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The Coil Gun 








	As a class we where given a science project of our choice to present to our peers. At first I thought of an E.M.P. bomb. Very excited that I got the approval from my professor with certain stipulations. As I did research I found that it was almost impossible for me to construct one due to a large amount of amperage needed approximately 15ka. After coming to this realization that I couldn’t build this apparatus I decided to try a Rail Gun and after much research I ran into the same problem a large amount of amperage was needed. Now after finding out that I couldn’t build either of these I was lost with no ideas. While searching the web I came across what is called a coil gun. Thrilled to find it was made from a disposable camera I immediately began construction. While building it I remembered Dan loved stuff like this because it is made from “junk”.





As I recalled he said “The neat thing about widgets made from junk if they work you know the idea has to work” or something like that. Now I finished my very first prototype and it didn’t work.


	The coil gun is nothing new; a Norwegian scientist Kristian Olaf Birkeland developed the idea. In 1900 he had patented an Electromagnetic Railgun. He also developed a theory for the visible aurora and other theories dealing with magnetism. He became wealthy by helping to create artificial fertilizers. Which then funded his passion, research. All coil guns are designed using a solenoid with some amount of current running through them. A solenoid is any given amount of wire wrapped into a coil. When a current is ran through the solenoid it creates a magnetic field. We don’t know why it creates a magnetic field it just does. The strength of the magnetic field depends on a few things. The amount of turns or wraps the wire makes around an apparatus, the amount of current passed though the wire, and the cross sectional area of the apparatus the wire is wrapped around. There are four major designs to the coil gun the Reluctance coil gun, Inductance coil gun, Reconnection coil gun, and the Thompson coil gun. 


	Of the four designs of coil guns there are two distinct types the reluctance and the inductive. The reluctance coil gun is basically a solenoid wrapped around a hollow tube (the barrel of the coil gun). This particular gun uses the attractive ferromagnetic properties of an iron or steal projectiles and carefully timing the coil’s current to generate its acceleration.  The inductance coil gun is very similar in design to the reluctance coil. Except it uses the non-ferromagnetic properties of its projectile. The projectile could be something like copper or aluminum and it has to placed near the center of the solenoid to experience the magnetic force. The 





projectile experiences an effect of eddy currents. Eddy currents are currents that are induced in little swirls (“eddies”). The magnetic field will induce small eddies of current on the projectile which will actually create internal magnetic fields in the projectile opposing the magnetic field of the solenoid. It also experiences a magnetic dipole alignment which of the two is more dominant? I don’t know. The other two types of coil guns are spin offs of the inductance coil gun. Two coils on both sides of the projectile construct the reconnection coil gun also known as the plate launcher. As current passes through the coils the projectile becomes saturated with eddy currents and it launches. When the projectile is out of the magnetic field the coils magnetic field flux lines reconnect. The Thompson coil gun is a little differently designed it uses the same concept as the inductance and reconnection coil guns. The only thing different is that the coil is wound around a steel shaft. It uses a ring like projectile with non-ferromagnetic properties. As the coil is fired the steel core becomes magnetized which then causes circumferential eddy currents in the disk accelerating it.


 	I constructed an inductance coil gun. I found instructions on an Internet web page. It used a disposable camera and a solenoid. You pretty much use the camera’s capacitor to put current through the solenoid. While creating this coil gun I encountered a couple of problems. The first prototype I made did not work at all. I had a problem with the coil and projectile. I was using a piece of steel as the projectile and the wound the coil wrong. I needed to use a non-ferromagnetic material like a copper BB. After a little more 








research I created one that worked but not well at all. It was nice to see the projectile move though. To improve performance of my coil gun I added more turns to the 


solenoid. Testing the performance of the newer coil I saw some improvements but wasn’t happy with them at all. After discussing the wiring of capacitors and putting more turns on my coil I decided to put about five times the amount of wound layers of wire then the last coil about 20 layers. After testing the new coil I noticed a dramatic improvement. I was happy enough to present this project so I threw out the idea of wiring the capacitors differently.


	Uses for the coil have not been implemented in any daily activity as of yet. Upon further research and advancements. Who knows you could see them everywhere in the near future. Possible ideas for the use of the coil gun in the military field a rose but they are more concerned with the research for a cost efficient rail gun. What about launching payloads into orbit using the coil gun? Or better yet how about using it as a launch boast so you can save on fuel consumption and develop better launching schemes. There are numerous applications this could be used for as technology develops. 


	Upon completion of my project I came to realize a few new things. I had to come to this realization to produce a lot of power you must have a lot of power. You know something it makes me laugh that I thought I could build an EMP bomb with junk or even a rail gun. I always had a profound interest in magnetism and electricity and doing this project I became more interested in both of these and how they interact with each other. 
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