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Unit I: General Safety Precautions and Basic terms in Electrical and Electronics
(10 Questions)

Industrial safety precautions - Safety devices, safety signs - First aid - Fire extinguishers -
Fundamentals of electrical terms and definitions, and their units - Symbols - Effects of electricity —
Conductor — Insulator - Semiconductor - Type of cables — Work, power and energy, Potential
Energy and Kinetic Energy - ohm's law - series and parallel circuit with simple problems.

Unit II: Cells, Subsystems and Wiring Systems (10 Questions)

Primary cells - Types of cells-defects - Applications Secondary cells - Types of cells - Types of
charging, care and maintenance - Applications - Electromagnetic induction Faraday's Law - Lenz's
Law - D.C generator — Construction - Working principle - Types of generator and applications -
Different types of motors, AC/ DC motors — Construction - Working principle - Types and
applications - Necessity of starter - Types. Different types of Pump motors - Wiring - Types of wiring
- Application of different types of wiring - Wiring accessories.

Unit lll: Textile Mechatronics Tools and Equipments (20 Questions)

Measuring tools — Steel rule — Vernier calliper — Spirit level — DC Ammeter, AC Ammeter — AC
Voltmeter, DC Voltmeter — Multimeter — Kilowatt meter — Frequency meter — Megger — Single phase
power factor meter — Series type ohm meter — Shunt type ohm meter — Soldering iron and De-
soldering iron.

Hand Tools: Combination plier — Plier side cutting — Pliers Flat nose — Pliers long nose — Screw
driver - Heavy duty — Screw driver square blade — Firmer Chisel — Marking Gauge — Combination
bevel protractor — Cold Chisel flat — Ball Pein Hammer — Cross Pein Hammer — Flat file — Triangular
file — Spanner double ended set — Hacksaw frame — Steel Measuring Tape.

Bench vice — Pipe Wrench — Spanner — Vernier caliper — Ring spanner — Grip Plier — Inner caliper —
Outer caliper — Box spanner — Torque Spanner — File Swiss type needle set — Shore hardness
tester for rubber — Needle file — Nylon hammer — Puller — Copper tube cutter — Ratchet brace —
Ratchet bit — Vernier Caliper — Snips — Conduit Pipe die set — Tong Tester — Ohm meter — Grimping
tool — Blow Lamp — Multimeter — Ladle — Pipe Vice.

Unit IV: AC Circuits, AC Motors and Transformers (15 Questions)

Fundamental terms in A.C circuits - Types of A.C circuits — Power Factor (PF) - Advantages of good
P.F disadvantages of poor P.F - Improvement of P.F

Poly phase star and delta connections - Line voltage - Phase voltage - Line current - Phase current
- Measure the current voltage P.F. Frequency, power of a simple A.C circuits.

Alternators - Construction - Working principle - Voltage regulations - Phase sequence A.C motor —
Types - Starter and their types.

Different types of single phase and Three Phase motors Working Principles.

Transformer — Working Principle — Different types & their application.



Unit V: lllumination systems, Conductor, Semiconductors and Transistors (20 Questions)

Connecting & testing lamps & energy efficient lamps - Application and Norms for illumination in
textile mills - Fault finding, rectification and servicing of different types of domestic and Industrial
appliances.

lllumination - Incandescent lamp - Fluorescent lamp — Mercury Vapour lamp - Applications care and
maintenance - Working and maintenance of domestic and Industrial appliances - Heaters/
Furnaces/ Pump set.

Conductor, Insulator - Semiconductor, types of solder, Types of fluxes, Methods of soldering,
Resistors, Capacitors, inductors etc. types specification and their applications. Study of solid state
device such as diodes, transistors SCR (Silicon Controlled Rectifier) and ICs (Integrated Circuits).
Semiconductor theory P-type and N-Type Semiconductors. Diode-Constructions working rectifiers,
filters - Soldering & De-soldering practice identifying simple meters - Study the Multimeter —
Verification of Ohm's law - Identification and testing the given components - Identify the colour code
of Resistors - Identify VI characteristics of diode Half wave & Full wave rectifiers.

Voltage regulator circuit — Input - Output characteristic of Transistors at common base - Common
collector - Common emitter modes - Study of Integrated (IC) circuit - Construction of Transistors &
Amplifiers - VI characteristics of SCR - Speed control of D.C motor using SCR - Checking of FET
amplifier Ckts - Identification of UJT relaxation oscillator - Transistors-construction working amplifier
circuits SCR, FET (Field Effect Transistor) , UJT (Uni Junction Transistor) , DIAC (Diode for
Alternating Current) & TRIAC (Triode for Alternating Current) constructions working applications
circuits - Study of Integrated Circuits (IC)

Unit VI: Logic Gates and PLC (20 Questions)

Study of different logic gates - Testing of gates using ICs - Constructions of Timer circuits using 555
ICs - Study of commonly used Transducers - Comparisons of PLC with conventional machine -
Functions of keys on Programme Development Terminal (PDT) - Introduction to logic gates.
Explanation of basic logic gates, OR, AND, NOT, NOR AND, EX - OR etc. Truth table using diodes,
transistors, resistors. Logic gates using etc. Flip-Flops-Counters, Timer circuits.

Introduction to Advanced Automation System: Introduction to PLC and their programming methods -
block diagram of PLC - working of PLC - Input and output units - Role of PLCs in textile industries -
logic gates - Identification of PLC blocks.

Microprocessor - Working principle & block diagram — Transducers - Thermocouples, thermostats,
LDRs, LVDTs, strain gauges, magnetic pickup photo diodes, photo transistor. Over current relays,
D.C Motor controllers photo electrical relays - Concept of PLC Block diagram - Comparison of PLC
with conventional terminal / relay. Function of various programmes development terminals (PDT).

Unit VII: Operation of different machines of spinning mill, and study of their components
(30 Questions)

Introduction - Objectives of blow room- identification of components of the machine, and its
functions - Obijectives of carding - Working mechanism of carding - Identification and importance of
components in carding - Objectives and working of lap formers & Comber- Identification of machine
components and its functions - Objectives and working Draw frame - Identification of machine
components and its functions - Objectives and working Speed Frame — Simplex — Spinning -
working Mechanism - Auto cone Winding - Sequence of Process - Mechanism of Cone/cheese —
Winding - Working principle and operations.

Applications of Mechatronics in Blow room & Carding - Electrical and electronics involved in Blow
room - regulation of cotton flow-detection of foreign particles — Coiler - stop motion units - Electric
motors — working & Principle of operation.



Introduction to electric drives - Drives involved in textile machines and their importance - Can
changer mechanism, principle of auto leveler, importance and its functions, control systems
involved in Auto leveler, production & monitoring system - Application of mechatronics in comber,
draw frame, lap fromers and speed frame: Working principle of Comber - Starting mechanism -
Electronics involved in Doffing operation - Draw frames - Working principle of Speed frames -
Controls system in speed frame machines - Cone drum mechanism.

Unit VIII: Different Hydraulic & pneumatic applications in textile machines (25 Questions)

Introductions to Hydraulics - Application of hydraulics - Fluid couplings - Waste Evacuation system
— Spinning - Working principle of pneumatic speed variator - Doffing sequence - Electronics in
doffing sequence - Study of feedback elements and control elements - Determination of setting,
speed, production, efficiency and machinery particulars for carding machine.

Importance of overhead cleaners and their operations-drives, motors sensors and transducers
operations in overhead cleaners - Importance of OE Spinning - Electronic controls - Drives, motors
and mechanism in OE Spinning. Principle of Winding - Electronic controls in Auto corner - Principle
of conveyor operation - Determination of setting, speed, production, efficiency and machinery
particulars for draw frame - Determination of setting, speed, production, efficiency and machinery
particulars for speed frame - Determination of setting, speed, production, efficiency and machinery
particulars for ring spinning & cone winding.

Unit IX: Operations of weaving preparatory and weaving machines (30 Questions)

Principles of weaving preparatory machines — Warping and sizing machines - Determination of
setting, speeds, production, efficiency and machinery particulars for preparatory machine -
Identification of weaving mechanical, electrical &electronics components of the machine, setting &
maintenance.

Principles of weaving machine - Determination of setting, speed, production, efficiency and
machinery particulars for weaving machine - Identification of mechanical, electrical & electronics
components of the machine, setting & maintenance.

Working principles of different types of looms - Handloom & Power loom. Turning, setting &
production. ldentification of mechanical, electrical & electronics components of the weaving
machines.

Pneumatic Automations In Textile Machines: Introduction to pneumatics - Application of pneumatics
in blow room - Pneumatic controls in carding machine - Components involved and their control
systems - Pneumatic controls in comber machine, Components and its functions and identification
of basic components.

Pneumatic controls in sliver lap and ribbon lap former - Components involved and their control
systems - Pneumatic controls drawing machines and ring frames components involved and their
basic operations - Pneumatic controls in winding machines - Components involved and their control
systems - Simulation of electro-pneumatic systems - Simulation of electro-pneumatic systems,
Proximity switches, Optical sensors and Capacitive sensors.

Working of flat /circular knitting machine - control, Operations and their importance - Calculation of
speed & Production. Study of different mechanisms of flat / circular machines - Identification of
mechanical, electrical & electronics components of the machines, setting & maintenance.

Unit X: Human Machine Interface (HMI) Panels in Textile industries and Quality concepts
(20 Questions)

Role of HMI (Human Machine Interface) panels in textile industries - Hand held operating system -
Introduction to working of modern spinning & weaving machine - Introduction to HMI Software -



Calculation, setting of modern spinning & weaving machines - Identification of mechanical, electrical
& electronics components of the machine, setting & maintenance.

Quality concept and certifications 1SO9000, SA8000, 1SO14000, 5S system - Industrial safety &
Health hazard.
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