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Abstract— The main objective of this paper is to explain 

making design of wireless power transmission using Tesla 

Coil. This design has a similar working like Tesla Coil. It is 

able to produce sufficient high voltage and high frequency 

current on the secondary side of Tesla Coil. The concept of 

wireless power transmission was invented by Nikola Tesla. 

This proposed design is without alternating current voltage at 

the input voltage. 
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I. INTRODUCTION 

A Tesla Coil is an air core resonant transformer capable of 

generating high voltage and high frequency current. Tesla 

Coil is high voltage transformer which is efficient and safe 

when we operate it carefully. It allows us to produce 

sufficient lightning discharge and transmit wireless 

electricity. Basic objective of this project is to develop a 

simple Tesla Coil which is capable of transmit wireless 

electricity. 

The combination of high voltage capacitor, primary 

and secondary coil, spark gap and low dc voltage input also 

is required to generate a high oscillating voltage at output of 

secondary circuit. Using 5v direct current supply as an input 

for generation of high frequency current. 

II. BASICS OF TESLA COIL 

Tesla Coil is invented by Nikola tesla. It is resonant air core 

transformer which is generate high voltage and high 

frequency current. [1] 

Today various devices are work on the principle of 

Tesla Coil. Tesla Coil has been used to conduct various 

experiments, electrical lightning for educational experiments 

and also for wireless power transmission. A Tesla Coil is air 

cored resonant transformer. Air cored means it is not use 

metal as core. But working is similar as regular transformer 

use in electrical system. Tesla Coil voltage transformation 

ratio is different from regular transformer which is 1:100 

respective to the primary and secondary coil or windings. 

For operation at higher frequency Tesla Coil is use 

air core which is also work efficiently. [4, 6] Tesla Coil 

design is work on ac power source. High voltage capacitor, 

spark gap which is used to excite primary winding of Tesla 

Coil. 

Primary and secondary winding of Tesla Coil are 

design which has same resonant frequency. Table I shows 

the description of torus, spark gap, high voltage capacitor, 

and Tesla Coil. [4, 5] 

Parts Description 

High 

voltage 

capacitor 

Capacitor value is calculated as per 

resonance frequency. 

Capacitance accuracy matching is difficult. 

Spark gap 
It is high power switching device. 

High voltage capacitor discharges through 

spark gap into primary winding. 

Primary 

winding 

Inductive part of circuit helping to form 

resonant circuit. 

Primary winding made from copper 

tubing, copper wires or heavy gauge wires 

to vary inductance. 

Secondary 

winding 

In secondary winding voltage 

multiplication process is achieved. 

It is air cored coil wound on PVC pipes 

with hundreds or thousands of turns. 

Torus 

It works as capacitor in secondary winding 

circuit. 

Also known as top load. 

Made from brass, bronze or metal alloy. 

Table 1: Tesla Coil Parts 

III. DIFFERENCE BETWEEN TYPICAL AND ALTERNATIVE 

TESLA COIL 

Generally, typical Tesla Coil circuit is somewhat different 

from alternative Tesla Coil circuit. Figure 1 and Figure 2 are 

the typical and alternative circuit of Tesla Coil respectively. 

In the both circuit spark gap, high voltage capacitor, primary 

winding and secondary winding are same. In alternative 

circuit, electronic circuit use for high voltage purpose 

instead of high voltage transformer use in typical Tesla Coil 

circuit. 

 
Fig. 1: Typical Tesla Coil circuit [1] 

 
Fig. 2: Alternative Tesla Coil Circuit 

Electronic circuit use in alternative Tesla Coil 

circuit works as high voltage source. Combination of 

transistor and fly back transformer work as inverter and also 

combination of diode and capacitor connected to 

transformer output which boosts the voltage level up to 

required voltage. 
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IV. OPERATION OF TESLA COIL 

Figure 3 shows the circuit diagram use for wireless electrical 

transmission by using Tesla Coil. The circuit consists of 

Battery, switch, transistor, capacitor, diodes, spark gap and 

Tesla Coil. According to the circuit diagram, 230V AC 

supply gives to charge the battery, so actual when the 

battery is get full charged, the DC supply gives 5V as input 

then this input DC supply voltage gives input to the 

electronic circuit. 

 
Fig. 3: Circuit Diagram 

This electronic circuit consists of transistor, 

transformer, combination of diodes and capacitors. When 

the battery gets fully charged, it just needs to be switched 

ON for the required function and this voltage from the 

battery is applied to the next oscillator stage comprising a 

transistor-transformer coupled oscillator. The accompanied 

transformer steps-up the oscillating frequency at its 

secondary winding and functions like a smaller version of an 

inverter. The stepped-up AC at the output of the transformer 

is further boosted up through a diode and capacitor network. 

The boosted voltage ranging several thousand volts gets 

stored inside an output AC capacitor across the output ends 

which are finally provided to the spark gap for switching 

operation. 

This switching of high voltage at spark gap applied 

to the primary winding which is wounded around the 

secondary winding on the PVC pipe. Both this forms the 

Resonant condition, and this work as resonant transformer. 

At this resonant condition, mutual induction 

between these primary and secondary winding which will 

increase the primary voltage to hundred times. Tesla Coil 

have 1:100 ratio between primary and secondary coil. 

Secondary winding bottom end is connected to ground and 

top end is connected to torus. Torus is used as top load of 

Tesla Coil which will form the load capacitance. 

This torus transmit the power wirelessly and we 

can also check this transfer of wireless energy by keeping 

middle (one end is connected to the ground) or bulb near to 

the torus. The lightening discharge is seen between the 

middle and torus. And if the bulb comes in contact closer to 

the torus then it shines slightly if it’s near to the torus. 

 
Fig. 4: Implementation of Tesla Coil 

Figure 4 and figure 5 shows the actual 

implementation of Tesla Coil and wireless transmission of 

power. 

 
Fig. 5: Wireless transmission of power through Tesla Coil 

V. CONCLUSION 

Day by day there has been a great advancement in the field 

of wireless transmission of power. Through this project we 

have successfully achieved wireless transmission by using 

the Tesla Coil. 

ACKNOWLEDGMENT 

We would like to express our gratitude to Prof.Ankit 

Chourasia for necessary support and guidance during 

various stages of work. I would also like to thank our 

Electrical Department for support. 

REFERENCES 

[1] M.B. Farriz, A .Din, A.A. Rehman, M.S. Yahaya, 

J.M.Herman,” A simple Design of Mini Tesla Coil 

with Dc Voltage Input,” proceedings of IEEE, DOI 

10.1109/iCECE.2010.1453 

[2] J.E. Brittain,” Electrical Engineering Hall of Fame: 

Nikola Tesla,” proceeding of IEEE, Vol. 93, Issue 5, 

pp. 1057-1059, May 2005. 

[3] J.Roshbach, “The Tesla Free Electron Laser,” Particle 

accelerator conference 1997, Vol 1.pp719-723, May 

1997. 

[4] G.L.Johnson, “Building the World’s Largest Tesla Coil 

History and Theory,” Power Symposium, 

1990.Proceedings of the Twenty-Second Annual North 

American, pp.128-135, October 1990. 

[5] “Operation of The Tesla Coil,” Richie’s Tesla Coil 

Web Page,  

http://www.richieburnett.co.uk/operation.html 

[6] “Electrical Transmission: Utilization and Production,” 

Tesla Coil Wikipedia The Free Encyclopedia,   

http://en.wikipedia.org/wiki/Tesla_coil 


