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Abstract: 

Introduction and construction of potentiometer and working of potentiometer. A potentiometer, informally a pot, is a three-terminal 

resistor with a sliding or rotating contact that forms an adjustable voltage div ider. The measuring instrument called  a potentiometer is 

essentially a voltage div ider used for measuring electric potential (voltage) the component is an implementation of the same principle, 

hence its name. Potentiometer having various uses and application also uses in electronic circuit. it also use for like a measuring 

instrument. Introduction of thermocouple potentiometer. This is a very  basic instrument used for comparing EMF two cells and for 

calibrat ing ammeter, voltmeter and watt-meter. 

 

I. INTRODUCTION 

 

A potentiometer is an instrument for variable potential (voltage) 

in a circu it. Before the introduction of the moving coil and 

digital volt meters, potentiometers were used in measuring 

voltage. The method was described by Johann Christian 

Poggendorff around 1841 and became a standard laboratory 

measuring technique. In this arrangement, a fract ion of a known 

voltage from a resistive slide wire is compared with an  unknown 

voltage by means of a galvanometer. The slid ing contact or 

wiper of the potentiometer is adjusted and the galvanometer 

briefly connected between the sliding contact and the unknown 

voltage. The deflection of the galvanometer is observed and the 

sliding tap adjusted until the galvanometer no longer deflects 

from zero. At that point the galvanometer draws no current from 

the unknown source, and the magnitude of voltage can  be 

calculated from the measuring method is still important in 

electrical metrology and standards work and is also used in other 

areas of electronics. Potentiometer is a small size electronic 

component whose resistance can be measure manually by 

increasing or decreasing the value of resistance control the 

amount of current flowing in a circu it, another development of 

potentiometer of the standard types was the thermocouples 

potentiometer especially adapted for temperature measurement 

with thermocouple. Potentiometer for use with thermocouple 

also measure the temperature at which the thermocouple wires 

are connected, so that-cold junction compensation may be 

applied to correct the apparent measured EMF to the standard 

cold-junction temperature of 0 degree C. there are many types of 

potentiometer, some with two terminal (rheostat) and other with 

three terminals. 

 

 

 

 Simple construction of potentiometer  

 

 
 

Figure.1. potentiometer construction 

 

II. LITERATURE S URVEY 

 

A literal survey was made of hall-effect devices available. 

Several types were produced and qualitative tests were 

conducted to determine what characteristic existed and to what 

extent. These characteristic which are pertinent for use as a 

potentiometer were checked. Magnetic and hall device 

configuration were fabricated and tested for resolution, input 

impedance, output impedance, linearity, temperature stability 

and total availab le outputs. A study of available informat ion was 

then made to determine theoretical limitation of performance of 

hall-effect devices.  
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These finding are presented such that limitation of this  devices 

may  be predicted, from the hall-effect characteristic of the best 

materials and possible modification of the hall-effect material for 

required applications. The name potentiometer is used when a 

variable potential voltage is obtained at the wiper terminal that is 

a fraction of a fixed potential across the track. The control is 

called  as variable. In potentiometer the resistance of the track 

remains the same as the wipe moves, and only  the potential on 

the wiper changes. In a variable resister the resistance of the 

track apparently changes as the wiper moves and short circuit 

more or less of the track resistance.  

 

Types of potentiometer:-there are three types of potentiometer 

that are used commonly :  1) wire wound 2) carbon films 3) 

plastic films. 

 

1) Wire wound potentiometer:-this potential comprises of 

several round of wire wound the shaft of the non-conducting 

material. The turns of the coil are bonded together by an 

adhesive. In case of slider, connected to body ehose 

displacement is to be measured, moves on the potentiometer 

track and it makes contact with successive turn of coils. In this 

case the wire between the two successive of the wire wound 

potentiometer. 

 

2) Carbon film potentiometer:-the carbon firm 

potentiometer are formed by depositing carbon composition ink 

on an insulating body, which in the most of the commonly used 

material for the pots that are quite cheap and has resolution 

better than wire wound potentiometer.  

 

3) Plastic film pots:-these pots comprise of specially 

impregnated plastic material having resistance characteristic that 

are controlled properly.  

 

III. WORKING PRINCIPLE OF POTENTIOMETER  

 

This is a very basic instrument used for comparing EMF two 

cells and for calibrating ammeter, voltmeter and watt-meter. The 

basic working principle of potentiometer is very-very simple. 

Suppose we have connected two battery in head to head to tail 

through a galvanometer. That means the positive terminals of 

both battery are connected together and negative terminals are 

also connected together through a galvanometer as shown in the 

figure (a) below 

 
Figure.2.galvanometer shows null deflection 

 

Here in the figure it is clear that if the voltage of both battery 

cells is exactly equal, there will be no circu lating current in the 

circuit and hence the galvanometer shows null deflection.  

The working principle of potentiometer depends upon this 

phenomenon. Now let's think about another circuit, where a 

battery is connected across a resistor via a switch and a rheostat 

as shown in  the figure below, there will be a voltage drop across 

the resistor. As there is a voltage drop across the resistor, this 

portion of the circu it can  be considered as a voltage source for 

other external circuits. That means anything connected across 

the resistor will get voltage. If the resistor has uniform cross 

section throughout its length, the electrical resistance per unit 

length of the resistor is also uniform throughout its length. 

Hence, voltage drop per unit length of the resistor is also 

uniform. Suppose the current through the resistor is i A and 

resistance per unit length of the resistor is r Ω. Then the voltage 

appears per unit length across the resistor wou ld be   ‘IR’ answer 

say it is v volt. Now, positive terminal of a standard cell is 

connected to point A on the sliding resistor and negative 

terminal of the same is connected with a galvanometer. Other 

end of the galvanometer is in contact with the resistor via a 

sliding contact as shown in the figure (b). By  adjusting this 

sliding end, a point like B is found where; there is no current 

through the galvanometer, hence no deflection of galvanometer. 

That means EMF of the standard cell is just balanced by the 

voltage drop appears across AB. Now if the distance between 

point A and B is L, then it can be written EMF of standard cell E 

= LV volt. As v (voltage drop per unit length of the sliding 

resistor) is known and L is measured from the scale attached to 

the resistor, the value of E i.e. EMF of standard cell can also be 

calculated from the above simple equation very easily.  

 

 
Figure.3.shows the galvanometer is in contact with the 

resister via sliding contact. 

 

We said earlier in this section that one of the uses of 

potentiometeris to compare EMF’s  of different cells. Let's 

discuss how a DC potentiometer can compare EMF’s  of two 

different cells. Let's think of two cells whose EMF's are to be 

compared are joined as shown in the figure (c). The positive 

terminals of the cells and source battery are joined together. The 

negative terminals of the cells are joined with the galvanometer 

in turn through a two way switch. The other end of the 

galvanometer is connected to a sliding contact on the resistor. 

Now by adjusting sliding contact on the resistor, it is found that 

the null deflect ion of galvanometer comes for first cell at a 

length of L on the scale and after positioning to way switch to 

second cell and then by adjusting the sliding contact, it is found 

that the null deflect ion of galvanometer comes for that cell at a  

length of L1 on the scale. Let's think of the first cell as standard 

cell and it's EMF is E and second cell is unknown cell whose 

EMF is E1. 
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Figure.3. shows two cells whose EMF’s are too compared 

 

Now as per above explanation,  

E = Lv vo lt and 

                 L1=L1V volt 

 Dividing one equation by other, we get 

                   E1/E=L1/L 

As the EMF of the standard cell is known, hence EMF of the 

unknown cell can easily determine.  

 

 US ES  OF POTENTIOMETER  

1) Volume control 

2) Adjustment on electronic gear. 

3) Adjustable light dimmers. 

4) It could also be used as a sensor. 

5) Potentiometer is  used for adjustment to electrical 

current. 

 

 APPLICATION OF POTENTIOMETER  

1 Potentiometer used in combination with filter network 

act as tone control or equalizers . 

2. This is a very basic instrument used for comparing 

EMF two cells and for calibrat ing ammeter, voltmeter 

and watt-meter. 

3. Present potentiometers are widely used throughout 

electronic wherever adjustments must be made during 

manufacturing or servicing.  

4. Television potentiometers were formerly used to 

control picture brightness, contrast, and color response. 

5. It is almost always used in a ganged configuration with 

a logarithmic potentiometer, for instance, in an  audio 

balance control. 

 

IV. POTENTIOMETER IS US ED AS THE TRANSDUCER  

 

There are number of applications of potentiometer or pots, of 

these most common applications is the measure the 

displacement. To  measure the displacement of the body, this 

body, which is moving, is connected to sliding element of the 

potentiometer. As the body moves, the position of the slider 

located on the potentiometer also changes so the resistance 

between the fixed point and the slider changes. Due to this 

voltage across v also changes. The change in voltage or the 

resistance is proportional to the change in the displacement of 

the body. The potentiometer can be used to measurement of 

translational as well as rotational displacement. Since this 

potentiometer work on the princip le of resistance, they also 

called as resistive potential. 

 

V. CONCLUS ION 

 

Potentiometer is electronic circu it. Th is is a very basic 

instrument used for comparing EMF two cells and for calibrating 

ammeter, voltmeter and watt-meter. It has various application 

and its uses. Potentiometer provides fixed value of resistance 

that block or resists  the flow of electrical current around a 

circuit. The potentiometer commonly  referred to as a “pot” is a 

three terminal. Today potentiometer is  much smaller and much 

more accurate those early large and bulky variable resistances, 

and with most electronic component, there are many d ifferent 

types and name ranging from variable resister, present, trimmer, 

and rheostat   and of course variable potentiometer.  
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