
EXPERIMENT 1 

                                                 

Objective: Study of  semiconductor diode and its use as DC average responding AC 

 Voltmeter. 

Outcomes: After the performing this experiment we would be able to analyze the diode 

Characteristics in forward as well as in reverse biased. Also this experiment helps 

analyzing the output of AC voltmeter in response to DC supply. 

Apparatus required: Diode, breadboard, connecting wires, AC voltage source resistor, 

Multimeter or PMMC device. 

Theory: Diode has unidirectional property that it conducts only in forward bias and in  

reverse  Bias it is cut-off. This property makes the diode versatile device. Some 

applications may be  listed as a ahead.     

1. Diode used in rectifier which are used I DC power supplies. 

2. Diode is used as a switch in logic circuits in computers 

2. Diode is used in wave shapinng circuits such as clippers and clampers 

P-N Junction as Rectifier: 

A rectifier is a circuit which is used to convert AC voltage in to the pulsating DC voltage. 

A rectifier circuit used one or more diodes. Broadly there are two types of rectifiers. 

a) Half-wave rectifiers 

b) Full-wave rectifiers 

Half-Wave Rectifiers: 

In half-wave rectifiers circuits there is a transformer at the input of the circuit the 

transformer couples AC input voltage to the rectifier circuit. Firstly it allowed us to step 

the source voltage up or down. Secondly the transformer provide isolation of AC power 

source from the rectifier circuit. It reduce the risk of electrical shock. 
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Fig.1.1 Half Wave Rectifier 

Where V1= The r.m.s. primary voltage 

 N1= No of turns in primary coil 

 V2= the r.m.s. secondary voltage 

 N2= No. of turns in secondary coil 

During the positive half cycle of input voltage the diode is forward biased. Since diode is 

forward biased it conducted and a current IL flows through the load resistor RL to produce 

voltage VO. in forward biased, the voltage drop across the diode is very small (0.7V for Si 

diode and 0.3V for Ge diode) for practical purposed, we assume that diode is idel so that 

the voltage drop across the diode is zero therefore the output voltage VO is nearly same as 

the input voltage at very instant. 

During negative half cycle of the input A.C. voltage, the diode is reversed biased. 

Since the diode is reverse biased, it dosed not conduct. Therefore no current flows in the 

circuit (IL=0) and the output voltage across load resister is also zero (VO=0) 

During he positive cycle, output voltage available across the load is same as the input 

voltage. During negative cycle, no output voltage is available. 

Average or D.C. values of output: 

Let us consider the curves of output voltage VO and load current iL for a half-wave rectifier 
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Fig. 1.2 Output Voltage Waveform for Half wave rectifier 

 

 

 

 

Fig. 1.3 Load current waveform for half wave rectifier 

 

The output voltage of a half wave rectifier. 

 





20

0sin0





tfor

tfortVV m

 

 

We know that the Base

cyclefulltheovercurvetheunderArea
VV dcavg 

 

Area    =    
 

 




0

2

)(.0)(.sin tdtdtVm

 

 

Area    =    
   )0cos(cos0cos 0  



mm VAreaortV
 

 

 

MIET, ECE



Area   =    mm VV 2]11[ 
 

 

 

From equation we get 

 
m

mm

dc V
VV

V 318.0
2

2


  

 

But 
m

dcdc

V
VasgivenisV 

 

 

Observations: 

S.No Supply Voltage Voltmeter 

Reading 

Ammeter 

Reading 

        

    

    

    

 

Table: Observation  table for output current and output voltage for reverse biased ad 

forward biased. 

 

Result: The characteristics of the diode in forward biased ad reverse biased has been 

analyzed. 

Precautions: 

1. Readings should be taken carefully. 

2. Connection should be tight 

3. Observe the knee voltage carefully. 
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EXPERIMENT 2 

Objective: Study of LCR bridge and determination of the value of the given components. 

Outcome: This practical allow us to calculate the values of inductor (L), R & C and 

also it allow to compare the theoretical and practical values of R, L & C.     

Apparatus Required: LCR Bridge meter, different values components   

Theory:  LCR meter is a microprocessor control portable meter with low power 

consumption. It can measure six basic parameters, they are inductance L, Capacitance C, 

resistance, Independence Z dissipation factor D and quality factor Q.     

Display mode: 

  Direct  - direct measurement value ; 

  4  - absolute deviation   

     - percent deviation 

LCD Display Illustration 
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Parameter Setup: 

Press PARA key to select the following measurement parameter combinations : L-Q, 

C-D, R-Q and Z-Q. 

Unit Description: 

L 

H 

mH H 

C pF nF  

R/Z    

 

Z is the absolute value impedance. Measurement value of L, C or R may be positive or 

negative. Negative capacitance value means that the device under test is actually an 

inductor, also negative inductance value means that the device under test is actually a 

capacitor. In R theory are should be positive constantly. Under some condition R may be 

negative due to over zero correction. Please carry out correct zero correction. The 

maximum number of display digit is 5 but 5 digit is not always  4 is displayed sometimes. 

The conversion is describe in the following description from 4 digit to 5 digit. When the 

first two digit of current value is less then 18.  From 5 digit to 4 digit. When the first 2 

digit of current value is more then 20. 
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Display Mode: 

1. Press shift key to select the second functions “SHIFT” will be lighted on the screen. 

2. Press DISPLAY key to select the display mode. Direct absolute deviation 

 

Precautions: 

1. Please do not operate LCR meter under the following environment conditions, as any of 

them will directly affect measuring precision or damage the meter. 

2. Please do not operate the instrument in place where is dusty, vibrant under direct 

sunlight or where there is corrosive air. 

3. Although LCR meter has been specially designed it for reducing the noise causad by AC 

power, the environment with low noise is still recommended. If this can not be arranged, 

please make sure to use power filter for the AC-DC adopter.    

The LCR meter must be operated under the following environment conditions. 

Temperature: 0
0
C- 40

0
C. 

Humidity : 
0
C 

4. Storage Temperature:  25
0
C- 50

0
C. 

Result: 

Values of R, L & C has been calculated theoretically as well as practically. 
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EXPERIMENT 3 

Objective: To study the Distortion factor meter. 

Apparatus required: Distortion meter, function generator, connecting leads. 

Theory: A distortion meter measures the total harmonic distortion content in an input 

waveform. It is used to measure the distortion constant of a pure sin wave. The proportion 

of distortion is displayed as a percentage of the rms value of the combined harmonics, in 

general represent undesired components of a signal being produced by passing through a 

non linear system. These are different kind of distortions which are more or less 

pronounced depending on the type of a system used for measurement setup. Harmonic 

distortion occurring in a signal generator consists of undesired frequencies which are 

integer multiples of generated frequencies, these harmonics of different order are in phase 

& amplitude. They are detected as effective values during distortion measurement. It 

specifies the share of harmonics in the total signal. There are two different sorts of 

distortion factor. The overall distortion factor designed ‘D’ and the order factor “Dn” which 

is also called partial distortion factor coefficient. 

Procedure: 

1. Connect the function generator with meter. 

2. Turn on the switch of function generator & distortion meter. 

3. Set frequency 1.5 KHz 

4. Take the reading of distortion. 

5. Increase frequency in steps of 0.5 KHz. 

6. Repeat the steps 3, 4 & 5. 
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Observations: 

S. No. Frequency Distortion 

1   

2   

3   

4   

  

Average value D = (D1+D2+D3+D4+D5)/5   

Result: The average of distortion is obtained. Also the harmonics of the waveform has 

been seen. 

Precautions: 

1. Connections should be tight. 

2. Note the harmonics of the waveform carefully. 

3. power off the switch after the completion of the experiment. 
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                                                   EXPERIMENT 4 

Objective: Study of the transistor tester and determination of the parameters of the given 

transistors. 

Outcomes: After performing this experiment student would be able to analyse the fault in 

the transistor, its different characteristics and  it would also be possible to analyse the 

output waveform of the NPN and PNP transistor and the gain of the transistor. 

Apparatus Required: Transistor analyses, Digital Multimeter, Patch cords and test 

transistor (with data sheet) 

Theory: 

All electronic instruments are composed of smaller elements, either passive such as 

resistor or active such as transistor. The operation of the instruments and the reliability of 

its measurement or signal generation depend upon the proper stability of their parameters. 

Since these components are more complex in operation than passive components, it has 

become both necessary and common to find test equipment but specifically for active 

component testing in design and service applications. Semiconductor transistors are 

undoubtedly the most basic and important part of any electronic circuitry or even complex 

solid state ICs. Numerous parameters have been defined to categories their behavior. We 

can predict the device operation using these parameter values to a large extent. We can 

determine the values of these parameters using specific circuit configuration and test 

procedures. 

The term transistor analyzer is used for instruments giving quantitative and qualitative 

measurements of transistor parameters and behavior. Transistor testing can be divided into 

three parts: 

1. Static or DC test   2.Dynamic or AC Test    3. Curve testing 

 

1. Static or DC test : These tests have to be carried out in the same order as they are 

written below. In case any of the initial tests shows a transistor to be faulty, further tests on 

the same transistor should be avoided. These tests verify the fundamental and primary 
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operating performance of a solid state transistor. 

a. Short circuit test 

b. Open circuit test 

c. ICBO test/ICEO Test 

d. HFE Test: 

a. Short circuit test: It is carried out to check any shorted connection between transistor 

terminals (for all the three terminals). The circuit configuration shown below is used to 

perform this test. In case of any short connection between any of the three terminals, 

corresponding LEDs  will start glowing. 

 

 

 Fig.1: Short circuit test 

For example, if E-B junction is shorted, then LED 2 will start glowing, if C-B junction is 

shorted, then LED4 will start glowing and if E-C junction is shorted, then LED1 and 

LED4 will start glowing simultaneously. Similarly the situation happens for NPN transistor. 

If none of the LED glows during the test, then the transistor is OK and other tests are to be 

carried out. 

 

b. Open circuit test: 

This test is used to find out any possible open circuit between the three transistor terminals. 

If the transistor is not having any open circuit between its terminals, LED1 will start 

glowing since the transistor is based in active configuration. But if any of the junctions is 

open then none of the LED will glow. 
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Fig.2: Open circuit test 

c. ICBO/ICEO Test: These tests are carried out to check successive collector leakage current 

in a transistor. Excessive leakage generally occurs when conductor surface is contaminated. 

Other causes for this condition are overheating and other type of damages. This is a 

reverse leakage current from the collector to the base with emitter open, denoted ICBO. An 

excessive ICBO indicates a faulty transistor. 

 

Fig.3: Circuit diagram for ICBO/ICEO test 

 The ammeter in the above figure indicates the reverse current. It is not able to measure 

the current below 1 µA. In case if the ammeter shows zero deflection, we can say that the 

transistor is OK and is not having excessive leakage current provided that the earlier two 

tests suggests this transistor to be OK. 

d. HFE Test: 

It is a measure of the effectiveness of the base in controlling collector current. This test is 

useful only if the transistor is used in a CE configuration. 
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Fig.4: Circuit diagram for HFE test. 

HFE=ΔIc/IB 

If this observed value under certain predefined experimental environment closely 

approximate to the value given in the data sheet under the same conditions, then the 

transistor is OK and can be used in any desired circuit. 

2. Dynamic or AC Test : Dynamic tests provide more accurate details about the behavior 

of the transistor but are generally complex in nature. By carrying out these tests we can 

determine the various AC parameters of a transistor. 

3. Curve tracing: The transistor curve tracer displays the characteristic curves of a 

transistor. This particular test is perhaps the only effective test method for pinpointing the 

problems. The curve tracer highlights the complete functioning of transistor tester. The 

curve tracer can generate and display a family of curves of collector current Ic, versus 

collector-to-emitter voltage VCE, for various values of base current IB. From this display, 

the behavior of the transistor can be predicted qualitatively. 
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Fig.5: Circuit diagram for Curve tracing. 

 

 

 

Fig.6: Collector sweep voltage waveform and base current waveform respectively 
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Procedure: 

a. Short circuit test 

1. First go through the datasheet of the transistor. 

2. Place the transistor into the test circuitry at the indicated positin, but ensuring that 

the power supply is off . 

3. Now switch the position of VEE and VCC DC  power supply towards the side to 

which the test transistor belongs. 

4. Now switch ‘ON’ the main power supply switch given on the upper right corner side 

of the board. Also make sure that during this test, no other transistor is being placed. 

5. Then observe the LEDs D1,D2,D3 and D4. If none of the LEDs is/ are glowing, then 

it indicates that the test transistor is not having any short circuit between any of its 

terminals and hence other tests can now be performed over this transistor. 

6. If, however, any of the LED/LEDs glow, then it surely indicates a short circuit 

between the corresponding terminals. 

b. Open circuit test 

1. First go through the data sheet of the transistor. 

2. Place the transistor into the circuitry at the indicated position, with proper 

configuration. 

3. Choose the proper Vcc polarity for the transistor type (NPN/PNP), using the toggle 

switch. 

4. Check once more for the proper placing of the test transistors and then switch ON 

the main Power supply. 

5. Observe LED D5/D6. If any of the LED glow then none of the transistor junctions 

are open and so other higher tests can be carried out. 

c. ICBO/ICEO Test: 

1. Place the transistor properly in the test circuit. And switch the VCC power supply 

according to the transistor type. But do not switch ‘On’ the main power supply. 

2. Now connect the micro-ammeter given on board to the collector arm at the indicated 

position. Now connect b1 and b2 using a patch cord and keep the emitter junction open. 
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Keep the revrse bias voltage VCB to fully clockwise direction. 

3. Now switch on the power supply and observe the value of leakage cureent on the 

micro-ammeter. 

4. Observe that if the meter does not show any deflection then the transistor is having a 

normal leakage current and hence is functioning well. If, however, it shows a deflection 

that means the transistor is showing an excessive leakage current which surely indicates 

that the transistor is faulty. 

d. HFE test 

1. Place the transistor at the indicated position with properly matching its terminals 

according to the E,B and C indication on the test circuit. 

2. Connect the onboard micro-ammeter at the base and an external milliammeter at the 

collector branch as in fig. 

3. Switch the polarity switches of the DC supplies VBB and VCC according to the type 

of the test transistor. 

4. Initially keep the VBE and VCE voltages to minimum level by turning the pots fully 

anticlockwise. 

5. Now swish ‘On’ the power supply and rotate the base supply pot clockwise so that it 

shows a deflection. Keep the values of the base current at 10 µA. Now read the value of 

collector current using the millimeter. Increase the value of collector voltages by turning 

the collector port clockwise until the collector current becomes constant for that particular 

value of IB. 

6. Now increase IB in a small step say, to 20 µA and then repeat the procedure to 

measure the value of Ic. Now calculate the DC current gain for the transistor using the 

formula ( given above). 

 

3. CE characteristics using a curve tracer: 

1. Switch off the mains power supply before placing the transistor on the board. 

2. Keep the test/no test toggle switch at no test position. 

3. Switch the NPN/PNP toggle switch towards NPN side. 
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4. Get the details of transistor pins form the transistor data sheet and then insert the 

terminals of test transistor into the appropriate data sheet and then insert the terminals of 

test transistor into the appropriate sockets provided on the board. 

5. Turn the sweep frequency pot, number of base step pot and sweep amplitudes pot tio 

anticlockwise fully. 

6. Connect the output to the CRO channels (X and Y channel) properly and selsct the 

X-Y mode on CRO. 

7. Now turn ‘On’ the mains power supply and turn the test switch to test position. 

8. You will observe a point on the screen. Now turn the voltage/division knob of both 

the channels at 0.2 V/Div position. 

9. Now slowly turn the sweep amplitude knob clockwise until you see a complete 

characteristic display on the CRO screen. 

10. Now adjust the voltage/Div setting of the CRO to make the view complete. 

11. Turn the number of base steps selector potentiometer clockwise to increase the 

number of curves in the display. 

12. Turn the sweep frequency switch slowly towards right to increase the sweep 

frequency. 

13. Then observe the curves carefully and compare it with the curves given in the 

datasheet. If the display shows any major deviation from the standard plot then transistor is 

surely faulty and if it shows close approximation then the transistor is OK. 

 

Result:   

1. LEDs D1, D2, D3, D4,D5 and D6 has been observed for short circuit test and has 

observed that the transistor is ‘OK’. 

2. DC current gain of the transistors has been calculated and is………. 

3. Output curves for transistor has been observed on CRO. 
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Precautions: 

1. LEDs observation must be carefully done for short circuit and open circuit 

individually. 

2. Output curves should be observed carefully. 

3.  Transistor should be connected at appropriate terminals. 
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EXPERIMENT 5 (A) 

 

Objective: Study of Temperature sensors using RTD. 

Apparatus Required: PT-100 kit, a digital multimeter. 

Outcomes: Upon completion of the study and laboratory experimental measurements, the 

student will be able to: 

1. Describe the materials and their temperature coefficients used in RTD devices. 

2. Describe how RTD elements are used for the measurement of temperature. 

3. Describe the use of the RTD sensor in a bridge circuit. 

Theory : Resistance temperature detector (RTD) is another temperature sensing transducer 

which can be used to measure high temperatures’ basic physical property of a metal is that 

its electrical resistivity changes with temperature. All RTD's are based on this principle. 

The heart of the RTD is the resistance element. RTD has a positive coefficient, i.e, when 

the temperature of the RTD increases, its resistance also increases. Several varieties of 

semi-supported wire-wound fully supported bifilar wound glass, and thin film type 

elements. the picture below shows several types of RTD`s. The heart of a RTD sensor is an 

element which is generally made of wire wond on a ceramic core. The element is encased 

in a metal sheath probe which provides good heat transfer as well as protection against 

moisture. The sheath is generally made of stainless steel or some special metal alloy which 

can withstand high temperatures. RTD elements are usually made of platinum. Some RTDs 

have been made using nickel, copper ,iron or tungsten. The elements resistance, usually 

calibrated at zero degrees C, will increase as the temperature rises. The RTD resistance 

increases by a factor of nearly two. If the element is placed in a Wheatstone bridge circuit 

as shown in figure (2), the bridge would exhibit an imbalance as the elements resistance 

increased with temperature. 
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Fig.1: RTD connected in Wheatstone bridge. 

The RTD elements have the advantage that they can be used in high temperature 

applications. Although the RTD sensing element can be constructed of nickel, copper, 

tungsten or nickel-iron, the most useful metals platinum. Platinum can be highly refined. 

The usual nominal resistance of platinum RTDs is 100ohms at 0° C. Unfortunately, 

standards are   

not identical worldwide, which presents a problem when a RTD built to one standard is 

used with an instrument designed to a different standard. In addition, manufactured 

tolerances must be considered. Not only do they vary with the manufacturer and the 

standard, but the tolerances are also affected by the manufacturing process itself. 

 The temperature coefficient (TC) or alpha (α) of an RTD is a physical and electrical 

property of the metal alloy and the method by which the element was fabricated. The alpha 

describes the verage resistance change per unit temperature from the ice point to the 

boiling point of water (alpha is the percent change in resistance that takes place with each 

degree rise in temperature(C)). Various organizations have adopted a number of different 

α`s as their standards . The α value is multiplied by the resistance value at zero degrees, 

and then by the temperature rise plus the original resistance. This relationship is shown as:

     

   Rt2 = R t1(1+ α ΔT) 
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Where : 

Rt2 is the new resistance.   

R t1 is the initial resistance at the reference temperature,t1. 

ΔT is the change in temperature,t2-t1. 

 

Fig.2: Circuit diagram of Temperature sensor using RTD. 

 

 

Fig.3: Circuit diagram for measurement of RTD resistance. 
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Fig.4: Use of RTD as temperature sensor. 

Procedure: 

This experiment has to be carried out in two stages: 

STAGE 1: 

1. Plug in RTD probe with measuring bridge where red plug must be inserted in red 

socket and remaining two in W marked sockets. 

2. Plug in the cord of set up into line outlet and switch on the power. Switch on heater. 

The temperature will start to rise. When temperature approaches to +90oC, switch off the 

power. 

3. Wait about two minutes to stabilize the temperature. Connect digital multimeter in 

200 ohm range across RTD and measure its resistance as R ambient. 

4. Put the probe tip in the hole provided in oven. As it takes about two minute to reach 

steady state resistance at temperature indicated by thermometer. Therefore, noted the 

ohmic value of RTD after two minute. 

5. Note probe’s resistance in 5-10
o
C intervals as temperature falls. Tabulate the 

observations made. Draw t he resistance vs temperature curve. 

6. Find out the slope of the curve as ΔR/ΔT ohm/
o
C 
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STAGE 2: 

1. Note the ambient temperature. Switch on heater to raise temperature +90oC. 

2. Connect the RTD probe in its socket in measuring unit. Connect patch cord between 

A and B socket. Switch on the power. Wait few minutes to thermally stabilize the unit. 

3. Keep potentiometer (SPAN) about center of its travel. Connect patch lead between 

socket A and B. Now adjust the SET AMBIENT pot to read display room temperature as 

noted in step 2. 

4. Put the probe tip in the hole provided in oven. When display get stabilize note the 

readings of reference thermometer and display readings. 

5. Adjust SPAN control for same reading as shown by the glass thermometer. Now as 

temperature falls note readings of glass thermometer and display at regular intervals say at 

each  5o declined temperature. Tabulate the results. Make the straight line approximation 

and find out the error % from the slope of the line.                                                                       

Observation Table: 

STAGE1: 

 

S.No Temperature 
o
C Resistance Ω 

   

   

   

STAGE2: 

S.No Reference temperature
o
C Display 

o
C 
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Fig.2: Graph showing the relation between Temperature and RTD resistance 

 

Result: 

The difference between the room temperature and the heater is………
o
C. 

The curve shows the linear nature of thermocouple. 

 

Precaution: 

1. Gain correction is to be made. 

2. Zero adjustment is to be done. 

3. Offset voltage is adjusted by offset control. 
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EXPERIMENT 5 (b) 

 

Objective : Study of Temperature Sensors using Thermocouple 

Apparatus  Required: J & K type thermocouple kit, connecting wires. 

Outcome : Upon completion of this experiment students will be able to measure the 

temperature between two conductors available at different temperatures. 

Theory : 

A thermocouple is a temperature-measuring device consisting of two dissimilar 

conductors that contact each other at one or more spots. It produces a voltage when the 

temperature of one of the spots differs from the reference temperature at other parts of the 

circuit. Thermocouples are a widely used type of temperature sensor for measurement and 

control and can also convert a temperature gradient into electricity. Commercial 

thermocouples are inexpensive, interchangeable, are supplied with standard connectors, 

and can measure a wide range of temperatures. 

The main limitation with thermocouples is accuracy; system errors of less than one degree 

Celsius (°C) can be difficult to achieve. when any conductor is subjected to a thermal 

gradient, it will generate a voltage. This is now known as the thermoelectric effect or 

Seebeck effect. Any attempt to measure this voltage necessarily involves connecting 

another conductor to the "hot" end. This additional conductor will then also experience the 

temperature gradient, and develop a voltage of its own which will oppose the original. 

Fortunately, the magnitude of the effect depends on the metal in use. Using a dissimilar 

metal to complete the circuit creates a circuit in which the two legs generate different 

voltages, leaving a small difference in voltage available for measurement. That difference 

increases with temperature, and is between 1 and 70 microvolts per degree Celsius (µV/°C) 

for standard metal combinations. 
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Fig.1: Thermocouple signal conditioner circuit (Circuit Diagram) 

 

                                          Fig.2: Measurement of Temperature 

J Type 

Type J (iron–constantan) has a more restricted range than type K (−40 to +750°C), but 

higher sensitivity of about 50µV/ °C. The Curie point of the iron (770°C) causes a smooth 

change in the characteristic, which determines the upper temperature limit. Wire color 

standard is white (+) and red (-).           
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Procedure : 

1.Connect the power cord to the main line outlet. Connect the thermocouple with the 

provided socket marked as TC probe at the panel. Switch the power, the display will glow. 

2. Note the ambient temperature from the reference thermometer. Keep span control adjust 

to midway or at given mark. Adjusted control marked as ‘set ambient’ to read display same 

temperature as shown by thermometer. 

3. Measure dc voltage across the ‘Analog output, sockets as VL at room temperature RT
0
C, 

with DMM. 

4. Switch on heater. Put the T.C probe in the hole of heating block. 

As the temperature rise between display and reference thermometer start rising. After some 

time the temperature rise nearly 90
o
. 

7. Switch off heater. A little time later temperature becomes stable. Note the reference 

thermometer temperature and adjust ‘span’ control equal to read display the same 

temperature. 

8. As temperature falls, note the display reading in according with the glass thermometer 

temp in regular intervals say each 10
o
 of falling temperature. 

9. Plot the curve between the displayed temperature and reference temperature. The curve 

is straight that shows the linear transfer nature of thermocouple. 

10. From the measurements, the transfer characteristics of T.C is from given constant 

Av=200 (fixed) for j type. 

The slope of the curve = {V2-V1/T
o
C-Rt

o
C)Av} in µV/

o
C. 

Observation Table : 

S.No Reference Temp. Display Temp. T
o
 VA 

 90
o
   

 80
o
   

 70
o
   

 

Table2: Observations for Thermocouple 
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Fig.3: Observation after the measurement of temperature using Thermocouple. 

 

Result : 

The difference between the room temperature and the heater is………
o
C. 

The curve shows the linear nature of thermocouple. 

Precautions : 

1. Gain correction is to be made. 

2. Zero adjustment is to be done. 

3. Offset voltage is adjusted by offset control. 
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EXPERIMENT 5(C) 

Objective: Study of Pressure Sensors. 

Apparatus Required: A digital multimeter, pressure sensor kit. 

Outcome: On completion of this experiment students will be able to measure the pressure 

regarding different areas like pressure of a pump, a tyre . Also it tells how to convert the 

pressure to an electrical signal. 

Theory: 

A pressure sensor measures pressure, typically of gases or liquids. Pressure is an 

expression of the force required to stop a fluid from expanding, and is usually stated in 

terms of force per unit area. A pressure sensor usually acts as a transducer; it generates a 

signal as a function of the pressure imposed. For the purposes of this article, such a signal 

is electrical. Pressure sensors can alternatively be called pressure transducers, pressure 

transmitters, pressure senders, pressure indicators and piezometers, manometers, among 

other names. A pressure cell is an electromechanical device which converts applied 

pressure into an electrical signal and used for measurement of static and dynamic forces. 

The pressure cell has a receiving element having highly tensile strength and strain gauges 

which convert this change in formation of pressure receiving element into propotional 

change in electrical signal. Constructionwise the pressure cell has three basic parts, the 

housing ( can ), the receiving element ( diaphram & disc ) and strain gauges. In the 

pressure cell four strain gauges are mounted to form four arm active bridge as shown in fig 

1. The bridge is excited with a dc potential obtained from a band gap reference. For a 

clamped circular diapharam of radius r, thickness t, and pressure p, the radial stress at the 

edges obtained. It cause to change the length of strain gauges mounted upon its surface. 

The change in length ΔL/L is called strain ε, the value of which within linear range is 

obtained, 

                                           ε  = {(3/4) p(r2 / Et2)} 

Where E is Youngs modulous 

       

The strain cause to change gauge's specific resistance R to, R + ΔR. It offset the bridge 
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balance and output is now ΔV, proportional to applied pressure. Hence the strain ε is 

proportional to applied pressure p, and a change in bridge output voltage obtained as ΔV. 

As in fig 1, ΔV is related with the strain and reference voltage Vr, as 

                                        ΔV = {( 1 + ΔR / R ) /2 x Vr } {( 1 - ΔR / R ) / 2 x Vr } 

                                         or = (Vr GF ε)/2 1 

where GF is gauge factor given as 

                                      GF = {(ΔR/R) / ε } 2 

                                  & ΔR = (GF.ε.R) 3 

Therefore bridge offset voltage due to force is ΔV is given 

                                   ΔV = 2[{(R.Vr) / 2R} - {Vr(R + ΔR) (R + ΔR) +R}] 4 

the terms 1,2,3 & 4 show that output , (ΔV R) since Vr, and gauge factor Gf, is constant 

therefore the change in output voltage is proportional to change in strain. A signal 

conditioner circuit is than employed to make the system useful to measure pressure. 

b. 

 

Fig.1: Pressure Cell. 
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Fig.2: Block Diagram of Load Cell Signal conditioner. 

 

Procedure: 

1. Connect the given pressure cell with the set up by mean of 5 pin connector. Switch on 

the power. The readout will be glow. 

2. Set zero control to made readout 00.0. 

3. Now apply known pressure 50Psi, upon the cell by mean of pressure applying column 

handle clockwise rotation and read by Bourden gauge. 

4. Adjust the span control to read the output display as 50Psi. Rotate the handle of pressure 

applying column reverse direction to read 0 at Bourden gauge, and readjust zero control 

for 00.0 readout. Put the same pressure again and adjust readout for 50Psi. 

5. Bring back pressure to zero, and if required adjust zero by zero adjust. 

Measurement 

1. Connect multimeter across the analog output. Apply same pressure say 25psi, upon the 

cell. Note the displayed psi from panel meter and analog voltage Van, from multimeter. 

Note : The bourdon gauge is for refrence note it as P. 



4. Finally connect the multimeter at REF socket and note voltage as Vr. Now it is stated 

earlier that, (ΔV ΔR) if Vr, GF is constant 

so ε = ΔV / GF.Vr 

also ΔV = Van / Av 

or ε = 2 [ (Van / Av) (Gf.Vr)] 5 

where Av is amplifiers voltage gains given as, Av = A1.A2.A3 

5. From table find out the voltage gain of A2 and A3 stage as 

Av' = ΔVan / ΔVin 

6. The instrumentation amplifier gain is given (75). Calculate 

Av = 75.Av' 

7. Calculate ε for tabulated pressure (eq 5). Plot a curve between pressure and e. The curve 

will be straight line (upper curve) verify that strain is propotional to applied pressure. 

8. Plot another curve between P and displayed value. It should also be linear verify the 

linear relation (lower curve) between transducer and pressure measurement. 

Observation: 

Vr=V, Gf=2.1 

P, Psi Vin(V) Van(V) Psi/ Display 
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Fig. Response between pressure and Strain. 

                  

Result: The pressure has been calculated using Pressure sensor. Also analyzed the 

relationship between pressure and strain. 

Precaution: 

1. Do zero adjustment for experiment. 

2.  At least for 3 min off the power to get internally circuitry cool. 
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EXPERIMENT 6 

 

Object: Measurement of Phase Difference and frequency using Lissajous Pattern Method. 

Apparatus required: CRO, Connecting Leads, Function Generator, Multi meter. 

Theory: It is interesting to consider the characteristics of patterns that appear on the screen 

of a CRT when sinusoidal voltage are simultaneously applied to horizontal and vertical 

deflection plates. These patterns are called Lissajous Pattern. A number of conclusions can 

be drawn from the above discussions. 

When only one input is applied, either a vertical or a horizontal line results. When two 

sinusoidal voltage of same frequency are applied: 

(i) A straight line results when two voltages are equal and are either in phase with each 

other or 180
0
 out of phase with each other. The angle formed with the horizontal is 45

0
 

when the magnitude of voltages is equal. An increase in the vertical deflection voltage 

causes the line to have an angle greater then 45
0
 with the horizontal. On the other hand a 

greater horizontal voltage makes the angle less than 45
0
 the horizontal. 

(ii) Two sinusoidal waveforms of same frequency produces a Lissajous patter which may 

be a straight line a circle or an ellipse depending upon the phase and magnitude of the 

voltages. 

A circle can be formed only when the magnitude of the two signals is equal and the phase 

difference between them is either 90
0
 or 270

0
. However, if the two voltages are not equal 

and /or out of phase ………..an ellipse is formed. If the ‘Y’ voltage is larger. An ellipse 

with vertical major axis is formed while if the ‘X’ plate voltage has a greater magnitude, 

the major axis of the ellipse lies in the horizontal axis.  If the major axis of an ellipse lie in 

the first and quadrants (i.e. its slop is positive) the phase angle is either 0 to 90 or between 

270 to 360 when the slop is negative the phase angle is either between 90  and 180 or 

between 180 and 270. 

 

Frequency Measurement: the signal phase frequency is to measured is applied to the y 

plate supply voltage is provide to the x plates , the standard frequency is adjusted until the 
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pattern appears as a circle or ellipse. Where it is not possible to adjust the standard 

frequency of the unknown signal the standard is adjusted to a multiple or sub multiples of 

the frequency of the unknown source so that the pattern appears stationary. 

Phase Measurement:  Adjust the frequency of the refrence function generator so as to 

have a  singal loop on the oscilloscope. Note down the reading on multiple line where the 

maximum of the loop cuts and mark its as y2 mark the lower end where the same plane as 

y1, in the same way mark x2 and x1 points where the loop cuts the  x axis at maximum 

points. Phase can be calculated as 

                                                        sin& =y1/y2=x1/x2 

 function generator 1  vertical input  function generator 2 

 

Oscilloscope 

fig1: Oscilloscope 
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Fig: 2: Lissajous patterns obtained at CRO. 

 

Procedure: 

1. Connection are made as per given in above fig. 

2. Set the output of both the function generator at 1v p-p. 

3. Select the external mode of operation 0  the CRO. 

4. Observe pattern displayed 0 the CRO. 

5. Adjust the frequency of  reference function generator 1  slightly if required to 

 have a stable display on CRO. 
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Observation: 

 Fx= frequency of the signal applied to x plate.     

 Fy=  frequency of the signal applied to y plate. 

 

FX FY Y1 Y2 X1 X2 SIN θ  θ 

        

        

        

        

        

 

 Fig:3 observation table for frequency measurement and phase measurement. 

Result: 

Measurement of frequency and phase angle any sinusoidal wave has  been calculated using 

lissajouse pattern with an oscilloscope . Also the phase angle  as well as frequency of the 

signal has been calculated. 

Precaution: 

1. All connection must be tight. 

2. Readings must be noted carefully. 

3. Divisions in CRO must be watched with extreme care .                                          
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EXPERIMENT 7 

                                                               

 Objective: Measurement  of resistance using kelvin,s double bridge .     

 Appartus: connecting wires, bridge kit.        

Outcome:  After this experiment students will come to about the difference between 

wheatstone bridge and kelvin” bridge , also the difference between AC & DC bridge.    

Theory: The kelvin bridge is a variation of the wheat stone bridge which enable      

low resistance to be measured. The measurement range would typically be                  

1mega ohm to 1 k ohm with the smallest resolution of 1 micro ohm. It require manual 

balancing. For this sensitive null detector or galvanometer is required to detect balance 

condition. Its measurement current needs to be resonably high to achieve sufficient 

sensitivity.                                                               
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Procedure: 

1.After having true zero setting, connect the two leads from the terminals c1(c-)(current 

terminal) & p1 (p-) (potential terminal) to one of the terminal c2(c+) & p2(p+) to the other 

terminal of the unknown resistance(see in fig1.) 

2.Set the range multiplier at 1 & MAIN DIAL at zero. Change the forward/reverse circuit 

& press the galvanometer key & see the null detector deflection. 

3.Adjust the slide wire to obtain balance point, if the balance is not obtained (which show 

that the value of resistance under test is 0.01) 

4.Then set the slide wire dial at zero & increase the resistance in the MAIN DIAL till the 

galvanometer deflects to the other side (null detector to -VE side). 

5. Then MAIN DIAL reduce to one step lower & get the balance point by adjusting the 

slide wire only. 

6. If the balance comes only on the slide wire, then the MAIN DIAL is at zero & the range 

multiplier is at one it means the value of unknown resistance is less then 0.1 ohm. 

7. In this case reset the RANGE MULTIPLIER at lower setting & get the balance point by 

adjusting the MAIN DIAL & slide wire as  described above. 

8. Proceed as described before to get the balance point. At balance the unknown resistance 

“X' is given by 

                              X= range dial value x [main dial value+ slide wire value] 
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Observation Table: 

Table.1: observation for unknown resistance. 

 

SR. NO RANGE DIAL 

VALUE 

 

MAIN DIAL VALUE SLIDE WIRE VALUE VALUE OF 

UNKNOWN 

RESISTANCE 

     

     

 

  Result :  Value of the resistance has been calculated using kelvin”s double bridge. 

 

  Precaution: 

1. The current should be passed for a small times as to avoid excessive heating of the 

resistance under test. 

2. In order to eliminate thermo e.m.f. The direction of the current should be reversed 

by CURRENT REVERSING SWITCH & the corresponding reading noted. The 

mean of the two reading give exact value of the unknown resistance. 
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EXPERIMENT 8 

 

Objective : Measurement of Capacitance using Schering Bridge. 

Apparatus Required : Schering bridge kit, connecting wires. 

Theorey : The schering bridge unlike the other bridges consists of four arms. One arm has 

a range selection is provided so as to select the correct point of balance of the bridge. This 

arm provides the point to select the range between which the bridge can be balanced. The 

other arm consists of a fixed capacitor connected in parallel to a variable resistance which 

is used as one of the variable arm of the bridge. The third arm has a standard variable 

resistance which is varied along with the other variable resistance to obtain exact balanced 

point. The circuit diagram and the phasor diagram of the bridge are as shown below 

 

 

Fig.1: Circuit diagram of Schering bridge.      

Under balance condition of bridge its impedances in ABCD is given by 
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Z1/Z2 = Z3/Z4, or Z2/Z1 = Z4/Z3 

If R1,R2 is non inductive resistances then 

 R2/Z1 = [{Rx + (1/jωCx)} (1/jωC2)] 

But 1/Z1 = 1/R1 + jωC1 

So   [ R2(1/R1 + jωC1)] = jωC2 [R4 + (1/jωCx)] 

or [R2/R1 + R2jωC1] = [ jωC2 x Rx + C2/Cx] 

equating real and imaginary terms 

R2C1 = C2Rx or R2/Rx = C3/C1 

R2/R1 = C2/Cx or Cx = C2(R1/R2) 

therefore the first balance obtained by, R2/Rx = C2/C1 

& second balance gives 

Cx = C2 (R1/R2) 

Procedure : 

1
st
 balance 

1. Connect the given audio oscillator (AF OSC) with OSC marked set of binding posts. 

The polarity does not matter. 

a.2. Connect the null detector sockets with DET marked binding posts. 

a.3. Connect unknown capacitance with Cx marked binding posts. 

a.4. As given before 1st balance occured when impedances of each arm is equal. Thus as 

R2 (fixed arm ) is kept at 1000 Ohm, thus kept R1 = 1000 Ohm (either x1 of x1000Ω dial 

or x10 Ω or x100 Ω dial) . Now Z1 = Z2. 

a.5. Keep variable capacitor C1 near middle (300pF). As in first balance it is not critical, 

but better to keep it in middle range of its span. 

a.6. A reading will display on null detector . Now to bring the term Z3 =Z4, adjust dials C2 

to obtain minimum reading on display. Start from x.01 pF range. If display reading goes 

upwards then bring it back to 0, and adjust .001 pF dial. Now if the display obtained is 

minimum after first C2 dial adjustment, then adjust next lower dial. If sound increase then 

bring one step back to previous high order dial. For example : Keeping C1 = 300pF, R1 = 

R2 = 1000 Ohm, C2 x.01pF adjusted and found that at x3 the sound minimized. Now the 
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x .001 pF dial adjusted and found the sound goes increased, then the x.01 pF dial is set for 

x2 (one step back) and x.001 pF is further adjusted to obtain minimum reading on display. 

   

a.7. Adjust x100pF dial ( similar to given example) and obtain minimum reading. 

2nd balance 

b.1. When 1st balance obtained, adjust C1 for minimum display reading. If there is no 

effect adjust R1 to 1010 Ohm, by adding one step of x10 Ohm range with preadjusted 

1000 Ohms. It will create a phase imbalance. 

b.2. Now kept C1 in previous position 300 pF and adjust x100pF range to obtain final null 

( the minimum display reading obtained ). 

b.3. Adjust C1 either side and confirm the null. 

b.4. Note the values of R1,R2,C1 and C2 from the bridge arms. 

b.5. Calculate the unknown capacitance Cx as 

b.6. Note the values of R1,R2,C1 and C2 from the bridge arms. 

b.7. Calculate the unknown capacitance Cx as 

Cx = C2 (R1/R2) 

where C in Farad, R in Ohms. 

To simplify if R in K Ohms and C in pF then 

Cx = C2R1 in pF, since R2 = 1K. 

 

Observation : 

S.No. Value of C2 Value of R1 Value of Rx Value of Cx 

     

     

     

 

Result : Value of the capacitor has been calculated by using Schering bridge. 
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Precaution: 

1. Take the value of C2 as cascade of 3 capacitors. 

2. Obtain the null point accurately. 

3. Use headphone as a detector for frequency less than 50Hz. 
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Experiment 9 

 

 

Objective :- Measurement of the unknown inductance by using Hay’s bridge method. 

 

Outcome: On complition this experiment student  will be able to learn how balance this 

bridge .they will also be able calculate the inductances & capacitance by using this bridge. 

 

 

Apparatus:- Multimeter LCR meter Hay’s bridge kit, Patch cords. 

 

Theory:- The hays bridge is the modification of the Maxwell Bridge. This bridge uses a 

resistance in series with the standard capacitor. The bridge has four resistive arms in which the 

arms one is consists of the resister R1, Lx .The arm 2 is consists of the variable resistance R3.The 

low value of the resistance is obtain by the low resistive arms of the bridge. The value of R4 and 

C4 is the standard value of the capacitor and resistance. 

By using the unknown inductance having a resistanceR1. R2, R3,R4-is the known non-inductive 

resistance and C4 is standard value of the capacitor. The unknown value of inductance and 

Quality factor of the Bridge is obtained by formula. 

Lx = (R2R3C4) /(1+ 2R42C4 2) Quality factor (Q)=(1/ 2R42C42) 

 Basic AC bridges consist of four arms, source excitation and a balanced detector. Commonly 

used detectors for AC bridges are: 

(1)Head phones 

(2)Vibration galvanometers 

(3)Tunable amplifier detectors 

Vibration galvanometer is extremely useful at power and low audio frequency ranges. Vibration 

galvanometers are manufactured to work at various frequency ranging from 5 KHZ to 1 KHZ. 

But one most commonly used between 200HZ. 

Advantage- 

1) This Bridge gives very simple expression for unknown for High Q coil. 

2) This bridge also gives a simple expression for Q factor. 

Disadvantage- 

1) The hays bridge is suited for the measurement of the High Q inductor. 

2) It is used to find the inductor having the q value of the smaller then 10. 

 

Procedure:- 1) Study the circuit provided on the front panel of the kit. 

2) Connect unknown inductance LX1 in the circuit. Make all connections to complete the bridge.                                                                                                                                        

 

3) Put the supply On 

 

4) Set the null point of galvanometer by adjusting variable resistance R3. 

 

5) Note value of R2, R3, and C4 by removing connection by patch cords. 

6) Calculate theoretical value of LX1 using L=R2R3C4 and compare it. 
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7) Measure value of LX2 by LCR meter and compare it. 

 

8) Repeat process for LX2. 

Circuit Diagram:- 

 

 

Figure 1. Diagram of a bridge for measuring inductance: (U) current source; (G) galvanometer; 

(R3), (R2), and (R3) ohmic resistances; (Cx,) standard capacitance; (Lx) inductance being measured 

 

Result:- The unknown inductance is measured using Hay’s bridge and is found to be___ 

 

Precautions : 
1.connections should be tight. 
2.Instrument should be handled carefully. 
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EXPERIMENT 10 

 Objective: To determine unknown capacitance and frequency using Wien’s Bridge. (Mostly 

Wien’s Bridge iS    used for determining unknown capacitance) 

 

Outcome:- 

The Wien bridge is one of many common bridges.[2] Wien's bridge is used for precision 

measurement of capacitance in terms of resistance and frequency.[3] It was also used to measure 

audio frequencies. 

Apparatus: Wien’s bridge New Tech Type NTI – 

220, Fixed frequency oscillator 1KHz A.C. Source, head phone, one D.C. source and one 

galvanometer. 

 

 Theory: Let the values of resistances in four arms one R1, R2, R3, R4 and values of capacitors 

in BD and CD arms are C2, C. 

 

 

   At BalanceZ1 Z2 Z3 Z4 = or Z1 = Z3 Z2 Z4 
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                             C D A C Z1 Z2 Z3 Z4 

 Head Phone      R1 R2 R3 R4 C2 AFO 1KHz Fig. 

 (1) R1 R2 R3 R4 or = 1 j c ω 2 + ............................. 

(1) + 1 j c ω R1 R2 R3 R4 or = 1 ω c2 + √ + 1 ω c 2 2 2 2 

 

 √ 2 2 R1 R2 R3 R4 or = 1 ω c2 + + 1 ω c 2 2 2 2 2 2 2 2 

1.  or R1 R4 = R2 R3 ω c2 + + ω c 2 2 2 2 2 2 2 

2.  R1 2 2 R3 2 R2 R3 R4 c2 or = 1 2 2 2 R1 2 ω 2 R3 2 R1 2 c 2 - 2 - R2 R3 R4 c2 = 1 2 2 2 

R1 2 R3 2 2 R1 2 c 2 - 2 - 4 π 2 c 2 c2 2 

3. R2 R3 R4 c2 = 2 2 2 R1 2 R3 2 2 R1 2 c 2 - 2 - 4 π 2 c 2 c2 2 ( - ) R2 R3 R4 c2 = 

2 .................... (2) 2 2 R1 2 R3 2 2 R1 2 c 2 - 2 - 4 π c 2 c2 2 ( ) ( ) 

 

Using this formula f is calculated. Determination of unknown value of capacitor: R1R4 = R2R3 j 

c ω 2 + + j c ω Form (1) R1 R3 Equating imaginary parts = ωc ω c2 R1 R3 or c = c .................... 

(3) 2 R1 R3 Using this formula c is calculated. 

 

 Procedure: 

 1. First the Wheat Stone bridge is balanced with no capacitances in arms using DC Source. Ratio 

R1/R2 and resistance R3 are kept fixed the resistance R4 is varied. The balance obtained is kept 

as such. 

2. For second balance of wheat stone bridge the capacitances are connected in arms. DC source 

and galvanometer are replaced by AC source and headphones. For obtaining balance condition R3 

is varied until minimum sound is heard in the headphones. 

 3. Using formula (2) the frequency of AC source is calculated. If unknown capacitance is to be 

determined it is connected in place of C and formula (3) is used 
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. Observation: Sr. No. R1 Ohm R2 Ohm R3 Ohm R4 Ohm C μF C2 μF 1. 2. 3. 4. 

 

 

 

SR. 

NO 

 

 

 

 

R1 

OHM 

 

 

R2 

OHM 

 

 

R3 

OHM 

 

 

R4 

OHM 

 

 

C1 

ǙF 

 

 

C2 

UF 

 

1. 

 

 

 

 

2. 

 

 

 

 

 

 

3. 

 

 

 

 

 

4. 

 

 

 

 

 

5. 

      

 

5. Calculation: Using formula:- R2 R3 R4 c2 = 2 2 2 R1 2 2 2 R1 2 c 2 - 2 - 4 π c 2 ( ) ( R ) 3 

c2 The frequency is calculated for each set & its mean value is calculated. 

 

 

Result: The frequency of A.C. source determined using Wein’s bridge is = –––– Hz. 
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 Precautions: 1. Connections must be tight. 2. Impedances in four arms of the bridge should 

be of same order so that the bridge is most sensitive. 3. The surrounding should be peaceful and 

noise less. Initially the intensity of source should be kept low and at balance point it should be 

increased. **************** 

 

                                      

 

                                                ( panel diagram of wein frequency bridge.) 

 

 

 

 

 

 

 

 

 

 

                                                              

 

MIET, ECE



EXPERIMENT 11 

Objective: Study of LVDT. 

Apparatus Required: A dual trace CRO, function generator and DMM. 

Outcome: After this experiment we will be able to measure the linear motion of the device. 

In simple words it allows us to measure the position as well as displacement. 

Theory: The linear variable differential transformer (LVDT) (also called just a 

differential transformer) is a type of electrical transformer used for measuring linear 

displacement (position). A counterpart to this device that is used for measuring rotary 

displacement is called a rotary variable differential transformer (RVDT). 

The LVDT converts a position or linear displacement from a mechanical reference (zero, 

or null position) into a proportional electrical signal containing phase (for direction) and 

amplitude (for distance) information. The LVDT operation does not require an electrical 

contact between the moving part (probe or core assembly) and the coil assembly, but 

instead relies on electromagnetic coupling.  The linear variable differential transformer has 

three solenoidal coils placed end-to-end around a tube. The center coil is the primary, and 

the two outer coils that are the top and bottom are secondary coils. A cylindrical 

ferromagnetic core, attached to the object whose position is to be measured, slides along 

the axis of the tube. An alternating current drives the primary and causes a voltage to be 

induced in each secondary proportional to the length of the core linking to the secondary. 

The frequency is usually in the range 1 to 10 kHz. As the core moves, the primary's 

linkage to the two secondary coils changes and causes the induced voltages to change. The 

coils are connected so that the output voltage is the difference (hence "differential") 

between the top secondary voltage and the bottom secondary voltage. When the core is in 

its central position, equidistant between the two secondary coils, equal voltages are 

induced in the two secondary coils, but the two signals cancel, so the output voltage is 

theoretically zero. In practice minor variations in the way in which the primary is coupled 

to each secondary means that a small voltage is output when the core is central. 
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 Fig.1: Circuit diagram showing working of LVDT 

When the core is displaced toward the top, the voltage in the top secondary coil increases 

as the voltage in the bottom decreases. The resulting output voltage increases from zero. 

This voltage is in phase with the primary voltage. When the core moves in the other 

direction, the output voltage also increases from zero, but its phase is opposite to that of 

the primary. The phase of the output voltage determines the direction of the displacement 

(up or down) and amplitude indicates the amount of displacement. A synchronous detector 

can determine a signed output voltage that relates to the displacement. 

Procedure: 

Before conducting experiment a warm up period of atleast 3 minutes should 

be given to thermally stablize the internal circuitry. 

Connect the board into mains and Switch on the power. 

a : Measurement of output/ w.r.t displacement. 

1. Connect CRO one channel (ground lead with ground) across the primary of LVDT 

sockets. Connect other channel with secondary output. 

 

2. Select internal oscillator mode by mean of switch provided upon panel. Measure input 

voltage ein, across primary by CRO. 
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3. Adjust micrometer ( actuator ) to read zero ( 0 ) on it's scale. Adjust zero adjust control 

provided near scaler gain control to read DPM 0.00. Observe that, trace upon CRO 

channel connected across secondary has lowest amplitude. To observe it rotate micrometer 

slightly to both side in respect of '0' 

mark and see that amplitude is minimum at balance condition. 

4. Observe residue ac signal ( with it's noise level ) as residual ac signal. To measure ac 

output voltage at secondary better to use ac millivoltmeter. 

5. Increase / decrease ( rotate ) micrometer to either side upto 2 mm. 

Adjust scaler gain control for the displaced reading i.e. 2.00 or - 2.00mm. 

6. Readjust micrometer to again '0' position and note that for any shift, if occured recorrect 

it with zero adjust control. 

7. Repeat step 6 again to ensure the scaler adjustment. 

8. Rotate micrometer (μmeter) towards same position ( step 6 ) and note the readings of ac 

output voltage at secondary as eo,w.r.t μmeter reading & at DPM as displacement reading, 

w,r,t μmeter in mm upto 10 mm. 

9. Rotate micrometer in other direction towards outside and adjust 2.00 mm calibration as 

before to null out the μmeter lag and residue effect.Note the readings from 0 to 10 mm as 

above step. 

10. Prepare a table from the results. 

Observations: 

S. No. Display Reading Resistance Reading 

1   

2   

3   

4   
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Fig.2: Curves showing LVDT response. 

Result: 

Characteristics of LVDT has been studied. 

Precaution: 

1. Scalier adjustment is to be remembered before every new reading. 

2. Zero adjustment must be ensured. 

3. Let the kit remain off for atleast 3min to gat thermally stabilize the internal circuitry. 
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EXTRA : 

 

Objective: Measurement of Inductance using Maxwell’s Bridge. 

Apparatus Required: Maxwell’s bridge kit, connecting wires. 

Theory: The Maxwell inductance / capactive bridge also known as 'Maxwell Wein bridge' 

is shown in fig 1. One of the ratio arm (CD) has resistance (P) and capacitor (C') in parallel, 

while other (BC) has non inductive resistance (Q). The arm (CA) has standard decade non 

inductive resistance (R) and unknown inductance (Lx) in (AB) arm with variable non 

inductive resistance (S). 

The general equation for bridge balance 

Z1Z4 = Z2Z3 

where Z represents the impedance of each arm (ABCD) 

Z1 = S + jωLx 

Z2 = Q 

Z3 = Y3 = [(1/P) + jωC'] 

where Y3 is admittance of arm 3 (CD) 

Rearranging the bridge balance equation 

Z1 = Z2Z4Y3 

= S + jωLx = QR [(1/P) + jωC'] 

Equating the real and imaginary terms 

SP = QR 

or S = [QR/P] 

& P.jωLx = PQR.jωC' 

or Lx = QR.C' 

where P,Q,R in Ohms,C' in Farad and Lx in Henry. 
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Fig.1: Circuit diagram of Maxwell’s bridge. 

Procedure: 

The present bridge is fairly easy design to evaluate the 

self inductance of unknown inductance Lx. The operating procedure is given below. 

a. The dc balance. 

1. Connect the EX - SOURCE [DC and GROUND] symbol sockets with the 

OSC mark of bridge under experiment. 

2. Connect the DET terminals of bridge with detector input sockets marked DC. 

3. Select mode DC to made resistive balance by adjusting the bridge for minimum reading 

in indicator 

4. Connect unknown inductance with Lx marked binding posts. 

5. Kept R dial value to 1000Ω value, either by kept x100Ω dial at 10 or select x1000Ω dial 

for 1, while at any setting remaining dials are at 0. Now the 3rd arm value is 1000Ω equal 

to other two known arms P and Q. 

6. Keep S ADJUST knob in middle. Switch on audio oscillator. The null detector gives 

some reading on display. 

7. Now slowly adjust the 1st arm resistance S, by mean of knob S ADJUST to bring the 
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null position( either zero or minimum reading on display) 

8. When dc balance obtained the 1st arm resistance is 

S = [QR/P] ... (1). 

since Q = R = P, then S = R or 1000Ω. 

Note : As Q = P , thus S = R. 

b. The ac balance. 

Adjust C' dials for capacitance i.e. all C' dials to 0 position. Do not disturb the resistor 

dials R and S ADJUST. 

1. After obtaining the dc balance switch off audio oscillator. 

2. Connect the EX - SOURCE [AC and GROUND] symbol sockets with the OSC mark of 

bridge under experiment. 

3. Connect the DET terminals of bridge with detector input sockets marked AC. 

4. Select mode AC to made reactive balance by adjusting the bridge for minimum reading 

in display 

6. Now adjust the capacitor dials, starting from the highest, x .1 pF range. As at any range 

the null detector shows minimim reading bring one range back. 

7.. Now adjust x .01pF range till display minimized. At where it becomes minimum bring 

one range back as before given in example. 

8. Now introduce the x.001 pF range and obtain the final balance. 

9. Now when ac balance obtained 

Lx = QR.C' ... (2) 

where Lx in Henry, Q and R in Ohms and C' in Farads 

Since Q and R is 1000Ω = 1KΩ, then C' = H = Lx 
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ObservationTable: 

Table 1: Observation for values of R and C to find Lx and Rx 

 

S. No. Value of C ̀ Value of R Value of Rx Value of Lx 

     

     

     

 

Result: Value of the Inductor has been calculated by using Maxwell’s bridge. 

             

Precautions: 1.Take the value of C2 as cascade of 3 capacitors. 

2. Obtain the null point accurately. 

3. Use headphone as a detector for frequency less than 50Hz. 
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