
Rugged, self- contained panel trainer with a steel case and integral power supplies. It provides a range of transducer input and output devices 
together with associated instrumentation circuitry. The transducer and signal conditioning elements of this trainer are typical of those used 
throughout industry. 
These elements include:  
l Transducer input devices.  
l Transducer output devices.  
l Instrumentation circuitry.

Input devices:
For the detection of rotary and linear position, temperature, light, pressure, strain, airflow, humidity and audible and Ultrasonic sound.

Output devices:
For the generation of heat, light, rotary and linear actions, audible and ultrasonic sound and visual indication of voltage, time and number of events.

Instrumentation circuitry:
For the investigation of Wheatstone Bridges and current measurement techniques, linear and non-linear signal amplification, closed and open loop 
control, one, two and three term (PID) control, DC restoration of AC signals, signal transmission techniques and alarm  generation.

The comprehensive curriculum manuals provided covers the following topic areas:
l An introduction to basic control systems.
l An evaluation of the various Input devices.
l Practical investigation of the various output devices.
l Practical investigation of the Display devices.
l Applications in practical systems, evaluation of input requirements.
l In depth investigation / analysis of the numerous signal conditioning circuits.
l  Investigation of control system characteristics (On/Off,
l Proportional, Proportional + Derivative & Proportional + Integral + Derivative)
l Design and implementation of speed control systems, positional control systems, temperature control systems and light level control 

systems.

Includes the following items:
l  Instrumentation and Transducer Trainer
l 4mm Lead set
l Technical manual
l Curriculum manuals
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Hardware specifications:

Input Transducers:
 Carbon track, wire-wound and Precision rotary 

potentiometers.
 Slide potentiometers.
 NTC thermistors.
 Type 'K' thermocouples.
 I.C. temperature sensor.
 Photoconductive cell.
 Photovoltaic cell.
 Phototransistor.
 PIN photodiode.
 Linear variable differential transformer.
 Linear variable capacitor.
 Strain gauge.
 Air flow sensor.
 Air pressure sensor.
 Slotted opto sensor.
 Reflective opto sensor.
 Inductive proximity sensor.
 Hall effect sensor.
 Precision servo potentiometer.
 Techo-generator.
 Humidity sensor.
 Dynamic microphone.
 Ultrasonic receiver.

Output Transducers:
 Heater.
 Filament Lamp.
 DC motor.
 Solenoid air valve.
 Ultrasonic transmitter.
 Buzzer.

 Loudspeaker.
 Relay.
 Solenoid.

 Counter/timer unit with LED display.
 Bargraph voltage indicator.
 Analog 10V center-zero meter
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Signal Conditioning :
l Buffers.
l Inverters.
l Comparator with switchable hysteresis.
l Amplifiers with gain and offset control.
l Current amplifier.
l Summing amplifier.
l Differential amplifier.
l Instrumentation amplifiers.
l AC amplifier.
l Oscillator 40kHz.
l Filter 40kHz.
l Low-pass filter with switchable time constant.
l Precision full-wave rectifier.
l Sample and hold circuit.
l Integrator with switchable time constant.
l Differentiator with switchable time constant.
l Converters: V/F, F/V, V/I, I/V.
l Alarm oscillator with switchable latching.
l Power amplifier.
l Electronic switch.
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Order Code - 52051
Transducer / Instrumentation Trainer 

Introduction:
Transducers and their related Instrumentation circuitry are commonplace in all aspect of everyday life. An Industry grows evermore reliant on 
transducers to monitor and control numerous processes and production systems. The new generation of Engineers and technicians must be skilled 
in the technology of transducers and Instrumentation. The proposed Transducer & Instrumentation trainer is a single self-contained Panel Trainer 
covering fundamentals of Transducers & Instrumentation and providing comprehensive training resource. Unlike traditional training systems, this 
compact, portable design of unit along with its associated competency based teach-ware makes it ideal for both On /Off site training. The system 
teach-ware includes detailed curriculum text and Technical manual.

Topics Covered :
l An introduction to basic control system.
l Input transducers – practical investigation of the various on-board devices for detection of rotary and linear position, temperature, light, 

pressure, strain, airflow, humidity and audible & ultrasonic sound.
l Output Devices – practical investigation of the various on-board devices for generation of heat, light, rotary and linear actions, audible & 

ultrasonic sound and visual indications of voltage, time and number of events.
l Signal Conditioning Circuitry : In depth investigation / analysis of the number of circuits provided on board.
l Control systems Evaluation : Investigation of control system characteristics including On/Off, Proportional, Proportional + Derivative and 

full Proportional + Integral + derivative control systems. Design and Implementation of Speed Control systems, Positional Control systems, 
Temperature control systems and Light level control systems.

Technical Specifications :
The system comprises a rugged, portable hardware module that features a PCB mounted in a steel case. All electrical and pneumatic power supplies 
are housed in a case. The PCB features a system layout screen-printed in yellow and white onto a green plastic panel. A comprehensive series of 
transducer input and output devices together with signal conditioning and instrumentation circuit is provided. These include:-

Input transducers  Output devices Signal conditioning

Onboard Power Supplies
• -5V, +5V 1A precision supply.
• -12V, +12V 1A regulated supply.

• Carbon track, wire wound and precision 
rotary potentiometers.

• Slide potentiometers.
• NTC thermistors.
• Type 'K' thermocouples.
• I.C. temperature sensor.
• Photoconductive cell.
• Photovoltaic cell.
• Phototransistor.
• PIN photodiode.
• Linear variable differential transformer.
• Linear variable capacitor.
• Strain gauge.
• Air flow sensor.
• Air pressure sensor.
• Slotted opto sensor.
• Reflective opto sensor.
• Inductive Proximity Sensor.
• Hall effect sensor.
• Precision servo potentiometer.
• Tachogenerator.
• Humidity sensor.
• Dynamic microphone.
• Ultrasonic receiver.

• Heater.
• Filament Lamp.
• DC Motor.
• Solenoid Air Valve.
• Ultrasonic transmitter.
• Buzzer.
• Loudspeaker.
• Relay.
• Solenoid.
• Counter/timer unit with LED display.
•  Bargraph voltage indicator.
• Analog 10v centerzero meter

• Buffers.
• Inverters.
• Comparator with switchable 

hysteresis.
• Amplifiers with gain and offset 

control.
• Current amplifier.
• Summing amplifier.
• Differential amplifier.
• Instrumentation amplifiers.
• AC amplifier.
• Oscillator 40kHz.
• Filter 40kHz.
• Low pass filter with switchable 

time constant.
• Precision full-wave rectifier.
• Sample and hold circuit.
• Integrator with switchable 

timeconstant.
• Differentiator with switchable 

time constant.
• V/F and F/V converters.
• V/I and I/V converters.
• Alarm oscillator with switchable 

latching.
• Power amplifier.
• Electronic switch.
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Objective List for Transducers & Instrumentation Trainer 

Chapter 1: Basic Control Systems Equipment and Terms Used Lists the basic components of a closed loop system and explain their 
functions. Identifies the meaning of terms associated with control system equipment. Calculates the overall gain of a negative 
feedback closed loop system from given information. Writes the expression for the overall gain of a negative feedback closed 
loop system. States the difference between open loop and closed loop systems.

Chapter 2: Positional Resistance Transducers States that the resistance section may be either a carbon track or wire wound. To Do the 
difference between a logarithmic and a linear track. Draws the basic characteristics of output voltage against variable control 
setting. To Do the effect on the output voltage of loading the output circuit. Compares the application of a carbon track variable 
resistor to the wire wound type. To Do the basic construction of rotary and slider variable resistors.

Chapter 3: Wheatstone Bridge Measurements States and applies the expression for calculating an unknown resistance from the Bridge 
values at balance. Applies null methods to voltage measurements. Makes resistance and voltage measurements using the 
facilities. Identifies the term 'null balance'. States the principles of the basic Wheatstone Bridge circuit for resistance 
measurement. Discusses the reason for the three-wire resistance circuit. Discusses the factors affecting the resolution and 
accuracy of measurements.

Chapter 4: Temperature Measurement To Do the characteristics of an IC temperature sensor. To Do the construction and characteristics 
of a Platinum RTD resistance transducer. To Do the construction and characteristics of an n.t.c. Thermistor. Discusses the 
characteristics of n.t.c. thermistor bridge circuits. To Do the construction and characteristics of a thermocouple. Deduces 
temperatures from a voltage reading across a transducer.

Chapter 5: Light Sensors To Do the construction and characteristics of a photovoltaic cell. To Do the construction and characteristics of a 
PIN photodiode. To Do the construction and characteristics of a phototransistor. Discusses the characteristics of a filament 
lamp. To Do the construction and characteristics of a photoconductive cell.

Chapter 6: Linear Position or Force Applications To Do the construction, principle and characteristics of a Linear Variable differential 
Transformer (LVDT). To Do the construction and characteristics of a linear variable capacitor. To Do the construction and 
characteristics of a strain gauge.

Chapter 7: Environmental Measurements To Do the construction and characteristics of an air flow transducer. To Do the construction 
and characteristics of an air pressure transducer. To Do the construction and characteristics of a humidity transducer.

Chapter 8: Rotational Speed or Position Measurements To Do the construction, principles and application of a Tacho-Generator to 
speed measurement Recognizes the construction, principles and application of Reflective Opto Transducers and Gray Coded 
Disc for position measurement. To Do the construction, principles and application of Slotted Opto Transducers for counting 
and speed measurement. To Do the construction, principles and application of Hall Effect Transducers to speed and positional 
measurement. To Do the construction, principles and application of Inductive Transducers for speed measurement.

Chapter 9: Sound Measurements To Do the construction and characteristics of a dynamic microphone. To Do the construction and 
characteristics of an ultrasonic receiver and transmitter. Compares the various methods of measuring sound signals. 

Chapter 10: Sound Output To Do the construction and characteristics of a moving coil loudspeaker. To Do the construction and 
characteristics of a buzzer.

Chapter 11: Linear or Rotational Motion To Do the construction and characteristics of a DC solenoid air valve. To Do the construction 
and characteristics of a DC permanent magnet motor. To Do the construction and characteristics of a DC relay. To Do the 
construction and characteristics of a DC solenoid.

Chapter 12: Display Devices To Do the characteristics and application of the LED Bargraph Display. To Do the characteristics and 
application of the Moving Coil Meter. States and calculates the requirement to extend the voltage range of a Moving Coil 
Meter. Selects a suitable device for a particular voltage measurement. To Do the characteristics and application of the 
Timer/Counter.

Chapter 13: Signal Conditioning Amplifiers To Do the characteristics and application of an inverter amplifier. To Do the characteristics 
and application of a current amplifier. To Do the characteristics and application of a differential amplifier. To Do the 
characteristics and application of a buffer amplifier. To Do the characteristics and application of an AC amplifier. To Do the 
characteristics and application of DC amplifiers. Identifies the term 'Offset' and the need for offset control. To Do the 
characteristics and application of a power amplifier.

Chapter 14: Signal Conversions To Do the characteristics of a voltage to current converter (V/I). To Do the characteristics of a current to 
voltage converter (I/V). To Do the characteristics of a voltage to frequency converter (V/F). To Do the characteristics of a 
frequency to voltage converter (F/V). To Do the characteristics of a full wave rectifier. 

Chapter 15: Comparators, Oscillators and Filters To Do the characteristics of an alarm oscillator. To Do the characteristics of low pass 
filters. To Do the characteristics of band pass filters. To Do the characteristics of a 40kHz oscillator. Identifies the term 'latch' 
applied to an alarm oscillator. Identifies the effect of hysteresis on the operation of a comparator. To Do the characteristics of a 
comparator. To Do the characteristics of an electronic switch.

Chapter 16: Mathematical Operations To Do the characteristics of a summing amplifier. To Do the characteristics of an integrator. To Do 
the characteristics of a differentiator. To Do the characteristics and application of a 'sample and hold' circuit.

Chapter 17: Control Systems Characteristics To Do the characteristics of a Derivative system. Identifies that a practical system may 
incorporate Proportional, Integral and Derivative components and be referred to as a 3-term (or PID) controller. To Do the 
characteristics of a Proportional system. To Do the characteristics of an ON/OFF system. To Do the characteristics of an 
Integral system.

Chapter 18: Practical Control Systems To Do the characteristics of a light controlled ON-OFF system. To Do the characteristics of a 
positional control system having: proportional, Proportional + integral, proportional + derivative and proportional + integral + 
derivative Controls. To Do the characteristics of a speed control system.
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