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ABSTRACT 
 

 Coil guns are a relatively recent project taken up by hobbyists. The idea is to use 

magnetic fields to propel ferrous projectiles instead of using explosives or flammable 

materials as in firearms and ammunition. As yet, there is no feeding mechanism for coil 

guns: the projectiles are single-loaded and fired as simply as a breach-loaded single shot gun. 

 In order to undertake this project, every component and aspect of the system was 

designed from scratch for its specific purpose. Each part was tailored for safety, ease of 

manufacturing and ease of use. Since plastic does not conduct electricity or magnetic fields, 

the use of ABS plastics for the vast majority of the components were harnessed.  

 Since batteries are a necessary part of the coil gun itself, the design was based on a fully 

mechanical feeding system. In this manner, no power would be taken from the coil gun 

charging circuit, thereby maximizing the power output of the batteries. The basis for the 

feeder system was a trigger follower that followed a spiral rib. The spirals were used to 

rotationally index the system from linear, back and forth movement of the trigger. 

 Once fully designed, the components were produced via a 3D printer. Tolerances were 

generous to allow variation in the printer itself, as well as enough room for mating/sliding 

parts to function smoothly. The inherent difficulty with respect to indexing the system, 

mostly due to the complex geometry seen in the bolt’s spiral ribs, was the main issue in 

getting the feeder system to work consistently. Any further testing would require redesigns to 

assure more consistent function of the mechanism. 
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BACKGROUND 
 In the world of magnets and electronics, the coil gun is an interesting and unique 

application that many people, from casual hobbyists to serious engineers, have tinkered with 

and built from very simple materials. It operates on the same principles as a solenoid, except 

in a coil gun, the moving ferrous core inside the solenoid becomes the projectile, and the coil 

surrounds a longer barrel, instead of just the solenoid housing. By quickly energizing the coil 

of wire that is wrapped around the barrel, an intense magnetic field is created. This field acts 

as an electromagnetic slingshot, rapidly attracting the ferrous projectile to the coil, and then 

the momentum of the projectile itself carries it out of the barrel, and on to the intended target.  

 For anyone interested in firearms or similar weapons, the idea of a portable, fully 

automated coil gun presents tremendous potential. Due to the principles that the coil gun 

operates under, it can launch projectiles of a similar size and weight to conventional 

weapons, yet there is no loud bang or noise associated with its function, whereas with 

conventional firearms, you have a sudden, loud noise, and frequently a bright flash. Also 

with conventional firearms, there is often recoil to deal with, because when the projectile 

exits the barrel, the high pressure that propelled the bullet down the barrel is released  

 Up to this point, there has never been a fully-automated coil gun in existence. Most 

setups that do exist are single shot, where the projectile is individually loaded into the barrel, 

and then the user charges up the circuit and fires. What is desired is a mechanism that will 

load a projectile into the barrel from a magazine. This magazine will hold a sufficient 

capacity of projectiles, as well as the power source to charge the circuit. Then, the user will 

simply pull the trigger which will fire the projectile.  

 

Challenges 

 Since this has never been attempted on a full scale yet, the vast majority of the setup will 

be custom-made components, and use some standard components like LED’s, voltage 

indicators, capacitors, wires, and electric motors. Also, there will be a hefty amount of math 

to be done. Without knowing how much battery power will be required for a full magazine’s 

worth of shots, the design for the outer receiver and magazines cannot be possible. Therefore, 

part of the design phase is going to be finding the requirements of the device via 

mathematical calculations, as well as possibly performing actual tests and evaluating the 

results. 
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RESEARCH AND FEEDBACK 
 

 The first problem when starting a project like this is that it deals with a mechanism that 

does not exist as yet. However, there are several examples of mass-produced power tools and 

other devices that might not do the exact same thing, but something similar. A pneumatic 

operated nail gun is common with carpenters, roofers, and other construction jobs. Its use of 

compressed air, springs, and in some ways, brute force power a small nail into whatever is 

required, such as wood and plastic.  

 With the nail gun, a small motor operates a set of gears, and pulls the bolt assembly (in 

red) to the rear in Figure 1. Once in the rear position, the resistance of the springs causes the 

bolt and the nail that has been fed upward, to shoot forward. This forward action propels the 

nail out of the gun, and into whatever material desired. The nail gun also uses a spring-loaded 

magazine feed similar to a real firearm. Once the first nail is shot and the bolt assembly is 

locked rearward again, the spring in the magazine forces the next nail into the bolt’s path, 

ready to be fired when the trigger is pulled again. 

  In Figure 2, you can see what appears to be a child’s toy modeled after a revolver gun. 

The creator had taken the toy, and used it as a base part, and designed a portable and 

somewhat reloadable coil gun from it. This one was able to fire 6 shots within quick 

succession and was powered by a simple 9-volt battery. Most of the inner workings of the 

revolver remain the same. Once the trigger is pulled and the projectile launched, the cylinder 

 
 

Figure 1: Nail Gun (1) 

Figure 2: Revolver Coil Gun (2) 



Coil Gun Feeding Mechanism William Ciarniello 

4 

can be rotated, and another shot fired.  

 In the pet supplies industry, there is a self-pumping spray bottle called the MotoMister. 

This ingenious device is produced and sold by the company ZooMed, which produces a vast 

number of avian, reptile, and other pet products. The MotoMister uses a slider crank 

assembly that is connected to a small motor via gear drive. The power source, motor, gear 

drive, trigger assembly, and slider crank assembly are all housed neatly inside the head of the 

MotoMister system. When the trigger is depressed, battery power is transmitted to the motor, 

and the slider crank pulses back and forth, pumping a small volume of water out of the 

nozzle at the end of the head.  

 

 
 Figure 3: Avian 

MotoMister (3) 
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SURVEY RESULTS 
 

 Surveys for this project were distributed to several individuals who have either 

experience with coil guns, or firearms in general to limit inaccurate results on the survey. The 

survey in its entirety can be found in Appendix C. The criteria they rated, and the average 

score found from all the survey results can be seen below. As Figure 4 shows, the quickness 

of the mechanisms action is of utmost importance, with average scores of 4.7 and 4.6 for 

delay between shots and quick firing, respectively. Those two are very similar in 

terminology, but focus on slightly different functions. Delay between shots has to do with the 

charging system, that is, the time it takes from when the last projectile is fired, up until the 

entire system is charged by the power source, and is ready to be fired again. This is 

somewhat limited to the size of the power source and the limits of standard electrical 

components. 

 Quick firing encompasses the entire loading and firing process, from inserting the 

magazine which holds the projectiles and the power source, turning the mechanism on, 

waiting for the circuit to charge up, and finally pulling the trigger. An easy way to think of it 

is “Quick Firing” is a mesh of the Delay between Shots, the Ease of Operation, and the Ease 

of Use. Safety also ranked very high, with an average of 4.2. Repeatability, Ease of 

Operation and Ease of use rounded out the top half of the top customer requirements that 

were desired. Light Weight, Compactness, Cost, and Efficiency rated fairly low on the scale 

and emphasis on those would not be as important.  

 The next portion of the survey listed the satisfaction of similar existing devices, found 

from interviewing one individual who actively uses coil guns now. Figure 5 below shows the 

results. Efficiency, sufficient capacity, delay between shots, and quick firing all show the 

lowest possible score. Repeatability and cost also rank very low. However, light weight, 

compactness, ease of use and operation, and safety rank much higher.  

 From these figures, a planned satisfaction must be then estimated, meaning that after this 

project, if the surveyed individual tried this device, he would rank this feeding mechanism 

 
 

Figure 4: Customer Importance 
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much higher than he ranked any devices he’s used in the past. None of the planned 

satisfaction values, as you can see, were ranked at 5, because in order to get a 5 rating, every 

single person that was surveyed again would have to rank it a 5, which is very ambitious but 

also difficult: statistically, if even one person ranked it below a 5, the average would drop 

below the planned satisfaction level. 

 Figure 6 shows the relative weight of the customer features. After finding what 

customer’s desire, the designer is also allowed to add his/her own input to the numbers, and 

affect the overall importance of the features to a small degree. Following after the survey 

results, the characteristics of delay between shots, quick firing, sufficient capacity, and cost 

all factor heavily, earning a maximum 1.1 value. Efficiency, repeatability, safety, and 

compactness are unaffected with a rating of 1, and ease of operation and ease of use rank at 

 

 

 
 

Figure 6: Satisfaction Ratings 

Figure 5: Relative Weight 
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0.9 meaning they are still important, but not as critical as some of the other characteristics 

above them. 

 For the full table that compares the results of the survey, which is also known as the 

House of Quality, please see section D of the Appendix. There you will find a combination of 

Figures 4, 5, and 6 and how they relate to one another. 

 

 

 

 

 



Coil Gun Feeding Mechanism William Ciarniello 

8 

CUSTOMER FEATURES AND PRODUCT OBJECTIVES 
 These customer features were taken directly from a list of engineering characteristics, 

and are sorted in order of importance. The original list can be found in section B of the 

Appendix. The importance for each of these characteristics was found by distributing a 

customer survey, getting feedback from potential customers, and performing basic 

calculations in the previous section. 

 

Delay between shots and Quick firing (19% each) 

 Simply put, this coil gun is designed to be semiautomatic. There’s no sense in having the 

dwell time between shots longer than it would take to manually load another round. This 

depends somewhat on the efficiency and quickness of the charging circuit, as charging the 

capacitor has its time limits. However, minimizing the time is key: 

1) Clearly mounted display will show voltage/amperage of charging circuit 

2) Once full power is achieved, a secondary green LED will light up, telling user gun is 

ready to fire. 

3) Feeding mechanism will be timed so by the time the next round is chambered, it is ready 

to fire. 

4) Delay time will be consistent with a typical digital camera’s delay time. 

 

Sufficient Capacity (13%) 

 In order to facilitate a safe, reliable, and quick operating system, a sufficient capacity is 

required that will house a combination of the ferrous projectiles to be fired, as well as the 

power source for the charging circuit. This will allow quick reloads, as well as eliminating 

the need to tear down the entire coil gun system to change the power source. Since the 

magazine feed will need to be lightweight, compact, and easy to handle, the number of shots 

per reload will be limited. However, considering conventional firearms normally house 10-15 

rounds, with the exception of aftermarket “high capacity” magazines. 

1) Magazine will hold projectiles as well as the power source to fire ALL projectiles in the 

magazine 

2) Magazine will hold at least 15 projectiles.  

 

Cost (10%) 

1) Plastic will be used whenever necessary to keep a strong but relatively inexpensive 

assembly 

2) Most assembly parts will be created via a 3D printer owned by the University of 

Cincinnati. As a student, these products will be procured at a reduced rate. 

 

Efficiency (9%) 

1) Feeding mechanism will be wired separately and have separate power supply from firing 

mechanism to avoid killing battery prematurely. 

 

Safety (6%) 

 Obviously, with any project, safety is always going to be a priority, especially with the 

risk of electrical shock as well as a ferrous projectile being fired at high velocity. Safety must 

be one of the most, if not the most important issue, and the product objectives reflect that: 

1) Power Button 
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2) LED indicators showing charge, readiness to fire, etc. 

3) Manual trigger safety to prevent accidental misfires 

4) Kill button that will close/open circuit should the need arise 

5) Will comply with any and all ANSI, ASTM, or ASME codes on electrical safety 

6) Clear stickers/labels will be applied to the exterior of the gun to warn of magnetic fields, 

and possible electrical shock 

 

Compactness and light weight (6% and 4% respectively) 

 Next on the list were compactness and light weight. These two go somewhat hand in 

hand: 

1) Receiver and internals will be based on existing firearms to limit size/weight 

2) Possible “bull pup” layout of the firearm where most of the mechanisms are behind 

grip/trigger assembly to limit overall length 

3) Receiver possibly based on plastic receivers of patented Nerf guns, or based on current 

rifles to keep size restrictions low 

4) All materials made out of polymers, when possible, to keep weight down. 

 

Ease of Operation/Ease of Use (3% each) 

 Next on the list were ease of operation and ease of use. There’s no sense in creating a 

new device and trying to market it to sell if it isn’t easy to operate or use. Proposed below are 

several devices and measures to help keep the operation as simple and as user-friendly as 

possible. In this way, the user will have to do the least amount of work possible to operate it 

safely and accurately: 

1) Clearly labeled switches/buttons for the functions of gun 

2) Mating surfaces will require no more effort than a standard firearm magazine/receiver 

requires to load/unload. 

3) All mechanisms internal so no interference between shooter and mechanism necessary 

4) Removable sections will be labeled for ease of disassembly and stripping down the gun 

will be possible using only simple hand tools (screwdrivers, Allen wrenches, etc.) 

5) Magazine will contain both power source for feeding/firing circuit as well as the 

projectiles 

6) Trigger pull/feel will be no more difficult than a conventional rifle/pistol trigger. 

7) Multiple LED’s will show when a round is in the chamber, when it is still charging, the 

voltage of the present charge, gun is ready to fire, etc. 
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PRELIMINARY SKETCHES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Preliminary sketches focused around getting rotary motion from a motor converted to 

linear motion that can be utilized by a slider crank mechanism. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Figure 7 First Sketch--Slider Crank Mechanism 

Figure 8 Second Sketch--Worm and Gear Crank 
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CONCEPT AND GENERATION OF DESIGN 
 

 The first concept shown is a simple slider crank design. Figure 9 shows a simple slider 

crank. The slider crank will compose of the rotating wheel, crank arm, and the bolt or piston 

on the end of the crank. A small electrical motor will supply torque to the disc, which will 

change rotational energy to 

linear energy, causing the 

piston to move back and forth. 

As the piston/bolt moves 

forward,  it will push the next 

projectile into the barrel, 

preparing to fire. The concept 

was very simple, required few 

moving parts, and would be 

cheap to manufacture and 

produce. 

 

This is attached to the motor, 

causing the wheel to rotate 

 

Off-center connecting rod 

 

Bolt will travel 

forward/backward, similar to 

an internal combustion engine 

  For the second concept, a different idea was formulated. A rotating bolt, similar to a 

revolver’s cylinder, would be the center of the mechanism. Figure 10 shows the proposed 

idea. As the bolt rotated, a new projectile would fall into the slot of the bolt, and then slowly 

feed around to be fired at a 

different position. This 

mechanism, however, would be a 

completely mechanical action, 

requiring no battery or power 

source. The advantages are very 

obvious, as leeching power from 

the charging/firing mechanism or 

adding another battery pack 

would not be required. The “fins” 

located behind the 6 channels of 

the bolt would be used to index 

the mechanism for the next shot, 

as the trigger used would provide 

some sort of leverage on the bolt. 

The strange cutouts on the back 

side of the bolt function as a kind  

Figure 9 Slider Crank Design 

Figure 10 Mark 1 Rotating Bolt 
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of ratchet, allowing the bolt to index, but providing no extra play in the system. This is to 

assure that the projectiles would be perfectly in line with the barrel every time, allowing very 

little chance of a misfire, missed feed, or a jammed projectile. The synthesis, however, for 

getting this mechanism would require complicated parts and several sub-assemblies. 

 The actual mechanism used was very similar to the second concept, but with a different 

actuation method. Instead of using the fins to provide the actuation, inspiration was drawn on 

the spiraled grooves, or rifling, used in conventional firearms. With this setup, part of the 

trigger would slide along the spiraled grooves, shown in Figure 11. The trailing arm of the 

trigger, as it returns to the forward position, would slide along the spiral groove. This does 

two things at once. The forward force pulls on the bolt, disengaging the bolt from the 

ratcheting action, and also forces the bolt to turn at the same time.  

 

 

Small bosses feed 

next projectile into 

the feeder system 

from magazine  

 

Projectiles will 

enter from top 

 

Spiral grooves 

allow trigger to 

index the feeder 

system 

mechanically 

 

Ratchet system 

allows no excess 

play in indexing 

action 

  

Figure 11 Mark 2 Rotating 

Bolt 
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ANALYSIS 
 

 The design of a feeding mechanism was intentionally created with very low spring 

forces, (under 5 lb. inches) in order to stay well below the limits of ABS plastic, as well as 

the plastic having generous thicknesses (never under .125’’ but rarely over .75’’ to keep 

production costs down) to promote overall strength and integrity of the parts. 

The mating parts between the trigger follower and the revolving bolt were the only major 

area of concern. The length of trigger pull 

is directly affected with longer grooves, or 

ribs, on the bolt. Therefore, the ribs were 

created with a straight length of 1’’ which 

limits trigger pull to a reasonable length. 

Also, because there were 6 different slots 

to hold projectiles, there were 6 ribs, so 

each rib only accounts for 60
o
 of rotation. 

Viewing the bolt from the top or side, the 

max angle the trigger follower would see 

when making contact with the bolt is just 

over 20
o
 from the parallel which can be 

seen in Figure 12. If a sharper angle for a 

shorter trigger pull was required, it’s very 

feasible to adjust the angle without 

compromising friction. 

   

 

Figure 12 Bolt Design 



Coil Gun Feeding Mechanism William Ciarniello 

14 

ASSEMBLY DESIGN DETAILS 
 For full engineering drawings of all the individual parts, please reference Appendix E. 

TRIGGER ASSEMBLY 
 The trigger, as was explained below, is responsible for mechanically actuating the feeder 

system. Composed of three parts, is simple to manufacture and assemble. Figure 13 shows 

the three parts, and how they fit together. Once assembled, torsional spring shown imparts a 

force on the follower and trigger. This force is what provides contact between the follower 

and the revolving bolt assembly.  

 

Trigger (Shown in green) 

 

Torsional Spring 

 

Follower (Shown in Black) 

 

 

 

 

 

 

 

 

 

ROTATING FEEDER SUBASSEMBLY 
 The trigger is installed within another subassembly. This subassembly makes up most of 

the “guts” of the feeder itself. Figure 14 shows the major parts of this subassembly. 

 

Cover Plate 

 

Revolving Bolt 

 

Ratcheting Adapter 

 

Push Rod, retaining ring, and spring 

 

Trigger and Follower subassembly 

 

 

 

Within this subassembly, the bolt is 

being held rearward toward the blue 

ratchet adapter via a spring between the bolt and the yellow cover plate. The green trigger 

will move backward towards the blue ratchet adapter. The trigger follower will slide over the 

generous fillet on the front side of the ribs located on the bolt. When it reaches the fully-back 

position, it will activate a microswitch, activating the coil, and firing the gun. A spring 

 
 

 

Figure 13 Trigger Subassembly 

Figure 14 Rotating Feeder Subassembly 1 
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located in the ratchet adapter will force the trigger back forward. The trigger follower slides 

along the ribs of the bolt, pulling it forward and away from the ratchet, as well as rotating it, 

as seen in Figure 15. Once the bolt 

is finished rotating, the trigger 

continues forward, stopping contact 

with the rib, and making contact 

with the pushrod, which then forces 

the next projectile into the barrel. 

The pushrod is only pushed into the 

barrel at the end of the trigger 

action, to avoid any defective 

loading of projectiles. Once the 

trigger is fully forward, the process 

can repeat.  

 

 

 

 

 

MAGAZINE SUBASSEMBLY 
 The magazine subassembly is based loosely off conventional firearm magazines. It 

utilizes a double-stack configuration, whereas the projectiles are stacked staggered in a Z 

pattern to maximize capacity while limiting overall dimensions. The magazine is then 

inserted into the body of the coil gun. Figure 16 shows the major components of the 

magazine. On the back side of the 

magazine there is a slot and holes for the 

battery source. The battery is inserted into 

the slot. When the magazine is inserted 

into the body of the coil gun, the leads to 

the battery make contact with wires 

leading to the charging circuit. 

 

Projectile 

 

Floor Plate 

 

Spring 

 

Magazine Body 

 

Bottom Plate 

  

 
 Figure 15 Rotating Feeder Subassembly 2 

 
 Figure 16 Magazine Subassembly 
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OUTER RECEIVERS 
 The outer receivers were essentially crafted around the internal parts. They are made of 

ABS plastic, like the majority of the other parts, and are designed to keep some of the parts 

fixed inside, but allowing movement of the bolt, trigger, and pushrod. They’re mirrored 

pieces for the most part. Figure 17 shows the right receiver.  

 

 

Housing for magazine, with 

channels for wiring to circuit 

board 

 

 

Generous channel for 

revolving bolt and outer 

cylinder to sit 

 

Cutout for the barrel 

 

 

Square Boss acting as trigger 

stop to prevent excessive 

travel 

 

 

 

 

 

 

 

 The two receivers are fastened together with five .375’’ hex bolts and nuts. The hex nuts 

were chosen for ease of assembly/disassembly, one of the major customer requirements. The 

housing is tapered to allow 

magazines to slide in easily, but 

also provides a mild friction fit, 

and with inverted magazines, the 

weights of the magazines keep 

themselves secured while in the 

gun itself. Figure 18 shows a 

partial assembly view. Full 

assembly views as well as 

individual part drawings, can be 

found in the Appendix section E.  

 
 Figure 17 Right Receiver 

 
 Figure 18  Partial Assembly View 
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EXPLODED DRAWING 
 

  

 
Figure 19 Exploded Drawing 
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CONCLUSION 
 In today’s world of fast-paced technological advancement, coil guns seek to find a 

unique and altogether different way of propelling a projectile. Up to this point, there have 

been no feasible solutions for a fully-contained, self-operating system for a coil gun. This 

project has made an effort to solve this problem, and has addressed many of the concerns for 

a system of this type. The simplicity yet effectiveness of the solution will set the bar for 

future developments of this kind. 
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SCHEDULE 
 

 The project schedule begins the first week of January at the beginning of winter quarter 

in 2012 with the completion of the Proof of Design Statement. The project then covers 23 

weeks, ending in the week of June 3
rd

. For the full version of the schedule, see Appendix F. 

 

Important dates for this project: 

 

December 12-31   Winter Break 

January 7
th

    Proof of Design Agreement 

January 29
th

    Design freeze 

March 3
rd

    Winter Oral 

March 10
th

    Design Report due 

March 11-17
th

    Winter Exams 

March 18-24
th

    Spring Break 

May 12
th

    Demo to Advisor 

May 19
th

    Demo to Faculty 

May 26
th

    Spring Oral 

June 2
nd

    Final Report due 

 

Figure 20: Schedule 
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BUDGET/ BILL OF MATERIALS 
 Below is listed a preliminary bill of materials and anticipated costs. For the most part, 

this project will use items that are taken from SolidWorks and printed on a 3D Printer at the 

University of Cincinnati, College of Engineering and Applied Science for a reduced cost, or 

no cost at all. The idea of this project is to be effective, but simple as well.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 For some of the other parts, they are standard electrical components such as light 

emitting diodes (LED’s) used to indicate to the user whether the device is on, active, ready to 

fire, etc. as well as switches used to turn the system on and off, micro switches to determine 

position of the bolt/feeding mechanism, and an across-the-board kill switch, should an 

emergency situation arise that warrants a total stoppage of all functions. Finally, the last item 

is a miscellaneous, 20% spending buffer. This is mean to cushion the budget, should any 

unforeseen snags come up in the design or building phase. 

 

 

 

 
 

Figure 21: Budget/Bill of Materials 
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MANUFACTURING 
 

 Once the vast majority of components 

were created in SolidWorks, the actual 

manufacturing processes were very simple 

and straightforward. As was said before, the 

components were 3D printed in ABS plastic 

to make sure that they did not create any 

electrical/magnetic interference, as well as 

being light and relatively strong. Figure 22 

shows one of the receivers, or shell halves, 

fresh out of the 3D printer. Note the ridges 

on the rounded edges. These are simply a 

part of the process of 3D printing, and are 

not able to be minimized. For external parts, this was not 

an issue, but for internal or mating parts, light sanding was 

required to assure proper fitment and function.  

 Figure 22 shows one such example. The fitment 

between the two ratchet parts was very tight and close. 

Sanding of both the shaft as well as the hole was required 

to assure smooth sliding. Overall, though, giving a 

tolerance of .010’’ between mating/sliding parts was more 

than enough, given the tolerances inherent to the 3D 

printer. Also, the two pieces were oiled lightly to create 

even less friction. One of the issues with using ABS 

plastic is that the material is porous somewhat. After 

experimenting with a handful of different lubricants, it 

became clear that most, if not all, are absorbed into the 

materials. This became an issue when trying to do long, involved testing of the mechanism 

itself.  

 In general, the parts came out good enough for what the project required. The surface 

finish with light modifications worked very well, and even with a light layer of paint, which 

can also be seen in Figure 23, fitment was not a big issue.  

  

 
Figure 22: 3D printing process 

 

 
Figure 23: Mating Parts 
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PROJECT MODIFICATIONS, ISSUES, AND RECOMMENDATIONS 
 

There were a few issues that came up with 

the project, the main one being the trigger. Since 

the trigger was very important to the design and 

function of the feeding mechanism itself, any 

minor fault in the design or construction of the 

trigger would be evident very quickly. The first 

issue was the spring-loaded catch that was 

assembled with the trigger itself. Under spring 

tension, it had a tendency to wobble. This was 

partly due to its unsupported left side, but also 

because there was an air space between the trigger 

itself and the left receiver shell. When the shell 

was designed, it was created with minimum 

material thickness. Figure 24 shows the original 

design on the right, and the revised design on the left. As you can see, the original design was 

not supported on the left side of the trigger, which allowed the spring loaded catch, (shown in 

black), to wobble. With the revised design, there was no trigger wobble as the spring-loaded 

catch was totally supported on both sides.  

Once the trigger wobble wasn’t an issue, 

the spring-loaded catch was another issue. Due to 

the complicated geometry of the bolt, with its 

spiral-shaped ribs, the spring loaded catch had a 

difficult time following it. Figure 25 shows three 

different revised catch designs. The far right 

redesign was used, and resulted in much less 

binding up due to the extended chamfer on the top 

of the catch itself. Different springs, one with the 

strongest spring rates available for its size were 

also tried. However, on the forward stroke, the 

spring-loaded catch is supposed to follow the ribs, 

and index the bolt, loading the next projectile into 

the barrel. Sometimes, under experimentation, the spring loaded catch did work properly, but 

other times, would simply pop over the ribs. The best conclusion to the problem is that, 

although a higher (but unavailable) spring rate would help, the design of the bolt/trigger 

interface is inherently flawed. The complicated geometry of the ribs, as well as the trigger 

itself cause the function of the assembly to work inconsistently.  

Recommended design considerations, therefore, begin with a revised bolt system. 

Thicker, taller, and more robust ribs on the bolt itself would help remedy the situation by not 

allowing the spring-loaded catch to simply pop over, and reduce the number of errors in 

feeding. Next, using different materials for the trigger and bolt would help with the 

absorption of lubrication. Perhaps a material like 6061 Aluminum, which would not interfere 

with the magnetic/electrical system, could be used. However, the complicated geometry 

would be difficult to manufacture, so that could bring up another problem in production. 

 
Figure 24: Original and Revised 

Trigger Designs 

 

 
Figure 25 Spring-Loaded Catch 

Designs 
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Ideally, this would be produced by injection molding plastic, which would give a much better 

surface finish, and better performance.  
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FINAL DESIGN 
 

 Below you can see the final, completed project. All parts inserted as desired, and aside 

from the trigger/bolt interface, all functioned properly. Manually indexing the bolt itself by 

hand feeds the next projectile into the feeder from the magazine, as well as positioning a new 

projectile at the bottom, aligning it with the barrel to be shot. 

 

 
Figure 26: Full Assembly 

 

 
Figure 27: One shell removed 
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Figure 28: Full Assembly with Coil and Charging Circuit 
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Diagram shows the basic layout of a pneumatic nail gun 

 Trigger mechanism activates solenoid 

 Almost all mechanical actuation 

Few moving parts 

Easy to build 

Can use standard parts 

 

http://www.howstuffworks.com/nail-

gun.htm 

Nail Gun Mechanism 
http://www.howstuffworks.com 

 

http://www.howstuffworks.com/nail-gun.htm
http://www.howstuffworks.com/nail-gun.htm
http://www.howstuffworks.com/


 

Appendix A2   

 

 

 

 

 

 

 

 

 
 

 

 

 

Diagram of a Nail Gun that uses gas and springs to 

load/fire 

 Relies on a fuel source for combustion 

 Spring reloads mechanism 

Can be dangerous 

Complicated for what it does 

Not very feasible 

 
 

 

 

Another similar, portable coil gun, not nearly as 

complicated 

 Fully-portable 

 Multiple-shot magazine 

 Simple design 

Relatively simple 

Low design complexity 

Very inexpensively built 

Action is similar to a 

revolver—requires manual 

cocking 

Velocity is probably very 

slow 

Probably not reliable 

http://home.howstuffworks.com/nail-gun3.htm 

Combustion Nail Gun 
http://howstuffworks.com 

http://avengerhacks.wordpress.com/coil-

gun-revolver/ 

Portable Coilgun Revolver 
http://avengerhacks.wordpress.com/ 

http://home.howstuffworks.com/nail-gun3.htm
http://avengerhacks.wordpress.com/
http://avengerhacks.wordpress.com/coil-gun-revolver/
http://avengerhacks.wordpress.com/coil-gun-revolver/
http://avengerhacks.wordpress.com/
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 Battery Operated 

 Uses a small motor, two gears, and slider crank 

in the head 

 Requires no manual pumping-simply pull the 

trigger 

Simple, yet effective way 

around manual pumping 

Uses similar mechanisms that I 

plan on using 

Different application, but 

similar basic design 

http://www.zoomed.com/db/products/EntryDetail.

php?EntryID=304&DatabaseID=2&SearchID=2

&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjt

zOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M

6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2F

nZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIj

tzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6Ij

EzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9 

Automatic Spray Bottle 
http://www.zoomed.com 

 

http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
http://www.zoomed.com/db/products/EntryDetail.php?EntryID=304&DatabaseID=2&SearchID=2&SearchContext=YTo2OntzOjg6IlNlYXJjaElEIjtzOjE6IjIiO3M6MTA6IkRhdGFiYXNlSUQiO3M6MToiMiI7czo4OiJLZXl3b3JkcyI7czoxNjoiQ2FnZSBBY2Nlc3NvcmllcyI7czo3OiJIZWFkaW5nIjtzOjU6IkF2aWFuIjtzOjg6IlNlYXJjaF94IjtzOjI6IjEzIjtzOjg6IlNlYXJjaF95IjtzOjI6IjE2Ijt9
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http://www.zoomed.com/
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INTERVIEW NOTES 
with Nick Plataniotis 

Interview took place October 28, 2011 at 11:40 am: 

 

With the integrated loading system, would like the gun’s power/velocity to maintain a 

standard of +/-15% 

Magazine capacity: no less than 15 rounds 

Cycle time between shots to be within 1 second of the capacitor charging time 

Have some sort of clear readout, ex. LED readout for battery life, capacitor charging, and 

round in the chamber 

Should have a compact design, similar but not limited to an AR-15 

Magazine will have battery in it 

Modular design 

Onboard motor could have same or different (on board) power supply 

Accuracy is not important 

Functionality, however, is very important 

No clear weight constraints, must weigh near, or less than, a standard fully loaded AR-15 
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APPENDIX B: CUSTOMER FEATURES 
 

General: 

Safe 

Easy to manufacture 

Easy to assemble 

Easy to reload 

Easy to maintain 

Easy to clean 

Light 

Compact 

Is self-sustaining, no lubrication/light lubrication at the most 

Is repeatable 

Quiet 

Has sufficient capacity 

Is energy efficient 

 

 

 

Condensed: 

Safety 

Ease of Operation 

Ease of Use 

Quick Firing 

Delay between shots 

Compactness 

Light weight 

Cost 

Repeatability 

Sufficient Capacity 

Efficiency 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix C1 

 

APPENDIX C: SURVEY 
(The numbers in parenthesis are actual survey numbers) 

 

COIL GUN FEEDING MECHANISM 

CUSTOMER SURVEY 

The purpose of this survey is to gauge the interest in a mechanism that will automatically reload 

a handheld, portable coil gun. The system will contain the power source, ferrous projectiles, and 

the mechanism to feed them into the barrel.  

 

How important is each feature to you for the design of a feeding mechanism for a 

portable coil gun? 

Please circle the appropriate answer.     1 = low importance         5 = high importance 
  

 Safety 1 2 3(2) 4(4) 5(4) N/A Average: 4.2 

 Ease of Operation 1 2 3(2) 4(6) 5(2) N/A Average: 4 

 Ease of Use 1 2 3(3) 4(5) 5(2) N/A Average: 3.9 

 Quick Firing 1 2 3 4(4) 5(6) N/A Average: 4.6 

 Delay between shots 1 2 3 4(3) 5(7) N/A Average: 4.7 

 Compactness  1 2(2) 3(4) 4(3) 5(1) N/A Average: 3.3 

 Light weight 1 2(1) 3(3) 4(5) 5(1) N/A Average: 3.6 

 Cost 1 2(3) 3(3) 4(3) 5(1) N/A Average: 3.2 

 Repeatability  1 2 3(2) 4(5) 5(3) N/A Average: 4.1 

 Sufficient Capacity 1 2 3(2) 4(4) 5(4) N/A Average: 4.2 

 Efficiency 1 2(1) 3(6) 4(3) 5 N/A Average: 3.2 

 

If you have no coil gun experience, skip the next section. Otherwise, how satisfied are you 

with the current operation of your coil gun? 

Please circle the appropriate answer.      1 = very UNsatisfied          5 = very satisfied 
 

 Safety 1 2 3(1) 4 5 N/A 

 Ease of Operation 1 2 3(1) 4 5 N/A 

 Ease of Use 1 2 3(1) 4 5 N/A 

 Quick Firing 1(1) 2 3 4 5 N/A 

 Delay between shots 1(1) 2 3 4 5 N/A 

 Compactness  1 2 3(1) 4 5 N/A 

 Light weight 1 2 3(1) 4 5 N/A 

 Cost 1 2(1) 3 4 5 N/A 

 Repeatability  1 2(1) 3 4 5 N/A 

 Sufficient Capacity 1(1) 2 3 4 5 N/A 

 Efficiency 1(1) 2 3 4 5 N/A 

 

How much would you be willing to pay for a coil gun feeding mechanism?  

$50-$100       $100-$150        $150-$200        $200-$300        $300-$500 

 

Thank you for your time. 
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APPENDIX D: HOUSE OF QUALITY 
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APPENDIX E: PART DRAWINGS 
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APPENDIX F: BUDGET 
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APPENDIX G: SCHEDULE 
 

 

 


