
OGALE’S ELECTRICITY KIT – Learn with Fun!  

Dear students, 

Congratulations on getting this electricity kit!!  

With this box you will be making: 

 Simple circuits with Motor, Siren, LEDs, fan, switches – buzzer, household wiring 

 Games – Traffic Signal circuit, Electronic Match-a-Pair game, Steady Hand Game  

 Experiments – Electrolysis of water, Electromagnet, series and parallel connections 

 Science projects and models: DC Motor, Generator, Homopolar Motor, Two-way wiring  
 

........ and you will learn with Fun!!   

 

SAFETY FIRST!!! 
 

1. All models work on 9V or 3V battery. NEVER use domestic/ House hold plug  (240 volt supply) 

2. Handle Neodymium magnet with care. It is very strong. Avoid taking it near TV or mobile.  

3. Handle sharp instruments like penknife, screw driver, crocodile clips, screws, nails carefully.  

4. Keep the kit away from small children. 
 

 

GENERAL POINTS 

1. Try to identify various equipments in your box.  Go through the section ‘Know your Kit Box’. 

2. Try to understand the circuits before you start building them. 

3. Do the pre-work mentioned in the pre-work section. 

4. Quality of work is very important. It can be achieved only by hard work and determination. 
Always try to do a good quality job. 

 

SUPPORT & CONTACT 

1. Detailed guidance videos of experiments are available on our website and YouTube channel – 

 Visit our website www.rahulogale.com (go to Kit Box  Electricity Kit Box)  or 
 Search ‘Ogale Electricity Kit Box’ on YouTube 

2. For help, feedback, suggestions and queries, whatsapp us on – 9892013836 (Rahul Ogale) 

3. We also make science apps for android phones – MBooks (Science books which play videos), 
MGames (science games), MPracts (about experiments), MTests (HomiBhabha exam prelims). 
Search ‘rahul ogale’ on google play store. 

4. We also make ‘Do and Discover Science Kit Box’ for experiments in chemistry and physics. It 
contains thermometer, bar magnet, spring balance, measuring cylinder, beaker, test tubes, test 
tube holder, many chemicals, prism, lens, mirror, litmus paper, pH paper, pendulum, etc. 



YOUR KIT BOX CONTAINS: 

1. Yellow Base with holes 

2. Motor  

3. Siren 

4. Fan blade 

5. Battery holder  

6. Battery connector  

7. Pair of Eveready 1.5 volt 

batteries 

8. Panasonic 9 Volt battery 

9. Two way switch 

10. Small L-Brackets 

11. Medium L-Brackets 

12. Large L-Bracket 

13. Crocodile clips 

14. U-Clip 

15. Neodymium Magnet  

16. Push Button 

17. Plastic Bowl 

18. Continuity Tester 

19. Red Pulley with nut bolt 

and washers 

20. Aluminium Foil 

21. Screw driver 

22. Laminated copper wire 

23. Insulated wire 

24. Trimmed pieces of 

insulated wire 

25. Thick iron wire 

26. White Tie pieces 

27. Instruction Booklet 

Small square box with – 
 

28. LEDs – 4 types 

29. LED Holders 

 

Medium box with - 
 

30. Long Screw 

31. Wire cutter pen-knife 

32. Resistors  

33. Brass Nails 

34. Screw nuts and bolts  

35. Red washer 

36. Magnetic compass 

37. Rubber band 

38. Small white pulley 

 

Some Points to note: 

 LED and Siren have polarity. They will work only when batteries are connected in a specific 

direction. The motor will work in both directions. 

 The same connector fits both the battery holder and 9 volt battery. 

 If an instrument does not work, check if the batteries are worn out or any connection is loose. 

Also try white tie-pieces instead of screws for fixing things to the base (to avoid short circuit).  

 The instruments will look better after mounting and concealing the wires below the base. 

  



PREWORK 

1. How to use the batteries 

Put the two 1.5 volt batteries into the battery 

holder. Then connect the connector to the 

battery holder. In case of the 9 volt battery, 

the connector can be directly connected to it.  

 

 

 

2. How to prepare LEDs  

When we connect wires to the 

legs of an LED, they keep 

coming off. To overcome this 

problem, prepare the LEDs 

beforehand as shown - 

Put the legs of the led into the 

holder (fig 2), bend the legs as 

shown (fig 3), connect the wire 

(fig 4), bend the leg back inside 

(fig 5), put cellotape (fig 6), 

repeat for the other leg (fig 7), 

mount it onto the L-bracket (fig 

8), put on the white cover and 

mount it onto the base (fig 9). 

 

3. How to connect crocodile clips 

Loosen the screw from the side of the crocodile clip, roll the wire around it and tighten the screw 

back in place. If you find this difficult, simply use the clip to hold two wires together. 

Task: Connect one crocodile clip to each end of the battery holder connector.  

 

 



4. Connecting two wire ends 

While connecting two wires, hold them in the same 

direction, and twist their trimmed ends together.  

 

5. Checking the polarity of LED and siren  

Both LED and Siren have polarity. That is, they conduct electric current in one direction but not in 

the other. Try connecting the LED to the battery holder connector in both ways and find out 

which way it lights up. Do the same for the siren and check which way it beeps.  

Note: The long leg of the LED is its positive side (which should be connected to the positive side 

of the battery). But in case of the siren, there is no convention or marking to find out the positive 

side. Simply find out by trial and error method! 

 

6. Trimming wires   

Initially you can simply work with the trimmed pieces of wire in your kit. When you run short of 

pieces, pull out a single strand of wire from the multi-stranded bundle. Cut out the required 

length and remove the insulation from the ends with the pen-knife.  

Tip - You can skip this part for now if you are too much eager to begin! 

 

EXPERIMENT LIST 

Level 1 - SIMPLE 

1. Connect an LED  

2. Make a Conductivity Tester 

3. Connect a Push Button 

4. Connect a Siren 

5. Connect a Motor and Fan  

6. Make Newton’s Disc 

7. Floating Screw Magic 

8. Electrolysis of water 

9. Series & Parallel connection of                

LED and  Resistor 

10. Toy buzzer with LED and Siren 

11. Chain of lights in series  

12. Electromagnet Game 

13. Study of electromagnet 

14. Electronic Match the Pair game 

 

Level 2 - ADVANCED 

15. Switch connection 

16. Toggle Circuit 

17. Household Wiring 

18. Steady Hand Game 

19. Toy signal with 2 lights 

20. Make a DC generator 

Level 3 - CHALLENGING 

21. Jumping Ring Magic 

22. Toy signal with 3 lights 

23. Two-way wiring 

24. Half Commutator DC Motor 

25. Homopolar Motor 

26. Four Lights Circuit 

 



LEVEL 1 

1. Connect an LED in a circuit 

An LED has polarity (see pre-work section). 

positive side of the battery. Connect 

temporary connections with crocodile clips without using a switch. 

put off the LED.]  

 

 

 

 

 

2. Make a Conductivity Tester  

This time, connect only ONE end of the LED 

clip. Also connect the other end of the battery to a crocodile clip. Now use it to test the 

conductivity of different materials 

like wires, brass nail, wood, paper, aluminium foil strip, etc. If the LED glows, then the material is 

conductive. Observe how the LED glows dim when you connect a resistor!

Note: Metals are good conductors and nonmetals are usually bad conductors. But 

carbon/graphite is an exception. It is non

from both the ends and check if 

LEVEL 1 – SIMPLE EXPERIMENTS 

work section). Join the positive leg of the LED (long leg

battery. Connect the batteries and LED as shown. To start off we are making 

temporary connections with crocodile clips without using a switch. [Take off the crocodile clip to 

This time, connect only ONE end of the LED to the battery. Connect the other end to a crocodile 

clip. Also connect the other end of the battery to a crocodile clip. Now use it to test the 

conductivity of different materials – Connect the crocodile clips to pieces of different materials 

nail, wood, paper, aluminium foil strip, etc. If the LED glows, then the material is 

Observe how the LED glows dim when you connect a resistor! 

: Metals are good conductors and nonmetals are usually bad conductors. But 

ite is an exception. It is non-metallic but still a good conductor. 

from both the ends and check if the graphite rod inside is conductive.  

LED (long leg) to the 

To start off we are making 

Take off the crocodile clip to 

Connect the other end to a crocodile 

clip. Also connect the other end of the battery to a crocodile clip. Now use it to test the 

pieces of different materials 

nail, wood, paper, aluminium foil strip, etc. If the LED glows, then the material is 

: Metals are good conductors and nonmetals are usually bad conductors. But 

good conductor. Sharpen a pencil 



3. Connect a Push Button (simple switch)  

Now connect the same wire ends to the push button instead of 

crocodile clips. Loosen the screw-nuts of the push button slightly, 

twist the wire ends around the screws and tighten them again.  

 

Note:  

Now you can use a push button in all the following circuits, till you learn to use the two-way switch.  
 

4. Connect a Siren in a circuit 

A siren also has polarity; the connection 

is exactly the same as above. To mount 

the siren onto the base use the white 

tie pieces as shown.  

 

5. Connect a Motor and Fan in a Circuit 

Mount the fan blade onto the motor and connect it to the battery holder 

as shown. If you want to mount the fan vertically on the metal base, put 

the small red washer under it and fix it with tie pieces.  

Note: The fan will rotate clockwise of anticlockwise depending on how you 

connect the motor. (Reverse the positive and negative terminals and 

observe.)  

 

6. Make Newton’s Disc 

Connect the motor. Cut out a round piece of card paper (around 2 cm 

radius). Make 8 parts and leave one part white. Colour seven parts with 

rainbow colours (do not make it very dark). Pierce a hole at the centre and 

mount it onto the shaft of the motor. 

 



7. Floating Screw magic  

Tie one end of a thread to a screw and the other end to 
the metal base. Attach the neodymium magnet to an L 
plate at the other end. (You can cover the magnet to 
hide it.) The screw will float in the air.  
 

8. Electrolysis of water 

Find the distance between the two terminals of 
the 9V battery. Mark two points at the bottom 
of the plastic cup at the same distance. Make 
holes at these points by piercing the sharp tip 
of a geometric compass. Insert the two brass 
nails into these holes. Fill water and touch the 
battery terminals to the nails. As water is a bad 
conductor, no current will pass. Now add some 
salt and stir. Again connect the battery. You 
will observe hydrogen gas bubbles coming up 
from the negative electrode. (Oxygen gas bubbles at the positive electrode are not noticeable.) 
 

SERIES and PARALLEL connections 

If there is only one path for the electrons to flow, it is called 

series circuit. If there are multiple paths for the electrons to 

flow, it is called a parallel circuit. In a parallel connection, all 

instruments get the same voltage and perform with full 

power. Household instruments are connected in parallel. In a 

series connection, instruments work on partial power.  

9. Series and Parallel connection of LED and resistor 

Observe that when the LED and resistor are connected in parallel, the LED glows bright with full 
power. But when they are connected in series, the LED glows dimmer with partial power.  

There are two types of resistors (observe the color code bands on them) in the small box. The 
green LED works best with one of them and the yellow one works best with the other.  



10.  Toy buzzer with LED and Siren 

First check the polarity of the siren and LED (i.e. find out in which 
direction they are conducting current). Then connect them as per the 
circuit diagram. When you press the button, the siren will beep along 
with the red light (as in police van and toy car). You can use it as a 
buzzer in playing games - for “fastest finger first” or when time is up. 

NOTE: The current supplied by two 1.5 volt batteries is insufficient to 
make LED and siren work in series connection.  

11. Chain of lights in Series 

Connect 5-6 LEDs in series with the 9 Volt battery as 

shown. Use different combinations of LEDs. Observe that: 

i) All the lights glow dimmer when connected in series.  

ii) When at least one red flickering LED is used, all the 

LEDs start flickering with it. 
 

12. Electromagnet Game  

Wind around 100 turns of laminated copper wire (brown / maroon colour) around the long 

screw and cut it. The outer colour is the lamination. Remove the lamination from both the free 

ends by scraping it off using the pen-knife. The wire inside will now look shiny. Connect the 

battery holder to the free ends. Current in a coil produces a magnetic field making it a temporary 

magnet. It can attract small screws, nails and pins. The coil remains magnetic as long as current 

passes through it. When the clip 

is removed, the current gets 

switched off, the coil loses 

magnetism and the small screws 

fall down. 
 

Play a game with your friends to 

see who can pick and drop more 

screws from one place to 

another in half a minute! 



13. Study of Electromagnet 

To study the behavior of the above electromagnet, 

place a magnetic compass at different points near 

the coil. Observe how the needle gets deflected. 

Reverse the direction of the current in the coil by 

reversing the battery. The compass will now 

deflect in the opposite direction. 

14. Electronic Match-the-Pair Game 

Make a template as shown in the figure (front side). (Tip: Use data which you want to learn by 

heart! E.g. Capitals, rivers, historical years, scientists, etc.) Make holes as shown. For each 

matching pair- 

i) Connect a strip of aluminium foil on the back.     ii) Cover the foil with cellotape to insulate it. 

iii) Connect the two ends of the continuity tester into the holes on the front side and check if the 

light glows. Repeat this for each matching pair and your game is ready!  

Note: If the light glows when unmatching pairs are connected, that means the foil is not properly 

insulated with cellotape.  

Make new games in no time – don’t stick the foil again! Just keep a stack of papers and make 

holes in the same position as this template. Also keep the answers in same position (e.g. 1 

matches 3, etc.) Keep the new game on top of this one. The holes will match and the light will 

glow just the same! 

 

 

 

 

 

 

 

 



LEVEL 2 – ADVANCED PROJECTS 

To start making complex connections, you must first learn to add a switch in your circuit! 

 

15. Connect a Two-way Switch 

When you open up the two-way switch, you will see points A, B, C as shown. In 

one position of the switch, points B and A get connected from inside. In the other 

position, points B and C get connected from inside. To understand this, connect 

the continuity tester in different positions and see when it lights up. Note the 

position of the switch in each figure below. 

 

 

 

 

 

Let us start by connecting a single device with a switch. Here we have connected an LED. Try 

making the same connections with the siren and motor also. Always check for polarity while 

connecting an LED or siren.  

 

 

16. Toggle switch  

In this circuit, you will understand the switch connection 

better. Here the switch will only toggle between the two 

devices – siren and LED. To turn off the circuit you have to 

remove the crocodile clip. (You can use two LEDs of different 

colours instead.)  

Tip – Compare this circuit with that of experiment 10 (buzzer). 



17. Household Wiring  

Here we have two devices - 

separate switches for each, just like we have at home. 

fan and LED and connect one switch to each (fig 1). 

battery separately to both just to check (fig 2 & 3). Then connect 

the actual circuit (fig 4) and chec

again. Now mount the switches and conceal the wir

 

18. Steady Hand Game –  

“How steady is your hand?” 

Connect the LED, siren and battery holder

as shown. Take out one washer from the 

pulley.  Mount the L plates, washer

the thick iron wire as shown. 

washer with the crocodile clip

washer from one end to the other without 

letting it touch the wire. If it touches the 

iron wire, the siren will beep and LED will 

glow. Practise well and challenge your friends! 

 

 

 

 

 

 fan and LED light. We will use two 

switches for each, just like we have at home. Mount the 

fan and LED and connect one switch to each (fig 1). Connect the 

battery separately to both just to check (fig 2 & 3). Then connect 

the actual circuit (fig 4) and check the working of both switches 

again. Now mount the switches and conceal the wiring (fig 5 & 6). 

 

 

 

 

 

 

 

 

battery holder 

Take out one washer from the 

, washer and 

the thick iron wire as shown. Hold the 

crocodile clip. Move the 

washer from one end to the other without 

letting it touch the wire. If it touches the 

iron wire, the siren will beep and LED will 

hallenge your friends!  



19. Toy signal with 2 lights (red and green LED) 

In this we will use 2 switches. Switch A is for making the 

entire circuit on or off. When it is on, the position of 

switch B will decide whether the signal is red or green. 

This is similar to the ‘toggle circuit’ we made earlier, only 

we have used another switch in place of the crocodile clip. 

 

20. Make a Generator – Rotate the pulley and generate electricity! 

What is a generator? - It is a device which generates electricity. Here we will make a device 

which will have a pulley and a bulb. When you will rotate the pulley, your muscular energy will 

get converted to electricity and the bulb will glow. 

How does it work? - A motor and a generator have similar structure. Basically there are two 

magnets, and a coil which can rotate between the magnets. When we pass electricity through 

the coil, it starts rotating like a motor. And conversely, when we rotate it, it generates electricity! 

So to make our generator, we must have a coil, which is able to rotate in between two magnets. 

As we know that this arrangement is there in our electric motor, we will use the same motor to 

generate electricity.  

How to make it? - Mount the small white pulley onto the motor shaft. Put 3 washers as shown in 

the figure and mount the red pulley onto the L plate using the 2 nuts as shown. 

 

Do the wiring and mount the motor and 

LEDs. Check that both the pulleys are in one 

line and connect them with the rubber band. 

Rotate the pulley clockwise. Observe that 

your generator produces electricity and one 

LED glows. Now rotate the pulley counter 

clockwise – the other LED will glow as the 

direction of current reverses.  

 



LEVEL 3 

21. Jumping Ring Magic 

Take off the wooden base of the push button by remov

a circular shape. Put it through the hole of the wooden plate and hold it firmly as shown. Place 

the ring (washer) and neodymium magnet as shown. Slowly pull the magnet away to the right. 

You will see that the ring jumps up away from the magnet. 

 

 

 

 

 

 

 

 

 

22. Toy signal with 3 lights (red, yellow and green LEDs)

Note:  

1. In this circuit diagram, ‘earthing

the points having this symbol (

of LEDs and battery) are to be connected together. 

2. Here, a crocodile clip is used to make

Remove the clip when you are done. 

3. One position of switch A will make 

glow. When switch A is in the other position, 

Switch B will toggle between

yellow LEDs.  

 

 

 

 

 

 

 

 

 

 
 

LEVEL 3 – CHALLENGING PROJECTS 

Take off the wooden base of the push button by removing the screws. Bend the thick iron wire in 

a circular shape. Put it through the hole of the wooden plate and hold it firmly as shown. Place 

the ring (washer) and neodymium magnet as shown. Slowly pull the magnet away to the right. 

ng jumps up away from the magnet. Try to find out why this happens!

signal with 3 lights (red, yellow and green LEDs) 

earthing’ symbol is used. All 

the points having this symbol (negative terminals 

are to be connected together.  

rocodile clip is used to make the circuit on. 

Remove the clip when you are done.  

A will make the red LED 

. When switch A is in the other position, 

toggle between the green and the 

ing the screws. Bend the thick iron wire in 

a circular shape. Put it through the hole of the wooden plate and hold it firmly as shown. Place 

the ring (washer) and neodymium magnet as shown. Slowly pull the magnet away to the right. 

Try to find out why this happens! 



23. Two-way wiring 

This type of connection is usually used to operate a lamp 

from two different positions. E.g. A staircase lamp with 

one switch below the staircase and one switch above. 

Any switch can be used to put the lamp on or off.  

Now that you have gained some experience, a circuit 

diagram should be enough for you! 
 

24. Half Commutator DC motor 

Making the coil:  

Take around 90cm laminated copper 
wire. Wind around 10-12 turns of 
wire around a 1.5 volt eveready 
battery to make a coil as shown. 
Both the ends should be in one level 
without any bends. Scrape off 
bottom HALF insulation from one 
end and FULL insulation from the 
other end of the coil. (See diagram) 

Preparing the base:  

Fix two L-brackets and 2 screws at the centre as shown. Put the neodymium magnet on top of 

the 2 screws at the centre. (The screw will reduce the gap between the coil and the magnet.)  

Be CAREFUL with the neodymium magnet. It is very strong and tries to stick to almost anything!  

Starting the motor:  

Put the ends of the coil through the upper holes of the L brackets as shown. Connect crocodile 

clips to the two ends of the battery connector (If you haven’t done so already, do go through the 

basic videos and do the pre-work). Connect the crocodile clips to the L brackets. Give an initial 

push with hand to rotate the coil. Then the coil will continue to rotate by itself! 

 

Note: Some adjustments and trials will be required to 

make your DC motor work. Try using a new battery. Try 

moving the base to change to angle. Check proper removal 

of the wire lamination. Keep trying, do not give up! Do 

have a look at our videos (visit www.rahulogale.com)  



25. Homopolar Motor 

Stick the neodymium magnet onto the negative terminal of a 1.5 volt battery. Bend the 

laminated copper wire into the shape shown below. (The dimensions are approximate – you will 

need your own trials.) When the tip rests on the positive terminal of the battery, the lower 

portion should touch the neodymium magnet. Remove the insulation from the tip and the lower 

portion completely. When you hang the wire as shown, it will start rotating by itself.  

 

 

Some more designs for ‘homopolar motor’ which you can find on the internet –    

 

 

 

 

 

 

 

 

 

26. Four Lights Circuit  

In this circuit, we will use all 4 types of LEDs. We will 

operate them taking advantage of the four different 

positions of two switches. A different LED will light up in 

each possible combination (up-up / up-down / down-up / 

down-down). Only one LED should light up each time.  

 
Do check out the guidance videos on our website 

www.rahulogale.com or search for ‘Ogale Electricity Kit’ 

on YouTube. 


