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MOVING COIL GALVANOMETER 
“An electrical instrument used to detect current is called galvanometer.” 

Types of Galvanometer: 
1) D’Arsonval Galvanometer (uses mirror for measurement) 
2) Western Galvanometer (uses pointer for measurement) 
Principle: 
Galvanometer works on the principle of ‘Torque on a current carrying coil placed in the 
magnetic field”. It also works on the principle of radial magnetic field. 
Construction: 
A moving coil galvanometer consists of a ‘U’ shaped permanent magnet, whose poles are 
concave to produce radial magnetic field. An insulated copper wire is wound on an 
aluminum frame is suspended between the poles of a magnet with the help of thin 
phosphor-bronze strip along with a spiral spring. The one end of the coil is fixed with and 
serves as one lead while the other end is with the spiral spring and serves as second lead 
for the external circuit. 
Working: 
When current passes through the coil a 
magnetic torque acts on it and the coil is 
deflected. When the coil moves it 
produces twists in the suspended wire, 
hence a restoring and opposite torque is 
produced. Then according to equilibrium 
condition, we can write,  

Deflecting torque
= Restoring torque 

BINAcosα = Cθ 
Since magnetic field is radial to the 
rectangular coil due to concave pole 
therefore α = 0o, cos0o = 1. 

BINA = Cθ 

I =
C

BNA
θ 

Since C/BNA is constant, therefore, 
I ∝ θ 

This result shows that deflection in a 
galvanometer is directly proportional to 
the current passing through the coil. 
 
Sensitivity of Galvanometer: 
 “Deflection produced in a galvanometer per unit magnitude of current passing through the 
coil of galvanometer is called sensitivity.” 
 
Mathematically, 

Sensitivity =
θ

I
 



 

Since, I = (
C

BNA
) θ, therefore, 

Sensitivity =
θ

(
C

BNA) θ
 

Sensitivity =
BNA

C
 

Factors on which sensitivity depends: 
Sensitivity of the galvanometer is directly proportional to the strength of magnetic field, 
area of the coil, number of turns in the coil and also depends on the material of the spiral 
spring. 

AMMETER 
“Ammeter is a modified galvanometer which is used to measure the magnitude of current 

in a circuit over a wide range.” 
It is always connected in series in a circuit to measure electric current. 
Construction and Working: 
A galvanometer can be converted into an ammeter by 
using a low value shunt resistance. In this way small 
current passes through the galvanometer resistance. 
 
If galvanometer resistance is Rg and current is Ig which 

produces full-scale deflection, then to convert the 
galvanometer into an ammeter of the range of current I a 
shunt resistance Rs is connected. Since Rg and Rs are 

parallel therefore potential difference will be the same, 
Vg = Vs 

Using Ohm’s law, 
IgRg = IsRs 

IgRg = (I − Ig)Rs 

Rs =
Ig

I − Ig
Rg 

VOLTMETER 
“Voltmeter is a modified galvanometer which is used to measure the potential difference 
between two points in a circuit.” 
It is always connected in parallel with the circuit to measure 
potential difference. 
Construction and Working: 
A galvanometer can be converted into voltmeter by using a 
high value resistance in series with the galvanometer. Large 
voltage drops across high value resistance and small voltage 
drops across galvanometer resistance. 
 



 

If galvanometer resistance is Rg and potential difference Vg which produces full scale 

deflection then to convert the galvanometer into voltmeter of the range of voltage V a 
series resistance Rx is introduced. Since Rg and Rx are in series therefore, 

 
Since, the equivalent resistance in this circuit would be, 

V = Vg + Vx 

V = IgRg + IxRx 

Since in series circuit, Ig = Ix, therefore, 

V = Ig(Rg + Rx) 
V

Ig
= Rg + Rx 

Rx =
V

Ig
− Rg 

R = Rg + Rx 

WHEATSTONE BRIDGE 
“Wheatstone bridge is the arrangement of four resistances in a closed loop, which is 
normally used to measure unknown resistance among the combination.” 
Mathematical form, 
Consider four resistances R1, R2, R3 and R4 connected in a closed loop a galvanometer is 
connected across two nodes and a battery of potential difference V across the remaining 
two nodes. Value of resistance is so adjusted that no current passes through the 
galvanometer and this condition is 
called null condition. In this 
condition potential difference across 
galvanometer becomes zero hence, 

VAB = VAD 
I1R1 = I3R3 

I1

I2
=

R3

R1
 

Similarly, 
VBC = VDC 

I1R2 = I3R4 
I1

I3
=

R4

R2
 

 
Equating both equations we get, 

R3

R1
=

R4

R2
 

Or, 
R1

R2
=

R3

R4
 

 



 

POTENTIOMETER 
A potentiometer is a device for measuring the 
potential difference (or voltage) between two 
points of a circuit or the e.m.f. of a current source. 
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METER BRIDGE (SLIDE WIRE BRIDGE) 
Meter bridge is based on the principle 
of wheatstone bridge and it is used to 
find the resistance of an unknown 
conductor or to compare two unknown 
resistance. 
 

X

L
=

LX

LR
 

 

POST OFFICE BOX (P. O. BOX) 
Post Office Box is another instrument based on wheatstone principle. It is so named 
because it was first introduced for finding the resistance of telegraph wires and for fault-
finding work in the post and telegraph 
office. It is more compact and easier to 
use. 
 

P

Q
=

R

X
 

Or, 

X = R (
Q

P
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AVO METER 
The multi-range ammeter, voltmeter and ohmmeter (AVO meter). These three are 
combined into a compact single meter with one common galvanometer. The circuit is so 
arranged with a selector-cum-range switch that it can be used to measure the currents. 

 


