SYLLABUS FOR THE TRADE OF INSTRUMENT MECHANIC 
UNDER CRAFTSMAN TRAINING SCHEME
(Week Number:1-26)

Week wise Syllabus:1, 2, 3, 4, 5, 6, 7&8, 9, 10, 11, 12, 13, 14, 15 &16, 17 , 18, 19, 20, 21& 22, 23, 24, 25&26
	Week No.
	Practical Work
	Trade Theory
	Engineering Drawing
	Workshop Calculation and Science

	1.
	INTRODUCTION TO TRAINING :
	 
	 
	 

	 
	Familiarisation with the Institute-importance of Trade Training. Layout of the shop, equipment, and machines-type of work done by trainees in the Institute Introduction to safety including fire-fighting. Importance of cleanliness in Instrument shop, procedure and material required for general cleaning. Forming clean habits and practical demonstration of these habits.
	Introduction to the trade-importance of safety, safety precautions observed in the section, elementary first aid. Importance of the trade in the development of industrial economy. What is related instruction subjects to be taught achievements to be made-recreational, medical facilities and extra curricular activities of the Institute.
	 
	 

	2.
	BENCH WORK 

Cutting the piece from the stock, filing the surface and sides of a piece (simple exercise involving filing and sawing.
	Purpose, classification, material, types & use of files & filling procedure. Precautions to be observed Purpose, classification & types of hacksaw frames, types of hacksaw blades, Selection of hacksaw blade as per job. Fixing of hacksaw blade in the frame, Precautions and maintenance of hacksaw.
	Free hand sketching of straight lines, rectangles, squares circles, polygones, etc.
	Applied workshop problems involving multiplication and division, common fractions, addition, subtraction, multiplication and division. Application of fractions to shop problems.

	3.
	Simple filling exercises as per dimension upto an accuracy of 4 to 8 mm. Marking out with the help of marking block. Use of steel rule and try square.
	Purpose, classification, type and use of steel rule-precaution and maintenance of steel rule, Purposes, classification, use and maintenance of try square, scriber and marking block, Procedure of simple marking out and its precautions.
	Free hand sketching with dimensions scale and proportionate sketching.
	Properties and uses of cast iron, wrought iron plain carbon steel, high speed steel, and alloy steel.

	4.
	Simple filing exercise, involving surface side and corner filing upto an accuracy of 0.3 mm, marking out procedure with the help of marking block surface plate and "V" block.
	Purpose, classification and types of vices their material. Maintenance of vice-purpose, classification material and use of surface plate, Checking the accuracy of try square-marking out work Preparing the work for marking rectangular work and find out centre of the round bar-marking the largest square on the end of round bar-purpose and use of "V" block.
	Reading of simple blue print.
	Applied workshop problems as in week no. 2.

	5.
	Exercise involving corner and groove filing, sawing to the close limits upto an accuracy of 0.2 mm.
	Purpose-classification types and use of calipers spring divider, drif-punches, chisels, hammers, trammel, rule depth gauge.
	Reading of simple blue print.
	Properties and use of copper, zinc, lead, tin, aluminum, brass, bronze, solder, bearing metals, timber and rubber.

	6.
	Exercise involving sawing and chiping, cutting the material with the help of chisel to close limit. Proper use of tools like spanner, plier and screw driver.
	Purpose, classification and types of spanner, way of handling and using them. Purpose, classification and types of plier, screw drivers hand shears, tool makers clamps, vices and parallels.
	Free hand sketching with dimension of simple solids such as cubes, rectangular blocks, cylinders etc.
	Decimals addition, subtraction, multiplication conversion of decimals to common fractions, shop problems.

	7 & 8
	Exercise involving filing of angular, curved and regular surfaces and filing practice.
	Precision instruments. Definition and their names general introduction of common measuring instrument like micrometer and their uses. 

Vernier caliper, dial indicator, surface gauge height and depth gauges etc.
	Sketching of views of simple solid bodies as mentioned above when viewed perpendicular to their surfaces and axes.
	Brief description of manufacturing process of pig iron and cast iron, Reduction of common fraction shop problems.


 

ACHIEVEMENT : Should be able to : 

1. Mark out for simple jobs from the drawing. 

2. Read steel rule and handle try square. 

3. Use caliper and marking block. 

4. File upto an accuracy of 0.1 mm jobs involving curve, corner, radius and taper filing. 

5. Drill holes nicely. 

	9.
	Simple fitting exercises upto accuracy of 0.1 or 0.2 mm. Use of micrometers. Drilling precision holes upto fine accuracy. Using of reamers.
	Purpose, working principle construction. Checking the accuracy, finding out the errors and adjustment of errors of (1) External metric Micrometer and (2) Internal metric Micrometers-maintenance of micrometers. Purpose, working principal, construction, method of using of vernier caliper. Its advantages over micrometer. Method of checking the error and adjusting them. Purpose, working principal, construction and use of vernier bevel protector.
	Free hand sketching of nuts and bolts with dimensions from samples.
	Brief description of manufacturing process of steel, copper and aluminium, Metric system-metric weights and measurements units conversion factors. Use of logarithm table.

	10.
	Same type of jobs as mentioned in the week No. 9 above including external and internal thread cutting with taps and dies.
	Purpose, classification parts and types of bolts various uses as per the types, purpose, classification, various uses of types of nuts, eyelets, set screws (machine and wooden) studs, Allen keys.
	Free hand sketching of keys and screw threads, with dimensions from samples. Procedure to take out broken bolts screws and studs and to remove stuck up bolts and screw locking devices use to secure nuts, bolts screw, etc.
	Shop problems on metric system of weight and measurements. Effects of alloying elements on properties of cast iron and steel.

	11.
	Drilling and tapping.
	Proper uses of drills taps and dies, lubricants.
	Explanation of simple orthographic projection-Ist angle.
	Square root-the square root of a perfect square the square root of a whole number and a decimal.

	12.
	Practice is to be given to identify the allays of common use in work-shops. They should be given opportunity to find out the difference between the part heat treated and part which is not heat treated.
	Constituents, properties, characteristics and uses of various ferrous – and non – ferrous alloys. Method of identifying them.
	Explanation of simple orthographic projection 3rd angle.
	Mass-unit of mass force-absolute unit of force. The weight of a body, unit of a weight-shop problems.


 

ACHIEVEMENT : Should be able to : 

1. Use of precision instrument such as vernier height gauge, vernier bevel protractor, depth gauge and micrometer etc. 

2. Use hand taps and dies. 

3. Identify commonly used ferrous and non-ferrous metals. 

4. Do smooth filing upto an accuracy of .02 mm. 

	13.
	Practice in accurate measurement of jobs with the help of go and not go-gauge, thickness gauge, ring gauges and plug gauges. This practice is to continued during machine work also.
	Description of tolerances, allowances, interchangeability, fits, limits and to tolerance. Purpose, classification and use of go and not go-gauge, thickness gauge, ring gauge, plug gauge.
	Views of simple hollow and solid bodies with dimensions. Use of different types of lines and symbols for drawings.
	Percentage and its application shop problems. Fits and Tolerance.

	14.
	Practice and precaution in using sine bar and slip gauges. Practical job for week Nos. 24 and 25 should be given on test pieces. Trainees must be able to use all gauge properly. Types of job mentioned in week Nos. 11 and 12 can also be continued along with these jobs.
	Purpose of sine bar and gauges. Method of using them. Precaution of using them and maintenance of them.
	Views of simple hollow and solid bodies with dimensions. Use of different types of lines and symbols for drawings.
	C.G.S. & M.K.S. system of units of force, weight etc. – their conversion problems.


 

ACHIEVEMENT : Should be able to : 

1. Use of go and not go, ring and plug gauges etc. 

2. Work on bench upto an accuracy of 0.02 mm. 

3. Drill accurate holes. 

4. Make small instrument parts. 

5. Heat-treat and finish them as required. 

	15 & 16.
	Familiarisation with parts of lathe and its main accessories. Procedure and precaution of fixing these accessories on lathe. Procedure and precaution of fixing lathe tool for plain turning and fixing of job. Procedure of plain turning in the chuck or between centre. 

Practice in step turning, taper turning & boring, grinding of lathe tools.
	Introduction & function of lathe. Principle feature and main parts of lathe. Main accessories, method of fixing them and precautions to be taken, Method & precaution of fixing lathe tool for plain turning. Different operation performed precautions.
	Free hand sketching of objects related to the trade.
	Ratio and proportion shop problems-work unit of work, energy-power unit of power applied problems.

	17.
	Thread cutting. Job should be of some useful nature and trainee must be able to turn upto accuracy 0.025 mm. Knurling on lathe.
	Necessity, types and selection of cutting fluids while working of lathe, General instruction and precaution while using coolant, Introduction to thread cutting on lathe calculation of gear train for thread cutting, procedure and precautions of different types of thread cutting.
	Free hand sketching of objects related to the trade.
	Algebra-algebraic symbols, addition, subtraction, multiplication & division of expressions involving algebraic symbols. Simple equations and transposition-problems.

	18.
	 
	Practice in marking of small parts on lathe suitable for instrument.
	Cutting speed & feed for ferrous and non-ferrous metals. Choice of coolants.
	Free hand sketching of jobs related to the trade.


 

ACHIEVEMENT : Should be able to : 

1. Do plain turning, accuracy + 0.05 mm. 

2. Do step turning, accuracy + 0.04 mm on diameter, 0.25 mm in between steps. 

3. Do taper turning, accuracy – 20. 

4. Cut thread. 

5. Grind the tools. 

6. Manufacture small parts on watch maker's lathe. 

	19.
	Exercise involving engraving of dials and name plate in metal and plastic.
	Description of engraving machine. Types and classification its accessories and method of use. Precautions to be taken. Procedure of engraving dials, name plates in metal and plastic.
	Construction of simple figures and solids as mentioned above with dimensions and titles. Use of different types of scales in inches and millimeters.
	Mensuration-areas of rectangles, squares, triangles, circles, regular polygons etc. Calculations of areas.

	20.
	Practice on finishing such as plating, blacking, painting and buffing.
	Mechanical finishing & buffing-description of finishing and burring machine. Method of using it and precautions to be taken, Materials involved like abrasive discs and belts etc. Introduction of surface finishing.
	Construction of simple figures and solids as mentioned above with dimensions and titles. Use of different types of scales in inches and millimeters.
	Simple problems on straight and bell cranked levers.

	21 & 22.
	Simple exercises on soldering and brazing on ferrous and non-ferrous materials with the help of blow lamp and soldering iron.
	Definition and purpose of soldering and brazing Purpose, classification and types of soldering irons, Procedure and precautions of soft soldering, hard soldering, silver soldering and seating, Method of using blow lamp and its precautions. Distinction between soldering and brazing.
	Lettering numbers and alphabets. Free hand Isometric sketching of simple objects with dimensions.
	Calculation on volumes and weight of simple solid Bodies such as cubes, squares and hexagonal prisms, Shop problems. Meaning of stress, strain, modulous of elasticity and ultimate strength – examples.

	23.
	Practice in pipe bending and pipe flaring nipple soldering at the end of pipes and practice in pipe threading procedure in checking the leak of pipes for instrumentation system.
	Types of pipes used for instrumentation and their classification. Procedure and precautions of pipe bending with hand and machine, flaring of pipe, nipple soldering at end of pipes and pipe threading. Method of installation of pipes and maintenance of them for instrumentation system, Description of tools involved in above skills.
	Lettering numbers and alphabets, Free hand isometric sketching of simple objects with dimensions.
	Logarithmic-use logarithmic tables for multiplication and division.

	24.
	Practice in tapping and scraping (To the extent facilities available).
	Definition, purpose, tools used and method of broaching, stoning, honing, Lapping and scraping.
	Lettering numbers and alphabets. Free hand isometric sketching of simple objects with dimension.
	Determination of efficiency simple machine like winch pulley-blocks, wheel and compound axles.

	25 & 26.
	Introduction of mechanical instruments such as burden tube pressure gauges of various ranges, capsules type pressure gauges, pressure regulators (Gas) Dismantling and identification of the parts checking the various part of the instruments, assembly of instruments and checking them for correct functioning.
	Introduction to mechanical instruments such as pressure gauge of various types and ranges Description, working principle and uses of common type of mechanical instruments. Testing of instrument for correct functioning after manufacture or overhauling.
	Free hand sketching of parts of objects relating to the trade such as parts of pressure gauges, flow meters, speedometers etc.
	Pressure of liquids and gauges units of pressure, conversion absolute and gauge pressure, Mechanical advantage velocity ratio-applied problems. Trigonometry, trigonometric function. Use of trigonometric tables. Applied problems.


SYLLABUS FOR THE TRADE OF INSTRUMENT MECHANIC 
UNDER CRAFTSMAN TRAINING SCHEME
(Week Number:1-26)
Period of Training – 2 years
	Week No.
	Practical Work
	Trade Theory
	Engineering Drawing
	Workshop Calculation and Science

	40.
	Practice in making simple series and parallel circuit and connecting appliances and resistor and finding out the result. Types of projects mentioned in week no. 38 are to be continued.
	Relationship between current, voltage and amperes, Ohm's Law. Definition of simple electrical circuit. Connecting of electrical appliances in the circuit. Definition and laws of DC series, and parallel circuit. Electrical symbols. Calculation of resistance and method of finding the value of resistor (Colour code or otherwise).
	Free hand sketching of simple objects related to the trade and preparation of simple working drawings from the sketches.
	Reading of simple graphs.

	41.
	Experiment of Kirchoff's law. Types of projects mentioned in week no. 38 are to be continued. Use of wheat store bridge and Post Office box.
	Series, parallel and combination circuits Kirchoff's law. Definition, unit and calculations of work power, energy, efficiency.
	Free hand sketching of simple objects related to the trade and preparation of simple, working drawing from the sketches.
	Different forms energy heat mechanical and electrical examples, conversion from one form to another.

	42.
	Use of primary cells and using them for various experiments. Connecting the cells in parallel and series and finding out the result. Introduction of Battery eleminator.
	Electrical energy by chemical action characteristics, types and construction of primary cells (Liquid and dry) characteristics types and construction of secondary cells-lead acid-accumulator its maintenance and precautions-connecting the cells in parallel and series. Application of mercury eleminator. Alkaline cell. Using them in series and parallel.
	-do-
	Plotting and reading of simple graphs.

	43.
	Experiment on magnetism. Experimenton making artificial magnet, electro-magnet, Experiment on electro-magnetic induction. Prepare/rewinding of a small solonoide for electric bell and buzzer.
	Introduction to meganetism. Temporary and permanent magnet. Definition of terms used in magnetism & their units. Their characteristics, electro magnetism-finding out the polarity of a electro-magnet-manufacturing artificial magnet and demagnetising. Study of magnetism materials. Permanent magnets.
	Further practice Blue Print Reading & exercise related to the trade.
	Meaning of horse-power and brake horse power. Simple problems on work energy and power.

	44.
	Experiment on producing electricity with the help of magnets. Experiment on working of commutators. Projects are to be continued as mentioned in week no. 41 AC & DC.
	Definition and difference of alternate and direct current (AC-DC) Their advantages on each other, Fundamental principle of alternator Fleming's right hand rule-fundamental principal of DC Generator.
	Further practice in Blue Print Reading & exercises related to the trade.
	Calculation of volume and weight of simple solid bodies by using logarithm.

	45.
	Experiment on working principle of different types of measuring instruments, dismantling, checking, over-hauling and testing for correct functioning of electrical instruments as voltmeter, ammeter, avometer, galvonometers, multimeters. Extension of ranges.
	Classification and description, working principle and uses of electrical measuring instruments such as electro-magnetic moving etc. Iron, moving coil galvanometers. Dynometer, hot wire and electro static instruments. Introduction of extension of ranges.
	Free hand sketches of various part and circuit diagrams. 
	Simple calculation of electrical example.

	46.
	Simple experiments to connect the voltmeter, ammeter in and watt-meter, electrical circuit to check the Continuity of the current and locating fault in circuit and rectification thereof.
	Simple descriptions of connecting the electrical instrument in series parallel applications of Ohm's law etc.
	Fee hand sketches of series and parallel diagrams.
	Simple calculation of resistance in series and parallel circuits.

	47.
	Experiment in mutual and self induction. Projects are to be continued as mentioned in week no. 41. Connection of various electrical instruments. Using instruments transformer.
	Resistance in AC circuit current, voltage and power in resistance circuit, Induction and inductance-self induction, induction in DC circuit, units of inductance, mutual inductance, Faraday's law.
	Further practice in Blue Print Reading and exercises related to the trade.
	Further problems on mensuration as above.

	48.
	Practice in finding out the value of capacitors, connection the capacitors in parallel and series and finding out the result. Making a parallel and series resonance circuit. With test bridge, capacitors tester (L.C.R. Bridge).
	Capacitance and capacitors. Units of capacitance-effects and purpose in DC/AC circuits series and parallel connection. Types of capacitors and their use.
	-do-
	Revision


 

ACHIEVMENT : Should be able to 

1. Make simple series and parallel circuits, with R.I.C. and find out inpedence. 

2. Connect simple primary cells and battery eleminator and different values. 

3. Connect voltmeter, wattmeter and ammeter in the circuit and calculate power factor, tracing drawing a simple electrical circuit and trouble shooting. 

4. Reading and voltmeter and ammeter and trace out simple electric circuits. 

	Week No.
	Practical Work
	Trade Theory
	Engineering Drawing
	Workshop Calculation and Science

	49 & 50.
	Experiments-transformer-practical data on maintenance of motors used normally in instrumentation, Projects mentioned in week no. 42 are to be continued.
	Purpose, types, operation and construction of transformers, Purpose and working principle of metal rectifier, Fundamental principles of AC and DC motors. General maintenance of motors bearings, insulation test etc.
	Care and use of drawing board, T-square and instruments.
	Practice in the use of logarithmic tables for multiplication, division, square, cube, square root.

	 
	Projects mentioned in week no. 38 are to be continued.
	Principle, purpose & construction of circuit breakers, relays, buzzers, bells etc. Fuse its purpose and classification selection of correct fuse and its replacement.
	Free hand sketching of nuts and bolts. 
	Brief description of manufacturing process of pig iron-properties and uses of pig iron.

	 
	Propose use of continuity tester, megger, multimeter etc. Practice in tracing out the electrical circuit and finding out the fault and repairing of electrical circuit (the type of circuit, used in instrumentation).
	Fault finding in electrical circuit. Using instruments such as continuity tester, megger, multimeter (AVO) etc. Repairing of electrical circuits. Principle of wheat stone bridge.
	Preparation of drawings of the above (Measuring "Work Drawing" should be explained).
	Use of logarithmic tables as above.

	51.
	Revision
	Revision
	Revision
	Revision

	52.
	-
	-
	-
	-


 

 

FINAL ACHIEVEMENT : (To be obtained by the trainee after completion of one year training)

Should be able to 

1. Use of precision instrument such as vernier height gauge vernier bevel protector, depth gauge, micrometer etc. 

2. Use of hand taps and dies. 

3. Go and no go, ring and plug gauge and sine bar. 

4. Do smooth filing upto an accuracy of 0.05 mm. 

5. Drill accurate holes. 

6. Read trace and connect simple electric circuits. 

SYLLABUS FOR THE TRADE OF INSTRUMENT MECHANIC 
UNDER CRAFTSMAN TRAINING SCHEME
(Week Number:53-79)

Period of Training – 2 years

Weekwise Syllabus:53, 54, 55, 56, 57, 58, 59, 60 & 61, 62 TO 64, 65, 66, 67, 68, 69, 70, 71, 72, 73 TO 76, 77, 78, 79  
	Week No.
	Practical Work
	Trade Theory
	Engineering Drawing
	Workshop Calculation and Science

	53.
	Identification of diod, triod, transistor.
	Semi-conductor theory material and process
	Care and use of drawing board, T-square and instrument
	Practice and use of logarithmic tables and division, square root, cube.

	54.
	-do-
	Functional characteristics of transistor, static and dynamic.
	Plotting characteristic currseevrves.
	Brief description of manufacturing process of pig iron. Use of log table.

	55.
	-do-
	Working of transistor, diod and triod. Application of transistors in various confugrators.
	Practical on drawing. Simple electronic circuit.
	Use of log tables.

	56.
	Switching device photo transistor.
	Verector diod. Zener diod, tunnel diod and photo-transistor.
	-do-
	Simple problems connected theory.

	57.
	Two transistor amplification.
	Transistors as amplifier.
	-do-
	-do-

	58.
	-do-
	DC amplifier and transistor pairs. Complementary Pn. Transistor pairs.
	-do-
	-do-

	59.
	Use of operational amplifiers.
	Operational amplifiers.
	-do-
	-do-

	60 & 61
	Use of diod, triod, thyrester as switch and controller. UJTS fets MOS fets.
	Thyrestor, UJTS Mos fets, diod, triod, quadrac.
	Making simple electronic graph.
	Problems related to theory.

	62 to 64.
	Use of components as described in theory.
	Decimal to binary, octal, hexadecimal, conversion, addition, subtraction, multiplication, division, register, shift registers, half-adder, full adder OR and NOR, NAD exclusive or gas inventer. Fili hops. De-morgon, Theoren TTL, DTL Logic gas digital to analoge and analog to digital.
	-do-
	-do-

	65.
	Use of thermo couples pyrometers, optical pyrometer, sulanity indicator, torsion meter, RPM indicator, vibration indicators, thermisters calibration of thermo-couples.
	Theoritical deliberation on the function, construction principle of the instruments described in practical.
	-do-
	-do-

	66.
	Exercise on pick-ups.
	Electro static magneto system, barium transmission with the associated charts.
	Making simple electronic graph.
	Problems related to theory.

	67.
	Use of auto tap perferator, Punching heads, Pneumatic pick-ups.
	Theoritical deliberation on the topics in practical.
	Simple electronic circuit.
	-do-

	68.
	Use of actuators, electro mechanicals, electropneumatic, electro-hydrolic.
	Study of the system mentioned in the practical.
	-do-
	-do-

	69.
	Recorder hydrogen gas, carbon gas.
	Study of recorders.
	Simple electronic circuit.
	-do-

	70.
	Types of emission, space charge, plate current and voltage curves static and dynamic characteristic.
	Theoretical study of the subject in practical.
	-do-
	-do-

	71.
	Therotriod, electro-static field in triod, effect of grid voltage plate current. Triod plate current ampliciation factor plate resistance, trans-conductance, multi-grid tubes. The ferode and its characteristic. Kink effect in triode, the pentode beam power tubes variable tubes.
	-
	-
	Since the subject require quite good understanding time for theory and practical, drawing and mathematics may be suitably adjusted.

	72.
	Rectifier circuits, electronic, power supply circuits, power transformers, rectification, half and full wave rectifiers, bridge rectifiers, power supply filters, bleaders resisters, Typical voltage dividers and eliminators, voltage AC and DC power supply negative voltage from supply AC/DC power supply, half wave and full wave voltage doubler.
	-
	-
	-

	73 to 76.
	Voltage regulators, gas tube voltage regulation, voltage regulators, electron tube regulation, zenier diod, Amplifier circuit characteristics. Amplification voltage drop across load and load line, dynamics transfer characteristics of plate voltage and current components, grid bias, operating point, linearity calculating amplification, current and voltage phase relationship inter electrode capacitance, miller effect, class of operation class ABC, A.B. operation efficiency and general uses of each class of operation etc. 

Bias : Fixed bias and self bias, grid leak bias, auto bias amplification AF amplifier, amplifier, amplifier, amplifier distortion, the decibal practical uses of decibals frequency resposer.
	-
	-
	-

	76.
	Coupling : 

RC coupling, impedence, transformer coupling the ground grid amplifier, the emiter cathode follower.
	-
	-
	-

	77.
	Oscillators : 

Various types of oscillators, electron tube oscillator, the tickler feed back oscillator high frequency oscillators.
	-
	-
	-

	78.
	The electron couple oscillator. The travelling wave bubes.
	-
	-
	-

	79.
	Phase inventor, transformer type phase inventors, split load resisters, the paraphase amplifiers. Power amplification. Power amplifier push pull amplifier Control circuit, study of controllers using, fed back to reduce noise and increase stability. Control circuit components i.e. zeno phase cycrose, encroders.
	-
	-
	-


SYLLABUS FOR THE TRADE OF INSTRUMENT MECHANIC 
UNDER CRAFTSMAN TRAINING SCHEME
(Week Number:80-104)

Period of Training – 2 years

Weekwise Syllabus: 80 TO 96, 97 TO 100, 101, 102, 103, 104
	Week No.
	Practical Work
	Trade Theory
	Engineering Drawing
	Workshop Calculation and Science

	80 to 96
	Working principles of the following instruments with practical demonstration to use, repairs and caliberation, multimeter, frequency meter, phase measuring device, power factor meter. KUM principle of wind max. speed instrument, bridge megar. Torque, testing, safety, Ohm meter, torsion meter.
	-
	-
	-

	97 to 100.
	Working principle of oscilloscope, Signal generator, Pulse generator, frequency counter, smoke density indicator.
	-
	-
	-

	101.
	Project work
	-
	-
	-

	102.
	Industrial visit.
	-
	-
	-

	103.
	Revision
	-
	-
	-

	104.
	TEST
	-
	-
	-


