zatwzwa (Electrical)
gawnm (Electrician) - smas a=

v 2.5.96 & gwitE e

WY - gdew (T - s 7)) (Tong - tester (clamp - on ammeter))

SEEW 3 UG F A § o fwAferad w1 FA AT S

o TAT GLAF FY ATALIRAT TL FIAT
* TF TN GHGTF FT FEATEA AT TIAT TL FIEAT

o T(AT TETH HT TANT FIA THT ATATAT ATRGTAT qraeqmieat |

STRT % 6 YT ATI & ford T q¥iers U UET Ardr a9 2 |
T UF faed o oEER ATl srEr w9 & w o
uffre ardt oft w=ar 21 (Fig 1)

Fig 1

CURRENT CARRYING
INSULATED CONDUCTOR

TONG-TESTER

ELN259611

#wd-Rrgr (Working principle)

ATHT T Shael I6 AT FH HLAT & Sd g7 Iqh faEqor
o & garfea et 2| a8 aEis 9o R W s
FAT & |

g g7= W1 (Electromagnetic induction): & aRadt
AR UF FUSA § 9@ ST & aAt et § uw emf IRA Sar 1
I THFR TS # ARA R FHEhT AR TRAAT & ATATT
qfRafda &t & af Foear § uF gemadt 9T € at e
FE AT FAad W JATad! srata e afkadt Fig 2 gtar 21

Fig 2

ELN259612

Fued (1) & TRAAT Folad | TF AT FeA (2)
emf S =tar & (Fig 3)
214

]
q
3
3

Fig 3

ELN259613

7T ¥RA emf €11 ST € S AT fAEAfeA etar 8 | Fusat &
&= e T F F o 9 IR emf # gfE S F Foed 1 ¥
sTf Fued (2) #t fedas grea #=a |

T (Construction): Fig 4 & 21 qdw® (F4w 31
ufer Arft) oy feemr @ &) fawes o Ardh § fave
T Ik U fecfia® sie st w7 ardy a1 Bfas &
ST BT & | ATete |/ AT ST ATell 917 UF o Foed Srafies
F it w1 FAT © g2 fGdigs dea 7 g 9fRka wd @
Y St AT w el w1

Fig 4

CURRENT CARRYING CONDUCTOR

RECTIFIER

T =

MOVING-COIL
METER MOVEMENT

TRIGGER FOR
OPENING CORE

ELN259614

FOT B 5@ TR e foan sirar & & g o § aaa
TF WIAT Sl & | FaA1 A fRid a1 =aras & ==l o /vy
T & I B9 T FedT § 9 Ad & AU I N & THS
TR TRIT F STAAH AFHRAT TRAAT B GA(ead Hear
2l



FATT AT AT & €T A9 & ford ardy a9 & Ja2 @it 3tY
ITHT I ATCAS & AT AR @ forad ST 1T AT e &
TS H T I T 34 % I ITH gadT & a5 &+ 3 |
AT A IX Fohash ffy ae o |

S FU URT ATEF ATAF & AR A FrEfod & a9 Fior 7
IRA seadt gEa a7 fGdas aed § g Saw Far 2|

3 9T § AT HEE H1 96 0% e gar € uw v gt
& A g aRafda f&Far o gar @ & gEwEe fidims 1w
¥y qfafia < 341 £1 (Fig 5)

stfer 1= & a1 JTer® & HI 9 Fig 6 F ATAT ¥ ST AfF
qTer FX qFA © |

Fig 6 5 AMPERES

5 AMPERES

5 AMPERES

ELN259616

SINGLE PASS DOUBLE PASS

Fig 5

PRIMARY
(CONDUCTOR)

O

FULL-WAVE
/ RECTIFIER

ELN259615

TAPPED-SECONDARY CIRCUIT

e (Safety): o7 g #t fecdtod dwoT ada oy 7fa
BT =TT | ST UfiEe ATt & ST sMrEied ST go
fecfors & Y 1= swoms AvaTr & a9 2|

fareft ATaw &7 A &/ wew gAfTad & F fF daas e F g
T 2| 7% g FHe 97 & g9 Ao a€ f s g g
7% W AT AW ad F @i saferfa gar 2|

9 # gREdT Fe & T o fAfr wior & =rere w Uw @
fferes I aTiRt weAT 2 | FfE e Ay & srftepaw ov &

T (Application):

1 @ 89 I A aTell oy "/ & ford
AC 3fesTr sifeat it smarfie amn

AC afew stfaat &t fBdfas e

% afsd AC ATeX ol €T X AT €T
4 AC #efi &t Sad+ gy

4 AC Aefil ST aew & W 9T

7 SrEqfod aT dqford Wi & AT & o
8 AC 3 FaT S Aiel | 3T Aq FeA & ford

o o A~ W N

graunte=i (Precaution):
1 Ffe 99T ST ATelT |9 0 @ at TR & 99d &t 9
& %9 97 Ao w91

2 TR % aF Bl AT X IR IR0 Foil i GRafod Tet Hear
arfed |

3 ot W o & qF giTad ¥ o fF dahd T & g )
2l

4 oy 7O & o SR et &t el T &Y |
5 oy &t difwr qui gt =@l |

FAfRwd : TARINEA (NSQF @ 5) - st 2.5.96 & awifa R 215



zatwzwa (Electrical)
gawnma (Electrician) - smas a=

v 2.5.97 | 2.5.99 ® =i f=Eia

MC Fieamdt #1 oo faeamon - WR &1 99 - arew fRtae &1 g9 (Extension of range of
MC voltmeters - loading effect - voltage drop effect)

SEAW 3 UG F A § o fwAforad w1 FA AT S

* UF FICCHATT § ATAIRT SN TTe<rer T THTH T

o AT & For wfeier F Freear R qoi GRTET fyetaor =y & ATdEr AOET FAT

* TF FHEF F T F A FEAT |

ATH @ (Meter movement): T wiforsh €T ATHY Hoer
FT ITANT FieedT AIF | & ThdT & | IS0 719 & fF g®
ATt Foed FT UF Ty ST & Ao T 9T FEA & AT
& At wfarer & Rl 9% U ateear a1d gt €| 3w & e
FeedT I (E) Sfawre & Fvear R § yarfed 9T &1 a9rgamdr
gar e (E=IR)!

I3 & ford Fig.1 ® 0-1mA aTdY H9eid & X Fead Ty
1000 ohm & ST/ ATHY F9eT H TH 1mA €17 Jarfed &f & &
quf ST faeer 2 =T @ At guse Sfawry & Rl o Ie
afeed

Fig 1
1mA METER MOVEMENT

a4 05 o
0 6 5

| —]
| S
Ry=1000
I fm=1mA l

. _
| 1VOLT |
[ 1

SINCE THE VOLTAGE ACROSS THE METER COIL RESISTANCE
IS PROPORTIONAL TO THE CURRENT FLOWING THROUGH
THE COIL, THE 1MA CURRENT METER MOVEMENT CAN
MEASURE VOLTAGE DIRECTLY IN UNITS OF VOLTAGE.

E=1)Ry =0.001x 1000 = 1Volt

ELN259711

E =1,R, =0.001x 1000 =1 volt.

afe IF 9T FT Fad ATeT (0.5mA) FaTfRd g8 sl af Fved
F foet o¥ ateedr ¢

E = IR, =0.0005 x 1000 = 0.5 volt.

IE IQT AT FFAT & F Fved & R 0¥ I Aedr FeA §
TR U & SHATET €| FUeA § WaTed gy Fued 9
AT dteear &0 o @EEaEr @ @l dier MW W
IS & GRT ATHF | HIA & I I qieedT A=F 7 fhar
ST at gfkayr & fafeer et & ateear wraw e S g 2|

216

TafY g7 AT T § dieedr & 999 o= fAfed @ dfF
ATt FUEA FRT TATRRA €TRT A Feo AfALTY qgd FH &8 &
FHTYOT FEHT ITATIAT HHA & | I & ford IULs IgTer
T T mA ATt d=Tee & ST sfisdaw dteedr ATy AT aedr @
TF Fiee & | aIdfas® e § TF dlee & AfF dreedr AT
aifea gam |

ag® afaie® (Multiplier resistors): df% t& #ifo® g
ATt @9 FAA dgd HA Aleedl AT FHAT & Af I8 FeA
sty % et qx | R dicedr oid & 1fer & a1 aaar &
? AT e & AT T A A § o S o
g fowafRa famar s @=ar @1 5@ gfatys &1 @ o|T g
e f o' wrdt Foee & e 3 & qvEna Rt off sfua
Ateed & ford qot ST g fraiRe & o g gfaery g
& Hifoa #¥ a7 2|

IETeY & ford 9T % ©% mA, 1000 ohm ATST e, 3TRT
F1E 10 die aF FT dieadT ATMAT FLAT ATedT & | 317 & e
& 9 397 o7 F6ar & % af duew uw 10 diee &iq & Sier
AT & af d=9er & 10m Amp &T=T SaTfed gnft oY Farfaa
wft #t 7w F¢ Fi (1= E /R = 10/1000 = 10mA) |

Afe ardY a=T & uF el vty aw @ifaa R s aewar
%aﬁ@aﬁsﬁgﬁﬁa(RMw)ﬁvﬁﬁmﬂsﬁﬁa(Rm)%w
site fear srar &1 Gf Ard & stfteaw yaEfed amr 1mA @t
aﬁ%wﬁ&@vmﬂaﬁ?mgﬁﬁa(RTOT=RMm+
RM)WwaﬁwﬁﬁWWmﬁﬁméﬁla’m%
faw Fergar g wfay

R =E_ ./l =10volts/0.001 ampere

TOT MAX "M

=10,000 ohms.

afe 7% For srmavas wiody € At ads sl

Ryus= Rror ~R,, = 10000 — 1000 = 9000 ohms.

MULT

3T Aiferss 1mA, 1000 ohm aATd d=er &1l 0-10V ATT HheT
& Fife qof dmmr fage F o st@ 10V emifa F3ar =anfed |



Afe /@ ATt &1 g e 0-10 diee & FIAT AT ST
afe qF AT TG Biav & ar @ A B 10 F O F AT
= | (Fig 2)

Fig 2

1mA METER MOVEMENT
{CALIBRATED IN VOLTS)

4 S5 s

o—i|iji—o——

10 VOLT

BY CONNECTING A MULTIPLIER RESISTOR IN SERIES
WITH THE METER RESISTANCE, THE RANGE OF A
BASIC METER MOVEMENT CAN BE EXTENDED TO
MEASURE VOLTAGES HIGHER THAN THE 1y Ry
VOLTAGE DROP ACROSS THE METER COIL.

ELN259712

Fig 3
50-MICROAMPERE MOVEMENT

=

100-MICROAMPERE MOVEMENT

=

— —
— T
OhmsVolt = Eyax IVE OhmsVolt = Eyax IV

1/0.000050 = 20000 1/0.000100 = 10000
- + - +

THE VOLTMETER ON THE LEFT IS MORE SENSITIVE THAN THE
ONE ON THE RIGHT BECAUSE IT OFFERS MORE RESISTANCE TO
OBTAIN A DEFLECTION OF 1 VOLT; OR, TO PUT IT ANOTHER
WAY, IT REQUIRES LESS CURRENT FROM THE CIRCUITIT IS
MEASURING FOR FULL-SCALE DEFLECTION.

ELN259713

Fef® U (Multiplying factor - (MF))

_ Proposed voltmeter range (V)
Voltage drop across MC at FSD

T aiee AT IR M F
R,y = (MF-1)R,

MULT —

v
v

S
Ryr = 4% gfaiy

MF = 3= s
R = arfy wfawre

M

A1mA T Fuea gfaere 1000 i\ & | 100V A= & fort
forg w Fefw gfadtas Y srawear SR

MF =

= |

W = Ihj * th
=1 x 107 = 1000 = 1V

(MF - 1)R,, = (100 -1)1000
99000 ohms.

FieeATR F FIEEHAT (Sensitivity of voltmeter): fawft
ATEATS &7 TF HEaqul SAWARTTO ITH! Scrardr sTar e
ufe atee (Tw/atee) fauieor &1 o7 | aee fai=or aieeardt
guTEHar g 7w | diee feieor gof damr fEer &
Fifsa gfaztg (RM + RM LT) 2| S & o 1mA,
10000hms Tt & ot T Frs 0% O At SERE
FLAT € AT gHHT 19/ e fAeteor 1000/1 st2rar 1000

ohms/Volts (Fig 3) ¥ &%/ atee =E /I =]
MAX M

9 ™ dieewrdt (Multi - range voltmeters): @& ST
F I A UF alee & TS qAG I § AH AHS! A SAT
qlee % HIIAT JedT & | & THL0N § Uohel TG ATOAT &7
START HAAAFETRE A AW SN | F6F W I g T
FleeATdT ST 3 TXET #F FleedTsl T &id & & STANT
forar ST @har 21

TF 9g T dleedTdl § 3WE ad® gfady ga & &= Al
HAAT & AT FU H ST ST AFhaT & | TFH T Foft HT JTART
% famiy gfaty srer gfaest & ifoa ww & o G
ST & (Fig 4) | T8 T&60 § 9% 909 # o g9 fiaeq
ATHY SrEer 9¥ sRifed fFE sia & (Fig 5) |

Fig4
9 THE RANGE OF THIS 1mA, 1000 METER MOVEMENT, WHICH
CAN MEASURE ONLY 0-1 VOLT, HAS BEEN EXTENDED TO
MEASURE 0-10, 0-100, AND 0-1000 VOLTS BY USING
MULTIPLIER RESISTORS FOR EACH RANGE.

1 MILLIAMPERE

—
OO
==  E—

T=1mA
b Ry= 10002
Qwov

100v

10V @ 1000V 10v 1000V
10000 RANGE SWITCH

A RANGE SWITCH PROVIDES I
THE SIMPLEST METHOD OF

SETTING THE METER TO THE

DESIRED RANGE.

ELN259714

Fig 5
— — 10V 100V 1000V
—
| ————
Im=1mA oIy
Ry = 10000 []
1 MILLIAMPERE
S 1000Q

1ov 100V 1000V

SOME METERS HAVE SEPARATE
TERMINALS FOR SETTING THE
METER TO THE DESIRED RANGE.

ELN259715

g &1 Sfary a1 qfkdds & @1 TE AT wied gafes
Tg® & ford wgeh TeTd & wfawrd a9 qunE fq O S
FfRT | WAT M FHeAed & WAy T I[Urs FAM:
0.000015 31T 0.00001 2 | 3T TR 31X Freaeven a8
F forr g 81 2

TafR® : TaRNEA (NSQF @ 5) - sna™ 2.5.97 & 2.5.99 & awifia R 217



MC s#fiewi 3t wm @1 oo (Extension of range of MC ammeters)

SEAW 3 UG F A § o fwAfortad w1 #A AT e

o THHER § T T & a3

o TF THEY AT & WA fa@™ & @@ oF gie Sfadiy Y WO wIEw

o 3 & ford Wk qeTd # A T
o A Fiel A RAS FT IR FIAT |

% (Shunts): Aifers WUt & 97 Foeor @ AfF oRT TS
o AT qFA, FAH T G AR &F a7 B & | T FISH et
R & FFd & IA9 AfF a7 A & ford uw g wiowy
for& sie #=d &, ATH a7 F i 9 Fig 1 & AT ST
STaT 2

3GT AT T @ fF gt gfarast F R 9% aieedad a9 2|
st 5 e e faa S g © T sttew & fiawr % srgaw et
gfares & T 9% Jtcedr, gfay & gfawy a1+ #ie 3qa9

Fig 1

M, | ELN259721

oA 9T GRT shael Aifers 1T & AT &1 ST areil 8T
Fel AT 9T AT T &1 S 2|

7z oft T T o 9@ & % yeiw sfadys § g saw
sfaty & At gidr @, srafa afe s sfous &
wfarter gE¥ &1 gomT | 3 AT € ar a9 fawiygs A gy &9
wfa<tes &t omer & et enfr (Fig 2) |

yaTfed 8T & UAwA & JYEY sl ¢ |
Fig 3 _
lRZ
—
Ry
T 2%,
Ry
— 1—
1R1
ER1
i
:

Fig 2

i it T
T AHTAE TTATEhl & S €T TaT8 7 (S9TeTT 3 Tfaret
& FAHATIAT | SiaT 2 |

R wﬁﬁwmwﬁwﬁﬁwR FT A & AT 8 | |l
R ﬁ%rrer F g & smeft @

ToF AT Fea & fAfvaa DC afaty &tar €| 919 % g2 &
FATAY # ¥(e ST AT & af 9T Feo A v § fawiom
gnft, s o e Y ot aurae afadtast 9 gtar & | 3t sie
Tfa<rer & 97e HT ITAT FLh AT FSA H1 G H IH AT aF
Afea B siar &, & 7€ o A%dl 8, oY 99 €T ve &
TaTied s |

TATY TRt | aieear o (Voltage drops in parallel
circuits): Fig 3 # wafiifa aareay aftwer &1 adieror 3 at a=

?{%R 3ﬁ'{R %fﬁﬁwmaﬁmgﬁ?ﬁ%wﬁﬁE =
ER Izmil R—I R ng%lsvmﬁimrﬁ@
ﬁﬁwww%aﬁaﬁmaﬁwaﬁmaﬁ%l

sw%r&g%f%ﬁwaﬁmERl:IlRlaﬁ?Rz%%ﬁw

éﬁﬁrRzaﬁTR1%faﬁwwaﬁm%,W,

ER1 = ERZ’ S ’

LR =1_R

R1" ™1 R2" "2°

TE A FHIEHOT & Afq A renre & Ay faelt SAgeanT &
fordt wa gm=r ATt % ST W # AUET H AT qHAT |

7ie gHEe (The shunt equation): T# ATd ¥ i T
daee Fig 4 ® waffia awmx aRay & a9&T €| 3% &
sr%ﬁa'cﬁR wwéﬁ%wwsﬁR FE A%d & S T
@U@%wﬁﬁaaﬁww%lqﬁﬁwR aﬁ'{R # =h
Wm%ﬁm%qﬁﬁaaﬁww%ll aﬁ'{l aa
I aﬁ'{l ST & ST W SiE F AT & o AT
aﬁmaﬂﬁ%mﬁraﬁwl R1—IR2R afrarq'l RSH
—I R i i fore &1

gaferd g8 afg 19 F 719 TG & aF S FT A AT & FAHAT
%lj%msﬁ'ﬁaR HIT AT HE@AT & Aiford T

218 TAfRwd : TARIREA (NSQF < 5) - arwmzssmzsggawﬁ:aﬁmm



Fig 4

RsH

" IgH

t ] <)

THE METER AND SHUNT ACT LIKER {ANDR 5
INPARALLEL. SO, Rg= IMRM

IsH

ELN259724

I R =1 R sr®y Rey =
SH SH M M

T GHIEHLOT & 7T ATAT & 9909 &7 fad g6l 719 d% &9 &

o i & ToET # ST qHAT €,

Gl%TRSH = 7= gfaay
IM = AT Ty
R = =l FuSd WG I F gfay
ISH = 9 § YT Y4qTe

WﬁWW(ISH)WWﬁWWW%eﬁTW
FT qUl FHTT fAEer ey 7 & di s gt 2|

ISH:I-IMG@TI: EEICINY

mﬂaﬁﬁzwﬁgaﬂngﬁWaﬁmﬁ%l

IhJRhJ
Loy

e Ren =

e sfa<ter &t o (Calculating shunt resistance): AT
#t uw felt uffree ardt d@=sem & R #2% 10m mA
FAT & I FUSA H Afawrg 27 ohm & ATH F 9w F
10mA % fawaRa # #1 o & & 93 ddhas Qb wmr
faretaor Gar & ot afkwr § 10mA &t ey garfed 8t @ et
(Fig 5) |

1 mA (0.001 A)

M
I = Current to be measured = 10mA
R, = 27 Ohms
lg, =1-1,=10mA-1mA
= 9mA (0.009 A)
Ih"Rk’ 0.001){2?

Rey = = = 3 ohms.

5H = 7 0.009 onms

Fig 5

1-mA MOVEMENT

THE RANGE OF THIS 1-MILLIAMPERE METER
MOVEMENT WAS EXTENDED TO 10 MILLIAMPERES
BY USING THE SHUNT EQUATION Rg, = IyRm

IsH

ELN259725

7= 9=t (Shunt material): o Sfa<iy aT % Freor aRafdq
TEY &1 ARED I I A 7 ST et & et gfaer
ATT IUF T A BT & | Fof 9 AT A F uF I=
TR 9T Fig 6 ® wefda faam mar &1

Fig 6

ELN259726

HIGH CURRENT SHUNT FOR A SWITCHBOARD INSTRUMENT

FEIRTH URRER ATH (Multi - range ampere meters): a0
TS AGIANT | UF TG aTel TFRET AT &7 ITANT HTRTRE
gaT & 99 Fae 0-1 TfEE sar 0-100m mA, 0-10mA
T |

FE Wl AEET v AR & a9 oE uF uieE
AT &1 ITANT ITHT Hew § awl arft S arelt &y &t
A & o sreEeIlR® eWm| 3 YEIen H uF ag W
uffrER /Tt s et & (Fig 7) |

Fig 7
THE RANGE OF THIS 1TmA METER MOVEMENT HAS BEEN
EXTENDED TO MEASURE 0-10mA. 0-100mA, AND 0-1A
BY USING MULTIPLE SHUNTS.

1 MILLIAMPERE v/
- +
10mA
100mA 100mA
. o o |
. ﬁ . RANGE SWITCH
1oma s 1A i
o— 1+
RANGE SWITCH
o o

A RANGE SWITCH PROVIDES THE SIMPLEST WAY
OF SETTING THE METER TO THE DESIRED RANGE.

ELN259728
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TF JgIE UMERER wTi § UF Aiford AT @9 S Ay
o & el OX S ST @@ ATt 3WE Sie & | aifed
gTer 9 (Fig 7) & ford 0 92 il &1 T uF @9y s
& forr w=faa o stmar €1 &+t i vos & o At
AT 9 JoF fiAe dRifed 6 o & (Fig 8) |

Fig 8

10mA 1A
— + 100mA

—{— +—-o

100mA

1 MILLIAMPERE
JUMPER WIRE

1A
——F——o

WHEN SEPARATE TERMINALS ARE
USED TO SELECT THE DESIRED ° °
RANGE, A "JUMPER" MUST BE +
CONNECTED FROM THE POSITIVE

TERMINAL TO CONNECT THE SHUNT

ACROSS THE METER MOVEMENT.

ELN259728

e v aieHey @ simiwa (Calibration of Ml Ammeter and Voltmeter)

SEAW T IS F A § A1 fAAferad w1 FA AT S0

o JTHA, AWH TET TRYEAT, TR TAT T 1 TRAET 390

o IFMET AT TrCHITT F IMHT HY THSTAT

o FTHET AT FHTT FT ITINT FLQ@ AT IIAT ATAATAT ATTLTIRAT T |

AR &= § agaEd S ATE AT TAET AT S © a8
AR fSomea @ik a8 I &d faet gay wms a=r &
FT TUTEAT &7 AT FA H T&I9 &1d & 36 TH qF ATTF
i & faet gEY ATOE A7 AW [T FAT FATIT FEATAT 8 |

A+ (Standards)

AT TRH F39 § TF o A9 47 & A har 5w ©
ST GHTRAT AT FT F ATk IEH dnd R W A
SUHIW & JAAT N AYE & F TF 39 THR H3 AIS 47 TH
HIIAT & a7 T ATT% 31 MA & F7 1 g1 =1iey fad aa
st & T T F ITHL FT FATOMAT HAT 9T T |

FAfI® gewar & forg it 7w 97 @ e 9 | aw
AHE FeATdr & |

SR AR

T LIEED

qteast A AT Io GEAATHTET 2

T AT T ATAF dleesT,
forelt atee o, A9 (T Fi)
quiHIeY

) ATH THL AAHEY, 3T AAH
TR T, AT S qMre®
3T 9T WX,

gt (Accuracy)

fad o & wevf # yEAr g aq 9% R wear © & aw aw

a7 St Jear & arfeas® AT AT qFaT € YEar &{u T A
& "aW | AT F AAIAaT Fh qfawrd & qeriar & |

afRreen (Precision)

SMEAAT AT &7 91 39 a1 9% (9% &ear @ & a8 g5 7w #
F-aTC T e q¢ off qRafda 7 31

s T (Resolution)

AT F Hew | favaww 1 onf 7w € fF Amd & AW A A
qfRada g7 &, SHEFT AU FAT |

gUTEET (Sensitivity)

FETRIAT & ATPEYE AT TAYC TRAAT & ATI § TR
foraT < "Far 2|

DC 3T AC #ied #1 simrise (3#1eT ¥ atwewie?) (CALI-
BRATING DC AND AC METERS (AMMETER & VOLT-
METER)

DC ¥ AC #iex us & adi% & genfua fag sa € wd DC
Hrex Ft @t F37 & fog Hex # agd & g& DC Fe #iq
T aRad= (variabie) ST T T 393 & | ¥ ofid &
HATHTIE FIC HT AT FIA & o7 Fo A A16 A¥ g7 =0y
F3 #dt § 39 e & forg faeedw Hiew etar 2|

9 wXoi ¥ qRafda giar @ Y g% 99 § ot #ew
Terfua R T TeT & It feeie stte g s arer wefie
F arai & qr T ST @ g€ 9T q9 9% Fodr wdl
oa % & #few & Ry 7y a+ff gafua & S|

220 Tt : sawnE (NSQF &7 5) - srvam| 2.5.97 & 2.5.99 & awaifia fia



St SR T ST T AC Hiex T gt # & forg s
foFar StTaT @ 50/60 CPS |1ES a9 & SAT&T SHUANT & aTelt
el & Siewx &0 Jg ff IHd & % tF AC ey aEs a9
& d A F gedr ¥ ud I9F ims 3 REw F fg
fesTre fomm star @ g|fog #ex &1 ims dog & T AvfT
Thel o SRTaY gl 2 |

THTHRTS Hex i TS 99 & U 9X g T ST &
TEg TE TATIA AT AGfd & ATER 9 6o orar & o 39
Hex # FwEnr A o @ wg d@ftE ahid woee
FAT AT AT € a7 N AR @i gHae S AT
g |

39 gl I Fe aIY & A T WATied eiav & A & I=
g & e AU F AdE A AR AW AT & 37 IWET &
otHRae % fRfeT ueiide &1 ity agdr & st gor § amY
F A FH & AT ¢ |

T THE e aEY F Gy afd & ary aRkafdq giar @
THTHRTe HeX & faviw smafa & genfia g =ifew|

Hrew afpar
e e TR
T e 018 2%
CERESIREC] 5%
FEREEIRE I IR 5%
T 18 3%

T ®T TANT FIA TGHT TANT & Y Il S qrelt

grauntat (Precautions to be observed when using
an ammeter in measurement work)

1 & e #t EMF.& a9iaT # &4 7 SIS Faifh 589% &9
Sfee § I €T JaATed & & AT Ifth @< &t ashd
& T A WA & AGATE e F AS % ary Aot § siygar
Trfeu|

2 TE gaar A AT H TAT GAAT % HTLO HST FHT AT ey
3w giar & o F1er @3as (pointer) @RI & @hdT € |

3 o9 A IHIET & TANT Fd & AT T&ot I=ad I T TINT B
I fasdw uTa gt a% Fe i ¥ iR g sradrwT #
Accuracy # T & fordt 37 IS & TN FY AT FHAA:
qut 49 & 9T qTAiE & |

TARHET FT TIT FI@ GO AAE07 1 J@ Jrer =

qraentai 7= & (The following general precautions
should be observed when using a Voltmeter)

1 I gadr A A F AT gaaT & HOr Hrew 7 fFew v
EaT & Y Tha® (pointer) @Y &F AT € |

2 g afdfe o Fices ATIH FEAT & & GHIA H ieeHIeT Fiae
F

3 S AT FT TIHT FLA & SHIT I=AAH FledsT T T 47
FX qf @l TTATF 9T B aF - I 1 e € |

4 EHIT AT THT & ST T& TN S=F qleest o1 7 TANT
FH (I=T HATAYN) TH THIE HF FH (64T T AT & AR
# FH A AT B & AT B TRIYEAT T ATAT 2 |

FieTHIEY HT AT THTT AT Al R ey F1 ateewt 30 wwa (Loading effect of voltmeter
and voltage drop effect of ammeter in circuits)

SEEW 3 UG F A # o fawaforfaa wRF A A gt

o ‘HRAWEY TE &Ht TRWING HIAT

o THTE F HIaEeEar w1 favereor Fe/atew g fafy & sfaste @, " Siediey # aRiae sfeiy 2 & (e &1 R

)

o TEHET & AT TAT q (O T THETY & FIAT
o giadiy AT | RET & T TT & THTE FT fagetor w3 |

AR (Multipiler)

P.M.M.C .35 & faiT Famae 9ddt T % HIL A€ & a a1
€ g€ FUY Y FH FC A9 felt ar amwr wefer &
vaTfed #¥ qdr & |

FIE A a8 ATAT ST & § qUT THAT qTATH AT & FA Bl
oot ar F.S.D.F&aTdT & 99 39 TR & a7 (P.M.M.C).#t

FreaHieY & w7 # gRafdd e smar € at gfer @wa &
Fr & I=7 wfawry ST ST & AT Fie gaed R
TR # 8% I TS # SAST AT TRg AR
FEATT & |

IRV : & (PMM.C). a7 fomar sAfaRs® sfore(F@mEe
wfa=ter) 100 & @ $o & FeImAE & 10V 7199 aret
FleeH ey H qeMT & df AR I & ATt T0ET X |
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IEIUE TfAY & AW & AT FY

Fig 1% e 10V =T & folg F1 § & F3C &7 giard J=rad
T o gFaT 8, F® & = 1mA.

Fig 1
COIL MULTIPLIER
RESISTANCE RESISTANCE
1mA b=
o (w) —+ o g
100 OHMS Z
w

10V ateeHieY & eHiAal & a1 Fot Tl e

_ Volts _ 10V amos
T FSD current 1 ps-
1000
= 10000 ohms.

FAIA T &1 719 = 100 ohms
R FT AT

- RTotaI B

=10000 — 100 = 9900 ohms.

ST & &< ¢ fF P.M.M.C. ¥ ® yarfed #ic FSD #ic &
s1fere e &1 @%ar ¢ afe Hiex § Fve FSD e § weT & ar
HreX I TFAT & He qleest ¥ AT dleeHIeT & Ay & 7T
FT AFITT FATrRAT AT ATeeHIET HT Tfd A diee (T F@aATal
2l

RMultiplier coil resistance

I :
= g &% I FT A=
t inals of th ltmet
‘g - erminais o e voltimeter
i Range of voltmeter
IULITH IITELU H AT T gHft
- % = 1000 ohms / volt.

Ate: e # fFedT & forg gafear e & et el &

= L = L = L ohms/volt
IFSD 1mA 1

1000

S

= 1000 ohms/volt.

ATeAT T FY - UF dtceHieY A1 atedieY gaTfear &
FTEOT qfae # AT g gar 2|

FieeHIeY T AT a91T (Loading effect of a voltmeter) :
(Loading effect of a volumeter) aicesiex &t gafear ts
AeAqul F1eF & o Hex A [Aftaq aies Araw #1797 F
& w9 wfate arer TR | Fieest AT FXA & a7 7 guredr

ATAT ATeeHIeY BRI Ll TTATH IAT & TG IoF TfALre aret
afwer # ffead & aga «tfes i Ieaw F=ar & @ ko #
3= TfAre & GHIAY dicediey STIeT STdT & at a8 IRy § uF
e #Y d¥E HF AT & A TRy § ™ & 7 ' gerar
g |

3 THR HET qieest T AT & FH A H giud Far &
st fF amdfa® aieest g9 aTaAiE dteeHieT F dred O o
TE THTT FlecHIST T AT THTT FEATAT € qIT T€ TleeHiay
FHA FIATRRAT & FW Sfam & |

FreeH e & AT T9a & (= IO & aui= faar ST ahar
3

Iereevr: Fig 2.9Ray & 50-k Ifaxty 9= 9@l M ateest &7
AT FEAT & WO & ol &7 dieediex € dieediey fomet
gufear 1,000 ohms/V ¥ atcestex-2 st gurfear 20,000
ohms/V. & gt et & =T 50 V I & f&Far @ 21

Fig 2
100KQ

|

150 V 50KQ

|

TUAT F- (i) HeD F IOEAE (i) TAF wAiF 7 I awataw
A= % fordr wfaera fsrfera |

ELN259732

e

50-k gfa<rer Ry # ateest

e 50-k afadiy & R 9% Ficest #1 awdtas q 2|

areest 1 (S=1,000 ohm/V) o=t sfae 50V x 1,000 ohm/
V = 50-k (50V ¥=) 50-k wioty & =1 o #eT &t
(Fig 3) % AT St 9 Sfa<igl 1 Fof 79 oA (qwid?)d
IS B & "Hew¥ 25k & AT & @ (Fig 4) % A aRay
FT T Sfaerer 125 k BT Hiet & daie agr 50 k sfawre &
&= elEe fewea gl
v, = 2Kohm . ysov = 30v
125k ohm

3H TH AleeHie ardfas dieest 50V & & w30V giua
F
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Fig 3
9 100KQ

150V 50KQ 50KQ

ELN259733

Fig 4
100KQ

150V 25KQ

ELN259734

FreeHTex 2 (S=20k ohm/V) &1 sfa=te 50V x 20k ohm/V =
S #Wiex & (Fig 5) % 9 50V % &=t 9 Sty Sirar @ ar
AT # JT A F1 F@ A 47.6k ohm W

Fig 5
9 100KQ

150V 50KQ 1000KQ

ELN259735

Ry &7 Fo gfa<tg 147.6 A1 (Fig 6)

Fig 6 100K Q2
150V 47 .6KQ
1 g
m]
T H@IANT & dieasT
_ 47.6k ohm

, = ——————Xx 150V =48.36V
147.6k ohm

St qieeHIeT | aTaias ssrhied aiees 50V.8 |

FeeHieT & TTaF § I 1.64V

true voltage - apparent voltage
true voltage

%error = x 100

= M x 100 = 40%
50V

The error in the reading of voltmeter 2 is

50V - 48.36V
= —— x1

= 00 = 3.28%.
50V

SRR # FfE & TUET & T BT & o a1t Hie< & dagaetiadr
st fawaeia afRorw 3t & daeaeiiear &1 F10r 7y ©
T =7 Sfaiy aret 7YY H Ficesdst AT F¥A & dleeHlex
& TN X a0 (A fogeft &1 9o st

T ARl I ATeadIeT T TANT FXA & SHIT I=F dleesT <of
FTTAT FY A= 0 &l (AT T &) TAF B a%
IS H Fe S |

o EHIT AT THIT & A T8 | =9 GUT(ed a1 dfeeH e
T I=T I FeeHTeT FT T H<h THT FHY I AT AT ToheT
g |

HeX | IT31h o & Teot Hecl @hel Sogfic | TS @hel & SATRT
I T FI7 F FfS A9 FOW & vt &€ 92 & a7 Ao
TeHdT FH & AT & |

gfete A9 § HIET § diees T /T TH1E- Tfa<ie AT
N enfiex dteediex fafy aga a=lE & a8 97 & W
T T STar @ |

za fafr & fiex % 3t o & FAwE id & (Fig 7a and b).

Fig 7a

n
&

SUPPLY C\/) A
VOLTAGE

Fig 7b

It

n
&

ELN259737

grr frfaet & afe srfieT &Y aieesdfie &1 grais foram T @

a7 9T =T gfaety ®r A snm
FreedeT AfET vV

R ———————————————————————— = —

" e G

AT T gfody R arefas gfady R, & awEy gnm afe
qfhe # srfiex &1 Sfarey = q9r ateeHieT &1 gfady s\ d
&l

% f a2 ae gifE ¥ @vg T€ @ 3@ ave al Aty o
qfReme 3d § wRg "IT & I & afAy F AT e A
AT FA AT ST qhar & St F A= guiw e = 2|
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afRar (Circuit) (Fig 7a) : - 3@ 9y § srfex wfawy #
TaTfed i aTel FYe & adfd® AT & HIdT & Ig aieeH e
Rrea F amfas dicest Ft AL AT gAY WET | dreed e
e sfiT arfiex & fRy a¥ aieest g7 &t A7r9aT € |

afy R, sftex # gfowry g1

e e & R oe dtees gV, = IR,

IR + IR,

gfater &7 qrafas a9 R=R | R, ... Eqn.(2)

T 2, & wue @ fF arfr 78 wfasty &1 9 awafs
yfoty AW & ffew & Iwdw gHiar F a8 off @e @ fF
Sfa=TY &7 aredfas AT 7Y T8 A9 F JYET N afe shfiex
gfadtg R, 4 €1

Relavtive errore, = Rm - R
R
— Rrr' - (Rn’ - Ra}
e, = =
R,
= =2 __._Egni(3
R qn.(3)

fA=rt (Conclusion) afiar 3 we & & afg snfrex & sriafks
sfererer & gerr § @t 7 sfatey w1 A erfde € at /e A
e +ft 7 &Rl a3 Fig 7(a) ® femmar wem ooy ok 3=
sfaier & #T99 § qa9 Aferw Iuge S |

gfRaxr (Circuit) (Fig 7b) 3@ aRua § aicedier I™wda &
Rt o¥ alees & ardfa® 719 & 7O § g e e
X Fteedie T § Jarfed gyt & JRT & qr9ar &

afz R, ateeHiex #1 gfawiy & a9 dieedies & At ™ #ie

\Y
IV=_
R
\%

\Y \Y
Rm2 =7
TN
\Y%
Rio = VoV Eqn.(4)
o+
R Ry

By multiplying the denominator and numerator

by % Eqn.(4) becomes

g 4, § e g & e w7 awafes &1 g ardh
™ & aeE gn afe

 dieHteY R, & ufawiy s a &

o TiceHtex & WAy & ot | AT % Ffa<re R'#1 A9 agd
En il

R -R

™

R

Relativeerror &, =

faetiaer fafer & &9 ot gar &

...Eqn.(5)

R, ¥ A @90 R, % a<@ €1

B, =

e " K ..... Eqgn.(6)

fa=rd (Conclusion) & &1 & i aicesdiiex & wfa<re #t g
# afs arfr 7 wfawte #1 AW FW & at 7w @ g oft w7
gt g8 T Fig 7(b) &7 ST d faar st & st afa<ier
F 7 fAe avl
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