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 Department Vision 

To provide highly competent, efficient manpower to meet the ever-changing needs of 
the global automotive industry and the society. 

 

 Department Mission 

 To impart quality education and training to the students. 
 To prepare students for creative thinking and innovativeness. 
 To fulfill Industrial requirements globally by Imparting Innovative Knowledge, Ethical 

values and Collaborative works. 

 Program Educational Objectives (PEO’s)  

PEO 1:-Students will apply knowledge of automotive engineering & practices to pursue 
successful career in the field of automotive technology.  

PEO 2:-Students will contribute to the academics and research for socio-technological 
development. 

PEO 3:-Students will demonstrate lifelong learning skills by engaging in professional 
activities and up-gradation of knowledge quotient. 

 Program Specific Outcomes 

PSO1:-Diagnose the automotive system failures and repair / replace the components 
/ systems so as to bring the vehicle in original condition. 

PSO2:-Perform the role of motor claim approver and loss assessor with confidence and 
competence. 

PSO3:-Use relevant machinery, materials, equipment and processes to 
manufacture automobile components. 
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2 ELECTROLYTE PREPERATION 

3 HORN CIRCUIT 

4 STRATING MOTOR 

5 IGNITION CIRCUIT 

6 HEAD LAMP AND PARK LIGHT CIRCUIT 

7 STARTING SYSTEM 

8 CHARGING CIRCUIT 

9 
DISMANTELING AND ASSEMBLING OF 

DYNAMO 

10 
DISMANTLING AND ASSEMBLING THE 

ALTERNATOR MA'DIN POLYTECHNIC COLLEGE



REVISION-2015 AUTO ELECTRICA LAB - 4056  

 

MA’DIN POLYTECHNIC COLLEGE, MALAPPURAM 2 

 

STUDY OF TOOLS AND EQUIPMENTS 

1.Screw driver(Flat) 

 It is used for screwing and unscrewing the screw from the work.it has mainly to parts, 

one is handle and other is long steel rod with flat edge by means of which can be used to loose, 

tighten or remove the screws. 

2. Screw driver (Star) 

 It is used for screwing and unscrewing the screw with star head. 

3.Combination pliers 

 It is used for various purposes like gripping, holding, cutting, tightening etc.it is 

commonly used for cutting cables, wires and holding metal parts. 

4. Rubber hammer 

 It is a type of hammer which is used to work on smooth surface. 

5. Connecting mould 

 It is used for molding the connector grip in load. The connectors are used to connect 

adjacent terminal of each cell. Cell connector mould can split into two parts. 

6. Soldering guddy 

 It is used for soldering purpose. It is a hand tool used for shaping and finishing the 

portion of which are made of lead. 

7. Sparkplug spanner 

 It is a spanner which is used to loose, tighten or remove the spark plug. 

8. Ring spanner 

 It is used for tighten and loosening the nuts where some more grip is needed than open 

ended spanner.   

9. Feeler gauge 

 Feeler gauge are strips or blades of metals of various thickness. It is used to measure 

small gaps like valve clearance. 

10. Terminal mould 
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 It is used for mounting positive and negative terminals of the battery. It has a hole at the 

centre to mount the required terminals. 

11. Timing light 

It is a device used for which check the timing of the spark plug. 

12. Leg mould 

It is used for mounting the positive and negative legs it is placed over the ground mould 

and molten lead in poured in to it which make a leg. 

13. High rate discharge (HRD) tester 

 It is an instrument used to measure the potential difference across the cell. It consists of a 

voltmeter which is connected between the two bobs and a heavy load resistance. It is connected 

to parallel to it. It is provided with an insulated or insulator handling. 

14. Wire cutter 

 It is used to cut the wires and also used to remove insulation of the wire. 

15. Growler 

 It is a device which is used to find out short circuit in generator or starting motors 

armature if there is short circuit the device producing a growling noise hence the name is growler 

tester. 

16. Battery Charger 

 It is an important device in auto electrical lab and used for charging the battery. Supply is 

given to the charger from the main supply and it convert into the charging the battery. We can 

charge the battery with different rating by help of charger it has mainly one negative and one 

positive terminal. 

17. Spark plug cleaner and tester 

 It is used for testing and cleaning of spark plug. It is cleaned by the compressed air from 

the air compressor. 

18. Conical flask 

 It is commonly used for measuring liquid and it also used for mixing two or more liquids. 

19. Burette 
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 It is a measuring device used to measuring accurate volume of a liquid, it has a long glass 

tube with a volume of 100 ml it has a lock on the lower part to control the flows of liquid from 

the burette. 

20. Measuring jar 

 It is a measuring device used to measure liquids. 

21. Hydrometer 

 It is a device used to test the specific gravity of the battery electrolyte. It has mainly four 

parts as rubber bulb on the top and a glass tube is place on bottom of the rubber tube is fixed 

with the glass tube at the lower part float is placed inside freely in the glass tube. 

22. Ignition analyzer 

 It is electric equipment by which we can measure the various characteristics of engine 

like RPM of engine, spark contact pointer condition voltage and current. 

23. Combination spanner 

 It is also a special type of spanner with an open end and a ring end both is used to tight 

and loose nut and bolts. 

24. Hack saw 

 It is a cutting tool and used to cut unwanted portions. 

25. Blow lamps 

 It is used to produce fire by using kerosene as the fuel. 

26. Pipett 

 It is used to measure 20 ml of acid or base we want. 
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AUTO ELECTRICAL WIRING SYMBOLS 

1. GROUND OR EARTH 

In automobile the circuits are generally completed through chassis instead of 

wires this type of symbols shown in figure. 

2. Battery 

The second figure shows three cell battery, the long line indicate positive 

terminals and negative terminals. 

3. Motor and generator 

It may be mentioned that the symbol is incomplete. hence it is more desirable to 

use a combination of other standard symbols exactly to indicate the desired unit. 

4. Fuse 

The figure shows the symbol for a fuse, it is used to protect circuits like light, 

transistor, signal light etc. 

5. Non inductive resistance 

The figure shows the symbols of a non inductive resistance such types of 

resistance are used in some ignition primary circuits in order to reduce the amount 

of current flowing through the circuit. 

6. Inductive resistance 

The figure shows the symbol for an inductive resistance. It is indicated by a series 

of loops. 

7. Simple switch 

The figure shows the symbols of a simple switch, it can be compared with a gate. 

8. Spring switch 

The figure shows the symbol of a spring switch such type of switches are used for 

horns,stop light circuit etc.this symbols can be compared to the letter ‘x’ with 

both sides closed. 

9. Induction coil 

The figure shows the symbol of induction coil. It has primary and secondary 

windings. The primary windings are shown thicker than the secondary windings 

and are connected to them. The lines in between the two indicate the magnetic 

core. 

10. Condenser 

The figure shows an automobile condenser. It is generally used to eliminate radio 

interference or to avoid sparking at the contact points, in an inductive circuits it is 

always used in parallel to contact points. 

11. Wire crossed 

The figure represents the symbols for wires that crossed, but not joined. It is the 

usual practice to represent crossing wires in automotive practice. 
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12. Light bulbs 

Figure shows the symbol for a single contact light bulb. In the case at a double 

contact light bulb both ends of the filament will be connected to wires instead of 

one end shown in grounded. 

13. Connection or terminal 

The figure shows the symbols of electrical connection or terminal. It is used in 

several circuits. 

14. Heavy duty switch 

The figure indicates the symbol used in circuit of the heavy duty switch. 

15. Spark gap 

The Figure shows the spark gap symbol as it exists in a spark plug. It is indicated 

by two arrows pointing towards each other. 

16. Rectifier 

The figure shows the symbols of a rectifier. The arrows indicate the direction of 

the current flow in the other direction. 

17. Rotor and distributor 

The figure shows the rotor and distributor housing at an ignition distributor. The 

symbol represents the distributor of an eight cylinder engine. 

18. Rheostat 

The figure shows the symbols of a rheostat. It is a variable non inductive 

resistance used to control the amount of current in the circuit. 

19. Contact points 

The figure shows the two different symbols for contact points. These points are 

used in a distributor, horn, voltage regulator or other way where the circuit is 

opened and closed automatically. 

20. Crossed wires joints 

The figure shows the representation of wires that cross but are joined together. 

The dot at the intersection indicates the joining of wires. 

21. Radio condenser 

The figure shows the symbol of the condenser used in radios. It is made simple in 

order to make drawing lies complicated in the case of automobiles the symbol 

used different. Since its a chance to confuse with other symbols. 

22. Ammeter  

The figure shows the symbol of an ammeter. The letter ‘A’ in a circle indicates 

the ammeter. It is used for measuring current. 

23. Voltmeter 

The figure shows the symbol of a voltmeter. The letter ‘v’ indicates the voltmeter. 
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AUTO ELECTRICAL COLOUR CODES OF 

CABLE 

 In order to quickly identify and also to simplify the wiring system the cables are coloured 

in addition colour lines or threads are also used around the cables which provide a very wide 

choice of colour combination. The seven colour code system is the general one and they are 

brown, yellow, red, white , green, blue and black colours. 

Brown cable 

 Brown cables are used for the battery circuit.it is used from cranking motor switch to the 

ammeter, to the radio receiver to the electric clock to the inspection sockets and to the battery 

auxiliaries. 

Yellow cable 

 These are used for the generator circuit the cable is used from the generator terminal to 

the corresponding control base terminal and to the ignition warning light. 

White cable 

 These cables are used for the ignition circuits and also for other circuits when do not 

require fuses and are operated through the ignition switch such as electric fuel pump, motor 

starter solenoid switch and so on. 

Green cable 

 These cables are used for all the auxiliary circuits which are feed through ignition switch 

but are protected by the fuses. Example of these circuits are brake, stop lamps, fuel gauge, wind 

screen wiper and the direction indicators etc. 

Blue cable 

 These cables are used for head lamp circuits. 

Red cable 

 These cables are used for side and tail lamp circuits. It is also used for fog lamps, panel 

lights and other lamps which are only used when the side lamps are in operation. 

Black cable 

 These cables are used for the earth circuit. 
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EXPERIMENTS 
 

 

STUDY OF BATTERY 

EXP: 01 

DATE:   

AIM: To study about an automobile lead acid battery 

Apparatus required: a lead acid battery, connector  mould, blow lamp key mould, group 

mould, battery charger. 

DESCRIPTION: 

Storage battery is perhaps the most important component of the entire electrical system of 

a vehicle. An electric battery is a device consisting of one or more electrochemical cells that 

convert stored chemical energy into electrical energy. Each cell contains a positive terminal, 

or cathode, and a negative terminal, or anode. Electrolytes allow ions to move between the 

electrodes and terminals, which allows current to flow out of the battery to perform 

work. Secondary(rechargeable batteries) can be discharged and recharged multiple times; the 

original composition of the electrodes can be restored by reverse current. A lead acid battery 

consists of +ve and –ve plates, Separators, cell connector, electrolyte, battery cover. +ve plate is 

made of PbO and –ve plate is from spongy lead. Separators are from porous rubber, fibre 

glass,resin-bonded cellulose etc, electrolyte H2SO4 (1:2 or 1:3ratio acid to water). The battery 

cover is made of hard rubber filler play is provided over the cell cover with holes to escape gases 

from chemical action. 

Construction: 

The major components of a lead acid battery are 

1. Container 

It is a single piece construction mould from hard rubber or other bituminous metals. They 

are partition inside the container for each cell. There will be six compartments in 12v 

battery. There are bridges in bottom at which battery plates rests. The sediments or 
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impurities from normal chemical reaction are collected in the space between bridges 

called rib. Without these ribs the sediments would short the plates. 

 

 

2. Plate 

The plates consist of a supporting frame work or grid made of an alloy of lead and 

antimony. The function of grid is to hold the active material and to carry current in the 

plates. The active material in the positive plate grid is red lead(Pb3O4) and in the 

negative plate grid it is litharge PbO in the form of paste. After the ‘forming’ process 

(which consists of electrolysis after immersing the plate with the paste in a dilute solution 

of H2SO4), they are converted in to lead peroxide(chocolate brown in colour) for the +ve 

plate and spongy lead (grey in colour for –ve plates).the positive plate post is usually 

larger in diameter than the negative post. 

3. Separator  

To avoid direct contact and thus short circuiting of +ve and –ve plates, thin sheets of 

some non conducting materials is inserted between them. These sheets are called 

seperators. They are made from porous rubber, pvc, treated wood etc. 

4. Elements 

The plates groups are assembled together with seperators in between each +ve and –ve 

plate is called elements. 

5. Cell cover  

The cell covers provided a ceiling for each cell. They are also made of same material of 

the container. Each cell cover contains holes for +ve and –ve terminals post, a vent ,The 

vent allows gases produced during battery charging to escape and are provided in the 

plugs to cover which are also check sp. Gravity of electrolyte. Cell covers are sealed in 

the container to form a leak proof joint. 

6. Cell connector: 

It is a small lead strap having eyes on both end is for connecting cells. 

7. Electrolyte: 

After assembling the battery it is filled with electrolyte, it is amixture of sulphuric acid( 

H2SO4) and water contains in 1:2 or 1:3 ratio electrolyte is filled on to the cell only after 

allowing it to cool otherwise it will damage plate. 

 

Battery reaction. 

During charging at anode:PbSO4+O+H2O→PbO2+H2SO4 

At cathode: PbSO4+ H2→Pb+ H2SO4 

During discharging 

At anode: PbO2+ H2+ H2SO4→ PbSO4+2 H2O 

At cathode: Pb+ SO4→ PbSO4 
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Net reaction: PbO2+2 H2SO4+ Pb↔ PbSO4+2 H2O+ PbSO4 

 

 

Characteristics of lead acid battery 

1. Voltage  

The open circuit voltage of a fully charged cell is obtained 2.2v .thisvaues of emf is not 

fixed but depend upon 

a. Length of time since it was last charged  

b. Specific gravity of electrolyte 

c. Temperature of electrolyte 

2. Capacity  

It a defined as the amount of electricity that can be delivered by a battery till its specific 

gravity reaches up to 1.8v per cell capacity increase in absolute capacity depends upon 

the rate of discharge of temperature. 

3. Efficiency  

It is the ratio of input to output it can be considered in two ways absolute efficiency and 

energy or watt hour efficiency 

a. Ampere hour efficiency=(Ah discharge/Ah charge)*100 

= ((ID*TD)/(IC*TC))*100 

            Td=discharge time in hr Id= discharge current in amphere 

Ic=charged current 

           Tc= charged time 

b. Energy or watt hour efficiency=(out put in Wh/ input in Wh)*100 

=(ID*TD/IC*TC)*100 

This range from 70% to 80 % 

Indication of fully charged cell 

1. Gasing  

When the fully charged O2 is formed at anode H2 is formed at cathode. This form gas. 

2. Voltage 

The voltage in the fully charged cell is about 2.2v. A six volt battery contains 3 cells. 

3. Specific gravity of electrolyte 

It will be 1.289 at 15
 0

C for a fully discharged cell. It can be checked by hydrometer. 

4. Colour  

   Fully charged cell +ve plate will be dark chocolate brown and –ve plate will be slight 

gray colour. 
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Defect of battery 

1. Over charging failure 

If the cell is over charged, the water in the electrolyte decomposes and much 

concentrated H2SO4 will be created in the electrolyte which burns the cell. 

2. Sulphation 

Battery which fully or partially is kept ideal for a long time the PbSO4 formed in the 

electrolyte will turned to it hard crystal so that recharging is very difficult is known as 

sulphation . 

3. Dislocation of active materials 

It is due to carelessness and rough handling of battery. The loosely mounted   battery in 

the engine compartment cause shedding of active material in the electrolyte. The 

hammering on the terminal should be avoided. 

4. Internal short circuit 

The plates are come in conduct due damaged separators. 

5. Cyclic failure 

This is due to continuous charging and discharging. The active material become stick and 

they will wash off from the grid and finally it will become useless. 

6. Care and precautions 

1. Check the level of electrolytes and don’t allow it to below the top edge of separators. 

2. Set the battery firmly in the engine compartment. 

3. Keep the battery in dry clean place. 

4. Keep the battery in a day charged condition. 

5. Don’t over charge the battery. 

6. Keep the top of battery to prevent short circuiting. 

7. Don’t discharge the cell below 1.8v. 

Result  

   Studied about battery used an automobile. 
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EX NO .1 

DATE: 

BATTERY TESTING 

AIM:  To Study About Battery Testing And Test The Battery. 

APPARATUS REQUIRED: Hydrometer, Voltmeter, HRD tester etc… 

PROCEDURE: 

1. SPECIFIC GRAVITY TEST (HYDROMETR TEST) 

A hydrometer is an instrument used to measure the specific gravity (or relative density) 

of liquids; that is, the ratio of the density of the liquid to the density of water. 

A hydrometer is usually made of glass and consists of a cylindrical stem and a bulb 

weighted with mercury or lead shot to make it float upright. When bulb is squeezed 

and the pointed rubber tube is inserted in to the cell, then the bulb is released to 

suck the electrolyte in the glass tube the float in the tube indicates specific 

gravity. 

2. OPEN CIRCUIT VOLTAGE TEST 

To conduct this test very accurate and sensitive voltmeter is required in this test. 

Open voltage of each cell is taken. Voltage of a lead acid cell is 2v. A new battery 

indicates charge near 2.2v. The batteries which have been just charged should not 

be tested with +ve voltmeter because of gases in the container will cause high 

reading. Battery should be allowed to stand for sufficient no of hours after 

charging to prevent the dissipation of the gases before the test is conducted.   

3. HIGH RATE DISCHARGE TEST(HRD TEST) 

HRD tester consists of a voltmeter connected two legs with a high resistance 

placed across it. Pressing the two legs  of the cell tester on the cell terminals 

causes heavy current to flow. The test is made for 5-10 seconds at the end of 

which the voltage should not fall below 1.5v and differences of cell voltages of 

various cell should not exceed 0.2v otherwise battery may taken as defective.  

RESULTS: 

 Studied about battery testing and tested the given battery. 
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EX NO: 02 

DATE: 

 

ELECTROLYTE PREPERATION 

 

AIM: 

 To prepare electrolyte of a lead acid battery and calculate the relation of weight 

concentration of H2SO4 and distilled water. 

TOOLS REQUIRED: 

 Measuring Jar, Thermometer, Hydrometer, Peppet, Burette, Conical Flask, 

Distilled Water, Concentrated H2SO4. 

DESCRIPTION: 

 The strength of H2SO4 present in the electrolytecan be measured by means of 

hydrometer by measuring the specific gravity of given electrolyte which gives the 

state of charge of battery. 

PROCEDURE: 

 Take few quantity of water (20ml) in the beaker. At first 6 ml of acid (H2SO4) is 

pours in to the water. Note the temperature and specific gravity again pour 6 ml of 

acid in to the water and repeat the process until the specific gravity become 

indicates 1.289 by means of hydrometer and temperature by means of 

thermometer.   

PRECAUTIONS: 

 Always mix concentrated H2SO4into water. The reverse process may occur 

explosion. 

RESULTS: 

 Prepared the electrolyte for a lead acid battery having specific gravity of 1.289 

and ratio of concentration of H2SO4 and water is noted 3:8 measure the specific 

gravity of mixture at above 27
 0

 C temperature. 
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EX NO: 03 

DATE:  

HORN CIRCUIT 

AIM: 

 To study about horn circuit and to operate the give horn system 

MATERIALS REQUIRED: 

 Horn relay, push button, battery, key, switch, connecting wires. 

TOOLS REQUIRED: 

Screw driver, wire cutter and pliers. 

DESCRIPTION: 

 Necessary of horn:- horn is a sound producing device used to indicate the 

presence of our vehicle to other, slow running vehicle or passengers may clear off 

the path to pass this it makes driving safe from accident.  

ELECTRIC HORN: 

 The figure shows a simple type high frequency horn, there is a laminated 

magnetic core and a winding provide over it. The armature is attached to a 

circuitspindle, the spindle is supported at one end by a guide spring and the spring 

is supported at other end by a leg. The second leg is connected to tone disc. The 

disc is forced only at its centre. 

  There is a contact point in this horn system. The contact breaker is in 

series with the solenoid when the horn switch is pressed the current flows through 

the CB and the solenoid. The circuit is completed through the central terminal. 

When the circuit is completed the laminated core is magnetized. The magnet 

attracts the armature and the armature moves towards the magnet and separates 

the CB points then the magnetic flux collapse and armature moves to its initial 

position due to the action of spring. The operations make high frequency; due to 

this a high frequency develops in the armature and the diaphragm. This create the 

sound of horn. A lower noise produced due to the low frequency of the 

diaphragm. And high magnet knot is produced due to the higher frequency 

vibration. By setting CB point correctlyand the battery deliver proper voltage we 

can get high frequency horn. 

HORN RELAY: 

 It is used to carrying a heavy current required by the horn through the starting 

switch. The relay closes the contact the horn and the battery. This way the voltage 

drops in the wiring from battery to horn is eliminated and higher voltage is 

available for operating the horn with better performance. 

PUSH BUTTON SWITCH: 

When the push button is pressed the relay operates the horn. 

PROCEDURE: 
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 Connections are shown in figure. The + ve terminal of battery is connected to the 

middle terminal of the relay. The other terminals of relay are connected to the 

horn and ignition switch and the remaining terminals of horn are earthed and 

ignition switch earthed through push button.  

RESULT: 

 Studied about the horn relay, horn circuit and tuning of horn.  
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EX NO: 04 

DATE:  

 

 

INDICATOR CIRCUIT 

 

 

AIM: 

 To study and check the indicator circuit. 

TOOLS REQUIRED: 

 Screw Driver, Wire Cutter And Pliers. 

MATERIALS REQUIRED: 

 Battery, panel board light, Flasher unit, Bulb, indicator switch.  

DESCRIPTION: 

 The indicator circuit consists of a flasher unit, panel board, light circuit, fuse and 

circuit breakers. The indicator switch used to indicate direction at which the 

driver turn vehicle. The blinking of the lamp caused by flasher unit provide on the 

circuit. 

DASH BOARD LIGHT: 

 It gives information about the proper working of different units. 

INDICATOR SWITCH: 

 The indicator switch used to indicate direction at which the driver turn vehicle. 

The blinking of the lamp caused by flasher unit provide on the circuit. 

FLASHER UNIT: 

There are two basic types of flasher unit. One is operated by a piece of wire or a bimetallic strip 

which expands and contracts as it is heated by the current. the other is a relay, operated by a 

transistorized circuit. The first type is easy to locate if it is working at all because of the clicking 

sound it makes. It is a unit provided for blinking of a direction indicator, it consists of a solenoid 

switch by metal strip resistance and two CB point. when the switch is open the current flow 

through the bulb by means of a resistance. Because of the resistance do not get a sufficient 

current to illuminate the bulb then heating metal strip is expands and CB point is closed. And it 

bypasses the resistance and more current flow through the bulb and it begins to illuminates.When 

the metal strip is cool it open the CB point.This process is repeated about 60-120per minute. 

PROCEDURE: 

 At first check all components are working. And make connection as shown in 

figure. Then check the connection separately. Then operate the circuit. 

RESULT: 

 Studied, checked and operated the indicator light circuit in an automobile. 
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EX NO: 05 

DATE:  

STRATING MOTOR 

AIM: 

 To study about the starting motor used in automobile. 

TOOLS REQUIRED: 

Spanners, screw drivers, pliers etc. 

APPARATUS REQUIED: 

Battery, solenoid switch, starting motor, starting switch etc. 

DESCRIPTION: 

It is a high-torque series wound electric motor used for the purpose of starting the engine, 

typically through a high ratio geared drive connected to the flywheel ring gear. 

Starter motor is a series-wound direct current electric motor with a solenoid switch mounted on 

it. When low-current power from the starting battery is applied to the solenoid, usually through a 

yellow key-operated switch, it pushes out a small pinion gear on the starter motor's shaft and 

meshes it with the ring gear on the flywheel of the engine. The solenoid also closes high-current 
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contacts for the starter motor and it starts to run. Once the engine starts, the key-operated switch 

is opened, a spring in the solenoid assembly pulls the pinion gear away from the ring gear, and 

the starter motor stops. 

 

 

CONSTRUCTONAL DETAILS: 

1. YOKE: 

The yoke provide mechanical support for the pole and act as protecting cover for the 

whole machine. It is made up of cast iron or cast steel is employed large machines. 

2. POLE: 

The poles consist of copper windings which the current passed through it and it 

magnetized the poles. 

 

3. Armature 

The armature is the heart of an electric motor. It rides on the central shaft, which also 

contains the commutator and two bearings front and rear. The armature runs in the 

field created by the coils and is essentially a moving magnet when the coils are 

energized. 

4. Commutator 

The commutator is a section of the shaft at the rear of the starter housing on which the 

brushes run to conduct electricity.The brushes are two pieces of carbon attached to 

wires. These wires are connected to the battery through the starter switch. When the 

switch is thrown, they conduct electricity to the coils and armature causing the starter 

to spin. 

5. Bendix 

The Bendix drive is a unique combination of a spring and a gear. When the starter is 

engaged, the gear extends into the housing on the front of the unit, engages the 

flywheel and spins the engine to begin the combustion process. The Bendix is 

sometimes activated by a solenoid and a wishbone-shaped lever, depending on 

manufacturer. 

6. Electromagnetic Field Coils and Housing 

A field frame is the starter housing. A core holds the starter fields in the frame with screws. 

Cars have two to four field coils, connected in a series. Energized by the battery, the coils 

turn into an electromagnet, which forces the armature to turn. 
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7. Armature 

Mounted on a shaft and bearings for support, the armature is a laminated, soft iron core 

wrapped with a number of conductor loops or windings. On the conductor ends of the shaft 

are commutator bars. Carbon copper brushes held against the commutator bars transfer 

voltage and make an electrical contact between the frame and the rotating armature. Current 

flowing through the windings and commutator bars create a magnetic field which rotates the 

armature. The force of the rotating armature transfers through the starter drive mechanism to 

crank the engine. 

8. Solenoid 

The solenoid consists of two coils of wire wrapped around a movable core. The starter 

solenoid acts as a switch by closing an electrical circuit and connects the starter motor to the 

battery. A key inserted and turned in the ignition switch to the start position opens a current 

flow from the battery through a neutral switch to the solenoid. The current in the solenoid 

creates a magnetic field that pulls a movable core linked to the starter drive gear. The 

solenoid pushes the starter gear into mesh with the ring gear. When the engine starts, a clutch 

disengages the starter drive gear. The driver then releases the start key, which removes the 

battery power to the armature. 

9. Shift Fork 

The solenoid has a plunger, which pulls or pushes the shift fork attached to the starter drive 

gear. This engages the starter gear. 

10. Starter Drive Gear 

When the shift fork engages the starter gear, it engages the ring gear on the engine's flywheel. 

The flywheel, connected to the crankshaft, moves the pistons in the cylinders to start the 

engine. 

11. The Pinion 

A small gear with a number of teeth that mesh with another gear, the pinion of a starter 

motor, in turn, meshes with the flywheel. If a driver continues to turn a key in an ignition for 

an extended period of time, the pinion will simply spin on the driveshaft, and will not fire the 

starter motor. 

 

PROCEDURE: 

1. Disconnect the starter connections. 

2. Unthread the foundation bolts and dismantled starter from the engine 
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3. Remove the end housing , loosening the bolt connected to the yoke  

4. Remove the armature core assembly. 

INSPECTION: 

1. Check the armature winding using growler tester for any short circuits. 

2. Check the bushes, brushes and bearings 

3. Check the pole cores and pole shoes. 

RESULTS: 

Studied about starting motor and dismantled and assembled the starting motor. 
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EX NO:6 

DATE: 

IGNITION CIRCUIT 

Aim: to study about ignition systemof an automobile. 

Tools required:screw driver, combination pliers,wire cutter etc 

Apparatus required:Battery,ignition switch,ammeter,ignition coil,distributor, spark plug,  

etc 

Description: 

The ignition circuit consists of primary and secondarycircuits.the circuit involves the 

following parts. 

Battery: 

it is the primary source of electricity of in the ignition system and supplies current for primary 

circuit.generally lead acid battery is used. 

Ignition switch: it is a switch used for closing and opening the circuit.it is placed between 

circuit and battery. 

Ammeter: it is a gauge which indicates the amount of current passed through the system. 

Ignition coil: it is used to make high voltage in the secondary circuit and hence to produce 

aspark at spark plug. it works on the principle of mutual induction. it contain 2 windings, 

Afew turns of thick wire is called primary and second windings about 2000 turns of thin 

wire. When the CB point opens there will be a brake in the continuous flow of current in 

primary coil, the magnetic field will collapse and a high voltage current is induced 

secondary, which is further produce spark at the spark plug. 

Distributor:the main function of distributor is distribute high voltage in to each spark plug 

according to the firing order.the main part of a distributor are housing, driving shaft, spark 

advance mechanism,braker and rotor cap.The distributor shaft is driven by the engine cam 

shaft. driver shaft contact with the condenserand itsone terminal connected to earth,and 

otherwhich is connected to braker cam and distributor cap contain high tension cable 

connected from secondary coil.thedistributor have two spark advancing mechanism 

centrifugal and vacuum advancing mechanism. 
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Condenser: the purpose of the condenser is to provide storage the current.the condenser is 

connected parallel toCB point unit.Immediately after the contact breaker break the contact 

induceda current in primary circuit of ignition coil, it will get stored in condenser .no charge 

is developed at CB point.high voltage produced in the secondary coil. ifthere is no condenser 

aspark is produced in CB point. 

Spark plug:it is mounted on cylinder head, which end in combustion chamberand it provide 

spark required to burn the petrol air charge.its main part is one central electrode and ground 

electrode and it is earthen to metal body.when high voltage current come from the distributor 

to specific central electrode and it jumpsto ground electrode and produce a spark. 

Procedure;  

connection are made as shown in figures.-ve terminal battery to be earthen to the body and 

+ve terminal is connected to one terminal of ignition switch and the outer end of switch is 

connected to primary winding of ignition coil through condenser and thesecondary of 

ignition coil is connected to spark plug.ignition switch is kept closed position and given drive 

to shaft of the distributor then spark is produced by spark plug. 

Result: 

Studied the ignition switch and get spark at the electrode of spark plug. 
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EX NO:7 

DATE: 

HEAD LAMP AND PARK LIGHT CIRCUIT 

Aim: to study and check the circuit of head lamp and park light. 

Materials required: battery, regulator ,ignition switch ,dipper switch ,bulb and flasher unit. 

Tools required: screw driver, pliers,wire cutter etc 

Description: 

 The lightening system consist of a head lightcircuit,park light circuit,and other model 

lightening system consist of switches, lights ,working lamps and circuits breakers.it may be 

mentioned that the primary purpose of the head light design is to produce illumination for 

considerable distance.the head light should provide enough visibility for driver without 

interfacing vision of other drivers or other motor vehicles on road. 

Headlight: 

Its composed of three elements.one is light filament that gives light when a current flow 

through it .second parabolic reflection that gives light to front and third is that the light beam 

illuminator pattern.the power of auxiliary filament will be lesser that of the main beam. 

Park light: 

These are provided as the signal for the other vehicle while parking. 
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Head lamping aiming: 

1. Place the vehicle in front of a screen at a distance from 8M. takecare that ground must 

perfectly pain and vehicle must be unloaded only driver must in vehicle on the time. 

2. make a line on the screen at a distance from the ground such that C=D-2 in case of a leaf 

spring vehicle and.but C=D of Hindustan ambassador car. 

3 .make a vertical line on the screen A and B which are in line with head light .the distance 

between this being equal to the distance between headlights. 

4.cover one headlight when aiming the other. 

5.on the headlight adjustment screw are provided to adjustment the light. 

6.similarly for the other headlight 

Procedure: 

Connections are made as per circuit diagram and check it. check the connection separately 

like head lamp ,indicator, etc  

Result: 

Studied,checked,operated,various light provided in an automobile like head lamp, park lamp 

etc.. 
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EX NO: 8 

DATE 

STARTING SYSTEM 

 

Aim: 

To make the connection for the starting system of an automobile. 

Apparatus required: 

Battery,solenoidswitch,starting motor and wires 

Tools required:  

Screw driver,plier,wire cutter 

Description: 

The purpose of starting system is to start the engine further running by means of rotation of  

theflywheel.usually electric motor rotates the fly wheel during starting time the main 

component of starting system are described below. 

Battery: 

It’s the primary source electricity in an automobile it supplies the current required to starting 

the motor  

Pushbutton: 

It is provided in the driver dash board.the function of the push button is to energise the 

solenoid switch by means of closing the circuit. 

Solenoid switch: 

Solenoid switch is provided in between the starting motor and battery.its motion controlled 

by ignition switch.it has T shaped bar the land position is enclosed in a core wound around 

this portion and energise the switch and this a pull takes in switch in on position convert flow 

from battery to starting motor through the switch. 

Starting motor: 

 This is main component of this system.in which the drive to starting motor is basically 

similar to the generator input it is series wound and generator is shunt wound at end of 
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armature shaft pinion is provided through a sleeve for the drive mechanism. At the line of 

starting the pinionis meshed to the fly wheel ring gear and after the starting of the engine the 

pinion will come to it old position 

Procedure: 

The connections are as shown in figure.the negative terminal of the battery is earthen and 

positive connected to one end of solenoid switch from which a push button is connected.the 

other end of push button is earthen.finally the circuit is checked by closing push button at 

that time armature of the starting motor is rotated ,and it will be rotated fly wheel of the 

engine. 

Result: 

Briefly studied about the starting system and the engine is started. 
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EX NO: 9 

DATE: 

CHARGING CIRCUIT 

Aim: 

To make the connections for charging circuit in an automobile. 

Tools required: 

Screw driver,plier etc 

Apparatus required: 

battery,Solenoid switch, regulator,dynamo,alternator 

Description: 

The purpose of charging that to charge the battery and keep battery in charged condition 

while the engine or running it has two joint. 

1.to supply current to start the engine 

2.to supply the light to bulb, ignition and the other electrical and electronic component while 

the engine is running 

             Charging system has two following parts: 

1.Battery: it is the primary source of electricity which supply current to armature 

2. Solenoid switch:it is provided in between the battery and cut out relay it is amotion control 

switch which in T shaped. 

3.Regulator:it consists of voltage and current regulator and relay can control the voltage and 

current passing through the circuit. 

4.Dynamo and alternator:the two are used for production of the current. 

 

Procedure 

Connections are shown in figure.when ignition switch is turned on current flow from battery 

to dynamo or alternator through the regulator then warning lamp turned on. the battery is 

produce DC and flow through discharge relay to dynamo or alternator to energize the 
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electromagnet and produce high voltage and current normally the cut out is in open condition 

and current flow through the cut out. which the current or voltage inside the conductor is a 

part of ammeter voltage respectively.then contact point cut out relay close and current flow 

through the resisting field and or regulator to the battery then the charge warning lamp turn 

off and the battery turned to charge. 

Result: 

Study,check,operated, charging circuit provide automobile. 
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EX NO: 10 

DATE: 

DISMANTELING AND ASSEMBLING OF DYNAMO 

Aim: 

To dismantling and study the part of DC generator and assembling it. 

Apparatus required: 

Spanners,pliers,screw driver etc. 

Description: 

Auto mobile fitted with the secondary source of electrical energy (dynamo or alternator)with out which 

demand of electrical system of modern vehicle mount drain a fully charged battery. 

 Dynamo a device which convert mechanical energy to electrical energy it works on basic principles on 

electro- magnetic induction inverted by Michel farody.it couple with engine crank shrft by belt and pully 

is key to armature and another one isto the crank shaft is driven by the a V belt. 

Due to limitation of maximum speed of generator the usually pully ration between engine and dynamo 

with in to 1.75:1 to 2:1 out put of generator various over a wide range with no speed so it mean to driven 

by pully constant speed out put for generator voltage ie essential to some guards the electrical assoseries 

like bulb motor etc.and regulation is necessary toavoid over heating and the armature wingling when the 

engine is running the dynamo directly.feed the requirement of the system and the generator power is less 

than demand direction is made equal to the battery. 

Perfomence of DC generator mainly depends up on the magnetic field is established according to nature 

of execution the generator is classifiedin to; 

1.permanent magnetic type 

2.self exited type 

3.seperately exited type 

Self exited type can be classified in to  

1.series           2.shunt    3.compount 

The commonly used type automobile generator has two part with self exiting shunt winding generator 

rotating may be low flow and may up to 200W or medium duty vehicles an ordinary generator has the 

following component. 

1.yoke  2.feild system  3.armature  4.commutator  5.brushes  6.rings.  7end covers 

MA'DIN POLYTECHNIC COLLEGE



REVISION-2015 AUTO ELECTRICA LAB - 4056  

 

MA’DIN POLYTECHNIC COLLEGE, MALAPPURAM 48 

 

The vehicle on a level position ground.them remove generator assembly from the vehicle by using 

suitsblesppaner and place it on a wark bench remove key of generator and then pully and cooling from 

attached on them.remove first commutator and bracklets then other bracklets. 

Assembling processs: 

Its actually reverse order of dismantling procedure first fix the armature assembly in use the yoke fix the 

end brackets rigid on yoke attach pully and cooling fan and key on the shift fixed then set assembly on the 

vehicle and check is proper working. 

Result: 

Dismandntled and assembled the given generator and studied about t. 
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EX NO 11: 

DATE: 

DISMANTLING AND ASSEMBLING THE ALTERNATOR 

Aim: 

To dismantle and then assembling the given alternator. 

Tools required: 

Screw driver,plier,spanner etc. 

Description: 

Alternator are built with starter circuits in order to provide  from a smooth flow of current this circuit of 

the starter  can be connected in either by starter delta style.this arrangement results in overlapping pulses 

of current .seperators exactly the same alternating current produced in this way is passed through 6 diodes 

for covertinto DC regulation employed to control the out put of alternator depending up on service 

conducted the regulation may be of the transistory,vibratory,contact type of the mansistoriedtype,the 

rather are greatest reliability due to absence and moving parts.the rectifier may be of metal dry plate are 

being used. 

Various type of alternator are being used these days .they may either be fitted with an battery even engine 

is idling where dynamo doesnot alternator runs at a speed of 200 rpm safely considering maximum engine 

speed 4000-5000 rpm the ratio of alternator pulley to crank shafts pulley is limited to about 2.5:1 to 

28.8:1.at idle speed of the engine (400 rpm) alternator runs at about 1000-1100rpm an alternator with 15 

cm diameter and 15 cm length gives an output of 45A at 13.5V and has a mass of about 5 Kg .no 

maintenance required life more no cut out relay is not used. 

Procedure: 

At first park the vehicle on the level ground remove the alternator assembly from the vehicle and place it 

on a work bench remove the key of alternator and then pulley and cooling fan attached on them remove 

the key of alternator long bolt from the York and first remove the commutator and bracket then take out 

the pole pieces and shift out it then study and in spelt parts. 

Assembling: 

Fix the shift and pole on yoke fi end brakets  to the side of and then fixed bolt on the making and bracket 

rigid yokes attached the pulley and cooling fan pulley then set the assembly on the vehicle and check for 

its proper working. 

Result: 

Assembled and dismantled the given alternator assembly. 
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