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CHAPTER 1 

INTRODUCTION 

1.1 Background 

 Ever since the early 16
th

 Century when the first guitar was made in Spain[1], 

the usage of guitars as a musical instrument has remained important in several 

genres of music such as pop music, classical music and rock music. While there 

are many different types of guitars being designed up till today, the main scope of 

this thesis will focus on the electric guitar. However, before the background of the 

electric guitar is discussed, other common types of guitars out in the market today 

will be described. One of them would be the acoustic guitar or the classical guitar, 

where sound is projected via a hollow wood box. The other common type of 

guitars sold today is the electric-acoustic guitar, where the general shape and 

appearance is very similar to acoustic guitars. The main difference between this 

type of guitar and the acoustic guitar is that the electric-acoustic guitar consists of 

a magnetic pickup or a piezoelectric pickup. The electric-acoustic guitar is 

commonly used among players who want the freedom of projecting acoustic 

sound while being able to manipulate its sound. And lastly, the electric guitars, 

where sound is projected by the usage of three important components: the pickup, 

the amplifier and the speaker. In brief, generally the sound is generated through 

the following process. First, when the metal strings are plucked, the pickup senses 

the vibration and sends a weak signal to the amplifier so that the signal can be 

amplified. Finally, the amplified signal will then be transmitted to the loudspeaker 
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for the sound to be generated out loudly.  

 The main focus of this paper is on electric guitars. Electric guitars are 

powered by electromagnetism, and the metal strings of an electric guitar cause a 

magnetic disturbance that will induce electricity ,when they are strummed. Under 

the strings, there are devices called pickups. It is a small electricity generating 

devices, that each consists of one or more magnets with hundreds or thousands of 

coils of very thin wire wrapped around it. The magnets produced magnetic field 

all around the coils, that passes up through the strings and the metal strings 

become partially magnetized. As the string vibrates, it generates a very small 

electric current flow through the wire pickup coils. The pickups are connected to 

an electrical circuit and amplifier, which boosts the small electric current, and 

eventually sends it to a loudspeaker [2]. 

 In electric guitar industry, there has been no significant changes made 

from recent years, with reference to technology, the materials used, its shape or 

size. In addition, the effect pedal of electric guitar is separated from the guitar 

which makes it inconveniently and relatively expensive. In this research, 

Behringer distortion is used to compare with DIY (Do It Yourself) distortion 

because it is a prominent brand and is known for its quality and affordable price. 

Because of this, doing research for new innovations in electric guitar might 

generate some remarkable advantages in the industry. This research is to measure 

the characteristic of sounds produced by the electric guitar based on the materials 

used for the body, as well as the size of the body. There are 2 guitars that will be 

modified and the modification that should be done is to change the wooden body 

http://www.explainthatstuff.com/loudspeakers.html
http://www.explainthatstuff.com/amplifiers.html
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into a nylon body. In addition, the wooden body is shaped into smaller size so it 

could serve its purpose as a travel guitar. Nylon material has been chosen, because 

it is very unyielding, and its mass production is highly efficient as nylon body can 

be made by injection molding. Other advantage of using nylon is that it can 

withstand weather changes. There would be no notable change in its color and 

shape for a long period of time or under extreme weather conditions. This makes 

it plausible to be used indoor or outdoor in any extreme condition. Unlike the 

wooden guitar, it does not resist extreme weather changes and that a change in 

color and shape would be inevitable. The other modification to be made is to 

integrate the DIY distortion into the body of the guitar. The advantage of doing 

this is that, this makes the electrical guitar more convenient and portable because 

the effect generator is already incorporated into its body as one. Finally, the 

measurement for the characteristic or quality of sounds produced by the wooden 

guitar, nylon guitar, and mini wood guitar will be made and compared, as well as 

the characteristic differences of Behringer distortion and DIY distortion.  

 In the 1930s, artists start to realize that electric guitar has the power to give 

them creativity for their own music style. Music helps to express the feelings that 

cannot be put into words, and it has the power to change lives. Electric guitar 

produces electrifying sounds, it has changed music industries and it will continue 

to revolutionize music for the next generation [3]. 
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1.2 Aims and Objectives 

This project aims to build an electric guitar with nylon plastic as its main body 

framework combined with a distortion guitar effect fixed within the body. A 

smaller size of wooden electric guitar will also be build. The project will then 

compare the performance of the nylon plastic guitar with the traditional wooden 

electric guitar, and the smaller size of wooden electric guitar. 

 

1.3 Scope of Problem 

In this research, 2 guitars are build made up of different materials which are the 

nylon guitar and the smaller size of wooden guitar. The schematic for DIY 

distortion is taken from Marshall Guv'nor and is being compared with Behringer 

Ultra distortion UD-300. The signals produced by the guitar and distortion will be 

collected using a digital oscilloscope, and transformed into frequency domain 

using Fast Fourier Transform in MATLAB program.   

 

1.4 Research Method 

 

The four-fold steps of this research are as follows: planning and identifying the 

problem, related literature studies to which the present proposed study is related or 

has some bearing or similarity, designing and preparing the product, collecting 

and analyzing data with reference to the product or the design. The research 

method will be described thoroughly in chapter 3.  
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1.5 Thesis Structure 

This thesis is organized and divided into five different chapters, as follows : 

 

a) Chapter 1 is the introduction of the project which consists of the 

background, aims and objectives, scope of problems, research methods 

and the thesis structure.  

b) Chapter 2 discusses the theory and parts of the electrical guitar and the 

distortion guitar effect. 

c) Chapter 3 discusses the research method that has been done. 

d) Chapter 4 describes the process of making a guitar distortion effect, nylon 

body, as well as smaller size wooden guitar. 

e) Chapter 5 reports tests between the signals and Fast Fourier Transform of 

Behringer distortion effect, DIY distortion effect, traditional wooden 

electric guitar, nylon electric guitar and smaller size wooden electric guitar. 

f) Chapter 6 shows the conclusions and the future outlooks. 


