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Moving Coil Instruments
D.C Voltmeter

DC voltmeter is a measuring instrument, which is used to measure the DC
voltage across any two points of electric circuit. If we place a resistor in
series with the Permanent Magnet Moving Coil (PMMC) galvanometer, then
the entire combination together acts as DC voltmeter.

The series resistance, which is used in DC voltmeter is also called series
multiplier resistance or simply, multiplier. It basically limits the amount of
current that flows through galvanometer in order to prevent the meter
current from exceeding the full scale deflection value. The circuit diagram of
DC voltmeter is shown in below figure.
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We have to place this DC voltmeter across the two points of an electric
circuit, where the DC voltage is to be measured.
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The series resistance should be much larger than the
Impedance of the circuit being measured, and they are usually much
larger than Rm.
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So the internal resistance of voltmeter or the input resistance of voltmeter is

[Rw= VEspx sensitin’t_\{
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Example:

We have a micro ammeter and we wish to adapted it so as to measure
1volt full scale, the meter has internal resistance of 100Q2 and IFSD of
100uA.

Sol.:

R5=L—Rm Rs = . —100=9900Q2 = 9.9KQ)
Im 0.0001

So we connect with PMMC meter a series resistance of 9.9KQ to convert it to voltmeter

Extension of VVoltmeter Range:

Voltage range of d.c voltmeter can be further extended by a number of
series resistance

selected by a range switch; such a voltmeter is called multirange
voltmeter.

a) Direct D.c Voltmeter Method:
In this method each series resistance of multirange voltmeter is

connected in direct with
PMMC meter to give the desired range.

E-mail:zainab.kadum.jaber@uomus.edu.iq



mailto:zainab.kadum.jaber@uomus.edu.iq

Subject: Instrumentation and Measurement
Stage: second year
Lecturer: MSC.Zainab Kadum Jabber
Lecture nine

4 Rsl :
Rs,=—-Rn, ‘ 5 N L
1 Im
iyl +
Rm //_ﬁ '\07 p
J V3 olpof voltmeter
| 3
Example (1):

Design d.c voltmeter by using direct method with d’ Arsonval meter of

100Q2 and full
scale deflection of 100pA to give the following ranges: 10mV, 1V, and

100V.
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Sol:

Rs, =—=—Rm >/ WA g 00mV
IV N &F

100V o/p of voltmeter

O

Rsl = 10mV
00224

-100=0Q

Rs2 = ;—IOO =9.9KQ

100x107°

Re3— 100

= —6—100 =99.9KQ
100x10™

b) Indirect D.c Voltmeter Method:
In this method one or more series resistances of multirange voltmeter is

connected with
PMMC meter to give the desired range.
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Example (2):

A basic d’Arsonval movement with internal resistance of 100QQ and half

scale current
deflection of 0.5 mA is to be converted by indirect method into a

multirange d.c voltmeter with
voltages ranges of 10V, 50V, 250V, and 500V.

Sol:
Irsp=1Inspx 2
Igsp=0.5mA x 2 =1mA

Rsl=ﬂ—Rm Rsl=£—100=9.9KQ

Im ImA
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