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Moving Coil Instruments Presentation by: C.Annadurai, AP/ECE SSN College of Engineering



Objectives • Suspension Galvanometer • Torque and Deflection of galvanometer • Permanent-magnet moving-coil mechanism (PMMC) • Galvanometer sensitivity • DC ammeters • DC voltmeters • Voltmeter-ammeter method



Suspension Galvanometer [CONTENTS]



• This instrument was the forerunner of the movingcoil instrument, basic to most dc indicating instruments currently used



Torque and Deflection of The Galvanometer Steady-state Deflection



[CONTENTS]



• Torque deflection :T = B × A × I × N • The practical coil area generally ranges from approximately 0.5 to 2.5 cm2 • Flux densities for modern instruments usually range from 1,500 to 5,000 gauss (0.15 to 0.5 Wb/m2)



Dynamic Behavior



• The motion of a moving coil in a magnetic field is characterized by three quantities : – The moment of inertia (J) of the moving coil about its axis of rotation – The opposing torque (S) developed by the coil suspension – The damping constant (D).



Damping Mechanisms



• Galvanometer damping is provided by two mechanisms : mechanical and electromagnetic • A galvanometer may also be damped by connecting a resistor across the coil ---Æ CDRX (Critical Damping Resistance External)



PMMC [CONTENTS]



• Permanent Magnet Moving-Coil Mechanism • Ofte called d’Arsonval movement • Construction ------------------Æ



• Details of PMMC movement ---------Æ



Temperature Compensation [CONTENTS]



• Both the magnetic fieldstrength and spring-tension decrease with an increase in temperature • The coil resistance increases with an increase in temperature • The spring change, conversely, tends to cause the pointer to read high with an increase in temperature • Compensation may be accomplished by using swamping resistors in series with the movable coil



DC Ammeters Shunt Resistor



Rs =



I m Rm I − Im



[CONTENTS]



Ayrton Shunt



• Schematic diagram of a simple multirange ammeter --------Æ



• Universal or Ayrton shunt -Æ



Galvanometer Sensitivity [CONTENTS]



• Current sensitivity may be defined as a ratio of the deflection of the galvanometer to the current producing this deflection • Voltage sensitivity may be defined as the ratio of the galvanometer deflection to the voltage producing this deflection • Megohm sensitivity may be defined as the number of megohms required in series with the (CDRX shunted) galvanometer to produce one scale division deflection when 1 V is applied to the circuit • Ballistic sensitivity and is defined as the ratio of the maximum deflection, dm, of a galvanometer to the quantity Q of electric charge in a single pulse which produces this deflection.



SI =



d mm I μA



SV =



d mm V mV



SR =



d mm = SI I μA



SQ =



d m mm Q μC



DC Voltmeters [CONTENTS]



• Basic dc voltmeter circuit -Æ Rs =



V − I m Rm V = − Rm Im Im



• Multirange voltmeter --------Æ S=



1 Ω I fsd V



• Voltmeter sensitivity :



Voltmeter-Ammeter Method [CONTENTS]



• A popular type of resistance measurement • Effect of voltmeter and ammeter positions in voltmeter-ammeter measurements ----------------Æ



• Effect of the voltmeter position in a voltmeterammeter measurements -----------------Æ



Summary • Learned about Suspension Galvanometer • Torque and Deflection of galvanometer • Permanent-magnet moving-coil mechanism (PMMC) • Galvanometer sensitivity • DC ammeters • DC voltmeters • Voltmeter-ammeter method
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