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Abstract  This C essay focuses on the perceived differences between solid state amplifiers 

and tube amplifiers. We will go into depth on the subject of a "tube sounding" guitar amplifier 

and what it is that makes it "tube sounding". We will compare tube amplifiers with solid state 

amplifiers. We will also conduct a blind listening test to find out if guitarists today can make out 

the differences and point out the amplifiers who use solid state amplification or tube 

amplification. The information found in this project will benefit both guitarists and sound 

engineers looking for the right amplifier for the job. The findings in this paper show that players 

have a hard time distinguishing tube amplifiers from solid state amplifiers when subjected to the 

blind test, and that the amplification characteristics are a very small factor when choosing the 

right amplifier for you. 
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1. Introduction 

Through the line of work, sound engineers are 

often faced with the discussion of solid state 

versus valve amplification equipment.  

Over the years the musicians and sound 

engineers have seemed to concur that valve 

equipment just sounds better than its solid 

state brethren, even though there is very little 

written information on the subject. 

In fact, when measured, solid state 

amplification often shows better linearity and 

frequency response then their valve amplified 

counterparts, but still the valve equipment is 

preferred in audio applications.  

Especially in electric guitar amplification, the 

old statement that valve amplification is far 

superior stands firm to this day and it is 

generally accepted that valve amplification 

sounds better than solid state amplification. 

This notion was established a long time ago, in 

an age where solid state amplification was still 

in its early years, parallels can be drawn to the 

early iterations of the Compact Disc, which 

also improved over the years. Could it be that 

modern solid state amplification have 

managed to get up to par with the preferred 

sound quality of valve amplification, and that 

this notion is no longer valid? 

In this C essay we will address this topic and 

see if this is still the case. A blind listening test 

will be conducted from which we will be able 

to draw some conclusions whether this is 

correct. Will the guitarists be able to tell tube 

amplifiers from solid state amplifiers when 

they cannot see the amplifiers? And can they 

connect different amplification methods to 

different genres of music? 

 

1.1 Purpose 

The purpose of this essay is to find out if 

players experience a difference between solid 

state amplifiers and tube amplifiers while 

playing them, it will also be studied if the 

amplification characteristics in the amplifiers 

have any correlation with preferred sound for 

different genres. The findings will serve both 

players and sound engineers when choosing 

an amplifier for a job. Knowing whether the 

means of amplification is relevant to the 

sound or not will simplify the choice, since the 

player or engineer’s bias for or against tube 

amplification may be reduced. 

2. Background  

2.1 The tube sound 

What is the tube sound all about? 

When guitarists are asked what they 

experience when playing on tube amplifiers 

they often talk about the "warmth" of a tube 

amplifier, this "warmth" is often a figure of 

speech for sound that not too sharp in the 

high frequencies and with a slight bump in the 

low mid frequencies. 

It is also often stated that tube amplifiers have 

a better bass response which is connected to 

the "warmth".[1] 

Another factor often mentioned is that tube 

amplifiers are experienced as louder than its 

solid state counterparts.[4] In guitar 

applications volume is quite a big part of the 

sound which we will go into further detail on 

later. 

Many players has also learned to use the 

effect of overdriven tubes as a part of their 

sound, both in the pre-amplifier stage and in 

the power amplifier, and this might be the 

biggest reason for most players utilizing a tube 

driven amplifier yet to this day. 
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Often players also state that tube driven 

amplifiers have a better dynamic response 

then solid state amplifiers. 

2.2 A little history  

In the early years of the electric guitar, all 

guitar amplifiers were tube driven, and in the 

early 50's the designs were crude and simple, 

and also they had a low wattage and a very 

low efficiency. 5 to 18 watt amplifiers were 

common. 

This had the effect that when used in a live 

band setting, the amplifiers had to work hard 

to make the guitarist heard, and was often 

forced into the region where the signal was 

overdriven into distortion. 

This distortion brought out from the very low 

wattage of these amplifiers has not only bad 

effects on the guitar signal, the signal does 

become distorted and it can become harder to 

hear all the strings in a chord, but other than 

that the overdriven signal increases the 

sustain of the guitar, the length of each note 

or chord before it dies out. 

It also changes the frequency response of the 

guitar signal and adds harmonic overtones 

that help the signal cut through the band and 

is more easily heard by the audience. 

When heavily distorted the added overtones 

alters the character of the guitar signal so 

much that it behaves like a different 

instrument altogether. 

 

2.3 Loudness 

As earlier stated, tube amplifiers are 

experienced to be louder than its solid state 

counterparts. While tube amplifiers are not 

physically louder then solid state amplifiers 

when compared between two amplifiers with 

the same watt rating, it is true that the tube 

amplifier can operate beyond its range to 

some extent, and that it is perceived as 

louder. [4] 

 As stated by Russell O. Hamm [1], when solid 

state amplifiers are driven into their maximum 

rated range of operation, the signal is abruptly 

clipped, adding very high levels of linear 

distortion such as odd overtones, this is not 

pleasing to the ear and when applied in power 

amplifiers (not pre amplifiers) it is seldom if 

ever considered to be beneficial to the sound. 

Whereas the tube driven amplifier goes into 

its overdriven region with a much more soft 

transition then the hard limiting of  a solid 

state amplifier. The tube driven amplifiers soft 

transition into the overdrive region of its 

range of operation adds much less distortion 

and in a uneven manner, resulting in even 

overtones which subjectively makes the signal 

appear louder, while the electrical output of 

the amplifier is in fact not increased very 

much at all.[1] 

This makes the signal from the tube amplifier 

seem louder to the ear, even though it does 

not show up on a volume indicator.  

Since solid state circuits don't work in this 

manner, many guitarists used to playing on 

tube amplifiers take the same approach to the 

solid state amplifier as to the tube amplifier 

are displeased with the volume. Instead of 

getting the overdriven loudness they are used 

to they get hard clipping, to get by this issue 

most guitarist resort to buying solid state 

equipment with a very high wattage to 

maximize the headroom, 500w amplifiers are 

not unheard of.  

 

2.4 The "warmth" 

The "warmth" of the guitar signal in a tube 

driven amplifier is a bit trickier to specify, 

much so because it's such a subjective term, 

warmth can mean so many different things to 
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so many different people. But in guitar 

amplification it often comes down to two 

things. 

One almost overlooked factor is that solid 

state amplifiers have a more linear frequency 

response [4], while tube driven amplifiers 

have a slight drop in the higher frequencies, 

making it less harsh to listen to. This of course 

is highly irregular due to all amplifiers having 

slightly different tone stacks and frequency 

response, and it is seldom encountered in 

modern applications since modern solid state 

amplifiers are well balanced for their use and 

compensated as such. 

The main reason for the experienced 

"warmth" is the soft clipping of the tube 

amplifier. As we discussed in the previous 

section the tube driven amplifier goes into 

overdrive softly with added even overtones 

that enhance the signal whereas the solid 

state amplifier abruptly clips the signal 

resulting in uneven overtones that are not 

pleasing to the ear. [1] 

These even overtones are much more 

coherent with the original musical information 

in the guitar signal and add to the original 

signal in a pleasing way. Note here that when 

stated that tube driven amplifiers add even 

order overtones, the odd overtones are of 

course present in the signal, only the even 

ones are stronger in proportion. 

When the tube driven amplifier add the strong 

even overtones and also the odd ones, the 

signal with its overtone response start to 

resemble the overtone response of brass 

instruments [1]. 

This overtone response makes the signal seem 

"fuller" "thicker" "warmer" amongst other 

things. Whereas the solid state amplifiers 

stronger odd overtone series add to a more 

"metallic" sound which is very harsh to the 

ears. 

 

2.5 The distortion 

As previously mentioned, distortion became a 

big part of the sound of the electrical guitar, 

and in the early ages with low wattage 

amplifiers with no master volume, distortion 

was more or less introduced to your guitar 

signal whether you wanted to or not. 

Many of the most classic rock recordings that 

are often pointed at as having a really good 

guitar sound are recorded with an old 50's 5 

watt amplifier on the highest volume, and 

much of modern guitar equipment tries to get 

at that sound. This sound is of course directly 

related to the circuit of the amplifier which 

uses tubes. 

The circuit referred to utilizes a minimal 

design with 3 tubes, one for the pre amplifier 

stage, one for the power amplifier stage, and 

one for rectifying the ac current.  

This point to that the preferred sound comes 

from the tubes in the circuit since it is so 

simple, and once again we can point to the 

characteristics of tubes in an amplification 

circuit.  

The soft clipping overdrive stage of the tube 

driven amplifier adds pleasant even overtones 

to the signal and provides a much more 

smooth distortion than solid state amplifiers, 

since solid state amplifiers clips the signal 

much harder and adds odd overtones into the 

signal. [4] 

When describing distortion solid state 

distortion is often described as a "buzzy" 

sound, like angry bees, whilst tube distortion 

is more "smooth" and "warm", once again 

most likely due to the overtone characteristics 

of the tubes in the tube amplifier. 

Take note that in certain styles of music, solid 

state distortion can sometimes be a positive 

thing, though mostly introduced in the pre 
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amplifier stage. For example in music like hard 

rock and metal where the distorted sound 

needs to take less space in the mix and have a 

more rhythmic part in the music. But also here 

we can see many players with a preference for 

tube driven amplifiers. Whilst the distortion is 

often created in the pre amplifier that is solid 

state, the power amplifier is preferred to be of 

a tube driven variety. And there are many 

highly praised amplifiers for such hard music 

that is all tube and then voiced to sound more 

like a solid state amplifier. 

The pre-amplifier stage of a guitar amplifier is 

the first stage that amplifies the signal from 

the guitar pickup to a level where it can be 

worked with in circuits, the power amplifier 

stage is the point where the current is 

amplified to points where it will be able to 

drive a speaker successfully. These to stages 

can sometimes be divided so you have one 

amplifier for only power amplification, and 

then you can use any pre amplifier before it. 

 

2.6 The dynamic response  

While solid state amplifiers seem to have 

better dynamic range then tube driven 

amplifiers on paper, guitarists still prefer the 

tube driven amplifiers over the solid state 

ones. This is a more complicated issue to 

explain, but it is once again related to the way 

tubes behave in an amplification circuit.  

An electric guitar has a dynamic range of over 

80dB, while this is quite a large dynamic 

range, it is not that much of a range for a well 

built amplifier, but the percieved dynamic 

range comes down to more than just decibels. 

Touch sensitivity and the ability to make the 

weaker signals come through (weaker strings 

for example) the amplifier with good fidelity is 

often taken in consideration as a mark of an 

amplifier with good dynamics. 

Tubes require a large amount of current to 

amplify signals, and compared to solid state 

equipment they are less efficient at doing so.  

When a tube amplifier is presented to a large 

signal from a guitar that is played hard, very 

much current is suddenly needed to amplify 

the signal, which causes a voltage drop in the 

circuit [4]. This voltage drop has the 

characteristics of a compressor. This adds to 

the notion that weaker parts of the signal 

come through the amplifier more audible due 

to the strong signals being compressed. It is 

also a factor of tubes in tube driven amplifiers 

respond differently to intermodulation 

distortion than solid state amplifiers. 

T. E. Rutt [4] explains that when a single note 

is passed through an amplifier and measured, 

the difference is slight, but when several tones 

are added and allowed to intermodulate, the 

difference in amplifiers become apparent, 

though it is hard to measure. 

 

2.7 Technical  

Let's take a look at the technical aspects of the 

tube driven amplifier. First of all, let's look into 

the clipping, being one of the key aspects to 

the tube sound. 

Clipping is what occurs when an amplifier 

cannot amplify the signal any more, it can be 

hard clipping as in solid state amplifiers or it 

can be soft clipping as seen in tube amplifiers.  

Figure 1 show how a signal exposed to clipping 

looks like (Schneiderman and Sarisky [2]) 
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Figure 1: Hard and soft clipping 

The harder the angles of the clipping, the 

more odd overtones are produced by the 

clipping as it starts to resemble a square wave. 

The soft clipping in the tube driven amplifier 

occurs from the construction of the tubes 

power flow, and from the voltage drop earlier 

discussed where the grid voltage is dropped 

when the tubes are pushed to amplify hard 

fast transients. 

Another thing that affects the clipping in tube 

driven amplifiers is that the curve towards the 

maximum amplification is different at the 

bottom than it is at the top of its cycle. 

Solid state amplifiers have a very symmetrical 

brick-wall limiting on both sides of the output 

waveform which further adds to the odd order 

harmonic overtones whilst the tube driven 

amplifiers non symmetrical limiting at each 

side of the output waveform adds to the even 

order harmonic overtones in the signal. [4] 

Tube driven amplifiers also shows that its 

nonlinearity varies smoothly with its level 

which is beneficial to the first orders of 

harmonic overtones. [3] 

Attempts at simulating this soft clipping in 

solid state amplifiers have so far been 

unsuccessful, though the phenomena is 

straightforward when measured in a tube 

driven amplifier it has proven quite hard to 

emulate with solid state devices due to the 

fact that " Tube grid currents follow a power 

function relationship with voltage and solid-

state devices follow an exponential 

relationship. The exponential relationship 

causes a faster transition into a hard limit 

region of operation than the power function 

relationship found in tube circuits." [4]. 

As discussed above, all these different 

characteristics and the innate voltage drop 

characteristics found in the tube is dependent 

on the whole circuit drawing amounts of 

current in a way exclusively found in valve 

tubes. 

 

2.8 Summary of characteristics .  

It seems that there are many valid point as to 

why valve tube amplification would be 

preferred to solid state amplification in 

electric guitar amplifying applications. The 

added perceived volume differences even 

though not easily measurable is apparent to 

the listener psycho acoustically and makes a 

difference, the "warmth" discussed may be 

harder to exactly explain, but since the even 

order harmonic overtones accentuates when 

the signal starts to get overdriven, you could 

say that the distortion appears "warm". Or at 

least "warmer" then solid state distortion with 

its odd order harmonic overtones.  

The dynamic range of the valve tube driven 

amplifier is thought better because of the 

innate soft compression and intermodulation 

abilities of the valve tube driven amplifier. 

This results in the tube driven amplifier to 

have good characteristics when playing 

multiple strings which add to the feeling of 

good dynamic properties when playing, 

because of the properties of the compression 

slightly dampening the loudest parts of the 

signal and letting the weaker parts through. 

The distortion, which like all of the above 

characteristics, depend on the soft clipping of 

the valve tube, may be the most prominent 
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feature of the tube driven amplifier. 

Due to the soft clipping when driven to 

distortion, the asymmetrical distortion 

increases the strength of the even order 

harmonic overtones to give the signal a 

"fuller" and "warmer" sound. 

A subject that is surely quite important in the 

matter of solid state versus valve tube 

amplification is the reliability of the amplifier, 

old valve tube guitar amplifiers were of a very 

simple construction and had a minimal 

amount of components which made them less 

prone to break down. Whilst the first waves of 

solid state amplifiers were made to be light 

and cheap with often overcomplicated circuit 

solutions were prone to failure, and often 

being overly complicated to repair. This gave 

them a bad reputation as well. 

It seems that it is quite troublesome to 

emulate the tube overdrive behavior with 

solid state technology, due to the specific 

nature of the valve tube construction and its 

large current draw across the amplifying 

circuit, but we have not ventured into the 

world of digital emulation where the physical 

problems of creating such a circuit without 

valve tubes does not apply.  

Can the players perceive these differences 

between solid state and tube amplifiers? Or is 

it just superimposed when knowing that you 

are playing on a specific amplifier. 

3. Method 

3.1 Choice of test method  

Finding an appropriate test method for this 

test is a bit complicated, of course the 

standardized bs-1116 test or a derivative 

thereof would suffice, but since distortion and 

dynamics are directly connected to the players 

playing it would not be a fair way to judge the 

amplifiers this way. Consider the scenario if 

you were going to buy a new car, and all you 

got was videos of the cars driving down a 

track, they all look good, but you have no idea 

if the cars are easy to handle or if the drivers 

have to struggle to keep them on the track. 

So instead a live test was devised where the 

players got to play through the amplifiers 

without being able to see them. Thus the 

amplifiers respond to the players and 

dynamics and distortion will be easier to 

evaluate. 

When looking at the number of amplifiers, 

two amplifiers would not be a fair judgment 

because the amplifiers might have a distinct 

sound difference that might color the test. 

Four amplifiers, two tube and two solid state 

will give a much better evaluation between 

the amplification techniques.  

The problem with blind testing is that you 

cannot give direct control over the tone circuit 

of the amplifiers to the test subjects. You 

could have an assistant behind the curtain 

that performed the tweaks the player 

requested, but this would also be time 

consuming and less effective than finding a 

flat equalizer response that keeps the 

amplifiers close together for a good 

comparison. This is still a problem because in 

the genre questions since the equalizer 

response settings could really tip the 

amplifiers in favor of some genre. One or 

more of the amplifier could certainly be better 

at some genre, for example jazz favors a really 

flat equalizer response, while rock has more 

scooped mids. Since the test is to evaluate the 

characteristics of the amplification method 

this is still a viable method since all amplifiers 

are given a similar equalizer response.  

Since you cannot alter the knobs, the 

amplifiers are all set at breakup point, and can 

be cleaned up by using the volume on the 

guitar. This has the problem of the amplifiers 

not having the same peak volume, affecting 

the experience. Still, for giving a fair 
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evaluation of distortion this needs to be done. 

This is a part of the test where a usual 

listening test would be slightly better, but 

some important aspects still come to mind. 

Listening to string separation is hard when you 

do not know how the sample is played, this 

aspect is in favor of the live test. 

The participants will be encouraged to bring 

their own guitar, because that will give them a 

guitar which behaves as they are used to, 

since you can see the guitar as a very hard 

equalizer setting this will minimize confusing 

the performance of the amplifier with the 

performance of the guitar. Participants who 

cannot bring their own guitar will be offered a 

guitar at the test. 

3.2 The test  

The test was conducted in a small studio 

intended for vocals or solo instrument 

recordings. The room is approximately 4x5 

meters large, with slightly padded walls. This 

environment should suffice well for the test 

since the reverberation time is low and won't 

affect the direct sound of the amplifiers. The 

test setup consisted of 4 amplifiers stacked 

two and two against one of the corners. 

Pictures of the test room can be found in the 

appendix. 

In front of the amplifiers were an acoustically 

transparent cloth that prevented the 

amplifiers from being seen. The player were 

presented 4 different numbered cables that 

went to corresponding amplifier. The numbers 

were random and did not correlate with the 

position of the amplifier, the top left were 

amplifier nr 2 and the top right were amplifier 

nr 3. The bottom left amplifier were nr 4 and 

the bottom right nr 1. 

 

The amplifiers were all set at breakup volume, 

which means that when the guitar is at full 

volume, the amplifiers will distort. But when 

you roll back the volume knob on the guitar, 

they clean up. 

 

The amplifiers equalizers were set at settings 

to make them all sound alike and neutral, this 

was done by three people until they were all 

satisfied with the neutrality of the settings so 

that it would minimize the outcome of the 

test. Each person dialed in the most neutral 

setting for each amp alone, then the settings 

were discussed and a final setting was agreed 

upon. This was done by sound engineers who 

are also guitarists. 

Before the test all subjects got a brief 

explanation of the questionnaire form, how 

the scales worked and how the lended guitar 

worked.  

The equipment used was: 

Lend guitar. Japanese Fender Jaguar, 

equipped with a Gibson Classic 57 humbucker 

in the neck and a Gibson P94 single coil in the 

bridge position. This guitar features a stop tail 

and no tremolo. 

(2 of the test subjects brought their own 

guitars, one brought an American standard 

Stratocaster, and one brought a Mexican 

standard Telecaster.9) 

Amplifier number 1, a Marshall valve state S80 

clean channel solid state 40w amplifier. 

Combo design with 2x12" speakers. 

Amplifier number 2, a Fender Deluxe Reverb 

reissue, all tube 22w amplifier. Combo design 

with 1x12" speaker. 

Amplifier number 3, a Roland Jazz chorus -50 

solid state 50w amplifier. Combo design with 

1x12" speaker. 

Amplifier number 4, a Fender Tweed Champ 

(5f1) clone, all tube (NOS tube from 1951) 5w 

amplifier. This amplifier played through and 

external 2x12" open cabinet with peavey black 

widow speakers. 
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Four no name cables soldered at the 

university.  

After the brief instructions the subjects were 

left alone with the amplifiers for the test. 

3.3 The questionnaire  

In the beginning of the questionnaire are 

some basic instruction for the test, and also a 

short text explaining an example of what the 

players might listen for in the test. This was 

included to give the test subjects a hint of 

what to listen for and to give them all a bit of 

common ground to observe the different 

amplifiers from. 

All the questions are graded from 1 to 10, the 

subjects are asked to check one number 

representing the score given for each 

question. 

The questionnaire was divided into two main 

parts. The first part is about genre 

compatibility. The subjects has to rate each 

amplifier for its suitability for each genre. The 

genres being Jazz, Pop, Rock and Hard rock.  

This makes four quite tricky questions, where 

the subjects also are encouraged to write a 

word or two describing why the particular 

amplifier is appropriate or not for the genre. 

These questions are meant to see if some 

parallel can be drawn between the 

amplification technique and the genre. But 

they also serve as a way to make the subject 

really listen in to each amplifier and think 

about the sound before coming to part two of 

the questionnaire. 

Part two contains four more questions about 

characteristics they can perceive. The 

questions concern the distortion, the warmth, 

the dynamics and tube sound. The subjects 

are asked to rate each amplifier for each topic. 

They are also encouraged to write a word or 

two explaining for example why the distortion 

in amplifier number 2 is good or bad. 

After this the subject is asked to fill in his age, 

how many years he/she has played guitar, if 

guitar is his/her main instrument, if they 

mostly play at home or in the studio, if they 

are a regular member of a band, what genre 

they play in said band, and what amplifiers 

and guitars they own. 

(The full questionnaire can be found in the 

appendix) 

 

3.4 Subjects  

The 22 subjects in the test were all students at 

the university, with ages varying from 20 to 

32. 

Many of them were sound engineers and all of 

them played guitar to some extent. 

 

3.5 Analyzing the data  

The data gathered from the questions will be 

inserted into charts that display the different 

scores on the X axis and the amount of people 

who gave that score on the Y axis. This gives a 

chart where the distribution of points is 

shown clearly.  

The written answers will be discussed and 

quoted. 

In every question the amplifiers will be tested 

with a paired two-sided Students T-test to see 

if there is any statistical significance in the 

differences. 
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4. Results  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Individual scores can be found in the 

appendix) 

Amplifier 1 Jazz: 

Mean 
 

5,35 

Variance 
 

5,24 

Mean deviation 1,86 

Standard deviation 2,29 

                    Table 1 

 

 

 

Amplifier 2 Jazz: 

Mean 
 

5,64 

Variance 
 

4,91 

Mean deviation 1,88 

Standard deviation 2,22 

                    Table 2 

 

 

 

Amplifier 3 Jazz: 

Mean 
 

6,64 

Variance 
 

4,91 

Mean deviation 1,68 

Standard deviation 2,22 

                    Table 3 

 

 

 

 

Amplifier 4 Jazz: 

Mean 
 

5,41 

Variance 
 

5,49 

Mean deviation 2,04 

Standard deviation 2,34 

                        Table 4 
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Mean 
 

6,705882 

Variance 
 

2,470588 

Mean deviation 1,252595 

Standard deviation 1,57181 

Mean 
 

6,705882 

Variance 
 

2,470588 

Mean deviation 1,252595 

Standard deviation 1,57181 

 

 

 

Mean 
 

6,705882 

Variance 

 
2,470588 

Mean deviation 1,252595 

Standard deviation 1,57181 

 

 

 

 

 

 

 

 

 

 

 

 

 

Amplifier 1 Pop: 

Mean 
 

6,71 

Variance 
 

2,47 

Mean deviation 1,25 

Standard deviation 1,57 

                    Table 5 

 

 

 

 

Amplifier 2 Pop: 

Mean 
 

6 

Variance 
 

3,43 

Mean deviation 1,64 

Standard deviation 1,85 

                    Table 6 

 

 

 

 

Amplifier 3 Pop: 

Mean 
 

6,14 

Variance 
 

3,55 

Mean deviation 1,51 

Standard deviation 1,88 

                    Table 7 

 

 

 

Amplifier 4 Pop: 

Mean 
 

5,68 

Variance 
 

4,99 

Mean deviation 1,95 

Standard deviation 2,23 

                    Table 8 
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Amplifier 1 Rock: 

Mean 
 

6,76 

Variance 
 

3,69 

Mean deviation 1,54 

Standard deviation 1,92 

                    Table 9 

 

 

 

 

Amplifier 2 Rock: 

Mean 
 

6,95 

Variance 
 

5,19 

Mean deviation 1,70 

Standard deviation 2,28 

                    Table 10 

 

 

 

 

Amplifier 3 Rock: 

Mean 
 

6,23 

Variance 
 

2,66 

Mean deviation 1,30 

Standard deviation 1,63 

                    Table 11 

 

 

 

 

Amplifier 4 Rock: 

Mean 
 

5,78 

Variance 
 

6,09 

Mean deviation 2,12 

Standard deviation 2,47 

                    Table 12 
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Amplifier 1 Hard Rock: 

Mean 
 

7,12 

Variance 
 

4,73 

Mean deviation 1,80 

Standard deviation 2,18 

                    Table 13 

 

 

 

 

 

Amplifier 2 Hard Rock: 

Mean 
 

6,5 

Variance 
 

3,88 

Mean deviation 1,64 

Standard deviation 1,97 

                    Table 14 

 

 

 

 

Amplifier 3 Hard Rock: 

Mean 
 

5,36 

Variance 
 

3,96 

Mean deviation 1,55 

Standard deviation 1,99 

                    Table 15 

 

 

 

Amplifier 4 Hard Rock: 

Mean 
 

5,09 

Variance 
 

7,13 

Mean deviation 2,30 

Standard deviation 2,67 

                    Table 16 
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Amplifier 1 Distortion: 

Mean 
 

7,06 

Variance 
 

2,93 

Mean deviation 1,24 

Standard deviation 1,71 

                    Table 17 

 

 

 

 

Amplifier 2 Distortion: 

Mean 
 

6,59 

Variance 
 

3,40 

Mean deviation 1,5 

Standard deviation 1,84 

                    Table 18 

 

 

 

 

 

Amplifier 3 Distortion: 

Mean 
 

6,14 

Variance 
 

3,08 

Mean deviation 1,35 

Standard deviation 1,75 

                    Table 19 

 

 

 

Amplifier 4 Distortion: 

Mean 
 

5,64 

Variance 
 

6,53 

Mean deviation 2,18 

Standard deviation 2,55 

                    Table 20 
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Amplifier 1 Warmth: 

Mean 
 

4,82 

Variance 
 

2,15 

Mean deviation 1,22 

Standard deviation 1,47 

                    Table 21 

 

 

 

 

Amplifier 2 Warmth: 

Mean 
 

5,77 

Variance 
 

3,33 

Mean deviation 1,54 

Standard deviation 1,82 

                    Table 22 

 

 

 

 

Amplifier 3 Warmth: 

Mean 
 

6,36 

Variance 
 

5,48 

Mean deviation 1,91 

Standard deviation 2,34 

                    Table 23 

 

 

 

 

Amplifier 4 Warmth: 

Mean 
 

5,54 

Variance 
 

5,31 

Mean deviation 1,96 

Standard deviation 2,30 

                    Table 24 
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Amplifier 1 Dynamics: 

Mean 
 

5,12 

Variance 
 

5,23 

Mean deviation 1,78 

Standard deviation 2,29 

                    Table 25 

 

 

 

 

Amplifier 2 Dynamics: 

Mean 
 

6,04 

Variance 
 

4,90 

Mean deviation 1,87 

Standard deviation 2,21 

                    Table 26 

 

 

 

 

Amplifier 3 Dynamics: 

Mean 
 

5,90 

Variance 
 

2,75 

Mean deviation 1,38 

Standard deviation 1,66 

                    Table 27 

 

 

 

 

Amplifier 4 Dynamics: 

Mean 
 

6,09 

Variance 
 

6,09 

Mean deviation 2,08 

Standard deviation 2,47 

                    Table 28 
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Amplifier 1 Tube Sound: 

Mean 
 

5,94 

Variance 
 

3 

Mean deviation 1,44 

Standard deviation 1,73 

                    Table 29 

 

 

 

 

 

Amplifier 2 Tube Sound: 

Mean 
 

6,33 

Variance 
 

4,14 

Mean deviation 1,66 

Standard deviation 2,04 

                    Table 30 

 

 

 

 

Amplifier 3 Tube Sound: 

Mean 
 

6,57 

Variance 
 

3,16 

Mean deviation 1,5 

Standard deviation 1,78 

                    Table 31 

 

 

 

 

Amplifier 4 Tube Sound: 

Mean 
 

5,95 

Variance 
 

7,85 

Mean deviation 2,43 

Standard deviation 2,80 

                    Table 32 
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4.1 T test results  

4.1.1 Jazz  

T test           

SS vs Tube Amp 1 vs 2 0,658   

SS vs SS   Amp 1 vs 3 0,064   

SS vs Tube Amp 1 vs 4 0,543   

Tube vs SS Amp 2 vs 3 0,200   

Tube vs Tube Amp 2 vs 4 0,772   

SS vs Tube Amp 3 vs 4 0,064   
         Table 33: Jazz 

 

4.1.2 Pop 

 

SS vs Tube Amp 1 vs 2 0,534   

SS vs SS   Amp 1 vs 3 0,405   

SS vs Tube Amp 1 vs 4 0,174   

Tube vs SS Amp 2 vs 3 0,810   

Tube vs Tube Amp 2 vs 4 0,651   

SS vs Tube Amp 3 vs 4 0,430   
         Table 34: Pop 

 

4.1.3 Rock 

SS vs Tube Amp 1 vs 2 0,879   

SS vs SS   Amp 1 vs 3 0,314   

SS vs Tube Amp 1 vs 4 0,342   

Tube vs SS Amp 2 vs 3 0,336   

Tube vs Tube Amp 2 vs 4 0,067   

SS vs Tube Amp 3 vs 4 0,507   
          Table 35: Rock 

 

4.1.4 Hard Rock 

SS vs Tube Amp 1 vs 2 0,377   

SS vs SS   Amp 1 vs 3 0,043   

SS vs Tube Amp 1 vs 4 0,013   

Tube vs SS Amp 2 vs 3 0,063   

Tube vs Tube Amp 2 vs 4 0,061   

SS vs Tube Amp 3 vs 4 0,733   
                       Table 36: Hard Rock 

 

4.1.5 Distortion 

SS vs Tube Amp 1 vs 2 0,572   

SS vs SS   Amp 1 vs 3 0,046   

SS vs Tube Amp 1 vs 4 0,029   

Tube vs SS Amp 2 vs 3 0,494   

Tube vs Tube Amp 2 vs 4 0,208   

SS vs Tube Amp 3 vs 4 0,468   
                       Table 37: Distortion 

 

4.1.6 Warmth 

SS vs Tube Amp 1 vs 2 0,152   

SS vs SS   Amp 1 vs 3 0,06   

SS vs Tube Amp 1 vs 4 0,112   

Tube vs SS Amp 2 vs 3 0,337   

Tube vs Tube Amp 2 vs 4 0,718   

SS vs Tube Amp 3 vs 4 0,283   
                          Table 38: Warmth 

 

 

4.1.7 Dynamics  

SS vs Tube Amp 1 vs 2 0,146   

SS vs SS   Amp 1 vs 3 0,381   

SS vs Tube Amp 1 vs 4 0,187   

Tube vs SS Amp 2 vs 3 0,815   

Tube vs Tube Amp 2 vs 4 0,951   

SS vs Tube Amp 3 vs 4 0,776   
                        Table 39: Dynamics 

 

4.1.8 Tube sound 

SS vs Tube Amp 1 vs 2 0,724   

SS vs SS   Amp 1 vs 3 0,664   

SS vs Tube Amp 1 vs 4 0,888   

Tube vs SS Amp 2 vs 3 0,6   

Tube vs Tube Amp 2 vs 4 0,630   

SS vs Tube Amp 3 vs 4 0,467   
                    Table 40: Tube sound 
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4.2 Missing Data 

One test subject admitted when he got to the 

tube sound question that he really did not 

have an idea what he was listening for so he 

skipped that question. 

In the end amplifier number one started 

making weird noises and some subjects did 

not think it fair to rate the amplifier when it 

was not behaving properly. 

4.3 Sound pressure levels  

The measured SPL (A) from the amplifiers was 

as follows with the guitar at full volume from 

the seated position of the test subject: 

Amplifier number one: 103dB 

Amplifier number two: 110dB 

Amplifier number three: 104dB 

Amplifier number four: 95dB 

 

5. Results and analysis by genre   

5.1 Jazz 

This question is to evaluate the amplifiers 

suitability for jazz. 

Amplifier number one scored very evenly 

among the subjects, with a focus on the score 

six. Comments on this amplifier for jazz were: 

Muddy, undynamic, round and cozy and 

bright.  

See Figure 2 and Table 1 

Amplifier number two also has a very even 

score, comments on this amplifier for jazz 

were mostly that it was cold and too bright, 

but 3 people said it was warm and smooth. 

See Figure 3 and Table 2 

Amplifier number three has a slight 

preference shift towards the higher scores. 

Comments were "jazz-muddy" and "very even 

frequency response".  

See Figure 4 and Table 3 

Amplifier number four is very divided, the 

comments vary from "digital" and "closed up 

in a can" to "warm and smooth". 

See Figure 5 and Table 4 

5.1.1 Jazz Analysis  

 This category has no clear preference, though 

people seem to prefer amplifier number 

three, the Roland Jazz chorus, this being a 

solid state amplifier known for its good clean 

sound. Many subjects focused on amplifier 

number one being too  bright or too muddy, 

which would indicate it coming down to the 

subjects style of playing and choice of pickup 

on the guitar. 

5.1.2 Pop 

This question is to evaluate the amplifiers 

suitability for pop. 

Amplifier number one gets a really good score 

here, almost only score 5 and up to 10. 

Comments on this amp were "well defined" 

"bright" and "easily controlled distortion" 

See Figure 6 and Table 5 

Amplifier number two has a more spread 

score and is harder to point in any direction, 

comments on this amplifier were "good 

attack" "it's hard to get definition" "nice top" 

and "controlled". 

See Figure 7 and Table 6 

Amplifier number three also gets an even 

score. Comments on this amplifier were "not 

enough bite" "muddy or sharp" "distinct 

sound" "even" and "ugly warmth" 

See Figure 8 and Table 7 

Amplifier number four has a really divided 

score with comments like "nice tone" "nice" 
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"weak" "not distinct enough" and "nice 

overdrive but a bit sharp" 

See Figure 9 and Table 8 

5.1.2.1 Pop analysis  

In the pop category, there seems to be a clear 

preference for amplifier number one, the solid 

state Marshall. This amplifier was considered 

too bright for the jazz genre but its bright tone 

has given it a good score in the pop genre. 

5.1.3 Rock  

This question is to evaluate the amplifiers 

suitability for rock. 

Amplifier number one got a good score here, 

comments were "good distortion" "the sound 

isnt fat enough" "sounds like it's in a can" and 

"nice for blues".  

See Figure 10 and Table 9 

Amplifier number two has a varied score, but 

it got a lot of high scores, comments on this 

amplifier was "lots of attack" "will fatten up 

any song" "warm punchy sound" "wasp like 

distortion" "controlled tone" "terrible break 

up" and "too bright".  

See Figure 11 and Table 10 

Amplifier number three has a quite focused 

score around 7. Comments on this amplifier 

were "flat" "it works" "too hard" "meaty 

distortion" "uncontrolled low mid" and "too 

nice" 

See Figure12 and Table 11 

Amplifier number four has a really split score, 

comments were "sounds small" not good at 

all" "bad sustain" "warm and really nice 

distortion" "full sound" and "nice drive". This 

amplifier is really classic and the circuit is 

featured on many rock recordings like status 

quo and the like, some seem to really like this 

and some seem to hate it. 

See Figure 13 and Table 12 

5.1.3.1 Rock analysis  

In the rock category, amplifier number one 

and two seemed to get some preference from 

the subjects, one being tube and the other 

solid state. Amplifier number one is a 

Marshall, it should get a nice score with it 

being one of the main manufacturers of rock 

amplifiers. Amplifier number two has been 

used through history as a rock amplifier many 

times, and it is featured on many albums with 

the Beatles, which might be a rock sound 

people remember. Though the tube amplifier 

got criticism for "wasp like distortion" and the 

solid state amplifier got praise for its 

distortion and bluesy feeling, it's hard to draw 

a conclusion as to which is preferable. 

5.1.4 Hard rock 

This question is to evaluate the amplifiers 

suitability for hard rock. 

Amplifier number one gets a really good score 

in this genre. Comments were: "feels hard" 

"very raw with lots of attack" "yeah" "FAT!" 

"too sharp" and "nice pressure".  

See Figure 14 and Table 13 

Amplifier number two also gets a really good 

score in this genre. Comments were: 

"controlled tone with good bottom end" "hard 

and sharp" "nice aggressiveness" "works" and 

"a bit too nice for hard rock".  

See Figure 15 and Table 14 

Amplifier number three gets a spread even 

score for this genre. Comments were: "sharp" 

"too meaty low mid" "nice attack" "too soft" 

"transparent tone" "bad response" and 

"soulless". 

See Figure 16 and Table 15 

Amplifier number four gets a really divided 

score here, eight subjects think it sounds 

really good and the rest think it sounds really 

bad. Comments were: "Nice string separation" 

"lovely" "too tame" "too thin" "good sound" 
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"meaty!" "not enough power" and "not 

enough bottom end". Even though this 

amplifier gets a lot of bad scores from it being 

too weak, which is expected since it is only 

five watt, it also gets good scores for being 

meaty and it having good string separation. 

See Figure 17 and Table 16 

5.1.4.1 Hard rock analysis  

In the hard rock category, the most preferred 

amplifier is again the Marshall. Marshall 

amplifiers are often used in hard rock, and 

they have a classical tone associated with hard 

rock. 

It is interesting to see amplifier number two 

getting good scores such hard rock, a genre 

which wasn't invented when the amplifier was 

constructed. 

 

 

In the genre test, the solid state amplifiers 

comes out on top of the preference list. Still 

amplifier number four is a hot topic which 

either gets good or bad scores. Some people 

seem to have trouble relating to an old class A 

amplifier design. Granted these are not as 

usual these days as they were but it is 

interesting to see it described as "digital" 

5.2 Amplifier characteristics  

5.2.1 Distortion 

The subjects was asked to explain in their own 

words what they thought was the ideal 

distortion for each genre. Here is a summary 

of the comments: 

5.2.1.1 Jazz  

All the subjects seem to agree that for jazz the 

distortion should vary from none to just a bit 

of breakup on the harder notes, for 

distinction. It should be really smooth and just 

compress the signal a bit for a fluid feeling. 

5.2.1.2 Pop 

For this genre, all the subjects seem to agree 

that it should break up a bit more then for the 

jazz genre. The distortion should be bright and 

without too much low end. It varies from just 

breaking up on the heavy chords to breaking 

up all the time, but with a focus of "moving 

the guitars forward in the mix". Mostly to 

define the guitars. 

5.2.1.3 Rock 

For this genre the subjects think that with 

hard attack, the distortion should go beyond 

overdrive into distortion range. Still it should 

be able to go to almost clean sound. The 

original sound is not as important anymore, 

but there should still be nice string separation. 

The sound should be warm and well defined. 

5.2.1.4 Hard rock 

For this genre the subjects seem to agree that 

the signal should be in the distorted range all 

the time, with much low end and a really well 

defined sound. Warmth is a preferred feature, 

but it is more important that the distortion 

creates the sound that you want, almost like 

an effect. 

5.2.2 Distortion test  

In this test, the subjects were asked to rate 

the distortion of each amplifier out of their 

own preference. 

Amplifier number one did really well in this 

test. With a really high score and little 

variance it was one of the best preferred 

amplifiers in the test. Comments were: "rock-

ish" "sharp" "most fun to play on, most 

distortion" "metal" "pop/rock" and "raw".  

See Figure 18 and Table 17 

Amplifier number two also did well in this 

test, with comments like: "Pop/rock" "sharp" 

"clear" "metal" "wasp distortion" and "blues". 

Very few negative comments in this test. 



24 
 

See Figure 19 and Table 18 

Amplifier number three got an even score. 

Comments were: "jazz" "tight" "tube" 

"controlled" and "boring". Interestingly 

enough, this was the only amplifier to get 

comments stating the distortion sounded tube 

like, and it got two of those comments. 

See Figure 20 and Table 19 

Amplifier number four got a really divided 

score in this test. Comments were: "rock" 

"good tone" "rock" "timid" "rock" "artificial" 

and "rock". Most subjects seem to think that 

this amplifier is well suited for rock, but some 

regard this as a timid artificial digital 

distortion. 

See Figure 21 and Table 20 

5.2.2.1 Distortion test analysis  

Once again the Marshall (amplifier number 

one) comes out on top. The Marshall is the 

amplifier in the test which breaks up the most 

due to its circuit design, which makes it easier 

to play and more forgiving. A trait that seems 

to go well with the testers. An interesting 

point here is that amplifier number three is 

the only amplifier who gets comments about 

sounding like a tube amplifier, even though it 

is a solid state amplifier. 

5.2.3 Warmth 

The subjects were asked to describe in their 

own words what they thought best described 

warmth. The subjects all agreed that a warm 

amplifier should deliver a fat smooth low end 

with controlled low mid. And most 

importantly the high frequencies should be 

present but softened so that they do not 

sound harsh to the ear. 

5.2.3.1 Warmth test  

In this test, the subjects were asked to rate 

the warmth of each amplifier. 

Amplifier number one had one of the lowest 

scores in this test. Comments were: "Sounds 

like it is in a can" "soft" "poor" "soulless" "ice 

cold" "sharp" "fluffy and warm" "too sharp"  

and "too much presence".  

See Figure 22 and Table 21 

Amplifier number two had a decent score. 

Comments were: "nice soft tone" "tight" "nice 

warmth" "pretty cold" and "soulless". The 

comments were divided on this one. 

See Figure 23 and Table 22 

Amplifier number three had one of the best 

scores in this test. Comments were: "pretty 

hard sound" "muddy but warm" "good 

balance" "warmest" "cold" "nice top" and "a 

bit sharp" 

See Figure 24 and Table 23 

Amplifier number four had quite a divided 

score. Comments were: "too small" "sounds 

like a tin can" "no bottom warmth" "nice top 

and bottom" "full bottom" "pretty cold" "full 

tone" "unbalanced" and " thin" 

See Figure 25 and Table 24 

5.2.3.2 Warmth test analysis  

In this category it seems that amplifier 

number three is preferred. It being a solid 

state amplifier is notable in this test. Also 

amplifier number four  shows interesting data 

which is heavily divided. Some thinks it is 

really warm whilst others think it sounds really 

cold and digital. This could also be that many 

players are unfamiliar with old style 

amplifiers. 

5.2.4 Dynamics 

The subjects were asked to describe in their 

own words what they considered good 

dynamic response. All subjects thought that 

good dynamic response means that the 

amplifier delivers good string separation, and 
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follows your playing style through soft and 

hard attacks on the strings. 

 

 

5.2.4.1 Dynamics test  

In this test, the subjects were asked to rate 

the dynamics of each amplifier. 

Amplifier number one has a very spread score 

in this test. Comments were: "sharp tone no 

matter the attack" "lots of compression" "lots 

of distortion all the time" and "pretty good". It 

seems that the Marshall compresses the tone 

quite a bit from the comments. 

See Figure 26 and Table 25 

Amplifier number two also has a very spread 

score. Comments were: "good" "hard to play 

soft" "best" "attack!" "reacts well" and "good 

response in all registers".  

See Figure 27 and Table 26 

Amplifier number three scored well in this 

test. Comments were: "good response" "ok 

attack" "huge dynamics" "a bit hard" "doesn't 

feel natural" and "no difference in the sound, 

just volume". 

See Figure 28 and Table 27 

Amplifier number four has got a really divided 

score in this test. Comments were: "so so" 

"tiny amount of compression" "answers 

dynamically" "from zero to lots!" "no 

dynamics at all" "it follows your playing" 

"awesome". 

See Figure 29 and Table 28 

 

5.2.4.2 Dynamics test analysis  

Amplifier number three seems to get a steady 

score in this category, it might be because it 

has the highest watt rating amongst the 

amplifiers, but the background studies shows 

that tube amplifiers should be superior when 

it comes to dynamics, this is worth looking 

into. 

5.2.5 Tube sound 

The subjects were asked to describe in their 

own words what they considered to be tube 

sound. The subjects thought at a tube 

amplifier features a soft sound with many 

overtones. It is dynamic and warm, with a 

pleasant tight sound. It sounds alive and has 

shining treble. 

5.2.5.1 Tube sound test  

In this test, the subjects were asked to rate 

how much of a tube sound each amplifier had. 

Amplifier number one had a medium score. 

Comments were: "warm and nice" "warm but 

maybe slightly artificial" "not tubes, sharp 

treble" "almost a bit too alive" "sounds solid 

state" "soft and pleasant" and "poorest"  

See Figure 30 and Table 29 

Amplifier number two had a good score. 

Comments were: "richest" "a bit harsh" "good 

sound" "warm distortion" "sounds like tubes" 

"feels solid state" and "pretty cold" 

See Figure 31 and Table 30 

Amplifier number three had one of the best 

scores in this test. Comments were: "really 

warm and muddy" "sounds flat" "sounds like 

tubes" "sounds large" "distorts nicely" and "in 

between the others. 

See Figure 32 and Table 31 

Amplifier number four had the most divided 

score in the whole test. Comments were: 

"weak" "natural and dynamic distortion" 

"sounds digital" "distorts ugly" "sounds like 

old tubes" "not warm enough for tubes" 

"typical small tube amplifier" "good 

overtones" 

See Figure 33 and Table 32 
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5.2.5.2 Tube sound test analysis  

Again in this category amplifier number three 

gets the best results. Though not by much we 

can see a steady trend that this amplifier has 

been preferred both in warmth and in 

dynamics. Another noteworthy fact here is 

that even though most subjects defined 

amplifier warmth with almost the same words 

as they defined tube sound, they rated the 

amplifiers notably different in the two 

categories. 

6. Discussion 

It would seem that the subjects in general 

can't find the difference between solid state 

and tube amplifiers. There was even a slight 

shift towards the solid state amplifier, though 

not enough to make solid assumption other 

then that the subjects were having problems 

identifying the tube characteristics.  

With that said it would seem that the means 

of amplification has little or no meaning of 

what the subjects thought was a tube 

amplifier, and thus we could assume that the 

means of amplification won't be a vital part in 

the amplifiers suitability for each genre either. 

So can we throw the phrase "tube amplifiers 

just sound better" out the window? Let's not 

be so hasty. This test was made with a guitar 

playing sound engineers and a few musicians 

in the age range of 20-32 years old. And with 

only 4 amplifiers which in themselves are very 

different from each other. A fair comparison 

would be building 4 different amplifiers with 

the same circuit and wattage and the only 

difference being the amplification stage. It 

would also be interesting to conduct the test 

with older test subjects that has been in the 

business a few more years, I am not sure this 

would show any new information but it would 

be interesting. Still the data from this test is 

straightforward, when using Students t-test 

you find that the difference between the 

amplifiers in this test are not big enough to 

provide statistical accuracy. Instead they 

prove that when rating these amplifiers with a 

test group, chance would seem to have just as 

good distribution of the score as the human 

test subjects. 

Amplifier number four had very divided scores 

in all the tests, as indicated by the variance 

which is very high in all the questions. This 

might indicate two groups of subjects with 

very different opinions. Though no real 

correlation with the other questions, this is 

interesting since this is one of the oldest tube 

amplification circuits. 

 

If the subjects in this test had a hard time 

identifying the amplifiers for tube or solid 

state, a live audience or record listener will 

have even greater trouble hearings it. Though 

the subjects only spent one to two hours with 

the amplifiers, they were not in a situation 

where live micing, other band members and 

mix effects compromised the sound. This 

means that a good amplifier will be right for 

the right job, even if it is solid state or tube. 

The test method in this test might not be the 

best either, but this is the first test of its kind 

and something to work on and improve. 

After each subject was done with the testing, 

they were asked a few questions verbally, 

what they preferred for amplifier in the test 

and why, and one tester considered amplifier 

number one to be the most warm and tube 

sounding. When asked why he responded 

"when I started playing guitar, I had a similar 

Marshall amplifier, I guess I just am used to 

amplifiers sounding that way." When taking 

this into consideration, it seems fair to 

consider the possibility of subjects rating the 

amplifiers from what they think sound good. 

And not having grown up with a diverse 

selection of amplifiers, their expectations of a 

good amplifier is superimposed onto the 

words "tube sounding" and instead of 
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listening for and evaluating the tube 

characteristics they look for their own model 

of a good amplifier, which is modeled on what 

they have played on before in their lives. This 

might be a factor for the very varying points 

from some of the subjects, and especially 

amplifier number 4. 

It would seem that earlier experiences with 

amplifiers color their preference more than 

the actual amplification technique of the 

amplifier. 

7. Conclusions 

We can conclude that it is hard and nearly 

impossible to identify amplifiers means of 

amplification from the characteristics 

associated with the sound from tube and solid 

state amplifiers. Subjects earlier experiences 

seem to color their preference of what is good 

and "tube sounding" rather than the true 

characteristics of a tube amplifier. 

 When choosing an amplifier for a job, the 

guitarist and sound engineer can focus solely 

on how they think the amplifier sounds and 

ignore the fact if it is solid state or tube 

amplified. 

8. Future work 

In large more studies in this field would be 

needed. There are few to none studies on this 

subject in any area. And knowing whether the 

tubes really affect any audio equipment would 

be vital information to any sound engineer. 

More studies would be needed to really 

specify the different characteristics like 

"warmth" and "tube sound" to get a clearer 

definition and give people a better idea of 

what to listen for when evaluating these 

characteristics.  

A similar test with 4 other amplifiers, 

preferably a bit more alike, maybe from the 

same manufacturer to eliminate large 

differences in the circuits. 
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10. Appendix

 

Jazz 
    

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 5 2 1 

 

 
2 6 2 9 8 

 

 
3 2 8 9 4 

 

 
4 6 8 8 6 

 

 
5 6 7 7 2 

 

 
6 9 4 6 8 

 

 
7 8 10 3 4 

 

 
8 5 4 8 7 

 

 
9 3 5 6 9 

 

 
10 2 7 9 8 

 

 
11 4 8 2 7 

 

 
12 3 9 7 5 

 

 
13 9 3 8 5 

 

 
14 5 3 9 7 

 

 
15 6 8 7 3 

 

 
16 6 5 7 7 

 

 
17 - 6 8 4 

 

 
18 8 4 6 3 

 

 
19 - 4 7 2 

 

 
20 3 3 8 7 

 

 
21 - 5 3 8 

 

 
22 - 6 7 4 

 Mean 
 

5,352941 5,636364 6,636364 5,409091 
 Variance 

 
5,242647 4,909091 4,909091 5,491342 

 Mean deviation 1,861592 1,876033 1,677686 2,045455 
 Standard deviation 2,289683 2,215647 2,215647 2,343361 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,657609   

 
SS vs SS   Amp 1 vs 3 0,063675   

 
SS vs Tube Amp 1 vs 4 0,541878   

 
Tube vs SS Amp 2 vs 3 0,200102   

 
Tube vs Tube Amp 2 vs 4 0,772355   

 
SS vs Tube Amp 3 vs 4 0,063887   
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Pop 
    

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 4 6 8 

 

 
2 8 7 3 5 

 

 
3 5 5 10 8 

 

 
4 6 9 8 9 

 

 
5 7 7 7 4 

 

 
6 8 3 6 4 

 

 
7 10 4 8 7 

 

 
8 6 7 7 4 

 

 
9 5 5 4 9 

 

 
10 5 8 4 2 

 

 
11 6 4 7 6 

 

 
12 7 8 6 2 

 

 
13 9 5 8 5 

 

 
14 8 7 7 5 

 

 
15 6 5 3 8 

 

 
16 7 7 5 3 

 

 
17 - 5 7 4 

 

 
18 4 7 4 7 

 

 
19 - 8 5 3 

 

 
20 7 9 9 8 

 

 
21 - 3 5 7 

 

 
22 - 5 6 7 

 Mean 
 

6,705882 6 6,136364 5,681818 
 Variance 

 
2,470588 3,428571 3,551948 4,989177 

 Mean deviation 1,252595 1,636364 1,512397 1,954545 
 Standard deviation 1,57181 1,85164 1,884661 2,233647 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,533955   

 
SS vs SS   Amp 1 vs 3 0,404717   

 
SS vs Tube Amp 1 vs 4 0,17441   

 
Tube vs SS Amp 2 vs 3 0,809788   

 
Tube vs Tube Amp 2 vs 4 0,651507   

 
SS vs Tube Amp 3 vs 4 0,430077   
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Rock 
    

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 8 7 5 

 

 
2 6 10 2 7 

 

 
3 8 2 9 5 

 

 
4 4 7 7 8 

 

 
5 7 7 6 3 

 

 
6 6 6 7 7 

 

 
7 9 8 4 9 

 

 
8 8 8 6 7 

 

 
9 4 8 7 1 

 

 
10 10 8 5 2 

 

 
11 8 9 5 10 

 

 
12 3 9 8 9 

 

 
13 6 1 7 3 

 

 
14 9 8 4 5 

 

 
15 7 4 7 8 

 

 
16 6 6 7 5 

 

 
17 - 8 5 4 

 

 
18 6 8 5 8 

 

 
19 - 4 8 4 

 

 
20 8 8 6 4 

 

 
21 - 8 7 8 

 

 
22 - 8 8 5 

 Mean 
 

6,764706 6,954545 6,227273 5,772727 
 Variance 

 
3,691176 5,188312 2,660173 6,088745 

 Mean deviation 1,543253 1,702479 1,297521 2,115702 
 Standard deviation 1,921243 2,277787 1,631004 2,467538 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,879166   

 
SS vs SS   Amp 1 vs 3 0,313801   

 
SS vs Tube Amp 1 vs 4 0,342153   

 
Tube vs SS Amp 2 vs 3 0,336307   

 
Tube vs Tube Amp 2 vs 4 0,067254   

 
SS vs Tube Amp 3 vs 4 0,506992   
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Hard Rock 
   

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 5 4 3 

 

 
2 6 8 4 9 

 

 
3 10 3 6 8 

 

 
4 6 6 6 8 

 

 
5 6 4 5 2 

 

 
6 4 7 8 4 

 

 
7 10 3 5 8 

 

 
8 7 7 5 4 

 

 
9 7 5 3 1 

 

 
10 10 8 4 2 

 

 
11 9 10 2 9 

 

 
12 10 9 5 8 

 

 
13 4 7 8 2 

 

 
14 7 7 3 3 

 

 
15 6 5 5 8 

 

 
16 6 5 5 5 

 

 
17 - 8 5 4 

 

 
18 4 7 9 2 

 

 
19 - 5 3 8 

 

 
20 9 9 6 5 

 

 
21 - 6 8 5 

 

 
22 - 9 9 4 

 Mean 
 

7,117647 6,5 5,363636 5,090909 
 Variance 

 
4,735294 3,880952 3,95671 7,134199 

 Mean deviation 1,799308 1,636364 1,553719 2,297521 
 Standard 

deviation 2,176073 1,970013 1,989148 2,670992 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,376936   

 
SS vs SS   Amp 1 vs 3 0,04314   

 
SS vs Tube Amp 1 vs 4 0,012901   

 
Tube vs SS Amp 2 vs 3 0,062846   

 
Tube vs Tube Amp 2 vs 4 0,060619   

 
SS vs Tube Amp 3 vs 4 0,733373   
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Distortion 
   

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 7 4 7 

 

 
2 8 9 2 4 

 

 
3 8 3 9 4 

 

 
4 6 6 6 9 

 

 
5 8 7 5 3 

 

 
6 6 6 6 7 

 

 
7 10 8 5 6 

 

 
8 9 8 6 7 

 

 
9 4 9 7 1 

 

 
10 8 10 5 2 

 

 
11 6 4 7 5 

 

 
12 8 6 6 5 

 

 
13 7 5 6 5 

 

 
14 7 5 8 1 

 

 
15 7 4 4 8 

 

 
16 3 7 5 8 

 

 
17 - 5 8 8 

 

 
18 7 8 5 9 

 

 
19 - 6 8 4 

 

 
20 8 9 6 4 

 

 
21 - 6 8 9 

 

 
22 - 7 9 8 

 Mean 
 

7,058824 6,590909 6,136364 5,636364 
 Variance 

 
2,933824 3,396104 3,075758 6,528139 

 Mean deviation 1,238754 1,5 1,355372 2,181818 
 Standard deviation 1,712841 1,842852 1,753784 2,555022 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,572178   

 
SS vs SS   Amp 1 vs 3 0,046187   

 
SS vs Tube Amp 1 vs 4 0,029103   

 
Tube vs SS Amp 2 vs 3 0,494497   

 
Tube vs Tube Amp 2 vs 4 0,207575   

 
SS vs Tube Amp 3 vs 4 0,468096   
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Warmth 
   

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 6 7 4 

 

 
2 7 6 9 8 

 

 
3 5 4 5 6 

 

 
4 3 7 5 8 

 

 
5 7 5 6 4 

 

 
6 4 5 4 7 

 

 
7 4 8 9 8 

 

 
8 5 8 7 6 

 

 
9 4 6 9 1 

 

 
10 4 8 7 8 

 

 
11 4 3 9 3 

 

 
12 7 8 2 4 

 

 
13 3 8 6 4 

 

 
14 3 7 3 4 

 

 
15 6 3 3 8 

 

 
16 4 4 5 5 

 

 
17 - 4 6 3 

 

 
18 7 3 7 10 

 

 
19 - 4 7 3 

 

 
20 5 6 10 5 

 

 
21 - 6 4 8 

 

 
22 - 8 10 5 

 Mean 
 

4,823529 5,772727 6,363636 5,545455 
 Variance 

 
2,154412 3,32684 5,480519 5,307359 

 Mean deviation 1,224913 1,541322 1,909091 1,958678 
 Standard 

deviation 1,467791 1,823963 2,341051 2,303771 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,15167   

 
SS vs SS   Amp 1 vs 3 0,059813   

 
SS vs Tube Amp 1 vs 4 0,111733   

 
Tube vs SS Amp 2 vs 3 0,337324   

 
Tube vs Tube Amp 2 vs 4 0,717813   

 
SS vs Tube Amp 3 vs 4 0,283485   
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Dynamics 
   

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - 7 4 5 

 

 
2 5 4 5 8 

 

 
3 2 8 3 7 

 

 
4 3 7 7 8 

 

 
5 8 6 7 3 

 

 
6 6 4 5 8 

 

 
7 2 4 7 9 

 

 
8 6 8 5 9 

 

 
9 5 9 6 1 

 

 
10 10 9 7 5 

 

 
11 4 5 4 7 

 

 
12 4 5 6 5 

 

 
13 5 7 9 7 

 

 
14 4 2 3 1 

 

 
15 6 6 7 8 

 

 
16 2 4 7 9 

 

 
17 - 4 8 5 

 

 
18 8 5 4 9 

 

 
19 - 7 8 4 

 

 
20 7 10 5 5 

 

 
21 - 3 7 4 

 

 
22 - 9 6 7 

 Mean 
 

5,117647 6,045455 5,909091 6,090909 
 Variance 

 
5,235294 4,902597 2,753247 6,08658 

 Mean deviation 1,785467 1,867769 1,380165 2,082645 
 Standard deviation 2,288077 2,214181 1,659291 2,4671 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,145573   

 
SS vs SS   Amp 1 vs 3 0,381313   

 
SS vs Tube Amp 1 vs 4 0,186855   

 
Tube vs SS Amp 2 vs 3 0,814742   

 
Tube vs Tube Amp 2 vs 4 0,950613   

 
SS vs Tube Amp 3 vs 4 0,77566   
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Tube sound 
   

       

       

 
Subject: Amp 1  Amp 2 Amp 3  Amp 4 

 

 
1 - - - - 

 

 
2 4 9 8 7 

 

 
3 6 6 7 4 

 

 
4 3 8 6 8 

 

 
5 7 6 4 3 

 

 
6 8 5 5 8 

 

 
7 3 8 8 7 

 

 
8 8 4 7 9 

 

 
9 5 9 9 1 

 

 
10 5 9 8 3 

 

 
11 6 3 6 8 

 

 
12 8 6 4 10 

 

 
13 5 8 6 6 

 

 
14 8 3 8 1 

 

 
15 7 6 5 4 

 

 
16 7 6 6 8 

 

 
17 - 5 7 4 

 

 
18 5 4 3 10 

 

 
19 - 7 9 4 

 

 
20 - 10 8 9 

 

 
21 - 5 5 4 

 

 
22 - 6 9 7 

 Mean 
 

5,9375 6,333333 6,571429 5,952381 
 Variance 

 
2,995833 4,133333 3,157143 7,847619 

 Mean deviation 1,445313 1,650794 1,496599 2,435374 
 Standard deviation 1,730848 2,03306 1,776835 2,80136 
 

       

 
T test           

 
SS vs Tube Amp 1 vs 2 0,724297   

 
SS vs SS   Amp 1 vs 3 0,664101   

 
SS vs Tube Amp 1 vs 4 0,888304   

 
Tube vs SS Amp 2 vs 3 0,599906   

 
Tube vs Tube Amp 2 vs 4 0,630195   

 
SS vs Tube Amp 3 vs 4 0,467172   
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Interactive listening test questionnaire form 

This listening test is part of an experiment to find out guitar players preferences in amplifiers. During 

the test you will be playing through and listening to 4 different amplifiers which you will not be able 

to see, you may switch back and forth among the different amplifiers as many times as you like 

during the test. You may use your own guitar if you brought one, or you may borrow a guitar for the 

test. 

The test is estimated to take about 30-45 minutes. You are encouraged to spend at least 10 minutes 

with each amplifier. There is no upper time limit on the test.  You may take as long as you like (within 

reason) testing each amplifier and switching back and forth between amplifiers. 

All the amplifiers will have a fixed setting (Including volume and tone) which cannot be altered during 

the test, try to go from dirty to clean settings by rolling down the volume of your guitar, you may also 

use your guitars tone and pickup controls freely. 

What you are listening for: Individual guitar players create a unique tone through their technique and 

choice of equipment. However, their choice of technique and equipment is influenced at least in part 

by the genre that they play.  The guitar sounds of different genres have distinguishable 

characteristics. For example, most Jazz styles feature a smooth guitar sound in contrast to hard rock 

styles which typically have harsh and heavily distorted guitar sounds.  

 

You may answer all fields in swedish 
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Genre 

Rate each amplifier for its suitability for each genre 

With your knowledge of guitar sounds in each genre, which sounds closest to the “ideal” sound for 

that genre. 

Rate the different amplifiers with 1 being the least ideal sound for this genre and 10 being the ideal 

sound for this genre. What characteristics are the deciding factors. 

Also, describe in your own words why each amplifier is good or not for each genre. 

Circle one number for each amplifier. 

Jazz: 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

(Write your deciding factors on the lines below) 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Pop: 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 

 

 

 

Rock: 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Hard Rock: 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Rate the amplifiers  different characteristics: 

 

Distortion 

How does the amplifier break up? for example does the point at which is begins to break up sound 

harsh or smooth? Is that a positive or negative effect? Is that genre specific?, Generally speaking, 

does it mask or enhance the sound (tone?)? 

In your own words, describe what you think characterizes good distortion for the four different 

genres. 

Jazz: 

 

 

 

 

Pop: 

 

 

 

 

Rock: 

 

 

 

 

Hard rock: 
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Rate the distortion of the amplifier from 1 to 10, with 1 being the least preferable distortion, and 10 

being the most  preferable. Also write for which genre you think this amplifier would be best suited 

for, and the key describing word for the distortion that it delivers. 

Circle one number for each amplifier. 

 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Warmth 

How warm sounding is the amplifier? For example, does it have cold "ice pick" sound, or a warm 

"smooth" sound? 

In your own words, describe what you think characterizes amplifier Warmth. 

 

 

 

 

 

Rate the Warmth of the amplifier from 1 to 10, with 1 being the least warm, and 10 being the most  

warm. Also write a few keywords describing the warmth or lack thereof for each individual amplifier. 

Circle one number for each amplifier. 

 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Dynamic response 

Rate the dynamic response. For example, when you pick a string on the guitar hard, does the 

amplifier respond accordingly, or does it respond the same way even if you play hard or soft. This 

may be more or less desirable for different genres, keep that in mind. 

In your own words, describe what you consider good dynamic response. 

 

 

 

 

 

Rate the dynamic response of the amplifier from 1 to 10, with 1 being the least responsive, and 10 

being the most  responsive. Also give a few key words as to why it received its score 

Circle one number for each amplifier. 

 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Tube sound 

In your own words, describe what you think characterizes the sound of a tube amplifier. 

 

 

 

 

 

 

 

Tube sound 

From your own definition, which amplifier delivers the most tube like sound. 

Also write down a few key words for the tube sound or lack thereof for each amplifier. 

Circle one number for each amplifier. 

 

Amplifier 1:  1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 2:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 3:   1         2         3         4         5         6         7         8         9         10 

 

 

Amplifier 4:   1         2         3         4         5         6         7         8         9         10 
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Test subject information 

 

Age:  

 

How many years have you played guitar: 

 

Is guitar your main instrument: 

 

Do you mostly play live or at home or in the studio: 

 

Are you a regular member of a band: 

 

If so, what genre does the band play: 

 

What amplifier/amplifiers do you own: 

 

What guitar/guitars do you play (make and model): 
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Amplifier number four. (This amplifier is connected to the lower left speaker cabinet in the next 

picture) 

 

The amplifier setup 
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The setup from the subjects view 

 


