / 12V mßKdulhla

² 1 N 4001 vfhdav

² 100     F Odß;%l

² jHdmD;s mqjrej

² foyr fhd;a   (two core wire) 1 m

²  ;=ka l+re fmakqj (three pin plug top)

² fhd;a iïnkaOl (wire connectors)

² ixLHdxl u,aá ógrh (digital multimeter)

² foda,fkalaIh (oscilloscope)

iQodku ioyd .=reNj;dg Wmfoia (-

² mßKdulfha WmlrK jHdmD;s mqjrejg iïnkaO lsÍu

² mßKdulh wdjrKhla ;=< iúlr m%d:ñl o`.rh fhd;a iïnkaOl

(wire connector) u.ska foyr fhd;lg iïnkaO lr fuu fhd;

wdjrKfhka msg;g f.k ;nkak'

l%ufõoh  ( ² jHdmD;s mqjrej u; my; i|yka mßm:h tl,ia lrkak'

 

230V

L

N
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²  fuys § mßKdulfha oaú;Sl o`.rhg vfhdavh yd Odß;%lh

   iïnkaO úh hq;= h'

²  foyr fhdf;ys fl<jr ;=ka l+re fmakqfõ iÔù (L) yd

   WodiSk (N) w.%j,g iïnkaO lrkak'

²  ;=kal+re fmakqj 230V flfjks msgqjdklg iïnkaO lr

   tys iaúph ixjD; lrkak'

²  u,aá ógrh 50Vac mrdihg fhduqlr mßKdulfha oaú;Sl

   o`.rfha fofl<jr fjda,aàh;dj uek igyka lr .kak' ^th

   j¾. uOHhk fjda,aàh;dj f,i i,lkq ,efí'&

²  u,aá ógrh tu w.% foflka bj;alr 50Vdc mrdihg ilia

    lr .kak'

²  ilik ,o mßm:fha Odß;%lfha + w.%h iïnkaO w.%hg u,aá

   ógrfha r;= taIkSh o Odß;%lfha - iDK w.%h iïnkaO w.%hg

   u,aá ógrfha l¿ taIkSh o iïnkaO lr fjda,aàh;dj uek .kak'

²  tu fjda,aàh;dj m%;Hdj¾; iemhqul YS¾I fjda,aàh;dj fõ'

²  mßKdul m%;sodkh foda,fkalaIhg fhduq lr m%;Hdj¾;

   fjda,aàh;djfha YS¾I w.h fidhkak'

²  u,aá ógrfhka ,enqK YS¾I w.h;a foda,fkalaIfhka ,nd.;a

   YS¾I w.h;a ii|kak'

ksÍlaIKhg u.fmkaùu (

²  mßKdulfha oaú;Sl o`.rfha fofl<jr fjda,aàh;dj uksk

   wjia:dfõ u,aáógrh 50V ac mrdihg  fhduq l< hq;= fõ'

²  Odß;%lh fofl<jr fjda,aàh;dj uksk wjia:dfõ u,aá

   ógrh 50Vdc mrdihg fhduq l< hq;= fõ'

ks.ukh i|yd Wmfoia ( ²  wjia:d foflys fjda,aàh;d fjkia ùu ks.ukh i|yd mdol

    lr.kak'

úfYaI lreKq (   ²   ls%hdldrlfï§ ,efnk j¾. uOHhk uQ, w.h YS¾I w.fhka

                                    fn¥ úg ´kEu m%;Hdj¾; fjda,aàh;djl YS¾I w.h;a j¾.

      uOHhk uQ, w.h;a w;r wkqmd;h ,efí'
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;

tl;=j

we.hSï  m;% sldj 23

wjYH øjH f;dard .ekSu
wjYH wdjqo WmlrK f;dard .ekSu

mßKdulfha m%d:ñl yd oaú;shsl o`.r fjka lr y÷kd.ekSu ^22&

m%d:ñl o`.rfha fofl<jrg foyr fhd;a iïnkaO lsÍu

mßjrK má fhdod mßjrKh lsÍu

foyr fhd;aj, b;sß w.% folg fmaKqj iïnkaO lsÍu

mßKdulfha oaú;shsl o`.rfha fofl<jr jHdmD;s mqjrejg iïnkaO
lsÍu

mßKdul oaú;shsl fjda,aàh;dj ueksu i|yd u,aá ógrh ieliSu

rdYsh f;dard .ekSu   ^02&

mrdih f;dard .ekSu ^02&

mßKdulfha m%d:ñl o`.rh iemhqug iïnkaO lsÍu

u,aá ógrh wdOdrfhka mdßKdul oaú;shsl m%;Hdj¾; fjda,aàh;dj
uek igyka lsÍu

u,aá ógrh ir, Odrd uekSu i|yd ieliSu

rdYsh f;dard .ekSu

mrdih f;dard .ekSu

mßm: igyk wkqj mßm:h ieliSu

-  ksjerÈ O%eùh;djfhka vfhdavh iïnkaO lsÍu

-  ksjerÈ O%eùh;djfhka Odß;%lh iïnkaO lsÍu

mßKdulfha oaú;Shsl o`.rfha m%;sodk ir, Odrd fjda,aàh;dj uekSu

ksÍlaIKj,g fya;= ±laùu

Odß;%lh fofl<jr ir, Odrd fjda,aàh;dj uek igyka lsÍu

foda,fkalaIh m%;Hdj¾; fjda,aàh;dj uekSu i|yd l%udxlkh lsÍu

mßKdulfha oaú;sl o`.r fofl<jrg foda,fkalaIfha taIKS iïnkaO
fldg mßKdulfha m%;sodk m%;Hdj¾; fjda,aàh;dj uekSu

Odß;%lh fomi ir, Odrd fjda,aàh;dj yd foda,fkalaIfhka uksk
,o m%;Hdj¾; fjda,aàh;d w.hka iei§u

mßKdul oaú;shslfha foda,fkalaIfhka uek ,nd.;a m%;Hdj¾;
fjda,aàh;djka uek ,nd.;a fjda,aàh;d w.hka w;r iïnkaOh i|yd
m%ldYhla ,nd .ekSu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK msßisÿ lr ia:dk .; lsÍu
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kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq
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 m%dfhda.sl ls%hdldrlï

7'5'1   m%;sfrdaOlhla fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg .,d hk Odrdfõ iy
fjda,aàh;d ;rx.fha l,d fjki foda,fkalaIh Ndú;fhka fiùu'

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'5 ( m%;Hdj¾; fjda,aàh;djla" m%;sfrdaOl" Odß;%l iy fma%rl i|yd fjk

fjk u fh¥ úg .,d hk Odrdfõ yeisÍu úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( m%;sfrdaOlhla" Odß;%lhla" fma%rlhla fj;g m%;Hdj¾; fjda,aàh;djla

fh¥ úg Odrdfõ yeisÍu ksÍlaIKh lr fjda,aàh;d iy Odrd ;rx.dldrh

fjk fjk u mßudKhlg w¢hs'

wfmalaIs; l=i,;d ( ² foda,fkalaIh u.ska Odrdjla uekSu'

² foda,fkalaIh Ndú; lr ;rx. folla iei§u'

ye|skaùu (    úúO wls%h Wmdx. fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg .,d

hk Odrdj o m%;Hdj¾; fõ' fufia .,d hk Odrdj Wmßu jk

wjia:dj iy fjda,aàh;d Wmßu jk wjia:dj fhdod.kq ,nk Wmdx.h

wkqj fjkia fõ' tu wjia:djka ksÍlaIKh lsßu i|yd foda,fkalaIh

Ndú; l< yels h'

uQ,O¾uh ( foda,fkalaIh u.ska hï ñkqula ,nd .eksfï§ thg m%odkh l< yelafla

fjda,aàh;djla muKls'  Odrdjla uekSfï§ tu Odrdj m%;sfrdaOlhla

;=<ska .uka lrk úg j¾Okh jk fjda,aàh;dj foda,fkalaIfhka

uekf.k" tu fjda,aàh;dj m%;sfrdaë w.fhka fn¥úg Odrd w.h ,nd.;

yels h'

wjYH WmlrK yd øjH ( ² 1kHz iy YS¾Idka;r w.h 10V la muK jk ihskdldr ;rx.hla

,nd.; yels ix{d cklhla

² oaú;aj loïn foda,fkalaIh (dual beam oscilloscope)

² 1k    m%;sfrdaOlh

² 10    m%;sfrdaOlh

l%ufõoh ( ² rEmfha ±lafjk mßm:h jHdmD;s mqjrefõ tl,ia lrkak'

  ² ix{d cklfha m%;sodkh mßm:fha m%odkhg iïnkaO lrkak'

² foda,fkalaIfha m<uq kd,sldj (CH1) mßm:fha

m%odkhg iïnkaO lr ;rx.dldrh ksÍlaIKh lrkak'

² fod a,fkal aIfha fojk kd,sldj (CH2) 10

m%;sfrdaOlh yryd iïnkaO lr Odrdjg wod<

;rx.dldrh ksÍlaIKh lrkak'

 ² tu ;rx.dldr fol mßudKhlg wkqj m%ia;dr

lvodishl w¢kak'




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ksÍlaIKhg u.fmkaùu ( ² foda,fkalaIh u.ska ñkqï ,nd .ekSfï§ tys ;rx.dldrh ueksh

yels m%udKhg úYd, lr .kak'  ta i|yd ''V/div" f;darKh Ndú;

lrkak'

² Odrd ;rx.fha iy fjda,aàh;d ;rx.fha l,d fjkila ;sfí kï th

olajkak'  ^Wmßu jk wjia:dj&

ks.ukh i|yd Wmfoia ( ² Odrdj uekSug Ndú; lrk m%;sfrdaOlh yryd ,efnk fjda,aàh;dj

ñ,s fjda,aÜj,ska ,efnk úg tu w.h 10     ka fn¥ úg Odrdj
,efnkqfha ñ,s weïmsh¾j,sks'

úfYaI lreKq ( ²  Odrdj uekSu ioyd Ndú; lrk m%;sfrdaOlfha w.h l,d fjki
ksÍlaIKh lsÍug Ndú; lrk m%Odk m%;sfrdaOlfha w.hg jvd

   fnfyúka wvq úh hq;= h'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 24

wjYH øjH f;dard .ekSu
wjYH wdjqo WmlrK f;dard .ekSu
rEmigyfka mßÈ jHdmD;s mqjrej u; mßm:h tl,ia lr .ekSu
ix{dcklfhka wod< ix{dj ,nd.ekSu  i|yd iqirlsÍu
foda,fkalaIh l%udxlkh lsÍu (102)
foda,fkalaIfha m<uq kd,sldj mßm:fha m%odkhg iïnkaO lsÍu
foda,fkalaIfha fojk kd,sldj iïnkaO lsÍu
;rx.dldr meyeÈ,sj ksÍlaIKh jk ;=re m<uq kd,sldj yd fojk
kd,sldj iSre udre lsÍu   (25)
fojk kd,sldfõ mdGdxl Ndú; lr Odrdj .Kkh lsÍu
m%;sfrdaOlh yryd fjda,aàh;d iy Odrd ;rx.dldr mßudKhlg
we£u (25)
fjda,aàh;d iy Odrd ;rx.dldrhkays l,d fjki ioyka lsÍu
m%:ufhka Wmßu jk rdYsh ioyka lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK msßisÿ lr ia:dk .; lsÍu

04

04

05

05
20
05
05

10
10

10
05
05
04
04
04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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7'5'2  Odß;%lhla fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg .,d hk Odrdfõ iy
fjda,aàh;d ;rx.fha l,d fjki foda,fkalaIh Ndú;fhka fiùu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'5 ( m%;Hdj¾; fjda,aàh;dj" m%;sfrdaOl" Odß;%l iy fma%rl ioyd fjk

fjk u fh¥ úg .,dhk Odrdfõ yeisÍu úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( m%;sfrdaOlhla" Odß;%lhla" fma%rlhla fj;g m%;Hdj¾; fjda,aàh;djla

fh¥ úg Odrdfõ yeisÍu ksÍlaIKh lr fjda,aàh;d iy Odrd ;rx.dldrh

fjk fjku mßudKhlg w¢hs'

wfmalaIs; l=i,;d ( ² OdrS;%lhla fj;g m%;Hdj¾; fjda,aàh;djh ,nd§ fjda,aàh;d

;rx.fha úia;drh uekSu

² m%;Hdj¾; fjda,aàh;dj ksid Odß;%lh ;=<ska .,d hk Odrd

;rx.fha úia;drh .Kkh lsÍu

² Odrdfõ iy fjda,aàh;djfha l,d fjkila ;sfí kï tu fjki

uekSu

ye|skaùu ( úúO wls%h Wmdx. fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg .,d hk

Odrdj úúO wjia:dj,§ Wmßu fõ' tu wjia:djka  ksÍlaIKh

lsßu ioyd foda,fkalaIh Ndú; l< yels h'

uQ,O¾uh ( ld,h wkqj úúO wkaoñka fjkia jk fjda,aàh;djfha iajNdjh

ksÍlaIKh lsÍug foda,fkalaIh Ndú; l< yels h' tfia fjkia jk

Odrdj ksÍlaIKh lsÍug kï" tu Odrdj m%;sfrdaOlhla ;=<ska .uka

lsÍug i,iajd m%;sfrdaOlh fomi j¾Okh jk fjda,aàh;dj

foda,fkalaIfhka uekf.k tu fjda,aàh;dj m%;sfrdaë w.fhka fnÈh

hq;= h'

wjYH WmlrK yd øjH ( ² 1000 Hz ixLHd;hla iy YS¾Idka;r w.h 10V la muK jk

ihskdldr ;rx.hla ,nd.; yels ix{d cklhla

² oaú;aj loïn foda,fkalaIh (dual beam oscilloscope)

²  0.1 MFD uhs,¾ Odß;%lh

²  10   m%;sfrdaOlh

l%ufõoh ( ² rEmfha ±lafjk mßm:h jHdmD;s mqjrefõ tl,ia lrkak'





bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

83

² ix{d cklfha m%;sodkh mßm:fha m%odkhg iïnkaO lrkak'

² foda,fkalaIfha m<uq kd,sldj (CH1) mßm:fha m%odkhg iïnkaO

lr fjda,aàh;d ;rx.dldrh ksÍlaIKh lrkak'

² foda,fkalaIfha fojk kd,sldj (CH2) 10     m%;sfrdaOlh yryd

iïnkaO lr Odrdjg wod< ;rx.dldrh ksÍlaIKh lrkak'

² tu ;rx.dldr fol mßudKhlg wkqj m%ia;dr lvodishl

w¢kak'

ksÍlaIKhg u.fmkaùu ( ² foda,fkalaIh u.ska ñkqï ,nd .ekSfï§ tys ;rx.dldrh ueksh

yels m%udKhg úYd, lr .kak'  ta ioyd '' V/div" f;darKh Ndú;

lrkak'

² Odrd ;rx.h iy fjda,aàh;d ;rx.h tljr u Wmßu fkdfõ kï

fjki ;sria wlaIh Ndú; lr uek olajkak'

² m%:ufhka Wmßu jkafka Odrdj o  tfia fkdue;s kï fjda,aàh;dj

o hkak i|yka lrkak'

ks.ukh i|yd Wmfoia (

²  Odrdj uekSug Ndú; lrk m%;sfrdaOlh yryd ,efnk fjda,aàh;dj
 ñ,s fjda,aÜj,ska ,efnk úg tu w.h 10ka fn¥ úg Odrdj
 ,efnkqfha ñ,s weïmsh¾j,sks'

úfYaI lreKq (

  ² Odrdj uekSug Ndú; lrk m%;sfrdaOlfha w.h Odß;%l m%;sndOk
w.hg jvd fnfyúka wvq úh hq;= h'





bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

84

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

 tl;=j

we.hSï  m;% sldj 25

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

jHdmD;s mqjrej u; Odß;%lh yd m%;sfrdaOlh fY%aKs.;j iïnkaO
lsÍu ^05  02&

ix{d cklh iemhqug iïnkaO lr iSreudre lsÍu

ixLHd;h 1000Hz

  YS¾Idka;r w.h 10V

ix{d cklfha m%;sodkh tl,ia mßm:hg m%odkh f,i ,nd §u

foda,fkalaIh iemhqug iïnkaO lr kd,sld wxl 1 yd kd,sld wxl
2 taIKS iïnkaO lsÍu ^03  03&

foda,fkalaIh l%udxlh lsÍu

kd,sld 1 ^05&

kd,sld 2 ^05&

foda,fkalaIfha kd,sld wxl 1g wod< taIKS w.% Odß;%lhg iïnkaO
lsÍu yd iSreudre lsÍu

foda,fkalaIfha kd,sld wxl 2 10m%;sfrdaOlh fomi

iïnkaO lsÍu           ^02&

iSreudre lsÍu           ^03&

fojk kd,sldfõ YS¾I w.h mokï lr .ksñka Odrdj .Kkh lsÍu

foda,fkalaI ;srh ksÍlaIKh lr m%:ufhka Wmßu jk rdYsh fidhd
.ekSu

fjda,aàh;dj yd Odrd ;rx.dldrhkaf.a l,d fjki igyka lsÍu

fjda,aàh;dj yd Odrdfõ ;rx.dldrfha mdGdxl Ndú; lr ;rx.dldr
msysgqu mßudKhlg we`§u

fjda,aàh;d ;rx.h       ^05&

Odrd ;rx.h              ^05&

l,d fjki               ^05&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK úikaê lr h:d mßÈ ia:dk.; lsÍu

03
03

10

04

06

09

10

05

05

05

05

05

15

05

05

05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

85
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7'5'3  fm%arlhla fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg .,d hk Odrdfõ iy
fjda,aàh;d ;rx.fha l,d fjki foda,fkalaIh Ndú;fhka fiùu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'5 ( m%;Hdj¾; fjda,aàh;dj" m%;sfrdaOl" Odß;%l iy fma%rl ioyd fjk

fjk u fh¥ úg .,d hk Odrdfõ yeisÍu úu¾Ykh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( m%;sfrdaOlhla" Odß;%lhla" fma%rlhla fj;g m%;Hdj¾; fjda,aàh;djla

fh¥ úg Odrdfõ yeisÍu ksÍlaIKh lr fjda,aàh;d iy Odrd ;rx.dldrh

fjk fjku mßudKhlg w¢hs'

wfmalaIs; l=i,;d ( ² fm%arlhla fj;g m%;Hdj¾; fjda,aàh;dj ,nd § fjda,aàh;d

;rx.fha úia;drh uekSu

² m%;Hdj¾; fjda,aàh;dj ksid fm%arlh ;=<ska .,d hk Odrd

;rx.fha úia;drh .Kkh lsÍu

² Odrdfõ iy fjda,aàh;djfha l,d fjkila ;sfí kï tu fjki

uekSu

ye|skaùu ( úúO wls%h Wmdx. fj;g m%;Hdj¾; fjda,aàh;djla fh¥ úg

.,d hk Odrdfõ úúO wjia:dj,§ Wmßu fõ'
tu wjia:djka ksÍlaIKh lsßu i|yd foda,fkalaIh Ndú; l<

yels h'

uQ,O¾uh ( ld,h wkqj úúO wkaoñka fjkia jk fjda,aàh;djfha iajNdjh

ksÍlaIKh lsÍug foda,fkalaIh Ndú; l< yels h' tfia fjkia jk

Odrdj ksÍlaIKh lsÍug kï" tu Odrdj m%;sfrdaOlhla ;=<ska .uka

lsÍug i,iajd m%;sfrdaOlh fomi j¾Okh jk fjda,aàh;dj

foda,fkalaIfhka uekf.k tu fjda,aàh;dj m%;sfrdaë w.fhka fnÈh

hq;= h'

wjYH WmlrK yd øjH ( ² 1000 Hz ixLHd;hla iy YS¾Idka;r w.h 10V la muK jk

ihskdldr ;rx.hla ,nd.; yels ix{d cklhla

² oaú;aj loïn foda,fkalaIh

²  240V/12V/2A mßKdulhla

²  10   m%;sfrdaOlh

l%ufõoh ( ² rEmfha ±lafjk mßm:h jHdmD;s mqjrefõ tl,ia lrkak'

² rEmfha ±lafjk fm%arlh i|yd mßKdulfha

oaù;sl o`.rh Ndú; lrkak'

² ix{d cklfha m%;sodkh mßm:fha m%odkhg

iïnkaO lrkak'

² foda,fkalaIfha m<uq kd,sldj (CH1)

mßm:fha m%odkhg iïnkaO lr fjda,aàh;d

;rx.dldrh ksÍlaIKh lrkak'


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² foda,fkalaIfha fojk kd,sldj (CH2) 10    m%;sfrdaOlh yryd

iïnkaO lr Odrdjg wod< ;rx.dldrh ksÍlaIKh lrkak'

² tu ;rx.dldr fol mßudKhlg wkqj m%ia;dr lvodishl

w¢kak'

ksÍlaIKhg u.fmkaùu ( ² foda,fkalaIh u.ska ñkqï ,nd .ekSfï§ tys ;rx.dldrh ueksh

yels m%udKhg úYd, lr .kak'  ta i|yd ''V/div" Ndú; lrkak'

² Odrd ;rx.h iy fjda,aàh;d ;rx.h tljr u Wmßu fkdfõ kï

fjki ;sria wlaIh Ndú; lr uek olajkak'

² m%:ufhka Wmßu jkafka Odrdj o  tfia fkdue;s kï fjda,aàh;dj

o hkak i|yka lrkak'

ks.ukh i|yd Wmfoia ( Odrdj uekSug Ndú; lrk m%;sfrdaOlh yryd ,efnk fjda,aàh;dj
ñ,s fjda,aÜj,ska ,efnk úg tu w.h 10  w.fhka fn¥ úg Odrdj
,efnkqfha ñ,s weïmsh¾j,sks'

úfYaI lreKq (

² o`.rhl fm%ar;djg wu;r j tys fhd;aj, m%;sfrdaë w.hla o ;sfí'
tu ksid fjda,aàh;djfha iy Odrdfõ l,d fjki 900 fkd,efí'
tneúka jeä úIalïNhlska hq;a lïì" jeä fmdgj,a ixLHdjla t;+
fm%arlhla fï i|yd jvd;a iqÿiq h'

² Odrdj uekSu i|yd Ndú; lrk m%;sfrdaOlfha w.h fm%arl m%;sndOk
w.hg jvd fnfyúka wvq úh hq;= h'



fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 26

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

imhd we;s mßKdulfha oaú;shsl o`.rh fjka lr y÷kd .ekSu

jHdmD;s mqjrej u; fma%rlh f,i mßKdulfha oaú;shsl o`.rh yd
m%;sfrdaOlh fY%aKs.;j tl,ia lsÍu

ix{d cklh úÿ,s iemhqug iïnkaO lr ixLHd;h 1000Hz f;la
iSreudre lsÍu

ix{dfõ YS¾Idka;r w.h 10V f;la iSreudre lsÍu

ix{d cklfha m%;sodkh mßm:hg m%odkhlafia iemhSu

foda,fkalaIfha taIKS kd,sld wxl 1 yd kd,sld wxl 2 g iïnkaO lr
kd,sld l%udxlKh lsÍu ^05  02&

foda,fkalaIfha kd,sld wxl 1 Odß;%lhg iïnkaO lsÍu

;rx.dldrh fyd¢ka Èiajk f;la iSreudre lsÍu

foda,fkalaIfha kd,sld wxl 2 m%;sfrdaOlhg iïnkaO lsÍu

;rx.dldrh fmfkk f;la iSreudre lsÍu

fjd a,aàh;d ;rx.h yd Odrd ;rx.dldrh m%ia:dr lvodishl
mßudKhlg we`§u ^l,d fjki iys;j& ^10  03&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK úikaê lr h:d mßÈ ia:dk.; lsÍu

03

03

05

05

05

05

05

10

05

05

05

05

30

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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7'6'1 m%;sfrdaOlj," Odß;%lj, iy fm%arlj, w.hka LRC ógrfhka uekSu iy fok
   ,o ixLHd;hla ioyd Odß;%lj, iy fm%arlj, uksk ,o w.hhka Ndú; fldg

     m%;sndokh fiùu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'6 ( m%;sfrdaOl Odß;%l" fm%arl fYa%Ks.; mßm: m%;Hdj¾; iemhqïj,§
ls%hdlrk wdldrh úYaf,aIKh lrhs'

ld,Éfcao ixLHdj (   01

bf.kqï M,h ( fok ,o m%;sfrdaOlhl" Odß;%lhl iy fma%rlhl w.hhka LRC

ógrh Ndú; lr ukshs'

Odß;%l iy fm%arlj, m%;sndokh fjk fjk u .Kkh lrhs'

wfmalaIs; l=i,;d ( ² LRC ógrh ksjerÈ j Ndú; lrhs'

² LRC ógrfhka ,efnk mdGdxl ksjerÈj lshjhs'

² fm%arl m%;sndokh iy Odß;%l m%;sndokh fiùug wod< .Kkh

lsÍï isÿ lrhs'

ye|skaùu ( idudkH u,aá ógrhla Ndú;fhka m%;sfrdaOh uek .; yels kuq;a

fm%ar;dj yd OdrKdj uek .; yels fkd fõ' ta ioyd LRC ógrh

Ndú;hg .; yels h'

uQ,O¾uh (  m%;sfrdaOl" fma%rl yd Odß;%lj, w.hka ioyka j we;s wjia:dj,

 fma%rl m%;sndokh = 2      fL

 Odß;%l m%;sndokh =  1 hk m%ldYk

         2        f C

Ndú;fhka .Kkh l< yels h'  kuq;a tfia m%;sfrdaOl" fma%rl yd

Odß;%lj, w.hka ioykaj fkdue;s wjia:dj, LRC ógrh Ndú;fhka

 fm%ar;dj yd OdrKdj fidhd m%;sndokh .Kkh l< yels h'

wjYH WmlrK yd øjH ( ² LRC  ógrh

² ix{d cklh  (signal generator)

² m%;sfrdaOlhla

² fma%rlhla

² Odß;%lhla

l%ufõoh ( ² LRC  ógrh  ukskq ,nk Wmdx.fha rdYshg wod< mrdi f;darkh

fj; fhduqlr m%;sfrdaOlfha" fm%arlfha yd Odß;%lfha w.hka

fjk fjku uek .kak'

fma%rl m%;sndokh = 2     f L yd

 Odß;%l m%;sndokh = 1      wdOdrfhka .Kkh lrkak'

         2     fC

ksÍlaIKhg u.fmkaùu ( ² w.hka igyka lr .ekSug my; j.=j Wmfhda.S lr .kak'

² LRC ógrh Ndú;fhka lshùï ,nd .ekSfï§ b;d ksjerÈ w.h ,nd

.ekSug"rdYsfha ksjerÈ mrdi f;darKh fj; fhduq lsÍu jeo.;a fõ'

π 

π 




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ks.ukh i|yd Wmfoia (

² fm%arl m%;sndOkh iy Odß;%l m%;sndOkh .Kkh lsÍfï § fm%ar;dj

fykaßj,ska o" OdrKdj *erâj,ska o" ixLHd;h Hz j,ska o" fhÈh
hq;= h'

úfYaI lreKq (

² ixLHd;h fo.=Khla lr m%;sndOkh .Kkh lsÍfuka Odß;%l iy

fm%arl m%;sndOkh fjkia ùu wOHhkh l< yels h'

ixLHd;h fma%rl;dj
$ OdrKdj

fma%rl m%;sndokh $
Odß;%l m%;sndokh

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 27

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

LRC ógrfha iaúph ixjD; lsÍu

LRC ógrfha mdGdxlh Y=kH jk nj ;yjqre lsÍu

LRC ógrfha m%;sfrdaOh uekSu i|yd ilia lsÍu

mrdih f;dard .ekSu

LRC ógrh Ndú;fhka imhd we;s m%;sfrdaOlfha w.h uek igyka
lsÍu

LRC ógrh fm%ar;dj uekSug ilia lsÍu

rdYshg fhduq lsÍu

mrdihg fhduq lsÍu

LRC ógrh OdrKdj uekSug ilia lsÍu

rdYshg fhduq lsÍu

mrdihg fhduq lsÍu

fok ,o ixLHd; ;=kla i|yd w.h uekSfuka ,nd .;a fm%ar;dj
Wmfhda.S lr f.k fma%rl m%;sLdokh .Kkh lsÍu

tu ixLHdkH ;=kla i|yd uekSfuka ,nd.;a OdrK w.h Wmfhda.S
lr f.k fma%rl m%;sLdokh .Kkh lsÍu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK úikaê lr ia:dk .; lsÍu

05

05

05

05

05

05

05

05

05

05

05

15

15

05

05

05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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7'6'2 Odß;%l - m%;sfrdaOl fY%aKs.; moaO;shla m%;Hdj¾; iemhqulg (1000Hz) iïnkaO

      lr Odß;%lh iy m%;sfrdaOlh fomi m%;Hdj¾; fjda,aàh;dj fjk fjk u

      uekSu u.ska tu Wmdx. yryd fjda,aàh;d tl;=j iemhqï fjda,aàh;djg iudk

      fkdjk nj fmkaùu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'6 ( m%;sfrdaOl Odß;%l" fm%arl fYa%Ks.; mßm: m%;Hdj¾; iemhqïj,§
ls%hdlrk wdldrh úYaf,aIKh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( .Kkh lrk ,o w.hka Ndú; lr m%;sfrdaOl - fma%rl" m%;sfrdaOl -

Odß;%l" m%;sfrdaOl fma%rl Odß;%l fYaKs.; moaO;shl iïndokh .Kkh

lrhs'

wfmalaIs; l=i,;d ( ² mßm: igykg wkqj ksjerÈ j Wmdx. tl,ia lsÍu

² fjda,aÜ ógrh mßm:hg ksjerÈ j iïnkaO lsÍu

² fjda,aÜ ógrh Ndú;fhka ksjerÈ j ñkqï ,nd.ekSu

² ksjerÈj .Kkh lsÍï isÿ lsÍu

ye|skaùu ( wl%sh Wmdx. fY%aKs.; lrk ,o moaO;shlg m%;Hj¾; fjda,aàh;djla

fh¥ úg tla tla Wmdx.h yryd fjda,aàh;dj Wmßu jk wjia:dj
Odrdj Wmßu jk wjia:djg idfmalaIj fjkia fõ'

uQ,O¾uh ( Odß;%l iy m%;sfrdaOl fYa%Ks.; moaO;shla ;=<ska m%;Hdj¾; Odrdjla

.uka lrk úg tu Wmdx.j, m%;sfrdaë iy m%;sndOk w.hka ksid

iEfok fjda,aàh;dj Odrdjg idfmalaIj Wmßu jkafka wjia:d foll

§ h'  tneúka fjda,aàh;dj tl;= lsÍfuka ,efnk w.h iemhqfï

fjda,aàh;djg iudk fkdfõ'  th iudk jkafka tla tla Wmdx.h

yryd fjda,aàh;djkaf.a ffoYsl w.hg hs'

wjYH WmlrK yd øjH ( ² ix{d cklh

² 0.1     F  uhs,¾ Odß;%l

² 1k    m%;sfrdaOlh

² m%;siu u,aá ógrh

² jHdmD;s mqjrej

l%ufõoh (

²     my; i|yka mßm:h jHdmD;s mqjrejl tl,ia lr .kak'

²     ix{d cklhg 230V iemhqulg iïnkaO lr ixLHd;h 1kHz, jk m%;Hdj¾; ix{djla
      tl,ia l< mßm:hg ,nd fokak'

²     u,aáógrh 50V ac mrdihg fhduqlr" Odßs;%lh fomi fjda,aàh;dj uek igyka lr .kak'

 

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²     u,aá ógrfha taIkSh Odß;%lfhka bj;g f.k" tu taIkSh m%;sfrdaOlh fomi ;nd

      fjda,aàh;dj uek igyka lrkak'

²     ix{d cklfhka m%;sodkh jk fjda,aàh;dj o uek .kak'

²     Wmdx. fol yryd fjda,aàh;d foflys tl;=j" iemhqï fjdaa,aàh;dj iu. ii`okak'

²     Wmdx. fol yryd fjda,aàh;djfha j¾.j, tl;=j iemhqï fjda,aàh;djfha j¾.h iu.

      ii`okak'

ksÍlaIKhg u.fmkaùu (

²     fuu mßm:hg m%odkhla f,i ,ndÈh hq;af;a ix{d cklh u.ska

 ksl=;a flfrk m%;Hdj¾; ix{djls'

ks.ukh i|yd Wmfoia (

²     l%ufõofha wjika mshjr fofla § ,efnk ms<s;=re wkqj m%ldYkhla
f.dvk.kak'

úfYaI lreKq (²   m%;sfrdaOlhla iu`. fm%arlhla fyda Odrs;%lhla fY%aKs.;j iïnkaO

l< mßm:hlg m%;Hdj¾; iemhqula ,nd ÿka úg tla tla Wmdx.h

fomi  fjdaa,aàh;dj, tl;=j iemhqï fjda,aàh;djg jvd jeä jk

nj fmfka' tfy;a Wmdx. fomi fjda,aàh;dj, j¾.hkaf.a tl;=fõ

j¾. uQ,h iemhqï fjda,aàh;djg iudk fõ'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;% sldj 28

wjYH øjH f;dard .ekSu

wjYH wdjqo yd WmlrK f;dard .ekSu

jHdmD;s mqjrej u; mßm:h tl,ia lsÍu

ix{d cklh m%Odk iemhqug iïnkaOl l+r 1khz ixLHd;hla m%;sodkh
jk fia ilia lsÍu

u,aá ógrh m%;Hdj¾; fjda,aàh;dj uekSu i|yd ilia lsßu

mßm:hg m%odkh flfrk fjda,aaàh;dj uek igyka lsÍu

Odß;%lh fomi fjda,aàh;dj uek igyka lsÍu

m%;sfrdaOlh fomi fjda,aàh;dj uek igyka lsÍu

fjda,aàh;d w;r iïnkaOh i|yd m%ldYhla ,nd .ekSu

Wmdx. yryd fjda,aàh;dj, tl;=j iemhqï fjda,aàh;djg jvd jeä
ùug fya;= ±laùu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

wdrlaIl mQ¾fjdamd wkq.ukh lsÍu

WmlrK úikaê lr ia:dk .; lsÍu

04

04

10

10

10

10

10

10

10

10

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr

tl;=j
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7'7'1  ²  ldur folla ioyd jQ úÿ,s myka folla fjk fjk u md,kh l< yels yd

         1000 Wúÿ,s fla;,hla ls%hdlrùu ioyd flfjks msgqjdkla iys; úÿ,s

          mßm:hla wdo¾Y mqjrejla u; ia:dmkh lsÍu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'7 ( .Dy úÿ,s fhd;a ia:dmkh lsÍfï mßm: rEm igyklg wkqj wod<
úÿ,s mßm:h ia:dmkh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( fjkalrKhla" RCCB, MCB, iys;j úÿ,s myka iy flfjks

msgqjdkla ioyd fhd;a we§fï mßm:hla tl,ia lrhs'

wfmalaIs; l=i,;d ( ² fok ,o mßm:fha we;s ixfla; ksjerÈ j y÷kd .ekSu

² mßm: igykg wkqj úÿ,s Wmdx. yd fhd;a f;dard .ekSu

² mßm: igykg wkqj ksjerÈ È. m%udKhkaf.ka hq;= j fhd;a

iQodkï lr .ekSu

² fhd;a ksjerÈ j w.%Kh ioyd ilia lr .ekSu

² j¾K fla; wkqj fhd;a ksjerÈ j Wmdx.j, g iïnkaO lsÍu

² fhd;a ,sys,a iïnkaO;djhlska f;drj Wmdx.j, g w.%Kh lsÍu

² iaúpfha ixjD; $ újD; wjia:d ksjerÈ j msysgk wdldrfhka

iaúÉ iú lsÍu

² tla tla ld¾h ioyd kshñ; wdjqo Ndú; lsÍu

² úÿ,s myka mßm:hla yd flfjks msgqjdka mßm:hla ia:dmkh

lsßu

² mßjrK m%;sfrdaO mÍlaIlh Ndú;fhka mßm:fha mßjrK

m%;sfrdaOh mÍlaId lsÍu

ye|skaùu ( .Dy úÿ,s ia:dmkh ioyd fok ,o mßm:hlg wkql+, j kdhsks t<d

we;s mqjrejl úÿ,s mßm:h ia:dmkh lsÍu

uQ,O¾uh ( .Dy úÿ,s mßm: ia:dmkfha§ úÿ,s bxðfkare wdh;kfha fr.=,dis

yd YS% ,xldfõ Ndú; jk iïu;hkag yd m%ñ;Skag wkql+, j fhd;a

iaúÉ iy myka w,a¨ f;dard.kq ,efí'  fhd;a iú lsÍfï§ kshñ;

w.%j,g ,sys,a iïnkaO;djhla fkdue;s j fr.=,disj,g wkql+, j

hdka;%sl wdrlaIdj iy mqoa., wdrlaIdj ;yjqre jk mßÈ úÿ,s

ia:dmkh iïmQ¾K l< hq;= h'

wjYH WmlrK yd øjH ( ² f,day lsh; junior hacksaw

² 5m ñkqï máh $ jdfka fldaÿj  (5 m measuring tape / steel rule)

² me;,s mSr  ( flat file (8”))

² yria fm;s ñáh (cross pain hammer (150g))

² me;,s bial=remamq kshk (flat screw driver (8’’))

² me;,s bial=remamq kshk ( flat  screw driver (4’’))

² u,a  bial=remamq kshk ( philips screw drivers (8’’ yd 4’’))

² ksfhdaka fgiagrh (Neon tester)

² fmdÿ w;a w`vqj (combination plier (6’’))

² lmk w;a wvqj  (cutting plier )

² úÿ,s ld¾ñl msysh (electrician ‘s knife)
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² mßjrK m%;sfrdaO mÍlaIlh (insulation tester)

² w,sia lgqj (bradawl borer)

² w;fld¿j (mallet)

² m%;siu nyqudkh (analog multimeter)

² mÍlaIK myk (testing lamp)

² ;ks ùis iaúp (1 way  - one gang switch (5A) - 02)

² PVC kdhskS  (conduit    -   2m)

² PVC ikaê fmÜá ( junction box )

- ud¾. y;r ( 4 way 02)

- L yev;s - L box 01

- wjidk end 02

² PVC u;=msg fmÜá (surface box 03 - “4 x 4”)

² kdhsks miqre (conduit clip (16mm) - 20)

² ial=remamq weK  - wood screw

- (6 x 1/2’’) - 30

- (6 x 1 1/2’’) - 02

² ndjr myka w,a¨ (batton holders 02)

² 13A flfjks msgqjdk (socket outlet - 01)

² fhd;a - cables

- PVC / PVC /Cu brown 1/1.13 (1 mm2) - 2 mm

- PVC / PVC /Cu blue 1/1.13 (1 mm2) - 2 mm

- 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 iQ;s%ld myka - 01

² 40w iQ;s%ld myka - 01

² ;=kal+re fmakqj - 3 pin plug top



bxcsfkare ;dlaIKfõoh                                          m%dfhda.sl ls%hdldrlï ix.%yh

93

;ks /yek

² mshjr 01

² mshjr 02

mq~q wdldrhg /yeka 2la ieliSu

² mshjr 01

² mshjr 02

² mshjr 03

ikakdhlwe;=<;
mßjrKh

msg;
mßjrKh

10mm 16mm

10mm 8mm

ikakdhlwe;=<;
mßjrKh

msg;
mßjrKh

10mm 16mm

450



8 mm
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l%ufõoh ( ² mßm: rEmigyka w¢kak'   (circuit diagram)

² leá igyk $ ;ks f¾Ld igyk  (block diagram / single line

diagram)  w¢kak'

² kdhsks we;sÍfï rEm igyk (conduit laying diagram) w¢kak'

² i;H fhd;a we§fï (actual wiring circuit diagram) mßm: igyk

w¢kak'

² msßie,eiau (layout plan) w¢kak'

² kdhsks we;sÍfï rEm igyk kshñ; ñkqïj,g wkql+,j wdo¾Y

mqjrej u; i,l=Kq lrkak'

^fuh úIh W.kajk .=re Nj;d úiska fmr iQodkï lr ;nd.; hq;=

h'&

² kdhsks ikaê fmÜá yd u;=msg fmÜá wdo¾Y mqjrej u; wod<

ia:dkhkays iú lrkak' ̂ fuh úIh W.kajk .=re Nj;d  úiska fmr

iQodkï lr ;nd.; hq;= h'&

² § we;s ñkqïj,g wod<j fhd;a ilid .kak'  ^fï ioyd fmr

ksmqK;djl fhd;a ilid .ekSfï l%ufõohka mßYS,kh lrkak&

² fhd;a ilid .ekSfï§ jyre" flfjks msgqjdka iy w,a,q iújk

w.% ioyd ioyka ñkqïj,g jvd  100mm - 150mm ;a w;r jeämqr

È.la ;eìh hq;= h'

² i;H fhd;a we§fï rEm igykg wkqj kdhskS ;=< fhd;a wÈkak'

² úÿ,s bxðfkare wdh;kfha fr.=,dis yd iïu;hkag wkqj fhd;aj,

w.% jyre yd myka w,a¨ ksis mßÈ w.%Kh lrkak'

² tu jyre" flfjks msgqjdka yd myka w,a,q u;=msg fmÜá yd ikaê

fmÜáj,g iú lrkak'

² mßm:fha mßjrK m%;sfrdaOh mÍlaId lrkak'

² ;=kal+re fmakqjla Ndú; lr tl,ia lrk ,o mßm:h i|yd úÿ,s

iemhqu ,ndfokak'

ksÍlaIKhg u.fmkaùu (

² úÿ,s bxðfkare wdh;kfha fr.=,dis yd iïu;hkag wkqj mßm:fha

jyre yryd fhd;a .uka lr we;s nj ;yjqre lrkak'

² wê Odrd wdrlaIdj (over current protection)yd ldkaÿ Odrd wdrlaIdj

(leakage protection) we;s  cj iemhqulska mßm:h ioyd iemhqu

,ndf.k jyre ixjD; lr mßm:fha ls%hdldÍ;ajh  mÍlaId lrkak'

² m%;siu nyqudkh fyda mÍlaIK mykla wdOdrfhka flfjks msgqjdfka

iemhqu we;s nj mÍlaId lrkak'

² ksfhdaka fgiagrh u.ska flfjks msgqjdfka ol=Kq mig iÔù fhd;

iïnkaO ù we;ao hkak mÍlaId lrkak'
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ks.uk ioyd Wmfoia ² myka mßm:fha jyre yryd WodiSk fhd; .uka l< o mßm:h

ls%hdlrhs'  kuq;a th úÿ,s bxðfkare wdh;kfha fr.=,disj,g

wkql+, fkdjk neúka tf,i mßm: ia:dmkh lsÍu isÿ fkdl<

  hq;= hs'

² flfjks msgqjdka mßm:hl iÔù fhd; jï mig yd WodiSk fhd;

  ol=Kq mig iïnkaO jqj o flfjks msgqjdfkka iemhqu ,nd .;

  yels h'  kuq;a th o úÿ,s bxðfkare wdh;kfha fr.=,disj,g

mgyeks fõ'

úfYaI lreKq (- ² § we;s leáigykg wkqj mßm: rEmigyk" kdhsskS we;sÍfï

rEmigyk iy i;H fhd;a we§fï igyka we£fï l=i,;dj

m%dfhda.sl ls%hdldrlug m%:u m%.=K l< hq;= h'

mrsm: igyk

kdhskS we;srSfï rEmigyk
conduit laying diagram

leá igyk
block diagram

L  - úÿ,s myk
S   - iaúph
S0 - flfjks msgqjdk
L1 - md,kh S

1 
u.ska

L1 - md,kh S
2 
u.ska

.Dyks¾udK igyk $ msßie,eiau
architectural diagram / layout plan

N

S
1

S
2

L

L
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i;H fhd;a we£fï igyk

S
2

S
1

N

L

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 29

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

fr.=,dis yd iïu;hg wkql+,j fhd;a f;dard .ekSu

- leá igykg wkqj wjYH È.g fhd;a lmd .ekSu

- w.%Kh i|yd fhd;a fl<jrj,a ieliSu

fhd;a we£fï mßm: igyk wkqj kdhskS ;=< fhd;a we§u

- myka fol i|yd ^03  02&

- flfjks msgqjdk i|yd    ^04&

leá igykg wkqj Wmdx. f;dard .ekSu ^05  02&

iïu; wkqj Wmdx.j,g fhd;a iïnkaO lsÍu

- O%eùh;dj ksjerÈ ùu ^01  07&

- ,sys,a iïnkaO;d j,ska f;dr ùu  ^01  07&

mßjrK m%;sfrdaO mÍlaIlh Ndú;h

- iqÿiq mrdih f;dard .ekSu  ^05&
- mßjrK m%;sfrdaOh mÍlaId lsrSu ^10&

úÿ,s iemhqu ,nd § ls%hdldÍ;ajh ;yjqre lsÍu  ^04  03&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

02

02

02

05

03

05
10

10

14

15

12

04

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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7'7'2  tlu úÿ,s myk ia:dk follska md,kh l< yels mßm:hla wdo¾Y mqjrej u;

ia:dmkh lsÍu

ksmqK;dj 7 ( tÈfkod ld¾hka ioyd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'7 ( .Dy úÿ,s /yeka ^fhd;a& ia:dmkh lsÍfï mßm: rEm igyklg
wkqj wod< úÿ,s mßm:h ia:dmkh lrhs'

ld,Éfcao ixLHdj ( 01

bf.kqï M,h ( ² fjkalrKhla" RCCB, MCB, iys;j úÿ,s myka iy flfjks

msgqjdkla i|yd /yeka we§fï mßm:hla tl,ia lrhs'

² tlu úÿ,s myk ia:dk follska md,kh l< yels mßm:hla

wdo¾Y mqjrejla u; ia:dmkh lrhs'

we.hSï yd ;lafiarelrKh( § we;s mßm: igyklg wod<j .Dy úÿ,s mßm: fldgia ia:dmkh
lsßu

wfmalaIs; l=i,;d ( ² fok ,o mßm:fha we;s ixfla; ksjerÈ j y÷kd .ekSu

² mßm: igykg wkqj úÿ,s Wmdx. yd fhd;a f;dard .ekSu

² mßm: igykg wkqj ksjerÈ È. m%udKhkaf.ka hq;=j fhd;a

iQodkï lr .ekSu

² fhd;a ksjerÈ j w.%Kh ioyd ilia lr .ekSu

² foux iaúp foflys fmdÿ w.% y÷kd.ekSu

² j¾K fla; wkqj fhd;a ksjerÈ j Wmdx.j,g iïnkaO lsÍu

² fhd;a ,sys,a iïnkaO;djhlska f;drj Wmdx.j,g w.%Kh lsÍu

² foux iaúp fol u u.ska myk ±,aùu yd ksùu isÿ l< yels ùu

ye|skaùu ( foux iaúp mßm: fhdod .kq ,nkafka tla mykla ia:dk follska

                             md,kh l< yels wdldrfhka úÿ,s ia:dmkhla isÿlr .ekSug hs'
foux iaúp Ndú;fha úfYaI;ajh jkafka tla iaúphlska myk o,ajd
fjk;a ia:dkhl we;s wfkla iaúpfhka myk ksjd ±óug yels ùu

hs'  fujka mßm:"

² mä fm<l we;s mykla" mäfm< wdrïNfha§ yd mäfm<

wjidkfha § md,kh lr .ekSug fukau

² fldßfvdajl we;s mykla wi, we;s ldur folla u.ska u

md,kh lr .eksug fhdod .efkhs'

uQ,O¾uh ( foux iaúphla u.ska Odrdj .uka lrk ud¾.h udre l< yels fõ'

fujeks iaúÉ folla myklg iïnkaO lsÍfuka tu myk ia:dk

follska md,kh l< yels h'

wjYH WmlrK yd øjH ( ² foux iaúÉ  ( 2 way switch (5A) - 02)

² PVC kdhskS  (conduit 3mm - 2m)

² PVC ikaê fmÜá ( junction box)

- ud¾. ;=k (3 way 02)

- wjidk (end 01)

² PVC u;=msg fmÜá (surface box 02 - “4 x 4”)

² kdhsks miqre (conduit clip 20)
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² bial=remamq weK  (wood screw (6 x 1 1/2’’) -02)

² ndjr myka w,a¨ / batten holders 01

² fhd;a - cables

- PVC / PVC /Cu brown 1/1.13 (1mm2) - 5m

- PVC / PVC /Cu blue 1/1.13 (1mm2) - 1m

² 60w iQ;s%ld myka - 01

l%ufõoh ( ² mßm: rEmigyka w¢kak'   (circuit diagram)

² leá igyk $ ;ks f¾Ld igyk  (block diagram / single line diagram)

w¢kak'

² kdhsks we;sÍfï rEm igyk (conduit laying diagram) w¢kak'

² i;H fhd;a we§fï (actual wiring circuit diagram) mßm: igyk w¢kak'

² kdhsks we;sÍfï rEm igyk kshñ; ñkqïj,g wkql+,j wdo¾Y

mqjrej u; i,l=Kq lrkak'

² kdhsks ikaê fmÜá yd u;=msg fmÜá wdo¾Y mqjrej u; wod<

ia:dkhkays iú lrkak'  ̂ fuh úIh W.kajk .=re Nj;d úiska fmr

iQodkï lr ;nd .; hq;= h'&

² § we;s ñkqïj,g wod<j fhd;a ilid .kak'  ^fï ioyd fmr

ksmqK;djl fhd;a ilid .ekSfï l%ufõohka mßYS,kh lrkak&

² fhd;a ilid .ekSfï§ iaúp ioyd iújk w.% ioyd mßm: igyfka

ioyka ñkqïj,g jvd 100mm - 150mm ;a  w;r jeämqr È.la ;eìh

hq;= h'

² nyqudkh Ndú;fhka foux iaúpfha ls%hdldÍ;ajh y÷kd .kak'

rEmh A rEmh B
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by;  rEmigykaj,g  wkqj  wju m%;sfrdaOhla fmkajkafka rEmh A yd rEmh C ys i|yka

wegjqïj, § muKs'  tneúka foux iaúpfha fmdÿ w.%h 1 fyda C f,i ioyka w.%h nj ks.ukh l<

yels h'

² i;H fhd;a we§fï rEm igykg wkqj kdhskS ;=< fhd;a

wÈkak'

² fuys § tla iaúphl fmdÿ w.%hg mßm:hg iemhqu ,ndfok

iÔù fhd; o wfkla iaúpfha fmdÿ  w.%hg myk fj; .uka

lrk iÔù fhd; o iïnkaO lrkak'

² tu fhd;a w.%j,g úÿ,s bxðfkare wdh;kfha fr.=,dis yd

iïu;hkag wkqj iaúÉ yd myka w,a¨ ksis mßÈ w.%Kh

lrkak'

² tu iaúÉ yd myka w,a¨ u;=msg fmÜá yd ikaê fmÜáj,g

iú lrkak'

rEmh C
rEmh D

rEmh E rEmh F
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ksÍlaIKhg u.fmkaùu (   ² úÿ,s bxðfkare wdh;kfha fr.=,dis yd iïu;hkag wkqj mßm:fha

iaúÉ yryd fhd;a .uka lr we;s nj ;yjqre lr .kak'

   ² wê Odrd wdrlaIdj (over current protection)yd ldkaÿ Odrd wdrlaIdj

(leakage protection) we;s cj iemhqulska mßm:h ioyd iemhqu

,ndf.k mßm:fha ls%hdldÍ;ajh mÍlaId lrkak'

² tla jyrejla u.ska o,ajk ,o myk wfkla iaúpfhka ksùu l<

yels nj fmkajkak'

ks.ukh i|yd Wmfoia (

² mßm:fha iaúÉ yryd WodiSk fhd; .uka l< o mßm:h ls%hd lrhs'
kuq;a th úÿ,s bxðfkare wdh;kfha fr.=,disj,g wkql+, fkdjk
neúka tf,i mßm: ia:dmkh lsÍu isÿ fkdl< hq;= hs'

² ksis mßÈ iaúp j, fmdÿ w.%h y÷kdf.k fkdue;s wjia:djl
n,dfmdfrd;a;= jk ls%hdldÍ;ajh mßm:fhka  ,nd .; fkdyels
fõ'

úfYaI lrKq (

² iïu; foux iaúphl fmdÿ w.%h 1 f,i fyda C f,i kï lr

we;'

² foux iaúpj, fmdÿ w.%h yer wfkla w.% iïnkaOl fhd;a udre

jqj o mßm:h ls%hd;aul fõ'

mrsm: igyk

L         - myk
S

1, 
S

2
   - foux jyre

5A      - SPDT  iaúp

L

S
1 S

2

C

msßie,eiau

S
1

S
2

i;H fhd;a we§fï mßm: rEmigyk
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L         - úÿ,s myk
S         - foux iaúÉ
L úÿ,s myk - md,kh S

1 
iy S

2
 u.ska

kdhskS we;sÍfï rEmigyka

conduit laying diagram

leá igyka

block diagram
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 30

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

fr.=,dis yd iïu;hg wkql+,j fhd;a f;dard .ekSu yd ieliSu

- wNHka;r mrsjrK j¾Kh      ^04&

- wjYH È.g fhd;a lmd .ekSu  ^04&

- w.%Kh i|yd fhd;a ieliSu   ^04&

fhd;a we£fï mßm: igyk wkqj fhd;a we§u

- myka i|yd                     ^05&

- foux jyre fol i|yd    ^05  02&

foux jyre fofla fmdÿ w.% f;dard .ekSu

- u,aá ógrh ieliSu            ^03&

- fmdÿ w.% fjkalr .ekSu ^03  02&

Wmdx.j,g fhd;a iú lsÍu

- O%eùh;dj ksjerÈ nj     ^03  03&

- ,sys,a iïnkaO;d fkdue;s nj  ^03  03&

Wmdx. iú lsÍu  ^02  03&

mßjrK m%;sfrdaO mÍlaIlh Ndú;h

- iqÿiq mrdih f;dard .ekSu  ^03&
- mßjrK m%;sfrdaOh uekSu  ^03&

mßm:h ls%hd;aul lrùu ^SPDT iaùp u.ska& ^02  05&

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

03

03

03

12

15

09

18

06

06

10

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

7'7'3  mdßfNda.sl tallh tl,ia lr by; úÿ,s mßm:

             ^m%dfhda.sl l%shdldrlï 7'7'1 iy 7'7'2& mdßfNda.sl tallhg iú lsßu

ksmqK;dj 7 ( tÈfkod ld¾hka i|yd úÿ,s cjh fhdod .kshs'

ksmqK;d uÜgu 7'7 ( .Dy úÿ,s fhd;a ia:dmkh lsÍfï mßm: rEm igyklg wkqj wod<
úÿ,s mßm:h ia:dmkh lrhs'

bf.kqï M,h ( fjkalrKhla" fYaI Odrd mßm: ì¢kh (RCCB) is`.s;s mßm: ì¢kh
(MCB) iys;j úÿ,s myka iy flfjks msgqjdkla ioyd fhd;a

we§fï mßm:hla tl,ia lrhs'

wfmalaIs; l=i,;d ( ² RCCB, MCB yd ksjerÈ fhd;a fhdod f.k kshñ; wkqms<sfj<g

iúlr fhd;a iïnkaO lsÍu'

² Wmmßm:j, Odrdjka wkqj kshñ; MCB j,g Wmmßm: iïnkaO

lsÍu'

  ² MCB j,ska iemhqu ,nd.;a wkqms<sfj<g u tu mßm:j, Wodisk

fhd;a WodiSk kshovqjg iúlsÍu' (netural bus bar)

ye|skaùu ( .Dy úÿ,s ia:dmkfha iemhqï wêldßh u.ska ,ndfok iemhqu

fjkalrKh" RCCB, MCB iys; mdßfNda.sl tallh yryd wkqms<sfj<g

IEE/IET fr.=,dis yd kshñ; iïu;hkag wkqj mdßfNda.slhdf.a

Wmmßm:j,g ,efí'

uQ,O¾uh ( .Dy úÿ,s mßm:hla ;=< wdrlaIl Wml%uh f,i fjkalrKh ±la úh

yels h' tu wdrlaIl Wml%u ;=< wê Odrd wdrlaIs; Wml%uhla o ;sìh

yels h'

m%Odk iaúph o wê Odrd wdrlaIK Wmdx.hls' fYaI Odrd mßm: ì¢k

h ldkaÿ Odrd wdrlaIK Wml%uhla f,i fhdod .efka'  tajd iïnkaO

lsÍfï§ úÿ,s bxðfkare wdh;kfha fr.=,dis iy iïu;hkag wkql+,j

fhd;a yd fYaI Odrd mßm: ì¢k f;dard .; hq;= fõ'

wjYH WmlrK yd øjH ( ² fjkalrKh (isolator) ² ksfhdaka fgiagrh

² fYaIOdrd mßm: ì¢kh (RCCB) ² bial=remamq kshk

² isÕs;s mßm: ì¢kh (MCB) ² ñáh

² 7$1'04 fhd;a ^ÿUqre yd ks,a&

l%ufõoh ( ² fjkalrKh (Isolator), fYaIOdrd mßm: ì¢kh (RCCB) yd

isÕs;s mßm: ì¢kh (MCB) ,nd .kak'

² mdßfNda.sl tallfha (consumer unit) we;s by; WmlrKj,g

fhd;a iïnkaO lrk whqre ±lafjk mßm: rEmigykla w¢kak'

² tu WmlrKj, je.hq Odrdjkag (rated current) wkql+, j fhd;a

f;dard .kak'

² tu fhd;a w.%Kh i|yd ilikak' ^iqÿiq È. wkqj&

² mßm: rEmigykg wkqj tu fhd;a w.%Kh lrkak'

² by; m%dfhda.sl ls%hdldrlï 7'7'1 iy 7'7'2 ys§ ilid .;a mßm: fuu

mdßfNda.sl tallhg iïnkaO lrkak'

² fuys§ ;ksux iaúÉ mßm:h yd foux iaúÉ mßm:h 5A  mßm: neúka

th 6A  is.s;s mßm: ì¢khlg o" flfjks msgqjdka mßm:h 13A

mßm:hla neúka th 16A is.s;s mßm: ì`Èkhlg o iïnkaO lrkak'
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ksÍlaIKhg u.fmkaùu ( ² fjkalrKh újD; l< úg iemhqï wêldßh úiska .Dyhg ,nd §

we;s cj iemhqu úikaê fõ'

² wvq cjhla (5W  muK & iys; mykla iïnkaO lrk ,o mÍlaIK

mykla  flfjks msgqjdfka iÔù iy N+.; w.%j,g iïnkaO lr

iaúph ixjD; l< úg myk ±,afjkjd;a iu`. u fYaI Odrd mßm:

ì¢kh ls%hd;aul ù ldkaÿ Odrd wdrlaIKh ;yjqre jk nj olajhs'

² myka mßm:hlg iïnkaO lrk ,o isÕs;s mßm: ì¢kh újD; l<
úg myka mßm:h úikaê jk kuq;a tu wjia:dfõ flfjks

msgqjdkska cj iemhqula ,nd .; yels h'

ks.ukh i|yd Wmfoia ( ² .Dyfha Ndú; Odrdj m%u; Odrd w.h blau jQ iekska  m%Odk
fjkalrKh u.ska mdßfNda.slhd yd iemhqï wêldßh fjka lrkq

,nhs'

²  mqoa.,fhl= yryd fyda WmlrKhla yryd fyda mßm:hla u.ska  30mA
fyda Bg jeä Odrdjla ldkaÿ jqj fyd;a fYaI Odrd mßm: ì¢kh

ls%hd;aul ù mßm:h úikaê flf¾'

² RCCB ys we;s mÍlaIK fnd;a;u u.ska tys ls%hdldÍ;ajh mßlaId

l< yels h'

² is.s;s mßm: ì¢k u.ska tla tla únrhka wjidk Wmmßm:j,g

fjka lr we;'  ^Wod- ksjil Wmßu jYfhka myka 10la tla

Wmmßm:hls'  tkï fï ioyd 6A is`.s;s mßm:  ì`Èkhla Ndú; l<
yels h&

úfYaI lreKq (    iÔù" WodiSk yd N+.; fhd;a i|yd iïu; j¾K iys; fhd;a f;dard

.; hq;= h'

mdrsfNda.sl tallh
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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

tl;=j

we.hSï  m;%sldj 31

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu

fr.=,dis yd iïu;hg wkql+,j fhd;a f;dard .ekSu

- .e,fmk yrialv j¾.M,h  ^05&

- mßjrKfha j¾Kh            ^05&

w.%Kh i|yd fhd;a fl<jrj,a ilia lsÍu

ma,diaála fnodyeÍfï mqjrej ,E,s mqjrej u; iú lsÍu

iïu; wkqj Wmdx." mßm: mqjrejg iïnkaO lsÍu ^05  03&

7'7'1 yd 7'7'2 m%dfhda.sl ls%hdldrlïj,§ ilia lr .;a mßm: is`.s;s

is`.s;s mßm:j,g iïnkaO lsÍu

-  7'7'1 myka mßm:h yd 7'7'2 foux jyre mßm:h 6A MCB j,g

   iïnkaO ù ;sîu ^02  05&

-  7'7'1 flfjks msgqjdk 16A MCB hg iúlr ;sîu  ^05&

-  N+.; fhd; N+.; kshoKavg iúlr ;sîu   ^05&

-  WodiSk fhd; WodiSk kshoKavg iïnkaOj ;sîu ^05&

-  iÔù fhd; RCCB yryd ish¨u MLB j,g iïnkaOj ;sîu ^05&

iemhqu ,nd § mßm:h ls%hd lrùu

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka Ndú; lsÍu

wdrlaaIl ms<sfj;a wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

03

03

03

10

10

06

15

30

05

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

8'3'1 fok ,o ie,iqulg wkqj .e<fmk wdjqo Ndú; lrñka 1.5mm - 2mm) .klu

;yvq Ndú;fhka uQä újD;lrKhl (bottle opener) wdlD;shla ks¾udKh lsÍu'

ksmqK;dj 8 ( ksIamdok lghq;=j,§ ;dlaIKfõohg wod< jkfia øjH" Ys,amSh l%u

f;dard .kshs'

ksmqK;d uÜgu 8'3 ( ksmehqï lsÍfï§ iqÿiq wdjqo yd WmlrK ksjerÈ Ys,amSh l%u wkqj

Ndú; lrhs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h ( ² ie,iqulg wkqj f,day jev fldgila ;ekSfï§ l< hq;= hka;% l¾u

                                yd WÑ; n, WmlrK kï lrhs

² ksIamdok ld¾hhg WÑ; n, wdjqo yd w;a wdjqo f;dard .kshs

²  hka;% yd WmlrK Ndú;fha § tajdg wod< wdrlaIl ms<sfj;a wkq.ukh

lrhs

² ie,iqulg wkqj ;=kS ;yvq fhdod .ksñka ksmehqula lrhs

wfmalaIs; l=i,;d ( § we;s rEmigykg wkqj kshñ; wdjqo" WmlrK Ndú; lrñka"

² i,l=Kq lsÍu (marking out)

² lemSu (cutting)

² isÿre ú§u (drilling)

² ieye ±óu (chipping)

² ksuyï lsÍu (finishing)

ye|skaùu ( úúO yev iys; NdKav ksIamdokfha§ f,day lemSu" isÿre ú§u" yev .Eu"

ksuyï lsÍu hk ls%hdj,shka b;d jeo.;a h'  w;a wdjqo yd WmlrK
Ndú;fhka flfrk uekSu" i,l=Kq lsÍu" lemSu" ieye±óu" ksuyï
lsÍu hk ld¾hkays l=i,;dj fuka u" úÿï hka;% Ndú;h ms<sn| l=i,;d

j¾Okh lsÍu o fuu m%dfhda.slh u.ska wfmalaId flf¾'

uQ,O¾uh ( i,l=Kq lsÍfï" isÿre ú§fï" lemSfï" ieye±ófï" ksuyï lsÍfï yd

wdrlaIs; ms<sfj;a wkq.ukh lsÍfï Ys,amSh l%u

wjYH WmlrK yd øjH ( ² w¢k lgqj (scriber)

² ueÈ fmdxÑh (centre punch)

² fnÿï lgqj (divider)

² uq¨ uÜgu (try square)

² jdfka fldaÿj (steel rule)

² j¾ksh¾ le,smrh -150 mm (vernier caliper-150 mm)

² mÜgï fldaK udkh (bevel protector)

² fnda, ñáh - 250g (ball pein hammer )

² 250 mm me;,s r¿ mSr (flat file - 250 mm corse)

² 250 mm me;,s ishqï mSr (flat file - 250 mm fine)

² 250 mm wv lj mSr (half round  file - 250 mm )

² 250  mm ;s%fldaKdldr mSr (trangular  file - 250 mm )

² 8 mm úÿï lgqj (8 mm - drill Bit)
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² me;,s lmk lgqj  (flat chisel - 150mm)

² fnda, ñáh (500g& (ball pein hammer )

² 150 mm me;,s r¿ mSr (flat file - 150mm corse)

² f,day lsh; (hack saw)

² hka;% o`vq w`vqj iys; nxl= úÿï hka;%h (bench drill with machine

vice )

² nxl= o`vq wvqj (bench vice)

² lïì nqreiqj (wire brush)

² mSß nqreiqj (file brush)

² wdrlaIs; weia wdjrK (safety goggles)

² wdrlaIs; w;a wdjrK (safety gloves)

² 102 X 52 X 2 mm uDÿ jdfka ;yvq (mild steel sheet)

² fkd 220 weuß fld< (emery paper)

² isis,k øjH (coolent)

² lmq frÈ len,s (cotton waste)

² rg yqkq lene,a,la (piece of chalk)

² 200 X 100 X 50 mm m%udKfha ,S lene,a,la

14

A B

ksIamdok ls%hdj,sh

i|yd wdOdrl rEmigyk 03

ksul< újD;lrKh

rEmigyk 04

ld¾ñl Ñ;%h 1

ld¾ñl Ñ;%h 2
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l%ufõoh            ( øjH iQodkï lsÍu
²   102X52X2 mm  m%udKfha uDÿ  jdfka  ;yvq  lene,a,la  f;dard

.kak'
² u;=msg fyd¢ka msßisÿ lr .kak'
² wju f,day m%udKhla bj;a lrñka mSß .d wkqhd; odr folla

tlsfklg ,ïnl jk fia ilia lrkak'
i,l=Kq lsÍu  ^rEmigyk 1 iy 2&
² jev fldgfia tla u;=msgl rg yqkq wdf,am lrkak'
² § we;s ld¾ñl Ñ;%hg wkqj uOH f¾Ldj (AB) ,l=Kq lrkak'
² § we;s Ñ;%hg ^rEmigyk 1& wkqj uOH f¾Ldjg idfmalaIj b;sß

ñkqï f¾Ld i,l=Kq lrkak'
² jdfka fldaÿj iy w¢k lgqj Ndú; lrñka § we;s yevh ,l=Kq

lrkak' ̂ rEmigyk 2&
² ueÈ fmdxÑh wdOdrfhka wod< ia:dkhkays i,l=Kq fhdokak' ̂ lemqï

odr iy flakaø ia:dkhkays&

     ( ksIamdok ls%hdj,sh ^rEmigyk 3&
² jev fldgi ,S lene,a, u; ;nd l,ïm lr úÿï lgqj Ndú;fhka

wjYH ia:dkhkays isÿre úÈkak'
² lemsh hq;= odr ;sriaa j yd o`vq w`vqfõ yl=j,g iudka;rj msysgk fia

jev fldgi w,ajd lmk lgqj iy 500 g fnda, ñáh wdOdrfhka
ueo fldgi bj;a lrkak'

² jev fldgig ydks fkdjk f,i o`vq w`vqfõ w,ajd msg; odrh 1 mm
la jdish isák fia f,day lshf;ka lmd oukak'

² r¿ mSß Ndú; lrñka ksu lsÍug we;s msg; odr 0.5 mm wdikak
ñkqug ksu lrkak'

² 150 mm  me;,s mSr iy ;=kayq,ia mSr Ndú; lrñka we;=<; yevh
wdikak ñkqug mSß .dkak'

² ;=kayq,ia mSr iy ishqï mSr Ndú; lrñka we;=<; isÿr ksu lrkak'

ksu lsÍu ^rEmigyk 4&
² ishqï mSr Ndú; lrñka msg; odrh mSß .d ksu lrkak'
² lgq fldfyd,a bj;a lrkak'
² wdjqo WmlrK msßisÿ lr kshñ; ia:dkj, ;nkak'
² Ndú; l< hka;%" jev nxl= yd wjg msßisÿ lrkak'

ksÍlaIKhg u.fmkaùu ( ² wkqhd; odr mSß .Efï§ tys ksje/È uÜgï nj iy ,ïnl nj

uq¨uÜgu iy jdfka fldaÿ wOdrfhka msßlaiSu'

² isÿre ú§fï§ kshñ; fõ.h" ksje/È l,ïm lsÍu

² we;=<; fldgi bj;a lsÍu i|yd isÿre ú§fï§ i,l=Kq f¾Ldj,ska

msg;g fkdhk fia isÿre ú§u'

² ueÈfmdxÑ i,l=Kq fh§fï§ iDcq f¾Ldj, wdikak jYfhka 25 mm

muK ÿßka jk fia o" m%Odk Ys¾Ij, o" isÿre úÈk ia:dk
uOHfha o i,l=Kq fh§u'

² mSß.Efï§ iy lshf;ka lemSfï§ ksje/È bßhõj iy ksjerÈ Ys,amSh
l%u wkq.ukh lsÍu'

 ,
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ks.ukh i|yd Wmfoia ( ² ñkqï ± 0'2 mm iSudj ;=< mej;Su ^j¾ksh¾ le,smrh

fkdue;s wjia:dj, iyk iSudj ± 0'5 mm f,i .kak'
  ² iuñ;sl nj
  ² Wiia u;=msg ksudj iy uqjy;a odr iqug lr ;sîu

úfYaI lrKq ( ² ieuúg u kshñ; wdrlaIl ms<sfj;a wkq.ukh lrkak'

² fldaKdldr fldgia mSß.Efï§ mÜgï fldaK udkh

       Ndú; lrñka fomi iïñ;sl nj msßlaikak.

² mSß.Efï§ jßka jr ñkqï mÍlaId lsÍug j. n,d .kak'

² u;=msg msßisÿ lsÍfï§ wjYH mßÈ iqÿiq Ys,am l%u wkq.ukh

lrkak'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;% sldj 32

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
wkqhd; odr folla ,ïnlj ieliSu

ksje/Èj i,l=Kq lsÍu

uOH f¾Ld

jl% odr

fldaK

iudka;r f¾Ld

ueÈ fmdxÑ i,l=Kq

odrj,ska msg;g fkdhk fia isÿre ú§u

msg; odr ñkqïj,g wkqj lmd .ekSu

ksu lsÍu ± 0.5 mm iSudj ;=< -   È.

                     -   m<,

                     -   we;=<;

iqug u;=msg ksudj

mDIaGfha uÜgï nj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

Ys,amSh l%u Ndú;h

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

tl;=j

03

03

03

10

05

05

05

05

10

10

03
03
04
08
08

03

03

03

03

03

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

8.4.1.         6mm úIalïNh iys; uDÿ jdfka lïìhla kjd" yev;, iy ;=v iys;

bial=remamq kshkla ilid ;=fâ msgq;,h ±ä lsßu'

ksmqK;dj 8 ( ksIamdok lghq;=j,§ ;dlaIKfõohg wod< jkfia øjH" Ys,amSh l%u

f;dard .kshs'

ksmqK;d uÜgu 8'4 ( ksIamdokhla lsÍfï§ wod< fldgia yevlr .ekSfï l%u Ndú; lrhs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h ( ² yevhï Ys,amSh l%uhg fhda.H øjH .=K iy ;;a;aj kï lrhs'

² øjH .=K u; yevhï lsÍfï l%u f;dard .kshs'

² úúO yevj,g yev .ekaùu lrhs'

wfmalaIs; l=i,;d ( ² iqÿiq øjH f;dard .ekSu

² f,day yevhï lsÍu ̂ ;e,Su" keóu&

² f,day r;a ms<shï lsÍu

² ksuyï lsÍu

² øjHj, .=K fjkia lsÍu

ye|skaùu ( ksIamdok lafIa;%fha § f,day yev;e,Sfï ls%hdj,shg ysñjkqfha woaú;Sh

ia:dkhls'  thg fya;=j jkqfha fuu l%uh u.ska ksmofjk NdKavhl

jHQyd;aul m%n,;dj jd;a;= lsÍu" lemSu jeks ls%hdj,shla u.ska ksmojk

NdKavhl m%n,;djg jvd jeä ùu iy fuu ls%hdj,sfha § isÿ jk øjH

kdia;sh o wju ùu h'  fï i|yd f,dayh by< WIaK;ajhg r;a lsÍu

u.ska tys ;kH .=Kh fuka u wdykH .=Kh o jeälr .; hq;= h'

tfia u fï whqßka ksmojk NdKavhla wjYH mßÈ iqÿiq r;a ms<shulg

Ndckh lsÍfuka wjYH .=Kdx. j¾Okh lr .; yels h' ta ms<sno

l=i,;d j¾Okh iy wjfndaOh ,nd §u fuu.ska wfmalaId flf¾'

uQ,O¾uh ( r;a lsÍu u.ska f,day yevhï lsÍfï myiq ;;a;ajhg m;alssÍu" f,day

yevhï lsÍu" r;ams,shï lsÍu yd wdrlaIs; ms<sfj;a wkq.ukh lsÍfï

Ys,amSh l%u'

wjYH WmlrK yd øjH ( ²   6  mm  x 320 mm uDÿ jdfka oKavla fyda uOHu ldnka jdfka

oKavla (mild steel or medium carbon steel)

² fmdgEishï f*frda ihkhsâ (potassium ferro cyanide)

² fmd,algq w`.=re (chacoal)

² c,h (water)

² jdfka fldaÿj (steel ruler)

² w¢k lgqj (scriber)

² ishqï me;,s mSr (flat file-fine)

² lïu,a ñáh (black smith hammer)

² lïu,a w`vqj (tongs)

² lïu,a ,sm (black smith furnace)

² lsKsysrh (anvil)

² f,day ;eáh (steel tray)

(  ² wdrlaIs; w;a wdjrK (safety gloves)

² uqL wdjrK (mask)

² iï tam%Kh (leather apron)
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l%ufõoh ( øjH f;dard .ekSu

( ²     6 mm x 320 mm  È. uDÿ jdfka fyda uOHu ldnka jdfka oKav

f;dard .kak'

i,l=Kq lsÍu

² § we;s ld¾ñl Ñ;%hg wkqj jdfka fldaÿj yd w¢k lgqj Ndú;fhka

i,l=Kq lrkak' ^rEmigyk 1&

ksIamdok ls%hdj,sh

² o`vq w`vqj iy 250 g
 
fnda, ñáh Ndú; lrñka § we;s rEmigykg

wkqj 40 x 80 mm uqÿj idokak' ̂ rEmigyk 2&

² b;ssß fl<jr lïu,a ,sfmys oud r;a meye jk f;la r;a lr lsKsysrh

u; ;nd fl<jr kshñ; yevh ^rEmigyk 3& ,efnk fia lïu,a

ñáfhka ;,d.kak'

² me;,s mSr Ndú;fhka kshñ; ksñ;dj ,efnk fia tys ;=v mSß .d

ksu lrkak' ^rEmigyk 3&

² uDÿ jdfka oKavla f;dard.kq ,enqfha kï idod.;a kshka ;,fha

fl<jr kej; lïu,a ,sfmys oud fl<jr Èiak r;g r;a lr f,day

;eáhl w;=rk ,o fmdgEishï f*frda ihkhsâ l=vqj, ;jrkak'

² by; mshjr lsysm j;djla isÿ lrkak'

² uOHu ldnka jdfka oKavla f;dard.kq ,enqfha kï f,dayh u| r;g

r;a lr tljr c,fha Tnd isis,a lrkak'

² mSrla wdOdrfhka fl<jr msßisÿ lrkak'

² ,d ks,a meye;s Tlaihsv j¾Kh ,efnk f;la ;=v kej; r;alr

isis,a lrkak'

² ksujqfuys ksudj $ ;;a;ajh yd msßú;r mÍlaId lrkak'

² wdjqo WmlrK yd jevìu msßisÿ lrkak'



� 

(320mm)

(17mm) (80mm) (40mm) (80mm)
(17mm)

 rEmigyk 1 - i,l=Kq lsÍu i|yd ld¾ñl Ñ;%h

rEmigyk 2 - uqÿj iE§u i|yd ld¾ñl Ñ;%h

rEmigyk 3 - wjidk ksujqfuys ld¾ñl Ñ;%h
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ksÍlaIKhg u.fmkaùu ( ² keóu lrk w;r ;=r úáka úg ñkqï mÍlaId lsÍu

² yev;e,Sfï§ m%udKj;a WIaK;ajhg r;a lsÍu

² fmdgEishï f*frdaihkhsâ Ndú; lrk úg uqL wdjrK me<§u

ks.ukh i|yd Wmfoia ( ²  ish¨ u ñkqï  ± 1mm iSudj ;=< mej;Su

²  keuqï ia:dkj, we;=<; wrh 5 mm g wvq iSudfõ mej;Su

²  iDcq nj iy iqug ksudj

²  ;=fvys ±ä;dj m%udKj;a f,i mej;Su

úfYaI lrKq ( ² l¾udka; Yd,d wdrlaIl ms<sfj;a wkq.ukh lrkak'

² jdfka fldaÿj Ndú; lrñka oKafvys weoùï ;sfí ±hs mÍlaId lrkak'

² fmdgEishï f*frda ihkhsâ Ndú;fha § wksjd¾hfhka u uqj wdjrK

m<¢kak'

² Tn f;dard .kq ,enqfha uOHu ldnka jdfka oKavla kï fmdgEishï

f*frda ihkhsâ ;jrd msgq;, ±ä lsÍu wjYH ke;'

² túg wjidk mshjr y;r wkq.ukh lrñka ±älr mKfmùu lrkak'

² fmdgEishï f*frda ihkhsâ Ndú; lf<a kï wjidk ±ä lsÍu

^mK fmùu& wjYH fkdfõ'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;%sldj 33

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
i,l=Kq lsÍu ^lïìh u;&
40 x 80 uqÿj iE§u

ksjerÈ È.
ksjerÈ m<,

3'  fl<jr yev ;e,Su
kshñ; yevh yd ñkqu
;eÆ fldgi msmqreïj,ska f;dr ksudj
fl<jr mSß .d ksu lsÍu

4' kshñ; ±ä nj
5' u;=msg ksudj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

tl;=j

02

02

02

05

06
10

10
10
10
10
10
04

04

04
04
04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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m%dfhda.sl ls%hdldrlï

8'5'1'   ì;a;sfha iúlrk uq¿;eka f.hs rdlalhl wdlD;shla ie,iqï lr fldaK hlv
Ndú;fhka ilia lsÍu

ksmqK;dj 8 ( ksIamdok lghq;=j,§ ;dlaIKfõohg wod< jkfia øjH" Ys,amSh l%u
f;dard .kshs'

ksmqK;d uÜgu 8.5 ( fldgia tl,ia lsÍfï Ys,amSh l%u fhdod .ksñka ksIamdokfha

fhfohs'

ld,Éfcao ixLHdj ( 02

bf.kqï M,h ( ² øjH" ia:dkh" m%ñ;sh" ld¾hh wkqj fldgia tl,ia lsÍfï iqÿiqu

Ys,amSh l%uh f;dard .kshs'

² úoHq;a pdm mEiaiqï l%uh u.ska iaÓr tl,ila lrhs'

² mEiaiqï ld¾hj,§ wdrlaIdj ms<sn|j ie,ls,su;a fjhs'

wfmalaIs; l=i,;d ( ² § we;s rEmigyk wkqj i,l=Kq lsÍu

² úÿï hka;%h wdOdrfhka ú§u

² úoHq;a pdm mEiaiSu

² tl,ia lsÍu

ye|skaùu ( iaÓr tl,ia lsÍfï l%u w;ßka nyq, f,i Ndú; lrk úoHq;a pdm
mEiaiqï ls%hdj,sh ms<sn| wjfndaOh iy uQ,sl l=i,;d j¾Okh fu
u.ska wfmalaId lrk w;r f,day lemSu" keóu" isÿre ú§u" imrï lsÍu
hk l=i,;d o fu u.ska j¾Okh flf¾'

uQ,O¾uh ( f,day yev±ófï" úoHq;a pdm mEiaiqï lsÍfï yd wdrlaIs; ms<sfj;a

wkq.ukh lsÍfï Ys,amSh l%u

wjYH WmlrK yd øjH ( ² jdfka fldaÿj  (steel ruler)

² uq¨ uÜgu  (try square)

² ueos fmdxÑh  (center punch)

² w¢k lgqj (scriber)

² fnÿï lgqj (devider)

² mÜgï fldaK udkh (bevel protractor)

² jdfka ñkqï máh - (steel tape)

²     6 mm úÿï lgqj  (drill bit)

² imrï úÿï lgqj fyda   10 mm úÿï lgqj  (counter sunk tool)

² 250 mm me;,s mSr (flat file 250 mm)

² hka;% o`vq w`vqj iys; nxl= úÿï hka;%h  (bench drill machine with

machine vice)

² nxl= o`vq w`vqj  (bench vice)

² f,day  lsh; (hack saw)

² fnda, ñáh 500 g (ball pein hammer)

²      2.5 mm mEiaiqï bf,lafg%dav (E 6013) welding electrode

² úoHq;a pdm mEiaiqï lÜg,h (arc welding equipment set)

² w;a ksueÿï hka;%h (angle griner)

  ² nxl= ksueÿï hka;%h (bench grinding machine)

² weia wdrlaIK wdjrK (safety goggles)






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rEmigyk 1 bosrs fmkqu

ie,eiau

² mEiaiqï tam%kh (welding apron)

² mEiaiqï m,sy (welding sheald)

² wdrlaIs; w;a wdjrK (safety gloves)

² yrialv 18 X 18 X 2 mm  jk fldaK hlv - 500 mm È. len,s

02 ( 'L' angle)

²       6 mm uDÿ jdfka lïì 300 mm È. len,s 06 (mild steel rod)

² isis,k ldrl (coolent)

² ,S lene,a,la  200 x 150 x 50 mm (wooden block)

l%ufõoh ( øjH iQodkï lsÍu

( ² 500 mm  fldaK hlv len,s fol f;dard f.k iqÿiq mßÈ msßisÿ lr

.kak'

 i,l=Kq lsÍu

 ² § we;s ld¾ñl Ñ;%hg ̂ rEmigyk 1 iy 2& wkqj uqyqK;a foflys u

we;s ish¨ ñkqï jdfka rE," uq¨ uÜgu" mÜgï fldaK udkh" w¢k
lgqj yd fnÿï lgqj Ndú;fhka i,l=Kq lr wjYH ia:dkj,

ueofmdxÑ i,l=Kq lrkak'

ksIamdok ls%hdj,sh

( ² fldaK hlv lene,s hka;% o`vq wvqfõ fhda.H mßÈ isrlr uqyqK;a

foflys u kshñ; ia:dk isÿre lr ksis me;af;ka imrï lr .kak'

² fldaK hlv lene,s fofl<jr rEmigyfka mßÈ rjqï lr ilid

.kak'  fï ioyd r¿ mSr fyda m<mqreoao wkqj w;a ksueÿï hka;%h fyda

nxl= ksueÿï hka;%h Ndú; l< yels h'

² fldaK hlv lene,s o`vq w`vqfõ ksis mßÈ isr lr f,day lsh;

wdOdrfhka tajdfha uOH ia:dkfha ;s%fldaKdldr fldgi bj;a lr

.kak'

² kej;;a fldaK hlv lene,a, fhda.H f,i o`vq w`vqfõ r|jd “A’’

ia:dkfhka 900 la jkfia fnda, ñáh Ndú; lr “L’’ yevhg kjd

.kak'

rEmigyk 2 - ie,eiau


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² tu fya;a;= odrh úoHq;a pdm mEiaiqï l%uh u.ska mdiaid

.kak'

² by; l%ufõoh wkq.ukh lrñka wfkla fldaK hlv

lene,a, o tf,i ksujd .kak'

²   6 mm uDÿ jdfka lïì f.k u;=msg

fyd|ska msßisÿ lr .kak'

      ²    6 mm lïì len,s fldaK hlvfha isÿre ;=<g

ksis mßÈ iDcqj msysgk fia ksis me;af;ka we;=¿

lr, fl<jr imru msfrk fia úoHq;a pdm

mEiaiqï l%ufõofhka mdiaid .kak'

² bkamiq uDÿ jdfka lïìj, wfkla fl<jr

b;sß fldaK hlv lene,af,a isÿre ;=<g ksis

mßÈ ksis me;af;ka we;=¿ lr tu me;a; o

fmr mßÈ mdiaid .kak'

² wkjYH mEiaiqï fldgia w;a ksueÿï hka;%h

wdOdrfhka f.jd iqÿiq mßÈ ksuyï lr .kak'

² Ndú; l< wdjqo yd WmlrK msßisÿ lr

ksYaÑ; ia:dkj, ;nkak'

² jevìu msßisÿ lrkak'

ksÍlaIKhg u.fmkaùu( ² f,day lsh; Ndú;fha§ kshñ; bßhõj yd kshñ; Ys,amSh l%u

wkq.ukh lsÍu'

² úoHq;a pdm mEiaiqïj,§

- iqÿiq Odrdj fhdod .ekSu

- ksjerÈ Ys,amSh l%u wkq.ukh lsÍu
- wdrlaIl ms<sfj;a ms<smeÈu

ks.ukh i|yd Wmfoia ( ² ish¨u ñkqï ± 1 mm iyk iSudj ;=< mej;Su yd fldaKhka ± 10

iSudj ;=< mej;Su

² mEiaiqï fodaIj,ska f;dr j pdm mEiaiqï lr ;sîu

úfYaI lrKq           ( ² kshñ; l¾udka; Yd,d wdrlaIl ms<sfj;a wkq.ukh lrkak'

² úoHq;a pdm mEiaiqï lsÍug m%:u ñkqï yd fldgia ksis msysgqfï

we;s nj mßlaId lrkak.

² wjYH kï ì;a;shg iú jk me;af;a fldaK hlv fldgia fol

iDcqj msysgk fia hd lr   6 mm uDÿ jdfka lïìhla fyda

12x3mm mÜgï lene,a,la mEiaish yels h'

² kshñ; ñkqïj,g m%udKj;a øjH fkdue;s wjia:dj,§ iqÿiq

wkqmd;hlg wkqj ñkqï l=vd lrkak'

² nxl= úÿï hka;%h Ndú;fha§ kshñ; hka;% fõ. yd isis,k ldrl

fh§ug ie,ls,su;a jkak'

² úoHq;a pdm mEiaiqu isÿ lsÍfï§ iEu úg u Ndú; lrk mEiaiqï

bf,lafg%davhg .e<fmk kshñ; Odrdj f;dard .kak'

wjidk ksmhqfuys ksrEmKh






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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;%sldj 34

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
ksjerÈ f,i

uOH f¾Ldj i,l=Kq lsÍu   04
i,l=Kq lsÍu   04
isÿre ú§u   04
imrï lsÍu   04

2' fldaK hlvfha fofl<jr rjqï lsÍu   10
3' V yevh lemSu   04
4' keïu 900 +/- 10   10
5' fodaI rys;j mEiaiSu

Odrdj ksjerÈj iSreudre lsÍu   05
jd isÿre $ fndr fkdue;s nj   05
±ù iEÍ fkdhdu   05
iqug ksudj   05

6' isÿrej,g lïì oud mEiaiSu   10
7' ksudj   10

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

Ys,amSh l%u wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

tl;=j

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

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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m%dfhda.sl ls%hdldrlï

8'5'2'    fok ,o ñkqïj,g wkqj lmams tl,ila ksu lsÍu'
ksmqK;dj 8 ( ksIamdok lghq;=j,§ ;dlaIKfõohg wod< jk fia øjH" Ys,amSh l%u

f;dard .kshs'

ksmqK;d  uÜgu 8'5 ( fldgia tl,ia lsÍfï Ys,amsh l%u fhdod .ksñka ksIamdokfha fhfohs'
ld,Éfcao ixLHdj ( 02
bf.kqï M,h ( ²  ñáhï uQÜgq fhdod.ksñka fldgia tl,ia lrhs'

²  ksje/È Ys,amSh l%u wkq.ukh lrñka wiaÓr tl,ia lsÍï lrhs'

wfmalaIs; l=i,;d ( ² ,shjk mÜg,h yd úÿï hka;% Ndú; lrñka § we;s ñkqïj,g wkqj
jev fldgia ksu lrhs'

² fmdg weK fh§u u.ska iy ñáhï lsÍu u.ska f,day fldgia tl,ia
lrhs'

² § we;s ñkqïj,g wkqj f,day yev .kajhs'

² wod< wdrlaIl ms<sfj;a wkq.ukh lrhs'

ye|skaùu ( w¾O ia:sr tl,ia lsÍu fuka u wiaÓr tl,ia lsÍfï l%ufõohka o

NdKav ksIamdokfha § b;d jeo.;a wx.hka fõ'  fuu m%dfhda.sl wNHdih

u.ska wfmalaId lrkqfha w¾O iaÓr iy wiaÓr tl,ia lsÍfï l%u u.ska

fldgia iïnkaO lsÍfï l=i,;dj j¾Okh lsÍu fuka u ,shjk mÜg,a

hka;% Ndú;fhka jev fldgia ,shùu iy úÿï hka;%h Ndú;h ms<sn|

l=i,;djka o j¾Okh lsÍuhs

uQ,O¾uh ( ,shjk mÜg,h Ndú;h" úÿï hka;%h Ndú;h" tl,ia lsÍfï yd wdrlaIs;

ms<sfj;a wkq.ukh lsÍfï Ys,amSh l%u

wjYH WmlrK yd øjH ( ² jdfka fldaÿj (steel ruler)

² j¾ksh¾ le,smrh (vernier   caliper)

² w¢k lgqj (scriber)

² ueÈ fmdxÑh (center   punch)

² ,shjk mÜg,h iy lemqï lgq (lathe m/c with tools)

² úÿï hka;%h (bench drill)

²   3 mm úÿï lgqj (3 mm drill bit)

² 250 g fnda, ñáh  (ball pein hammer 250 g)

² nxl= ovq wvqj (bench vice)

² f,day  lsh; (hacksaw)

² 200 mm ishqï me;,s mSr (smooth flat file 200 mm)

² G l,ïm (G clamp)

² wdrlaIs; weia wdjrK  (safety goggles)

² wdrlaIs; w;a wdjrK  (safety gloves)

²  je,s lvodis fkd 220 (emery paper No 220)

² M3 x 16 mm noeKhla iy lema uqßÉÑhla  (M3 x 16 mm bolt and

cap nut)

²    3  x 20mm fnd;a;ï ysi iys; ñáhï weK 02 la (3 x 20mm

button head rivet 02 nos)

²    40 mm khsf,daka o`vq lene,a,la ̂ lmamsh ioyd&(40 mm nylon bar)






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²      10 x 4 mm  fjdI¾ 4la (    10  x 4 mm washer s 04 No s)

²     15 x 60 x 1.5 mm uDÿ jdfka ;yvq len,s 02 (mild steel sheet)

²     3    x 100 mm uDÿ jdfka lïì len,s 02 (mild steel rod)

l%ufõoh ( ² úIalïNh 40 mm jk khsf,daka lene,af,ka rEm igyk 1 ys

fmkajd we;s wdldrhg ,shjk mÜg,h (lathe machine) Ndú; lr

lmamsh ksu lrkak'

²  tys fomi uqyqK; ,shjd kshñ; ñkqug iy iqug f,i ilia lr

.kak'

² 15 x 70 x 1.5 mm uDÿ jdfka ;yvq len,s fol § we;s ñkqïj,g

wkqj  rEmigyk 2 mßÈ i,l=Kq lrf.k f,day lsh; wdOdrfhka

lmd msß .d ilikak'

² by; ilid .;a jevfldgia fol 3 mm úIalïNfhka hq;a úÿï

lgqj iy úÿï hka;%h Ndú; lr rEm igyk 2 g wkqj isÿre ilid

.kak'

² rEmigyk 3 wkqj 20 mm È. lïì len,sj, fofl<jr ,shjd

.kak'

² rEmigyk 5 wkqj úIalïNh 3 mm jk uDÿ jdfka lïìh Ndú; lr

fldl= folla ilid .kak'

² fldl=j, we;s ^rEmigyk 5& uqÿj ;=<ska rEmigyk 3 ys i|yka

weKh we;=¿ lr tys fomig fjdIr fol ^rEmigyk 4& ne.ska

fhdod fldl= tl,ia folla idod.kak'

² ilid .;a fldl= iy fjdIr tl,iaj,g rEmigyk 2 ys ;yvq

fldgia foflys A  iy B ia:dk iïnkaO lr" fomi ysi fnd;a;ï

wdldrhg ñáhï lrkak' ̂ fuu fldl= ksoyfia p,kh l< yels úh

hq;= hs&

² ksulr .kakd ,o lmamsh ilid .;a wdOdrlhg we;=¿ lr rEmigyk

6 wkqj weKh iy lema uqßÑÉh wdOdrfhka tl,ia lr .kak' ̂ fuu

lmamsh ksoyfia p,kh l< yels úh hq;= hs&

² Ndú; l< wdjqo yd WmlrK msßisÿ lr kshñ; ia:dkj, ;nkak'

² jevìu msßisÿ lrkak'

  ² ksujqfï ksudj $ ;;a;ajh yd msßú;r iu. mÍlaId lrkak'

5 rEmh

6 rEmh

B

A

4

32

1 rEmh

 rEmh  rEmh








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ksÍlaIKhg u.fmkaùu ( ² lmamsh ,shùfï§ jevfldgi ilalfha w,a,d ksje/È f,i tfl,s

lsÍu yd ±ä j iú lr ;sîu

² lïì ,shùfï§ m%udKj;a wju È.la msg;g msysgk fia w,a,d .ekSu

² kshñ; hka;% fõ.hka mj;ajd .ekSu

² ;yvq ú§fï§ tys hgg ,S lene,a,la ;nd iqÿiq f,i yd wdrlaIs;

f,i l,ïm lr .ekSu

ks.ukh i|yd Wmfoia ( ² ± 0.2 mm  iyk iSudj ;=< ñkqïj,g wkqj ,shjd ;sìu

² mSß.dk ,o fldgia ± 0.5 mm iyk iSudj ;=< mej;Su

² fldl=j, kshñ; yevh yd ñkqï mej;Su

² ñáhï ysi ksje/È yevhg mej;Su iy ñkqïj,g iß,k mßÈ iú

lr ;sìu

úfYaI lrKq ( ² fuu jevfldgia tl,ia lsÍfï§ ñáhï weK ysfia yevh  (button

head) fnd;a;ï wdldrhg ilia lsÍu i|yd ñáhï lgq lÜg,hla

iy fvd,shla (dolly) Ndú; l< yels h'

² lmamsh i|yd khsf,daka ovq imhd .ekSug wmyiq kï fjk;a

wdfoaYlhla Ndú; lrkak.

² lmamsh iú lsÍug Ndú; lrkq ,nk weKh iy uqßÉÑh imhd

.ekSug wmyiq;djla ;sfí kï ta i|yd ñáhï weKhla fhdod .kak'

² khsf,daka jev fldgiaj, uqyqK;a iqug lsÍug je,s lvodis Ndú;

lrkak'

² iEu úg u l¾udka; Yd,d wdrlaIl ms<sfj;a wkq.ukh lrkak'

fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;%sldj 35

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
1' lmamsh ,shùu

uqyqK; ,shùu
we,sh ,shùu

2' ;yvq len,s foflys
i,l=Kq lsÍu
ñkqïj,g wkqj ieliSu
ñkqïj,g wkqj isÿre ú§u

3' kshñ; fldl= foflys
uqÿj iE§u
fldl= yevh

4' l+re ieliSu ^ñáhï&
5' ñáhï lsÍu
6' tl,ia lsÍu
7' u;=msg ksudj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

tl;=j

02

02

02

10
05

05
05
05

10
05
04
05
10
05

05

05

05

05

05

1 0 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr
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 m%dfhda.sl ls%hdldrlï

8'5'3  ¥ú,s tl;=lrk ;eáhla (dust pan) ;=kS ;yvq Ndú;fhka ilia lsÍu

ksmqK;dj 8 ( ksIamdok lghq;=j,§ ;dlaIKfõohg wod< jk fia øjH" Ys,amSh l%u

f;dard .kshs'

ld,Éfcao ixLHdj ( 02

ksmqK;d uÜgu 8'3 ( ksmehqï lsÍfï§ iqÿiq wdjqo yd WmlrK ksjerÈ Ys,amSh l%u wkqj Ndú;
lrhs'

bf.kqï M,h ( ² ksIamdok ld¾hg WÑ; n, wdjqo iy w;a wdjqo f;dard .kshs'

² hka;% yd WmlrK Ndú;fha § tajdg wod< wdrlaIl ms<sfj;a wkq.ukh
lrhs'

² ie,iqulg wkqj ;=kS ;yvq fhdod .ksñka ksmehqula lrhs'

ksmqK;d uÜgu 8'5 ( fldgia tl,ia lsÍfï Ys,amSh l%u fhdod .ksñka ksIamdokfha fhfohs'

bf.kqï M,h ( ² ñáhï uqÜgq fhdod.ksñka jev fldgia tl,ia lrhs'

wfmalaIs; l=i,;d ( ² ie,iqulg wkqj i,l=Kq lsÍfï WmlrK wdOdrfhka ;yvqjl

i,l=Kq lsÍu

² ;yvq lmk l;=r wdOdrfhka wkjYH fldgia lmd bj;a lsÍu

² ;yvq keùu

² isÿre ú§u

² ñáhï lsÍu

ye|skaùu ( f,day l¾udka;fha§ ;yvq wdY%s; j jev fldgia ksu lsÍu nyq, j

isÿjkak ls'  fuu m%dfhda.sl wNHdih u.ska ie,iqulg wkqj ;yvqjla

i,l=Kq lsÍu" lemSu" keùu yd w¾O iaÓr tl,ia lsÍfï l%ufõo ms<sn|

j l=i,;dj j¾Okh flf¾'

uQ,O¾uh ( ;yvq i,l=Kq lsÍfï" ;yvq lemSfï" tl,ia lsÍfï yd wdrlaIs; ms<sfj;a

wkq.ukh lsÍfï Ys,amSh l%u

wjYH WmlrK yd øjH (

² w¢k lgqj (scriber)

² uq¨ uÜgu (try square)

² jdfka fldaÿj (steel ruler)

² ueÈ fmdxÑh (center punch)

² 200 g ñáh (hammer)

² rn¾ fyda ,S ñáh (rubber / wooden mallat)

² G l,ïm ('G' clamp)

² ;yvq l;=r (snip)

² o`vq w`vqj (vice)

²  f,dla w`vqj (grip plier)

² nxl= úÿï hka;%h (bench drill  machine)

² w;a úÿï hka;%h (hand drill  machine)

² 4 mm úÿï lgqj ( 4 mm drill bit)

² fmdma ñáhï weK (pop rivert)
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² fmdma ñáhï hka;%h (pop rivert gun)

² me;,s ishqï mSr 200 mm (smooth flat file)

( ² wdrlaIs; w;a wdjrK (safety gloues)

² wdrlaIs; weia wdjrK (safety goggles)

²  300 mm x 300 mm x SWG 24, G.I. ;yvqj (G.I. sheet)

²  200 mm x 40 mm x SWG 24 G.I. ;yvqj (G.I. sheet)

² l,ïm lsÍu i|yd iqÿiq ,S l=Üá

i,l=Kq lsÍu i|yd Wmfhda.S lr .; hq;= rEmigyka

tl,ia lsÍu i|yd wdOdrl igyka
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²    ish¨ u wdjqo WmlrK yd jev fldgia msßisÿ lr .kak'

²     ksmojk NdKavfha X fldgi i|yd jk  300 mm x 300 mm,  SWG

24 ;yvqj f.k tys lgq fldfyd,a bj;a lr wkqhd; odr folla

tlsfklg ,ïnl jk fia ilia lr .kak' ^rEmigyk X
1

AD  DC jk mßÈ & ^msgq wxlh 117 n,kak'&

²    ilia lr .kakd ,o wkqhd; odr fol Ndú; lrñka X
2
 rEmigyk

wkqj ñkqï f¾Ld w¢k lgqj" jdfka fldaÿj yd uq̈  uÜgu wdOdrfhka

i,l=Kq lrkak'

                                       ksIamdok ls%hdj,sh

² ;yvqfõ bj;a l< hq;= fldgia ^i,l=Kq lrk ,o& ;yvq l;=r

wdOdrfhka lmd bj;a lrkak' ̂ bb' yd dd' f¾Ld fol o lmd .kak'&

²    mSr Ndú;fhka lemqï odrj, lgq fldfyd,a bj;a lrkak'

²    fomi yd msgqmi fldgfia 10 mm g i,l=Kq lr we;s odr Èf.a X
3

rEmigyk wkqj jdáh ;yvqj we;=¿ foig iïmQ¾Kfhka u kud

.kak'

² X
3
 rEmigyk mßÈ isÿre úo.; hq;= ia:dk ;yvqfõ há me;af;a

i,l=Kq lr ueÈ fmdxÑfhka i,l=Kq ;yjqre lr .kak' (X6 rEmigyk

n,kak&

²   X
3
 rEmigyfka ±lafjk ab f¾Ldj yd cd f¾Ldj fjk fjk u

900 la jk fia we;=<;g kjd .kak'  ta iu. u be f¾Ldj yd df

f¾Ldj Tiafia o tf,i u kjd .kak'

l%ufõoh ( øjH iQodkï lsÍu yd  i,l=Kq lsÍu

rEmigyk 4 - wjika tl,fiys ''Y'' fldgi i|yd ld¾ñl Ñ;%h

Y
4

Y
3

Y
2

Y
1
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²  X
3
 rEmigyfka ±lafjk bd odrh Tiafia bdfe fldgia 900 g kjd

 .kak'  fuys § bb'e yd dd'f  fldgia msg;g isák fia kjd .kak'

²  be odrh yd df odrho fuf,i 900 g X
5
 rEmfha ±lafjk mßÈ kjd

 .kak'

²   X
5
 rEmfha mßÈ msg;ska we;s dd'f fldgi fydÈka we;=¿ fldgig

                                fya;a;= jk fia ;nd w.=¿ w`vqj Ndú;fhka ;yvq fol tlg isr

                                lr ksjerÈ mßÈ ,S l=Üáhla u; ;nd l,ïm lr 4 mm lgqj fh¥

                                w;a úÿï hka;%h u.ska isÿre ;=k úo .kak'

                            ²   fuf,i bb'e fldgfia isÿre o úo .kak'

                            ²   mSr Ndú;fhka isÿrej, lgq fldfyd,a bj;a lrkak'

²   fmdma ñáhï hka;%h yd      3 mm fmdma ñáhï weK wdOdrfhka

     ;yvq fldgia iïnkaO lr .kak'

                            ²    ye`v,h jk Y fldgi i|yd 250 mm x 35 mm ;yvqj f.k Y1

 rEmigyk wkqj ñkqï igyka lr .kak'

² Y2 rEm igyk wkqj fomi odr fol we;=<g fya;a;= jk fia kjkak'

² Y3 rEm igyk wkqj isÿre msysgk ia:dk i,l=Kq lr ueÈfmdxÑfhka

i,l=Kq ;nkak'

²    Y4 rEmigyfka ñkqï wkqj rn¾ ñáh wdOdrfhka yev lr .kak'

² X fldgfiys msgqmi uqyqKf;ys uOH.; jk f,i Y fldgi msysgqjd

l,ïm lr Y fldgfia i,l=Kq lr we;s isÿre fol 4 mm lgqfjka

úo .kak' ^tl,ia rEmigyk XY
  
wkqj&

² mSr wdOdrfhka isÿrej, lgqfldfyd,a bj;a lrkak'

² X fldgfiys msgqmi uqyqK;g Y fldgi tlalr fmdma ñáhï hka;%h

yd 3 mm fmdma ñáhï weK wdOdrfhka iïnkaO lr.kak'

² ish¨ WmlrK wdjqo yd jev fldgia msßisÿ lr .nvd lr .kak'

   ksuejqfuys ksudj $ ;;a;ajh yd msßú;r mÍlaId lrkak'

ksÍlaIKhg u.fmkaùu ( ²   odr keóu ioyd ,S ñá fhdod .ekSu iy keóu lrk w;r;=r ñkqï
mÍlaId lsßu'

²   tla tla mshjr wkqms<sfj< wkqj isÿ lsÍu

²   isÿre ú§fï § wdrlaIs; l%u wkq.ukh lsÍu'

² isÿre ú§u ioyd ;yvq fldgia tlalr l,ïm lsÍfï§ ksis mßÈ

l,ïm ù we;a±hs mÍlaId lsÍu'

ks.ukh i|yd Wmfoia ( ²   kshñ; ñkqï ± 1mm iSudj ;=< mj;ajd .ekSu'

²   odr iDcq f,i kjd ;sîu'

²   § we;s rEm igyfka mßÈ kshñ; fldaK ± 10 iSudj ;=< mej;Su'

²   wkjYH ;e,Sïj,ska f;dr u;=msg ksudj'

úfYaI lreKq ( ² kshñ; l¾udka; Yd,d wdrlaIl ms<sfj;a wkq.ukh lrkak'

² úÿï hka;%h Ndú;fha§ úÿï lgqj ioyd kshñ; fõ.h ilia

lsÍug ie,ls,su;a jkak'


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fmr iQodku

ls%hdj,sh

wdl,am yd
w.h moaO;s

we.hSï  m;%sldj 36

wjYH øjH f;dard .ekSu

wjYH wdjqo WmlrK f;dard .ekSu

iqÿiq we÷ulska wdhs;a;ï ùu
i,l=Kq lsÍu

wkqhd; ,ïn odr fol
uOH f¾Ld
ñkqï f¾Ld

2'  kshñ; yev lmd .ekSu
3'   keùu

X3 rEm igyk wkqj
X4 rEm igyk wkqj
X5 rEm igyk wkqj

4'  isÿr i,l=Kq lsÍu" ueos fmdxÑ i,l=Kq fh§u
5'  isÿre ú§u
   fmdma ñáhï lsÍu
6'  yevhu

odr keóu
yevh keóu
ñáhï weK fhdod ilia lsÍu

7'  u;=msg ksudj

lKavdhfï wka wh iu`. iyfhda.fhka lghq;= lsÍu

iïm;a wrmsßueiafuka lghq;= lsÍu

wdrlaaIl mQ¾fjdamd wkq.ukh lsÍu

wdjqo WmlrK msßisÿ lr ia:dk .; lsÍu

jev ia:dkh msßisÿ j mj;ajd .ekSu

tl;=j

03

03

03

04
04
04
10

05
05
05
10
04
04

04
04

04

04

04

04

04

04

04

10 0

kshñ; ,enq  fjk;a
,l=Kq  ,l=Kq lreKq

mshjr


