
 

 

 

 

Butterfly Key 

Boston University College of Engineering 

EK 156 

Ari Morse, Joseph Stone, Chirag Rathod



	  
	  

2	  

 

 

 

 

Table of Contents 
Abstract......................................................................................................................................... 3 

Introduction ................................................................................................................................... 3 

Handles ..................................................................................................................................... 5 

Tang .......................................................................................................................................... 5 

Tang Rings................................................................................................................................ 6 

Assembly ...................................................................................................................................... 7 

Parts and Materials List ................................................................................................................ 8 

Appendices ................................................................................................................................... 8 

Appendix A................................................................................................................................ 8 

Appendix B................................................................................................................................ 9 

 



	  
	  

3	  

 

Abstract 
 

 
Our goal is to design and develop a butterfly knife style key holder, aptly named a Butterfly Key. The 

shape and structure of the Butterfly Key will be exactly the same as that of a butterfly knife except 

that the blade will be replaced with a housing for a key. The housing, or tang, will be restructured so 

as to fit a Boston University dormitory room key. It will be manufactured such that the key will not be 

harmed or modified in any way.  The key will be held in the tang by a removable screw so that the 

key can be removed at any moment. The handles will be made out of impact-resistant polycarbonate 

giving them durability and strength while making them easy to manufacture. The tang will be made 

of aluminum because the stresses that keep the key in place would be too great for threads in 

polycarbonate. The handles will be engraved with “BU ENG ‘14”. 

Introduction 
 

The Butterfly Key will be a very convenient way to remember to take one’s room key whenever one 

exits the room. Other than being very cool and fun to play with, it has a good weight to it, so one 

would easily notice the lack of weight should one leave without it. It will be made out of clear, impact-

resistant polycarbonate from McMaster Carr. Not only is this plastic tough and durable, but it is also 

very easy to work with in terms of machining. The Butterfly Key will be comprised of three basic 

types of parts: the housing for the key, or tang, the two handles which are attached to the tang, and 

the tang rings. The handles will each have four sets of screws: two to hold it together, one to attach it 

to the tang, and one to act as a stopping pin for the tang. The tang will be thin but will have threads 

to hold screws. In order for the threads to have enough strength to hold the screws, the tang will be 

manufactured out of aluminum instead of plastic. This will also prevent the very thin tang from 

snapping in half while being used. When “closed”, the key and tang will be inside cavities made in 

the handles. When “open” the handles will be together with the tang and key pointing outward. See 

Appendix A for Drawings.  

 

Design 

 

The Butterfly Key will be comprised of three main 

Figure	  1	  



	  
	  

4	  

parts: the handles, the tang, and the tang rings. All of these parts except for the tang will be made of 

polycarbonate. The tang will be made out of 

aluminum. When closed, the handles will contain 

the tang and key (Figure 1 on previous page). 

Figure 2 (right) shows the closed Butterfly Key with 

the top parts of the handle removed. When open, 

the tang will be braced against them (Figures 3 and 

4). The key fits in the tang and is braced against an 

arrangement of three screws (Figures 5 and 6), one 

of which, the Key Screw, goes through the key and 

is removable. Figures 3-6 are shown blow.  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

 

	  

	  

	  

	  

	  

	  

	  

	  

	  

	  

Figure	  2	  

Figure	  3	  

Figure	  4	  

Figure	  5	  

Figure	  6	  
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Handles	  

 
The handles will be comprised of three parts: a top, middle, and bottom, all made from the same 

polycarbonate piece (Figure 7). By making the handles out of three different pieces, we avoid having 

to cut out the cavities that will hold the tang and key, which would require milling from multiple axes 

other than the standard three.  

The top and bottom pieces are going to be identical to each other except that the holes in the top 

piece will be clearance holes while the holes in the bottom piece will be threaded. The middle piece 

will be shorter in length than the top and bottom. This difference in length creates a space for the key 

and tang to sit in when the Butterfly Key is closed. 

Each of the pieces (top, middle, and bottom) will have a thickness of ¼”, giving each handle a total 

thickness of ¾”.  

 

There will be three 10-32 steel screws in each 

handle: one at the front to hold the handle to 

the tang and one in the middle and end to hold 

the separate handle parts together. There will 

also be a 10-32 steel set screw near the front 

screw to act as a “stopping pin”. The stopping 

pin prevents excess movement of the handles 

and tang when the Butterfly Key is fully closed or open. See Figure 7 (right). 

 
Tang 
 
Similar to the handles, the tang will be made of multiple 

pieces. However, only two pieces are necessary because 

the slot for the key doesn’t need to hold as much as the 

slot for the handles (Figure 8). Like the handles, the top 

and bottom pieces are identical. However, both halves of 

the tang will have threaded holes. The reason for this is 

because the tang has a very small thickness which is not 

strong enough to keep the screws in as well. By having 

threads on both sides, both the top and bottom will be able 

Figure	  7	  

Figure	  8	  
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to hold the tang together, making it more stable overall. This is especially important because the 

screws we are using are set screws which do not provide the stability of a head. The two sets of 

threads will also not line up perfectly due to tolerances so they will hold the tang together more 

tightly. This tolerancing issue is something we would have to worry about with thicker pieces, where 

the tolerances would be more important. To further alleviate this problem, the tang is made of 

aluminum, which can hold smaller numbers of threads better, and the tang and its screws are glued 

together. Only the screw in the middle of the tang that goes through the key, the Key Screw, is left 

unglued. The two screws next to the Key Screw brace against the back of key and, with the Key 

Screw, provide three points of contact with the key so that it is locked in place. See Reference 

Diagram in Appendix A concerning screw titles. 

The pocket of the tang allows the key to sit snugly and grooves cut into the sides and back are 

designed to brace against the Stopping Pins to 

allow minimal excess movement. The two 

outer holes are larger to accommodate for the 

tang rings.  

The tang was made slightly thinner than the 

rings so as to allow virtually no friction between 

itself and the handles (Figure 9). 

 

 
Tang Rings 
 

 
The tang rings act as buffers between the tang and 

the screws that they rotate on. Without the tang 

rings, the screws would be in direct contact with the 

metal tang and both the tang and the screws would 

eventually wear each other out due to the friction. It 

also may not make the most pleasant sound of 

metal grinding against metal. The rings have an 

outer diameter slightly smaller than the outer holes 

of the tang and an inner diameter the same as the 

screws they rotate around (Figure 10). 

 

	  

Figure	  10	  

Figure	  9	  
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Assembly 

 

Once all of the parts were machined, assembly began. The assembly began by screwing the 

pieces of the handles together. First, two screws were put in the bottom part of the handles (the 

end not attached to the tang) to hold the all the pieces of the handle together. The two tang pins 

were then placed in the large holes in the back of the tang and placed between the top and 

bottom handles. Screws were then put through the top part of the handle, the tang pins, and 

finally screwed into the bottom. Next, the Stopping Pins were placed were placed through the 

top part of the handles and screwed into the bottom part of the handles. With this, the handles 

were then completely attached to the tang. 
 
Next, the Bracing Pins were placed into the tang on either side of the Key Screw. The key was 

then inserted into the tang and the Key Screw was put into place, securing the key. 

 

 

 

 

 

 

 

 

 

 

 

 

Next, the Bracing Pins are placed into the tang. These pins are on either side of the Key Screw. The 

key is then inserted into the tang and the Key Screw is put into place, holding the key in the tang. 

See Figure 12. 

 

  

 
 

Figure	  11	  

Figure	   12:	   The	   handles	   are	   connected	   at	   the	   tang	  with	  
the	  key,	  Key	  Screw,	  and	  Bracing	  Pins	  in	  place.	  The	  top	  of	  
the	  handles	  have	  been	  removed	  to	  see	  the	  connection	  
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Parts and Materials List 
 

• Impact-Resistant Polycarbonate 

o 12 x 12 x ¼”  

o $14.01 

• Aluminum Sheet   

o 3 x 3 x ⅛”  

o $7.69 

• 6 -  UNC 10-32 x ¾” Steel Screw 

o $3.58 

• 2 - UNC 10-32 x ¾”  Steel Set Screw 

o $11.69 

• 1  - UNC 10-32 x ¼” Steel Set Screw 

o $7.14 

• 2 - UNC 6-32 x ¼” Steel Set Screw 

o $8.14 

• The total cost to manufacture this product is $52.25 + Tax 

Appendices 
 

Appendix A 
 

 

 

 

 
This is an image of the Butterfly Key closed. The 
engraving “BU ENG ‘14” is somewhat visible on the 
closest handle. 
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This is a view of the Butterfly Key when it is open. 

	  

	  

 

Reference Diagram 

 

Appendix B 


