

Headstock Design

This activity to help plan their headstock shape for the acoustic guitar.

Learning Objectives:

1. Students will be able to explain how an object can be both functional and convey a design idea at the same time.
2. Students will be able to explain the importance of designing parts that fit well together (tuners, strings, and headstock)
3. Students will demonstrate ability to create pencil sketches and choose from several designs.
4. Students will demonstrate safe use of bandsaw and drill press or hand drill.
5. Students will demonstrate an understanding of the importance of creating unique work and not copying others.

Materials Required:

Headstock design template
Pencil
Guitar neck
Neck
Headplate veneer
Band saw
Drill press
sandpaper

Safety:

safetys:




Safety glasses should always be worn in laboratory settings.


Pre-Activity:

The shape of a guitar headstock is a like a signature, or identifying mark. Every manufacturer and independent builder strives to create a unique profile that sets their work apart from others and spark recognition among their fans or followers. Unlike a six-inline electric guitar headstock, an acoustic guitar’s 3x3 headstock doesn’t leave much perimeter to customize. Generally, the very top edge of the headstock is the only area that is suitable for creating a unique profile. The sides of the headstock must be considered no-fly zone as the tuners sit along both of these sides. Altering the sides of the headstock, infringing on the distance from the edge to the tuner holes can create problems during final assembly.



Activity



Consider different headstock shapes that are used in the guitar world. The guitar headstock serves two roles at once: First, it serves a functional role in anchoring the tuning machines. Strings must be able to run unimpeded in a straight line from each string nut slot to each tuner. Second, the headstock serves an aesthetic purpose as a unique identifier for each guitar. All acoustic guitars with 3x3 headstocks work the same way, yet there are many subtle variations. Are the sides straight, curved? Are the sides parallel to the center axis of the neck, or skewed at a slight angle. Small changes make a big difference in how the strings run from the string nut to each tuner post. REMEMBER, the strings will pull in a straight line. Poor choice of placement for the tuners could cause strings to interfere with tuner posts they don’t actually wrap around.

Use the attached headstock template for reference. Consider how you might cut the wood for the end of the headstock to create your shape. It would be useful if you had access to your neck, and if your headplate veneer was already glued on. Be sure the center of your tuning machine is no less than ½” from the edge. The template shows spacing of 1-9/16” apart between tuners. If you alter the spacing of the tuners, it would be necessary to also change the angle between the sides and center line of the neck. It might also be necessary to alter the distance of the edges from the center line of the neck. This would prevent the strings from contacting or rubbing tuner machine posts that the string doesn’t wind around. If you can get access to some acoustic guitars in your lab or at a cooperating guitar shop, you might do well to take not only some photographs, but measurements from the tuners to the string nut, and measurements between tuners.

** Before you can actually cut your headstock, you must have your headplate veneer glued on. This means your fretboard must also be glued on. To position the headplate, you want to sand a bevel on the nut-facing edge of the veneer. The best way to do this is to hold the veneer at the desired angle and run it across sandpaper adhered to a flat surface. You want to trap the string nut between the end of the fretboard and the headplate veneer and clamp the veneer in place.  It will be much more difficult to trim the veneer to match the headstock if you have not glued the veneer on first. You also will have problems getting the string nut to sit properly between the fretboard and headplate veneer if you change the sequence of operations in assembling the neck. With that warning out of the way, we proceed…
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Side elevation of neck showing fretboard, nut, head plate, and headstock.

Once you have settled on a headstock shape, cut it out with scissors. Carefully attach it to the back of the headstock with tape. It must be attached to the back of the headstock because the headstock will have to be placed face down on the band saw table to cut the profile. Be sure your pattern lines up with where the string nut and headstock veneer meet. Once your pattern is taped to the back of the headstock, you can trace the perimeter. Don’t forget to also transfer the center marks of each of the six tuner machines from the pattern to the wood.  With the pattern transferred, and the center points marked, you may now follow your instructor’s directions about cutting and drilling the headstock. After these two machine operations are completed, you will sand your shape smooth in preparation for finish. 





Headstock design template 
[image: ]
image provided courtesy Taylor guitars
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Conclusion




The idea of the guitar headstock sits at the intersection of function and aesthetic. Function must be served first.  Here are a few questions to consider. Your instructor may ask you to answer these as part of a reflective statement if you are keeping a portfolio.
[bookmark: _GoBack]
How do you think you did? 
What do you think you could have done better? 
After having gone through this process, how have your opinions about other headstock shapes changed?
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Standards




	Student Performance Objective(s):

	HS-ETS1-2 
	Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering. 

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Constructing Explanations and Designing Solutions 
· Design a solution to a complex real-world problem, based on scientific knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff considerations. (HS-ETS1-2) 
	ETS1.C: Optimizing the Design Solution 
 Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions about the priority of certain criteria over others (trade-offs) may be needed. (HS- ETS1-2) 
	Systems and System Models 
 Models (e.g., physical, mathematical, computer models) can be used to simulate systems and interactions— including energy, matter, and information flows— within and between systems at different scales. 
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