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Session 4 

The Power of Induction 
Wireless power transfer has become increasingly popular recently, with devices varying from 

electric toothbrushes to high-end model smart phones sporting this exciting technology.  As the words 

imply, “inductive power” is the transference of electricity through electromagnetic fields over a short 

distance.  However, this isn’t a new idea, and has been in use for over a century in all sorts of uses and 

implementations. 

 

A lamp using wireless inductive power, circa 1910. 
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A “transformer” (the electricity transfer device kind, not the “robot in disguise”) uses 

electromagnetic induction the same way the toothbrush or smart phone charger does.  A coil of wire 

(usually copper) on one side acts as an electromagnet; the power flows through it in AC, or alternating 

current, which flips the direction of the power back and forth really fast.  Another coil is placed near the 

first, and the electromagnetism of the first coil causes electricity to flow in the second.  Now here’s 

where it gets cool: the size and number of windings (loops of wire) on each side can change how much 

power is transferred, and can “transform” the voltage higher or lower as needed. 

 

Using this same principle, most kinds of moving generators (such as wind or hydro) get their 

power by moving magnets in and around coils of wires, which pulls and pushes electricity through the 

wires.  Most small toy motors actually can work as mini generators (though not very efficiently).  

 

 

 

 

 



4H Robotics Beginner Group 2015-2016 

 
45 

 

Of course, as with most things electricity (from AC power to radio), we can thank Tesla for 

starting this craze.  It was his famous Tesla Coil that lead to the modern “resonant inductive coupling” 

technology we see today.  He imagined a world without wires, where all power is transmitted in air. 
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The wireless power modules we’re using today are very similar in nature to a small transformer 

circuit, and has a transmitter that plugs in the wall and a receiver that is used to power devices.  The 

transmitter circuit converts the direct current of 12 volts 0.5 amps to alternating current and sends it 

into the first coil, which is induces current in the receiver coil and changed back to direct current of 5 

volts 0.5 amps.  As with all wireless power transfer, some energy is lost; in this case, the number of 

windings is such that the power loss is enough to ensure that the current of 0.5 amps stays the same. 
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Starting with the receiver side, we need to first prepare the LED.  For this project, regular LEDs 

just weren’t bright enough, so we’re using 1 watt LEDs (over 16 times brighter compared to the average 

0.06 watt!).  This greatly simplifies the circuit, though we have a touch of math to do first. 

These LEDs have a forward 

voltage drop of 3.2 volts.  Our 

circuit will output 5 volts, so we 

have 5 volts - 3.2 volts = 1.8 

volts forwarded. 

1 watt divide by 3.2 volts means 

we have a target current of 

312.5 milliamps (0.3125 amps). 

So, Ohm’s Law states that volts 

equals amps times resistance.  

To get the resistance here, we 

divide 1.8 volts by 0.3125 amps, 

which equals 5.76 ohms. 

So, to make sure we don’t burn 

out our LED, we need to use a 

resistor with a higher ohm 

rating of 5.76. 

 

The LEDs we are using in this project have also 

been prepared for breadboard use, but if you 

doing this at home, note that small pins were 

soldered on to the LEDs. 

Our circuit is very simple; just wire the LED in line 

with the resistor, and use the receiver module 

(the one with the smaller, skinny board) as the 

power source.  As the LED pins have been 

soldered over, you may need to check and 

possibly flip the LED around to test it before 

you’re done. 
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Now for the fun part: 
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Using templates from MinecraftPapercraft.com, we’ll make working Redstone Lamps!  By taping 

the transmitter module to the underside of a piece of paper (that just so happens to look like a line of 

redstone), and then placing our we can hide circuit and make an awesome decoration to light the room! 

 

1: Tape the transmitter to the underside of the paper 

 

2: Cut out the template. 
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 2: Fold the tabs and sides inward 3: Glue the tabs down  

 

(Leave one side open for the circuit.  Let dry for 5 minutes.) 

 

 

 

4: Plug in the transmitter and test your circuit.  (You may need to flip the LED around at this time.) 
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5: Fold the coil under the breadboard and insert the completed circuit into the box. 

(Test it one more time before gluing the box closed.  Use tape to secure the circuit.) 

 

6: Seal the box, and enjoy your Minecraft Décor! 

 

(Note: you can download and print out different block designs to use, such as pumpkins or beacons, at 

MinecraftPapercraft.com.)  
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Sources 
https://en.wikipedia.org/wiki/Wireless_power 

https://en.wikipedia.org/wiki/Inductive_charging 

https://en.wikipedia.org/wiki/Faraday%27s_law_of_induction 

http://powerbyproxi.com/wireless-charging/ 

http://www.wired.com/2015/11/wireless-charging-airfuel-resence-qi-wpc/ 

http://www.infoworld.com/article/2616229/consumer-electronics/the-fallacy-of-wireless-power.html 

http://www.explainthatstuff.com/inductionchargers.html 

http://www.forbes.com/sites/ewanspence/2014/12/09/how-it-works-wireless-charging/ 

http://www.telegraph.co.uk/technology/news/11434736/Wireless-charging-everything-you-need-to-

know.html 

http://www.androidcentral.com/wireless-charging 

https://www.adafruit.com/products/1407 

WIRELESS CHARGER! by shazizz https://www.youtube.com/watch?v=uMNwP9UMOWM 

Wireless Electricity: a Simple Experiment by Ludic Science 

https://www.youtube.com/watch?v=d7InRZokfzY 

Power in the air by The Economist https://www.youtube.com/watch?v=I1IDC8FEIBU 
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