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TRAINING OBJECTIVES 


The objectives of this course are that the pass-outs must be able to carryout the manufacturing operations and repair & maintenance tasks of winding of single phase and three phase electrical motors of the common brands available in Pakistan.  The course will enable the pass-outs to work as Motor Winder/Technician in various organizations of industrial and service sectors.  At the end of the course, the students will be able to have sufficient skill and knowledge of the following.

· Basic fitting jobs.

· Basic of electrical technology.

· Electrical instruments

· Trimming.

· Soldering.

· Motor winding (theory and practice).

· Winding transformer coil.

· Servicing AC electric motors.

NOTE:

Emphasis will also be given on character building of the trainees during the training by motivational talk on patriotism, work ethics and professional attitude.

CURRICULUM SALIENTS

ENTRY LEVEL


:
Middle

DURATION OF COURSE

:
03-Months 
TOTAL TRAINING HOURS
:
360 hour

TRAINING METHODOLOGY
:
Practical 90% 

Theory 10%   

SKILL REQUIREMENTS


At the end of the course, the students must be able to carry out the following:-

1. Identifying commonly used electrical symbols. 

2. Measure resistance with an ohmmeter.

3. Measure current in a circuit with ampere meter

4. Measure voltages of both A.C and D.C. circuits with multi-meter.

5. Use the tools required for motor winding.

6. Selection of required items for motor winding.

7. Identification of the method of selection of size of wire for winding.

8. Cutting of leather-rit paper for slot insulation.

9. Twisting the coils according to the requirement.

10. Lap winding, double lap & wave winding.

11. Drying the coils after applying varnish.

12. Insulating the cores.

13. Manually preparing the coil of AC stator.

14. Winding of small size AC motor. i) Split phase ii) Capacitor type iii) Shaded pole.

15. Winding a three phase motor.

16. Winding of small size three phase AC motor.

17. Double layer type winding

18. Testing AC motors.

19. Faults and remedies various types of AC stator winding.

20. Repair and maintenance of AC motors.

21. Maintenance of AC fans (ceiling, pedestal, exhaust & motors)

22. Selection & use of proper tools and instruments for repairing electric machines.

23. Estimate repairing cost of the equipment.

24. Planning of parts, tools, equipment requirements &  layout of service workshops.

KNOWLEDGE REQUIREMENTS

After successfully completing the course, the trainees must have the knowledge of the following:-

1. Safety precautions personal and equipment.

2. First aid for Elect. Shock.

3. Treatment of Elect. Shock.

4. Use & care of test equipment & tools

5. Electricity & Electrical measuring instruments

6. Electrical circuit & short circuit.

7. Conductor, Insulator & Resistor.

8. Ohm’s Law & voltage drop.

9. Series and parallel circuit.

10. Power and energy.

11. Magnetism & Electromagnetism. 

12. Working principles of AC motors.

13. Introduction to AC motors.

14. Former wound coil or spool wound coil.

15. Introduction to lap winding.

16. Method for calculation of full pitch & core pitch.

17. Advantages of lap winding.

18. Introduction to wave winding.

19. Comparison of lap & wave winding.

20. Conversion of star connection into Delta connection.

21. Double layer type winding.

22. Connections of chain winding.

23. Coil of induction motor.

24. Voltmeter, Ampere meter, Energy meter, Watt meter and Frequency meter

25. Operation & working principle of megger.

26. Electrical symbols & diagrams of lap & wave winding.

27. Diagrams of fan & washing machine motor winding.

28. Diagrams of 3-Phase AC stator winding.

29. Fault finding & trouble shooting techniques.

DETAIL OF COURSE CONTENTS

	Sr. No.
	Topics

	1.
	Basic Electrical Theory.

Safety Precautions

· First aid for Elect. Shock

· Treatment of Elect. shock

	
	Basic Electrical Theory

· Electricity

· Electrical circuit & short circuit

· Conductor, insulator, resistor and conductance

· Ohm’s Law

· Voltage drop.

· Series & parallel circuit

· Power & energy

· Magnetism & electromagnetism

Basic Electrical Circuits

· Single Pole switch-socket circuit

· Single Pole switch-lamp circuit

· Test board

	2.
	Electrical Instruments

· Volt-meter

· Ampere-meter

· AVO-meter

· Watt-meter

· Megger

	3.
	Basic Fitting / Bench work

· Terminal plate

· Making of clamps

	4.
	Trimming

· Instructions on trimming 

· Bending of eyes

	5.
	Soldering

· Instructions on soldering

· Lap joint

· Spot soldering

	6.
	Motor Winding (Theory + Practical)

Basic Winding Theory

· Winding terminology

· Introduction to AC winding

Basic Motor Theory

· Principle of 1 v AC motors

· Principle of 3v AC motors

· Types of motors

· Split phase motors

· Capacitor type motors

· Shaded pole motors

· Asynchronous motors

	
	Practicals

Regulator Winding

· Ceiling fan regulator winding

· Padestal fan regulator winding

Set Winding

· Exhaust fan winding

· Ceiling fan winding
Chain Winding

· Padestal fan winding

· Washing machine winding
Single Phase Motor Winding

· Single layer winding (split phase winding)

· Double layer winding

Three Phase Winding

· Instruction sheet for 3v winding

· Single layer winding.

· Double layer wave winding

· Double layer lap winding.



	7.
	Servicing Electrical Motors

· Dismantling & assembling of AC motors

· Removing & installing of ball bearing

· Removing & installing of bushes & sleave bearing

· Post winding checklist

· Mechanical

· Electrical

Trouble shooting of Electric motors


LIST OF BASIC MOTOR WINDING PRACTICALS

	Sr. No.
	Topics

	1.
	· Electrical Circuits & Electrical Winding

· Introduction & use of the tools used for winding.

· Selection  of items / material for winding.

· Method of selection of size of wire for winding.

· Single pole switch-lamp circuit.

· Test board

· Terminal plate

· Making clamp

· Bending of eyes

· Soldering lap-joint

· Spot soldering

· Cutting of leather rite paper for slot.

· Twisting the coils

· Regulator winding

· Set winding & chain winding, wave winding & Lap winding.

· Insulating the coils with varnish.

· Drying the coils after varnish.

· Insulating the core.

· Manually preparing the coil of AC stator.

· Winding of small size AC stator.

· Single layer & double layer winding.

· Winding of single phase AC motor i.e. split phase, capacitor type & shaded pole motors.

· Winding a three phase motor of small size.

· Winding of small size three phase AC motor.

· Double layer wave & lap winding.



	2.
	Repair & Maintenance of Electric motors

· Dismantling & assembling of ball bearing.

· Removing &  installing of ball bearing.

· Removing & installing of bushes & sleeve bearing

· Faults & remedies of AC stator winding.

· Repair & maintenance of AC machines.

· Repair & maintenance of split phase, cap type & shaded pole motors.


TRAINING SCHEDULE

	Sr.No.
	Topics
	Training hours (360)

	
	
	Th.  (36)
	Pract.  (324)

	1. 
	Electricity
	02
	-

	2. 
	Electrical Measuring Instruments
	01
	05

	3. 
	Electrical circuit & short circuit
	01
	-

	4. 
	Conductor, Insulator & Resistor
	01
	-

	5. 
	Ohm’s Law
	01
	06

	6. 
	Voltage Drop
	01
	-

	7. 
	Series & parallel circuits
	01
	20

	8. 
	Power & Energy
	02
	05

	9. 
	Magnetism & Electromagnetism
	01
	13

	10. 
	Laws of magnetism
	01
	02

	11. 
	Working principles of AC motors
	02
	17

	12. 
	Winding Terminology
	02
	-

	13. 
	Introduction to AC winding
	03
	12

	14. 
	Former wound coil or spool wound
	01
	07

	15. 
	Introduction to AC winding coil
	01
	01

	16. 
	Group winding
	01
	06

	17. 
	Double layer type winding
	01
	16

	18. 
	Connections of chain winding
	01
	18

	19. 
	Coil of induction motor
	01
	08

	20. 
	Volt-meter
	01
	08

	21. 
	Ampere-meter
	01
	08

	22. 
	AVO-meter
	01
	08

	23. 
	Watt-meter
	01
	12

	24. 
	Megger
	01
	12

	25. 
	First aid for electric shock
	01
	20

	26. 
	Treatment of electric shock
	01
	20

	27. 
	Electrical symbols
	01
	20

	28. 
	Diagrams of fan motor winding
	01
	28

	29. 
	Diagrams of 1v AC stator winding
	01
	16

	30. 
	Diagrams of 3v AC stator winding
	01
	16

	
	Total
	36
	324


LIST OF MACHINERY / EQUIPMENT / OOLS ETC

(For a Class of 25 Students)

	Name of Trade
	Motor Winding

	Duration of Course
	3-Months


	S.No.
	Nomenclature of Equipment / Tools
	Quantity

	1. 
	Combination plier (8’)
	25

	2. 
	Coil winding machine (10’)
	02

	3. 
	Cutter plier (6’)
	25

	4. 
	Nose plier (9’)
	25

	5. 
	Coil pulling machine (9’)
	05

	6. 
	Grip player (8’)
	25

	7. 
	Grinding M/C(4’disk)
	01

	8. 
	Flat screw driver (4’)
	25

	9. 
	Flat screw driver (6’)
	25

	10. 
	Flat screw driver (8’)
	25

	11. 
	Flat screw driver (12’)
	25

	12. 
	Philips screw driver (4’)
	25

	13. 
	Philips screw driver (6’)
	25

	14. 
	Philips screw driver (8’)
	25

	15. 
	Philips screw driver (12’)
	25

	16. 
	Steel rule
	25

	17. 
	Micrometer (0-1”)
	02

	18. 
	Star kit set
	05

	19. 
	Electric blower (1/8” hp)
	02

	20. 
	Hand drill M/C (1/4”)
	02

	21. 
	Saw
	05

	22. 
	Paper cutter 
	02

	23. 
	Hammer (1/2 Kg)
	05

	24. 
	Hammer (1 Kg)
	05

	25. 
	Rubber hammer (6”)
	05

	26. 
	AVO-meter
	05

	27. 
	Voltmeter (0-250 Volts)
	05

	28. 
	Soldering Iron (75 Watts)
	05

	29. 
	Ampere meter (0-30 Amperes)
	05

	30. 
	Bench vice (4’)
	13

	31. 
	Flat file (8’)
	25

	32. 
	Semi round file (8”)
	25

	33. 
	Round file (8”)
	25

	34. 
	Pipe wrench (6”)
	05

	35. 
	Pipe wrench (8”)
	25

	36. 
	Adjustable wrench (6”)
	05

	37. 
	Adjustable wrench (12”)
	05

	38. 
	Wire gauge (mm & size)
	10

	39. 
	Tin cutter (6”)
	05

	40. 
	Tin cutter (12”)
	05

	41. 
	Coil slider
	05

	42. 
	Coil scraper
	05

	43. 
	Scissors
	25

	44. 
	Allen key set
	02

	45. 
	Spanner set
	02

	46. 
	Oil can
	05

	47. 
	Greece gun
	02

	48. 
	Bearing puller (4”)
	02

	49. 
	Bearing puller (6”)
	02

	50. 
	Bearing puller (12”)
	02

	51. 
	Tong Tester (0-750 Volts)
	05

	52. 
	Megger (0-300A)
	02


EMPLOYABILITY OF PASSOUTS.

The pass-outs of this short course can find employment opportunities in the following:


Self Employment


Vendors of Electrical Concerns


Service Shops


Factories
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