AW I & 9w W S @9 (Reading Instrument scales)

IqA : 3 U & A A oA faforfaa wRF w A e
* HOF FUTHAT F AT TT ATGT I F S0 FE A FLAT
o fafirer v & Gwr siwe & Tl et @ sttt
o WA F TR Ffe At & @ q

o HIOA T % TANT F THT ATATHT TS A=At F I | |

sy 71T AT TR T 1 ARd HR A 9 39w g9
FTAH ST AR | T AT I A Tt Ao f&afer & =afaa
T H FH § FH I9E [ 0% 921 H gAfead w1 & o
ey araaTt Tt =R |

TF AT JE F 9T T THT T ATd D AL @A
arfed, & Arfaa Are ot S5 AT % 60% Wi & SO T AT,
HY AW T T T FW & Al 2

JUTHAT F SAFAR ATH T w1 a@irweor (Classification of
instrument as per accuracy) : 199 JFAT FT aAHIT
HII FATHAT AT ATIATHT 3¢ oraeir 9% 7% giar & | 74w
7 Y T At & AR ey e @ S 1

stofy FITAT
0.1 TqreaT AT
0.2 TN ATAT HTIT
0.3 gieeat
e wIe gieat A
0.5 ERIERIcIERIC R
1.0 =i MY
1.5 T AT
25 gfeeat

e Goft & stenta & 8 | aafad i geffia st |

IgEXwr (Example) : JUrEAr SO 1.5,41.5% #t ATIfeTE
A9 T wefiia Fdt 8| gaar o 7w gar @ % wefia 3fe
fraffRa 7 #1 £1.5% & adi 2|

SequT FATieT (Reading accuracy): UF W94 gtk #1 F&707
FATHAT WO TATIAT B JoAT # Fad (8% ST =Anied | 3=
Heha®h Taw & ATIANT & T&T07 JuTAT &7 T@IAT AT FhelT 2 |

Tohsr Ty fSraer i fam e @ O SH & aTy H@eha s
(Pointer) % for 21

T%a® wig=? (Indicators) (Pointer): &0 &7 &hd UH
Tohcsh Y T T & I1T SiaT & S 4\ 9¢ o= fawmn &
FHTAT T Hear 2|

AT a7 (Fig 1) w6 Shcat & fafe Tt &t 4= &
T 2|
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Fig 1
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Knife pointer
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INDICATOR
Knife indicator ;‘[

with mirror scale L
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INDICATOR
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Heherd Y AR & 1= ST B & HOT UF AT T I¢ &0
AT THT UF FHT AT 3 AT AT ST qHAT S| A F FH
I ST TF e I B aFdr o | 39 I &1 o e |
ST ST 2

T dH (mirror scales): stfa Zumed gitrat i == quraET
Sroft &Y il gieat & T § afor dwe Sy e © | e
Ad G T F dhdw g7 et afater (o) @ oew dar
arfed | foed 39T & Fe0r A | w107 & FIL & AT qe
T I w g2 fr s || (Fig 2)

Fig 2 &
|
A R
| ~“——LINE OF SIGHT
INDICATOR
i

.
LINE OF SIGHT —=
SCALE —y

[

e

INCORRECT
READING

PARALLAX PARALLAX
ERROR ERROR
CORRECT
READING

INCORRECT
READING
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I §9e (Zero Adjustment) : Ehas & A(EF T H
TS UF qredl 99 qHe g fFar S @@ 21 (Fig 3)

Fig 3

345
NS & >

LOWER
STOP POINT

— UPPER
STOP POINT

ZERO
ADJUSTMENT
SCREW

sEMENS - /80

11479 Y27 05 5B

ELN259223

-—
~
-



Tl % s (Types of scales)

1 =@ AT WA &R 9 (Coarse and coarse-fine
scale): e THTH qaT & F&H A S 777 FA § ot
Soft 1 & 2.5 & &9 gy w9 @ f&fy § vy g €

\m|m//// /
\\\\\\\\ Iy
\\\\\\\ "y )
/////
4
COARSE-FINE DIVISION

\\\\n\m\|w/m////////////////// y
z
M,y

i
\\\\\\\

7
N e %

2 g\ qwrn (Fine scale): U svft 0.1 & 0.3 el
SATEITAT ikt S Tarfar g & fordt ger &9 § uF
FIOT GHE & | TIH il & |

\\\\n\n\\|Hulm//////////////////

7

///%/ y
7

N Z,
N %,

STANDARD WORKS DIVISION
FINE DIVISION

3 gRea ¥ M (Extended scale): s @1 &7 & stoqatfasRa
AT ST AICH B Jadd a7 & AT & ford $gw6 har
ST 2|

i
\\\\\\\

0 5 10 15 20 25 100
|HH|HH|HH|HH| | |

EXTENDED SCALE

4 3w W= (Linear scales): s 4w g&r €7 & 9o
FUSH AT IhAT & ford T 6t T © | X o | 7ot
qAET BT 2|

EXTENDED SCALE

5 sfa® 9\ (Non-linear scales): T« @t ATIT Jfeat
# T T & ST T T Bl © THI T STTise a9ey
TE BT | F IHW & g | AfAd g 2

0 0.

2 04 06 08 1
I A

swfa® 49 =1 (Non-linear scales,coarse): ST & =
% fag T ST AT TR & S AT & Grad HaT 2 |
3 HIIT A7 Hl TTHA TG & A1 % WAL B AT & ford TaiwT
# & o =TRed |

9 gt dumT o s €| 9w e eAr =Ry f A oY
y=r aTfeet wfiw 2| (Fig. 4)

Fig 4

—=————— READABLE RANGE —————

ELN259224

AW T9F et & & (Sources of errors when mea-
suring)

1 gt gfeat (Device errors): 78 e am@eT T Ied ag=a
gfer, STTHTET qHe sroqar st Rt # sy #3a ana
BT & | AT T &1 TATT § AT G0 THHT TAW SR T
fafefim ferfa & sgam = =nfea |

2 gwma Fiei (Influence errors): 78 FfeAT wfaer & T9E
S ATFAT (THY), ATT IOl TG AT T & & FTT
gt 2|

3 goiraw gt (Switching errors): a8 et aga g@m st
T & A fAf & AT & T8t ST & AT I 7w
gfaFT & TAd 999 F HROT ST |

4 W= Fiear (Human errors): ST JfeAt St dhdes & TF
T & 3@ IR (T () TIAAT ST & STANT & 7
AT & TAd FE0 & et 2 |

¥ q¥ Ser9T AT (Reading the scales): 5@ U# ag ¥
UfEER W SEr dteeATdt & SART R S € at e
FSI & TS A AT ST Aol & | TR Foil IH T T7ar
FieedT & ATAT & =FAMAT FAt © s Ay 9w qof dwmEr
farest & & | oI &= & WO & @ a8 ghEwar qur e
o S=aaw W § T F¥E FH &ed gF oY TN & Y
T T qF [T qEEa: O G0 & 7o & a9 7 & |

ardft ¥ e e @, 39 1 I o 3aq & dumEt &
ST T #h FP G o s o & o g G
ST €| gEET dwrET deret w10 srrEr 100 & IO AT /A
FH AT T ST €1 Ierewr & fordt uw ag v w4y W
AT A & ford IW IE & AT FE AT 6 TG Feir & o
T BT & | A A F & w1 T qeaet 9w &
stftraw fse ot ST faer 2ar 8| stet d%as R e e
TET TN X H@T H 9 o |

et Sevwr fAfy &t wre wear 21
3Ie1E¥eT (Example) 1: Fig5
50mA T Fi I g T DCmA F9mT |

AT : F&or 10 1T 20 F = 21 s = 11.5mA

172 TAfRrw : FATREA (NSQF @ 5) - 3 2.5.92 & gwifa Rrata



Fig 5
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10 100
5 @ 250
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1000 mA
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B ¥ : S&ror 20 =¥ 30 & 9 &1 srafa = 27mA
C 9% : J&07 40 ¥ 50 % = 2| erafd = 43.5mA

| T wEE FEt & 5V DC R e a3 ag W
AC/DC ateeaTdt 4w |

IgTE¥"T (Example) 2 (Fig 6) : 78 Foft & 5VDC X &= &
FSD &t a9 AC/DC §5m ¥ 5V g1 =fed | gaferd 0.50
T forad yes @ #& 10 & e G @ & s
FLAT AT |

AT : Seqor 0.5 1T 1.0 % & & | i = 0.72V

B 9¥ : ggor 2.0 ¥ 2.5 % & & i = 2.37V

C 9 : 98107 4.0 &Y 4.5 % s 2| 3+t = 4.30V

Ierew (Example) 3 (Fig 6) : 7¥& it & 150V AC 9
& & FSD &7 71 AC/DC &9 7% 150V &1 9mfed | gaferd
0.15 T foed w& d@ &t 10 & o Fe e T @
ITANT HEAT A=A |

A 9T : Je7o7 20 3T 30 & it 2| et
B 9¥ : 991 70 1T 80 & &= & ruiq
C 9¥ : &1 130 ¥ 140 & &= | ererfa = 136V

=23V
=75V

Fig 6

15V, 72 150V
AC- *DC 5V, . 500V

@ 15V. @ =1500V

FUNCTION RANGE

ELN259226

TF JTH T TN | AT AT & H T AR Tt A=t
(Precautions to be observed while using an
instrument) :

1 wifie & ST aTelt I S S dteedT, 8T, Sfaery #it
qaa & o ardt #1997 w9

2 afmmor & o |t v #1 T #| S" 10V & " &
forar @€t aee 0-15V &FT = |

3 AC/DC % wg&y 3fua #rw o= &7 fifadee < |

4 wrdt g 7 A fAfew % srga @@ a7 w7

5 MC Y#1T & ATl J=A1 &7 G5 Fed GAT qel gadr &
gfafeaa w21

6 TETER & IWIE S TEAT, (FHY) aT9, g, 9¥d Tar
THEH AT % HILU (AT BIAT & | T8 THL & TATELT FHEh!
N X @ F ford It amaur Tt TR |

7 T qfE B g FA & ford dhas q¥ T q@a gy AT
T H TS|

8 U IS THIA F 36 THX TS &l Heoheadh IH0T # 70 Fferfawar
& gt &t |

9 afe FF = I & AT ZHH ATH I77 F ITAN & Teel A
FHT O & SN FT AT =11 |

3R A AT FT AR - J1AwF I9 MC 31i¥ Ml Hiew - (Classification of electrical
instruments - Essential forces, MC and MI meter)

I @ T UG & A | o Fwaforfead w1 FA AT 2

o WHE F AW S Aot w1 sttt R arn & gwe & S T s S=eE sar
o TF YA AF AN T F1 St & qoredt & fordr qifoa aot F 9@ sa@mw |

e o o AR ATy Ao T R 8t awar 2
+ fwmior wm@ (Manufacturing standards)
+ w& (Function)

e ATHY 7= 9X fa=g &= % W (Effects of electric current
on the instruments)

femfor a= = (Manufacturing standarts) : =T e 9
A AT a1 atteneer Tt W & srgee fAeder ardt
Tt A% fadias ardt a=1 § B S awar 2|

e wvft 3= (Absolute instruments): s #TdY a=1 &
AT ST ATAr ST w1 A e e Ard aer PR &

TAfRF : TAREA (NSQF @R 5) - 31w 2.5.92 & awifa feia 173



qel # &ar 21 Fig 1 & wef¥ia @t Y@ deaiandy, fAdsr
AT o1 %7 TH IO IS 2|

Fig 1

ELN259231

T ATHY T | TRT & AT AT AOET 9T IRy IA fawsiver &
TAAT, LT, TFH AT B TFRL dAT AT Tt & Joaohig
& % oSt Ted g &1 S Gy | 39 TR &k ATy a=n A
et J& & qF SOTEA STAT el FEA A Savasar qet
gt | & ATt T T ITANT Fdel HIAH TINT ITATSAT | 2Her
gl

fai=® wrft ==t (Secondary instruments) : g ATdY F=t
# ATft S aTel dga HE@d (FieedT, O 9w $Ane)  w
AR ST T AT A1 % =7 & A1 f3wam STrar | g /vy
AT T SR U (FTTeT AT T ST SFChd (ot ST b
AT T & AT FF HEAT AT | AT | T I8 THT AT
7= el Ardy o= 2|

& (Functions)

fadftas At = @1 srfe anfiaeor Syt srafa ardie
AT T FT b AT & AT A FLAT €, F AGATE &A1
2l

ga® a9 (Indicating instruments): Fig 2 & A
I8 AT T JleedT 91T A0 TATG & A & @9 TH
SHTTThd ST T giud #3d © | 37 a9 § U AT, aieedrdr
T Freardt o &1

;.20 40 60 80\\\

7,
Qe AMPERES “«0

Fig 2

]

ELN259232

THigan ATt a9 (Integrating Instruments): ag AT a7
UF A § uF TRIT F AT g s aga s 6 3

ATAT T A 8 € | TRRR quemETdr, et Al 39 aif &
AT 21 Fig 3 & faetiare wver | =it Ardt f3amar mar 21

Fig 3

GENERAL O ELECTRIC
Rr 13%

39?12 21?9B 39T12 21?9B 39T12
7. 3M\3 " 7A7. 3\3 " 7A7. 3
854 458 654 458 854

KILOWATTHOURS

CL 200.240V 3 WFM 2STA30 F
1-70-S @

2
.60 000 040

ENERGY METER
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FRE 7t 7=t (Recording Instruments): oE ardY o=
T A | AT T HT Gofae F¥d & | 3799 T 99 har
g ST U ATelg ST 9% FoAdT & | 39 ardY a7 & ey & g
feft foiw e oY @mr & o & &7 Ay 21 st
atceATdY, T ATdY i orfts T AT 3@ it § e 2
Fig 4 & us tfSaras om0 a= wefde frm ma 21

Fig 4

0 10 20 30 40 50 60 70 80 90 100
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AT AT Tt W TG fage awy & wwia (Manufacturing
Standarts): fadias amft a=i &1 Fffwor I9% = W
g e e arer faferer gt F A € 8 awar g1
ST § A T W A 2

g g9 (Magnetic effect)
+ WA U9 (Heating effect)
TETEtE g9 (Chemical effect)

. goageTtes g (Electrostatic effect)

+  fer dga g 930 warE (Electromagnetic induction
effect)

UF gIF AT A & ford Fifoa swavaw s« (Effects of
electric current used on electrical instruments): =

174 TAfREE : FAwREA (NSQF @ 5) - 3 2.5.92 & wfa Rrata



A o TF g AT A & HATT ST AT & ford 9T
9§ Tifod ed & 98,

fastaor 3« (deflecting force)
+ fa@== 7« (controlling force)

Aq¥eT 91 (damping force)

foreiaor s/« srera srert s (Deflecting force or operating
force): ATt = &1 Yl & TR FIA T A€ q AT T
& = fa #t g fafa & wfe 37 €| o Arvft o7 § g\ A
& T F & ford gr F fAfswr wwe S| g, e,
TETAAE THET B ST AT ST 21

Te (a9 a7 U 9Tt g1 § e e faste giar & 9w favw
THIE & ATYT T &t T FLd q94T 918 | & Far S|

== =@ (Controlling force): ot famrar it wfar e
& o sz gfafoaa w3 & o &% wobaw fedw &1 afiwmr
Tt S ATelr de & uE @3 A & o a3 que @ 7w
I Ev® ¢ | gaferd s ao fQgaer a9 & g3 ffada
BT 2, AT AT I T &ld & AT FL a4 I Hobelsh Bl
g ferfa & & emmar 2

= ao &t i ¥ @ fdr e fafer g Saw & s
eI

« T&EAEE e (Gravity control)
« f8rr fA=r=rr (Spring control)

& e (Gravity control): 3@ fafer & Fig 5 &
FIAR Hhds & fAId fOwdes & o gHe aivg w @
fi@ o ¥ 1 77 R g F e AT & i gt @
AR qifed e aa (ATger) Iema FXd & Wea et
AT T T ITART Faw IeAg fafa 7 gar =l |

Hehaw Ht A Rl 7§ & o & | 5 o | Ay 7= sy &
Sre f3ar Smar & ar @has ammrEd few ® wfq war @ s
A & o § fag T seve & sgEr frenfia #war 2|
TEAFRIT % FIO HIT AT TToF At ferfq & o &1
TS FGE o FR0 =9 s & 1fq 9x e s
gl

f@rt ff==or (Spring control): @Rt e &t stftrswaw
AT FaeqT | &t BIeh g aT faRfeas afer st f@rr
A, B & STIRT AT € a1 amiRa Y Fig 6 & sgamw
forea S & 92 & & | BT B &7 arer fawr B o A &
T P o faafea dffae L & 7 2tar 8 | 39 FI0T SAasahdl
TeH TX I HASAF AFAT GIAAAT & TAAA &F At 2 |

Fig 6

ZERO
ADJUSTMENT
SCREW

SPINDLE 'S'

POINTER
PIN FITTED

ECCENTRICALLY
OVER DISC

SPIRAL SPRINGS

MOVING COIL

PERMANENT MAGNET

SPRING CONTROLLED MOVING COIL INSTRUMENT
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Fig 5

BALANCE WEIGHT

ELN2S9235

ar f&mr A, B fafemer fesmet # afea edr 2| Ped s =
e faeifaa etar & at o & afed sfie gast safeq s
& 3 e ao R % @9 Uod & 9T giar 2|

Ie 8 18 ua & a1 g & fF e

o TRrfreraT & I afa<ier, aama & g AT s@st 9 afea
AT afeesa & o awar 2 |

o g U (TR TEHE & THTEA T AT A1) |
o Y AT UIE (ATT & fawra 7€ adr) |

o g fafirs gfawty, o= &t =T a qur FEw # ae
& AW H 9gTE & a2 |

Te@ fFafem arft a= @ goer § @rr Fafea ard a=t &
e a2

T = qgER ©

o AT T # AT o frfa & sy fRem S aear 2|

TAfRF : TAREA (NSQF @R 5) - 1w 2.5.92 & awifa feia 175



o e forg arfiaet & 99 Frew # 9T B AR_Y oF A
A FTET & A | FEIF e 8|

HAqu=a 9 (Damping force): a8 a1 I & #t st
frefia r o sfivar & 9% 3 & o saws sar 2l 3|
SFIARA & (a7, T (T & STecd Squt AR e &7 e,
Hehea (It fsrr) & sraet sifew faifoe fafa & e e aw
D 90, FAferd FAAT TBaT &, o FROT 918 o § q9A &
FIT g 2|

Tt~ 319 /3tfer st (Critical / Under/Over damping):
afe faaT Rl Y= & TomT & Hohas Sirear & e stfem
fagifua ferfa & o star 8, aF sravie sifes srates wedrdn
g, 3t A 7= &= §@ (Dead beat) FeemAT &1

AT-AFHIGT ATHT a7 §, Hhersh AoAT Ay faeifoa fafa &
AT & A FHford ST AR Af srasifad ATt o0 § % iy
v srfew faifea fafa o wg=mr 21

ST | A aTer &7 sa¥es fafemm &

o WA "R ¥ (eddy current damping)

o 7Y gTRAT sraHeEA (air friction damping)

Wav 9T AqHeA (Eddy current damping): Fig 7 & ©&
THTY Y WA UTT Fased Jeia far mar €| ffiear S & uw

AfET T THfARES FEdr D S & S 8, 99 dhaw
FAdT 8, Tl ol =Terdt 2|

Flg / POINTER

D

S
S=E

POINTER
M

EDDY CURRENT DAMPING
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THAT TF W FF M & gai & 9 & A0 § aodqdl §
e Wy arE 9 Bt © a & W F agEr §a)

€T EIRT ST T, Tohdl fd &1 fay w¥ar g, fag
AU I TATIAT 2IaT 2 |

T FISA AT T | 9 FI8A TF Tac T A AT & FHT
I¥ AfSd Tedr @, BT | IRA Wa¥ aRE daHeT a9 3w
FAr &

T guur e (Air friction damping): Fig 8 & argeret
AaHeT H I Fed & fAfer g & 7€ 2| T@H v At
oTg a9 farea S & JET W&t 8| a9 &t uF @e i arae C
F A_Y TAWT AT & T fF T sfomfd due 92 i
FEAT &

Fig 8

AIR FRICTION DAMPING
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faseT & =9 | Fig 9 & 9gaR fived & &9 § a9 & 0% #S
(FemTER) § Tfq 2 & ford =afera e s @t 21 3
F 3t fasedi # a1y Fo & dA_L A AY a7 [fawed wfy w7
A AT rEHeT ao IO gtar 2|

Fig 9

PISTON

POINTER

CYLINDER

AIR FRICTION DAMPING
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= gE °9d 3vew (PMMC) st == (Permanent magnet moving coil (PMMC)

instruments)

IGAW : W S F A # A fAmforfad & # A g
o WE THF @ TISA (PMMC) ATt 7+ & R T@mn
* (PMMC) ATt I=1 & & =T 30T TAAT HT AU FIAT
* (PMMC) Tt o= & ITANT, T[0T HSIT HF TL FHIAT |

176 TAfRrEd : FATREA (NSQF @ 5) - 3 2.5.92 § wfa Rrata



TN FITA HY T ZET ITHW (Moving Coil and Moving
IronInstruments):

JYHLUT T I (HT ITehT =eT (ATl I TeTRa etar & | afiepeor
T THIT &
(i) = Fvea ITFT (MC)
=t 9w ITEr (PMMC)
ST HIEY ThY & IIHLT |
(ii) ==t gEIE IO (M)

TITHTT ThTT
Ruear =&

T gF s 9@ Foed (PMMC) Su#=vT (Permanent magnet
moving coil (PMMC) instruments)

DC &&AT3Tl A dieedT S €T & AT & qaifers SoeT & o
ATAT AT JT SR aF 9 Foed (PMMC) 7Td 9 2|

== (Principle): PMMC aTdt a=1 &1 s+ 56 e
T TR ® fF uF oy At Aed us gEa 69§ @
AT &1 37 I¥ TF g B FLAT & AT qATAF HF AA FEA Al
sgfer & #¥ar | DC Atex o 6t = ¥ & #ar 2|

=T (Construction): PMMC wTfiae= U& &t gW&& Y
ATIATHE FUEA AT AT WET AT & QAT A9 & AT H SHav
g WY g ufafAam wri 9x Afeq ear & & A gt 2|

T SR FUed F1 T Fad ATATRA FEAT & T

Fig 1

JEWEL ZERO ADJUSTMENT
BEARING / LEVER

SPINDLE
SPRING

SOFT IRON CORE

POINTER =o

PERMANENT
MAGNET

ZERO
ADJUSTER

POLE PIECE
MOVING COIL

SOFT IRON CORE
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POLE PIECE

e % ford Waw gt I FAT §| FIRT HRX FHHW
forea & faft off ard & =1 war @ @R wWhha e w
3H THE ATHTRA 8aT & & ag==a Fig.1 # $efd s
# wfq w1 & ford @A @

TS % &1 A 31 R a1 B T3 s 9 UF I8¢
gt & 8 a7 9=Y A7 g% A¥ar e} o7 A% | am
aRadq & gwa & Ao &= & g o fada
et & adfora ey 21

e AT AFHfa A @l gEE uw var O vafawt @ed € &
ar Bt 2| o 93 AT ¥ ¥ 39 TER & B @ fF ag
FAOA | Foad faaor a9eT ey

AR e H F 36 THR sty fFar smar @ & e
TS GATIH WAlE FIVT AT YT THST & a1 & Fe | A
F T | TATIH TA1E FHI0 H THE (i) Fra gat & &= 99 &
wforsw &1 #7 FAT fowd g e § gie 8t oY arg
FAA H Fead F que fAaww 2|

e O e & SeT wEdT & Y UF st G av
FXAT & | 5T Fuee AT S arelt @ § fAEfia g 2

v (Operation): 19 FUea & €T YaTfed &t & ar
Foed, WY FHh 3T I FIEA | GRT & IJoAT TR Tl

Fig 2

FLUX DENSITY B (WEBERS)

ELN259242

PRINCIPLE OF THE MOVING COIL INSTRUMENT

F SAAHAT % HT T ATHT HLAT 2 |

Fig 2 & sga™ gvea # F ao, BLIN =[e+ % a¥maY & 1

AT AT H qa9 [aTHeT # Fed 79 €,
HeT § TF AT H AT T ©
FUSH H JaTed €T S N Faael & §er
g
A | IJea AT
= qd X HieX # 1% & &% A fOred & Hvg & a9
Awad g

Tafeewd : TaRIET (NSQF ¥ 5) - @ 2.5.92 & awifee i 177



HET # G r WeX T,
safed &0 fAw o gt @
T

Fr e #tex
-

BLINr e Hex

(F =BLIN &)

AfkT B,L,N, r ts oy ardt o= & ford fis 81 ¥ e
K grT =<6 6 of @ 2|

hfordr et = Kl
ATHOF HT FATIATAT 2 |

FUX F gHIE & g1 7% fAerd s a3 @ 5t PMMC
AT 77 FT fAEor STt T 1 aATa § ghied PMMC
FaET THET €| srafd var duT e dernst & fiv e
aue 2|

gt dar fgte an (Full scale deflection current): o€
T FUeA § FATRd YaTRd Afrwaw ar € e uw Ay
o # qui §HET AT gt 2|

AT guTEaT (Meter sensitivity): 7 = ardt &1 v Aeq
srferereror €| AT d@Faw F ot dwT fawer F o g
ATTIF ATAT, ATHY HF FITEHdT il &1 T awiva (Typical)
TR ATt GUTEHAT ATHT S5UA & 75pA aF TRafda g 2|

AfeT = Fea & faetaor feen Fvea # yarfed awy #t o
7 fasd w2 | gafer afe wrft a9 SoFw gaar & Jqer @ At
FUSA &1 fAEror IEHfAa &7 ST | S HFa® qrad @em §
T F A FOM| AR I & A= 13 37|

aferdr wrft 791 # DC & #wafa & @79 DC gaar a&r
M & TG FT AT qMied | @1 & AC ATAT & A T 9
ATt T faEfoa 7E enm |

It/ o/ e (Uses/advantages/disadvantages):
9f% PMMC wrfra= u& gfaq Arft a7 € 38 #9@ DC W
S fhe ST AT 2

T PMMC #Tft o= feft srrar Argsif@my arT &t @g
AT FHAT & | T (% T8 TF AT o a%av o | Ia 7 &
| FE AT T3 ATF grereit H AT # TIH &1 q&av 2 |
aar Sta St gfaxiusl St 9% Fed & 5@ dreeardr
AofRafda #T @@ 8| u& vfeEy ardt & g adf+ & gfsar
AT EH ATeeATIT | TRAAT H 37 AT F FATAT AT |

o1 (Advantages): PMMC AT o=

o & IHH AT

o FAET AT AT 270° F AT H THS FHAT &
* I e | T SR

o IUYTH TfATEFT GIRT AT AT ST FFAT &
o & AFHGA

o rdfod gEET 4 & AT AT

o feRfRfam ¥ srw R gw WRa

st (disadvantages): PMMC aTdt a=

s %A@ DC X T & q%al &

o ofy fder glar 2

o I @le W A7 & AT A HeAATT

o ol gEE & T g9 & HO AT T FT qwdr ©

Exei
TAHT dfee HeT AT TAHICT & A¢e TIh (HaT AT q&aT € |

wd-atg At a1 (Moving-iron instruments)

SEAW T UG F A § A Al w1 FA AT S

o JTHUTT T TTAFWOT THX & T WIS ATAT I HT @ QAT

o TF A WIE A T & FEATEA AT THAT FT T FIAT
o UF T g AN T F IO HY FOT T |

T WtE AT T (Moving -iron instruments): 38 ATt 7=
HT AW g6 T I @1 T 2 & G e &1 0h gher ot
U foree oY g3 & 1 8, U gEaT & § S g7 A7ar
AT ST aTelt fERge AT A GAIGATAT SR SR I BT &
7 wfer e 2|

e ATIT T &7 T & 8l & o aiceadl ryar Ui &t
ifd S&NT § T S 8

FE:

o THYT YEX (attraction type)

 wfasdor w1 (repulsion type)

weaw R (Principle of operation): STT&uvT Y& AT

I UF & TEHA & G AlS & &1 A ghel & a9 graad
ATFRYr, A wfawdw & e 9 w1 FEar 2|
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ATHYOT THT & I dAlE AN T H =T AT wrAvea=
(Construction and working of attraction type moving
- iron instrument): Fig 1 & /AR 38 wTdft @ &, arg &0
I UF faga ge® Foea atdr & | arg &0 % 3% "9 Fig 1
F AT TF SSTHR TAEH Ale F gHST TF fErsa #
FHH( e § fhafed wear 21

Fig 1 10 15

<>

AIR DAMPING
DEVICE

COIL

MOVING IRON

ELN259251

e wafaa aafr & gemEar & g9 & o @aer & g,
AR Fhas A1 B & JeT T|aT & smfahd T0 9¥ T F¢
AT & | 59 faRgd g gued 9RaY § T A€0 §iaT €,
TEAT a9 & FRO AR Ale T THST IJATET Ao AT
TEAT 8, ST dHas I TS TS Far T

w9 faga g% Fued # ATgfd & Ste ad € at Fig 2 % S
FUSH § ST TEHT & GATIH AT gHS! H AHAA HLAT
2| T & gHS AT foherh Twhiad & FL0 1S & ghe &7 ated
HIT, FUSA & T ATHA AT & | Foraey e i Fedr
g, ST dka® Ft At w2t 2|

Fig 2

AIR DAMPING

DDEVCE

MOVING IRON

ELN259252

AHa® H1 [GETU ATAT, THEHE 8T I FLA ATl g7 H
gfa e & Fedl & a & s AT F ghe F A
FUSA § gRT ¥ {3907 & Waex giar & | Ay 7 A q@ AT o,
& DC ¥ AC 3T & AT a1 et 2 |

il THFR % A @E AT T H FEET T =T

(Construction and working of repulsion type moving-

iron instrument): EH fidw aTfaT B 9% UF FosA AfSd
giaT ¢ fores® =¥ Fig 3a & A AmaH dte & &t afeat
M X F erafter fafar & faenifom etdie | a8 F R et & o
f& @i &t ast M fer=ar S & =7 8idl € St @aha® P 6 sl
gl

gar & fF s W & &3 amer sanfed 7€t gt @ at d6ds 9
ferfa & gar @ iR gomw e @ afceat T M & F
(Fig 3a, 3b) & TRTsT &7st Feft 21

g AT A7 Al & Se fFAr e @t gved W H gy
ST &, S T ST I FEAT € 6T § T A B AR
qfeeat F T M FAT: oI & 891 g4 Io9d Fdl ¢ | ghferd
It afedt UF gAY & gfawida Fedr 2 |

e T, 99 e B & Faf #=war 2| st aw
fArersor syt frermmes fER srET W & FRO e #ar 2|
T e oY ferfa 9 fr etar @ si9 fagor @i e
ATV FER BN 2

I T % ATAY I H aTg SATHIA ATLILOAT TGk ST & S
Fig3a%wWwWCﬁﬁmPNnﬁ@rw
grar 2|

Fig 3 (a)

Fig 3 (b) i
M
w
F
o
% o
T I\
—= 7
N e
POINTER %
w

frgtaur sl i G @ siwiwA (Deflecting torgue
and graduation of scale): @f& = @it ATIY =1 & fAgiqor
ATV FUS | FATRA €T & A FT qAAAT BT & | gAfer
3 AT I T T AU 87 @ 21 Fig 4 & Sgaw oo
# 7% il (Cramped ) S i@ # gaT nm|
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Fig 4

ELN259254

THTH T AT & ford Fo fAwtaret  Fig 5a & SIgame s(iw
F ATEHR H el F [OR AW Ale & & 9 o 2|

fer e & us Siw sgfa &Y gormaw oie &1 91 gidr & S
TR FT & AT | TG A Ale UF gAL AN ATGL & FAT
BAT © S 39 THR ARifed &l ¢ & PR de & aume
Fig 5b % SgaT "@&0r e # oi% i ¢ |

Fig 5(a)
SOFT IRON
MOVING STRIP

SOFT IRON FIXED STRIP

POINTER

MOVABLE STRIP 'M'

STATIONARY STRIP 'F'

Fig 5 (b)

I-

=<

& =<
SPINDLE
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TN ST 47T % & 7 qATGATAT & (R e % ahit w &
AT § FAA ear & SEd T a97ed e ST
FHET THET I BHav 2 |

arg =wor fafr & st &tar 2|

SYFRT U X FGOT I g Wt T (Uses, advan-

tages and disadvantages of Moving - iron instruments)

I (Uses): 3T ateedTdl oY UfEe ardt & wifd w3
foraT ST 21

Foed W Hie IT® &1 S0 § F7 T96 H YER
AT & fort SR W wew W oaEn § At afed
TEHT HT AT e 2 |

T (Advantages):

* T AT AC ik DC a4l 9% &fdT & gafed g% argfaa
ATt T FEed €l

o FfF AT | W A I ST & gfert wfur FfeAt ww
A gl |

o A FOSA H gAAT H IE FF A & &M & |
o SYTT XS THAT & FO Y3 & & |

o Ui AN FEETR® ST &4 BT GET & AT AT
qfReEar daT 9\ % gt |

o T GUT 240° 7% AT A B
T (Disadvantages):
T A & e At Fer T

o HIHTAT: T THT AFA Eid & wfeeT fary Aoy fesmer
T ITANT F¥h A% TA TN GO H¥ @F o 2|

Tr=Al @y Ad=t (Dynamometer type instrument)

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

o TEARIATIT THRX & AN T * @ qaqrr

o UF TEHMATYY THY F AT T F¥ T=AT1 Y FETAA HT G0 HAT
* FeeATR, TFRET AT 3T are AT # wife g B O aR SeEl A g F i a5 WEEer ST

o TEFHAT AT T F T F TOT T AT a1 |

e srmfaE srrat Tt AT TR & AT a9 (Electro

- dynamic or Dynamo - meter type instruments)

F@taw frarma (Working principle): @& @mft a= DC
AeX & a9 F6E F3ar 2| ot 99 o uF gy arer
FUSH F FEHT &F H TET A@T & TF af I 81T & AW
TAH ATE F FEHT §F § gL o A 1 TG il 2|

TF SEAAAT AT a7 # feR gued #® AW A faE
TEF T FEHE &7 I ST & | T Foset &1 ey B
FUST § SO AT FEIAY § BAT & A FAHGIATAT oW A
ST €| g9 W F= # y=res AC @Y DC FAt uY &wa 2
FifH AC H STa i €17 ISHAW BT & af R Foeet e 9
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Foeatr & oY ST qua I woed # o # Sepwr giar @
T syt #t e qAE et 2|

T=AT (Construction): Fig 1 & ATIT I=1 & ATHT FaweT
e T & gor geee d ety fRr guew g saw
gaT & IE Fued ot W 7 fawifoE gt @ e e w
AT &7 AT Bl G AT AT &1 9 FISA A((Acd HI 3%
&= o @ S a9+ |

Fig 1

POINTER 'P'

SPRING 'C'

GRADUATED
SCALE 'G.S'

FIXED COIL F

FIXED COIL F

DYNAMOMETER INSTRUMENT

ELN259261

Fig 2 % srgar s@feafd o« F %X F 0% ga¥ & a¥iv AT
AT T A1 2| AC aRwai & 9w 819 9¥ a1y #HI0 gue
fewRftm g9 &t X Fear © 99 Fosa M UF B ffra S
R AR eiar ¢ o ffred waia faafR &t demar &
aTg AT | A & ford waer gt & |

Fig 2
GsS

I e

ELN259262

dahas P fired & us R & Se7 vedr € #iN A snfda
T GS T FwmT A1aT 8| e & It 3w v &
g fAae® amget wew gtar € @y & BN ey g "
FUSHA & FRY AT AT & AT JTET AT qFl 2 |

F@t=w (Working): Fig 3 & e AT f& fer goeasd
oy [ o et goeet § 1 & | &t efterer e [t ssvgand &
g |

Fig 3 @ %

i Tt

Ir I

ELN259263

fargtoor St feR o 9 Fuedl gTT IoTd FEH AT A
ARHAT & I AT & T IAH FIRT oF AT TE Ry H
AT § &ar 2|

ﬁra%crwaﬁ(ﬁrd I st I, % wargand & e | stef [ sraferfa
Foea | o || =1 Foeet & o1y 2

IAT F AT FHIHLW § qg o & {6 AT A+ F AreeAdy
ST UfEER AT # 9ifd SIS & A e agiear &
FOT FHET faww &

Afe ate ardr & wify 9ga T 9 AT T § awey
FHTET B

= AT a7 § IUART A UfRE ATy, ieeArdy srorar areardt
F AYETY AT affed g s & = e G w2l

TEFAT AT ATR I gfRER Ay & swife (Dynamom-
eter instrument as an ammeter): 37 a4 I= & Fig 4
& gAY UF felt staar wigewt uffn ardt i Wity R e
T FUA B A H Al wF fFar S awar 2| star
A= e fFHar = 2|

Fig 4 >
1 F X F 1
T T
SUPPLY LOAD 3
o o g

e T TS TAA A ATE B ATSA FHLeh TATAT TAT & FA(oA
IE WY gTreAt & AT & ol g 2

S W GRS & 799 & o AT a9 7 gfeEeR a9 A
FEITAR T 1T € @t Fig 5 % Sga 99 0S5 Hf & e
& faet a¥ et o |@Far &1 AC T DC 31 &7 719+ q¥9a
gl

Fig 5

SHUNT
SUPPLY LOAD

O O

ELN259265
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TEFATATY AT T TF Fieedm™l 3 Wifa (Dynamometer
instrument as a voltmeter): 5@ 37 ATt T= &I TF TieeATIT
# At g fhar ST € at Fig 6 % 9gaR R & =9«
IS UF o Afawry (Fefw ) F @y 5ol § JiE A & 3
FeeaTdl w1 AC T DC &Mt 9% Tgw et o1 &&ar 2|

Fig6 o

SUPPLY
LOAD

MULTIPLIER
O

TEFARAT T IYFAT a1 AT F (i (Dynamometer
used as a Wattmeter): SEHATHATIT ATEMRUE: AC T
DC st af¥wert & ofes w7 & ford are ardy & wifq 97w
g7 & 31T FHHT AT qHET SN |

ELN259266

fesiiew wweew (Digital Ammeter)

T (Advantages):

o T AT T FT TANT AC ¥ DC g+t & f&Fam strar 1

T g At & s 21 .

o 3H WIUN I7F & IO TRYEAT Bl ¢ |
o g AT & Wifd T FL ¢ JUET HHET BT 2 |

o (Disadvantages):
s I8 PMMC X 9 @Te ATHY J=A1 & g1 | TfF Joaam
g 2 |

o UfEER ATH AR diewiiE @ wifd 5w g ¥ dHET
HAET qE1 N |

o SHET ATV | AT ST FHH ST & FHfoTS GATSHAT HH Sl
2l

o far wRW AR A et & o guTed giar € gt
A T Ha9F 2 |

e PMMC @TdY & goreT # 78 113 orfeh ITHT wear 21

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

o feclieer Twefier & fgwamd qamn

o T, Y g WY qEE FqrEr |

festiew uweiier (Digital Ammeter)

fesiree waeiex & Susewr € e fostelt Tmae & arft st 2
T Tt fesfies & Tefia giar € | 7 SThevr @i S aret
TATE AT IS AAA & AT aav & o faga = § o
et FHETet & fFawer gtar &1

T gl gifSfee quT Aifed o€ & auT SHT s gfaaer
FH & fesiiae Hiew &1 y@nr aRuy & Soft w9 4= sar @
arfe e & gy yared st a9+ |

S g & TATE FqIT % AE Afhe H AT FLAl & FH
TRT JaTe I=7 Tfa<ier &t goridy @ ga& A.C JiX D.C.g+ &7
A9 T ST @ar & % sfiea snfted # e dav ar arx
& AT 3T T o T &

fagiward (Features)

fafis g & ofiear srfier & ACa D.C e & fafvw
f3rer I FaT A.C =T T 71T T Tt & 9T @ T arae &
T fa S g8 =T At @ Fig 1 # RfSrear sife &
srey fIEmar = 2|

Fig 1

TYPICAL DIGITAL AMMETER

ELN259271

fafire wTem da swa fwew (Special measurements and
advanced option)

TSHE ATET & ave sfiea ey a2 1 #¥ aar &
* QTYTT AWT FT @HAAA GATATT

o TR UTE & €T # &Laq AT a9

o SHEw AfET AT FLAT
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A® (Standards) :

fesfiear srfiex @1 Sfoa e e Frtemwar giafeaa # &
forar fafeaa we siie fafaqer s@r =nfRw ) = ICE 60054-2

fTsitew atesiier (DVM) (Digital Volt Meter (DVM))

I : T TS & O | o fAwforfad &1 F A g
* TN Ut Rofhea qiedie & 7 3fa awEn

« DVM & @1 & =Y aear

* DVM % &t faia &1 quiq &=

feshiew o Hew (Digital Volt Meter) (DVM) :

fsfrea ateesier us tar fayga Ams o= € fmwr s &
faget & wer amea Tefme fRwdm(fsaiay) a7
STAT & AT FXA aTel ateest AC a1 DC. &F #adt & alees AT
# 37 TR F dteedier TN G a9 & S wArnT ST
fesfrea ATeTTATANT dteeHie § Ta & UF gar & foraw
Freed AT FA T gHAT & AT I AW qG A Fwar € |

fesfies ateediier AC a1 DC dicest & @Al &1 dre it &
Tefid #Rd & Adfh TAART 39 § Gohas 9u= § ow@an
faeia gar 21

fesfiesr ateedfier &

Voltmeters)

v (Advantages of Digital

« DVM¥ qiaTes @AT SITEH © I8 A9 a1 (Aerr 3 #t 32
FXAT &

e ToHa I A T FATE |

o FgA Avar & wrAiw foram ST wFar € |

o WU ST WA T TUETSAT HT HARY H T AT qFAT |
o e fpaatr da adt® aRomw qar € |

o HIYUA: SieT UF F&T & |

o FHH qTa¥ hereT H ATITIHAT

fesfiewr aiw#ier &1 ®@ fa=i@ (Working Principle of
Digital Voltmeter)

ATIRY fISfiea ateesfiey &7 =Ats U™ Fig 1 # g9 AT
e |

zAge fwe (Input signal) 78 I &9 & alees &7 T &
& wraT S @A 2|

9o 9T (Pulse generator) 7 ad § Jieds &ld & I8
fesfiea @ur oAiam s fafat & YR SHaw 7

Fig 1

NOTGATE

AND {>O

DECIMAL
DISPLAY

PULSE

GENERATOR

INPUT SINGAL

ELN259281

I FIA F ford T i S & e 3 WA T
FY F(STE AT A AT AT o g qar w4t G afdfhe
g fdfaer e o 2

AND 7tz (AND gate) & IAT 399e I Bid & dl IJg I
STITYE AT & TG ¢ el Hf AT (ATAATHR) T & a1
AT AT & af o 9o 3 A ToH AT & FAAT
(STTATER) TeE & d%E st § |

FyWea weeiA (Decimal Display)a® &t & &@m &7
T FEAT & TE aledsT & AT & LED a1 LCD fee=t & wrmaw
% aTe Ieffiq &<ar 2|

F (Working) (Fig 2)

Fig 2
LLLlirrry

TRAIN PULSE

RECTANGULAR PULSE
OUTPUT OF AND GATE

L]
Ly

OUTPUT OF NOT GATE

ELN259282

o 3T dteesl ST T Tod STYEY § ST STdT € af U
T8 I BT & foraat 9teTE 3vge feaer & sgatfas gar
2l

o TEH SYEX % ASeYe H AND e & =t Ft v v € |

«  AND e % gax R &1 e o gge fnder aeat &1 amgfa
g |
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e ANDSE % a(r3eye & qifoifed e &t Aarsrare at I8 A/D aRad+ fafer & aams o Sifsred ateediext &1 arfiweer fi=r

U T SAYeX ¥ AISTE % AT Iod IcaeT ST 2 | THTY FHY Tl &
o IE Ooifed e 23 3w # STelY St & S It AAfed o T TR & fsfted aieedfie? (Ramp type digital voltmeter)
B SARUIAL o AT THX # fEsfed ateediex (Intergrating type

o T F qRUTH F FEET H o AT & AV IF Freary § voltmete)
fEamet %7 & i {ar € ot g7ge el & g A el o qRfamatEs s &1 Rsfied atediey (Potentiometric
g | 31 fecfiea ateedfiex &1 AT & A/D afRady fafer & type digital voltmeter)

a1 @ 2 | (Fig 3) o gEAET USIfRaRe ST #1 fesiies aleedie? (Succesive

approximation type digital voltmeter)

o FHie® qo| THE FT Sfiea ateediex (Continuous
balance type digital voltmeter)

TRt festiee atceieT & W UX fesfied A e &1 TanT

EIAT € FFI% SAH 3% THIE & f&A9ar gqr 21

Fig 3

INPUT SINGAL

ATTENUATOR ADC| } COUNTER } }. EAD OUT SYSTEM

ELN259283
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