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Abstract 

The complex subject of the brass wind embouchure is a confusing one for musician or 

teacher with many different views espoused in a relatively small and inaccessible 

literature. Many concepts of embouchure can be found in the practice materials and 

exercise methods within the literature, but are often contradictory in nature.  A modest 

body of research has attempted to clarify anatomical and physiological elements of 

embouchure but the findings are most commonly presented in scientific publications and 

not easily accessible to the average musician or teacher.  This doctoral research project 

sets out to establish the common trends and practices of the brass playing community and 

to identify the physiological mechanisms employed by musicians during performance.  It 

asks: What are the physiological mechanisms and characteristics of the brass wind 

embouchure?  What are the common trends and practices amongst brass wind musicians 

in regard to embouchure?  What pedagogical implications can be drawn from this 

research?  What new approaches to brass training can be suggested as a result of this 

research? 

Using qualitative research methods, this thesis attempts to provide answers.  Seventy-

nine brass musicians and teachers were surveyed from around the world, using thirty-four 

questions designed to identify their practices and knowledge of embouchure.  An 

observational study was also designed to look at the physiological mechanisms employed 

during performance, using audio-visual recording technology.  Among the main findings 

are the following: 

1. The direction of air traveling into the mouthpiece is of paramount importance with 

all other actions working to facilitate the necessary changes of the airstream 

direction. 

2. A side-stream flow of air into the mouthpiece was present in several participants. 

3. A tracking action is present in every participant during performance. 

4. A rolling in action of one or more of the lips is evident in every musician as the 

pitch register increases. 

5. The external mechanisms of the embouchure are interconnected. Any movement 

results in a compensatory movement by another element of the overall 

mechanism. 



 iv 

6. Over a third of brass musicians are aware of the effectiveness of embouchure 

training exercises but choose not to engage in this form of training. 

7. There is a lack of unity and common approach amongst the brass musician 

community.   

Significantly, the data collected through the survey and observational methods detailed 

in this research, indicate a lack of understanding of the physiological mechanisms at work 

during brass wind performance. The findings offers scope for further research, and 

provides useful, relevant information to the brass musician and teacher on the complex 

subject of embouchure.   
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Chapter 1 – The mysteries of the brass musician’s embouchure: 

background to this research project 

This thesis investigates the mysteries surrounding brass wind embouchure, and 

interrogates the methods, mechanics and practices related to it. Its focus is on the 

physiological mechanics and training methods of the brass musician in regard to the 

embouchure.  The embouchure is the connection point between the mouthpiece of the 

instrument and the body of the musician.  It is the most significant component of tone 

production for the brass musician and is closely associated with the respiratory function 

of the performer.  As this study will demonstrate, there has been a lack of a cohesive 

approach to brass performance and pedagogy and a need for greater knowledge, at an 

instructor level. This thesis seeks to explore the many concepts of embouchure and 

consolidate the understanding of these concepts through scholarly research and 

investigation, and to explore any common trends and practices of brass musicians in 

regard to their own embouchure development and maintenance. 

In order to deal with this topic, the following research questions have been posed: 

1. What are the physiological mechanisms and characteristics of the brass wind 

embouchure? 

2. What are the common trends and practices amongst brass wind musicians in 

regard to embouchure? 

3. What pedagogical implications can be drawn from this research? 

4. What new approaches to brass training can be suggested as a result of this 

research? 

In order to answer these questions a multi-faceted methodological approach has been 

taken. First, an extensive review of associated literature in this study will focus on three 

key areas: 

• The empirical research undertaken in various scientific fields. 

• The tutorial guidance and writings found in brass performance method books, 

practice materials and journal publications.  

• The tutorial guidance and writings found in books and journal publications that 

relate athletic principles to brass performance practice. 
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Second, qualitative research methods will be employed to gather data from a purposive 

sample of participants in the form of an online survey.  The survey will be constructed 

with the intention of seeking out common trends and practices amongst the participant 

group, in regard to their approach to embouchure development and maintenance.  Third, 

a further participant group will be observed using audio-visual technology to identify the 

physiological processes evident during tone production and pitch manipulation.  This 

observation follows the work of Leno (1970), Reinhardt (1973), Wilken (2000), Turnbull 

(2001) and Woldendorp, Boschma, and Amstel (2016) and will offer a new observational 

technique and data set for comparison.  The addition of narrative as a significant data 

source will also be presented due to this researchers particular expertise in the field of 

brass performance and pedagogy . 

Limitations of this research 

Further detail on the methods used in this thesis will be explored in chapter 3, but some 

limitations of the research have to be declared at this point. Due to the complexities of 

studying internal and external sections of the body simultaneously during performance, 

budgetary constraints and the lack of access to, and knowledge of suitable medical 

technologies, the observational study design in this research focusses entirely on elements 

of the embouchure that are external to the body.  Furthermore, the intention of this 

research project is to break new ground in the general understanding of the functional 

mechanics of the embouchure and how the embouchure can be developed and maintained.  

Therefore, the observational design is conducted in real time and without the aid of 

technology to manipulate the playback speed of recorded images.  The participants in this 

study are taken from a cross section of the brass musician community in New Zealand.  

Although this subject group provides data from a diverse range of musical engagement, 

this data may or may not be representative of the brass musician community in other areas 

of the world. 

Before further discussing the background to embouchure a brief outline of the method of 

playing brass instruments is required, to place this thesis in context. 

The Brass Family 

Tone production on a brass instrument, is achieved in an identical manner, regardless of 

what the instrument is.  That is, “they are all lip-excited wind instruments; in each case, 
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the player generates the sound by blowing air through a slit-like aperture between the 

lips” (Campbell 2018, 7).  There are however, some significant differences between brass 

instruments, most notably the overall length of the instrument and the size of the 

mouthpiece used to play it.  The high brass instruments such as the trumpet, require a 

small mouthpiece and therefore offer less room for error in terms of lip function, as the 

lip movements required are incredibly small.  The lip function required for low brass 

instruments, such as the tuba, are much larger in comparison.  Further differences in the 

way brass instruments are referred to or categorised are related to the bore of the 

instrument and these are referred to as being predominately either conical or cylindrical.  

A cylindrical bore instrument has a broadly similar tube diameter up to the terminal 

expansion where the tube flares out to a bell shape.  The tube diameter of a conical bore 

instrument steadily increases over its length up to this terminal expansion.  The cylindrical 

bore instruments naturally produce a brighter tone colour than the conical bore 

instruments.  The length of a brass instrument determines its nominal pitch which can be 

changed either by the extension of one or more slides, or the compression of valves and 

the notes that the instrument is able to produce are then related to the harmonic series. 

These acoustical properties of each instrument can contribute greatly to difficulties in 

achieving performance accuracy, an example of this is the french horn.  The length of the 

modern french horn places the instrument in the key of F, that is, the concert pitch note F 

is its fundamental pitch.  The resulting harmonics of the instrument, in the common pitch 

range of performance, therefore end up being very close together and make it very easy 

for a musician to “miss-pitch” a note.  The stability of the embouchure therefore becomes 

very important to the french horn player, if they are to achieve a consistent and accurate 

performance ability.  Adding to the difficulty for the french horn player is the size of the 

mouthpiece, which is quite small and as already stated leaves little room for error in 

regard to the lip function.  The trumpet mouthpiece is of a similar size to that of a french 

horn, although usually with a shallower mouthpiece cup.  This small diameter and shallow 

cup create a significant amount of resistance to the air flow for the musician and as such, 

the demands of performance can be very physical and strenuous.   Moreover, in a 

contemporary context such as jazz, a trumpet player will often be required to perform in 

the very extreme high register at high dynamic levels.  This is the most physically 

demanding type of performance in regard to the embouchure and it is little wonder that 

many of the concepts and literature have been written specifically with trumpet or french 

horn in mind. 
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Having outlined the parameters of this thesis, we now need to discuss the anatomy of the 

embouchure in detail. This will be followed by an overview of the myths and conflicting 

opinions about embouchure, referred to at the start of this chapter. The various 

embouchure concepts and approaches will be summarised in order to set the context for 

this study. 

The Anatomy of the Embouchure 

The subject of embouchure has been at the heart of pedagogical debate amongst brass 

wind musicians for over a century.  A small body of literature addresses the subject, but 

the content of this writing is contradictory and diverse.  Scientific reference and personal 

opinion deal with the external and internal anatomy in conflicting ways, ever clouding 

this complex subject and thereby creating a picture for current research.  The brass 

musician’s embouchure, “the most important part of the brass musician’s equipment” 

(Wick 1971, 16), is generally regarded as containing three constituent parts; the flesh of 

the lips, the underlying muscles of the lips, chin and cheek and the dentofacial structure 

that provides the foundational scaffold.  The primary function of the embouchure is to 

ignite a column of air into a controlled vibration, the speed of which is determined by the 

tension created through contraction of the underlying muscles and the velocity of the air 

supplied.  The fleshy red part of the lips, vibrate inside the cupped mouthpiece of the 

brass instrument.  The upper and lower lips therefore must be brought together close 

enough to allow the vibration to be created by the air stream.  The mouthpiece of the 

musicians instrument is placed in a position overlapping the upper and lower lips.  Its 

placement befits the individual characteristics of the musician, a subject for later 

consideration. 

The muscles of facial expression, otherwise known as the mimetic muscle group, are 

integral to the performance of brass wind instruments.  The central muscle of the 

embouchure is the orbicularis oris, a sphincter muscle that encircles the mouth and is 

referred to as orbicularis oris superioris (upper portion) and orbicularis oris inferioris 

(lower portion).  The placement of the musicians mouthpiece directly overlaps the upper 

and lower portions of the orbicularis oris muscle.  Surrounding the orbicularis oris are 

the muscles:  Buccinator, levator labii superioris alaeque nasi, levator labii superioris, 

zygomaticus major, zygomaticus minor, levator anguli oris, depresser anguli oris, 

depressor labii inferioris, risorius, mentalis and platysma (VanPutte, Regan, and Russo 
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2014, 319).  Differing from other muscles of the body, the muscles of facial expression 

have little or no attachment to bone.  Many of these muscles interlink in a basket weave 

like manner and their attachment to skin ensures definite surface area distortion when 

contracted.  Directly impacting the production of tonal quality, stamina, range and 

dynamic control is the orbicularis oris superioris and inferioris. “The deep fibres of 

orbicularis oris are continuous with buccinator, while the superficial fibres are in reality 

all derived from other muscles” (Palastanga 2006, 647).  This interdigitation of muscle 

fibres enables the shape of the orbicularis oris to be manipulated by the movement of the 

surrounding musculature.  All other inserting muscles act either in a sympathetic or 

contrary motion to facilitate the necessary changes in shape and tension required for the 

execution of musical tasks.  A summary of the action of each of the mimetic muscles 

involved in the embouchure is as follows: 

Muscle Name Action When Contracted 

Buccinator Retracts the angle of the mouth and flattens the 

cheek 

Depressor anguli oris Depresses the angle of the mouth 

Depressor labii inferioris Depresses the lower lip 

Levator anguli oris Elevates the angle of the mouth 

Levator labii superioris Elevates the upper lip 

Levator labii superioris alaeque 

nasi 

Elevates the ala of the nose and upper lip 

Mentalis Protrudes the lower lip, elevates and wrinkles the 

skin over the chin 

Orbicularis oris Closes the mouth 

Platysma Depresses the lower lip and wrinkles the skin of 

the neck and upper chest 

Risorius Abducts the angle of the mouth 

Zygomaticus major Elevates and abducts the upper lip 

Zygomaticus minor Elevates and abducts the upper lip 

Masseter Lowers and raises the jaw 

Lateral pterygoid1 Moves the jaw laterally 

 
1 Laterial pterygoid not shown in images due to its location beneath other muscles 
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Table 1 - Muscles of facial expression (VanPutte, Regan, and Russo 2014, 319) 

 

 

Figure 2 - Muscles of the lower face, side view (BioDigital 2015) 

Figure 1 - Muscles of the lower face, front view (BioDigital 2015) 
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Further to the mimetic muscles are the muscles of mastication, which control the 

movement of the jaw.  The jaw position is constantly altered during performance to 

facilitate pitch change and some musicians need to thrust the jaw forward in the formation 

of the embouchure, in order to align the upper and lower incisors.  “The jaws of some 

people naturally protrude more than others, so the degree of protraction or retraction 

required for different playing tasks will vary from individual to individual” (Watson 

2009, 194).  There are two muscles that are particularly significant from this muscle 

group, they are the masseter and the lateral pterygoid.  The masseter is responsible for 

the vertical movement of the jaw whilst the lateral pterygoid is responsible for the 

horizontal movement and the thrusting forwards of the jaw.  The demand on the muscles 

of the embouchure during performance can be considerable, each muscle requiring the 

ability to hold its position for extended periods of time, to make fast, large and small 

bursts of movement, or to adjust in the most minute of movements in order to 

accommodate intonation.  If this wasn’t demanding enough, the musculature must be able 

to hold firm against air pressures of up to 25 Kilopascals (Fletcher and Tarnopolsky 1999, 

874) (approximately 3.6 pounds per square inch of internal pressure) at the same time as 

accepting mouthpiece forces of up to 15 Newton’s (Bianco et al. 2012, 59) (approximately 

3.3 lb’s of pressure).  Moreover, between these extreme forces the orbicularis oris muscle 

must remain in a state where its natural elastic properties continue to allow the surface 

area of the lip inside the mouthpiece to vibrate. 

Muscles in the human body are made up of many individual fibres.  These fibres are 

bundled together and act in a synergistic manner in order to carry out their necessary 

function.  There are two types of muscle fibres in the human body, commonly referred to 

as slow twitch or fast twitch.  These fibres are also known as type I (slow twitch) or type 

IIB (fast twitch) and their distribution “varies greatly from one individual to the next” 

(Cael 2010, 61).  There is also an intermediary fibre type referred to as type IIA which 

exhibits characteristics of both type I and type II fibres and adapts to accommodate the 

physical demand.  Muscle fibres are fuelled by one of three systems (Ewell 2013, 55):  

• Aerobic system 

• Anaerobic glycosis (Lactic Acid) system 

• Phosphocreatine (PCr) system 
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Detailed description of these processes is not necessary at this stage in the project but put 

very simply; the aerobic system requires oxygen, it is a slow process and is capable of 

providing  sustained energy for long periods of time.  The other two systems do not 

require oxygen and are a faster process, however the energy created can only be sustained 

for short bursts of time.  “The three energy systems can operate at the same time in the 

same muscle fibre but the types of muscle fibre will generally have differing abilities in 

employing the three systems” (Ewell 2013, 56).  The aerobic system is primarily 

employed by slow twitch muscle fibres and the anaerobic system for fast twitch muscle 

fibres.  For any given task, the body recruits type I muscle fibres first and only when these 

fibres cannot cope with the demands of the task at hand, do type II fibres become 

recruited.  Where this information becomes relevant for the brass musician is in the 

understanding of the likely distribution of muscle fibres within the various muscles 

involved in the embouchure.  Freilinger et al. (1990, 423), determined the average 

percentage of fibre types in fourteen mimetic muscles of nine human bodies after death.  

The following chart represents the percentages from the muscles studied, that may form 

part of the brass musician’s embouchure: 

Muscle % of Type I (slow twitch) fibres 

Zygomaticus major  28 

Orbicularis oris  29 

Mentalis  30 

Levator labii superioris 31 

Platysma 32 

Levator anguli oris 37 

Depressor anguli oris 37 

Depressor labii inferioris 46 

Buccinator 67 

Table 2 - Percentage of type I muscle fibres in facial muscles (Freilinger et al. 1990) 

As stated earlier, the orbicularis oris plays an extremely important role in the 

performance abilities of any brass musician.  Table 2 shows the percentage of type I 

muscle fibres in the orbicularis oris to make up approximately one third of the total 

muscle fibres.  Similar data indicating the muscle fibre type distribution is also confirmed 

by Stal et al. (1990), (1994), (1996).  Given that a brass musician often requires the ability 
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to perform for extended periods of time, this information could provide significant insight 

into embouchure development and training. 

The final constituent part of the embouchure is the dentofacial structure which acts as a 

foundational scaffold.  According to Woldendorp et al. (2016), the dentofacial structure 

has three specific functions: 

1. To act as a rim to the air column that is blown from the mouth cavity 

2. To influence direction of the air column 

3. To support the pressure exerted on the lips by the mouthpiece 

Myths and conflicting opinions 

Many method books and treatise on the subject of brass playing have been published, 

often with varying and conflicting opinions regarding the importance of physiological 

factors relating to embouchure such as, mouthpiece placement, air stream direction and 

the use of the tongue.  Some of the earliest examples date back to the 1800s and are still 

used in revised editions by musicians today.  These methods books however, often contain 

little in the way of empirical evidence to support specific concepts and often contain 

contradictory information.  This has contributed to confusion in the area of brass 

pedagogy.  In his book Brass Performance:  An Analytical Text, Robert Weast states; 

“brass pedagogy could easily be assumed to be in a state of chaos if one examines the 

highly and bitterly contradictory theories purported to be the truth” (Weast 1965, 1).    In 

his YouTube video Embouchure Misconceptions – Five Myths About Brass Embouchures, 

David Wilken (2010a) explains some of the myths that have been created through the 

conflicting information surrounding brass performance.  A summary of Wilken’s 

presented myths include the following: 

• Embouchures should be modelled on those of famous players or teachers. 

• The embouchure is too complex to analyse and any attempt to do so will result 

in paralysis by analysis. 

• There are no embouchure problems, only breathing problems. 

• Performance focus should always be solely based on musical expression rather 

than the analysis of embouchure. 
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• The placement of the mouthpiece should be central with slightly more upper lip 

present inside of the mouthpiece area.  The mouthpiece edge should never be 

placed on the red of the lip.  

The development of the embouchure is often encouraged and at various stages of a 

musicians development different methods are suggested to achieve this.  “In later years 

we recommend “lip-building exercises.”  Nonsense!  If the players with the best sounds 

and ranges needed lots of lip muscles to play, don’t you think you would see it?” (Griffiths 

2009, 35).  Despite the existence of contrasting views on the fundamentals of brass 

performance, the exercises used as the vehicle to attain mastery can be remarkably 

similar.  In describing some of the commonly used texts such as Arban, Gatti, Williams, 

Levy, Saint-Jacombe and Clarke Claude Gordon writes; “the exercises in all of these 

books are in complete harmony and prove that all of these players accomplished their 

results with the same functions” (Gordon 1987, 8).  The exercise materials found in 

tutorial texts are plentiful; however scholarly research lending insight into effective ways 

of using these materials, is significantly limited.  Moreover, it would seem that for 

generations brass musicians have developed their skill through the act of doing, using a 

repetitive trial and error approach in their practice.  This ‘learning by osmosis’ tradition 

is said to be particularly prevalent within the British amateur brass band movement 

(Dudgeon et al. 1997, 199) 

The development of technology has facilitated the scientific study of performance 

physiology.  Technologies such as Electromyography (EMG), Videofluorography and 

Magnetic Resonance Imaging (MRI), have provided insight into the inner working of the 

body’s anatomy during brass wind performance.  The activity of facial muscles has been 

investigated, together with the positioning of the jaw, the aperture between the teeth or 

lips, the movement of the tongue and the internal oral cavities.  Scholarly efforts to clarify 

various elements of the embouchure have been consistent since the 1940s.  However, 

much of this research output remains inaccessible to the average musician or teacher, as 

the research is most commonly only published in scientific journals and often not 

referenced in the tutorial materials that they may employ.  Moreover, the vast majority of 

this research output has focussed on the artificial modelling of lip motion during tone 

production, the measurement of internal air pressures and medical problems such as 

embouchure dystonia.  Although these areas of scientific study have provided much 

insight into the brass wind embouchure, they are not necessarily of practicable value to 
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the brass musician or teacher.  Despite this development of knowledge, conflict still exists 

among the approaches and understanding of brass performance and pedagogy. 

Embouchure Concepts 

In this section I will explore some of the common and also contradictory theories about 

embouchure.  There are many contrasting perspectives on correct embouchure type to be 

found in the literature and the conflict of opinion surrounding the brass musician’s 

embouchure could be said to start at the topic of mouthpiece placement on the lips.  The 

opinions of Jean Baptiste Arban (1864) and Louis A. Saint-Jacome (1870)  in their highly 

esteemed works, vary from advocating a vertical placement of two thirds of the 

mouthpiece to be on the upper lip and one third on the lower lip, to one third on the upper 

lip and two thirds on the lower lip.  The importance of a “one size fits all rule” is disputed 

however, in more modern writings.  “An embouchure can be just as effective whether it 

has an upper/lower ratio of fifty/fifty or seventy/thirty.  It does not necessarily have to be 

centred on the lips” (Frederiksen 1996, 124).  Earlier description and commentary on 

mouthpiece placement is offered by Oscar Franz in his Complete Method for the French 

Horn.  Franz suggests there to be two types of placement for the french horn which are 

referred to as “Ansetzen” (setting on)  or “Einsetzen” (setting in).  The setting in position, 

places the mouthpiece directly into the red part of the lower lip so the remainder of the 

lip forms around the lower portion of the mouthpiece.  Franz states this “Einsetzen” 

placement to be of most use to the french horn player.  “If a player, employing the first 

mode of playing (“Ansetzen”) passes into the lower register, he is forced to change his 

lip-position to the second mode (“Einsetzen”) (Franz 1906, 10-11).  Farkas writes that the 

demands presented by modern composers have required french horn players to improve 

endurance and flexibility and as a result an “evolution” to the setting on placement has 

occurred (1956, 22).  Chase Sanborn writes "There is no absolute rule for the position of 

the mouthpiece on the lips, for this depends on the shape of the mouth and the evenness 

of the teeth" (1997, 22).  Photographic evidence of high profile brass musicians, 

successfully using varying mouthpiece placements, can be found in Hickman’s book, 

Trumpet Pedagogy:  A Compendium of Modern Teaching Techniques, (Hickman 2006, 

49-94).  Further evidence is visible in Wilken’s YouTube video, Brass Embouchures:  A 

Guide for Students and Teachers (Wilken 2012).   
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The important factor in determining mouthpiece placement is the size of the musician’s 

teeth in relation to their lips (Hickman 2006, 37), as the aperture (the hole between the 

lips that allows air to pass into the mouthpiece) must align with the gap between the upper 

and lower incisors.  This is an important consideration indicated by Hickman.  A musician 

with long upper teeth and a short upper lip will therefore be likely to need to place the 

mouthpiece in a low position on the vertical plane, a position which is commonly advised 

against.   

It is generally accepted that the horizontal placement of the mouthpiece should be as 

central as possible in order for the workload of supporting facial muscles to be spread 

evenly.  This horizontal placement is, however, subject to any dental or facial 

malformation.  "Playing slightly to the side does not usually reduce endurance or accuracy 

among most people.  Nevertheless, there is an inherent weakness here that should be 

guarded against.  The support of the rim to the lips will not be even with off-centre 

placement.  The side with less support has more strain put upon it which may be evidenced 

by an uncontrolled puffed area of visible muscle strain" (Weast 1965, 33).  The previous 

references however, to Hickman and Wilken, show clearly that professional brass wind 

musicians can be successful with off-centre mouthpiece placement.  Furthermore, Claude 

Gordon states that most players play slightly off centre as the anatomical characteristics 

of each individual are never the same.  Gordon writes; "I developed an embouchure from 

corner to corner, I placed the mouthpiece high and low, even under the upper lip.  A little 

to one side or another was unimportant" (1987, 30).  For this researcher, a persistence to 

place the mouthpiece slightly to the right of centre has been necessary due to dental 

malformation and has provided no limitation.  Nevertheless, in my own observation of 

brass teachers, a tendency to instruct students to conform to a “specific look” is common.  

This is mostly to favour either a larger amount of upper lip inside the mouthpiece cup, or 

ensure an equal distribution of upper and lower lip.  This instruction is often based on the 

embouchure set up of the teacher themselves.  “Brass teachers generally recommend that 

the mouthpiece be placed centrally on the lips because this is thought to be optimal for 

tone quality” (Watson 2009, 201).   

In my own experience, I have found that there is a basic understanding or belief amongst 

the brass teaching community of what constitutes a “normal” type embouchure, with 

acknowledgement given to those that are an exception to the rule.  Knowledge of concepts 

outside of this appears to be limited, particularly amongst brass band musicians whom I 
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have observed over a considerable period of time.  What I observe to be generally 

regarded as the “normal” set up can be found in the writing of Philip Farkas.  In his book 

The Art of Brass Playing, Farkas states that the lower jaw should be thrust forward in the 

formation of the embouchure so that the upper and lower incisors are in alignment.  The 

upper and lower lips are then to be kept at right angles to the mouthpiece and the air 

column blown directly forwards through the centre of the mouthpiece into the instrument.  

Tension is created in the lips through the contraction of the orbicularis oris and the 

surrounding muscles pull outward in the opposite direction in a “tug-of-war” motion, with 

the chin area below the mouthpiece remaining flat (Farkas 1989, 13).  Put very simply, 

create a flat surface for the mouthpiece to sit on and blow directly into the centre of the 

mouthpiece.  Use the muscles in and around the lip to create or reduce tension in order to 

change pitch. 

Smiles and Frowns 

Further contradiction between Arban (1864) and Saint-Jacombe (1870) is found in their 

reference to the positioning of muscles surrounding the lips.  Arban writes, "the lips must 

never be protruded.  On the contrary, the corners of the mouth must be drawn down, 

enabling a freer, more open tone production” (Arban 1982, 7).  To draw the mouth corners 

downward requires the contraction of the depressor anguli oris muscle.  Arban also 

advises that to ascend in pitch, the musician must increase the pressure of the mouthpiece 

against the lips and reduce this pressure when descending.  This is a concept that is 

entirely contradicted by the majority of teachers today, as a deliberate increase in 

mouthpiece pressure against the lips will usually result in trapping the delicate muscles 

of the orbicularis oris and/or cut off the blood supply to this region, incapacitating the 

conscious function of the muscle.  Interestingly, in a review of the mouthpiece force 

studies conducted by Henderson (1942), Weast and Hake (1965), White (1972), Barbenel, 

Kenny and Davies (1988) and the Texas Centre for Music and Medicine (2002), Ford 

summarises that all studies indicate an increase in mouthpiece force against the lips, as 

the pitch of the note increases (Ford 2007, 24).  In contrast to Arban, Saint-Jacome writes 

"first the lips rest on the teeth and should be extended equally as in a smile" (2002, 1).  A 

smiling action would be facilitated by a contraction of the risorius and/or, zygomaticus 

muscles rather than the depressor anguli oris muscle.  It would appear then, that even in 

some of the earliest literature, there are contrasting ideas of how the embouchure should 

be formed.  One author indicates a "smile" type action and the other a "frown," actions 
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which recruit entirely different facial muscles.  Although both of these works are still in 

use today, and carry within them resources considered to be vital to the training of brass 

wind musicians, the concept of smiling in the extreme is generally discouraged as it can 

cause too much thinning out of the lips; thereby straining the sound and leaving the lips 

susceptible to injury.   

Pucker 

Another theory of lip formation is the "pucker," most commonly held amongst trumpet 

players and one of the fundamentals of The Original Louis Maggio System For Brass 

(MacBeth 1985).  Again, caution is advised on the subject in some writings.  "Many older 

method books tell you to smile and stretch the lips like strings over the front teeth, (Clark), 

and others tell you to pucker the lips (Schlossberg).  Either method if carried to the 

extreme creates problems" (Fink 1977, 10).  The problem here according to Fink, is that 

in an extreme pucker shape, the lips can muffle the vibration and choke the sound.  

Referring back to what seems to be regarded as a "normal" embouchure type as proposed 

by Farkas, the concept of smiling and puckering is combined.  "Which is the proper 

embouchure, the smiling one or the puckered one?  A little thought will lead to the 

conclusion that both systems must be combined" (Farkas 1989, 13). 

Airstream Direction 

The view of Farkas is very similar to that of Wick, who also advocates that the lower jaw 

be thrust forward and the lips first be set in a slight pucker, as in whistling and then 

opposed by a slight smile (Wick 1971, 17).  According to Wick, the airstream should be 

blown downwards into the mouthpiece at an angle that reflects the pitch of the desired 

note.  High notes are aimed at a more extreme angle downwards with the airstream 

striking the mouthpiece closer to its rim.  Low notes are aimed at less of an angle with 

the airstream striking the mouthpiece closer to its throat.  This concept is also confirmed 

by Farkas later work A Photographic Study of 40 Virtuoso Horn Players Embouchures.  

Furthermore, in this later work by Farkas he writes “there is no one correct, set way in 

which a horn player must form his embouchure.  There are as many different 

embouchures as there are players” (Farkas 1970, iii).  Although there seems to be some 

agreement by Farkas’s later work regarding airstream and that of Wick, republication of 

Farkas’s The Art of Brass Playing makes no adjustment or correction to support this.  The 

work exists today in an edition published by Wind Music Incorporated with the original 
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view that the stream of air should travel directly into the centre of the mouthpiece.  This 

therefore presents an element of confusion to the brass musician.  In his book Trombone 

Technique (1971, 23), Wick also makes mention of a small minority of players, who due 

to a dental under bite, blow the airstream up into the mouthpiece instead of down.  

However, Wick also states that he has not seen this approach to be particularly successful 

and “confidently never expects to do so!” 

Pivot 

One of the most influential works in the embouchure literature is that of Donald 

Reinhardt.  Reinhardt's Pivot System for Trumpet (1942), makes insightful observation of 

brass embouchure technique.  He coined the terms, “up-stream” and “down-stream” in 

relation to the direction of air as it travels through the lips and into the instruments 

mouthpiece.  An “up-stream” player  directs the airstream upwards, so that air first makes 

contact with the upper portion of the mouthpiece.  A “down-stream” player directs the 

airstream downwards so that the air first makes contact with the lower portion of the 

mouthpiece.  This observation of airstream direction is complimented by a categorisation 

of how the musician changes the position of the mouthpiece on the lips to attain a change 

in pitch.  The movement that Reinhardt describes as “the pivot” is the lips and mouthpiece 

thereon, sliding either upwards or downwards over the dental foundation.  Pivot 

classification One requires an upward movement of the lips and mouthpiece toward the 

nose for ascension to higher register notes and a downward movement of the lips and 

mouthpiece toward the chin for descension to lower register notes.  Pivot classification 

Two requires the opposite; a downward movement of the lips and mouthpiece towards 

the chin for ascension and an upward movement of the lips and mouthpiece towards the 

nose for descension (Reinhardt 1973, 199-201).  Based around these two pivot 

classifications, Reinhardt observed four standard types and five subtypes of embouchure 

taking into account dentofacial structure, airstream direction and mouthpiece placement 

on the lips. 

Type Dentofacial 

Structure 

Mouthpiece 

Placement 

Lower Jaw 

Action 

Airstream 

Direction 

Pivot 

Classification 

Mouthpiece 

Pressure 

I Even High Slight 

Retraction 

Downstream One Upper Lip 

IA Even Low Slight 

Extension 

Upstream Either Lower Lip 
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II Underbite Medium 

High 

Extension Upstream Two Upper Lip 

IIA Underbite Medium 

Low 

Retraction Upstream Two Lower Lip 

III Slight 

Overbite 

Medium 

High 

Extension Downstream Two Upper Lip 

IIIA Slight 

Overbite 

Very High Extension Downstream One Upper Lip 

IIIB Slight 

Overbite 

Medium 

High 

Slight 

Retraction 

Downstream Two Upper Lip 

IV Overbite Very Low Extension Upstream Two Lower Lip 

IVA Overbite Medium 

Low 

Retraction Upstream Two Lower Lip 

Table 3 - Summary of Reinhardt's Embouchure Types taken from Hickman (2006) 

The work of Reinhardt is backed up further by that of Turnbull (2001) although he 

criticises Reinhardt’s use of the term “pivot.”  “It is a poor choice because it does not 

accurately describe this natural event.  The term has led, instead, to many misconceptions 

and misunderstandings....attempts to apply such a misguided technique have been 

counterproductive, and have resulted in a general rejection of Reinhardt’s system” 

(Turnbull 2001, 4).  This misconception or misunderstanding lies in the interpretation that 

to “pivot,” is to change the angle at which the mouthpiece and embouchure meet.  This 

has led to musicians making conscious, physical adjustments of the head or instrument 

which is not a representation of Reinhardt’s concept.  Turnbull suggests that a more 

suitable term for this action would be “tracking.”  Turnbull’s research in this area also 

shows that musicians that exhibit embouchure classification one, can pivot [track] in 

either direction which would in effect, extend Reinhardt’s classifications to ten types and 

sub types rather than nine. 

Strongly influenced by the work of Reinhardt, Wilken (2010b) presents a simplified 

explanation of embouchure type stating that embouchure is not a choice but an anatomical 

directive.  Using Reinhardt's pivot principle, Wilken states that all brass musicians fit into 

one of his Three Basic Brass Embouchure Types, first proposed by Doug Elliott.   Wilken 

examined this concept using a group of Trombonists in his doctoral research (Wilken 

2000), a summarisation of the characteristics of his concept are as follows: 
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Embouchure Type Mouthpiece 

Placement 

Airstream 

Direction 

Pivot 

Classification 

Very High Placement 70% or more on 

upper lip 

Downstream One 

Medium High 

Placement 

50 - 70% on upper 

lip 

Downstream Two 

Low Placement 50 - 90% on lower 

lip 

Upstream Two 

Table 4 - Wilken's Three Basic Brass Embouchure Types 

Wiken's presentation of his Three Basic Brass Embouchure Types is both informative and 

convincing.  It provides a useful resource to brass pedagogues in an unfussy and 

simplified manner, with plenty of visual reference through close up video images of 

various musicians.  The concept, however, does have one anomaly in that Wilken’s own 

research does not support the medium high placement category as always using pivot 

classification two.  Less than 30% of his medium high placement subjects used the pivot 

classification two.  The remaining subjects used the opposite pivot action and one subject 

used a physical motion change of the head to mouthpiece junction rather than either 

classification.  It would therefore seem fitting for a fourth embouchure type to be added 

to this concept that equates for the anomaly. 

Internal Embouchure 

The discussion of embouchure is not limited to external elements manipulating the shape 

of the lips.  Many authors believe there to be both internal and external elements to the 

embouchure.  The earlier theory of embouchure, proposed by Wick, maintains that the 

level of the tongue within the mouth should change slightly, according to the pitch register 

desired.  In the writing of Snell (1987, 75), the external elements of the embouchure are 

described as being of secondary importance to the internal shape of the mouth cavity.  As 

air must pass up through the throat and mouth cavity, Snell makes the observation that 

distinction of embouchure should be that it constitutes both internal and external 

elements.  This view is certainly in line with many tutorial methods and writings that 

emphasise the positioning of the tongue as a vital component in facilitating pitch change.  

Examples being the works of Colin (1980), Gordon (1987), Ridgeon (1975), Weast 

(1965), Farkas (1989), Sanborn (1997), Hickman (2006), Reinhardt (1973) and Snell 
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(1987).  As the musician ascends into the higher register, the level of the tongue rises and 

in doing so helps to compress the column of air further as it passes through the lips.  As 

the musician descends into the lower register, the level of the tongue lowers back toward 

the floor of the mouth cavity.  This idea is often taught to students using vowel sounds; 

AH for lower register and EE for higher register with a gradual gradient between the two 

syllables.  Steven Winnick writes, “some pedagogical methods which advocate tongue 

arch do so in a confusing, oversimplified or illogical manner” (1983, 24).  Winnick 

proposes a refinement of the concept which provides more clarity in the gradient of the 

tongue arch using the syllables “Ah” as in father, “Eh” as in ten, “Ih” as in tin and “Eeh” 

as in teeth. 

Stevens-Costello Embouchure Technique 

The Stevens-Costello Embouchure Technique, based on the concept of William Costello 

in the 1930s, offers a different perspective entirely, and one which is full of physiological 

detail.  This method states that the only correct way to play is to blow air upwards into 

the mouthpiece, by way of thrusting the jaw forward until the front incisors are either in 

alignment or the lower incisors slightly in front of the upper, with the mouthpiece weight 

being mainly on the lower lip.  Lips are rolled inwards so that the red part of the lip is not 

visible and playing with a flat chin is to be avoided as in doing so the muscles of the chin 

are not contributing to the tension of the embouchure.  The Stevens-Costello technique 

also states that the lower jaw acts as a rudder in changing the dimensions of the aperture 

between varying dynamic levels and pitch ranges and also as a resonator of sound.  

Stevens writes; “the jaw is a resonator, a conductor of sound, picking up the top lip 

vibrations against the firmer bottom lip facing.  These lip vibrations are amplified in the 

mouth and nasal cavity as they are simultaneously amplified in the instrument” (2012, 

11).  The concept of AH - EE tongue positioning is rejected in the Stevens-Costello 

technique.  Many reasons are given for this rejection in the text, but from a physiological 

perspective an EE position of the tongue, in this method, could potentially cause too much 

restriction of the airstream towards the back of the mouth.  This restriction would then in 

turn be likely to choke off the air supply and impact negatively on both sound quality and 

range.  Given this fact, it is hardly surprising that the author is so vehemently opposed to 

the AH - EE tongue shaping technique. 
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Tongue Controlled Embouchure 

Jerome Callet (1992) believes his system, which he calls “Superchops,” to be the secret 

behind the great players of past generations including the virtuosic trumpeters of the 

Baroque period.  The system is referred to as a “Tongue Controlled Embouchure” or 

“T.C.E” by brass pedagogues and involves pushing the tongue forward through the teeth, 

so that it is always in contact with the lip before and after notes are articulated.  The upper 

and lower lips draw inwards as dynamic or pitch range increases, whilst the corners of 

the mouth remain relaxed.  In allowing the upper and lower lips to pull towards one 

another the muscles of the chin become "bunched."  This bunching is encouraged as it 

aids the tension of the lower lip (Callet 1992).  Upon first glance at this concept, it would 

appear that it could be categorised as simply being an “up-stream” embouchure, where 

the lower lip predominates the vibration inside the mouthpiece.  The position of the 

tongue being introduced between the teeth and remaining in contact with the lips, 

however, is wildly divergent to the other theories explored.  Similarly, the rolling in of 

the lips to create tension offers an entirely new perspective.  There is no doubt that this 

concept can be successful if mastered, given the many musicians exhibiting considerable 

embouchure strength, particularly in the extreme high register on websites such as 

YouTube.  The technique of keeping the tongue in contact with the lips transfers some of 

the muscular strain, usually asserted to the lips only, to both lips and tongue – the tongue 

taking some of the strain.  With the tongue being a much larger muscle than the muscles 

of the lower lip, strength and endurance during performance can be positively impacted.  

The concept however, is entirely new to this researcher who has not seen real life 

application of this method to date. 

The Balanced Embouchure 

A similarity to Callet’s teaching of embouchure can be found in Jeff Smiley’s Balanced 

Embouchure (n.d). Smiley also criticizes the use of a flat chin, as he believes it directly 

opposes the necessary action of the lower lip in creating more tension.  This similarity, 

and at the heart of The Balanced Embouchure method, is the movement of the upper and 

lower lips for different pitch register.  Lips are rolled in to create tension for upper register 

notes whilst they are rolled out, creating relaxation for lower register notes.  In addressing 

the subject of “lip roll,” Hickman states that an embouchure that requires the rolling in of 

the lips is commonly referred to as a closed embouchure and an embouchure where the 

lips are barely touching is referred to as an open embouchure (2006, 110).  It would appear 
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then that Smiley’s Balanced Embouchure requires the musician to comfortably move 

between a closed and open embouchure if they are to achieve correct “balance.”   

Fixed or Floating Jaw 

Further classification of embouchure by Hickman is that of “Fixed Jaw” or “Floating 

Jaw” technique.  The “Fixed Jaw” embouchure, as the name suggests, requires the lower 

jaw of the musician to remain in its natural resting state without being extended forward 

to align the incisors.  Hickman describes this embouchure type as being “the most easily 

controlled” as opposed to the “Floating Jaw” which requires the musician to extend the 

lower jaw forwards.  This extension puts a great deal more stress on the musculature of 

the face and neck which “must support the weight of the jaw and forces from the 

mouthpiece” (2006, 46, 85).   

Tensionless Embouchure 

In his series of eBooks and online tutorials, Clint McLaughlin (n.d) presents an argument 

that most musicians use more tension in the facial muscles than is necessary for the given 

musical task at hand.  Through thermal imaging experiments, McLaughlin demonstrates 

the difference between the sound quality and range of a group of subjects, which supports 

his theory that the less tension there is in the muscles of the cheeks, the better the quality 

of sound that is generated will be.  There does appear to be a significant number of 

independent variables that remain unaddressed in this presentation however, such as 

individual player proficiency of the subject group, instruments used, mouthpiece selection 

and embouchure type.  As I see it, these variables could have an impact on the validity of 

McLaughlin’s data. McLaughlin’s underlying principle however is to move tension to the 

lower lip and shift it away from the upper lip and muscles of the cheeks (McLaughlin 

n.d).  This shifting away of muscular tension enables a freer vibrating surface area of the 

lips, which in turn helps in the production of harmonic overtones above the fundamental 

pitch frequency.  This is also a concept that is central to Moore's explanation in regard to 

the detriment of using excess mouthpiece pressure against the lips (2004). 

No Pressure Method 

One of the most common topics of brass player humour is that of the “no pressure 

method.”  I have witnessed this on countless occasions, where at the end of a period of 

significantly demanding performance, a fellow musician has regarded the red circle or 

indentation around their lip and ironically said something along the lines of “I’m using 
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the no pressure method!”  The celebrated cornetist, Herbert Clarke once demonstrated 

how he could perform throughout the range of the instrument without using pressure of 

the mouthpiece against the lip.  To do this, Clarke suspended his instrument from the 

ceiling on strings and performed without touching the instrument with his hands.  This 

concept very quickly spread and musicians all over the world were trying to master the 

no pressure method.  As a child I remember watching many experienced musicians 

attempt to recreate Clarke’s demonstration, occasionally with some very humorous (albeit 

expensive) results.  In his book Brass Playing is No Harder Than Deep Breathing, Claude 

Gordon, a student of Clarke’s writes that Clarke regretted the demonstration almost 

immediately.  “I read an article which stated that Herbert L. Clarke developed the No-

Pressure System. This is absolutely false. He demonstrated at a university on one occasion 

that a developed player could play easily enough to hang his horn on a string and reach 

the higher notes. Almost everybody interpreted this incorrectly and it went all over the 

country as the new No-Pressure system. Clarke told me later that he was sorry that he 

ever did it, and everyone got the wrong idea. One of the first things he told me was, “There 

is no such thing as No-Pressure” (Gordon 1987, 12-13).  Despite Gordon’s comments, 

the idea still exists and the concept still used by brass educators. 

Physiological Capo 

A further concept of embouchure is presented by Swallow who writes that, "for each note 

at a given dynamic, there is an optimum firmness of the facial muscles and an optimum 

forward position of the lower jaw.  These two together enable us to produce the best sound 

with accompanying endurance and flexibility.  I refer to these two optimums as the set” 

(1987, 13).  Swallow goes on to explain that in the extreme high and low register, the 

musician has fewest options in terms of jaw movement or muscle tension.  In keeping 

more option for jaw movement and muscle tension, Swallow proposes the use of a 

physiological capo, such as the device used by guitarists.  The capo, in essence being an 

embouchure set that allows for greater options of jaw movement in the extreme register. 

Although this concept may have merit and indeed be in use by brass wind musicians, the 

idea of developing a series of embouchure sets is one that should signal caution for any 

performer.  A reliance on changing embouchure set during performance can be 

problematic, particularly if the musical task at hand offers little opportunity to make any 

physical shift.  A more suitable objective, and certainly the most commonly taught 

principle in my view, is the development of an embouchure set that allows for complete 
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control of pitch and dynamic throughout the entire register of the instrument with no 

requirement to make significant adjustment. 

The Open Aperture 

Over a number of years, I have heard brass musicians and teachers talk about keeping the 

aperture (opening between the lips that allows air to pass through) open.  In his book The 

Art of French Horn Playing, Farkas states “the lips should not actually touch each other 

in the centre of the opening during vibration, but they do vibrate against each other at the 

sides of the opening” (1956, 19).  Moreover, in his electronic book Trumpet Solutions – 

A Path to Stress Free Trumpet Performance, Eddie Severn suggests that the aperture is 

always open and that the lips do not close.  “The lips vibrate not so much together, but 

more in sympathy with each other.  They do not touch during the production of sound as 

has been commonly assumed in the past” (Severn 2007, 13).  This is a concept that has 

been suggested to me during informal discussions with highly reputed brass pedagogues, 

however, this is not a concept that seems to be backed by scientific investigation.  The 

motion of the brass musicians lips inside the mouthpiece has been the focus of a number 

of research projects dating back to the 1940s.  Stroboscopic imaging of the lip motion has 

allowed researchers to investigate the horizontal, vertical and lateral movements of the 

lip and lip aperture during performance tasks.  This research output rejects Severn’s 

suggestion that the lips do not touch, in fact the lips and lip aperture are in constant motion 

as they oscillate in either an outward or transverse direction.  At the end of each oscillation 

cycle, a complete, very brief closure of the lips and lip aperture occurs Leno (1987), 

Copley and Strong (1996), Ayers (1998).  A possible suggestion here for the discrepancy 

could be that the speed of the lip motion is so fast that it can only be viewed using 

technology that can slow the movement to a speed that can be processed by the human 

eye.  It is entirely possible that the shape of the musculature that forms the aperture be 

trained to a point where it’s natural resting position is oval.  Therefore, as the oscillation 

cycle returns the aperture to its normal resting state, all that may be viewable to the human 

eye is a constant oval shape of the aperture. 

Summary of Concepts 

This chapter has revealed deep complexity and a significant degree of variation 

concerning what is agreed upon and understood in regard to brass wind embouchure.  This 

has led to myths and mysteries surrounding brass wind embouchure among practitioners 
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and teachers.  Many brass pedagogues deliberately stay away from the subject, whereas 

others advocate for what works best for them.  Few seem to be open to the possibility of 

the existence of several types of embouchure, each with their own physiological 

characteristics.  Ideas about the perfect embouchure vary greatly between performers, 

pedagogues and authors, but all in some way must involve these anatomical elements: 

lips, facial muscles, dental formation and the tongue.  The mouthpiece may be placed on 

the lips in a high, low or central position.  It may be off-centre horizontally.  Lips may be 

tensioned in place.  They may be rolled in to create tension or rolled out to release tension.  

They may also be placed one in front of the other, either upper or lower to create tension.  

The jaw may be receded, protruded or remain in its natural resting place.  The tongue may 

raise or lower to assist in a faster or slower compression of the airstream.  It may join with 

the lips and support the weight of mouthpiece pressure whilst also creating a super 

compression of air as in the “Tongue Controlled Embouchure.”  Facial muscles may be 

contracted to stretch the surface area of the lips or make them into a pucker like shape.  

They may be kept relaxed to aid in achieving a freely vibrating surface area of the lips.  

In whatever manner the musician proceeds, the underlying principle of embouchure is to 

turn a column of air into a controlled vibration.  Compression of the air supply is 

necessary in order to achieve vibration and thereafter control of pitch and dynamic, and 

this compression can be, and can be shown to be, achieved in many different ways. 

In Chapter 2 we review the research literature generated from various scientific fields of 

interest in detail.  The chapter will also review the tutorial writings found within the 

method books and practice materials listed as being used by survey respondents in this 

research project.  Finally the chapter will identify documented links between the training 

of the brass wind embouchure and concepts found in the domain of physical fitness. 
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Chapter 2 – Literature Review 

This literature review will cover research that has been undertaken using advancements 

in medical technologies and analytical techniques, along with tutorial materials, books 

and articles on embouchure training.  Research on brass wind embouchure has focussed 

on the themes of acoustical properties of lip movement, the activation patterns of facial 

muscles, mouthpiece pressure forces against the lips, air pressure forces, intra-oral 

manipulations, vertical and horizontal movements of the instrument and mouthpiece and 

embouchure problems such as muscle ruptures and focal dystonia.  Much of this research 

project is concerned with physiological mechanics during performance using real time 

audio visual monitoring and is therefore closely related to the work of Weast (1963), Leno 

(1970), Reinhardt (1973), Turnbull (2001), Wilken (2000) and Woldendorp, Boschma, 

and Amstel (2016).  The study described in Chapter 3 offers a new and original 

observational technique that uses specifically designed visual recording technology, and 

has not been written about in the literature before now.  Similarly, this research undertakes 

a survey of the brass musician community, into training methods, trends and practises 

that has not previously been documented in the literature. 

Research using modern scientific and medical analytical techniques, applied to brass 

wind embouchure 

In this section I will explore documented research into aspects of brass wind embouchure.  

Research concerning brass performance has been conducted for almost a century with the 

vast majority of this output being related to the acoustical properties of the instrument, 

internal air pressures of the body and pressure forces of the mouthpiece against the lips.  

Advancements in medical technologies have facilitated the study of brass performance 

and in particular, the complex subject of brass wind embouchure.  Particular medical 

technological advancement pertinent to this subject has been: 

• Electromyography 

• Videofluoroscopy/Cinefluoroscopy 

• Infrared Thermography 

• Stroboscopy and High Speed Photography 

• Magnetic Resonance Imaging 
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Electromyograhy (EMG) 

An area of scientific study that has been significant in furthering the understanding of 

aspects related to embouchure is that of Electromyography (EMG).  Electromyography 

is the study of electrical activity in a muscle.  This activity is picked up either by needle, 

fine wire or surface electrodes inserted into, or placed over the muscle.  The signal that is 

picked up is then amplified in order to create a suitable reading or Electromyogram.  

Charles Isley (1972) studied the facial muscles of eight subjects through a variety of 

musical tasks, in an attempt to identify a single embouchure type and performance mode 

suitable for all brass instrument types.  Under the guidance of John Basmajian, a pioneer 

in the field of Electromyography, Isley studied the muscles; orbicularis oris, buccinator, 

levator labii superioris, depressor labii inferioris, levator anguli oris, depressor anguli 

oris, platysma, mentalis and zygomaticus major.  The findings of this study indicated that 

no single embouchure type or performance mode could account for the wide inter-subject 

and intra-subject variation in muscle activity recorded during the tasks.  However, Isley 

postulated a single facial/jaw muscle posture and pattern of muscular activity to be most 

efficient (see – p.25).  Similarly, Isley and Basmajian (1973) conducted a further study to 

investigate the function of facial muscles during specific facial expressions and musical 

tasks.  The study, which again used fine-wire intra-muscular needle electrodes, measured 

the activity of the muscles:  orbicularis oris superioris and inferioris, buccinator, levator 

anguli oris, depressor anguli oris, levator labii superioris alaeque nasi, zygomaticus 

major, mentalis and platysma, of eight musicians.  Results showed that although patterns 

of activity emerged through the various tasks, there was significant inter-subject and intra-

subject variation in the muscle activity.  No evidence was found of a superior mode of 

muscle performance and subjects recruited the various muscles differently, in order to 

carry out the specific tasks.   

Isley’s Optimum Embouchure Efficiency Concept 

Isley concluded that due to the many variables observed in his research, a single 

embouchure type for all brass musicians could not be proposed.  What Isley did propose 

as a result of this research however, was a concept of embouchure that he indicates to be 

most efficient – optimum result from minimal expenditure of energy.  A summary of this 

concept is as follows: 
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1.  Optimum Facial Muscle Posture, Jaw Posture, Mouthpiece Placement 

Lower jaw positioned so that the front teeth align and approximately ¼ inch apart with 

this aperture changing slightly to accommodate pitch and dynamic change. 

Corners of the mouth remain in a neutral position or moved slightly in either a vertical 

or medial direction in order for the upper and lower lips to touch in front of the teeth 

aperture inverting slightly so that the outer red of each lip is touching but not inward 

past the teeth. 

The mouthpiece placed on the lip above the red line of the top lip the ratio of which is 

considered unimportant in regard to efficiency.  Horizontally the mouthpiece is centred 

over the largest part of the teeth aperture. 

Mouthpiece pressure is distributed more to the lower lip with the greatest amount of 

pressure on either lip being at the midline. 

Postural changes during performance to include changing the size of the teeth aperture 

and/or the amount of red lip inversion. 

2.  Optimum Patterns of Muscular Activity 

The mylohoid and digastrics muscles contract to open the jaw. 

Lateral ptergoids move jaw forward. 

Temporalis moves the jaw backward. 

Levator anguli oris and depressor anguli oris pull in opposite directions opposing each 

other and balancing to the contraction of the Buccinator which changes with the 

changes in air pressure. 

Zygomaticus major, platysma, levator labii superioris and inferioris remain relaxed at 

all times.  

No voluntary use of the mentalis. 

Touching of the lips is made by the combined action of the buccinator and compressor 

labii muscles assisted by levator anguli oris and depressor anguli oris. 

Contraction of muscles to maintain posture while playing is minimal and increases with 

tonal frequency and intensity.  Contraction of the lateral pterygoids varies with the 

amount of pressure exerted against the lower jaw by the mouthpiece. 

Postural changes during performance to include the mylohoid and digastrics muscles 

opening the jaw further to increase teeth aperture and red lip inversion increased 

through tension in the compressor labii and buccinator muscles. 

Table 5 - Isley's postulation of optimum embouchure efficiency (Isley 1972) 
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White and Basmajian (1974) investigated the possible effects of register, intensity and 

subject proficiency levels on Electromyographic potentials.  Eighteen subjects, all 

trumpet players of varying proficiency level, took part in this study which again used 

Basmajian’s indwelling fine-wire needle electrodes.  Four muscles were measured:  

Orbicularis oris superioris, orbicularis oris inferioris, levator anguli oris and depressor 

anguli oris, during fifty one musical tasks.  The results showed that register and intensity 

both have a positive effect on muscular activity, register having a greater effect than 

intensity.  The results also indicated that out of the lip muscles have more activity than in 

the lip muscles in advanced level subjects, which opposes the “tug-of-war” theory 

proposed by Farkas (1989) as, if this theory was to be upheld, a significant amount of 

activity would be expected in the lip muscles to balance the higher number of muscles 

working in opposition and with greater intensity.  No significant difference was found in 

pre-tone and post-tone EMG activity duration between the advanced and beginner level 

subjects, although greater difference in the magnitude of EMG potential was found in 

beginner level subjects, who also displayed more activity in the upper lip than lower lip 

during the tasks.  The advanced level subjects also showed a smaller range of EMG 

potential variation than beginners during small interval lip slurs, short spaced repeated 

notes and between tongued and slurred arpeggios.  Proficiency level had no effect on the 

variation of EMG activity between high and low register or intensity.  The upper lip being 

more active than the lower lip in beginner level subjects suggests that a suitable balance 

in the workload of facial muscles is yet to be established in these subjects.  Similarly the 

higher range of potential EMG variation in the lip slur, repeated note and arpeggio tasks 

may be attributed to the same lack of neuromuscular development.  The findings that 

proficiency level had no effect on the variation of EMG activity between high and low 

register or intensity however, implies that these elements may be subject to quantifiable 

measurement regardless of the muscular development of the individual. 

In four related research projects, Heuser and McNitt-Gray also used EMG technology to 

investigate the brass musician’s embouchure.  The first of these projects sought to 

establish normative patterns of muscular activity in the muscles depressor anguli oris and 

zygomaticus major of professional trumpet players.  Two significant trends were 

identified in this initial study (i) the four muscle groups that were monitored displayed 

simultaneous burst patterns prior to tone commencement in all pitch registers and (ii) 
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EMG activity returned immediately towards baseline upon cessation of tone generation 

(Heuser and McNitt-Gray 1991).   

The second project addressed the issue of mouthpiece placement on the lips.  Five 

professional trumpet players with centred mouthpiece placement on the embouchure were 

observed alongside three professional trumpet players who exhibited varying degrees of 

asymmetrical mouthpiece placement.  The subjects performed a mixture of controlled and 

musically realistic (orchestral excerpts) performance related tasks with the muscular 

activity monitored in the areas once again of depressor anguli oris and zygomaticus 

major.  The results showed the muscular activity in both subject groups to be similar, 

indicating mouthpiece placement on the embouchure to be equally effective when placed 

asymmetrically as when placed symmetrically.  The results also indicated there to be 

similar activity within the muscle groups during the performance of controlled tasks, as 

in the performance of more musically realistic tasks (Heuser and McNitt-Gray 1993).   

The third and fourth projects in this series, Heuser and McNitt-Gray focussed on the use 

of EMG technology in the assessment of brass musicians with a medical problem referred 

to as Embouchure Dystonia, a Focal Task Specific Dystonia (FTSD) of the facial/lip 

muscles.  In these projects, Heuser and McNitt-Gray conducted case studies of a trumpet 

player overcoming difficulties in tone commencement and a trumpet player experiencing 

pain and excess tension in the upper lip, unreliable production, lack of flexibility and poor 

tone quality.  The first case study showed a shift in EMG activity patterns towards that of 

professional trumpet players as the participant worked towards overcoming the tone 

commencement difficulty (Heuser and McNitt-Gray 1994).  The second case study 

investigated the use of the EMG printouts as a pedagogical aid; for a teacher to use as a 

visual representation when presenting verbal information to the student (participant) 

during instruction.  As the participant in this second case study made a shift towards 

similar EMG patterns as the professional trumpet player in the reference data, the 

experienced performance difficulties were reduced (Heuser and McNitt-Gray 1998). 

The work of Iltis and Givens (2005) sought to establish the reliability of dependent 

variables typically associated with EMG studies.  Using a participant group of french horn 

players, the researchers focussed on the muscles depressor anguli oris and levator labii 

superioris.  The levator labii superioris chosen as a suitable muscle for inclusion in the 

research due to the participant with Embouchure Dystonia displaying an obvious visual 
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irregularity in this muscle.  The researchers conclude that a standardised testing procedure 

could be quite simple and easy to administer for future studies of Embouchure Dystonia. 

Bianco et al. combined the measurement of facial muscles with that of mouthpiece force 

against the lips and intraoral air pressure of three professional trumpet players.  Using 

surface electrodes to establish the EMG activity of the muscles depressor anguli oris and 

zygomaticus major, the researchers found a significant increase in muscle activity in 

higher dynamic levels with a greater increase in the activity of the depressor anguli oris 

muscle than that of the zygomaticus major.  One of the three participants in this study 

showed greater zygomaticus major activity in general, due to having a “smile type” 

embouchure.  The participants in this research showed high reliability in the repeated 

measurements taken but the greatest variance in reliability was found to be in the activity 

of the facial muscles.  One possible implication of this finding is that other facial muscles 

were recruited to attain the same result in lip tension (Bianco et al. 2012).   

Cinefluorography/Videofluorography 

Cinefluorography/Videofluorography is “the process of making X-ray motion films by 

photographing the image from a fluorescent screen, rather than by capturing the X-rays 

directly on the film emulsion” (Wood 2011).  This method allows a real-time visualisation 

of muscle and organ movement inside the body.  The first of these studies in the field of 

brass performance was conducted by John Haynie (1967).  Haynie’s study observed 

groups of thirteen to fifteen subjects during a series of musical tasks, focussing on several 

individual elements relevant to brass wind embouchure: 

1. Jaw position 

2. Teeth and jaw aperture 

3. Tongue arching 

4. Pivot 

5. Mouthpiece pressure 

6. Position of the tongue for attack 

7. Position of the tongue for double and triple tonguing 

The following observations were made: 

Jaw position.  Subjects either extended the jaw forward or retracted the jaw depending 

on their individual dental structure in order to align the front teeth. 
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Teeth and jaw aperture.  The majority of subjects widened the aperture to produce lower 

notes and also thrust the jaw forward.  Haynie observed that the amount of opening and 

closing of the teeth/jaw aperture varied greatly between the subjects. 

Tongue arching.  A definite arching of the tongue was observed in all subjects as they 

ascended to higher register notes.  This arching varied from a positive snap action to a 

smooth and flowing motion.  The location of the arching tongue also varied between 

subjects in relation to the shape of their individual oral cavities.  Some arched towards 

the tip of the tongue, some towards the middle portion and some towards the back of the 

mouth. 

Pivot.  All subjects showed the use of a pivot action in the changing of register.  The pivot 

action appeared as either a tilting of the head or a change in mouthpiece angle and was 

observed to relate to the resultant change of jaw position made in the teeth and jaw 

aperture.  The pivot was consistent in both slurred and tongued exercises. 

Mouthpiece pressure.  An increase in mouthpiece pressure was observed as subjects 

ascended in pitch.  It was also observed that more pressure was exerted when starting in 

the high register as opposed to approaching the same register from a lower octave. 

Position of the tongue for attack.  Despite the difficulty in monitoring the action of the 

tip of the tongue, Haynie concluded that the position of the tongue for attack relates to 

the teeth and jaw aperture.  When the aperture is widest the tongue strikes between the 

top and bottom teeth and sometimes as far forward as the lips.  When the aperture is 

smallest the tongue strikes at or behind the top teeth. 

Position of the tongue for double and triple tonguing.  This exercise compared the 

action of the tongue when vocalising the commonly understood training approaches of 

the sound Tu for single tongue, Tu Ku for double tongue and Tu Tu Ku for triple tongue, 

with the action used when actually playing.  These sounds are the main articulatory 

actions used by brass musicians to produce notes that are either singular or grouped in 

multiples of two or three.  It was observed that the teeth, jaw and tongue maintain a 

different position when vocalising the sounds than when playing them.  Also observed 

was when the embouchure was set to play first, the action of the tongue in creating the 

sounds was almost identical to when playing. 
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Merriman and Meidt (1968)  studied the internal movements of the oral cavity of trumpet 

and french horn players during a range of musical tasks.  Measurements were taken of 

tongue position, incisor aperture (teeth and jaw aperture) and pharyngeal opening.  

Despite some commonalities among participants, resulting measurements were not 

consistent for each task.  Six out of the ten participants made a gradual raise and 

protrusion of the tongue whilst ascending, as in the shape of the vowel sounds “ah” 

through to “oo” and “ee.”  The remaining four participants kept their tongue in a 

consistent position throughout the pitch change.  Variation between the french horn 

participants was also evident in the incisor aperture, which was decreased when ascending 

in the majority of participants with one participant making the opposite action.  The 

Pharyngeal dimensions of french horn players were smaller for higher register notes 

whilst larger for trumpet players.  Trumpet players also moved the high point of the 

tongue further forward in lower dynamic arpeggios than in higher dynamic arpeggios.  

This study shows that commonalities in the processes of brass performance are evident; 

however there may be more than one way to achieve the same musical result. 

In a study of twenty seven music majors and faculty, Amstutz (1970) investigated the 

measurements of teeth aperture, instrument pivot and tongue arch during trumpet 

performance.  The results of this study support that of Haynie (1967).  Subjects teeth/jaw 

aperture decreased in size when ascending in pitch and increased when descending in 

pitch.  Similarly, tongue arch was greater when ascending in pitch and the angle of 

instrument pivot more acute as pitch increased.  Where no instrument pivot was employed 

a significant increase in mouthpiece pressure was observed.  In modern teaching the 

pivoting of instrument is not commonly taught.  The pivot action is recommended to be 

made through manipulation of the embouchure musculature and jaw position, rather than 

of the instrument itself or of the head.  Indeed the pivot action of the head or instrument 

observed by Amsutz, could have been due to the movement of the teeth/jaw aperture, as 

is suggested in the findings of Haynie (1967).  Either way, the principle of a pivot action 

supports the theory discussed in the previous chapter of Wick (1971) in that change of 

pitch is achieved by the position in which the airstream strikes the inside of the 

mouthpiece.  The findings also support the opinion of Snell (1987) that the movement of 

the tongue is an integral factor in the facilitation of pitch change.  This work also provides 

strong support for the famous Pivot System of Reinhardt (1973). 
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Infrared Thermography 

Bertsch and Maca (2001), used Infrared Thermography to observe the temperature in 

facial areas of trumpet players before and after a series of warm up tasks.  The increased 

blood flow in the muscles of the face during periods of activation, result in a transference 

of heat to the overlying skin, which is possible to measure using Infrared Thermography.  

The results of this study indicate the main areas of activity during performance to be the 

central section of the face, rather than in the lateral area of the cheeks.  The muscles 

orbicularis oris, depressor and levator anguli oris therefore being more active than 

buccinator and zygomaticus.  One participant in this study, however, showed significant 

buccinator activity due to a playing style which involved the blowing out of the cheeks.  

The finding of activity to be mainly at the central areas of the face, lends weight to the 

opinion of McLaughlin, discussed in the previous chapter, that tension in the cheek area 

of the face is to be avoided (McLaughlin n.d). 

Stroboscopy and High Speed Photography 

Robert Weast (1963) conducted a Stroboscopic analysis of lip function in brass players.  

Using subjects performing on trumpet, trombone, french horn and tuba, Weast observed 

the action of both the upper and lower lips during performance.  The disk with a hole in 

its periphery was attached to a variable speed motor, which was then adjusted to match 

the speed of the vibrating lip surface.  Square Plexiglas mouthpieces were made to allow 

this observation.  Several important findings were discovered through Weast’s study: 

Upper lip.  Weast observed that the primary vibrator in the musicians embouchure was 

the upper lip which vibrated at the frequency of the pitch of the note performed. 

Lower lip.  Considerable variation and often erratic behaviour was observed in the lower 

lip which bore little relevance to the frequency of the upper lip vibration.  The lower lip 

was more active in the lower register of trumpet, trombone and tuba players and reduced 

as the musician ascended in pitch.  French horn players were an exception to this, who 

showed very little activity in the lower register, around 50% of the upper lips activity in 

the middle register and little activity in the upper register. 

Lip amplitude.  The amplitude of the vibrating lip is directly related to register and 

volume with the greatest amplitude being for low, loud playing. 
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Weast concluded that the lips function independently of one another and that the 

movement in the lower lip is merely a result of the beating of the upper lip.  Furthermore, 

Weast stated that theoretically this motion could be reversed with the lower lip being the 

primary vibrator, but he had never observed an individual that displayed such traits.   

In contrast to Weast’s study, Leno (1970) observes that both upper and lower lips vibrate 

at the frequency of the pitch produced.  Leno conducted two photographic studies to 

examine the vibration of the lips inside the mouthpiece.  The first study using four brass 

musicians and the second using eleven trombonists.  Leno provides evidence to show that 

the vibratory function of the brass musicians lips, is not comparable to the single or double 

reed of a woodwind musician.  This is due to both lips being active vibrators, but with a 

significantly varied ratio of upper or lower lip dominance inside the mouthpiece, from 

one musician to another.  Furthermore, due to uneven or non-uniform aperture changes, 

comparison to the vibrating string of a string instrument is also rejected.  This research 

shows the vibrating mechanism of the brass musician’s lips to be unique as there are two 

vibrating entities that can be non-uniform in their ratio but both vibrating at the frequency 

of the note being produced. 

Magnetic Resonance Imaging 

The most recent development in technology to study the internal mechanics of brass 

musicians during performance is that of Magnetic Resonance Imaging (MRI).  

Schumacher et al. (2013) used MRI technology to measure the position of mouthpiece to 

lips and teeth, pivoting, nasopharyngeal closure and changes in the oral and pharyngeal 

cavities during brass performance.  Twelve subjects were studied, all trumpet players at 

the University of Freiburg, Germany, using a ceramic mouthpiece and trumpet surrogate.  

Musical exercises were performed by the participants in three stages, firstly by only 

buzzing the lips, secondly on the mouthpiece alone and finally with the mouthpiece 

connected to the trumpet surrogate (a rubber tube attached to a cardboard bell shaped 

opening).  The data showed eleven of the twelve participants to place the mouthpiece on 

the lips in a high position with only one participant placing the mouthpiece in a vertically 

low position.  The teeth alignment of all participants was vertical in all participants and a 

pivoting action stated as a variable parameter during pitch level or dynamic change.  The 

participant that placed the mouthpiece in a vertically low position was identified as the 

only participant to pivot upward during pitch change.  The position of the tongue inside 
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the mouth during performance varied considerably and was a significant influence in the 

adjustments of the pharyngeal and oral space.  Peter Iltis, a professor of kinesiology at 

Gordon College, Boston, has been working alongside researchers at the Max Planck 

Institute in Germany, using real-time magnetic resonance imaging (RT-MRI) to study 

tongue and throat movement strategies of elite horn players and players who suffer from 

embouchure dystonia.  The initial pilot study showed significant movement of the tongue 

to facilitate pitch change in three of the four subjects.  The subjects in this study 

represented four different instrument types; trumpet, horn, trombone and tuba.  These 

findings imply that there could be different movement strategies employed for different 

instruments, however repeated studies of a larger subject group are necessary to confirm 

this (Iltis et al. 2015).  A project entitled The International MRI Horn Repository Project 

(IMHRP) has been established to produce a reference base of MRI images for brass 

musicians and scientists.  Video data will be produced of musicians suffering with a 

variety of movement disorders, as well as baseline examples from elite brass musicians.  

Similar research has been conducted by Furuhashi et al. (2017) who observed eighteen 

trumpet players during performance, seven beginner and eleven advanced performers.  

The participants performed sustained notes of low and high pitches as well as extreme 

dynamic contrasts of a single pitch.  The research concludes there to be a unanimous 

movement of the tongue upward and forward, reducing the oral cavity when performing 

high register notes, with the opposite action of a reduction in tongue area and an increase 

in the oral cavity area when performing low notes.  No significant differences were 

reported in the positioning of the tongue between the contrasted dynamics.  A significant 

finding of this research is that the tongue action was consistent in both the beginner and 

advanced participants, a strong indication to the importance of this element of the brass 

wind embouchure.  

After Reinhardt 

Using clear plastic mouthpieces and photographic images of musician’s dental structure, 

characteristics and embouchure formation, Wilken (2000) provides evidence on several 

embouchure related topics.  Seeking to evaluate a simplification of Reinhardt’s pivot 

principle, as proposed by Douglas Elliot, Wilken concludes that Elliot’s three basic 

embouchure types can be used to suitably categorise a subject group of trombonists.  The 

three types; Very High Placement, Medium High Placement and Low Placement were 

shown to directly influence the direction of the airstream into the mouthpiece.  The higher 
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the mouthpiece placement on the face, the more likely that the airstream would be directed 

down into the mouthpiece, whereas the lower the mouthpiece placement, the more likely 

that the airstream would be directed upwards into the mouthpiece.  Every subject in 

Wilken’s study changed the angle of the airstream in relation to the pitch of the note being 

performed.  Lower notes angled more towards the throat of the mouthpiece with higher 

notes angled more towards the rim of the mouthpiece, regardless of whether the general 

direction was “up-stream” or “down-stream.”  The study also showed that higher 

mouthpiece placement encourages a pivot action of upwards to ascend in pitch and 

downwards to descend, with the opposite pivot action encouraged in lower mouthpiece 

placement.  Very little significance was found between the relationship of vertical 

placement of the mouthpiece on the face and physical characteristics such as lip thickness, 

teeth straightness or lip length.  A significant relationship was found however, in the 

amount of upper or lower lip protrusion.  The more the protrusion, the more of that lip 

would be placed inside the mouthpiece, thereby strongly influencing the overall vertical 

mouthpiece placement.  Subjects that had received prior orthodontic work were also more 

likely to place the mouthpiece lower on the lips.  Wilken’s study provides support for the 

writing of Reinhardt (1973) and Wick (1971) and confirms some of the findings of Haynie 

(1967) and Merriman and Meidt (1968).  In reading the specific results of Wilken’s work 

however, it would seem more fitting for the three basic embouchure types to be expanded 

to four as the Medium High Placement type showed that either pivot classification could 

be present within the subject group. 

Turnbull (2001) sought to provide greater clarification of Reinhardt’s work, re labelling 

Reinhardt’s term of “pivot” to “track,” to remove the misconception of the physical 

action.  Turnbull provides clear photographic images of the dental structure of each of the 

nine types and subtypes together with images of the musicians during tone production.  

This work adds further clarification to Reinhardt’s concepts but Turnbull acknowledges 

one anomaly in that he finds Type I subjects to display either type of pivot, which would 

in effect, extend Reinhardt’s categories to ten types and subtypes rather than nine. 

Establishing a new definition and clinical assessment tool for the assessment of 

embouchure 

Concurrent research with this project in the area of brass wind embouchure has been 

conducted in the Netherlands by Woldendorp et al. (2016) who first set out to establish a 
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base line definition of what constitutes embouchure, with a view to creating a diagnostic 

tool for the analysis of function and dysfunctional embouchure.  The authors write, 

“assessing and treating dysfunctional embouchure requires knowledge about functional 

embouchure, but peer-reviewed literature on dysfunctional and functional embouchure is 

scarce” (Woldendorp et al. 2016, 218).  A new definition is proposed from this work.  

“Embouchure is the process needed to adjust the amount, pressure, and direction of the 

air flow (generated by breath support) as it travels through the mouth cavity and between 

the lips, by the position and/or movements of the tongue, teeth, jaws, cheeks, and lips, to 

produce a tone in a wind instrument.”  Significant reference is made in this research to 

the lack of available literature that addresses the subject of brass wind embouchure.  An 

integral part of this research has been through discussion and feedback from embouchure 

experts through an online forum on the website www.embouchure.nl.  Further work by 

this research group has established a clinical assessment tool, that the researchers term 

the CODE of embouchure.  The Classification, Observation, Diagnosis of functional or 

dysfunctional embouchure and Evaluation of treatment (Woldendorp, Boschma, and 

Amstel 2016).  The assessment tool consists of four domains with a total of sixty four 

items for observation.  Each item is given a score in relation to descriptive statements and 

items that present to be unorthodox or problematic are signalled with an orange flag.  The 

parameters of this assessment tool address all functions of the embouchure as defined in 

the authors embouchure definition.  In practical terms for the musician or teacher 

however, scores registered in domain one (physical characteristics such as scaring of 

facial tissue or the shape of the dental arch) would seem irrelevant.  As these items cannot 

be changed the musician must make some compensation or adjustment to overcome any 

challenge that they might present.  A refinement process of the “CODE of embouchure” 

has been made through a Delphi study using a panel of “international embouchure 

experts” over a series of three response rounds.  The researchers concluding that 

consensus had been reached on ninety-eight percent of items thereby proving the 

construct validity of the technique (Woldendorp et al. 2019).  Part of the assessment 

procedure detailed in the “CODE of embouchure” is observation of the performer using 

a mouthpiece visualiser.  This is a cut away mouthpiece rim on the end of a handle which 

theoretically allows the observer to view the positioning and movement of the lips inside 

the mouthpiece.  As the behaviour of the lips during performance is significantly affected 

by the acoustical pressures imposed by the mouthpiece when connected to the instrument 

http://www.embouchure.nl/
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though, what might be observed using the mouthpiece visualizer may not be of any real 

value. 

Summary of Research 

The evidence found in embouchure research to date adds clarity, and at the same time 

gives rise to further questions, in regard to the understanding of the brass musician’s 

embouchure.  Studies show that there are several aspects of the embouchure that are 

inherently related, such as the aperture between the teeth, the arch of the tongue inside 

the mouth and the angle of the mouthpiece – embouchure connection.  The symmetrical 

placement of the mouthpiece on the lips does not force a change to muscle activation 

patterns in the facial muscles from that of asymmetrical placement, however other 

elements of the embouchure such as tongue arch or angle of mouthpiece – embouchure 

connection, have not been proven to be unaffected by an asymmetrical placement.  

Musical performance on a brass instrument can be achieved by more than one specified 

process or muscle activation pattern.  This has been shown in repeated measure tests 

where musicians have employed a variety of activation patterns to complete the same 

task.  It has also been shown by the variation of activation patterns employed by different 

musicians attempting the same task.  The focus of EMG research has been on the outside 

of the lip muscles depressor anguli oris and zygomaticus major, indicating that this may 

be where the majority of activity takes place.  This is however, contradicted by Infrared 

Thermography research which shows there to be little activity in the zygomaticus region 

and shows activity to remain in the central area of the face and away from the cheeks.  

Observations of lip vibration are at odds, with the frequency of the lower lip in 

downstream embouchure types reported as being equal to that of the upper lip and also to 

be both erratic and inconsistent and affected only by the beatings of the upper lip.  Little 

evidence of a reversed set up has been documented in the research, other than that of its 

theoretical possibility which may indicate that the up-stream embouchure type is in a 

significant minority amongst brass musicians. 

As much as the research lends support to some of the concepts discussed by the authors 

in the previous chapter, not all of this addresses embouchure type.  At times these studies 

make little or no mention of differing embouchure types amongst subjects, which could 

have a significant impact on some of the observations made.  Without this observation 

one may postulate that all participants displayed characteristics of the commonly regarded 
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“normal” type of embouchure.  Similarly one could also postulate that there is no 

difference in the muscle activation patterns between differing embouchure types.  

Although further research would help to clarify findings, it is this researchers opinion that 

the intra-subject and inter-subject variations reported, are enough to accept that a concrete 

knowledge of all processes may not be available or indeed, appropriate.  Some 

clarification however, can be drawn from the evidence presented in the various 

embouchure concepts combined with that which is to be found in the documented 

research.  Further physiological clarification and commonality will be sought in this 

project, through detailed observation of a participant group that represents a wide range 

of instrument types. 
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Embouchure Training 

The literature and research discussed to this point, offers a fair amount of conflict and 

confusion.  Brass musicians however, have been performing successfully for over four 

hundred years with, at times, staggering proficiency and artistry.  It stands to reason then, 

that there should be commonalities to be found in the training methods employed by brass 

musicians in regard to their embouchures.  One would expect to find some sense of unity 

in the guidance and writings of tutorial method books.  In this section, I will explore the 

instruction and text found in a selection of tutorial method books that deal with aspects 

of the embouchure, in an attempt to identify the commonalities.  The methods selected 

have been informed by the responses of survey participants in this research project which 

will be further detailed in the following chapter. 

Jean Baptiste Arban – Cornet Method 

Arban’s Grand Method for cornet is a staple resource for brass musicians and often 

referred to as “the brass players bible.”  Originally published around 1864, Arban’s work 

has been republished in numerous editions.  Some changes have appeared in each edition, 

one of which has extended the pitch range of the exercises (McLaughlin 2012), another 

has included a personalised commentary to add further explanation to Arban’s original 

text (Arban 1982) and yet another has been reworked for low brass instruments, with 

additional exercises added for slide technique and accompaniment tracks for the twelve 

celebrated solos at the end of the work (Arban 2013).  Common to all editions however, 

are the style of exercises themselves, which remain constant.  The work is a compendium 

of exercises assembled to target every aspect of performance technique.  The fact that so 

many versions of the work exist today, is testament to the enormously beneficial studies 

contained in the method.  Amongst the hundreds of exercises, Arban introduces the 

difficulties of each challenge and advises the reader away from common faults. The 

commentary relevant to the brass musicians embouchure and how it should be trained 

however is limited.  Arban’s discussion of mouthpiece placement has already been stated 

(see p.11).  Further to this discussion, the remaining instruction indicates that the 

performer should apply an increased amount of pressure of the instrument and 

mouthpiece against the lips to ascend to higher pitched notes.  This pressure to be 

controlled by the left hand of the musician and the processed reversed when descending 

to lower register notes.  Prior to the eighteen solos which terminate the method, Arban 
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acknowledges the challenge of stamina required to successfully navigate each solo.  

Perseverance in this challenge is the only advice offered by the author in this regard. 

There is no doubt that the material contained in Arban’s method is beneficial to the brass 

musician in training the embouchure.  However, the musician is certainly left to construct 

their own processes and strategies in how best to approach or incorporate these exercises 

into any sort of routine. 

Saint Jacome – Grand Method for Trumpet or Cornet 

The work of Saint Jacome (1870) is equally as prolific as that of Arban.  Similarly to 

Arban’s work, revisions of the original text have been made with annotations to further 

clarify the author’s original comments.  Exercises are plentiful in this text, which is 

somewhat larger than that of Arban, yet not as structurally organised.  There is no question 

as to the enormous benefit to be gained from use of the exercises contained in this work, 

but once again the instruction in regard to the brass musicians embouchure is lacking.  At 

the outset of the material, Jacome makes brief comment on how musicians should 

practice.  The author states that the musician should “rest when the lips become tired” 

and that “long, sustained tones should be included in daily practice” (Saint-Jacome 2002, 

1).  Indeed, long tones are plentiful in this method.  Jacome also states that over practice 

of high notes is harmful to the musician, but no explanation is given as to why.  As with 

Arban’s work, Jacome offers advice on the placement of the mouthpiece on the lips, 

which has been discussed earlier in this chapter (see – p.11).  The only other instruction 

to be found in this method with regard to the embouchure, is the need for suppleness in 

the lips, which may be achieved through performing slurred exercises.  Also, that the 

musician should avoid opening the gap between the teeth when descending to the extreme 

low register, an instruction that is contradicted by the research already discussed in regard 

to teeth aperture. 

Cornet Playing – Norman D’Ath 

A considerable amount of written text is provided in Norman D’Ath’s Cornet Playing 

(1960) which provides commentary on aspects such as the breath, the facial muscles, the 

buzz, the harmonic series, the warm up, the practice period, control flexibility and range, 

fingering and tonguing.  The need for each type of exercise in this method is strongly 

stated and reference is made to the work of other authors such as Arban, Jacome and 

Clarke, for exercises that are appropriate for inclusion into the practice routine.  D’Ath 
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also suggests that a warm up and cool down segment of the practice session is vital for 

ongoing success.  The discussion of the harmonic series is particularly grounded in 

scientific theory and overall the written text provides good insight to the brass musician 

as to useful methods of attaining mastery.  Despite this useful insight, there is little 

information to be found on how to achieve the aspects discussed.  No physiological 

mechanics are mentioned and it is for the musician to discover these necessary mechanics 

through musical means of attempting each exercise.  

Technical Studies for the Cornet - Herbert L. Clarke 

Clarke’s Technical Studies for the Cornet (1915) is a smaller publication than those 

discussed so far and contains a series of studies and etudes to be repeated many times and 

in a single breath to acquire strength and elasticity of the lip.  The author provides brief 

commentary prior to each study on how the study should be approached.  Little is stated 

in regard to physical mechanics other than to contract the lip muscle slightly to ascend 

and relax to descend.  The means of achieving development is clearly through repetition 

of the exercises, which Clarke suggests should be between eight and sixteen times. 

ASA Methode – Rolf Quinque 

Rolf Quinque’s ASA Methode (1980) is a publication that is full of physiological 

commentary.  The initial pages discuss the breath and the embouchure, although much of 

this discussion refers to an outdated theory of controlling the diaphragm.  The exercises 

found in the book offer a gradation from beginner level through to intermediate and 

advanced and are designed to develop the embouchure.  These exercises are a mixture of 

lip slur challenges and tone bends, for which constant descriptive commentary is made 

about the use of the tongue in facilitating the change of pitch.  Despite the constant 

reference to the diaphragm throughout this publication, this is a book that offers continual 

technical guidance to the musician, as each challenge is presented.  The exercises 

themselves are certainly beneficial in regard to embouchure training and the musician is 

not left entirely to their own devices to find the appropriate technique to achieve their 

mastery. 

The Brass Gym – Sam Pilafian and Patrick Sheridan 

Many useful exercises can be found in Pilafian and Sheridan’s The Brass Gym (2007a).  

The authors provide some commentary, with tips and suggestions to the musician 

throughout and a substantial section of lip slur exercises is included.  Lip slur exercises 
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are a staple embouchure training exercise carried out by brass musicians.  The authors 

advise against any thought of muscle tension however, and the approach throughout the 

publication is strongly weighted towards employing an appropriate flow of air into the 

instrument. 

Trumpet Method - Allen Vizzutti 

Allen Vizzutti’s Trumpet Method (1991) is a series of three books providing technical 

exercises and challenges.  A short introductory text begins each of the three books which 

offers suggestion for warm up and structure of practice sessions.  Vizzutti recommends 

practice sessions to be divided into three sections; a warm up, technical exercises and 

performance repertoire.  The exercises to be found in these publications that are 

commonly used for embouchure training are; long tones, lip flexibilities, high 

range/endurance exercises and interval studies.  Broad and generic guidance is offered 

sparingly through the publication, which has been a staple part of this researchers routine 

for many years.  This is due to the variety and effectiveness of the exercises contained 

within the publication.  Little is stated in terms of mechanisms or physiology. 

Musical Calisthenics for Brass – Carmine Caruso 

Caruso’s Musical Calisthenics for Brass (1989) offers a series of exercises that are in the 

main simplistic in their construction.  The book focuses on the synchronisation of 

muscular activity during performance and the author guides the musician through the 

requirements and appropriate approach to each exercise.  In terms of muscular activity, 

in the extreme register Caruso advises an approach very similar to that of overloading in 

physical fitness training.  The author recommends pushing as far as is possible in the high 

register, to the point that sound completely stops.  At this stage a rest period is 

recommended for ten to fifteen minutes.  The majority of the exercises, that are related to 

embouchure training, are the slurring of specific intervals which gradually increase in 

pitch and controlling the dynamic contrast of sustained notes, whilst applying crescendo 

and/or diminuendo techniques.  Caruso is quite specific about the need to keep the 

mouthpiece in one position on the lips and states that the inhaled breath should be taken 

in through the nose, to stop any changing of mouthpiece position during performance.   

How Brass Players Do It – John Ridgeon 

John Ridgeon’s How Brass Players Do It (1975) is a book of lip flexibility exercises.  The 

author begins the publication with a detailed discussion of the brass players anatomy, 
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from the breathing process to the facial muscles, tongue position and lip aperture.  There 

are two types of exercise in Ridgeon’s book.  One is a building exercise, which establishes 

the mechanism in much the same way as practicing good lifting form in physical fitness 

training.  The second type of exercise is a flexibility exercise, which involves the same 

mechanism established in the building exercise and works this mechanism at a greater 

speed, thereby promoting the lips flexibility.  All exercises are based around the natural 

harmonic series from which the instrument is designed.  That is, the notes that can be 

achieved without the addition of any combination of valves. 

Systematic Approach to Daily Practice – Claude Gordon 

The Systematic Approach to Daily Practice (1965) presented by Claude Gordon is series 

of fifty two lessons that incorporate exercises taken from the works of Saint-Jacome, 

Arban, Clarke and Colin.  Each lesson is split into sections, with a rest period of at least 

one hour indicated after exercises that ascend into the extreme high register.  The author 

states that the performer should ascend through the exercises as high as is possible, but 

make only three attempts at each given pitch.  The exercises found in this book are a 

mixture of chordal or scalic progressions, long tones, dynamic range exercises, pedal 

tones, tonguing exercises and lip flexibilities.  What is unique about this publication is 

that the performer is told exactly what to practice and when.  Of course how the performer 

negotiates through challenges that they are yet to master will still be highly personal and 

unique.  The main focus and challenge presented however, is definitive.  Other important 

inclusions in this publication are instructions to shape the tongue using vowel sounds 

during pitch change and to rest as much as play when practicing.  In achieving pitch 

change to higher register notes, Gordon instructs that the lips are pulled together equally 

– a drawing together of the shape around the lip aperture. 

Tongue Level Exercises for Trumpet – Claude Gordon 

The exercises found in Gordon’s Tongue Level Exercises for Trumpet (1981) are mostly 

lip slur exercises, which the author advises to be performed in both an articulated manner 

and slurred.  Gordon introduces the concept of vowel sounds shaping the tongue in the 

opening pages as being vital to pitch change on a brass instrument.  “The tongue channels 

the pitch and has a different position for every note on the instrument.  This difference is 

so minute at times that it is hardly discernible.  Therefore, the knack of playing must come 

from the actual feel and not from theory” (Gordon 1981, 2).   
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Advanced Lip Flexibilities – Charles Colin 

Colin’s Advanced Lip Flexibilities (1980) is an extensive compilation of lip slur and lip 

trill exercises.  Colin also uses the introductory pages of the book to provide a substantial 

commentary on physiological matters.  The concept of vowel sounds and the action of 

the tongue is described in these opening pages and the author indicates that the tongue 

acts as a valve in controlling the pressure of the air stream.  Colin also states that the act 

of trilling, without the use of valves, an action known as lip trilling, is actually achieved 

by movement of the tongue rather than of the lips.  Regular rest periods are inserted at the 

end of each of the exercises in this book and Colin also instructs the performer to make 

an action with the breath and tongue together to ascend from one harmonic to another.  

This action is described as a breath pushed and is achieved by the performer shaping the 

vowel sound “whee.” 

Lip Flexibilities for All Brass Instruments – Bai Lin 

Bai Lin’s book of flexibility exercises caters for the beginner level through to advanced 

level musician.  There is very little introduction presented in the opening pages, other 

than to say that the musician should strive to keep the embouchure, throat and tongue as 

flexible and relaxed as possible.  Also that in the event of the embouchure tiring, or in 

any feeling of discomfort, the musician should “choose an easier section to practice” (Lin 

1996).  These comments would seem to indicate that the author does not necessarily 

regard the exercises as a muscular activity as pushing muscles to the point of fatigue is 

an important aspect of muscular development.   

The Complete Shuebruk Lip Trainers for Trumpet - Richard Shuebruk 

In his book The Complete Shuebruk Lip Trainers for Trumpet (2003), Shuebruk identifies 

three “functions of the embouchure.”  These functions are identified as: 

1. Attack – the ability to produce a note with the lip formation being in exactly the 

correct position 

2. Interval – the ability to navigate from one pitch to another with accuracy 

3. Slur – the ability to move between notes without rearticulating 

The book contains a series of exercises designed to exploit each of the listed functions 

and is complemented with significant commentary and instruction to the musician.  

Frequent dynamic contrasts can be found throughout the exercises, particularly those 

exploiting the attack. 
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Embouchure Builder for Trumpet (Cornet) – Lowell Little 

Little’s Embouchure Builder for Trumpet (1954) is a small book that contains a 

combination of long tone, dynamic range and lip slur exercises.  Substantial commentary 

precedes the musical exercises with advice about avoiding excess tension in the lips, 

rolling the lips in slightly and avoid stretching the lips in a smiling action.  Vowel sounds 

are indicated throughout the publication as a means of facilitating pitch change, when 

carrying out a lip slur movement between notes. 

Summary of selected methods and tutors 

There is a significant variance in the guidance to be found in the tutor books that have 

been examined.  Many of these materials are a compilation of exercises with little 

commentary as to how the challenges of each can be overcome or instruction on how to 

approach the exercises.  There are also a number of method books that offer a great deal 

of instruction and regular commentary.  From my own experience as a brass musician and 

from my examination of these materials, I conclude the following points: 

• There are a great deal of available exercises in method and tutor books that can be 

of benefit to the brass musician in training the embouchure. 

• Many method books leave the musician to their own devices in terms of 

navigating through the musical challenges and/or constructing an approach to 

these musical challenges. 

• Long tones, lip slurs (lip flexibilities) and dynamic range exercises are often 

emphasised as ideal ways to train the embouchure. 

• Some commonality is present in regard to the use of the tongue in controlling the 

air stream by way of the shaping of vowel sounds. 

• Periods of rest are a feature of most methods. 

• Guidance on how to train the muscles of the embouchure is often limited. 
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Application of Athletic Principles 

Many of the method books and treatise that deal with the brass musician’s embouchure 

contain reference to the benefits of general health and physical well-being and there is 

also reference to brass playing as being an athletic pursuit.  Research into the application 

of athletic principles, applied to the development of the brass musician’s embouchure 

however, is in very limited supply.  Similar research in regard to athletic principles 

applied to musicians investigates the effect of full body physical fitness regimes on a 

musician’s development, but not how these principles could be used to directly train the 

individual mechanisms of the body required for musical performance.  Using the key 

words; athletic, brass, strength and endurance with the exact phrases embouchure 

training and embouchure building, a search of the following databases was completed:  

Google Scholar, EBSCO, JSTOR, PRO QUEST, RILM and the University of Otago 

Library.  The search yielded no relevant results.  The following literature was discovered 

through searches of music journal publications by the International Trumpet, Trombone 

and Horn Associations, or through linking the citation of other relevant literature found 

in previous sections. 

Fitness & Brass Playing:  Lessons for the Trombonist from the Road and Gym – 

Dr John Roberts (2000) 

This article by Roberts discusses the benefits of general physical fitness to musicians.  Of 

his list of eighteen suggested areas of benefit, including elements such as heightened 

stamina and energy levels and better sleep patterns, the element that can be directly linked 

to embouchure training in a physiological manner is increased cardiopulmonary function.  

Increased cardiopulmonary function results in more blood and oxygen being supplied to 

the body’s muscles, which in turn will improve metabolism for muscle fuel and 

elimination of cellular waste.  Roberts states that an increase in strength or endurance of 

a muscle is “only brought about by a challenging of the status quo,” an increase in what 

the muscle is already capable of doing.  The author suggests Cyclic Interval Overtraining 

(CIO) as a method of training for the brass musician.  Taking the standard weight training 

system of three to four sets of ten to twelve repetitions of an exercise as a starting point, 

using a weight that provides enough challenge for the muscles to achieve the full amount 

of repetitions in the first set, but still present a challenge.  The subsequent sets are 

completed with as many repetitions as can be achieved out of the same target number.  A 
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ten percent maximum increase in the weight load being followed as the cycle progresses 

towards its target date for attainment.  As the muscles used in brass performance remain 

the same, it would appear that the focus of this type of system would be best thought of 

strictly in a musical sense, the repetition being of a musical exercise rather than a physical 

movement of a particular muscle.  Roberts also indicates another athletic principle, that 

of tapering.  He suggests that every fourth week of the training the stress load be reduced 

to fifty percent to allow suitable recovery of the muscles being used (Roberts 2000). 

Embouchure Fatigue:  The Physiological Factors – Vincent O’Keeffe (1977) 

In regard to building performance endurance, O’Keefe proposes much the same system 

as previously discussed by Roberts.  Described as the “10 – 8 – 6” system, O’Keefe 

suggests selecting a passage of music of approximately twenty bars or so and repeating it 

ten times in the first set before taking a short rest.  The following set is then performed 

eight times with a short rest before the final set of six repetitions.  The musician should 

scale the system to what can be achieved such as “9 – 7 – 5” or “8 – 6 – 4” before again 

making a ten percent maximum increase in the challenge to the muscles.  O’Keefe also 

mentions that physiologists recommend only five days practice per week as opposed to 

practicing every day.  Five days on with two days off.  In common with Roberts, O’Keefe 

also advocates for an overall general physical fitness in musicians.  The reason for this is 

to increase the “heart stroke” and circulation of blood around the body.  The author also 

points out the necessity of a warm up period to bring embouchure muscles to an 

appropriate temperature for enzymes to operate efficiently.  The temperature increase in 

the muscles under strain, being as much as five degrees [Fahrenheit] above normal body 

temperature (O'Keeffe 1977).  This is further backed up by the work of Bertsch and Maca 

(2001) who studied the temperature of facial muscles in trumpet players, before and after 

warm up, using Infrared Thermography. 

Pumping Brass:  The Application of Athletic Weight Training Principles to 

Trumpet Embouchure Development – Dr John Pursell (2000) 

In his article Pumping Brass, Pursell provides a clear and concise explanation of the 

physiological processes of muscle function.  Using a language style accessible to non-

scientists, the author describes the human body’s process of creating Adenosine 

Triphosphate (ATP), the energy source required for muscular activity.  Being created 

either aerobically or anaerobically, important considerations to the brass musician are 
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suitable warm up and rest periods.  During an appropriate warm up period the body can 

slowly start to move oxygen through the bloodstream to the necessary muscles to create 

ATP aerobically.  When ATP is created anaerobically an excess of lactic acid can build 

up and must be carried away through the bloodstream, which happens during an 

appropriate rest period.  Pursell states that there are two types of physical training; that of 

strength and endurance which are addressed in “diametrically opposite” ways.  Strength 

training requiring a high weight and low number of repetitions and endurance training 

requiring a low weight and high number of repetitions.  Both strength and endurance 

being important to the brass musician.  In fact, looking back at the work of White and 

Basmajian (1974) it is clear to see that strength is vital in the achievement of high dynamic 

and pitch.  To sustain either would require both strength and endurance.   The two most 

common styles of physical training are indicated to be priority systems and circuit 

systems.  Priority systems involve completing an entire exercise before moving on to 

another whilst circuit systems would engage in an exercise, move on to other exercises 

and return to the initial exercise in a circular pattern.  Pursell suggests that most brass 

musicians engage in a priority style of training, as they will complete an entire section of 

one performance element and then move on to another element, as opposed to returning 

to these elements in the way that a circuit system would dictate.  Pursell also points out 

that a true circuit system would usually involve a mixture of muscle groups that is not 

possible for the brass musician, as the brass musician is required to continuously use the 

same muscles to achieve musical performance (Pursell 2000). 

Issues of Stamina in Modern Music:  Answers from Sports Science – Jennifer 

Borkowski (2008) 

In discussing how to approach the extreme technical demands of contemporary flute 

repertoire, Borkowski looks to a model used to train figure skating athletes.  The training 

described as periodization, is mapped out over an entire season for the athlete, with 

explicit instruction as to the work rest ratio and work rate expectation at each stage of the 

journey.  In applying the concept to musical performance, Borkowski suggests that there 

are three areas that are missing from the average musician’s preparation process: 

transition, tapering and multi-lateral training.  Transition is described as an active rest 

period, a period where an athlete would rest from their everyday sport but engage in other 

active endeavours or take a vacation.  As the author quite appropriately points out this 

would be extremely difficult for a musician due to musical demands being, for the most 
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part, unknown or hard to predict.  The concept of tapering is something that was also 

addressed by Roberts earlier in the chapter.  Here the recommendation is to enter a period 

towards the end of the preparation schedule of a tapering off of the workload, to allow 

the body to be fully recharged and capable of performing at peak levels on the target day 

of performance.  The theory being that the body has been sufficiently conditioned and 

prepared for the event prior to this period and needs to be free of fatigue to perform at its 

optimum.  Finally, multi-lateral training is where specific movements or skills can be 

honed in a context other than actual performance.  For figure skaters, plyometric exercises 

can develop the same explosiveness of the muscles without the added burden on the body 

of being on the ice (Borkowski 2008).   

The concept of periodization training despite seeming a very thorough and conclusive 

regime is flawed in its application to musicians.  The concept relies on knowledge of 

performance at specified points during the programme, something which musicians often 

have little control over.  Musical engagements often emerge in a sporadic fashion and the 

ability to adapt to a challenge immediately is generally necessary for musicians working 

in studio and contemporary settings.  The concept could be of use in a condensed version 

however in preparation for a specific and pre-determined engagement such as a solo 

recital. 

The Wind Performer’s Guide to Increasing Endurance – Terry B. Ewell (2013) 

In this book, Ewell describes the fuelling processes of human skeletal muscles and the 

categorisation of differing muscle fibre types.  With several references to sports science 

and specific athletic studies, the author suggests that the most efficient way to build 

endurance for the performer is through interval training.  Periods of muscular strain 

should be tempered with regular rest periods to allow the body to adjust and recover.  

Ewell recommends the use of active rest periods as found in areas of athletic training, 

where active rest is more effective in continued growth and development than complete 

rest of the muscle groups.  Working on the knowledge gained from the research of White 

and Basmajian (1974) this would imply that active rest be performance at a lower 

dynamic or pitch range as the muscles of the embouchure are under the greatest strain in 

high dynamic and pitch range.  Ewell also suggests that if more than one practice session 

is to be completed in a single day, that the first session be where the exhaustion of muscles 

is at its greatest, with the subsequent sessions being of a maximum eighty percent strain.  
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The interval training is to be constantly varied in order to avoid any plateau and prevent 

the body from becoming accustomed to the challenge it is presented with. 

This suggested system of interval training seems a simple concept that could easily be 

applied to the training of brass musicians.  Strict discipline in the monitoring of workload 

of the facial muscles however, would need to be maintained throughout practice periods 

in order for this system to be fully efficient.  Where the writing of Ewell is most 

interesting, is in the reference to varying muscle fibre types of the body.  The muscle fibre 

types of the body are referred to as either Type I or Type II, with Type II fibres further 

classified as Type IIa or IIb(x).  Type I fibres are the slow twitch fibres and are the first 

to be engaged by the body.  These fibres are fuelled aerobically and are capable of long 

periods of light to moderate exertion.  Type II fibres are fast twitch fibres that are recruited 

by the body to assist the Type I fibres once the workload exceeds their capability.  These 

fibres are fuelled anaerobically with the Type IIx fibres relying mainly on the conversion 

of Phosphocreatine into ATP.  This process is relatively quick but the muscles themselves 

only store a limited supply of Phosphocreatine, so the supply can be exhausted within 

approximately 20 seconds.  Type IIa fibres hold a middle ground between Type I and 

Type IIx and can exhibit properties of either Type I or IIx.  Through  a sustained exercise 

regimen, the Type II fibres will make a shift towards either IIa or IIx, for example if the 

regimen is geared towards the increase of speed the Type IIa fibres will develop into Type 

IIx, whereas if the regimen is geared towards endurance the Type IIx fibres will become 

Type IIa (Ewell 2013).  This knowledge could be extremely important to the brass 

musician as specific knowledge of the distribution of muscle fibres and how best to 

develop these fibres for the demands of performance, would surely add a great deal of 

efficiency to the training regime. 

Summary of Training Methods 

Several considerations and principles are offered in the literature that has been discussed, 

that could be useful in the training of the embouchure.  These can be summarised as 

follows: 

• General overall physical fitness.  This is to achieve an efficient pulmonary 

function so that fuel can be delivered to the embouchure muscles effectively and 

waste by products removed efficiently. 
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• Priority and Circuit Systems.  Either focusing on one aspect through to 

completion and moving on (priority) or returning to previous aspects in circular 

fashion (circuit).  An example of this could be to perform a long tone exercise, 

followed by a lip flexibility exercise, then a tonguing or finger exercise and repeat 

the pattern. 

• Cyclic Interval Overtraining.  Repetitions of sections of music or exercises a 

number of times to provide challenge to the embouchure muscles.  The process to 

be repeated after a rest period until three to four sets of repetitions have been 

completed.  This concept could be employed with a decreasing repetition count in 

each set, the 10 – 8 – 6 concept. 

• Tapering.  A period of reduced physical exertion, possible a week of fifty percent 

workload after four weeks of one hundred percent workload to aid in muscle 

recovery.  Alternatively, a gradual tapering off of workload in the lead up to a 

performance engagement. 

• Two day rest period.  After five days of work. 

• Warm up.  To raise the temperature of the embouchure muscles and thereby make 

the fuel delivery to the muscles efficient. 

• Periodization.  A mapping out of the preparation period with specific workload 

and rests indicated. 

• Active rest.  Keeping the muscles active, but at a much lower workload during 

rest periods rather than resting completely. 

• Multi-lateral training.  The isolation of specific muscle movements out of 

context of the full performance activity. 

Some of these concepts are recommended in some way, although labelled quite 

differently, in the methods and tutorial resources.  Frequent rest periods are indicated 

between exercises in most books and the common guidance is to rest when tired.  The 

warm up is recommended by many authors but none mention the need for increasing the 

temperature of muscles to aid the efficiency of fuel delivery as suggested by O'Keeffe 

(1977).  The isolation of specific muscle movements, as in multi-lateral training, is the 

underlying concept of Caruso’s Musical Calisthenics for Brass (1989).  With the 

exception of Caruso’s work, the methods and tutorials do not frame any aspect of brass 

performance training, within the context of the athletic principles discussed.  A suggestion 

for the incorporation of athletic principles into a practice regime is detailed in the 
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appendix section of this work (Appendix 1 – This author’s example of a practice session 

for building embouchure, utilising athletic principles). 

Chapter Summary 

The literature reviewed in this chapter focused on three key areas, research conducted 

using modern scientific and medical analytic techniques, an examination of tutorial 

methods and an examination of literature that relates athletic principles to brass 

performance practice.  Concepts of embouchure have been outlined in this literature 

review and what emerges are themes that are often contradictory in nature.  This would 

indicate that there are many ways in which successful performance can be achieved.  The 

literature shows some evidence that there is a common embouchure type prevalent among 

brass musicians.  At the same time it has been revealed that there are embouchures that 

can be described as unorthodox.  “That nearly all of the world’s greatest players use, what 

could be characterized as a conventional embouchure, does not necessarily mean that 

alternative ways of playing have no merit” (Campos 2005, 58).  A perfect example of this 

is Tamas Velenczei of the Berlin Philharmonic Orchestra who positions his mouthpiece 

significantly to the left side of his lips (Willis 2017).  There is some agreement in the 

literature about the idea that the shape of the tongue is of great significance to the brass 

musician and that, therefore, the concept of internal embouchure should be accepted.  

However, the external elements, that is those outside of the mouth, are not as clearly 

defined despite some agreement in the literature there is also great confusion.  Therefore, 

there is scope for original research to be carried out into the physiological mechanics of 

the brass embouchure.  Furthermore, principles taken from the world of physical fitness 

have been discussed and there is suggestion in the literature that such principles could be 

effective in regard to brass performance training.  In order to gain a better understanding 

of this aspect of brass wind performance, this study will also focus on the common trends 

and practices of the brass playing community.  Chapter 3 outlines my research method 

into these trends and practices, and details my observational study of the physiological 

mechanisms at work during performance. 
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Chapter 3 - Methodology 

This thesis adopts both quantitative and qualitative approaches to its methodology, 

informed by the review of literature. First, a survey was constructed to collect data from 

the brass musician community on the subject of embouchure. As has been seen in Chapter 

2 the body of existing literature on the subject shows a degree of confusion on this subject 

among writers. In order to capture a sample of current thinking among the brass 

community it was necessary to seek data about the knowledge, trends and practices of the 

brass playing community, and to see if there is confusion about embouchure.  Second, an 

observational study was designed to analyse the physiological mechanisms employed by 

a subject group during performance related tasks.  This method was aimed at establishing 

baseline facts about the physiological mechanisms at work during performance, and 

casting light on the research questions outlined below (posed in Chapter 1): 

1. What are the physiological mechanisms and characteristics of the brass wind 

embouchure? 

2. What are the common trends and practices amongst brass wind musicians in 

regard to embouchure? 

3. What pedagogical implications can be drawn from this research? 

4. What new approaches to brass training can be suggested as a result of this 

research? 

The two methods used in this thesis, the survey and the observational study, are explained 

in greater detail below. 

Survey 

To gain an understanding of the common trends and practices of brass wind musicians, 

an anonymous, online survey was constructed using selectsurvey.net, with access 

provided by the University of Otago.  The full survey can be found in the appendix section 

(see - Appendix 3 – Survey).  A combination of open and closed type questions were 

included in the survey together with general demographic questions in order to further 

cross analyse the initial data.  The intention for cross analysis of the collected data was to 

establish any commonalities or trends amongst a series of sub-groups.   
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Themes of the Survey 

The survey questions raise significant issues that need to be examined in detail in this 

chapter.  The questions outline five themes which are presented below.  Discussion of 

these themes seeks to establish what brass musicians actually do in regard to their 

embouchure training, the extent of their knowledge of the subject, the resources that they 

employ and the avenues that they might take in the pursuit of further knowledge.  

1. Practices and perspectives 

2. Resources 

3. How do brass musicians learn 

4. Embouchure difficulties 

5. Relationships between brass playing and physical fitness 

Consultation was undertaken with the Ngāi Tahu Research Consultation Committee who 

deemed this research to be of interest and importance and as such recommended that 

questions on self-identified ethnicity and descent be included.  To that end the first ten 

questions collected general demographic data and as recommended by the Ngāi Tahu 

Research Consultation Committee, the first four were based on such questions contained 

in the New Zealand census: 

1. Which country were you born in? 

2. Which ethnic group do you belong to? 

3. Are you descended from a Māori (that is, did you have a Māori birth parent, 

grandparent or great-grandparent)? 

4. What age category best describes you? 17 – 25, 25 – 35, 35 – 45, 45 – 55, 55+, 

prefer not to answer. 

A further six questions were included to gather general demographic data and offer the 

opportunity to group respondents in a variety of ways and subsequently gain a deeper 

understanding of any common perspectives or practices amongst the brass musician 

community.  Although geographic location, ethnicity and age were included in the 

questioning, the gender classification of respondents was not sought.  As the principles 

of brass performance remain consistent for both male and female performers it was 

deemed unnecessary to use gender as a measurement tool for data collection.  

Furthermore, the review of literature has yielded no indication that performance 

characteristics may differ between male and female performers. 
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5. What is your primary instrument? 

6. Do you ever teach brass musicians? 

Questions five and six enabled respondents to be grouped by the type of instrument that 

they play or whether or not they identified themselves of teachers of brass musicians. 

7. Please indicate which term is most appropriate to you:  Performer, Teacher, 

Performer & Teacher 

Question seven was included to offer the possibility of comparison between a respondent 

group that identified solely as being; performers who do not teach, teachers who do not 

perform and performers who also teach. 

8. Are you an employee of a tertiary institution such as a university or conservatoire 

with responsibilities in either music performance, pedagogy or research? 

Question eight sought to establish two respondent groups for comparison, those that 

identified as being employed by a tertiary institution with responsibilities in a musical 

field and those that did not.   

9. Which of these statements best describes the performance setting of music that 

you engage with most: Orchestral, Brass Band, Concert/Wind Band, Mixture of 

Settings. 

Question nine was included to offer the opportunity to examine any common trends or 

practices evident amongst performers from a particular performance setting, such as 

orchestral musicians or brass band musicians. 

10. How many years of experience do you have as a brass musician/teacher? 

The final of the general demographic questions sought to establish the number of years 

of performer or teacher experience.  This offered the possibility to examine the 

commonalities of musicians with varying degrees of experience and also to gain an 

understanding of any particular trends that might be attributable to developments in 

resources, knowledge or concepts. 

Practices and Perspectives 

11. How important do you feel that facial muscles are in regard to embouchure 

training? 
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12. Please indicate any of the following elements that you would also consider to be 

important in regard to embouchure training?  Tongue Position, Posture, Breathing, 

Dental Structure. 

Questions eleven and twelve sought to identify the knowledge and perspectives of 

respondents in relation to physiological and anatomical elements of the embouchure.  

Much of the research literature has focused on facial muscle activity, dental structure and 

tongue position, indeed there is enough research in these areas to accept their importance 

to the brass wind embouchure.  There is also a school of thought within the brass musician 

community that advocates for concentrating only on correct breathing processes rather 

than other elements of the embouchure.  A famous Arnold Jacobs2 quote states that he 

had very rarely encountered a student with embouchure problems, only breathing 

problems (Frederiksen 1996).  This is also quoted in Wilken’s Five Myths About Brass 

Embouchures “there are no embouchure problems, just breathing problems” (Wilken 

2010a) .  Titles of training materials lends weight to the importance of each of the 

elements listed in questions eleven and twelve, some examples include: Brass Playing is 

No Harder Than Deep Breathing (Gordon 1987), Arnold Jacobs: Song and Wind 

(Frederiksen 1996), Fitness for Brass (Damrow 2012), Musical Calisthenics for Brass 

(Caruso 1989), The Brass Gym (Pilafian 2007a), Super Chops (Callet 1992), Lip Trainers 

(Shuebruk 2003), Trumpet Yoga (Callet 1973) and Embouchure Builder (Little 1954).  

The responses collected in these questions would offer insight to how the brass musician 

community views the importance of individual elements.  The responses would also show 

whether there is a tendency amongst the community to ignore the anatomical elements 

and focus on the respiratory function or, alternatively, whether gaps are evident in the 

general knowledge of the elements of the embouchure. 

13. Do you use, or recommend the use of isolated embouchure training exercises, as 

part of a regular practice regime? 

Question thirteen was included to provide a very clear identification of musicians that 

engage in a targeted and specific embouchure training routine.  My own observation, 

particularly of brass band musicians, is that targeted training routines are often overlooked 

and development or maintenance of a particular performance facet is achieved through 

 
2 Arnold Jacobs was a renowned brass musician/teacher and a strong advocate for the importance mastery 

of breath control has on brass wind performance (Frederiksen 1997). 
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repertoire-based playing, an approach that I refer to as “just play.”  At a younger age this 

approach is encouraged significantly by the various examination board systems that are 

used to guide and record students’ progress such as the Associated Board of the Royal 

Schools of Music and Trinity College.  The performance of the repertoire component in 

these examinations is weighted so highly that a student can gain nearly enough marks to 

pass an examination through repertoire performance alone.  In New Zealand’s amateur 

brass band movement, there is a very strong emphasis on solo competitions where there 

is often a set test piece required to be performed by all competitors.  Another important 

aspect of the brass band movement is the junior band environment where large groups of 

brass students often begin their musical journeys.  “An important ‘learning by osmosis’ 

tradition is found in connection with the British amateur brass band movement, where up 

to forty players at a time learned in junior bands.  This tradition continues to be the 

breeding ground for many - perhaps most - major players” (Dudgeon et al. 1997, 199).  

The same could be said for the high school band and orchestra environment that also 

encourages students to focus on the specific repertoire of each season.  In the Cornet 

Method book of Jean Baptiste Arban (1982), often referred to as the “brass players bible,” 

there is no mention of the recommended balance between the practice of technical 

exercises and performance repertoire.  Allen Vizzutti on the other hand, in his book The 

Allen Vizzutti Trumpet Method, suggests that regular practice should be balanced evenly 

between three segments, a warm up, technical exercises and solo repertoire (Vizutti 1991, 

3). 

14. Please rate the effectiveness of the following embouchure training exercises:  

Long Tones, Mouthpiece Buzzing, Lip Flexibilities, Dynamic Range Exercises. 

In terms of the embouchure, the physical demands of brass playing can be summed up in 

three categories: 1) isometric hold – keeping the physiological mechanism in a constant 

position as a note is sustained, 2) flexibility – control of the moving physiological 

mechanism to affect pitch change, 3) increased or decreased loading – the increase or 

decrease of tension on the physiological mechanism as dynamic or pitch range increases 

or decreases.  These demands can be both individual or in combination of more than one 

at a time.  Exercises that target these aspects are plentiful in brass method publications.  

In the Allen Vizzutti Trumpet Method, pages seven to fourteen are dedicated to long tone 

exercises (Vizutti 1991, 7-14).  These exercises exploit the isometric hold which is also a 

focus of the opening pages of Arban’s Cornet Method (1982, 11-12).  Entire books have 
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been dedicated to flexibility of the lips, such as John Rigeon’s How Brass Players Do It 

(1975) and Charles Colin’s Trumpet Advanced Lip Flexibilities (1980).  Any exercise that 

varies the dynamic level targets the third category of increasing or decreasing the work 

load.  Examples can be found in most exercise and tutorial methods.  The inclusion of 

this question provides a clear indication of each exercises’ worth in the opinion of each 

respondent.  Mouthpiece buzzing was also included in this list, as it is a highly contentious 

pursuit.  Many teachers are proponents of this type of exercise and will spend a significant 

amount of time with their students, learning to make a good sound on the mouthpiece 

alone.  Moreover, it is often used in the elementary stages of playing before the 

mouthpiece is connected to the instrument.  A commonly used text for the beginner brass 

musician that uses this approach is the Essential Elements 2000 band method book 

(Lautzenheiser 1999).  On page two, before any notes have been played using the 

mouthpiece and trumpet attached together, a mouthpiece on its own workout is offered.  

The positioning of this mouthpiece workout would suggest that it is a preparatory 

exercise.  Allen Vizzutti also includes mouthpiece alone exercises in his method books 

for trumpet as a warm up exercise (1991, 4) and an entire book of mouthpiece buzzing 

exercises The Buzzing Book, is offered by James Thompson (2001).  The conflicting 

opinions on the worth of mouthpiece buzzing stem from acoustical physics.  Although 

the lips do vibrate inside the mouthpiece, this vibration (or oscillation cycle) is partly 

caused by the added resistance created by the piping of the instrument.  The lips and face 

muscles therefore must work much harder to create a good quality sound on the 

mouthpiece alone, without the added resistance of the instrument.  In 2014, a series of 

masterclasses were given throughout New Zealand by Tom Hutchison, a cornet clinician 

for the instrument manufacturer Besson, and principal cornet of the world number one 

ranked brass band, Cory.  During these masterclasses, Mr Hutchison demonstrated the 

effect of removing the instrument from the mouthpiece, whilst holding a sustained tone 

and then joining the instrument back to the mouthpiece.  The result was a complete 

cessation of sound as the instrument was taken away, with the sound re-established when 

the instrument was once again joined to the mouthpiece.  This demonstration was to 

highlight the pursuit of mouthpiece buzzing as being unproductive to the brass musician.   

A similar demonstration to that given by Mr Hutchison is also offered by Bill Muter in 

his YouTube video Mouthpiece Buzzing is Overrated (2017), with the same result evident 

when the mouthpiece and instrument are separated or reconnected.  In his YouTube video 

Trombone tip no. 11, internationally renowned trombonist Christian Lindberg also rejects 
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the concept of mouthpiece buzzing as a worthwhile exercise and states “to practice on the 

mouthpiece, is to practice creating a horrible sound” (Lindberg 2015).  Mr Lindberg is 

regarded as one of the world’s finest trombonists and his video has prompted a significant 

debate in the online and social media communities.  The reasoning for the “horrible 

sound” that Mr Lindberg describes, is that the muscles of the lips and face are over exerted 

when there is little resistance to the air flow.  When the greater resistance is provided by 

the addition of the instrument, the muscles function in a more relaxed state.  Several 

devices have been brought to the consumer market to promote the pursuit of mouthpiece 

buzzing.  These devices such as the Buzzard, B.E.R.P and Buzztube, circumvent the 

acoustical physics debate, by providing some added resistance to the stand alone 

mouthpiece (see Appendix 4 – Embouchure Training Devices). 

Strong justification has been presented for the inclusion of the exercises suggested in 

question fourteen.  The methodology of the survey questioning now continues. 

15. What (if any) further embouchure training exercises would you add to the 

previous list? 

This question presented an opportunity for respondents to offer suggestions of exercises, 

outside of the list found in question fourteen, and to identify any common approaches that 

might be present amongst the general respondent group and/or the six cross analysis sub-

groups. 

16. Do you think that embouchure training techniques should vary, according to the 

size of the brass instrument? 

The basic fundamentals of creating and sustaining a sound on all brass instruments is the 

same.  The physical demands however, can differ from the very small mouthpieces of the 

trumpet to the very large mouthpieces of the tuba.  It is highly conceivable then, that there 

may be a difference in the training approach taken by performers of various size 

instruments. 

17. Please describe the playing benefits of a strong, well maintained embouchure. 

A positive response to this question would indicate a perception that a well-developed 

and maintained embouchure is beneficial to the brass musician.  A lack of positive 

response would indicate a view held by respondents that a strong, well maintained 
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embouchure is not a necessity.  It was expected that all respondents would respond 

positively to the benefits of a strong embouchure.  This question sought to find the facets 

of performance that were most commonly believed to be benefitted by a strong 

embouchure. 

Resources 

Questions eighteen to twenty two sought to identify common resources used by 

respondents. 

18. Do you use, or recommend to your students, any published materials for 

embouchure training? 

19. If you answered YES to question 18, please list the resources that you use or 

recommend. 

It was expected that questions eighteen and nineteen would reveal common trends of 

resources used by respondents or, at the very least, some common trends between one or 

more of the cross analysis groups.  Any commonality found would offer an opportunity 

to identify a specific approach or approaches taken by a wider brass playing community.  

For example, a high response rate for the use of a publication that incorporates lip 

flexibilities or mouthpiece buzzing, would add support for that particular type of exercise 

to be effective in embouchure training and development. 

20. Have you ever used, or considered the use of a non-instrument specific training 

device such as; a Lip Dumbbell, Lip Expander or Personal Embouchure Training 

Exerciser? 

Modern training device aids have now been commercially available for a number of years.  

With an ever increasing drive of the age we live in to be more time efficient, this question 

was included to offer insight as to how many respondents might have sought out methods 

of specific and targeted embouchure training, that can be carried out without the use of 

an instrument or mouthpiece.  Examples of devices that might be employed by 

respondents are: Personal Embouchure Training Exerciser (P.E.T.E), Lip Dumbbell, Lip 

Expander and U-trainer (see Appendix 4 – Embouchure Training Devices).  Each of these 

devices are designed to specifically target the lip and facial muscles.  Essentially the act 

of using any one of them is like weight lifting for the facial muscles.  Principles that are 
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traditionally employed for muscle development are recommended by their manufacturers, 

with work and rest periods and repetition of “sets” being the method for success. 

Justification for the inclusion of questioning relating to modern embouchure training 

devices has been presented.  The methodology of the survey questioning now continues. 

How Do Brass Musicians Learn 

21. From your experience as a musician, where do brass musicians gather information 

relating to aspects of performance practice and training?  

22. Do you subscribe to any brass journals? 

The examination of literature relating to the subject of brass wind embouchure has been 

shown to be contradictive and complex.  Published books offer conflicting concepts, 

method books packed full of valuable exercises are often without satisfactory explanatory 

text or guidance (see - p.39).  There is a wealth of knowledge published in the form of 

online multimedia distributed via platforms such as YouTube, some of which is insightful 

and grounded in fact, and some of which is pure opinion and conjecture, with very little 

or no factual grounding.  Finding out where brass musicians might expect to be able to 

seek out relevant materials not only provides insight into these current trends, but also 

sheds light on where inadequacies might lie, in regard to the availability of a clear, 

succinct and accurate source of knowledge in this subject area.  

Embouchure Difficulties 

23. Have you ever experienced long-term embouchure damage or difficulties? 

24. If you answered YES to question 23, please describe the damage or difficulty and 

the treatment used for recovery. 

The subject of embouchure difficulties is one that has often been reported and discussed 

in journals such as Medical Problems of Performing Artists.  More specifically, the 

subject of Focal Task Specific Dystonia, or as it applies to the brass musician, 

embouchure dystonia, which is the involuntary and uncontrollable contraction of facial 

muscles in the formation of the embouchure.  This section of questioning sought to 

identify whether embouchure dystonia is a problem that is significant amongst the brass 

playing community, given that there is a reasonable body of literature around the subject.  

The review of literature around the subject of embouchure difficulties has also revealed 

a syndrome known as a rupture of the orbicularis oris muscle.  This problem has been 
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reported as being successfully treated through medical surgery and suggestions made that 

the syndrome could be more common than is currently known (Planas 1988, 975).  

Furthermore, this line of questioning also sought to identify any other embouchure related 

difficulties and any specific guidance or approach implemented to overcome such 

difficulties.  It was expected that some common responses would be indicated by 

participants reporting similar difficulties, particularly if such difficulties had been 

navigated with the aid of a specialist teacher.   

Relationships Between Brass Playing and Physical Fitness 

This research journeyed away somewhat from its original intention which was to seek out 

effective embouchure training methods based on principles taken from physical fitness.  

Some principles that can be applied to brass training have been identified in the literature 

review and a suggestion for implementation provided (Appendix 1 – This author’s 

example of a practice session for building embouchure, utilising athletic principles).  For 

such a programme of brass training, the daily habits in terms of nutrition, physical fitness 

and regularity of exercise were sought.  However, as the need to establish a fundamental 

baseline of knowledge became apparent during this research, the research intentions were 

refocused.  With this in mind, questions twenty-seven, twenty-eight and twenty-nine were 

not considered in the cross analysis of data. 

25. Brass playing has been described by some as a form of athletics; do you agree 

with this statement? 

26. If you answered YES to question 25, please indicate the important factors in 

relating athletics to brass playing: 

Questions twenty-five and twenty-six sought to identify the thought processes and 

perspectives of respondents in regard to the physicality of brass playing.  There is 

certainly literature to be found around this subject, that suggests a strong connection 

between brass playing and athletic endeavour.  “Playing a musical instrument is a 

muscular activity, not unlike performing in a sports event” (Caruso 1989, 4).  “The 

development of wind power, as in any athletic endeavour, is a major factor in playing 

your instrument easily” (Gordon 1987, 14).  Of particular interest in this line of 

questioning was identifying the specific aspects that respondents felt were relatable.  For 

example, is it a general overall physical fitness that is the important factor, is it the training 
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of muscle groups, is it a mental state during performance or the ability to control the 

respiratory system? 

27. On average how often do you engage in a physical activity relating to personal 

fitness? 

28. Please indicate the type of physical activity that you would most likely engage in:  

walking, running, swimming, cycling, water sports, outdoor sports, indoor sports, 

gym workouts, cross training, boxing, circuit training, I don’t engage in physical 

activity. 

29. How would you rate your level of physical fitness? 

30. Do you use, or recommend to your students, any tutorial materials or literature 

which relate embouchure training to principles of physical fitness? 

31. If you answered YES to question 30, please list the materials or literature. 

The review of literature prior to data collection showed a number of literary sources that 

suggest approaches to training and practice that are taken from the world of physical 

fitness.  These vary from journal articles to practice exercise publications.  Some 

examples of these include The Trumpeter’s guide to Triathlon Training Techniques (Long 

2013), Wind Performer’s Guide to Increasing Endurance (Ewell 2013), Technique Tips: 

Lessons from the Gym (Agrell 2004), Fitness and Brass Playing: Lessons for the 

Trombonist from the Road the Gym (Roberts 2000), Pumping Brass:  The Application of 

Athletic Weight Training Principles to Trumpet Embouchure Development (Pursell 

2000), The Sport of Trombone Playing?  Applying Athletic Peak Performance Techniques 

to Your Playing (Fallenberg 1997), How Brass Players Do It (Ridgeon 1975), Musical 

Calisthenics for Brass (Caruso 1989) and Fitness for Brass (Roberts 2000).  The possible 

answers given to questions thirty and thirty one, were of interest as they would show 

whether or not these sources mentioned above are well known to respondents, and 

whether other resources are readily available and in use by the brass playing community. 

32. Please indicate how important you consider nutrition to be, in the development 

and maintenance of the embouchure. 

33. Please indicate how important you consider the warming up or cooling down of 

embouchure muscles to be, before and after performance activities. 

Nutrition is a key component in the physical training and conditioning of the body in the 

world of physical fitness.  A large body of literature can be found on the subject, some 
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examples of which include:  Sport and Exercise Nutrition (Lanham-New et al. 2011), 

Nutrition for Sport and Exercise a Practical Guide (Daries 2012) and Nutrition and 

Metabolism in Sports, Exercise and Health (Kang 2013).  Data was sought here to 

indicate whether or not the subject of nutrition is generally considered.  Similarly, the 

process of warming up and cooling down of embouchure muscles could be directly linked 

to the warming up and cooling down of muscles during a physical fitness activity.  The 

effect of a warm up on embouchure muscles has been documented by Bertsch and Maca 

(2001) to improve performance accuracy. 

34. Please add any further comments that you may wish in regard to your approach to 

embouchure training. 

The final section of the survey allowed respondents to leave any personal commentary 

that they wished in regard to embouchure training.  It was expected that this section would 

reveal further clarification and insight into the practice habits of respondents and 

potentially inform common trends. 

To exam the data further, a series of sub-groups were chosen from the general 

demographic data collected in the early survey questions.  This allowed for a stringent 

cross-analysis to be undertaken to identify any common trends amongst one or more of 

the series of sub-groups. 

Choosing the sub-groups 

The first sub-group chosen from the general demographic data was the geographic 

location of participants.  Presenting the data of each geographic location for comparison, 

potentially offers insight into any heightened awareness of the subject matter or common 

trends evident in a specific location.  The respondent group overall showed enough 

variance in location to deem this worthwhile.  However, numbers from Australia and the 

United States of America were reasonably low in comparison to the numbers from New 

Zealand and the United Kingdom.  The ethnicity of respondents was sought in response 

to the recommendation of the Ngāi Tahu Research Consultation Committee.  With only 

two respondents identifying as Māori, cross analysis of this group was not carried out as 

the available data would be unlikely to have any meaningful value.   

The second sub-group chosen was the number of years of performer experience.  This 

had the potential to identify any knowledge or trends stemming from particular 
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generations.  Potentially those with more years of experience may have collected a greater 

understanding of the subject.  Conversely, those with less years of experience may have 

received a different style of tuition and guidance and/or be more open to modern ideas 

and techniques.   

The third sub-group chosen were respondents that identified themselves as tertiary 

music professionals, those employed by a tertiary institution such as university or 

conservatoire with a responsibility for music performance, pedagogy or research.  It was 

expected that this group would show the most unified trends and practices and a potential 

higher level understanding of the subject matter as these individuals have greater access 

to current research and perspectives.  The data gathered from this group was compared 

with the equivalent data from the remaining respondents (those that did not identify as 

being employed by a tertiary institution). 

The fourth sub-group chosen was the performance setting of musical engagement.  

This was to identify any differing trends or approaches between the performance setting 

groups.3  The five selections that respondents could choose in this question covered all 

avenues of ensemble performance on a brass instrument with the mixed performance 

setting group being those that regularly perform in two or more of performance settings.  

There is a significant amount of performance setting cross-over amongst brass musicians 

as many instrument types such as the trumpet or trombone appear in multiple settings.  

Brass band musicians will often play in orchestras and orchestral musicians will often 

play in theatre productions or in contemporary settings.  Military musicians would also 

fit into the mixed performance setting category, as the demands of their job require them 

to switch between brass band/wind band and jazz/contemporary music.   

The fifth sub-group chosen were respondents identifying themselves as teachers of brass 

musicians, musicians that are responsible for teaching brass performance to individual 

students privately, at schools or at universities.  A similar expectation for this group, as 

with the tertiary music professionals sub-group, was that a heightened awareness of the 

subject and unified trends would be evident in comparison to the remaining respondents 

(those that did not identify as teachers). 

 
3 Performance setting of musical engagement in this context, refers to the musical ensemble that 

musicians would most likely perform with – Brass Band, Wind Band, Orchestra or Mixed 

Performance Setting (those that regularly perform in a variety of settings). 
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Finally, the sixth sub-group for cross analysis was the primary instrument type of the 

respondents.  This was chosen to identify any common trends, practices or techniques 

amongst performers of a particular instrument type.  It was expected that common trends 

and specific techniques might emerge amongst performers of the same instrument type.  

For example, commonalities amongst respondents that play the trumpet or those that play 

the tuba. 

Inclusion and Distribution 

The survey was distributed to a purposive sample of participants via an email link. The 

inclusion criteria sought people who were brass musicians or teachers of seventeen years 

of age or older, who were either professional or semi-professional musicians,4 and were 

teachers of brass musicians or students studying performance at a higher education 

institution. The email link was sent through personal and professional contacts, to 

university music departments, elite brass bands, professional orchestras and military 

bands for dissemination and also to individual musicians.  The inclusion criteria was 

established to ensure that potential responses were from established performers or 

teachers, that were likely to have given some thought or received some guidance in the 

subject matter.  A subjective expectation would be to find unity in the trends and practices 

of at least one of the cross analysed respondent groups, most likely being the respondent 

group identifying themselves as teachers of brass musicians.  Ethics approval for the 

survey was granted by the University of Otago and responses were collected over a three 

month period from the twenty sixth of March to the thirtieth of June 2014. The data was 

subsequently exported into a Microsoft Excel spreadsheet for collation, further 

examination and presentation in a series of tables and graphs.  An overview of the survey 

responses is presented in the appendix (see - p.264).  Responses to the survey were 

anonymous, therefore follow up emails to respondents were not made. 

 
4 Brass Band musicians performing at an A Grade level were considered semi-professional for 

the purposes of this study 



 67 

Observational Study of Embouchure 

The review of associated literature presented at the start of this project offers a frustrating 

mix of inconsistency and confusion around the subject of the brass musicians 

embouchure.  The method books of Jean Baptiste Arban (1907) and Louis A. Saint-

Jacome (2002) present alternative concepts of the embouchure formation with one 

favouring a slight smile (the mouth corners turning upwards) and the other a slight frown 

or drawing down of the mouth corners.  The scientifically grounded, theory of optimum 

embouchure efficiency presently by Isley (1972) contains findings (such as the optimum 

patterns of muscular activity) that are contradicted by other documented concepts such as 

the Stevens-Costello Embouchure, the Balanced Embouchure and the Tongue Controlled 

Embouchure.  As discussed in detail in chapter two, contradictory information is 

presented in regard to airstream direction with Farkas (1989) stating that air must travel 

straight forward into the throat of the mouthpiece whilst Wick (1971) states that the 

direction of the airstream should change in accordance with the pitch of the note being 

produced.   Consequently, to study the physiological mechanisms employed by brass 

wind musicians, a qualitative observational study was designed, with the intention to 

record a group of participants using readily available audio-visual technology together 

with a mouthpiece and microscopic camera product commissioned from Joaqim Palet in 

Germany.  Based on the contradictions found in the literature, five components of 

physiological movement were chosen as focus points: 

• The position of the mouthpiece on the performers lips. 

• The motion of the lips inside the mouthpiece during pitch change. 

• Characteristics of the lip aperture. 

• Any tracking or pivoting action employed by the performer. 

• The recruitment of facial muscles in the embouchure formation and during pitch 

change. 

This observational study and its findings is detailed in chapter five. 

Inclusion and Recruitment 

For this observational study a group of at least twenty participants was sought, that 

represented a variety of instrument types and included the complete spectrum of 

mouthpiece sizes from trumpet through to tuba.  It was also deemed important to include 
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musicians that were of either a professional or semi-professional level of performance.  

Amateur brass band musicians performing at an A Grade level were once again 

considered as performing at a suitable standard for inclusion.  All participants were 

required to be at least seventeen years of age, as it was expected that anatomical growth 

would have reached its peak by this age.  Studying performers that were of a high level 

of proficiency was the chosen method as it would likely establish a commonality or 

benchmark that could be used in future comparisons of lower proficiency musicians.  

Muscle activation patterns and physiological mechanisms would be more likely to be 

firmly established in higher proficiency musicians and offer the opportunity to make some 

clear identifications.  The recruitment of participants and the subsequent recording 

sessions, took place over a four day period at the Sir Howard Morrison Convention Centre 

in Rotorua, New Zealand, during the New Zealand National Brass Band Championships, 

July 2015.  The New Zealand National Brass Band Championships is an annual event that 

draws a large number of brass musicians to a single location, over a six day period.  The 

pool of musicians available at such an event, will usually include professional orchestral 

musicians, professional military musicians, approximately two hundred and fifty amateur 

brass band musicians performing at an A Grade level, high profile visiting brass 

musicians from overseas and soloists performing at what can legitimately be considered 

a professional or semi-professional level.  A dedicated recording space was provided 

courtesy of the New Zealand Brass Bands Association at the rear of the Sir Howard 

Morrison Convention Centre.  Participants were recruited at the festival, through direct, 

personal communication.  This recruitment took place in solo and ensemble warm up 

areas, foyers and trade stands throughout each day, with recording sessions lasting 

approximately forty minutes each. 

Musical Exercises for the Observation 

To facilitate the observations of the five focus points, a series of musical exercises were 

compiled which required the performer to slur between different pitch intervals in one 

continuous breath.  Ensuring the extracts were performed in one breath reduced the 

possibility of the participant being able to make any embouchure set adjustments and also 

ensured that the connection between the mouthpiece and the participants face remained 

constant throughout.  The exercises were performed three times in succession, at varying 

dynamic levels,  piano (quiet), mezzo forte (medium) and forte (loud).  The varying 

dynamic levels being recorded to identify if an increase in volume resulted in any 

http://www.brassbanz.org/national-championships
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significant mechanical changes whilst performing the same extracts.  Participants were 

given the exercises to read from a sheet of paper which contained a treble clef line for Bb 

and Eb pitched instruments and a bass clef line at concert pitch for tuba and trombone.  

Exercise A was based on the open harmonic notes starting on a low C (Bb in bass clef 

concert pitch) and covering a two and a half octave range.  The open harmonic notes are 

the notes that are achievable on the instrument, without the use of valves or slides.   

 

Figure 3 - Musical Exercises A & B 

Exercise B was a slurred two octave C major scale, finishing on the dominant (G) below 

the low C.  This exercise provided an opportunity to observe the physiological 

mechanisms between pitches that were close together.  Exercise C and D were identical 

in their construction, in that they descended through the harmonic series of valves 

combinations - 0, 2, 1, 1+2, 2+3, 1+3, 1+2+3 and ascended back up in reverse.  For 

trombonists the equivalent valve combinations are the extension of the slide from first 

position, second, third, fourth, fifth, sixth and seventh.  Exercise C required the upward 

slurred interval of a major fifth and exercise D required the upward slurred interval of an 

octave.  The wider interval requiring the same physiological mechanisms to be 

extenuated.   
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Figure 4 - Musical Exercises C & D 

Exercise E required the slurring of a two octave interval up and down three times.  An 

instruction to make a glissando between the notes was made together with an instruction 

to not make any valve or slide changes. This was to ensure that no lack of mouthpiece to 

embouchure connection occurred.  Two starting note options were presented to 

participants, either from low G or low C.  This was to allow for any participants that were 

not comfortable performing the exercises at the higher pitch.   

 

Figure 5 – Musical Exercise E 

The final exercise, exercise F was again presented with a lower and higher option for 

participants.  The range being spread over an octave and a half but this time ascending 

into a more extreme high range.  This allowed for observation of the physiological 

mechanisms at a higher pitch where any movement was expected to be very small. 
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Figure 6 - Musical Exercise F 

Equipment and Observation Design 

The physiological mechanisms of the players were monitored using audio visual 

recording which was synchronised for analysis at a later date.  Three camera angles were 

chosen, two external angles and one internal view.  The external angles were recorded 

from directly in front of the performer (Angle A) and immediately to the side of the 

performer at a ninety degree angle (Angle B).  The internal angle (Angle C) was recorded 

from inside the mouthpiece, looking directly at the lips inside the mouthpiece.  Angle A 

was recorded using a Zoom Q8 high definition video recorder with an X/Y microphone 

configuration.  Angle B was recorded using a Sony HandyCam and Angle C was recorded 

using a microscopic camera inserted into the viewing window of a purposely engineered 

plastic mouthpiece – a product marketed as Lip Cam and designed by Joaquim Palet in 

Oldenburg, Germany.  Given the vast array of mouthpiece sizes and types available to 

brass musicians, it was deemed to be impractical to obtain every combination of 

mouthpiece specifications for the Lip Cam.  Therefore, a series of mouthpieces were 

commissioned for the study, with funding provided by the University of Otago, that 

represented a generic or common sizing for each instrument type.   
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Figure 7 - Lip Cam and observational set up 

The commissioned mouthpieces were made of an opaque, light coloured plastic.  The 

dimensions for each mouthpiece were as follows: 

Instrument Rim Width 

(mm) 

Inside Cup Diameter 

(mm) 

Shank (mm) 

Trumpet 1 5 16 8.5 

Trumpet 2 5.5 18 10 

Horn 5.5 20 10 

Trombone/Baritone 6.5 25.5 11 

Trombone/Euphonium 6.5 26 12.5 

Tuba 7.0 34 13.5 

Table 6 - Lip Cam mouthpiece dimensions 

Recordings were made in front of a single colour, bright green backdrop to facilitate the 

identification of physical movements by participants, as they performed the given 

extracts. Video capture from the Lip Cam was enabled through the use of VideoPad 

professional made by NCH software.  Conversion of Sony files was necessary in order to 

input the files into the editing software.  A conversion from AVCHD to MOV was enabled 

through Prism Plus also made by NCH software.  The captured and converted files were 

synchronised using Final Cut Pro on an Apple Macbook Pro.  The audio signals of each 

clip were used to establish a synchronisation point – each observation started with a single 

Lip Cam Mouthpieces Observation Set Up
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hand clap to help establish the synchronisation point between each of the audio signals.  

A split screen generator was then used to allow simultaneous viewing of each viewing 

angle.  The audio recordings of the Sony HandyCam and the Lip Cam were disabled, 

leaving only the high quality audio of the Zoom Q8 present in the synchronised, split 

screen result.  Each synchronised recording was subsequently analysed and the process 

repeated three times, to ensure consistency in the findings.  The participants were then 

given a few minutes to warm up and familiarise themselves with the feeling of the 

experimental mouthpiece before the recording started.   

Prior to the recording, each participant was interviewed briefly with the data intended to 

support the earlier survey.  Three questions were asked of each participant: 

1. Have you ever received any tuition or guidance in regard to your embouchure? 

2. Are you aware of any of your own embouchure mechanics when you perform? 

3. Do you do any specific exercises to maintain or develop your embouchure? 

With the list of questions established, the responses to each of these questions were then 

summarised for reporting alongside the results of the observational studies.  Of particular 

interest here was the relationship between what participants stated to be happening and 

the findings of the observation.  If participants stated that they were aware of any 

particular mechanics of the embouchure whilst they performed, was there any physical 

evidence that supported what they stated to be happening. 

A multi-faceted methodology has been discussed in this chapter to gather data from the 

brass musician community, by way of respondent feedback and commentary to survey 

questioning, and an observational study technique.  Chapters four and five document in 

detail the research and findings of my survey and observational study. 
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Chapter 4 - Survey Results 

This chapter examines the survey of seventy-nine brass players who agreed to answer 

thirty-four questions on their training habits, knowledge and perspectives, of brass wind 

embouchure and related areas, conducted between March and June 2014.  The intention 

of this survey was to determine any common trends or practices amongst brass musicians, 

and to cross analyse the response data in order to identify common trends or practices of 

a series of respondent groups, such as teachers and tertiary music professionals.  Five 

themes were established in the line of questioning detailed in the methodology:   

1. Respondent perspectives and practices 

2. Resources used 

3. How brass musicians learn 

4. Embouchure difficulties 

5. The relationship between brass playing and physical fitness 

The respondents 

A total of seventy-nine responses to the survey were recorded.  The geographic location 

of respondents is shown in the chart below:   

 

Figure 8 - Geographic location of respondents 

3% of the New Zealand respondents identified themselves as belonging to the New 

Zealand Māori community (2 responses) with 5% being descendant of a Māori birth 

parent, grandparent or great-grandparent (4 responses).  The age range of respondents 
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varied considerably with the largest proportion being aged between 25 – 35.  The 

following chart represents the age range of respondents: 

 

Figure 9 - Age range of respondents 

Representative responses were recorded from musicians of every brass instrument type, 

with the greatest number being of the trombone at 20% (16 respondents).  The following 

chart represents the frequency percentages of instrument type amongst the respondents: 

 

Figure 10 - Instrument type of respondents 

38% of the respondents identified themselves as active teachers of brass instruments (30 

respondents) with a further 19% that teach brass instruments infrequently (15 

respondents).  All respondents either identified themselves as being performers (67%, 53 
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respondents) or performers and teachers (33%, 26 respondents), 19%  of which (15 

respondents) are employed by tertiary institutions with responsibilities in music 

performance, pedagogy or research.  The majority of respondents stated that they engage 

mostly with brass bands.  A complete representation of the performance setting of musical 

engagement by the respondents is as follows:  

 

Figure 11 – Performance setting of musical engagement by respondents 

The basic fundamentals of tone production and pitch change are consistent for all brass 

instruments and the performance setting of musical engagement should have little 

influence on these fundamentals.  The demands of each performance setting vary 

dramatically at times and could potentially impact the approach taken by the musician.  

A trumpeter for example, has a vastly different role within some of the different 

performance settings that they may appear in.  In an orchestral setting, the trumpet is often 

used to add sudden dynamic impact to a piece of music or to add a musical tone colour.  

In a contemporary or popular music setting (which is referred to as mixed performance 

setting in this study) a trumpeter may frequently employ a tone bending technique.  This 

technique is often heard in jazz music and results in a very distinct tone colour being 

created, where the sound is less focused than the bright and brilliant sound of the 

orchestral trumpet.  Furthermore, lead trumpet players in contemporary settings, are 

required to play in the extreme high register and at high volume levels.  This type of 

performance is physically demanding and may potentially require a greater degree of 
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strength in the associated embouchure muscles.  The cornet is very similar to the trumpet 

in that its pitch range is identical.  There are certainly differences in the tone colour 

produced by the two instruments but the performance demands of the cornet player in a 

brass band, are significantly different to the orchestral or contemporary demands of the 

trumpet.  A solo cornet player in a brass band, is required to navigate the entire range of 

the instrument, and perform for extended periods of time.  In the brass band setting the 

solo cornet role could be considered to be very much like that of the first violin in an 

orchestra.  It may then be more relevant for the cornet player to focus on flexibility 

exercises and resources to help aid flexibility and stamina, whereas a trumpeter’s focus 

maybe more on sustained tone production and dynamic range. 

The years of experience as a musician or teacher could also raise some points of 

difference.  It is entirely conceivable that the greater the number of years of experience 

the performer has, the greater their knowledge may be in regard to embouchure and 

embouchure training.  Conversely, it could be the case that embouchure related 

knowledge has developed much more recently and therefore been a greater influence on 

musicians of a younger generation.  The years of experience as a musician or teacher of 

the respondents is best represented in a chart, which is as follows: 

 

Figure 12 - Years of experience of respondents 

Respondent perceptions and practices  

In this section I will report on the respondent’s perception of physiological elements, of 

training concepts and their current individual practices. 
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61% of the respondents (48 people) stated that facial muscles are very important in regard 

to embouchure training with 35% (28 people) believing that they are important.  3% (2 

people) have a neutral view and only 1% (1 person) stated facial muscles to be very 

unimportant in regard to embouchure training.  Four physiological or anatomical elements 

were chosen as having a potential impact on brass embouchure training.  The importance 

of these elements is seen by the respondents in the following ways: 

 

Figure 13 - Perceived importance of selected physiological or anatomical elements 

The highly positive response to the elements; tongue position, posture and breathing, 

show that the respondents to this survey are in the main, aware of some of the vital 

foundational pillars that underpin successful brass performance.  The somewhat less 

positive or uniform response in regard to dental structure, however, shows that there is 

some important knowledge missing in the understanding of performance practice 

amongst some of the respondents.  As discussed in earlier chapters of this research, the 

dental structure of each individual has a direct impact on how their embouchure can be 

set and how the subsequent workload of facial muscles or pivot actions might be 

distributed.  

In regard to training, 58% of respondents (46 people) report using isolated embouchure 

training exercises as part of their practice regime, with 42% of respondents (33 people) 

reporting that they do not use any specific isolated exercises, in regard to embouchure 
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training.  All respondents identified the perceived effectiveness of four selected 

embouchure training exercises.  The following graph represents the percentages of 

respondents who indicate the exercises to be either effective or very effective: 

 

Figure 14 - Perceived effectiveness of selected embouchure training exercises 

As a researcher, I find it significant that the lowest positive response in the above figure 

is 73% (mouthpiece buzzing) and only 58% of respondents indicate using such exercises 

in their own training.  This indicates at least 15% of respondents are aware of effective 

training methods but do not pursue their use.  This is explained by my own perceptions 

of many brass musicians, that favour playing through repertoire as their approach to 

practice, as opposed to focussing on specific training exercises.  Further embouchure 

training exercises were suggested by 19% of respondents (24 people).  The following 

graph represents these responses and the frequency of response amongst respondents: 
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The above exercises can certainly be successful in regard to embouchure training and 

development.  The frequency of response for each suggested exercise however is very 

low.  This clearly indicates a lack of commonality in the employment of these exercises, 

amongst the respondent group.  A description and commentary of each of the items in 

this list is presented in the following table: 

Exercise Description 

Mixed interval exercises 

 

The repetition of exercises that move through a 

mixture of musical intervals to enhance muscle 

memory thereby making the transition between pitch 

registers more efficient and require less muscular 

effort. 

Production control & breath 

attack exercises 

Production control and breath attack exercises also 

enhance muscle memory and the development of a 

responsive vibration of the lip.  These types of 

exercises are directly related to, and dependent upon, 

varying levels of airflow. 

Using a pencil as a weight 

placed between the lips 

 

The raising and lowering of a light weight, such as a 

pencil placed between the lips, acts as a muscle 

building exercise for the lip and facial muscles.  

Similarly the contraction of the lip muscle [orbicularis 
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oris] towards the gripped pencil, can also develop 

muscular strength, when following work/rest ratio 

intervals. 

Slow melody/hymn tune 

playing 

 

The performance of slow melody or hymn tune type 

playing, requires a constant and consistent vibration of 

the lips.  Airflow once again, is an inseparable 

component in this type of exercise and the extended 

period of stress exerted upon the lips and facial 

muscles, followed by sufficient rest, can develop 

strength and endurance. 

Free buzzing 

 

To buzz the lips at a given pitch, or series of pitches, 

without the use of the mouthpiece or the instrument, 

takes a significantly greater muscular effort than 

required whilst playing on the instrument.  Replacing 

the mouthpiece and/or mouthpiece and instrument 

together thereafter, in theory requires less muscular 

effort, so long as the same embouchure set up and 

movements have been common. 

Tone bends & holding a 

harmonic at an unnatural pitch 

 

Bending a note to be either sharp or flat of its natural 

state, or holding a harmonic at an unnatural pitch, 

requires significant muscular effort and adaption to 

airflow.  To be effective this exercise needs to be 

performed using an appropriate work/rest interval. 

Pedal tones 

 

The physicality of producing pedal tones is similar to 

that of tone bends and holding harmonics at unnatural 

pitches.  The tones that are to be produced are difficult 

to centre and in turn require a significant muscular 

effort.  However, due to these tones being in the 

extreme low register, the tension and stress exerted on 

the lip and facial muscles is greatly reduced.  This type 

of exercise also requires a carefully adjusted and 

consistent flow of air. 
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The use of a U-trainer 

 

The U-trainer is a mechanical device designed to 

develop muscular strength of the lip and facial areas.  

The device is placed partly inside the mouth and is 

brought together by a hinging motion, propelled by the 

corners of the mouth.  The muscles that meet at the 

mouth corners are therefore directly targeted with the 

use of this device.  Effective use of the U-trainer 

requires suitable work/rest intervals. 

Breathing exercises 

 

Breathing is one of the foundational pillars of 

successful brass playing, as is embouchure.  Mastery 

of airflow, in particular that of air speed, can be 

important in achieving performance in extreme 

registers, and in the rapid changing of pitch. 

Table 7 - Description of commentary of respondent suggested embouchure training exercises 

Few of the exercises above are discussed at any great length in the associated literature.  

Exercises that use mixed intervals can be found in a number of books such as Jean 

Baptiste Arban’s Cornet Method (1982).  Exercises in tone bends and pedal tones are also 

found in publications such as Brass Tactics (Sanborn 1997), Musical Calisthenics for 

Brass (Caruso 1989) and Allen Vizzutti’s Trumpet Method (1991). 

58% of the respondents (46 people) state that embouchure training techniques should vary 

according to the size of the brass instrument being played.  All respondents were asked 

to summarise the playing benefits of a strong, well maintained embouchure.  The list of 

benefits summarised are as follows: 
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Figure 16 - Reported benefits of a strong embouchure 

The benefits listed by respondents are plentiful and offer positive affirmation to the value 

of maintaining a strong and efficient embouchure.  By far the most common response 

among the respondent group is an increase in stamina and endurance which is such an 

important aspect of performance for the brass musician.  For the brass musician there is 

no hiding place once the muscles of the embouchure are fatigued.  At the point of 

complete fatigue, the embouchure is rendered quite useless and the ability to perform 

even the simplest of tasks is lost.  With this in mind, it is surprising not to see 100% of 

respondents engaging in embouchure training activities. 

Resources 

In this section I will highlight the resources used by respondents in regard to their 

embouchure training. 

43% of the respondents (34 people) either use or recommend the use of published 

materials for embouchure training.  The materials listed by these respondents varied from 

complete author and title details to author surname only.  Further investigation into the 

works produced by the listed authors was necessary to compile complete details of these 

materials.  The materials reported to be used by respondents are as follows: 

• John Baptiste Arban - Cornet Method 
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• John Rigeon - How Brass Players Do It  

• Allen Vizzutti - Technical Studies 

• C. Kopprasch - 60 Studies for Trombone  

• Herbert Clarke - Technical Studies 

• Louis Davidson - Trumpet Technics 

• Norman W. D’ath - Cornet Playing 

• Rolf Quinque - Atmung, Stütze, Ansatz Methode (Breathing Support Approach 

Method) 

• Sam Pilafian and Patrick Sheridan - The Brass Gym 

• Emory Remington - Warm Up Exercises for Trombone 

• Irons - 27 Groups of Exercises 

• Phillip Farkas - The Art of Brass Playing 

• Bai Lin - Lip Flexibilities for all Brass Instruments 

• Carmine Caruso - Musical Calisthenics for Brass 

• David Hickman - 15 Advanced Embouchure Studies 

• Claude Gordon - Systematic Approach to Daily Practice 

• Charles Colin - Advanced Lip Flexibilities 

• Max Schlossberg - Daily Drills and Studies 

• Theo Charlier - Thirty Six Transcendental Studies 

• Vincent Cichowicz - Long Tone Studies & Flow Studies 

• Robert W. Getchell - Practical Studies for Cornet and Trumpet (Books 1 & 2) 

• James Thompson - The Buzzing Book 

• Michael Sachs - Daily Fundamentals for Trumpet 

• N. Bousquet - Thirty Six Celebrated Studies for Cornet 

• Walter Smith - Top Tones 

• Phil Collins - In the Singing Style 

• Essential Elements - Books 1 & 2 

• Ifor James - Warming Up 

• Arnold Jacobs - Special Studies for the Tuba 

• Edwards - Lip Flexibilities 

• James Stamp - Warm Ups & Daily Exercises 

• Robert L. Marsteller - Basic Routines for Trombone 
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• Vernon F. Leidig - Contemporary Brass Technique: Manual and Study Guide 

• Edward Kleinhammer - The Art of Trombone Playing 

The listed materials represent a significant amount of available embouchure training 

resources.  However, there is also a significant lack of frequency in the returned response 

for these materials, with few exceptions.   

 

Figure 17 – Published materials used by respondents that show a frequency of response 

One resource in particular that does show a significant frequency of response, is the work 

of Jean Baptiste Arban.  Arban’s Cornet Method (Arban 1982), is often referred to as “the 

brass players bible.”  It is a compendium of exercises that offer the player a resource to 

target almost every technical aspect of brass playing.  Commentary on each type of 

technical challenge is provided by the author, together with suggestions for approach and 

advice on overcoming each challenge.  Particular exercises within this publication that 

could be considered to directly target the training of the embouchure are: 

• Long tones – this type of exercise is presented early in the publication and is 

referred to as a basic starting point exercise rather than specifically a long tone 

exercise.  However, the exercise shown in the following figure does contain a 

series of long tones and is representative of the collection of exercises in this 

section of the book.  The practicing of this type of exercise will directly target the 

stabilising muscles of the embouchure, the muscles that remain in a quasi-fixed 
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position.  These muscles would normally include the levator and depressor 

muscles, inserting at the mouth corners. 

 

Figure 18 - Long tone exercise from John Baptiste Arban’s Cornet Method (1982) 

• Lip Slurs – the rapid movement between two pitches of note in a controlled 

manner, increases the player’s agility and general ability to navigate the range of 

the instrument accurately.  This type of exercise directly targets the muscles of the 

embouchure and any associated mechanical movements required by the player, to 

change pitch.  Repetition of this movement ensures that the processes used, 

become memorised by the body.  Although extremely beneficial, the exercises 

presented by Arban are somewhat limited in terms of pitch range, and the interval 

distance between the notes is small.  The types of exercises found in John 

Ridgeon’s How Brass Players Do It (1975) and Charles Colin’s Advanced Lip 

Flexibilities (1980), offer the player a far greater challenge, bringing in a much 

larger pitch range and variety of interval leaps. 

 

Figure 19 – Lip slur exercise from John Baptiste Arban’s Cornet Method  (1982) 

 



 87 

 

Figure 20 - example of an exercise from How Brass Players Do It (Ridgeon 1975) 

 

Figure 21 - example of an exercise from Advanced Lip Flexibilities (Colin 1980) 

• Sustained Melodic Playing – this type of exercise incorporates the stabilising 

muscles, in a similar manner to the long tone exercise, but with the addition of 

mixed intervals.  This type of exercise is very similar to slow melody performance, 

which was suggested as a suitable additional embouchure training exercise by 

respondents (see - Figure 21).  Exercises similar to the figure below can be found 

throughout Arban’s method, although they are found in sections that have a 

different focus.  A dedicated sustained melodic or slow melody playing section, 

is not to be found in Arban’s method. 

 

Figure 22 - Sustained melodic playing exercise from John Baptiste Arban’s Cornet Method  (1982) 

• Mixed Intervals – this is an element of training that Arban dedicates a specific 

section of his method towards.  Accurately shifting between a mixture of pitches, 

directly targets the muscles of the embouchure and any associated embouchure 

mechanics.  It is a “gymnastic” movement that requires careful control and much 
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in the same way as lip slur exercises, the intention is that the repetition of each 

movement, eventually commits the movement to the body’s memory. 

 

Figure 23 – Mixed interval exercise from John Baptiste Arban’s Cornet Method  (1982) 

The majority of the materials listed by respondents are not specifically labelled as 

embouchure training resources, although there are both brief and more substantial 

commentaries on some aspects of embouchure contained within them.  They contain 

exercises that when performed and repeated with sufficient work/rest intervals, have 

become accepted as having a significantly positive impact, on the training of the 

embouchure.  Some of these resources contain written direction on how to use the 

exercises and when to rest.  Others contain a compilation of musical exercises and 

challenges, with little description in regard to training (see - Embouchure Training).   

A majority of 82% of the respondents (65 people) have never used or considered the use 

of a non-instrument specific training device, such as, a Lip Dumbbell, Lip Expander or 

Personal Embouchure Training Exerciser.  Only one respondent mentions the use of one 

of these types of device, the device mentioned is a U-trainer.  Given that strength and 

endurance is such a relentlessly pursued goal by brass musicians, it is strange to find the 

number of respondents to this survey, that have considered the use of a mechanical device 

designed specifically to achieve this goal, to be so low.  Furthermore, such devices have 

been around for a number of years and one would expect a cohesive programme of 

development incorporating the use of such devices to be prevalent amongst brass 

musicians, if their use is indeed an effective endeavour.  As a closed question format was 

used for this question in the survey, no further information is available to offer insight 

into this subject, nor  has any literature been discovered that makes an attempt to 

addresses this issue.  One could speculate that either brass musicians are not interested in 

using a device that separates them from the actual act of tone production, or that 
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information about such devices is not commonly known.  In my own experience, I have 

encountered very few brass musicians that have ever discussed using such a device. 

How do brass musicians learn? 

In this section I will detail the sources that respondents indicate for gathering information 

relating to aspects of performance practice. 

Respondents were asked to list where they might seek information and guidance about 

brass performance related matters.  The avenues listed and the frequency of response is 

as follows: 

 

Figure 24 – Sources listed by respondents for gathering performance related information 

A heavy reliance on teaching and discussion/observation of fellow musicians is prevalent 

amongst the respondents.  The notable insight here though, is the very low number of 

respondents that indicate brass journals as a source for gathering performance related 

information.  Brass journals such as the International Trumpet Guild, International 

Trombone Association and International Tuba and Euphonium Association journals, are 

a significant source for research activity relating to performance practice and contain 

much information relating to the subject, with regular pedagogical and academic articles.  

Further to this low number of respondents indicating journals as a source for gathering 

performance related information, 77% of the respondents (61 people) report that they do 

not subscribe to any published brass journals.  The journals subscribed to by the remaining 

23% of respondents (18 people), are as follows: 
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• The Mouthpiece – Brass Bands Association of New Zealand Publication 

• Brass Band World 

• The British Bandsman 

• The Brass Herald 

• International Tuba and Euphonium Association Journal 

• Horn Call – International Horn Society Publication 

• International Trumpet Guild Journal 

• The Instrumentalist 

• International Trombone Association Journal 

• Australian Trombone Education Magazine 

• International Association for Jazz Education Journal 

• Brass Bulletin 

• Black Dyke Bugle 

Moreover, five of the publication titles listed above are magazines rather than journals.  

The material which they contain, is mainly narrative accounts and reports of activities 

pertinent to their individual reader base, rather than containing educational or academic 

materials.  One might postulate that the data shown here is significantly influenced by the 

high number of brass band musicians amongst the respondent group (see Error! 

Reference source not found.).  Brass bands historically, are a highly social outlet for 

amateur music making, with significant structures established for the training of young 

students and often strong links with school music departments.  It stands to reason then, 

that teachers and fellow musicians, should be a significant avenue for gathering 

performance related information.  This will be discussed further under the cross analysis 

heading 4. Performance setting of musical engagement later in this chapter. 

Embouchure Difficulties 

In this section, I will report on any long term embouchure difficulties experienced by the 

respondents and the treatment used to overcome these difficulties.   

77% of the respondents (61 people) state that they have never experienced any long term 

embouchure damage or difficulties.  The 23% (18 people) that responded in the 

affirmative were asked to list the symptoms experienced and treatment used.  The 

following table represents the listed responses:  
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Difficulty Treatment  

Dental braces fitted Switched to an instrument with a larger 

mouthpiece 

Slipped Embouchure (downwards) 

affecting range and tone negatively 

Embouchure redevelopment to move the 

mouthpiece back to a higher position on the lips 

Twitching muscles in the cheek and 

lips 

No treatment used 

Range difficulties No treatment listed 

Limited range, intonation and 

endurance after 18 month break 

from playing 

Exercises that forced the lower jaw into a correct 

position – guided by an experienced teacher 

Stamina issues due to crooked front 

teeth 

Braces to correct crooked teeth 

Swelling up of mouthpiece contact 

area due to mole on the upper lip 

affecting ability to play in the high 

register 

Use of extensive warm up and warm down  

exercises and application of Arnica cream to 

reduce swelling 

Extreme fatigue from over playing Rest 

Weakness in supporting muscles 

resulting in excess mouthpiece 

pressure 

No treatment listed 

Embouchure identified as 

problematic by experienced teacher 

Embouchure rebuild with jaw thrust forward and 

twelve months of middle range exercises to 

facilitate the development 

Double buzz Currently investigating cause and solution 

Embouchure identified as 

problematic by experienced teacher 

– previously inset into top lip 

Embouchure rebuild to 2/3 top lip, 1/3 bottom lip 

Regular playing difficulties after 

marching playing 

Rest for two to three days 

Acne treatment in mouthpiece 

contact area made playing difficult 

and painful 

Switched to an instrument with a larger 

mouthpiece 
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Collapsing embouchure – poor 

sound, range, dynamics and 

inconsistent performance standard 

No treatment listed 

Torn ligament in upper lip Two weeks rest 

Range and flexibility Learning the proper use of air during inhalation 

and exhalation, playing as relaxed as possible 

and focusing the mind 

Performance inconsistency due to 

playing in upper register for 

extended periods 

No treatment listed 

Bruising from over playing – 

resulting in lack of response at low 

dynamic levels and a very slippery 

high register 

Rest 

Table 8 - Summary of survey respondents embouchure difficulties and treatment 

The majority of responses to this question have been in relation to short term problems, 

as opposed to long term.  Furthermore, the lack of descriptive detail offered in the text 

provides little basis for further discussion, or possible links to medical concerns such as 

embouchure dystonia (the involuntary contraction of embouchure muscles).  One might 

postulate that the respondent reporting the problem of twitching muscles in the lips and 

cheek, was exhibiting symptoms of embouchure dystonia.  Although, the respondent 

indicates that no treatment was used to address the problem.  This problem could therefore 

be ongoing, or the symptoms not actually related to a dystonia of the embouchure.  The 

respondent that reported a tear of a ligament in the lip, could possibly have experienced 

a rupture of the orbicularis oris, as discussed in chapter 3 and written about in the work 

of Planas (1982) and Planas (1988).  The respondent is incorrect in their diagnosis, as 

there are no ligaments in the lip.  The indication that two weeks of rest cured the problem, 

also suggests that the difficulty was more short term in nature, rather than a significant 

and long term problem, such as a rupture of the orbicularis oris.  Four of the respondents 

above indicate that they have gone through the process of an embouchure rebuild or 

correction, with the guidance of a teacher.  This is a reasonably low number and a statistic 

that I expected would be a little higher, given the number of musicians and teachers that 

I have encountered, that have talked about embouchure change.  However in my own 
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teaching career, I have only changed the embouchure of two of my students.  Given that 

I would have taught hundreds of students throughout my career so far, the data here, 

seems like it could be an accurate representation. 

Brass playing and fitness 

In this section I will seek to identify any relationships between brass performance and 

physical fitness as seen by the respondents to this survey.  I will also seek to identify any 

links present between the physical fitness habits of respondents in their daily lives and 

their approach to brass embouchure training. 

66% of the respondents (52 people) agree with the statement that brass playing is a form 

of athletics.  The respondents list the following common factors in relating athletics and 

brass playing: 

• A large amount of control is needed for breathing and maintaining the 

embouchure. 

• Coordination of motor skills. 

• Mental strength and discipline needed for training and performance. 

• Maintaining muscle stamina. 

• The importance of breath control. 

• The importance of warming up muscles. 

• Warming down of muscles – the equivalent of the athletes stretching out of 

muscles. 

• Goal setting in the pursuit of development. 

• Requirement of neuromuscular adaptation.  

• Training of specific muscle groups for strength and stability. 

• Brass playing is a tiring pursuit therefore general physical fitness is necessary. 

• Aerobic fitness. 

• Dedication and teamwork. 

• Development of muscle memory. 

• Need for suitable nutrition and hydration of the body. 

• Establishment of a training routine. 

• The importance of a work/rest ratio. 

• The need to avoid over training or under training. 
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The regularity of exercise amongst respondents, is shown in the figure below.  The chart 

shows the respondent group to be a reasonably active group of individuals, with only a 

small percentage that engage in physical activity on an infrequent basis. 

 

Figure 25 - Exercise regularity of respondents 

The type of physical activity that respondents are most likely to engage in, varies 

considerably and is represented in the following chart: 

 

Figure 26 - Physical fitness activities listed by respondents 

As a significant focus of embouchure training is concerned with the strengthening and 

conditioning of muscles, it would seem beneficial to the musician to hold a reasonable 

level of fitness.  This is certainly a point raised by the review of associated literature, 

where an increase in pulmonary function, has been cited to be of benefit to the musician 

(see - p.50).  A body that’s fuel and metabolic systems are functioning highly, will 
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respond to muscular development far more efficiently than a body that’s systems are not.  

Moreover, the cardiovascular fitness required to exert command over a brass instrument, 

is also a significant factor.  9% of respondents (7 people) rated their personal fitness level 

as excellent, 43% (34 people) indicated a good level of personal fitness, 32% (25 people) 

indicated a neutral level of personal fitness, 11% (9 people) a fair level and 5% (4 people) 

poor. 

5% of respondents (4 people) stated that they use or recommend the use of tutorial 

materials or literature, relating embouchure training to principles of physical fitness.  The 

materials that they indicate are: 

• Arban Tutor exercises as well as breathing exercises and buzzing, warming up the 

lip muscles. 

• D’ath, Arban and Koprasch. 

• Some articles about how muscles develop strength. 

• The Breathing Gym. 

Whereas these materials are no doubt of use to the brass musician in general development 

and training, they are in the main, only of use for embouchure training when used in a 

manner that mirrors the practices seen in physical fitness regimes.  Articles about how 

muscles develop strength is appropriate information but not necessarily a resource that 

relates embouchure training and physical fitness directly.  In my experience, the 

Breathing Gym (Pilafian 2007b) is a superb resource for brass and wind musicians and is 

a tool for developing one of the essential pillars of performance - breathing.  This material 

again does not relate embouchure training and physical fitness directly.  It is highly likely 

that the four respondents that listed these materials, use them in a manner that allows for 

successful training of the embouchure.  As they stand however, these materials on their 

own, do not relate the two disciplines of embouchure training and physical fitness. 

4% of respondents (3 people) believe nutrition to be very important in the development 

and maintenance of embouchure.  18% (14 people) indicate nutrition to be important, 

44% (35 people) have a neutral view whilst 24% (19 people) feel it unimportant and 10% 

(8 people) very unimportant.  It is interesting that so few respondents indicated nutrition 

to be of importance in regard to embouchure training.  In any physical pursuit, the 

development of strength, endurance and overall fitness, always carries with it an inherent 
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implication of the importance of nutrition.  Essentially any development of muscular 

tissue requires an appropriate intake of nutrients to the body, for this development to be 

successful.  The data here seems to indicate that a good majority of respondents have 

either never considered the subject, or are simply unsure as to its impact.   

The importance of warming up and cooling down of embouchure muscles is seen by 42% 

of respondents (33 people) as being very important, 37% (29 people) as being important 

and 14% (11 people) indicate a neutral view.  6% (5 people) believe it to be unimportant 

and 1% (1 person) very unimportant.  There is clearly a majority view that warming up 

and cooling down of embouchure muscles is a reasonably important endeavour.  The data 

does show however, that an alternative attitude is present amongst the brass playing 

community.  One respondent writes, “warm ups/down are effectively made redundant if 

you see that orchestral musicians will go 30-40 minutes without playing and then have to 

reach peak performance immediately.”  It is hard to disagree with this opinion, as it is a 

harsh reality of the demands of orchestral playing.  A perfect example of this is 

Beethoven’s Symphony No.5 in C minor, where the trombone section only perform in the 

final movement of the work and must sit silently through movements one to three.  

Despite this, I believe a warm up is a necessity at some point on the day of performance, 

even if it is a significant period of time before the performance begins.  The extent of the 

warm up will be highly personal and determined by several factors, such as the musicians 

recent playing commitments, the playing demands of the day and the period of time since 

the last performance session.  Another survey respondent writes, “the degree of warming 

up and cooling down (for me) is dependent on the amount of playing I have to do.  

Performance, quality of rest and recovery is improved by more warming up and cooling 

down but if I don’t have to (or will be unable to) play for a few days then the time spent 

warming up and down decreases as I know I have longer to recuperate.”  The statement 

made by this respondent would therefore indicate a strong relationship to be present 

between the manner in which muscles would be treated prior to and in conclusion of a 

sporting or athletic event, and the muscles of the embouchure. 

Section Summary 

Awareness is shown of the importance of the underlying facets of embouchure.  A gap in 

knowledge however, is evident amongst the respondent group as a whole, in regard to the 

importance of dental structure.  A very positive response is shown for the effectiveness 
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of the list of embouchure training exercises, however, only 58% of respondents indicate 

using isolated embouchure training exercises as part of their practice regimes.  Additional 

types of embouchure training exercises are suggested but without sufficient repetition to 

indicate a perceived significance.  A little under half of the respondents indicate published 

materials which they use for embouchure training and the majority of these materials 

contain little or no information or guidance relating to embouchure training.  Only with a 

specific and independent approach, can these resources be used in the training of the 

embouchure.  Very few of the respondents indicate using a non-instrument specific 

training device and the only device made mention of is a U-trainer.  Teaching and 

discussion/observation of fellow musicians, is indicated by the respondents as the primary 

source for gathering performance practice related information.  Despite published 

journals being a significant source of pedagogical information, a very small percentage 

of respondents indicate this as a potential source.  Few respondents indicate nutrition to 

bear any importance to embouchure training and a significant number of respondents 

remain neutral on the subject, indicating either a potential lack of understanding, or 

consideration. 

In conclusion, it appears that many brass musicians do not access the resources available 

to them in regard to embouchure training.  Furthermore, there appear to be contributing 

factors relating to embouchure and embouchure training, that are either unknown to 

musicians or consciously ignored.  The data supplied by this survey serves to explore and 

identify common trends and approaches to the training of the brass musician’s 

embouchure.  Before any cross analysis of the data is carried out, the following statements 

can be made: 

• A complete understanding of all facets of the embouchure is not evident in the 

literature to date, or within the brass and teaching communities. 

• Brass musicians agree on the effectiveness of embouchure training exercises but 

less than 60% employ these exercises. 

• The materials being used for embouchure training purposes, in the main do not 

contain any instruction or explanation from a training perspective, despite 

containing valuable exercise material. 

• Non instrument specific training devices, are not commonly in use. 
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• Brass musicians look to teachers and fellow musicians for information relating to 

performance rather than to books, journals or any other source. 
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Cross Analysis 

To gain a deeper understanding of the habits and practices of the brass musician 

community, a cross analysis of the survey data was conducted to explore and identify any 

commonalities or significant trends of six sub-groups.  Each of the sub-groups below 

were analysed under the appropriate headings, which were used as a basis for comparison.   

It was expected that at least one of the sub-groups would exhibit strong commonalities 

and trends, most likely the sub-group of tertiary music professionals and/or teachers of 

brass musicians.  The six sub-groups were as follows: 

1. Geographic location 

2. Years of performer/teacher experience 

3. Tertiary Music Professionals 

4. Performance setting of musical engagement 

5. Teachers of brass musicians 

6. Instrument type 

1. Geographic Location 

Respondents were grouped into four categories; those from New Zealand (52%, 41 

people), Australia (10%, 8 people), Great Britain & Northern Island (32%, 25 people) and 

the United States of America (6%, 5 people).   

 

Figure 27 - Geographic location of respondents 
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Respondent perceptions and practices 

The percentage of respondents that indicated facial muscles to be very important was 

between 56%-68% with the lowest percentage being respondents from New Zealand.  

These figures are fairly consistent, around the 60% mark for all regions with the exception 

of the UK and Northern Ireland, whose respondents were closer to a 70% response rate.  

This perhaps indicating a slight increase in consideration to the subject matter by the UK 

and Northern Ireland group or more of a bias toward the physical nature of brass playing. 

 

Figure 28 - Geographic location, importance of facial muscles 

High numbers of respondents (85%-100% from all geographic locations) indicated that 

tongue position, posture and breathing are important elements in regard to embouchure 

training.  Of particular significance here is the lack of importance attributed to dental 

structure, with percentages varying from 25% (Australia) to 72% (Great Britain and 

Northern Ireland). 
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Figure 29 - Geographic location, importance of physical elements 

The percentages of respondents that reported using isolated embouchure training 

exercises are represented below.  A significantly higher percentage is seen here from 

British respondents than from other geographic locations. 

 

Figure 30 - Geographic location, respondents that use isolated embouchure training exercises 
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reasonably high support from all locations for each type of exercise.  Significant insights 

from this chart can be seen in the effectiveness indicated by British respondents towards 

mouthpiece buzzing and American respondents towards dynamic range exercises. 

 

Figure 31 - Geographic location, perceived effectiveness of embouchure training exercises 

Common additional embouchure training exercises were listed amongst the geographic 

location groups with British respondents showing the most variety of response.  British 

and American respondents are also the only groups to list tone bending exercises and 

pedal tones.  The list of responses and frequency of response (f) are as follows: 

New Zealand f Australia f Great 

Britain 

f USA f 

Unsure 1 Free Buzzing 2 Free Buzzing 2 Tone Bending  2 

Mixed Intervals 1 Breath Attack 1 Breath Attack 1 Pedal Tones 1 

Production Control 1 Pencil Exercise 1 Pencil Exercise 1   

Breathing 1 Breathing 1 Mixed Intervals 2   

Pencil Exercise 2   Slow Melodies 1   

Calisthenics 1   Tone Bending 2   

    Pedal Tones 2   

    U-trainer 1   

    Calisthenics 2   

Table 9 - Geographic location, additional embouchure training exercises 

Despite some common responses, the above table shows very little frequency of response 

for any additional exercise suggestion.  A divided opinion is also evident in whether 
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respondents feel embouchure training should vary according to instrument size, with the 

following chart representing the opinion of each location.   

 

Figure 32 - Geographic location, respondents that state embouchure training should vary according to 

instrument size 
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D’ath 1 Remington 1 Rolf Quinque 1 Cichowicz 1 

Remington 1 Stamp 1 The Brass Gym 1 Arban 2 

Ifor James 1 Marstellar 1 Farkas 1 Stamp 1 

Farkas 1 Vernon 1 Caruso 1   

Arnold Jacobs 1 Kleinhammer 1     

Table 10 - Geographic location, published materials used for embouchure training 

Significantly, the work of Arban is prevalent in New Zealand, with a low frequency 

response for the same materials in other locations.  The work of Vizzutti and Colin also 

shows a low frequency of response in both New Zealand and Great Britain.  No further 

insight can be found in this table in regard to materials common to a geographic location 

and many of the listings amongst the groups are taken from a single respondent.  Numbers 

of respondents that have used or considered the use of a non-instrument specific training 

device are very low from both New Zealand, 10% (4 people) and the U.S.A (0%).  25% 

of Australian respondents (2 people) and 32% of British respondents (8 people) indicate 

the use or considered use. 

How Do Brass Musicians Learn 

The following table represents the response frequency percentages within the geographic 

location groups of where brass musicians gather information in regard to performance 

practice and training: 

 New Zealand Australia Great Britain USA 

Teachers 66 63 80 60 

Conductors 7 0 4 0 

Fellow 

Musicians 

56 75 36 20 

Master Classes 15 0 12 20 

Internet/Online 

Tutorial Videos 

17 50 36 20 

Books 17 38 24 20 

Journals 2 25 8 20 
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Trial and Error 12 0 4 0 

Word of Mouth 12 0 4 0 

Unsure 2 0 4 20 

Table 11 - Geographic location, responses regarding where brass musicians gather information relating to 

performance practice 

Some significant variances are displayed between the groups.  British respondents show 

a higher reliance on teachers, as a means for gathering performance practice related 

information, whilst Australian respondents indicate a higher reliance on discussion with, 

and observation of fellow musicians.  Australian respondents also indicate a stronger 

reliance on internet based resources and books.  The percentage of respondents 

subscribing to brass journals is consistently low.  Only 20% of New Zealand (8 people) 

and British (5 people) respondents, 37.5% of Australian respondents (3 people) and 40% 

of American respondents (2 people).  The percentage of Australian and American 

respondents subscribing to journals are both lower than the percentage that indicate 

journals to be a source for gathering performance practice related information.  The 

following table indicates the brass journals that respondents from each geographic 

location subscribe to: 

New Zealand Australia Great Britain U.S.A 

NZ Mouthpiece 

 

Horn Call 

 

British Bandsman International Trumpet 

Guild Journal 

Brass Band World Brass Herald Brass Band World The Instrumentalist 

International Trombone 

Association Journal 

International Trombone 

Association Journal 

Brass Herald  

 Brass Bulletin* 

 

International Tuba & 

Euphonium Association 

Journal 

 

 Black Dyke Bugle   

 Australian Trombone 

Education Magazine 

  

 NZ Mouthpiece   

 International Association 

for Jazz Education 

Journal* 

  

* = Journals out of print    

Table 12 - Geographic location responses to brass journals subscribed to 



 106 

As stated in the initial results commentary, five of the listed publications in this list are 

magazines rather than journals.   

Brass Playing and Fitness 

68% of New Zealand respondents (28 people) agree with the statement that, “brass 

playing is a form of athletics.”  This number is fairly consistent with respondents from 

Australia (62.5%, 5 people) and Great Britain (60%, 15 people) and less than respondents 

from the U.S.A (80%, 4 people).  A very small percentage of respondents indicate that 

they use, or recommend materials that relate brass playing to physical fitness.  No 

respondents from Australia or Great Britain, with 5% of New Zealand respondents (2 

people) and 40% of American respondents (2 people) responding in the affirmative.  

Although the materials listed by the respondents may be used in a manner that relates 

embouchure training to physical fitness, the materials listed themselves solely do not.  A 

strong percentage of respondents are neutral on the subject of the importance of nutrition 

in regard to embouchure development and maintenance.  The following table displays the 

overall percentages: 

 Very 

Important 

Important Neutral Unimportant Very 

Unimportant 

New Zealand 2% (1 person) 15% (6 people) 44% (18 

people) 

32% (13 people) 7% (3 people) 

Australia 0% 12.5% (1 

person) 

37.5% (3 

people) 

25% (2 people) 25% (2 people) 

Great 

Britain 

0% 24% (6 people) 44% (11 

people) 

16% (4 people) 16% (4 people) 

U.S.A 20% (1 person) 20% (1 person) 60% (3 people) 0% 0% 

 Table 13 - Geographic location responses to the importance of nutrition 

In regard to warm up and cool down of muscles, over 65% of all locations responded to 

the activity being either very important or important.  The following table displays the 

overall percentages:  

 Very 

Important 

Important Neutral Unimportant Very 

Unimportant 

New Zealand 39% (16 people) 47% (19 people) 12% (5 people) 2% (1 person) 0% 

Australia 50% (4 people) 25% (2 people) 25% (2 people) 0% 0% 

Great Britain 40% (10 people) 28% (7 people) 12% (3 people) 16% (4 people) 4% (1 person) 
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U.S.A 60% (3 people) 20% (1 person) 20% (1 person) 0% 0% 

Table 14 - Geographic location response to the importance of warm up and cool down 

Summary – geographic location 

Overall the data indicates few significant instances of particular trends attributive to 

geographic location.  Knowledge regarding the important facets of embouchure appears 

to be more complete amongst the British respondents than respondents from other 

locations, the key separating factor being the 72% of British respondents that recognise 

the importance of dental structure.  The British respondents are also more likely to engage 

in isolated embouchure training exercises and have a higher percentage of individuals that 

have either used or considered the use of a non-instrument specific training device.  No 

published resources are listed with enough frequency to show commonality specific to 

any particular geographic location, with the exception of the Arban tutor amongst New 

Zealand respondents.  British respondents show the highest reliance on teachers as a 

source of information relating to performance practice whilst Australian respondents 

show a higher reliance on engagement with and observation of fellow musicians, internet 

resources and books.  The response rates for the importance of nutrition shows no 

definitive indication of a location that has greater knowledge of the subject, or makes 

approach of the subject in any distinctly different manner.  A reasonably significant 

number of British respondents state the warming up and cooling down of embouchure 

muscles to be unimportant, which is not indicated by any other group.  It should be noted 

here that the data gathered from American and Australian respondents in this cross 

analysis is taken from a small number of individuals and may or may not be a true 

representation of the trends, practices and knowledge of the geographic location as a 

whole.  
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2. Years of Performer/Teacher Experience 

Five groups of performer/teacher years of experience were established with the largest 

group being those with 20 years or more of experience and the lowest being those with 1 

- 5 years of experience.  The group sizes were as follows: 

 

Figure 33 - Years of experience, group population 

Respondent perceptions and practices 

The listed physical elements draw similar opinion from the groups in regard to their 

importance, with few exceptions.  The following chart represents these findings:    

 

Figure 34 - Years of experience, importance of physical elements 
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Of significant interest is the lower percentage of group 3 who view posture as being 

important and the considerably lower number of group 1 that view tongue position as 

being important.  Group 5 also show a heightened awareness of the subject matter, with 

a higher percentage of respondents indicating dental structure to be of importance.  The 

percentage of respondents in each group that report using isolated embouchure training 

exercises show considerable variance. 

 

Figure 35 - Years of experience, respondents using isolated embouchure training exercises 

As researcher I find the higher percentage of group 1 respondents using isolated exercises 

significant.  This could be an indication of a development in teaching and learning 

strategies/opinion in recent years or a move towards time efficient methods of achieving 

the same goals.  This has been seen in the highly popular High Intensity Interval Training 

(HIIT) fitness workouts in recent years which have been designed to achieve maximum 

results with minimum time input.  Examples of these types of programs are Grit from Les 

Mills and Metafit from Justin Corcoran.  The number of respondents in group 1 however 

is very small and may or may not be representative of the section of the brass playing 

community with 1 – 5 years of experience.   

The following chart represents each group’s view of the effectiveness of the four listed 

embouchure training exercises: 
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Figure 36 - Year of experience, positive response to the effectiveness of listed embouchure training exercises 

Group 5, again show a heightened awareness of the subject matter in the above chart in 

regard to dynamic range exercises.  This percentage is in extreme contrast with that of 

groups 3 and 4.   The additional suggested embouchure training exercises amongst the 

five groups are as follows: 

Group 1 f Group 2 f Group 3 f Group 4 f Group 5 f 

Breathing 1 Pencil 

Exercise 

1 Slow 

Melodies 

1 Free Buzzing 2 Mixed 

Intervals 

2 

Unsure 1 Mixed 

Intervals 

1 Tone Bending 1 Calisthenics 1 Production 

Control 

2 

    Pedal Tones 1 Pencil 

Exercise 

1 Pencil 

Exercise 

1 

    Calisthenics 1   Free Buzzing 2 

    Pencil 

Exercise 

1   Tone 

Bending 

3 

    Breathing 1   Pedal Tones 1 

        U-trainer 1 

        Tongue 

Position 

1 

Table 15 - Years of Experience, additional embouchure training exercise suggestions 

Group 5 show the greater variety of additional exercises but with little frequency of 

response.  Perhaps an indication here of the varying approaches and views held amongst 
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the more experienced group.  The idea that embouchure training techniques should be 

varied, according to the instrument played, is agreed with by around 50% of groups 1, 2 

and 5.  Groups 3 and 4 however show stronger support for this idea with 73% and 83% 

of respondents (8 and 5 people respectively) in agreement.   

Resources 

Published materials for embouchure training are used or recommended by 75% of group 

1 respondents (3 people), 33% of group 2 respondents (4 people), 45% of group 3 

respondents (5 people), none of group 4 respondents and 48% of group 5 respondents (22 

people).  The materials listed per group are as follows: 

Group 1 Group 2 Group 3 Group 4 Group 5 

Arban Arban Arban  Arban 

How Brass 

Players Do It 

How Brass Players 

Do It 

Vizzutti  Clarke 

Farkas Vizzutti Colin  Davidson 

Vizzutti Koprasch Clarke  Colin 

  The Brass 

Gym 

 D’ath 

  Caruso  Vizzutti 

    Rolf Quinque 

    Remington 

    Schlossberg 

    Irons 

    Bai Lin 

    Hickman 

    Gordon 

    Charlier 

    Stamp 

    Cichowicz 

    Thompson 

    Ifor James 

    Farkas 
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Upon first glance at table 11 it may appear that, the more experience the musician has, 

the more resources they may have knowledge about and potentially make use of.  The 

lack of any respondents from group 4 stating that they use published materials however, 

detracts from this observation.  Moreover, many of the resources listed from group 5 are 

taken from single respondents and lack any significant frequency of response, with the 

exception of the Arban publication.  The percentage of respondents that have ever used 

or considered the use of a non-instrument specific training device is below 25% in all 

groups except for group 3.  50% of group 3 (3 people) have either used or considered the 

use of such a device.   

How do Brass Musicians Learn 

The following table represents the response rate percentages of where the individual 

groups indicated that brass musicians gather information relating to performance practice: 

 Group 1 Group 2 Group 3 Group 4 Group 5 

Teachers 80 75 91 67 65 

Conductors  8 9  11 

Fellow 

Musicians 

20 58 27 67 61 

Master Classes 20 17 9 17 13 

Internet/Online 

Tutorial Videos 

20 17 27  37 

Books  25 18 33 22 

Journals  8 9  11 

Trial and Error   9 17 9 

Word of Mouth     9 

Unsure     4 

Table 17 - Years of experience, list of where brass musicians gather information relating to performance 

    Marsteller 

    Vernon 

    Kleinhammer  

Table 16 - Years of experience, published embouchure training materials list 
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The number of respondents in groups 1-4 that subscribe to brass journals is extremely 

low.  Only 1 person in each of groups 2 and 3 subscribes to any journals with no  

respondents in groups 1 and 4.  Group 5 respondents show the greatest number at 35% 

(16 people).  The higher number of group 5 respondents subscribing to journals is no 

surprise here, as many of these respondents would have been seeking performance related 

information in a pre-internet age.  What is surprising however, is that group 5 also shows 

the highest response rate for the internet and online resources as a significant source of 

information. 

Brass Playing and Fitness 

The numbers of respondents that agree with the statement that brass playing is a form of 

athletics are consistent throughout the five groups with the percentages between 65% - 

75%.  The 4 respondents that state using tutorial materials or literature relating brass 

playing to principles of physical fitness are all in group 5.  None of the groups show a 

particular trend towards the importance of nutrition either positively or negatively with 

the highest percentage of responses indicating a majority neutral view.  The importance 

of the warm up is rated as either very important or important by 100% of the respondents 

from groups 1 and 2 (4 and 12 people respectively).  Groups 3, 4 and 5 are less unanimous 

in their response with between 24% - 36% of these groups indicating either a neutral view 

or rating the actions as unimportant. 

Summary – years of performer/teacher experience 

In general the respondents from group 5 (20 years of experience or more) appear to be 

more knowledgeable about matters relating to embouchure training, with few exceptions.  

The suggested additional training exercises show greater variety from group 5 and 

interestingly also contain the more modern approach in the form of the U-trainer.  This is 

only indicated by one respondent however, and the data shows little evidence for years of 

experience being a significant factor in whether or not a non-instrument specific device 

would be used, or considered by any of the respondents.  Group 5 respondents show a 

higher subscription rate to brass journals than any other group but also show the highest 

frequency of respondents that look to internet and online video tutorials for performance 

practice related information.  Years of experience show no discernible influence in regard 

to respondent view on nutrition, where all groups maintain a majority neutral opinion.  

Warming up and cooling down of embouchure muscles however is seen as important by 
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100% of respondents with ten years of experience or less.  This begs the question as to 

whether the practice of warming up and cooling down of embouchure muscles is a 

reasonably modern approach, or at least an approach that has been given more emphasis 

in the tuition and guidance of musicians, in the past ten years.  Publication dates of the 

major texts and exercise books, where information regarding the importance of the warm 

up may be found, discredit this theory.  It must be noted though, that with groups 1 and 4 

containing only 4 and 6 respondents respectively, the data from these groups may or may 

not be truly representative of this demographic.  In my own experience, I have 

encountered a number of experienced brass band musicians who would not consider 

warming up or cooling down.  This cannot be said however, of the orchestral musicians 

that I have encountered who would seem to rely heavily on this endeavour.  In education 

settings, the warm up is often included in rehearsal settings and instructed by teachers.  

This warm up however will frequently not include all aspects of performance.  The 

cooling down process is often overlooked and my observation over a number of years is 

that musicians will simply finish their playing session and put the instrument straight back 

in its case. 

3. Tertiary Music Professionals 

The views of tertiary music professionals were analysed against those of non-tertiary 

music professionals with an expectation of a more unanimous set of data from the former 

group.  15 of the respondents (19%) identified themselves as being employed by a 

university or conservatoire with responsibilities in either music performance, pedagogy 

or research.   

Respondent perceptions and practices 

93% of the tertiary music professionals group of respondents (14 people) state facial 

muscles to be either very important or important in the training of the embouchure.  The 

following graph represents the opinions of both groups in regard to the importance of the 

four selected physical elements: 
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Figure 37 - Tertiary music professionals, importance of physical elements 

67% of the tertiary music professionals group (10 people) indicated the use of isolated 

embouchure training exercises and the effectiveness of the list of embouchure training 

exercises between the groups is represented in the following graph:   

 

Figure 38 - Tertiary music professionals, effectiveness of listed embouchure training exercises 

All of the data so far shows no significant variance between the groups with the exception 

of the perceived effectiveness of dynamic range exercises which was seen as effective by 

a higher number of the tertiary music professionals group.  In addition to the listed 
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tertiary music professionals group, that was not also suggested by the non-tertiary music 

professional group of respondents.  One of this group also recommends the use of a U-

trainer, a mechanical device designed to strengthen the muscles around the mouth, 

without the use of a brass instrument.  Other comments indicate that the tongue should be 

considered to be part of the embouchure and one comment questions the notion that 

embouchure can actually be isolated from other facets of tone production on a brass 

instrument.  The following graph represents one significant variance between the groups, 

the belief that embouchure training should vary according to the size of brass instrument. 

 

Figure 39 - Tertiary music professionals, embouchure training and instrument size 

Resources 

A greater number of tertiary music professionals indicated that they would recommend 

the use of published materials for embouchure training.  The list of indicated materials by 

the non- tertiary professionals group however shows greater variety.  In neither group is 

there a significant frequency of response to indicate commonly used materials.  The 

method book of Arban showing the greatest frequency of response at 33% of tertiary 

music professionals and 20% of non- tertiary music professionals.  Interestingly, the 

method book of Arban offers very little literature that addresses embouchure training and 

as one respondent in the tertiary music professionals group points out, only becomes an 

embouchure training resource with a specific approach to the exercises that it contains.  

The listed materials by each group and frequency of response (f) is as follows: 
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Clarke 2 Clarke 2 

Collins 3 Collins 1 

Davidson 1 Brass Gym 1 

Brass Gym 1 Ridgeon 2 

Scales 1 Irons 1 

Schlossberg 2 Remington 1 

Irons 1 Farkas 2 

Bai Lin 1 Charlier 1 

Hickman 1 Koprasch 1 

Gordon 1 D’arth 1 

Remington 1 Rolf Quinque 1 

Vernon 1 Caruso 1 

Marstellar 1 Ifor James 1 

Kleinhammer 1 Sachs 1 

Edwards 1 Cichowicz 1 

  Getchell 1 

  Thompson 1 

  Stamp  1 

  Smith 1 

  Arnold Jacobs 1 

Table 18 - Tertiary music professionals, published embouchure training materials list 

A slightly higher number of tertiary music professionals (27%, 4 people) than non- 

tertiary music professionals (16%, 10 people) reported having used, or considered the use 

of a non-instrument specific training device.   

How do Brass Musicians Learn 

The sources for gathering information related to performance practice show similar 

response percentages from both groups, although a higher frequency of response is shown 

for internet and online video tutorials in the tertiary music professional group.  It is 

interesting to note that the use of books and journals shows an equally low response rate 

amongst the tertiary music professionals as the non-tertiary music professionals and that 

both groups show a strong belief in looking to specialist teachers for guidance in 

performance related matters.  The response frequency percentages are as follows: 
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Figure 40 - Tertiary music professionals, sources for gathering information relating to performance practice 

The tertiary music professionals group shows a greater tendency to subscribe to brass 

journals with 60% indicating at least one such subscription as opposed to 14% of the non- 

tertiary music professionals group.  The journals subscribed to by the two groups and the 

frequency of response (f) are as follows: 

Tertiary Music Professionals Non-Tertiary Music Professionals 

Journal f Journal f 

International Tuba Euphonium Association Journal 2 NZ Mouthpiece 5 

Brass Herald 6 Brass Band World 2 

International Horn Society Journal – Horn Call 1 4barsrest.com 1 

NZ Mouthpiece 2 British Bandsman 1 

International Trumpet Guild Journal 1 Brass Herald 1 

British Bandsman 2 International Tuba Euphonium Association Journal 1 

Brass Band World 1 International Trumpet Guild Journal 1 

International Trombone Association Journal 2 The Instrumentalist 1 

Australian Trombone Education Magazine 1   

Brass Bulletin* 1   

Black Dyke Bugle 1   

IAJE* 1   

* = No longer in print    

Table 19 - Tertiary music professionals, journal subscriptions 
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Brass Playing and Fitness 

40% of the tertiary music professionals (6 people) agreed with the statement that brass 

playing is a form of athletics which is in contrast to the significantly greater number of 

72% of the non-tertiary music professionals (46 people).  Almost half of the academic 

music professionals group indicated nutrition to be either very important or important in 

the development and maintenance of the embouchure, in contrast to only 16% of the non- 

tertiary music professionals group (10 people).  A substantial number of both groups 

maintained a neutral view on the subject.  20% of the tertiary music professionals group 

(3 people) indicated nutrition to be either unimportant or very unimportant and 38% of 

the non-tertiary music professionals group (24 people) indicated the same.  The 

importance of warming up and cooling down of the embouchure muscles is indicated as 

either very important or important by 93% of the tertiary music professionals group (14 

people) in contrast to only 75% of the non-tertiary music professionals group (48 people).  

Interestingly, none of the tertiary music professionals group indicated warming up and 

cooling down of embouchure muscles to be unimportant or very unimportant whilst 10% 

of the non-tertiary music professionals group did. 

Summary – tertiary music professionals 

It is clear that the group of tertiary music professionals show greater insight into 

embouchure training.  Despite this, there are still aspects within this subject, that do not 

carry a shared knowledge or understanding.  Nutrition, for example shows only half of 

the respondents indicating its importance.  Tertiary music professionals are a group of 

individuals that would be expected to be at the forefront of developments within brass 

education.  It is interesting that only a small number of this group show consideration of 

modern development devices.  Both the tertiary and non-tertiary music professional 

groups indicated a strong reliance on teachers for the gathering of performance practice 

related information.  Interestingly, both groups also show a significantly low frequency 

of response for the reliance on books to this end.  This begs the question as to whether 

such books contain material which is suitably credible or definitive, to address this 

complex subject matter.  If they did, it would be expected that the tertiary music 

professionals group would likely advocate more for their use.  There was a significant 

variance in opinion between the groups on the subject of brass playing being likened to 

athletic pursuits.  Only 40% of the tertiary music professionals agree with this concept, 

as opposed to almost three quarters of the non-tertiary music professionals group.  The 
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fact remains that not enough unanimity is evident to show clear support either way 

amongst the tertiary music professionals group. 

4. Performance setting of musical engagement 

The performance setting of musical engagement of the respondents was chosen as a cross-

analysis parameter to identify any attributive trends, practices or views to the particular 

setting in which the musicians primarily perform.  The breakdown of performance setting 

of musical engagement was as follows: 

 

Figure 41 – Performance setting of musical engagement, group breakdown 

With only one respondent forming the wind band group, the results of this group were 

not seen to display a true representation of this setting and as such were not considered in 

this section of cross-analysis.  The remaining performance setting groups; brass band, 

orchestra and mixed performance setting, form the focus of this section of cross analysis.  

Mixed performance setting is defined as a musician that regularly engages in multiple 

settings and/or contemporary musicians such as jazz and pop artists, who would most 

likely cross between various musical performance settings. 

Respondent perceptions and practices 

Over 85% of all groups indicate facial muscles to be either very important or important 

in regard to embouchure training.  The importance of physical elements in regard to 

embouchure training is represented in the following graph: 
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Figure 42 – Performance setting of musical engagement, importance of physiological/anatomical elements 

A significant variance is to be found in the importance of dental structure, where a higher 

percentage of mixed setting respondents indicated this factor to be important, as opposed 

to the brass band and orchestra groups.  This may indicate that the need to play in different 

styles and settings, highlights the awareness of dental structure importance in relation to 

embouchure formation.  Between 58% - 62% of all groups indicated using, or 

recommending the use of isolated embouchure training exercises.  Strong support was 

indicated for the effectiveness of the listed embouchure training exercises, however 33% 

of the orchestra group (5 people) and 31% of the mixed setting group (4 people) remained 

neutral on the subject of mouthpiece buzzing.  A neutral view was also indicated by 22% 

of the brass band group (11 people) and 20% of the orchestra group for the effectiveness 

of dynamic range exercises.  Additional suggestions of embouchure training exercises 

and the frequency of response (f) amongst the groups are as follows: 

Brass Band Orchestra Mixed Setting 

Exercise f Exercise f Exercise f 

Mixed Intervals 2 Mixed Intervals 1 Production Control 1 

Production Control 1 Production Control 1 Pencil Exercise 1 

Pencil Exercise 3 Tone Bends 2 Tone Bends 1 

Slow Melodies 1 Free Buzzing 2 Free Buzzing 1 

Tone Bends 1 Pedal Tones 2 Pedal Tones 1 

Breathing 2   Calisthenics 2 

U-trainer 1   Articulation 1 
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Free Buzzing 1   Can you really isolate? 1 

Unsure 1   Articulation 1 

Table 20 – Performance setting of musical engagement, additional embouchure training exercises 

Despite some of the additional suggestions receiving a frequency of response, the 

frequency was not high enough to indicate any particular trends attributive to any group.  

The following graph represents the percentage of each group that believe embouchure 

training should vary according to the size of the brass instrument: 

 

Figure 43 – Performance setting of musical engagement, embouchure training and instrument size 

Resources 

Between 38% - 46% of the groups indicated using published materials for embouchure 

training.  The materials listed and frequency of response (f) are as follows: 
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Arban 15 Arban 2 Arban 2 
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Koprasch 1 Colin 2 Scales 1 

Clarke 2 Farkas 2 Remington 1 

D’ath 1 Schlossberg 3 Edwards 1 

Rolf 

Quinque  

1 Irons 1 Stamp 1 

Colin 2 Bai Lin 1 Marstellar 1 

Brass Gym 2 Hickman 1 Vernon 1 

Remington 1 Gordon 1 Kleinhammer 1 

  Charlier 1   

  Cichowicz 1   

  Getchell 1   

  Thompson 1   

  Stamp 1   

  Sachs 1   

  Smith 1   

  Ifor James 1   

  Arnold 

Jacobs 

1   

Table 21 – Performance setting of musical engagement, list of published materials 

The works of Arban and Vizzutti showed the only frequency of response high enough 

amongst brass band musicians to indicate a pattern of use specific to the setting.  A 

significant variance is found in the percentage of respondents that have used or considered 

the use of a non-instrument specific training device: 
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Figure 44 – Performance setting of musical engagement, use of devices 

It could be speculated that the engagement in a mixture of musical settings encourages 

the interest in modern or unorthodox training techniques.  Moreover, this increased 

interest may be due to significant strength required to perform in the extreme high 

register, which is often a necessity for contemporary trumpeters in particular.  It is highly 

likely that contemporary trumpeters might seek out alternative means of increasing the 

strength of the embouchure muscles to prepare themselves for this type of performance.  

38% of the group however, is still too low a percentage to draw any conclusion in regard 

to commonalities of unity.   The frequency of response, for the avenues that each group 

indicated as a source for gathering information relating to performance practice, are as 

follows: 

 

Figure 45 - Performance setting of musical engagement, sources for gathering information relating to 

performance practice 
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The expectation here was to find a higher number of brass band musicians looking to 

fellow musicians as a significant source for gathering information.  This expectation was 

due to the highly social nature of the brass band environment.  The data here shows a 

similar response rate for each of the performance setting groups, for fellow musicians as 

a source of gathering information, with orchestral musicians returning a slightly higher 

response rate.  The significant variances appear in the reliance on books by the orchestra 

group and word of mouth in the mixed setting group.  It could very well be that the 

respondent group engaging in orchestral playing were more likely to have pursued tertiary 

training and be more familiar with written resources and ways of finding them.  18% of 

the brass band group (9 people), 27% of the orchestra group (4 people) and 38% of the 

mixed setting group (5 people) indicated subscribing to brass journals.  The list of journals 

and the frequency of response (f) are as follows: 

Brass Band Orchestra Mixed Setting 

Journal f Journal f Journal f 

NZ Mouthpiece 5 Horn Call 1 NZ Mouthpiece 2 

Brass Band World 3 ITG Journal 2 Brass Herald 2 

4barsrest.com 1 Brass Herald 1 ITEA 1 

British Bandsman 2 ITA Journal 1 ATEM 1 

Brass Herald 2 The Instrumentalist 1 Brass Bulletin* 1 

ITEA Journal 2   ITA Journal 1 

    IAJE Journal* 1 

    British Bandsman 1 

    Black Dyke Bugle 1 

* = out of print      

Table 22 - Performance setting of musical engagement, journal subscriptions  

Brass Playing and Fitness 

Between 60% - 69% of the groups agreed with the statement that brass playing is a form 

of athletics.  In regard to nutrition, over 50% of the brass band and mixed performance 

setting groups maintained a neutral view, with over 30% regarding the subject as either 

unimportant or very unimportant.  The orchestra group is divided, with 40% of the group 

indicating nutrition to be important and another 40% of the group indicating the subject 

to be either unimportant or very unimportant.  Strong support was shown for the 

importance of warming up and cooling down of embouchure muscles, however the 

groups were not unanimous in the support of the subjects importance, with 14% of the 

brass band group (7 people) and 23% of the mixed setting group (3 people) maintaining 
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a neutral view.  Furthermore, 6% of the brass band group (3 people) and 22% of the mixed 

setting group (3 people) indicated the subject to be either unimportant or very 

unimportant. 

Summary – performance setting of musical engagement 

Overall there is little indication to show particular trends or practices attributive to the 

performance setting of musical engagement.  The mixed setting group show a heightened 

awareness of embouchure related subject knowledge, are more open to modern or 

unorthodox training methods and are more likely to subscribe to appropriate journal 

publication.  Brass band musicians show the only discernible pattern for the use of 

published material, however the materials themselves (Arban and Vizzutti) do not address 

embouchure directly at any great length.  It is the approach or manner in which the 

exercises within these works are used, that is of primary importance in regard to 

embouchure training. 

5.  Teachers 

The responses of individuals that identified themselves as being teachers of brass 

musicians were analysed against the responses of non-teachers.  The definition of teacher 

of brass musicians applies to any environment including, school, college, university or 

private studio.  The teacher group represents 57% of the total number of respondents (45 

people) with the remaining non-teacher group representing 43% (34 people).   

Respondent perceptions and practices 

Similar percentages were reported by respondents in both the teachers and non-teachers 

groups in regard to the importance of physiological and anatomical elements: 
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Figure 46 - Teachers, importance of physical elements 

Significant variance was shown in the importance of dental structure between the groups 

however, with 69% of the teachers group indicating dental structure to be important as 

opposed to only 50% of the non-teachers group.  Isolated embouchure training exercises 

were used or recommended by 64% of the teacher group (29 people) and only 50% of the 

non-teacher group (17 people).  The teacher group clearly showed a heightened awareness 

of knowledge relating to embouchure training but only 64% promoting the use of isolated 

training exercises indicates that a sizeable number may not believe the endeavour to be 

either appropriate or important.   

In the rating of embouchure training exercises, it is the definitive responses of the teacher 

group that prove most interesting.  The percentages of respondents that indicated the four 

selected exercises to be very effective are represented in the following graph: 
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Figure 47 - Teachers, effectiveness of embouchure training exercises 

With 80% of the teacher group indicating lip flexibilities to be very effective, one would 

expect the number of teachers promoting the use of such isolated training to be higher 

than the 64% already stated.   

A greater variety of additional embouchure training exercises were suggested by the 

teacher group than the non-teacher group.  The list of additional exercises and the 

frequency of response (f) are as follows: 
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Production Control 1 Production Control 2 

Pencil 2 Pencil 2 

Pedal Tones 1 Pedal Tones 2 

Unsure 1 Free Buzzing 4 

  Slow Melodies 1 

  Articulation 1 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Long Tones Mouthpiece
Buzzing

Lip Flexibilities Dynamic Range
Exercises

Perceived Effectiveness of Training Exercises

Teachers Non-Teachers



 129 

  Calisthenics 2 

  Tone Bends 4 

  Breathing 2 

  U-trainer 1 

  Can you really isolate? 1 

Table 23 - Teachers, additional embouchure training exercises 

Despite the greater variety of exercises suggested by the teacher group, none of the items 

in this list show a high enough frequency of response to indicate a common trend or 

pattern.  62% of the teacher group (28 people) indicated that embouchure training 

techniques should vary according to the size of the brass instrument as opposed to 53% 

of the non-teacher group (18 people).   

Resources 

The numbers of respondents that use or recommended the use of published materials for 

embouchure training was quite even between the groups with 44% of the teacher group 

(20 people) and 41% of the non-teacher group (14 people) indicating doing so.  The 

materials listed and frequency of response (f) are as follows: 

Non Teachers Group Teachers Group 

Material f Material f 

Arban 9 Arban 8 

Ridgeon 2 Vizzutti 5 

Vizzutti 3 Clarke 2 

Koprasch 1 Colin 3 

Clarke 1 Davidson 1 

D’ath 1 Brass Gym 2 

Rolf Quinque 1 Scales 1 

Colin 1 Remington 2 

  Farkas 2 

  Caruso 1 

  Schlossberg 3 

  Irons 1 

  Bai Lin 1 
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  Hickman 1 

  Gordon 1 

  Charlier 1 

  Cichowicz 1 

  Thompson 1 

  Stamp 2 

  Sachs 1 

  Smith 1 

  Ifor James 1 

  Arnold Jacobs 1 

  Marsteller 1 

  Vernon 1 

  Kleinhammer 1 

 Table 24 - Teachers, list of published materials 

A significantly higher number of the teacher group respondents, indicated having either 

used or considered the use, of a non-instrument specific training device.  This number is 

still low at 20% (9 people), as opposed to 9% of the non-teacher group (3 people). 

How do Brass Musicians Learn 

The sources that each group indicated brass musicians use to gather information relating 

to performance practice and the frequency of response are as follows: 
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Figure 48 - Teachers, avenues for gathering information relating to performance practice 

The significant variances are; the reliance on interaction with fellow musicians by the 

non-teacher group and the reliance on internet/online tutorial videos and books indicated 

by the teachers group.  It is interesting to find that teachers look to online resources so 

much more than non-teachers.  One might postulate this to be influenced by the perpetual 

need for inquiry-based learning in today’s education systems.  Teachers are constantly 

challenged to seek out current and developing subject knowledge and the internet 

provides a useful and highly efficient tool in this regard.  Moreover, the availability of 

written resources poses potential complication.  During this research journey, it has been 

difficult to secure written resources, with many publications being out of print or held in 

a very small number of libraries.  The use of the internet certainly circumnavigates this 

problem.  A significantly higher number of the teacher group indicated subscribing to 

brass journals.  29% of the teacher group (13 people) indicate subscriptions to brass 

journals as opposed to 15% of the non-teacher group (5 people).  The journals listed and 

frequency of response (f) are as follows: 
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Brass Band World 1 Brass Herald 6 

4barsrest.com 1 Brass Band World 2 

  British Bandsman 3 

  ITEA Journal 3 

  Horn Call 1 

  ITG Journal 2 

  The Instrumentalist 1 

  ITA Journal 2 

  ATEM  1 

  Brass Bulletin* 1 

  IAJE Journal* 1 

  Black Dyke Bugle 1 

* = out of print    

Table 25 - Teachers, journal subsriptions 

As stated earlier in the survey analysis, some of the listed journals by respondents are 

better described as magazines rather than journals.  All of the publications listed in the 

above table by the non-teacher group, are magazines. 

Brass Playing and Fitness 

74% of the non-teacher group (25 people) agreed with the statement that brass playing is 

a form of athletics as opposed to 60% of the teacher group (27 people).  Nutrition was 

identified as being either important or very important by 26% of the teacher group (12 

people) as opposed to 15% of the non-teacher group (5 people) with a majority of both 

groups maintaining a neutral view.  The warming up and cooling down of embouchure 

muscles was seen as either important or very important by 71% of the teacher group (32 

people) as opposed to 88% of the non-teacher group (30 people).  None of the non-teacher 

group indicated warming up and cooling down of embouchure muscles as unimportant or 

very unimportant whilst 13% of the teacher group (6 people) do. 

Summary – teachers of brass musicians 

As would be expected, the teacher group showed a heightened awareness and knowledge 

of embouchure training matters.  They were more likely to subscribe to journals, where 

performance practice information is readily available, and are more aware of modern or 

unorthodox training methods.  However, there is a lack of unanimity in the promotion of 
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isolated embouchure training endeavour and no obvious pattern evident in the approaches 

or resources used.  A surprise variance is found in the following: 60% of the teacher group 

indicating a belief that brass playing is a form of athletics as opposed to 74% of the non-

teacher group.  Despite the obvious physical conditioning requirements, it appears that a 

sizeable number of the teacher group do not consider the relationship to be of significant 

relevance.  Also of interest, is the reasonably similar responses between the groups in 

regard to nutrition.  With almost half of both groups maintaining a neutral view, it would 

seem that this subject has not been given much in the way of consideration by either 

group.  It is surprising to see 13% of the teacher group indicating warming up and cooling 

down of embouchure muscles to be unimportant, as in my observation it is a standard 

practice to teach and instil such a routine in young brass musicians.  

6. Instrument Type 

The final cross-analysis group sought to identify any cohesive data obtained from groups 

of respondents that perform on the same instrument type and also to identify any 

significant variances between the data of these groups.  The upper brass groups are cornet 

(14 people), trumpet (11 people), flugel horn (2 people), the mid-range brass groups are 

tenor horn (9 people) and french horn (3 people) and the low brass groups are baritone 

horn (10 people), euphonium (7 people), trombone (16 people) and tuba (7 people).  

Respondent perceptions and practices 

100% of all groups indicated that facial muscles are either important or very important in 

regard to embouchure training, with the exception of the trombone group where 13% (2 

people) maintain a neutral view and 6% (1 person) indicates facial muscles to be very 

unimportant.  The percentages of respondents in each group that indicated the physical 

elements to be important are represented in the following table: 

Instrument 

Group 

Tongue 

Position 

Posture Breathing Dental 

Structure 

Cornet 71 100 93 64 

Trumpet 91 91 100 73 

Flugel Horn 100 100 100 50 

Tenor Horn 89 89 100 56 
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French Horn 100 100 100 67 

Baritone Horn 100 90 90 70 

Euphonium 100 86 86 86 

Trombone 81 100 100 31 

Tuba 100 100 100 71 

Table 26 - Instrument type, importance of physical elements 

Dental structure displayed as much variance of opinion within each group as it did in 

comparison between the groups.  The most significant variance was the trombone group 

where 69% of the group (11 people) indicated dental structure to be unimportant. 

The percentages of each instrument type group that reported using isolated embouchure 

training exercises are represented in the following graph: 

 

Figure 49 - Instrument type, respondents that use isolated embouchure training 

The above figure shows a wide variety of practice between the groups with the upper 

brass instrument types slightly more likely to use isolated training alongside 100% of the 

french horn group.  This is likely due to the greater physical strain on the embouchure 

muscles for instruments with small mouthpieces.  It is not surprising to see a 100% 

response rate reported by the french horn group.  The design of the french horn results in 
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the harmonics being very close together, in comparison to other brass instruments.  This 

provides an increased challenge in achieving accurate tone production and pitch change.  

It stands to reason then that the french horn group might place more emphasis on the use 

of isolated embouchure training.  Significant variances are evident in the perceived 

effectiveness of the four isolated embouchure training exercises amongst the groups.  The 

following graph represents the percentage of respondents from each group that regard the 

exercises to be either effective or very effective, with neutral views held in the main by 

the remainder of each group. 

 

Figure 50 - Instrument type, effectiveness of embouchure training exercises 

Additional embouchure training exercises indicated by the groups and frequency of 

response (f) are as follows: 
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  Can you 

really 

isolate? 

1             

Table 27 - Instrument type, additional embouchure training exercises 

With very little frequency of response for the listed items, there appears to be no pattern 

in the methods used by any one particular group, with the exception perhaps of tone bends 

being used by trumpet players, although this frequency of response is still low.  Opinion 

was split on whether embouchure training techniques should vary according to the size 

of the brass instrument.  The following graph represents the affirmative responses from 

each group: 

 

Figure 51 - Instrument type, embouchure training and instrument size 

The baritone horn, euphonium and tuba groups showing the only significant trend towards 

supporting this premise. 
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the tuba group, indicating that they use or recommend any published materials.  The 

materials listed amongst the groups and frequency of response (f) are as follows: 

Instrument Published Materials 

Cornet Arban Ridgeon Vizzutti Quinque Colin Remington     

f 6 2 1 1 1 1     

Trumpet Arban Clarke Davidson Caruso Colin Schlossberg Irons Bai Lin Hickman Gordon 

f f 2 1 1 1 2 2 1 1 1 1 

Flugel Horn Arban          

f f 1          

Tenor Horn Arban Clarke Vizzutti D’ath       

f f 5 1 1 1       

French Horn Farkas James Jacobs        

f f 2 1 1        

Baritone 

Horn 

Arban Scales Vizzutti        

f f 2 1 3        

Euphonium Arban Clarke Vizzutti Brass 

Gym 

Colin      

f f 2 1 2 1 1      

Trombone Arban Koprasch Remington Edwards Stamp Marsteller Vernon Kleinhammer   

f f 1 1 1 1 1 1 1 1   

Tuba Brass 

Gym 

         

f f 1          

Table 28 - Instrument type, list of published materials 

The only discernible patterns to be found in the listed published materials is the use of 

Arban’s work amongst the cornet and tenor horn groups.  Although as discussed earlier, 

it is the approach in which these exercises are used that constitutes embouchure training, 

rather than the exercises within the work themselves.  The 18% of respondents that 

indicated having used or considered the use of a non-instrument specific training device 

is split fairly evenly throughout the groups, with between one and three people in each 

group indicating an affirmative response, with the exception of the flugel horn group.   

How do Brass Musicians Learn 

The sources for gathering information relating to performance practice amongst the 

groups are listed as follows: 
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Figure 52 - Instrument type, avenues for gathering information relating to performance practice 

A reliance on teachers was indicated by 100% of the euphonium group, with a reliance 

on interaction with fellow musicians indicated by a greater number of the cornet, french 

horn and trombone groups.  Internet/online tutorial videos are indicated by a greater 

percentage of the trumpet and french horn group with the flugel horn, french horn and 

tuba groups indicating a reliance on books.  Less than a third of all groups indicated 

subscribing to brass journals, with the exception of the euphonium group of which 43% 

indicated an affirmative response (3 people).  The journals subscribed to in relation to the 

instrument type groups and frequency of response (f) are as follows: 
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f f 2 2 1      

Tenor Horn NZ 

Mouthpiece 

Brass Band 

World 

      

f f 1 1       

French Horn Horn Call        

f f 1        

Baritone Horn NZ 

Mouthpiece 

4barsrest.co

m 

Brass Herald      

f f 2 1 1      

Euphonium ITEA journal Brass Herald NZ 

Mouthpiece 

British 

Bandsma

n 

Brass Band 

World 

   

f f 2 2 1 1 1    

Trombone NZ 

Mouthpiece 

ITA Journal ATEM IAJE* British 

Bandsman 

Brass 

Herald 

Brass 

Bulletin* 

Black Dyke 

Bugle 

f f 2 2 1 1 1 1 1 1 

Tuba British 

Bandsman 

Brass Band 

World 

Brass Herald ITEA 

Journal 

    

f f 1 1 1 1     

* = out of print         

Table 29 - Instrument type, journal subsriptions 

Brass Playing and Fitness 

The following graph represents the percentages of each group that agree with the 

statement that brass playing is a form of athletics: 

 

Figure 53 - Instrument type, respondents that regard brass playing as a form of athletics 
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With the exception of the euphonium group, all groups returned over a 30% indication of 

nutrition being either unimportant or very unimportant in relation to embouchure training.  

The trombone group being the highest at 50% of the group.  The majority of all groups 

indicated the warming up and cooling down of embouchure muscles to be either important 

or very important.  Notably, between 20% - 30% of the baritone horn, euphonium and 

trombone groups maintained a neutral view on the subject with two of the tuba and 

trumpet groups, one of the baritone horn group and one of the cornet group indicating the 

subject, to be either unimportant or very unimportant. 

Summary – instrument type 

The analysis of instrument type shows very little in the way of discernible patterns or 

trends.  High brass instrument groups show a greater tendency to engage in isolated 

embouchure training endeavours and are more likely to use published materials to this 

end than low brass instrument groups.  This is likely due to the increased physical demand 

placed on the embouchure muscles by the smaller mouthpieces.  Cornet and tenor horn 

groups show a tendency to use the work of Arban for embouchure training and a 

reasonable percentage of the trumpet group indicate tone bending as an additional useful 

embouchure training exercise.  A surprising percentage of the trombone group indicate 

dental structure to be unimportant in regard to embouchure training, which was far higher 

than that of any other group.  Despite these identified points, the inter-group variance in 

trends and opinion, are as significant as the intra-group variance in trends and opinion, 

and therefore it may be concluded that instrument type bears little influence on 

embouchure training practices amongst brass musicians. 

Chapter Summary 

This chapter has revealed the results of a survey consisting of thirty-four questions given 

to seventy-nine brass musicians.  In summary, there is reasonable knowledge regarding 

the important components of embouchure present amongst most respondents, but with a 

gap in knowledge evident in regard to the importance of dental structure.  Despite the 

strong support indicated for the effectiveness of the listed embouchure training exercises, 

only a little over half of the respondents stated that they engaged in any form of isolated 

embouchure training, which is most likely to be done by high brass musicians and a very 

high percentage of french horn players.  Commonality is lacking from respondents in 

regard to further exercises used, other than tone bending exercises amongst trumpeters.  
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Commonality is also lacking from respondents in regard to published materials used for 

embouchure training, with the exception of Jean Baptiste Arban’s Cornet Method, which 

is used by a significant number of brass band musicians, in particular cornet and tenor 

horn players.  The published materials used by respondents in the main, do not contain 

information directly related to embouchure training and it is only with a specific approach 

to the exercises within these works that embouchure training is achieved.  Responses from 

British respondents generally showed a higher level of consideration given to the subject 

matter, however data gathered from locations such as the U.S.A and Australia may or 

may not be representative of the locations as a whole due to the limited numbers of 

respondents  making up those groups.  The use of non-instrument specific training devices 

was not prevalent amongst any of the groups observed in cross analysis.  One such device, 

the U-trainer, is mentioned by just one respondent.  Teachers were indicated as a 

significant source of performance practice related information by respondents, however 

there is a lack of unanimity in the trends, practices and opinions of this group.  There is 

little support shown for books as being a significant source for gathering information 

relating to the subject.  Little support is also shown for brass journals in this regard, 

although as expected, higher numbers of tertiary music professionals and teachers 

indicated subscriptions to appropriate journals.  Tertiary music professionals showed a 

heightened awareness of the subject matter, but there was still a lack of unanimity in their 

responses.  Significantly, only 40% of tertiary music professionals agreed that there are 

commonalities between brass playing and athletic pursuits, as opposed to the 66% 

response rate indicated by the wider respondent group.  The warming up and cooling 

down of embouchure muscles did not receive unanimous support in any group, other than 

those with ten or less years of experience.  Moreover, the group most expected to hold a 

unanimous view on the subject [teachers] indicated a 13% response for the activities 

unimportance.  Nutrition is a subject that appears to have been given little consideration 

by any of the cross analysis groups, or the wider respondent group as a whole, with the 

majority remaining neutral on the subject.   

The data has been analysed and subjected to a systematic cross analysis, in order to 

explore and identify common trends and practices amongst the respondent group as a 

whole, and also among six sub-groups defined by general demographic data.  Overall, the 

data indicates a lack of common trends, practices and opinions with few exceptions. 

Knowledge of this complex subject matter is not definitively superior amongst any of the 
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groups analysed in this chapter.  If the respondents to this survey are indeed representative 

of the brass playing population, it could be concluded that a concise and consistent 

approach to embouchure training is lacking.  Greater widespread and universal 

knowledge of this complex subject matter is necessary, in order to establish a unified and 

consistent approach.  The starting point for this understanding must be centred around the 

physical mechanisms employed during performance.  With a complete understanding of 

the physical mechanics, the concepts discussed in Chapter 1 (see - Embouchure Concepts) 

can be validated, or not, and new training methods developed.  Therefore the following 

chapter will seek to identify the physical mechanisms of the external embouchure during 

performance. 
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Chapter 5 - Observation Results 

Limitations of Study 

My observational study focuses solely on the external elements of the embouchure and 

what can be seen in real time with the human eye, through the recording of video images.  

My analysis, and the conclusions that come from it, has been made from a purely visual 

perspective, captured by combinations of camera angles, without needing the use of any 

complex and expensive technologies.  In embarking on this research project, the initial 

intention was to measure facial muscle activity using Electromyography.  This method 

proved to be too costly and the heavily mathematic and science based analysis process, 

out of the current skill set of this researcher.   Furthermore, due to the significant evidence 

found in the literature regarding the internal embouchure, the concept of the tongue being 

a pivotal element in facilitating pitch change has been accepted as fact and deemed 

unnecessary for further study in this project.   Therefore the ultimate goal of my research 

is to inform the teaching and learning of brass wind performance, with particular 

reference to the role of the embouchure.  With this in mind, it is therefore important that 

the data obtained through this study be identifiable through the simplest means possible, 

so that it can be of the most benefit to the brass-playing community. 

In order to observe the physiological mechanics of brass players during performance, a 

purposive sample of twenty two participants, that met the inclusion criteria, were selected 

for observation.  All participants were either professional musicians or amateur brass band 

musicians playing at an A Grade level.5  The observational recordings were carried out at 

the Sir Howard Morrison Convention Centre in Rotorua, New Zealand, during the New 

Zealand National Brass Band Championships, July 2015.  Several plastic mouthpieces 

were commissioned for use in this study, made to generic specifications.  This took 

mouthpiece variation out of the equation when considering the player’s performance in 

the exercises required of them.  These mouthpieces used standard dimensions for rim 

diameter based on the measurements of well-known marketed mouthpiece brands.  The 

 
5 A Grade level refers to the grading of brass bands in New Zealand.  The grading system starting 

at D grade being the lowest standard and moving through grades C and B up to A as the highest 

standard.  The demands of A Grade compositions in the brass band repertoire are sufficient to 
consider the players that meet these demands to be of a suitable standard to be worthy of such 

study.  Equivalent grading categories in other areas of the world would be Championship or Elite 

section. 
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mouthpieces are not necessarily representative of each participants normal mouthpiece 

size or style, but were of a cup and rim size that enabled all players to use them without 

too much difficulty, and importantly, without having to adjust their usual embouchure.  

Observations were made using audio visual recording technology, with recordings taken 

from three separate camera angles: 

A. External front on view of the head. 

B. External side on view of the head. 

C. Internal view of the lips inside the mouthpiece. 

Angle A was recorded using a Zoom Q8 high definition video recorder with an X/Y 

microphone configuration.  Angle B was recorded using a Sony HandyCam and Angle C 

was recorded using a microscopic camera inserted into the viewing window of a 

purposely engineered plastic mouthpiece – a product marketed as Lip Cam and designed 

by Joaquim Palet in Oldenburg, Germany.  This camera angle gives us a unique view of 

the lips, aperture and mouthpiece placement and this particular study was the first to make 

use of this technology in an experiment with a large cohort of brass players.  Participants 

were positioned in front of a solid single colour back drop to help individual movements 

stand out as clearly as possible.  Video capture from the Lip Cam was enabled through 

the use of VideoPad professional made by NCH software.  Conversion of Sony files was 

necessary in order to input the files into the editing software.  A conversion from AVCHD 

to MOV was enabled through Prism Plus also made by NCH software.  The captured and 

converted files were synchronised using Final Cut Pro on an Apple Macbook Pro.  The 

audio signals of each clip were used to establish a synchronisation point – each 

observation started with a single hand clap to help establish the synchronisation point 

between each of the audio signals.  A split screen generator was then used to allow 

simultaneous viewing of each viewing angle.  The audio recordings of the Sony 

HandyCam and the Lip Cam were disabled, leaving only the high quality audio of the 

Zoom Q8 present in the synchronised, split screen result. 

Participants each performed a set of six exercises, three times at varied dynamic levels.  

Each individual was asked to perform the exercises at a piano, mezzo forte and forte 

dynamic.  This provided an opportunity to gauge consistency over repeated attempts at 

the given tasks and also observe any major differences in the physiological mechanics 

when playing at different dynamic levels.  It was expected that the only noticeable 
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difference between the dynamic variances would be an increase in the size of the vibrating 

surface as the dynamic level increased.  No other differences were expected or indeed 

indicated by existing literature.  All exercises were instructed to be performed slurred – 

without any break in the flow of air and without the use of the tongue to rearticulate – and 

in one breath.  Doing so restricts the ability to reset the embouchure in any way or to use 

a combination of embouchure sets to carry out each exercise. 

 

Figure 54 - exercises A & B using a range of 2 1/2 octaves6 

Exercises A and B called for a range of two and a half octaves with exercise A carried 

out using only the lips to affect a change in pitch, until the final note.  Exercise B allowed 

for the use of conventional valve combinations or slide positions to affect the necessary 

change in pitch.  The intention being to observe any differences in physiological 

mechanics when performing the exercises with and without the use of valve/slide 

movement. 

 
6 All exercises were presented to participants in treble clef and concert pitch bass clef.  Bb and Eb 

instruments performed from the treble clef line with the bass clef line provided for instruments that would 

normally read from the bass clef in concert pitch, such as trombone and tuba.  
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Figure 55 - exercises C & D, chromatic movement over the interval of a fifth and an octave 

Exercises C and D used the same valve combinations/slide positions over the intervals of 

a fifth and an octave.  The intention was to observe the same physiological mechanics 

used in exercise C being extenuated in exercise D. 

 

Figure 56 - exercise E, 2 octave glissando 

Exercise E offered two options for participants.  Either the two octave G to G (concert F) 

or C to C (concert Bb) could be performed.  The instruction to make a glissando between 

the notes ensured that there was no change in the setting of the embouchure and that one 

continuous embouchure set was used as the change of pitch was achieved.  The glissando 

was performed at a steady speed to allow the changing mechanics to be observed as 

clearly as possible. 
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Figure 57 - exercise F, exploring the upper register mechanics 

The final exercise F focused on upper register notes, but using a bar of arpeggio starting 

in the mid register to ensure that participants weren’t employing an alternative 

embouchure setting to achieve the pitch change in this register.  Again, two options were 

presented, with a lower range alternative for those that were uncomfortable with the 

extreme high register. 

Before each participant performed the set exercises, they were engaged in a short 

interview with the following three questions used as a basis for discussion: 

1. Have you ever received any tuition or guidance in regard to your embouchure? 

2. Are you aware of any of your own embouchure mechanics when you perform? 

3. Do you do any specific exercises to maintain or develop your embouchure? 

Answers to these questions were then summarised for report in this chapter.  
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Participant #1 – Flugel Horn 

 

Figure 58 - participant #1 viewing angles 

Interview Summary 

Participant number one reported a struggle with embouchure whilst studying at high 

school, the problem being a tendency to store air behind the upper lip, creating a bulge of 

the lip and thereby creating a weakness in the embouchure strength.  Tuition and guidance 

was given by the school trumpet teacher in order to break this habit.  Techniques used to 

eliminate the habit were the use of a mirror as a visual aid and physically flattening the 

surface area with the left hand during practise sessions.  A positive result was reported by 

the participant, who indicated the process to take approximately six months to complete.  

The participant did not report being conscious of any of his own physical mechanics 

whilst performing other than a deliberate effort to keep the lip aperture as open as 

possible.  The participant reported the use of daily lip slurs to maintain the embouchure. 

Embouchure Set Up 

Participant number one places his mouthpiece in the centre of the lips on the horizontal 

plane, that is, the mouthpiece sits an equal distance between the corners of the mouth and 

directly below the centre of the nose.  The mouthpiece however, is not central on the 

vertical plane and is positioned high on the participants upper lip.  There is no more than 

20% of the lower lip present inside the mouthpiece during performance, with at least 80% 

of the mouthpiece filled with the upper lip.  The angle of the mouth is slightly drawn 

down by the depresser anguli oris muscles, creating a downward facing crescent shape 

at the meeting point of the upper and lower lips.  The mouth corners are also drawn back 

laterally by the risorius.  The general angle of the instrument is straight out if not at a 

slightly higher than horizontal position in relation to the head. 

Angle A Angle B Angle C
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Airstream Direction 

The angle of the airstream appears to be downwards towards the bottom portion of the 

mouthpiece.  As the shape of the aperture changes, it appears that the angle of the 

airstream is directly relevant to the pitch register of each note.  For lower notes the 

airstream is angled more toward the throat of the mouthpiece (where the mouthpiece 

connects to the instrument) and for higher notes the airstream is angled more toward the 

rim of the mouthpiece (the section that sits on the lips). 

Lip Motion 

The upper lip appears the more active inside the mouthpiece with only small movements 

made by the lower lip.  Both lips move toward one another in a clamping motion when 

ascending to higher register notes, with the upper lip pulling inward from its slightly 

protruded position, to create the change in the direction of the airflow.  The aperture is a 

clear oval shape in the lower register but thins out considerably to a narrow slit from the 

top of the stave register upwards. 

Facial Muscles 

There is little movement in facial muscles outside of the mouthpiece area.  The depressor 

and levator anguli oris muscles are kept in an even tension with a slight drawing down 

of the depressor anguli oris in the general embouchure set up.  The predominant 

movement appears to be that of the upper lip with obvious activity in the orbicularis oris 

superioris and levator labii muscles.  When descending to the below the stave register, 

there is also clear activity in the depressor labii inferioris muscles, pulling the lower lip 

downward.  Muscle activation patterns show consistency. 

Tracking 

A slight tracking motion is evident and although very difficult to distinguish, is confirmed 

by exercises D and E where the physiological mechanics are extenuated.  There is an 

upward movement of the mouthpiece towards the nose when ascending to higher register 

notes and a downward movement of the mouthpiece towards the chin when descending 

to lower register notes.  The tracking motion is also facilitated by a movement of the head.  

The head tilts backward to facilitate the upward tracking and forwards to facilitate the 

downward tracking.  This movement is extremely slight, although more evident in the 

movement to notes below low C. 
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The participant did not find the plastic mouthpiece to be particularly comfortable or 

provide a sensation of familiarity during performance.  This caused some slight 

uncertainty in regard to pitching accuracy.  The participant opted for the lower range 

versions of exercises E and F. 

Summary 

Participant Number 1 

Instrument Type Flugel Horn 

Vertical Mouthpiece 

Placement 

Very High 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion A clamping motion with both upper and lower lips 

moving toward one another and rolling inwards 

slightly to ascend. 

The lip aperture shape is only oval in the low 

register and resembles a slit by top of the stave 

register. 

Facial Muscles The facial muscles are kept quite still with a slight 

drawing down of the depressor anguli oris 

muscles. 

The risorius is active in pulling the mouth corners 

laterally. 

The orbicularis oris superioris and inserting 

levator muscles are the most active during pitch 

change to higher register notes. 

A balanced tension is kept between the depressor 

and levator muscle groups which provides a flat 

surface area for the mouthpiece. 

The depressor labii inferioris shows some activity 

when descending to lower pitch notes. 

Muscle activation patterns are very consistent. 
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Tracking A tracking action of up to ascend and down to 

descend is present. 

A slight head movement assists the tracking action. 

Tracking is hard to distinguish and is only very 

slight. 

Table 30 - participant #1 summary 
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Participant #2 - Euphonium 

 

Figure 59 - participant #2 viewing angles 

Interview Summary 

Participant number two reported to not have received any specific tuition or guidance in 

regard to embouchure, but was consciously aware of a tightening at the mouth corners 

and receding of the jaw, when ascending to higher register notes.  Participant number two 

did not engage in any specific exercises to maintain or develop the embouchure. 

Embouchure Set Up 

Participant number two places his mouthpiece centrally on the horizontal plane.  It is 

equal distance from each corner of the mouth and directly under the nose.  The vertical 

plane shows a high placement with approximately 70% of the mouthpiece diameter 

occupied by the upper lip and 30% occupied by the lower lip.  The depressor anguli oris 

muscles are slightly active in the embouchure set up, drawing the corners of the mouth 

down slightly and the risorius draws the corners laterally.  This drawing down has little 

effect on the shape of the aperture which in the lower register appears as an oval shape 

over the horizontal line of the lower lip.  The angle of the instrument is slightly below 

horizontal in relation to the head. 

Airstream Direction 

The angle of airstream for this participant is downwards.  A change in the shape of the 

aperture between the lips directs the airflow closer to the throat of the mouthpiece to 

achieve lower register notes and closer to the rim of the mouthpiece to achieve higher 

register notes. 

Angle A Angle B Angle C
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Lip Motion 

Both of the lips are active inside the mouthpiece during pitch change.  The lips come 

together in a clamping motion to ascend in pitch, with the lower lip showing a slight 

rolling motion inwards toward the teeth.  The upper lip shows little sign of any rolling 

inwards through this process and remains quite flat in appearance.  Interestingly, in the 

extreme high register there appears to be a lateral movement to the right in the lower lip 

to affect a change in pitch.  This is most evident in exercise F.  At times the participant 

struggles to produce some high register notes.  When this occurs the top lip seems very 

rigid and is perhaps inhibiting the oscillation cycle.  The lip aperture of participant number 

two is an oval shape in the lower register which seems to be entirely formed by the shape 

of the upper lip.  This oval shape reduces to a narrow slit for notes at the top of the stave 

and above. 

Facial Muscles 

In ascending to higher register notes, there is clear activity in the depressor anguli oris 

muscles pulling in a downward motion.  There is also activity in the muscles of the chin, 

the depressor labii inferioris pulling downward and the mentalis muscles pulling upward.  

The orbicularis oris superioris is also very active when ascending to higher register notes.  

The patterns of activation here show some inconsistency.  Throughout some of the 

exercises it appears that a single activation pattern of facial muscles has not yet been 

established – hence some erratic movement of these muscles as the task is attempted. 

Tracking 

Any tracking action in participant number two is extremely hard to identify.  At times it 

appears that participant number tracks in either direction, that is, sometimes the tracking 

is up towards the nose for higher register notes and sometimes this same action is made 

to facilitate lower register notes.  In exercise F however, there is a clear tracking action 

downwards to facilitate an upwards change of pitch. 

This observation shows inconsistency in regard to the activation patterns of facial muscles 

and tracking action during pitch change.  Participant number two struggled with some of 

the exercises although at first glance the participant appears to exhibit the traits of what 

might be considered a standard embouchure set up.  This lack of consistency implies that 

sufficient embouchure training or development may not yet have taken place. 
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Summary 

Participant Number 2 

Instrument Type Euphonium 

Vertical Mouthpiece 

Placement 

High - 70% upper lip, 30% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion The lips come together in a clamping motion to 

ascend in pitch, with the lower lip showing a slight 

rolling motion inwards toward the teeth. 

The upper lip remains quite flat in appearance in 

ascending pitch but also at times appears quite rigid. 

There is a slight lateral movement of the lower lip 

in the extreme high pitch register. 

The lip aperture is an oval shape in the lower 

register and is formed by the shape of the upper lip. 

The oval shape reduces to a narrow slit for notes at 

the top of the stave register and above. 

Facial Muscles In ascending to higher register notes, there is clear 

activity in the depressor anguli oris muscles pulling 

in a downward motion. 

There is also activity in the muscles of the chin, the 

depressor labii inferioris pulling downward and the 

Mentalis muscles pulling upward. 

The orbicularis oris superioris is very active when 

ascending to higher register notes. 

The risorius is continually active as it draws the 

corners of the mouth laterally. 

The patterns of activation show some inconsistency 

and movements at times are erratic. 

Tracking  A clear tracking action is hard to identify. 
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At times it appears that there is tracking in either 

direction. 

Exercise F shows clear tracking action downwards 

to facilitate an upwards change of pitch. 

Table 31 - participant #2 summary 

Participant number 2 shows some inconsistency in both muscle activation patterns and 

tracking action.  Moreover, it is interesting to note that this participant, at times, uses a 

downward tracking action to ascend and at the same time shows activity in the depressor 

muscles, to pull the facial surface downward.  These combined actions appear to 

contradict one another, which could be a contributing factor to the occasional struggle to 

execute the musical task.  
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Participant #3 – Baritone Horn 

 

Figure 60 - participant #3, viewing angles 

Interview Summary 

Participant number three reported to have never received any guidance or tuition in regard 

to embouchure and was not consciously aware of any personal embouchure mechanics 

whilst performing.  The participant reported to engage in lip slur practice on a semi 

regular basis. 

Embouchure Set Up 

Participant number three positions his mouthpiece in a central position on the horizontal 

plane, creating symmetry with either corner of the mouth.  On the vertical plane the 

mouthpiece is placed high on the upper lip with no more than 30% of the lower lip present 

inside the rim of the mouthpiece.  As this participant moves through exercises A, B, C 

and D, it appears that a greater amount of lower lip is present inside the mouthpiece to 

achieve low register notes.  This apparent resetting is achieved through re articulation of 

notes, which is breaking the flow of air from being continuous.  The re articulation action 

contradicts the objectives of the exercises, but provides good insight into the possible 

resetting practices of musicians, even when they are very slight as in this case.  Participant 

number three draws down the corners of the mouth slightly, showing activity in the 

depressor anguli oris muscles in the general embouchure set, an action which is 

extenuated through some of the exercises to ascend to higher pitch registers and assisted 

by a lateral drawing of the mouth corners by the risorius. 

Angle A Angle B Angle C
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Airstream Direction 

The direction of air for participant number three is in a downward stream with lower notes 

aimed more toward the throat of the mouthpiece and higher notes aimed more toward the 

rim of the mouthpiece.  The direction of air being controlled by a change in the shape of 

the lip aperture by both the upper and lower lips. 

Lip Motion 

In ascending to higher register notes, both the upper and lower lips come together in a 

slight clamping action, making the lip aperture much smaller and redirecting the airflow.  

There is a rolling action  evident in both lips inwards towards the teeth to ascend and 

outward to descend.  The upper lip appears to slightly protrude past the lower lip in all 

registers, which enables the participant to clearly maintain the downward air stream.  The 

shape of the aperture in the low register is a clear oval.  This shape resembles a narrow 

slit by the middle register notes – by third space C the oval shape is no longer visible. 

Facial Muscles 

The predominant areas of activity for participant number three are the depressor anguli 

oris and both the upper and lower portions of the oribicularis oris muscle.  The depressor 

anguli oris pulls the mouth corners down when the participant ascends in pitch and relax 

to return the mouth corners to a more neutral state when descending in pitch.  This action 

works in tandem with a clear tracking mechanism.  The orbicularis oris - in both upper 

and lower portions - shows significant activity as the participant rolls the lips inward to 

ascend in pitch.  The muscle then relaxes to a more neutral state to descend in pitch.  

Activity is also apparent in the zygomaticus and risorius muscles (the muscles of the 

cheek) as the participant ascends to the extreme high register.  This activity is most 

evident in exercise E and again, appears to work in tandem with the tracking mechanism 

and allow the participant the leverage necessary to aim the airstream closer to the rim of 

the mouthpiece. 

Tracking 

There is clear evidence of an upward tracking of the mouthpiece and lips over the teeth 

to ascend to higher register notes and a downward tracking action to descend to lower 

register notes.  In exercises A – D this tracking action is slight and at times hard to identify 

as the participant uses re articulation to facilitate the change in pitch and small resetting 

of the embouchure.  In exercise E however, this action becomes quite clear as the 



 158 

participant maintains a steady and continuous flow of air through the exercise and has to 

rely solely on the facial muscle, lip aperture and tracking mechanisms.  The participant 

also makes a small but obvious movement of the head, tilting the head backwards slightly 

to ascend in pitch and returning to a more neutral position to descend in pitch. 

Participant number three finds it difficult to perform exercises A-D in a slurred manner.  

The participant continuously employs a re-articulation of the notes throughout these 

exercises.  Despite this tendency the participant shows consistency in the physiological 

mechanisms employed during performance. 

Summary 

Participant Number 3 

Instrument Type Baritone Horn 

Vertical Mouthpiece 

Placement 

High – 70% upper lip, 30% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion Both lips come together when ascending in pitch. 

A lip roll action inwards is evident when ascending 

with the upper lip protruding slightly. 

The shape of the aperture thins out from an oval 

shape by the middle of the stave register to a narrow 

slit. 

Facial Muscles There is activity in the depressor anguli oris in the 

embouchure formation which is extenuated when 

ascending in pitch. 

The zygomaticus and risorius muscles are both 

active to aid the tracking action in the extreme high 

register. 

The orbicularis oris is active in both portions to 

facilitate the lip roll action. 

Tracking  A clear tracking motion is evident - upwards to 

ascend and downwards to descend. 
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A tilting of the head backward to ascend and 

forward to descend  also aids the tracking 

mechanism. 

Table 32 - participant #3 summary 
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Participant #4 - Cornet 

 

Figure 61 - participant #4, viewing angles 

Interview Summary 

Participant number four reported minimal tuition and guidance in regard to embouchure.  

The guidance was reported to be very non-specific in nature with a general approach to 

working things out by “what feels comfortable.”  The participant was consciously aware 

of a movement of the head up and down during pitch change.  This was indicated to be a 

movement of the jaw, but in demonstrating the movement, the participant was clearly 

making a movement of the head.  The use of lip slur exercises was reported to be 

employed in order to maintain the participants embouchure. 

Embouchure Set Up 

Participant number four exhibits a very symmetrical mouthpiece placement on both the 

horizontal and vertical planes with equal distance to each mouth corner and 

approximately 50% of the mouthpiece rim occupied by both the upper and lower lips.  

The basic embouchure formation shows a balance of activity in the junction point of the 

mouth corners, with equal tension in both levator and depressor Muscles, together with 

the zygomaticus and risorius muscles.  The lip aperture shape is created and maintained 

by the upper lip with the lower lip acting very much as a lumped element in the 

embouchure formation.  The angle of the instrument is more or less straight out with the 

instrument being horizontal in relation to the participants head. 

Angle A Angle B Angle C
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Airstream Direction 

The airstream of participant number four is directed downwards with lower notes aimed 

more toward the throat of the mouthpiece and higher notes aimed more towards the rim 

of the mouthpiece.  The airstream is directed predominantly through the action of the 

upper lip with little movement evident in the lower lip. 

Lip Motion 

There is a very clear imbalance of activity inside the mouthpiece of participant number 

four, with the upper lip being particularly dominant.  The upper lip action clamps down 

toward the lower lip when ascending to higher register notes with the lower lip remaining 

in a constant horizontal position.  The lower lip maintains what is essentially a horizontal 

line through the centre of the mouthpiece rim and only occasionally shows any evidence 

of movement.  On occasion, the lower lip moves to a slightly lower position to facilitate 

a descent to the extreme lower register.  The clamping down action of the upper lip 

appears to happen to the side of the lip aperture.  This enables an oval shape to remain 

constant even into the extreme high register where other participants show only a narrow 

slit. 

Facial Muscles 

Significant activity is clear in the levator muscles when participant number four ascends 

to higher register notes.  The muscles connecting to the orbicularis oris superioris pulling 

in an upward direction away from the lip itself.  This is an interesting action as it makes 

the opposite movement to the clamping down of the orbicularis oris superioris inside the 

rim of the mouthpiece.  This counteraction of movement could in fact be how the oval 

shape of the lip aperture is maintained, when the upper lip clamps down toward the lower 

lip.  This pulling up action stretches as far as the eye socket at times with clear effort 

visible in the muscles surrounding the eyes when ascending to higher register notes.  Little 

activity is obvious lower than the mouth, other than in creating a balance for the tension 

created above. 

Tracking 

Slight tracking movements are evident throughout the exercises A – D but exercise E 

confirms a distinctive downward tracking action to ascend to higher register notes and 

upward tracking mechanism to descend to lower register notes.  This tracking action is 
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facilitated by a fairly significant and deliberate movement of the head.  The head tilts 

backward to ascend and forward to descend. 

The participant performs most exercises comfortably and in a controlled manner.  The 

exercises requiring command over larger interval leaps such as E and F were not as 

comfortable and some mis pitching occurred during these exercises. 

Summary 

Participant Number 4 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

Centre 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion The upper lip clamps down to the lower lip which 

acts mostly as a lumped element. 

The aperture shape is maintained as an oval for the 

majority of the time, even in the upper register. 

Facial Muscles The levator muscles are quite active and effort is 

evident as far up as the eye area. 

The risorius, zygomaticus and depressor/levator 

anguli oris all show activity through performance 

and maintain a balanced tension. 

The orbicularis oris superioris is also very active in 

the clamping down action. 

Tracking  A clear tracking action is evident, downwards to 

ascend and upwards to descend. 

A movement of the head facilitates the tracking 

action, backwards to ascend and forwards to 

descend. 

Table 33 - participant #4 summary 
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Participant #5 - Trombone 

 

Figure 62 - participant #5, viewing angles 

Interview Summary 

Participant number five reported to have not ever received any tuition or guidance in 

relation to his embouchure.  He was aware of a pivoting action during pitch register 

change and also a movement of the mouthpiece on the lips.  No specific techniques for 

embouchure training or maintenance were reported to be used as part of any practice 

routine. 

Embouchure Set Up 

Participant number five places his mouthpiece slightly to the right of the horizontal centre.  

The vertical placement is low with around 40% of the inside of the rim of the mouthpiece 

occupied by the upper lip and 60% occupied by the lower lip.  The corners of the mouth 

are drawn back very slightly in the embouchure formation, showing a balanced tension 

in the junction point at the corners of the mouth.  This drawing back is lateral rather than 

a drawing up or down of the corners and is created by the risorius muscle.  The lip 

aperture forms an oval shape in the low register controlled by the movement of both the 

upper and lower lips.  The angle of the instrument is straight out with the instrument 

maintaining a horizontal angle in relation to the participants head. 

Airstream Direction 

The airstream direction used by participant number five is upward.  The air strikes the 

upper portion of the mouthpiece first with lower notes aimed more toward the throat of 

the mouthpiece and higher notes aimed more toward the rim of the mouthpiece.  This was 

Angle A Angle B Angle C
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an unexpected finding, given that the participant was a bass trombone specialist - the 

expectation being that the participant would direct the air “down-stream.” 

Lip Motion 

Both the upper and lower lips are clearly active inside the mouthpiece, coming together 

in a clamping motion when ascending to higher register notes.  There is the slightest hint 

of a rolling action inwards towards the teeth by both lips as they affect the change to the 

higher register notes.  In the extreme high register, participant number five starts to make 

a lateral pulling action towards the centre of the mouth which is slightly to the left of the 

lip aperture centre.  This appears to be a result of a symmetrical movement by the 

activated muscles and is perhaps only evident due to the off centre placement of the 

mouthpiece in the horizontal plane.  The lip aperture is an oval shape in the low register 

and becomes a narrow slit by the top of the stave register. 

Facial Muscles 

Inside the mouthpiece, the orbicularis oris is active in both upper and lower portions as 

the lips move in their clamping action to affect a change in pitch to higher register notes.  

Outside of the mouthpiece area there is a lateral pull of the mouth corners, extenuating 

the embouchure formation setting when changing to higher register notes.  This is 

achieved through the contraction of the risorius muscle and accompanied by a contraction 

of the zygomaticus muscles which create an almost ‘smile’ like position.  There is also 

clear movement of the jaw upwards in ascending to higher register notes which works in 

tandem with a tracking mechanism. 

Tracking 

A very distinctive tracking mechanism is evident in participant number five with the 

mouthpiece and lips tracking in a downwards motion to ascend to higher register notes 

and upwards to descend to lower register notes.  This tracking action is quite vertical 

rather than being facilitated by a tilting movement forwards or backwards by the head.  

The action is very clearly up and down. 

Some of the exercises posed a significant challenge to participant number five, who 

although a very fine performer, struggled to perform the exercises in a complete slurred 

manner.  The participant’s tendency to make slight adjustments of the mouthpiece 

placement resulting in the mis pitching of notes and intervals.  Frequent re-articulations 
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of notes were also necessary, particularly in descending to the low finishing note of some 

of the exercises. 

Summary 

Participant Number 5 

Instrument Type Trombone 

Vertical Mouthpiece 

Placement 

Low – 40% upper lip, 60% lower lip 

Horizontal Mouthpiece 

Placement 

Slightly right of centre 

Airstream Direction Up-stream 

Lip Motion Both of the lips are active in a clamping together 

motion. 

The lip aperture is oval until the top of the stave 

register. 

Facial Muscles The orbicularis oris is active in both portions as the 

lips clamp together. 

The mouth corners are active with a lateral and semi 

smile like action when ascending to higher register 

notes created by the risorius and zygomaticus 

muscles. 

The jaw raises up to achieve higher register notes. 

Tracking  A clear tracking action of down to ascend and up to 

descend is evident. 

The tracking action is vertical and not aided by a 

tilting motion of the head. 

Table 34 - participant #5 summary  
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Participant #6 - Trombone 

 

Figure 63 - participant #6, viewing angles 

Interview Summary 

Participant number six reported to have received guidance in regard to internal 

components of the embouchure, rather than the external components, with particular 

emphasis on the position of the tongue inside the mouth and the shape of the aperture 

between the lips.  The tongue position was mentioned in regard to the articulation of 

notes, rather than the raising or lowering of the general tongue position during pitch 

change.  The participant stated that his embouchure was “set” from an early age and he 

had never needed to change the positioning of the mouthpiece on the lips.  The participant 

uses a visual monitoring approach to his practice, spending significant periods of time 

“buzzing” on the mouthpiece in front of a mirror, making a conscious effort to avoid any 

pivoting action during pitch register change.  The participant referred to such pivoting 

movements as “bad habits” and indicated that his intention was to maintain vertical and 

horizontal symmetry of the mouthpiece on the face.  The relaxation of facial muscles was 

reported to be a significant thought for the participant during practice sessions, with an 

emphasis on maintaining the free blowing feel of ease of low/mid register playing in the 

extreme high or low register.  The participant stated excess tension in any part of the face 

to have a detrimental effect on the tonal quality produced. 

Embouchure Set Up 

Participant number six places his mouthpiece in a symmetrical position on both the 

horizontal and vertical planes.  There is equal distance to both mouth corners and the rim 

of the mouthpiece is occupied by an equal amount of upper and lower lip.  Facial muscles 
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are hard to see due to the participants significant facial hair, but it appears that a slight 

drawing back of the mouth corners in a lateral manner is evident in the embouchure 

formation.  The angle of the instrument is slightly down, creating a below horizontal angle 

in relation to the participants head.  The lip aperture is an obvious oval shape created by 

the shape of both upper and lower lips in the embouchure formation. 

Airstream Direction 

The direction of air as it passes into the mouthpiece of participant number six, travels in 

a downward manner striking the lower portion of the mouthpiece first.  Higher notes are 

clearly aimed more towards the rim of the mouthpiece and lower notes are aimed more 

towards the throat of the mouthpiece. 

Lip Motion 

Participant number six makes a very smooth but deliberate movement of the lips when 

changing pitch.  The oval aperture shape from the initial embouchure formation is 

maintained as the participant ascends to higher register notes, although the oval shape 

dramatically reduces in size, the shape is however always evident.  Both lips are active 

inside the mouthpiece with a clamping together action evident but the predominant 

movement appears to be that of the lower lip.  When ascending to higher register notes 

the lower lip raises up and rolls in towards the teeth slightly, whilst a crescent shape is 

maintained by the upper lip and thereby allowing the oval shape to be maintained. 

Facial Muscles 

The very clear action of both the upper and lower lips, show the orbicularis oris to be 

quite active in both the upper and lower portions.  Outside of the mouthpiece area, there 

appears to be minimal movement of the facial muscles, other than a slight extenuation of 

the lateral drawing back of the mouth corners evident in the embouchure formation by 

the risorius.  The levator muscles are also active in the facilitation of a very deliberate 

and smooth tracking action. 

Tracking 

A very clear tracking action is evident as participant number six performs each exercise.  

The tracking action being upwards toward the nose to ascend in pitch and downward 

towards the chin to descend in pitch.  There is also a very slight movement of the head 

which aids the tracking action.  The head tilts backwards very slightly when ascending, 
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with an equally slight lateral movement to the left.  The reverse of this mechanism is used 

as the participant descends to lower register notes. 

Participant number six maintains a very consistent and fluent physiological mechanism 

throughout each exercise.  Muscle activation patterns are consistent and move in a 

constant harmony with the employed tracking action. 

Summary 

Participant Number 6 

Instrument Type Trombone 

Vertical Mouthpiece 

Placement 

Centre – 50% upper lip, 50% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion Both lips are active in a clamping together action. 

The lower lip dominates the movement and rolls in 

slightly towards the teeth to ascend. 

The upper lip maintains a crescent shape at all times 

thereby ensuring an oval shape lip aperture. 

Facial Muscles The orbicularis oris muscles are active in both 

upper and lower portions substantially to affect 

pitch change. 

Outside of the mouthpiece area the mouth corners 

are drawn laterally slightly by the risorius. 

The levator muscles are also active in facilitating a 

clear tracking action. 

Tracking  A very clear tracking action is used, upwards to 

ascend in pitch and downwards to descend in pitch. 

A slight tilt backwards of the head and to the left is 

also evident as the participant ascends to higher 

register notes, with the opposite action used when 

descending to lower register notes. 

Table 35 - participant #6 summary 
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Participant #7 - Tuba 

 

Figure 64 - participant #7, viewing angles 

Interview Summary 

Participant number seven was firm in his assertion that he had never received any tuition 

or guidance in relation to his embouchure.  The participant was aware of significant 

movements of the lips inside the mouthpiece during pitch change and suggested that he 

thought the top lip would move downward towards the bottom lip when ascending to 

higher register notes.  Lip flexibilities were cited as the only exercise used by the 

participant to maintain or train the embouchure. 

Embouchure Set Up 

Participant number seven positions his mouthpiece slightly to the left of centre on the 

horizontal plane and high on the vertical plane, with around 70% of the mouthpiece rim 

occupied by the upper lip and 30% occupied by the lower lip.  The corners of the mouth 

are drawn downward slightly by the depressor anguli oris muscles in the embouchure 

formation, with a balanced tension evident in the levator anguli oris muscles.  The lip 

aperture forms an oval shape in the centre of the mouth in the low register, despite the 

embouchure being formed slightly to the left of centre.  This in effect means that the 

aperture centre is not necessarily in the centre of the mouthpiece rim.  The angle of the 

instrument is more or less straight out, forming a horizontal angle in relation to the 

participants head. 

Angle B Angle C
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Airstream Direction 

Participant number seven directs the flow of air “down-stream,” so that it comes into 

contact first with the lower portion of the mouthpiece.  Lower notes are aimed more 

toward the throat of the mouthpiece and higher notes are aimed more toward the rim of 

the mouthpiece.  The angle of the airstream however, does not appear to be limited to a 

simple up-stream or down-stream categorisation.  As participant number seven ascends 

in pitch, the direction of the air is aimed more toward the rim of the mouthpiece, but also 

towards the right.  The flow of air can therefore perhaps be considered to be side-stream 

as the participant ascends to higher register notes.  There appears to be no negative effect 

to the participants range or sound quality as a result of this. 

Lip Motion 

Both lips are active inside the mouthpiece, with a clamping together action made by both 

lips when ascending to higher register notes.  The lower lip also rolls inward towards the 

teeth as the pitch register increases, with slightly more rolling of the lip on the left hand 

side.  The movement of the lips creates a change in the aperture centre inside the 

mouthpiece.  An oval shape is evident when producing a low C on the instrument, slightly 

to the right of centre and an oval shape remains as the pitch range increases, although in 

a dramatically reduced size.  The aperture centre however, shifts from being slightly right 

of centre to being quite far right and aiming the airflow in a downward and sideward 

motion as the pitch register increases.  Below the low C pitch, the aperture centre shifts 

to the left making it appear to be perfectly central inside the mouthpiece. 

Facial Muscles 

The activity in facial muscles appears to predominately be based inside the mouthpiece.  

Given the size of the tuba mouthpiece, this is not surprising and significant activity is 

evident in the orbicularis oris superioris and inferioris.  Other clearly significant muscle 

activity is minimal, but exercise E shows certain activity in the chin area, with the 

mentalis drawing upward as the lower lip ascends and rolls inward. 

Tracking 

Participant number seven places a high emphasis on the tracking mechanism.  This is 

highlighted very clearly due to the size of the instrument and mouthpiece.  The tracking 

action is down towards the chin when ascending to higher register notes and up towards 

the nose when descending to lower register notes.  A movement of the head also looks to 
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facilitate this movement by tilting backwards to ascend in pitch and forwards to descend 

in pitch. 

The movements inside the mouthpiece of participant number seven appear quite 

unorthodox.  There is a shift of the aperture centre and a tendency to direct air in a 

sideward fashion.  The participant carries out each exercise with ease and navigates the 

range of the instrument comfortably.  There are no negative connotations evident of the 

unorthodox activity present inside the mouthpiece. 

Summary 

Participant Number 7 

Instrument Type Tuba 

Vertical Mouthpiece 

Placement 

High – 70% upper lip, 30% lower lip 

Horizontal Mouthpiece 

Placement 

Slightly to left of centre 

Airstream Direction Down-stream (with ‘side-stream’ also) 

Lip Motion Both of the lips are active inside the mouthpiece in 

a clamping together motion. 

As the lower lip clamps upward, it also rolls inward 

toward the teeth with a slightly greater roll on the 

left side. 

The aperture centre shifts to the right for upper 

register notes and to the left for lower register notes. 

Facial Muscles Significant activity is present in the orbicularis oris 

in both the upper and lower portions. 

The is also activity in the mentalis causing the chin 

to bunch when ascending. 

The are no significant other out of the mouthpiece 

movements. 
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Tracking  A clear tracking action is evident, down to ascend 

and up to descend. 

The head tilts backward to facilitate the downward 

tracking and forwards to facilitate the upward 

tracking. 

Table 36 - participant #7 summary 
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Participant #8 - Tuba 

 

Figure 65 - participant #8, viewing angles 

Interview Summary 

Participant number eight stated to have never received any tuition or guidance in relation 

to his embouchure.  He was aware of a tightening of the lips, when ascending to higher 

register notes and a movement of the jaw upwards to ascend and downward to descend.  

The participant reported to not use any specific exercises or techniques to train or 

maintain his embouchure. 

Embouchure Set Up 

Participant number eight places his mouthpiece slightly to the right of centre on the 

horizontal plane and high on the vertical plane with around 65% - 70% of the mouthpiece 

rim occupied by the upper lip and 30%-35% of the mouthpiece rim occupied by the lower 

lip.  The depressor anguli oris is active in the embouchure formation with the corners of 

the mouth being drawn downwards.  There is a small oval shape evident in the lip aperture 

in the embouchure formation which results predominately from the shape of the lower 

lip.  The position of the instrument is more or less straight out creating a horizontal angle 

in relation to the participants head. 

Airstream Direction 

Participant number eight directs the flow of air into the mouthpiece downwards, so that 

it first makes contact with the lower portion of the mouthpiece.  Lower notes are aimed 

more toward the throat of the mouthpiece and higher notes are aimed more toward the 

rim of the mouthpiece.  The direction of air is manipulated through a substantial 

movement of the lips inside the mouthpiece. 

Angle A Angle B Angle C
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Lip Motion 

Both lips are active inside the mouthpiece, with the upper lip moving downwards in a 

clear and deliberate clamping motion to achieve higher register notes.  The lower lip 

starts, in the lower register, protruding into the mouthpiece and moves in a simultaneous 

clamping upwards and rolling inwards as the pitch register increases.  This rolling in 

motion, results in eliminating the lower lip protrusion into the mouthpiece, as it tucks 

under the upper lip.  This mechanism when combined with facial muscle movements and 

tracking, makes the embouchure appear to have a changed ratio of upper to lower lip in 

different registers of the instrument.  Notes from low C downwards appear to have a ratio 

of 50% upper lip and 50% lower lip inside the mouthpiece whilst higher register notes 

appear to be more like 65-70% upper lip and 30-35% lower lip inside the mouthpiece.  

The lip aperture is an oval shape in the low register moving to an oval shape with an 

inverse upper angle created by the upper lip in the mid register.7  The oval shape becomes 

a narrow slit by the top of the stave register and above. 

Facial Muscles 

There is a significant amount of activity in the orbicularis oris as both portions 

manipulate the relevant lips to move in either the clamping or rolling motion.  The 

depressor anguli oris is clearly active in the embouchure formation and remains active 

through the pitch change to higher register notes.  The levator muscles become active as 

a change is made towards higher register notes and these muscles become vital to the 

tracking action of participant number eight.  The mentalis and depressor labii inferioris 

muscles are also active in the process of allowing the lower lip to protrude, roll inwards 

and clamp upwards.  They work seamlessly with the orbicularis oris inferioris in the 

many changes of shape required through the physiological mechanism. 

Tracking 

A very clear tracking action is evident as participant number eight changes pitch register, 

a tracking action upwards to ascend in pitch and downward to descend in pitch.  The 

tracking action is facilitated substantially by facial muscle movements as described 

above, with the levator and depressor muscles working with equal intensity.  A movement 

of the head also compliments this tracking action with the head tilting backwards slightly 

 
7 see - Angle C in figure 65 
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during the change to higher register notes and tilting forwards slightly during the change 

to lower register notes. 

A substantial movement is evident in the tracking mechanism of participant number eight 

together with a significant movement of the lips inside the mouthpiece.  Most of the 

exercises are completed comfortably and with good tonal quality.  The participant 

however, does re-articulate on several occasions, particularly in descending to the low 

register finishing notes.  The upper register proves to be less consistent in exercises E and 

F.  This could potentially be due to a lack of established activation patterns in the 

physiological mechanics. 

Summary 

Participant Number 8 

Instrument Type Tuba 

Vertical Mouthpiece 

Placement 

High – 65% upper lip, 35% lower lip 

Low register notes 50% upper lip, 50% lower lip 

Horizontal Mouthpiece 

Placement 

Slightly to the right of centre. 

Airstream Direction Down-stream  

Lip Motion The lower lip protrudes into the mouthpiece in the 

low register. 

Both lips are active in a clamping motion to ascend 

with the lower lip rolling inwards for the extreme 

high register. 

Any oval shape has disappeared by the top of the 

stave register. 

Facial Muscles There is significant activity in both the levator and 

depressor muscle groups as a change in pitch is 

negotiated. 

The orbicularis oris is active in both portions, 

making significant changes of shape inside the 

mouthpiece. 
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Tracking  There is a distinctive tracking action evident with a 

movement upwards to ascend in pitch and 

downwards to descend in pitch. 

The tracking action is complimented by a slight tilt 

in the head – backwards to ascend and forwards to 

descend. 

Table 37 - participant #8 summary 
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Participant #9 – Tuba 

 

Figure 66 - participant #9, viewing angles 

Interview Summary 

Participant number nine reported to have never received any tuition or guidance in 

relation to his embouchure.  He was aware of a movement of the jaw, downward to 

descend and upward to ascend with the associated distance between the lips being 

widened or narrowed accordingly.  The participant was firm in his assertion to not use 

any specific exercises to train or maintain his embouchure. 

Embouchure Set Up 

Participant number nine places his mouthpiece significantly to the right of centre on the 

horizontal plane with the rim of the mouthpiece meeting the right corner of the mouth.  

On the vertical plane the mouthpiece is positioned high with around 70% of the 

mouthpiece rim occupied by the upper lip and 30% of the mouthpiece rim occupied by 

the lower lip.  A slight lateral drawing of the mouth corners is evident in the embouchure 

formation and a clear oval shape is created in the lip aperture.  The angle of the instrument 

is more or less straight out, creating a horizontal angle in relation to the participants head. 

Airstream Direction 

The airstream direction created by participant number nine is downwards.  Lower notes 

are directed more towards the throat of the mouthpiece and higher notes are directed more 

towards the rim of the mouthpiece.  Participant number nine also shows a change in the 

aperture centre in different registers and as higher register notes are produced the aperture 

centre moves to the left.  This movement appears to create a slight side-stream flow of air 

into the mouthpiece as was seen with participant number seven.  The movement to the 
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left is essentially towards the centre of the participants mouth but due to the off centre 

placement of the mouthpiece, the position appears at the left hand side of the viewing 

angle and of the mouthpiece itself. 

Lip Motion 

Both of the lips are active inside the mouthpiece, although the upper lip dominates the 

workload.  The upper lip clamps downward toward the lower lip, which appears to stiffen 

when moving to higher register notes and move in the slightest of clamping motions.  In 

the extreme higher register there is a slight rolling in of the lower lip towards the teeth.  

As the upper lip clamps downwards toward the lower lip, there is also a pull to the left 

which causes the aperture centre to move.  The aperture centre is central inside the 

mouthpiece when in the low register, but as the register increases the aperture centre 

moves further and further towards the left.  This change is mostly directed by the upper 

lip, as the lower lip appears to remain in a similar position and shape as for the lower 

register.  The lip aperture remains visible and is a clear oval shape in all registers despite 

the change of focus in the aperture centre. 

Facial Muscles 

The orbicularis oris is active in both portions, although the upper portion appears to be 

more active than the lower portion as described above.  There is evidence of activity in 

the depressor anguli oris as the mouth corners draw down slightly to affect a pitch change 

to higher register notes.  There is also clear activity in the mentalis as the shape of the 

chin bunches and the lower lip pulls upward.  This activity is also combined with activity 

in the levator muscles which assist in the participants tracking mechanism. 

Tracking 

A clear tracking mechanism is evident, with the participant tracking in an upwards motion 

to ascend and downward to descend.  The participant also uses a movement of the head 

to compliment this mechanism.  The head is pushed forwards and tilted back as the pitch 

register increases and pulls backward and tilts forwards as the pitch register decreases. 

Participant number nine navigates the exercises comfortably and exhibits consistent 

physiological mechanics.  The unorthodox movements inside of the mouthpiece (change 

of aperture centre and sideward airstream) and the significant off-centre mouthpiece 

placement have no negative impact on the tone quality produced by the participant. 
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Summary 

Participant Number 9 

Instrument Type Tuba 

Vertical Mouthpiece 

Placement 

High – 70% upper lip, 30% lower lip 

Horizontal Mouthpiece 

Placement 

Right of centre 

Airstream Direction Down-stream (with side-stream also) 

Lip Motion Both of the lips are active inside the mouthpiece but 

the upper lip dominates the movement. 

In the extreme high register the lower lip rolls 

inward slightly. 

The clamping down motion of the upper lip also 

moves to the left and changes the position of the 

aperture centre. 

The aperture is oval in all registers. 

Facial Muscles There is activity in the orbicularis oris (both 

portions) although there is greater activity in the 

upper portion. 

The depresser anguli oris is active in pulling the 

mouth corners down slightly as pitch register 

increases. 

There is also activity in the mentalis as the pitch 

register increases. 

The levator muscles facilitate the participants 

tracking motion. 

Tracking  A clear tracking movement upwards to ascend and 

downward to descend is evident. 

The tracking motion is complimented by a 

movement of the head – forward and tilting back to 

ascend, backwards and tilting forward to descend 

Table 38 - participant #9 summary 
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Participant #10 – Flugel Horn 

 

Figure 67 - participant #10, viewing angles 

Interview Summary 

Participant number ten reported to have undergone an embouchure change in his teenage 

years.  The participant began using a down-stream embouchure and suffered problems 

with range and stamina.  A shift was made to using an up-stream embouchure upon 

recommendation of a friend, who had studied in the United States of America.  The 

participant was aware of a shift in the mouthpiece position when playing in the extreme 

high register.  No particular exercises were reported to be used to maintain or train the 

embouchure, although the participant made use of an exercise of holding a pencil between 

the lips in a horizontal position, when going through the change of embouchure set up. 

Embouchure Set Up 

Participant number ten places his mouthpiece in a central position on the horizontal plane, 

with equal distance between the mouthpiece and the corners of the mouth.  On the 

horizontal plane, the mouthpiece is placed slightly below centre, so that the mouthpiece 

rim is occupied with around 40% of the top lip and 60% of the lower lip.  There appears 

to be a balanced tension in the levator and depressor muscles at the mouth corners and 

they draw back laterally in the embouchure formation.  The lip aperture is an oval shape 

in the low register, formed by the shape of both the upper and lower lips.  The instrument 

angle is more or less straight out with a horizontal angle created by the instrument in 

relation to the participant’s head. 

Angle A Angle B Angle C
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Airstream Direction 

The angle of the airstream as it enters the mouthpiece of participant number ten is upward 

with the air striking the upper portion of the mouthpiece first.  Lower register notes are 

aimed more toward the throat of the mouthpiece and higher register notes are aimed more 

toward the rim of the mouthpiece, with the air always striking the upper portion of the 

mouthpiece first. 

Lip Motion 

Both lips are active inside the mouthpiece with a clamping together action made by both 

the upper and lower lips when ascending to higher register notes.  In addition to this 

clamping motion, the upper lip is rolled inwards slightly towards the teeth, tucking in 

very slightly behind the protruding lower lip.  The shape of the lip aperture is oval in the 

lower register, a shape that appears to be created equally by the shape of both lips.  This 

oval shape thins out to a narrow slit by the top of the stave register. 

Facial Muscles 

The movement of both the upper and lower lips inside the mouthpiece show that the 

orbicularis oris is active in both upper and lower portions.  The drawing back of the 

mouth corners during embouchure formation is achieved by contraction of the risorius.  

As the pitch register increases there is a clear pulling backwards and upwards by the facial 

muscles, indicating the levator anguli oris and zygomaticus muscles to be integral in the 

facilitation of this pitch change.  They return to the balanced tension position when 

descending to lower register notes. 

Tracking 

There is a clear tracking action evident as participant number ten performs.  The tracking 

action is upwards towards the nose to ascend in pitch and downward toward the chin to 

descend in pitch.  This action is complimented by a movement of the head.  The 

participant tilts the head back slightly as he tracks upward and tilts the head forward as 

he tracks downwards. 

Participant number ten navigates comfortably through each of the exercises and the 

physiological mechanisms are generally consistent.  This is not the case when performing 

exercise E, during which the tone production is inconsistent.  It is highly likely that, to 

perform an interval as wide as this (two octaves) in a musical setting, the participant 

would make a slight adjustment of the mouthpiece placement on the lips. 
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Summary 

Participant Number 10 

Instrument Type Flugel Horn 

Vertical Mouthpiece 

Placement 

Low – 40% upper lip, 60% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Up-stream 

Lip Motion Both of the lips are active in a clamping together 

motion when ascending in pitch. 

The upper lip rolls inward slightly to tuck in behind 

the lower lip as the pitch register increases. 

The shape of the lip aperture is oval in the low 

register and thins out to a narrow slit by the top of 

the stave register. 

Facial Muscles The orbicularis oris is active in both portions inside 

of the mouthpiece. 

A balanced tension is created in the embouchure 

formation at the mouth corners and the corners are 

drawn back through contraction of the risorius. 

The levator and zygomaticus muscles are active in 

facilitating a pitch change to higher register notes. 

Tracking  A clear tracking action upwards to ascend and 

downwards to descend in pitch is evident. 

A tilting motion in the head compliments the 

tracking action – backwards to ascend and forwards 

to descend. 

Table 39 - participant #10 summary 
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Participant #11 – Baritone Horn 

 

Figure 68 - participant #11, viewing angles 

Interview Summary 

Participant number eleven reported to have never received any tuition or guidance in 

regard to his embouchure and was unaware of any personal mechanics whilst performing.  

Lip flexibilities were cited as being used to train and maintain the participants 

embouchure. 

Embouchure Set Up 

Participant number eleven places his mouthpiece slightly to the left of centre on the 

horizontal plane and centrally on the vertical plane, with equal amounts of upper and 

lower lip occupying the mouthpiece rim.  The levator and depressor muscles are both 

active in the embouchure formation, with a seemingly balanced tension and a lateral 

drawing back of the mouth corners by the risorius.  The shape of the aperture is perfectly 

oval in the embouchure formation and is achieved through the shape of both the upper 

and lower lips equally.  The position of the instrument is low, forming an angle of around 

45 degrees in relation to the participants head. 

Airstream Direction 

Participant number eleven angles the airstream downwards, so that it makes contact first 

with the lower portion of the mouthpiece.  Higher notes are aimed more towards the rim 

of the mouthpiece and lower notes aimed more towards the throat of the mouthpiece. 

Angle A Angle B Angle C
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Lip Motion 

Both lips appear equally active in the mouthpiece with a clamping together and rolling 

action in both lips as the pitch register of notes increases.  Lips are rolled inwards to 

ascend and outwards to descend in pitch.  These characteristics align with the Balanced 

Embouchure concept proposed by Smiley (n.d).  The shape of the lip aperture is perfectly 

oval in the lower register but thins out to a narrow slit by the top of the stave register. 

Facial Muscles 

The equal workload of the upper and lower lips show the orbicularis oris to be active in 

both portions as the participant performs.  In the lower pitch exercise C, the participant 

appears to use the levator and depressor muscles in equal measure to ascend and descend 

in pitch respectively.  However, outside of this ‘comfortable’ register there is significant 

activity in the zygomaticus region and a smiling action is present as the participant 

ascends in pitch.  Simultaneously, there appears to be some activity in the mentalis as the 

participant ascends in pitch, with the chin area becoming bunched.  

Tracking 

A clear tracking action is evident as the participant affects a change in pitch.  The tracking 

action is downwards toward the chin to ascend and upwards toward the nose to descend.  

The tracking motion is complimented by a movement of the head, with a lifting and tilting 

back motion to ascend and tilting forward motion to descend. 

Most exercises are performed comfortably by participant number eleven.  A slight lack 

of control is evident in the upper register, where the rhythm of the exercise is sometimes 

erratic.  This may be due to a lack of ingrained activation patterns in this pitch register. 

Summary 

Participant Number 11 

Instrument Type Baritone Horn 

Vertical Mouthpiece 

Placement 

Centre 

Horizontal Mouthpiece 

Placement 

Slightly to the left of centre. 

Airstream Direction Down-stream 

Lip Motion Both of the lips are active in equal measure. 
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The lips clamp together and roll inward as the pitch 

register increases. 

The lips are rolled inwards to ascend and outward to 

descend. 

The lip action resembles properties of Jeff Smiley’s 

Balanced Embouchure concept. 

The lip aperture shape is perfectly oval in the low 

register and thins out to a narrow slit by the top of 

the stave register. 

Facial Muscles The orbicularis oris is active in both portions in 

equal measure. 

The risorius is active, drawing the mouth corners 

back laterally. 

There appears to be a balance in the activity of the 

levator and depressor muscles in lower register 

tasks. 

In higher register tasks, significant activity is 

evident in the zygomaticus muscles. 

The mentalis is also active as pitch register 

increases. 

Tracking  A clear tracking action is present with a movement 

downwards to ascend and upwards to descend. 

The tracking is complimented by a movement of the 

head up and tilting back to ascend - down and tilting 

forward to descend. 

Table 40 - participant #11 summary 
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Participant #12 – Cornet 

 

Figure 69 - participant #12, viewing angles 

Interview Summary 

Participant number twelve reported to have received tuition and guidance from two 

teachers in the past, in regard to his embouchure.  Firstly, the guidance was to relocate 

the position of the mouthpiece on the lips, from a low off centre position to a more 

centralised and symmetrical position.  Secondly, the guidance was to draw down the 

mouth corners in an attempt to leave the top lip freer and more relaxed.  The participant 

stated a conscious effort to not focus on mechanical movements whilst playing, but had 

recently implemented a focused effort on closing the teeth closer together when ascending 

to higher register notes.  The participant was also aware of a movement of the jaw 

downward when descending to the lower register.  A number of exercises were cited as 

being used to train and maintain the embouchure; the use of pedal tones (the extreme low 

register of the instrument), tongue level exercises and calisthenics, all based on work from 

tutorial books. 

Embouchure Set Up 

Participant number twelve places his mouthpiece in the centre of the lip on the horizontal 

plane with equal distance between the mouthpiece rim and the mouth corners.  On the 

vertical plane, the participant places his mouthpiece high on the lips with the mouthpiece 

rim being occupied with around 60% upper lip and 40% lower lip.  The mouth corners 

are drawn back laterally by the risorius, with a balanced tension in the levator and 

depressor muscles in the embouchure formation.  The aperture of the lips in the 

embouchure formation is a long and narrow oval shape which is created by the shape of 

Angle A Angle B Angle C
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both upper and lower lips.  The angle of the instrument is more or less straight out, with 

the instrument at a horizontal angle in relation to the participants head. 

Airstream Direction 

The direction in which participant number twelve sends air into the mouthpiece is 

downwards, although the seemingly even surface area created by the position of upper 

and lower lips, makes this identification a little more difficult.  Neither lip, obviously 

protrudes in this embouchure formation and the lip aperture is too narrow to be an obvious 

indicator.  It is the high mouthpiece position combined with facial muscle movements 

that aids in the identification.  Low register notes are aimed more toward the throat of the 

mouthpiece and high register notes are aimed more toward the rim of the mouthpiece. 

Lip Motion 

There is activity evident in both the upper and lower lip inside the mouthpiece, however 

the upper lip appears to be the more active.  Both the upper and lower lip move in a 

clamping motion toward the other and with a slight rolling action inward to ascend in 

pitch and outward to descend in pitch.  This rolling action is more obvious in the upper 

lip and very slight in the lower lip.  The lip aperture is oval in the low register, although 

this is a very narrow and long oval shape.  The oval shape thins out totally to a narrow 

slit by the middle of the stave register. 

Facial Muscles 

The movement of the upper and lower lips inside the mouthpiece shows the orbicularis 

oris to be active in both portions to affect pitch change.  Outside of the mouthpiece there 

is a balanced tension between the depressor and levator muscles during embouchure 

formation.  This tension is extenuated as the pitch register increases upward but with 

obvious greater activity in the levator and zygomaticus muscles and returning to the 

balanced tension as the pitch register decreases. 

Tracking 

The tracking action of participant number twelve is only slight but is evident.  The 

tracking action is down to ascend in pitch and up to descend in pitch.  A very slight 

movement of the head upward accompanies the upward tracking and back downward to 

accompany the downward tracking. 
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Participant number twelve navigates through the exercises reasonably comfortably and 

shows consistent activation patterns and mechanisms through each exercise. 

Summary 

Participant Number 12 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

High – 60% upper lip, 40% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Downstream 

Lip Motion Both of the lips are active inside of the mouthpiece 

moving in a clamping and rolling action. 

The upper lip is more active than the lower lip. 

A slight roll inwards to ascend and outward to 

descend is evident. 

The lip aperture is oval in the low register but a long 

thin oval. 

The lip aperture thins out to a narrow slit by the 

middle of the stave register. 

Facial Muscles The orbicularis oris is active in both portions during 

pitch change. 

The risorius draws the corners of the mouth back 

laterally. 

A balanced tension is created between the levator 

and depressor muscles in the embouchure 

formation. 

Significant activity is evident in the levator and 

zygomaticus muscles when ascending in pitch, 

returning to the balanced tension state in 

descending. 
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Tracking  A tracking action is present although very slight 

The tracking action is down to ascend and up to 

descend. 

A small movement of the head upwards 

accompanies the upward tracking and downwards 

for downward tracking. 

Table 41 - participant #12 summary 
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Participant #13 – Cornet 

 

Figure 70 - participant #13, viewing angles 

Interview Summary 

Participant number thirteen reported to have received guidance from a teacher, in regard 

to her embouchure, when she was younger.  The problem being corrected, was reported 

to be too much of the upper and lower lips inside the cup of the mouthpiece, causing 

problems with tonal quality and tone production.  The change had improved on the areas 

of concern, but made performing in the higher register more difficult.  The participant 

was aware of a lateral drawing back of the mouth corners when ascending to higher 

register notes and a general relaxation of the same area when descending to lower register 

notes.  Lip slurs were cited as being used in general practice, but not with a view to 

maintaining or training the participants embouchure. 

Embouchure Set Up 

Participant number thirteen places her mouthpiece in a central position on the horizontal 

plane with equal distance between the rim of the mouthpiece and the corners of the mouth.  

On the vertical plane, the mouthpiece is positioned high, with the rim of the mouthpiece 

occupied by around 65-70% upper lip and 30-35% lower lip.  Tension is evident at the 

mouth corners with a slight drawing laterally and down in the embouchure formation.  

The lip aperture is oval in the embouchure formation for low register notes.  The 

instrument position is more or less straight out, with a horizontal angle created in relation 

to the participants head. 

Angle A Angle B Angle C
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Airstream Direction 

The direction of air as it travels into the mouthpiece is downwards with the airstream 

striking the lower portion of the mouthpiece first.  High notes are aimed more toward the 

rim of the mouthpiece and low notes are aimed more toward the throat of the mouthpiece.  

There is also evidence of a slight sideward motion of the airstream as the participant 

ascends in pitch, with the aperture centre moving to the left and the airstream being angled 

in the same direction.  This happens in the mid register range. 

Lip Motion 

Both lips are active inside the mouthpiece coming together in a clamping motion when 

the participant ascends to higher register notes.  The upper lip however, is more active in 

this motion and also appears to roll inward slightly to ascend and outward to descend.  

The lip aperture is oval in the low register and thins out to become a narrow slit by the 

top of the stave register.  The aperture centre makes a slight shift to the left in the mid 

register of the instrument as the lips come together. 

Facial Muscles 

The lip motion inside the mouthpiece shows the orbiularis oris to be active in both 

portions.  Outside of the mouthpiece there is considerable activity in the depressor anguli 

oris as the participant ascends  in pitch, particularly in the extreme high register.  In this 

extreme register the tension can clearly be seen, as it wrinkles the overlaying flesh and 

surface skin.  There is also evidence of activity in the levator muscles as the participant 

ascends in pitch, above the mouthpiece area, pulling the upper lip in an upward direction. 

Tracking 

The tracking action of participant number thirteen is difficult to identify through exercises 

A – D as there is also a significant pivot action present.  Exercise E however, shows a 

downward tracking motion to ascend in pitch and an upward tracking motion to descend 

in pitch.  The tracking follows the pivot action made by the participant, which is evident 

in a very definite and deliberate movement of the head.  The head is moved upward and 

tilts back significantly as the pitch register increases and moves forward and tilts forward 

as the pitch register decreases. 

Participant number thirteen struggles with some of the larger interval slurs (an octave or 

more).  This may indicate that the participant might perhaps employ a slight adjustment 

of the mouthpiece on the lips in a real life setting or a re-articulation of notes by the 
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tongue.  Alternatively, it could be said that a harmonious synergy of the physiological 

mechanisms is yet to be established. 

Summary 

Participant Number 13 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

High – 65-70% upper lip, 30-35% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream (with slight ‘side-stream’ in the mid 

register) 

Lip Motion Both of the lips are active in a clamping motion. 

The upper lip is the more active of the lips which 

also appears to roll outward to descend and inward 

to ascend. 

The lip aperture is oval in the low register and thins 

out to a narrow slit by the top of the stave register. 

In the mid register the lip aperture shifts slightly to 

the left of centre. 

Facial Muscles The orbicularis oris is active in both upper and 

lower portions. 

Activity is present in the risorius as the mouth 

corners draw laterally. 

Significant activity is present in the depressor 

anguli oris in the high register, particularly in the 

extreme high register. 

The levator muscles are also active pulling the 

upper lip upwards. 

Tracking  A tracking action is evident – down to ascend and 

up to descend. 

The tracking action is simultaneous with a pivot 

motion of the head – up and tilting back to ascend 

and down and tilting forward to descend. 



 193 

Table 42 - participant #13 summary 
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Participant #14 – Euphonium 

 

Figure 71 - participant #14, viewing angles 

Interview Summary 

Participant number fourteen reported to have never received any tuition or guidance in 

regard to his embouchure.  The participant also reported to not be aware of any 

mechanical changes during performance.  A daily regime of lip flexibility exercises taken 

from a variety of tutorial books were cited as being used by the participant to specifically 

focus on the training of the embouchure. 

Embouchure Set Up 

Participant number fourteen places his mouthpiece slightly to the left of centre on the 

horizontal plane.  On the vertical plane the mouthpiece is placed very high with no more 

than 30% of the mouthpiece rim occupied by the lower lip and around 70% occupied by 

the upper lip.  The corners of the mouth are drawn laterally very slightly in the 

embouchure formation, with a balanced tension in the levator and depressor muscles.  

The oval shape of the lip aperture as the embouchure forms is small and results 

predominantly from the shape of the upper lip.  The position of the instrument is low with 

an angle of almost 45 degrees created in relation to the participants head. 

Airstream Direction 

The direction of air as it passes into the instrument is downward with the air striking the 

lower portion of the mouthpiece first.  Higher notes are aimed more toward the rim of the 

mouthpiece and lower notes are aimed more toward the throat of the mouthpiece. 

Angle A Angle B Angle C
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Lip Motion 

Both of the lips are active inside the mouthpiece and move toward each other in a 

clamping motion as the pitch register increases.  There is also a small but distinctive 

rolling action of both the upper and lower lips inward to ascend in pitch and outward to 

descend in pitch.  The lower lip appears to tuck in slightly behind the protruding upper 

lip in the embouchure formation.  The aperture shape is oval in the low register and is a 

very focussed shape.  The oval shape thins out to a narrow slit by the middle of the stave 

register. 

Facial Muscles 

The motion of the upper and lower lips, show activity in the oribicular oris in both upper 

and lower portions.  Outside of the mouthpiece area, the obvious facial muscle 

movements are confined to a focussed and central area.  There is little activity evident 

past the mouth corners with the cheek area kept very still.  The predominant activity 

appears to be in the levator muscles, inserting into the orbicularis oris superioris above 

the mouthpiece pulling upward.  There is also significant activity in  the depressor labii 

inferioris muscle below the mouthpiece, pulling downward.  These central, focussed 

movements work seamlessly with the tracking action. 

Tracking 

A very clear tracking action is present with a motion upward to ascend to higher register 

notes and a motion downward to descend to lower register notes.  Although there is a 

slight movement of the head, there is no head movement that forms part of the tracking 

motion.  The head is kept quite still with the facial muscles guiding the tracking action. 

Consistent activation patterns and mechanisms are evident throughout and the participant 

navigates through the exercises comfortably. 

Summary 

Participant Number 14 

Instrument Type Euphonium 

Vertical Mouthpiece 

Placement 

High – 70% upper lip, 30% lower lip 

Horizontal Mouthpiece 

Placement 

Slightly to the left of centre 
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Airstream Direction Down-stream 

Lip Motion Both lips are active inside of the mouthpiece with a 

clamping together motion to achieve higher register 

notes. 

A rolling inward action to ascend and outward to 

descend is evident in both lips. 

The upper lip protrudes past the lower lip in the 

embouchure formation. 

The lip aperture is oval in the low register and thins 

out to a narrow slit by the middle of the stave 

register. 

Facial Muscles The motion of both lips shows activity of the 

orbicularis oris in both upper and lower portions. 

The risorius muscle is active, drawing the corners 

of the mouth slightly in a lateral direction. 

Most of the activity outside of the mouthpiece 

appears to be kept very central with the levator 

muscles above the upper lip pulling upward to 

ascend and depressor muscles below the lower lip 

pulling down to descend. 

There is no obvious sign of activity in the cheek area 

of the face. 

Tracking  A clear tracking action is evident with a movement 

upward to ascend and downward to descend 

The tracking is not facilitated in any way by a 

movement of the head and is guided solely by facial 

muscles. 

Table 43 - participant #14 summary 
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Participant #15 – Cornet 

 

Figure 72 - participant #15, viewing angles 

Interview Summary 

Participant number fifteen reported to have received tuition and guidance in regard to his 

embouchure, at school age with a local teacher.  The guidance was given with the aid of 

a mouthpiece visualizer tool, a metal rim designed to emulate the front of the mouthpiece, 

but with no cup, so that a visual representation of the lips could be observed.  The 

participant suggested that using excess pressure of the mouthpiece against the lips could 

have been the reason for the guidance.  However, a concise explanation was unavailable, 

as to what changes may have been made or techniques used to facilitate any change.  The 

participant was not aware of any mechanical changes during his own playing other than 

an awareness of the up-stream nature of his embouchure.  No exercises were reported to 

be employed in order to develop or maintain the participants embouchure.  

Embouchure Set Up 

Participant number fifteen places his mouthpiece in a central position on the horizontal 

plane with equal distance between the mouthpiece rim and the corners of the mouth.  On 

the vertical plane the mouthpiece is positioned high with around 60% of the mouthpiece 

rim occupied by the upper lip and 40% occupied by the lower lip.  The mouth corners are 

drawn laterally and downwards in the embouchure formation.  The upper lip protrudes 

slightly past the lower lip and an oval lip aperture shape is created by the upper lip shape, 

with the lower lip maintaining a horizontal position.  The position of the instrument is 

more or less straight out forming a horizontal angle in relation to the participants head. 

Angle A Angle B Angle C
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Airstream Direction 

The direction of air as it travels into the mouthpiece is downward with the airstream 

striking the lower portion of the mouthpiece first.  Lower notes are aimed more toward 

the throat of the mouthpiece and higher notes are aimed more toward the rim of the 

mouthpiece.  This is contrary to the participant’s own perception of airstream.  During 

the interview, participant number fifteen stated that he had an “up-stream” embouchure. 

Lip Motion 

Both of the participant’s lips are active inside of the mouthpiece with a clamping motion 

evident as the pitch register increases.  There is also a slight roll inward of both lips to 

ascend in pitch and outward to descend in pitch.  The lip aperture shape is oval in the low 

register and remains an oval shape, although gradually getting smaller as the participant 

ascends in pitch.  The oval very suddenly thins out to a narrow slit in the register above 

the stave. 

Facial Muscles 

The lip motion inside the mouthpiece shows the orbicularis oris to be active in both upper 

and lower portions.  Outside of the mouthpiece area, there is significant activity of the 

levator anguli oris, zygomaticus and inserting levator muscles to the orbicularis oris 

superioris, when the participant ascends in pitch.  When descending in pitch there is also 

clear evidence of activity in the depressor labii inferioris pulling downward.8 

Tracking 

The tracking action employed by participant number fifteen appears to be upward to 

ascend and downward to descend.  The tracking action, cannot be accurately identified 

due the view being obscured by facial hair. 

Clear activation patterns are evident in comfortable pitch registers as the participant 

performs the exercises.  There is significant inconsistency in these patterns, as the pitch 

register moves above this range, particularly in regard to the large interval leaps of two 

octaves required in exercise E. 

  

 
8 Some ability to observe and identify movement is obscured by the participants facial hair 
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Summary 

Participant Number 15 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

High – 60% upper lip, 40% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion Both of the lips are active and move in a clamping 

motion. 

A slight roll inward of both lips is used to ascend 

and outward to descend. 

The lip aperture is oval in the low register and an 

oval shape is maintained until the register above the 

stave when it suddenly becomes a narrow slit. 

Facial Muscles  The orbicularis oris is active in both upper and 

lower portions. 

The risorius is active in the drawing back laterally 

of the mouth corners. 

Significant activity is evident in the levator and 

zygomaticus muscles when ascending to higher 

register notes. 

There is clear activity in the depressor labii 

inferioris when descending to lower register notes. 

Tracking  The tracking action appears to be up to ascend and 

down to descend. 

A clear identification is not possible due to 

participant facial hair obscuring the view. 

Table 44 - participant #15 summary 
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Participant #16 – Tenor Horn 

 

Figure 73 - participant #16, viewing angles 

Interview Summary 

Participant number sixteen reported to have received guidance on how to train her 

embouchure through regular lessons with a teacher.  The participant was conscious of a 

movement of the jaw outward when descending to low register notes, but was not 

consciously aware of any other mechanical movements during performance.  Lip 

flexibilities were cited as being used to develop and maintain the participant’s 

embouchure. 

Embouchure Set Up 

Participant number sixteen places her mouthpiece in a central position on the horizontal 

plane.  On the vertical plane the mouthpiece is placed high, with the mouthpiece rim 

occupied by around 60% upper lip and 40% lower lip.  Participant number sixteen shows 

a considerable overlap of the upper lip which clearly protrudes past the lower lip.  The 

mouth corners are drawn back laterally in the embouchure formation and a balanced 

tension is evident at the mouth corner junction point.  The lip aperture shape is determined 

primarily by the shape of the upper lip, with the lower lip maintaining a horizontal 

position.  The position of the instrument is low with an angle of around 30 degrees created 

in relation to the participants head. 

Airstream Direction 

The direction of air as it travels into the mouthpiece is downward with the airstream 

striking the lower portion of the mouthpiece first.  High notes are aimed closer to the rim 

of the mouthpiece and low notes are aimed closer to the throat of the mouthpiece.  The 

Angle A Angle B Angle C
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direction of the air is clearly defined by the shape of the lips, in particular the overlap of 

the upper lip over the lower lip. 

Lip Motion 

Both of the lips are active inside the mouthpiece and come together in a clamping motion, 

although the activity of the lower lip is more dominant.  As the upper lip clamps down, 

the corners protrude and overlap the lower lip significantly, leaving an arc shape in the 

centre of the lip.  The lips also roll inward slightly to ascend and outward to descend, 

again with the lower lip more active in the movement.  The lip aperture is oval in the low 

register and, although reduces in size, is oval throughout the full range of the exercises. 

Facial Muscles 

The motion of the lips shows the oribicularis oris to be active in both the upper and lower 

portions.  The pitch change to higher register notes is affected by activity in the levator 

anguli oris, zygomaticus and levator muscles above the upper lip.  The pitch change to 

lower register notes involves activity in the depressor labii inferioris and depressor 

anguli oris. 

Tracking 

There is a clear tracking action present as participant number sixteen performs.  The 

tracking action is downward to ascend and upward to descend.  This tracking action is 

determined entirely by the facial muscle activity and without any movement of the head 

to facilitate the mechanism. 

Participant number sixteen navigates through the exercises reasonably comfortably, but 

with some pitching errors along the way.  A very definitive protrusion of the upper lip 

and tucking in of the lower lip is evident throughout, which is due to the anatomical 

characteristics of the participant who has a large long upper lip. 

Summary 

Participant Number 16 

Instrument Type Tenor Horn 

Vertical Mouthpiece 

Placement 

High – 60% upper lip, 40% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 
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Airstream Direction Down-stream 

Lip Motion Both of the lips are active inside the mouthpiece and 

move in a clamping motion. 

A roll inwards to ascend and outward to descend is 

evident in both lips. 

The lower lip is more active in both the clamping 

and rolling actions. 

The upper lip protrudes and overlaps the lower lip. 

An oval shape of the lip aperture is present in all 

registers. 

Facial Muscles The orbicularis oris is active in both upper and 

lower portions. 

The risorius muscle is active in drawing the corners 

of the mouth laterally. 

Movement to higher register notes is affected 

through activity in the levator anguli oris, 

zygomaticus and the levator muscles above the 

upper lip. 

Movement to lower register notes is affected 

through activity in the depressor anguli oris and 

depressor labii inferioris. 

Tracking  A clear tracking action is present with a movement 

down to ascend and up to descend. 

The tracking action is guided entirely by facial 

muscle movement and not through any movement 

of the head. 

Table 45 - participant #16 summary 
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Participant #17 – Cornet 

 

Figure 74 - participant #17, viewing angles 

Interview Summary 

Participant number seventeen reported to have received guidance in regard to her 

embouchure during the early stages of learning.  This guidance was to keep the 

mouthpiece in a central position on the lips, to keep the lips as still as possible, throughout 

the range and keep the lip aperture open to aid airflow.  The participant was conscious of 

using more mouthpiece pressure on the lips when ascending to the higher register.  

Occasional lip slur practice was cited as being employed, but not really with an intention 

of training the embouchure. 

Embouchure Set Up 

Participant number seventeen places her mouthpiece in a central position on the 

horizontal plane.  The mouthpiece is placed high on the vertical plane with around 65-

70% of the mouthpiece rim occupied by the upper lip and 30-35% occupied by the lower 

lip.  The mouth corners are drawn back laterally by the risorius muscles and a balanced 

tension is evident between the levator and depressor anguli oris.  A crescent shape is 

created by the upper lip which protrudes slightly past the lower lip.  The position of the 

instrument is more or less straight out and creates a horizontal angle in relation to the 

participants head. 

Airstream Direction 

The direction of air as it travels into the mouthpiece is downward, with the airstream 

striking the lower portion of the mouthpiece first.  High notes are aimed more toward the 

rim of the mouthpiece and low notes are aimed more toward the throat of the mouthpiece. 
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Lip Motion 

Both of the lips are active inside the mouthpiece and come together in a clamping motion 

to ascend to higher register notes.  There is the slightest rolling action inward to ascend 

and outward to descend with the lower lip rolling in past the upper lip when ascending, 

to create the required shape for the airstream to be directed.  The lip aperture is oval in 

the low register and thins out to a narrow slit by the top of the stave register.  

Facial Muscles 

The movement of the lips inside the mouthpiece shows clear evidence of activity in both 

the upper and lower portions of the orbicularis oris.  There is significant activity in the 

risorius, when ascending to higher register notes, with activity also evident in the 

zygomaticus muscles.  There is little evidence of muscle activity other than this and the 

participant relies heavily on a tracking and pivot mechanism. 

Tracking 

A very clear tracking action is present as participant number seventeen performs.  The 

tracking action is down to descend and up to ascend.  The action is complimented also by 

a pivot movement of the head.  The head tilts backward to facilitate the downward 

tracking when ascending to higher register notes and tilts forward to facilitate the upward 

tracking when descending to lower register notes. 

Participant number seventeen navigates the exercises comfortably, with the occasional 

discrepancy in terms of pitching accuracy.  The movement of the head for this participant 

is very significant and appears to be the influential part of the physiological mechanics.  

The guidance to keep the lips as still as possible, that has been received by this participant, 

could well be the reason for the extensive pivot movement of the head.  This movement 

could be compensatory due to the lesser activity in the lips. 

Summary 

Participant Number 17 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

High – 65-70% upper lip, 30-35% lower lip 

Horizontal Mouthpiece 

Placement 

Centre 
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Airstream Direction Down-stream 

Lip Motion Both of the lips are active inside the mouthpiece and 

come together in a clamping motion. 

There is a very slight roll inward to ascend and 

outward to descend, present in both lips. 

The lower lip tucks in behind the upper lip to ascend 

in pitch and create the necessary shape to direct the 

airstream. 

The lip aperture is oval in the low register and thins 

out to a narrow slit by the top of the stave register. 

Facial Muscles The orbicularis oris is active in both the upper and 

lower portions as it manipulates the lip shape. 

The risorius is quite active when ascending to 

higher register notes together with the zygomaticus 

muscles. 

Tracking  There is a clear tracking action evident – down to 

ascend and up to descend. 

The tracking action is facilitated by a very definitive 

pivot of the head – back to ascend and forward to 

descend. 

Table 46 - participant #17 summary 

  



 206 

Participant #18 – Tuba 

 

Figure 75 - participant #18,viewing angles 

Interview Summary 

Participant number eighteen reported not to have received any tuition or guidance in 

regard to his embouchure.  The participant was aware of a shift in mouthpiece placement 

for extreme low register.  This was reported as a lowering of the mouthpiece position.  

Mixed interval exercises were cited as being employed by the participant to help maintain 

or develop his embouchure. 

Embouchure Set Up 

Participant number eighteen places his mouthpiece slightly to the right of centre on the 

horizontal plane.  On the vertical plane, the mouthpiece is placed quite centrally, but with 

some fluctuation apparent as the mouthpiece rim is occupied by between 50 – 60% lower 

lip and 40 – 50% upper lip.  The mouth corners are drawn back slightly and in a downward 

manner.  The lip aperture is an oval shape which goes through some transformation, as 

the participant has a tendency to pull the lower lip to the right.  The position of the 

instrument is more or less straight out with a horizontal angle being formed in relation to 

the participants head. 

Airstream Direction 

The direction of air as it flows into the mouthpiece is upward with the air making contact 

with the upper portion of the mouthpiece first.  There is a clear protrusion of the lower lip 

in the embouchure formation which also moves to the right as the pitch range increases.  

This moving to the right directs the airstream to the right hand side also and therefore 
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offers more evidence of the side-stream perspective.  Higher notes are aimed closer to the 

rim of the mouthpiece and lower notes closer to the throat of the mouthpiece. 

Lip Motion 

Both of the lips are active inside the mouthpiece and move in a clamping together motion 

as the participant ascends in pitch.  The lower lip also rolls inwards as the pitch register 

increases and outward as it decreases.  As the lower lip rolls inward it also pulls sideways 

to the right.  The shape of the lip aperture is oval in the low register and remains oval 

throughout the entire range, although the appearance of the oval changes somewhat as the 

lower lip pulls to the right. 

Facial Muscles 

The lip motion shows the orbicularis oris to be active in both upper and lower portions.  

There is also activity in the risorius as the mouth corners draw back and in the depressor 

anguli oris as the embouchure forms.  As the participant ascends in pitch, there appears 

to be activity in the risorius muscles pulling laterally, the zygomaticus muscles pulling 

back diagonally, the mentalis as the chin moves upward and the levator muscles pulling 

the upper lip upwards.  As the participant descends in pitch there is activity in the 

depressor anguli oris and depressor labii inferioris. 

Tracking 

A clear tracking motion is evident with the participant tracking upward to ascend in pitch 

and downward to descend in pitch.  A movement of the head compliments this tracking 

action with a motion forwards to ascend in pitch and backward to descend in pitch. 

For the most part, participant number eighteen navigates through the exercises 

comfortably.  In the extreme registers however, there is some inconsistency of pitching.  

The sideward motion of the airstream is once again an interesting factor here with the 

aperture centre constantly shifting during performance, but with no apparent negative 

result. 

Summary 

Participant Number 18 

Instrument Type Tuba 

Vertical Mouthpiece 

Placement 

Central – this sometimes becomes slightly low 
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Horizontal Mouthpiece 

Placement 

Slightly to the right of centre 

Airstream Direction Upstream (and also side-stream)  

Lip Motion Both lips are active in a clamping motion 

The lower lip rolls inward to ascend in pitch and 

outward to descend in pitch 

The lower lip also pulls to the right when ascending 

in pitch which changes the shape of the lip aperture 

The lip aperture stays an oval shape throughout the 

entire range 

Facial Muscles During embouchure formation there is activity in 

the risorius and depressor anguli oris. 

The action of both lips shows there to be activity in 

both the upper and lower portions of the orbicularis 

oris. 

The risorius, zygomaticus, mentalis and levator 

muscles are all used to ascend in pitch. 

The depressor anguli oris and depressor labii 

inferioris are used to descend in pitch. 

Tracking  A clear tracking motion is used to facilitate pitch 

change – up to ascend and down to descend in pitch 

The tracking action is complimented by a 

movement of the head – forward to ascend and 

backward to descend 

Table 47 - participant #18 summary 
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Participant #19 – Flugel Horn 

 

Figure 76 - participant #19, viewing angles 

Interview Summary 

Participant number nineteen reported to have received guidance in regard to embouchure 

from a teacher.  This guidance was to completely change the embouchure from a high 

placement on the lips and strong use of zygomatic muscles, to a lower position on the lips 

and more of an emphasis on the depressor anguli oris.  This process essentially taking 

the participant back to the beginner stages and rebuilding an embouchure, using the 

mouthpiece only and then gradually adding the instrument.  The teacher providing the 

monitoring of appropriate mouthpiece placement.  The participant was consciously aware 

of a movement of the lower lip upward when ascending to higher register notes and 

downward when descending to lower register notes.  Lip flexibilities were cited as being 

employed by the participant to maintain his embouchure. 

Embouchure Set Up 

Participant number nineteen places his mouthpiece in a central position on the horizontal 

plane, with equal distance between the rim of the mouthpiece and the corners of the 

mouth.  On the vertical plane, the mouthpiece is placed low with around 35-40% of the 

mouthpiece rim occupied by the upper lip and 65-70% occupied by the lower lip.  The 

corners of the mouth are drawn back laterally and a thin oval shape lip aperture is created 

through the shape of both the upper and lower lips.  The position of the instrument is more 

or less straight out and creates a horizontal angle in relation to the participant’s head. 
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Airstream Direction 

The direction of the air as it travels into the mouthpiece is upward with the air striking 

the upper portion of the mouthpiece first.  Low notes are aimed more toward the throat of 

the mouthpiece and high notes are aimed more toward the rim of the mouthpiece.  The 

shape of the lips helps to manipulate this flow of air. 

Lip Motion 

Both of the lips are active inside the mouthpiece and come together in a clamping motion 

as the participant ascends in pitch.  The upper lip also rolls inward slightly as the pitch 

register increases, tucking in slightly behind the protruding lower lip.  The lip aperture is 

oval in the low register and thins out to a narrow slit by the top of the stave register. 

Facial Muscles 

The motion of the upper and lower lips show evidence of activity in both the upper and 

lower portions of the orbicularis oris.  When ascending to higher pitch notes, the 

participant engages the risorius, zygomaticus and levator muscles, bringing the corners 

of the mouth upward and drawing back laterally at the same time.  When descending to 

lower pitch notes, the participant engages the depressor anguli oris and depressor labii 

inferioris. 

Tracking 

A clear tracking action is present as participant number nineteen performs, with a 

movement downward to ascend and upward to descend.  The tracking action is also 

complimented by a movement of the head which can most clearly be seen in exercise E.  

The head tilts back as the pitch register ascends and tilts forward as the pitch register 

descends. 

Participant number nineteen navigates the exercises comfortably.  Muscle activation 

patterns and mechanics are consistent throughout the exercises, which are performed 

accurately. 

Summary 

Participant Number 19 

Instrument Type Flugel Horn 

Vertical Mouthpiece 

Placement 

Low – 35-40% upper lip, 65-70% lower lip 
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Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Upstream 

Lip Motion A clamping action is evident in both of the lips. 

The upper lip also rolls inward as the pitch register 

increases and outward as the pitch register 

decreases. 

The lip aperture is oval in the low register and thins 

out to a narrow slit by the top of the stave register. 

Facial Muscles The orbicularis oris is active in both upper and 

lower portions. 

As the participant ascends in pitch the risorius, 

zygomaticus and levator muscles are engaged. 

As the participant descends in pitch the depressor 

anguli oris and depressor labii inferioris are 

engaged. 

Tracking  A clear tracking motion is evident – downward to 

ascend and upward to descend. 

A movement of the head compliments the tracking 

motion – tilting back to ascend and a forward to 

descend. 

Table 48 - participant #19 summary 
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Participant #20 – Cornet 

 

Figure 77 - participant #20, viewing angles 

Interview Summary 

Participant number twenty reported to have been questioned many times in regard to his 

embouchure, particularly whilst younger.  Suggestions being made that the participant 

should try to “straighten up” the mouthpiece placement to be central on the lips rather 

than off centre.  No specific tuition or guidance was ever received in this regard.  The 

participant reported to not have any dental malformation or obstruction causing the off 

centre mouthpiece placement.  The clamping together of the lips when ascending to 

higher register was reported as the only conscious mechanical movement that the 

participant was aware of.  Long tone exercises were cited as being used to develop the 

participants embouchure, pushing past the point of fatigue in order to build strength. 

Embouchure Set Up 

Participant number twenty places his mouthpiece slightly to the right of centre on the 

horizontal plane.  On the vertical plane, the mouthpiece is placed very high with around 

85-90% of the mouthpiece rim occupied by the upper lip and 10-15% of the mouthpiece 

rim occupied by the lower lip.  On the horizontal plane, the instrument also faces out to 

the right slightly.  This would indicate that the participants dental structure beneath the 

lips is dictating a suitable and comfortable position for the mouthpiece.  The corners of 

the mouth are drawn back laterally in the embouchure formation but also upward slightly, 

indicating that both the risorius and zygomatic muscles are active in the embouchure 

formation.  An oval shape is evident in the lip aperture, which looks to be a result of the 

crescent shape of the upper lip, which protrudes past the lower lip.  The lip aperture shape 

is not as clear as with other participants, this is likely due to the camera angle being central 

Angle A Angle B Angle C



 213 

inside the mouthpiece and the aperture being so low down in the camera’s sight line.  The 

position of the instrument is more or less straight out forming a horizontal angle in relation 

to the participant’s head. 

Airstream Direction 

The airstream direction as it enters the mouthpiece, is traveling in a downward manner 

with the air making contact with the lower portion of the mouthpiece first.  High notes 

are aimed more toward the rim of the mouthpiece and low notes are aimed more toward 

the throat of the mouthpiece. 

Lip Motion 

The upper lip appears to be the more active inside the mouthpiece and travels in a 

clamping motion as the participant ascends in pitch.  The upper lip, protruding past the 

lower lip, clamps downward, creating a more acute angle of the airstream.  The lower lip, 

although could potentially be stiffened during this action, shows little evidence of 

movement and the pitch change appears to be the result of the upper lip action combined 

with a tracking motion.  The lip aperture is oval in the low register, although not as clearly 

shaped as other participants.  The oval shape thins out to a narrow slit by the top of the 

stave register. 

Facial Muscles 

The lip motion shows significant activity in the oribularis oris superioris as the upper lip 

moves through its clamping action.  As the participant ascends in pitch, the contraction 

of the risorius is extenuated and combined with a contraction of the levator anguli oris.  

The dimple shape created in the facial tissue is a clear indicator of this and is most 

noticeable in exercise D.  As the participant descends in pitch, there is a contraction of 

the depressor anguli oris and depressor labii inferioris.  This muscle action is integral to 

the tracking action that the participant employs. 

Tracking 

A clear tracking action is evident, with the participant tracking upward toward the nose 

to ascend in pitch and downward toward the chin to descend in pitch.  There is the slightest 

of movements of the head that follows the tracking action.  The head shifts back very 

slightly as the participant ascends in pitch and forward as the participant descends in pitch.  

These movements are very small. 
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Participant number twenty exhibits an embouchure set up that I have witnessed many 

teachers want to “correct.”  However, the participant navigates the exercises reasonably 

comfortably and securely with consistent activation patterns and mechanisms shown.  

There is seemingly no limitation provided by the unorthodox embouchure set up and the 

participant creates a good tone quality at all times. 

Summary 

Participant Number 20 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

Very high – 85-90% upper lip, 10-15% lower lip 

Horizontal Mouthpiece 

Placement 

Slightly to the right of centre 

Airstream Direction Down-stream 

Lip Motion The upper lip is the most active with the lower lip 

appearing to remain quite still. 

The upper lip protrudes past the lower lip and moves 

in a clamping motion down toward the lower lip. 

The lip aperture is an oval shape in the low register 

and is created by the crescent shape of the upper lip. 

The lip aperture thins out to a narrow slit by the top 

of the stave register. 

Facial Muscles The risorius and zygomatic muscles are active 

during the embouchure formation. 

The orbicularis oris superioris is active as the upper 

lip dominates the workload. 

To ascend in pitch the participant engages the 

risorius, zygomaticus and levator anguli oris 

muscles. 

To descend in pitch the participant engages the 

depressor anguli oris and depressor labii inferioris. 
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Tracking  There is a clear tracking action evident – up to 

ascend in pitch and down to descend in pitch. 

There is also a very slight movement of the head 

back to ascend and forward to descend. 

Table 49 - participant #20 summary 
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Participant #21 – Euphonium 

 

Figure 78 - participant #21, viewing angles 

Interview Summary 

Participant number twenty-one reported to have never received any tuition or guidance in 

regard to his embouchure and was unaware of any mechanical movements made during 

performance.  Lip slurs were cited as being employed to maintain or develop the 

participants embouchure. 

Embouchure Set Up 

Participant number twenty-one places his mouthpiece in a central position on the 

horizontal plane with equal distance between the rim of the mouthpiece and the corners 

of the mouth.  On the horizontal plane, the mouthpiece is placed slightly higher than the 

central position, with between 50-60% of the mouthpiece rim occupied by the upper lip 

and 40-50% occupied by the lower lip.  The corners of the mouth are drawn back laterally 

and down in the embouchure formation, showing tension in the risorius and depressor 

anguli oris muscles.  A perfect oval shape is evident in the lip aperture and is a result of 

the shape in both lips.  The instrument position is low, forming an angle of around 30 

degrees from horizontal, in relation to the participant’s head. 

Airstream Direction 

The angle of the airstream as it passes into the instrument is down, with the air striking 

the lower portion of the mouthpiece first.  High notes are aimed more toward the rim of 

the mouthpiece and low notes are aimed more toward the throat of the mouthpiece.  This 

direction is guided by the shape of the lip aperture. 
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Lip Motion 

Both the upper and lower lips appear to be equally active inside the mouthpiece.  The 

upper and lower lips come together in a clamping motion toward each other.  As the pitch 

register increases there is also a slight rolling inward motion of the lips toward the teeth 

and as the pitch register decreases there is a rolling outward motion of the lips.  The shape 

of the lip aperture is oval in the low register and thins out to a narrow slit by the top of 

the stave register. 

Facial Muscles 

The equal workload apparent in both the upper and lower lips shows significant activity 

in both the upper and lower portions of the orbicularis oris muscle.  The risorius and 

depressor anguli oris muscles are also clearly active in the formation of the embouchure.  

As the participant ascends in pitch, the movement of the risorius muscle is extenuated and 

the zygomaticus muscles pull the mouth corners diagonally upward.  The levator muscles 

also make a slight pull of the upper lip upward.  As the participant descends in pitch, the 

above muscles are relaxed and the depressor anguli oris and depressor labii inferioris are 

engaged. 

Tracking 

A clear tracking action is evident as the participant changes pitch.  The tracking motion 

is downward to ascend and upward to descend.  Although some of this movement is 

obscured by the participant’s facial hair, exercise E shows the tracking action quite 

clearly.  A movement of the head also compliments the tracking action.  The head tilts 

back to ascend and forward to descend. 

The exercises are completed comfortably by participant number twenty-one, who shows 

a seemingly equal workload in both the upper and lower lips during pitch change.  Despite 

this even workload, there is a heavy dependence on both tracking and pivoting actions. 

Summary 

Participant Number 21 

Instrument Type Euphonium 

Vertical Mouthpiece 

Placement 

Slightly high – 50-60% upper lip, 40-50% lower 

lip 
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Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion Both of the lips are active inside the mouthpiece and 

move in a clamping together action. 

Both the upper and lower lips roll inward towards 

the teeth to ascend in pitch and outward to descend 

in pitch. 

The aperture is an oval shape in the low register and 

thins out to a narrow slit by the top of the stave 

register. 

Facial Muscles The risorius and depressor anguli oris are active 

during the embouchure formation. 

Both portions of the orbicularis oris are active as 

the lips move through their clamping and rolling 

motions. 

To ascend in pitch, the risorius contraction is 

extenuated and joined by activity in the zygomaticus 

and levator muscles above the upper lip. 

To descend in pitch, the depressor anguli oris and 

depressor labii inferioris are engaged. 

Tracking  A clear tracking action is evident – down to ascend 

and up to descend. 

The tracking action is complimented by a tilting 

movement of the head – back to ascend and forward 

to descend. 

Table 50 - participant #21 summary 
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Participant #22 – Cornet 

 

Figure 79 - participant #22, viewing angles 

Interview Summary 

Participant number twenty-two reported not to have received any tuition or guidance in 

regard to his embouchure.  The participant was consciously aware of pulling both lips 

toward each other when ascending to higher register notes and cited lip slurs as part of a 

routine to maintain or develop the embouchure.  Due to an accident when young, 

participant number twenty two reported having his upper front teeth replaced.  This 

caused a significantly foreign feeling in regard to brass playing and development of facial 

muscles was needed to regain control of his performance ability.  Replacement of these 

teeth once again in the participants early twenties, required another significant 

development of facial muscles to regain control of his playing, despite efforts by dental 

professionals to make the replacement teeth as similar as possible.  No major embouchure 

shift was reported by the participant during this process.  The mouthpiece position 

remained the same, but, adjustments of the facial muscle activation patterns were 

necessary to accommodate the new dental structure. 

Embouchure Set Up 

Participant number twenty-two places his mouthpiece in a central position on the 

horizontal plane with equal distance between the rim of the mouthpiece and the corners 

of the mouth.  On the horizontal plane the mouthpiece is also placed quite centrally with 

the mouthpiece rim being occupied by an equal amount of upper and lower lip.  The 

corners of the mouth are drawn back laterally in the embouchure formation by the 

Risorius muscles.  The lip aperture at embouchure formation is a very wide but vertically 
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narrow oval shape.  The position of the instrument is low with an angle of around 45 

degrees created from the horizontal plane, in relation to the participant’s head. 

Airstream Direction 

The flow of air as it travels into the instrument is directed downward, so that it first makes 

contact with the lower portion of the mouthpiece.  High notes are aimed more toward the 

rim of the mouthpiece and low notes are aimed more toward the throat of the mouthpiece.  

The angle change is clearly guided by a change in the lip aperture shape. 

Lip Motion 

Both the upper and lower lips are active inside the mouthpiece and come together in a 

clamping motion to ascend to higher register notes.  In the low register the upper lip 

appears to be the more active in its clamping motion and the lower lip movement is small.  

As the pitch register increases above the stave however, the lower lip becomes much more 

active and it moves to tuck in behind the upper lip.  The lip aperture in the low register is 

a very wide and narrow oval shape.  This oval shape thins out to a narrow slit by the top 

of the stave register. 

Facial Muscles 

The motion of both the upper and lower lips shows evidence of activity in both the upper 

and lower portions of the orbicularis oris, although to apparent varying degrees according 

to the pitch register being produced.  The risorius is active in the embouchure formation 

drawing the lip corners back laterally.  As the participant ascends in pitch the levator 

anguli oris is also engaged together with the levator muscles inserting into the upper lip.  

The masseter is also recruited to bring the position of the jaw upward.  As the participant 

descends in pitch, the depressor anguli oris is engaged together with the depressor labii 

inferioris and the masseter is relaxed.  There is a significant movement of the jaw during 

pitch change. 

Tracking 

A clear tracking action is evident with a motion downward to ascend and upward to 

descend.  The tracking action is not aided by a movement of the head, the most significant 

moving part being the jaw.  It is perhaps this jaw movement that renders any movement 

of the head unnecessary. 
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The participant navigates the exercises comfortably with the occasional pitching error.  

The aperture created is quite wide and vertically narrow in comparison with some other 

participants, but this does not appear to affect the performance ability in any negative 

way.  There is a significant movement of the jaw in facilitating the various changes of 

pitch.  There is very little movement of the head in regard to a pivot action.  It is entirely 

possible that the need for a pivot action is removed by the extensive movement of the 

jaw. 

Summary 

Participant Number 22 

Instrument Type Cornet 

Vertical Mouthpiece 

Placement 

Centre 

Horizontal Mouthpiece 

Placement 

Centre 

Airstream Direction Down-stream 

Lip Motion Both of the lips are active inside the mouthpiece in 

a clamping motion as the pitch register increases. 

In the lower register, the upper lip is more active in 

the clamping motion 

In the upper register, the lower lip becomes more 

active and tucks in behind the protruding upper lip. 

The lip aperture is a wide, vertically narrow oval 

shape in the low register and thins out to a narrow 

slit by the top of the stave register. 

Facial Muscles The risorius is active during embouchure formation 

drawing the corners of the mouth laterally. 

The orbicularis oris is also active in both portions 

although to varying degrees depending on the pitch 

register. 

To ascend in pitch the participant engages the 

risorius, levator anguli oris, levator muscles of the 

upper lip and the masseter to bring the jaw upwards. 
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To descend in pitch the participant engages the 

depressor anguli oris and depressor labii inferioris 

and the jaw is relaxed. 

Tracking  There is a clear tracking action evident – down to 

ascend and up to descend in pitch. 

No movement of the head aids the tracking 

mechanism. 

The significant movement of the jaw likely replaces 

the need for any movement of the head. 

Table 51 - participant #22 summary 
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Common Trends from the Twenty-Two Participants 

Embouchure Set Up/Mouthpiece Position 

A common trend amongst the participants is the placement of the mouthpiece on the lips.  

Fourteen of the twenty-two participants (64%) place the mouthpiece on the lips in a high 

position, with more of the upper lip present inside the rim of the mouthpiece.  The amount 

of upper lip dominance varies from around 55% upwards to 90% with the resultant lip 

shape lending itself to a ‘downstream’ flow of air.  Of the fourteen high mouthpiece 

placement participants, five placed the mouthpiece off the vertical centre with two 

participants doing so in a significant manner, causing asymmetry of the embouchure set 

up.  Four of the participants (18%) place the mouthpiece in a low position, with less than 

half of the rim of the mouthpiece being occupied by the upper lip.  Two of these four 

participants place the mouthpiece in a position off the vertical centre.  This off centre 

positioning is very slight and not sufficient to be considered significant.  Surprisingly, 

only four of the twenty two participants place the mouthpiece in a central position with 

equal amount of both upper and lower lip inside the rim of the mouthpiece.  Furthermore, 

of these four participants, three place the mouthpiece at a vertically centred position.  My 

own observations of brass teachers, over an extended period of time, have shown a 

common trend and belief that the most appropriate placement of the mouthpiece, is at a 

horizontal and vertical centre of the lips.  Moreover, the pre-observation interview with 

participant number six, a participant who has clearly given much thought and deliberation 

to the subject of embouchure, indicated that placing the mouthpiece in any other position 

would be to create a “bad habit.”  The variety of placements exhibited suggest that no one 

single position is correct for all musicians and that the placement is a highly unique 

matter.  This is certainly congruent with the more modern writings that have been 

discussed in the review of associated literature (see – p.11). 

Summary 

• A vertically centred position is employed by four participants. 

• A vertically low position is employed by four participants. 

• A vertically high position is employed by fourteen participants. 

• Most participants place the mouthpiece in a horizontally central position but often 

with slight variation. 
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• A small number of participants place the mouthpiece significantly off the 

horizontal centre. 

Airstream Direction 

Eighteen of the twenty two participants (82%) direct the flow of air into the mouthpiece 

downward, so that it first makes contact with the lower portion of the mouthpiece cup.  

Four of the participants clearly directed the air in the opposite direction, with the air first 

making contact with the upper portion of the mouthpiece cup.  All of the participants that 

place the mouthpiece in a low position on the lips therefore, direct the flow of air into the 

mouthpiece, so that it first makes contact with the upper portion of the mouthpiece cup.  

Common understanding and reference to embouchure takes only “up-stream” and “down-

stream” embouchure types into consideration.  Five of the twenty-two participants offer 

a third perspective in this regard.  These five participants (numbers seven, eight, nine, 

thirteen and eighteen) change the flow of air to “side-stream” at various points.  For four 

of these participants (numbers seven, eight, nine and eighteen), all tuba players, the shift 

to “side-stream” happens when ascending to the higher register and is a visibly significant 

action guided by the lip and facial muscles.  Participant number thirteen makes this same 

action to a much lesser extent but in the mid register rather than the high register.  

Common to every participant is the way in which they manipulate the airstream during 

pitch change.  For higher notes, the airstream is always directed closer to the rim of the 

mouthpiece.  The opposite action is true for lower register notes, the airstream being 

directed closer to the throat of the mouthpiece.  This action happens regardless of whether 

the musician is playing “up-stream,” “down-stream,” or “side-stream.” 

Summary 

• The participants that place the mouthpiece either in a central or high position on 

the vertical plane, are identified as employing a “down-stream” direction of air. 

• The participants that place the mouthpiece in a low position on the vertical plane, 

are identified as employing an “upstream” direction of air. 

• This study has shown the existence of a “side-stream” technique. 

• The concept proposed by Wick (1971) that the direction of the airstream is 

manipulated to facilitate pitch change has been confirmed in this study.  This 

action is unanimous amongst the participant group, regardless of whether the 

performer is identified as “down-stream,” “up-stream” or “side-stream.” 
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Lip Motion 

Common to all participants is the reduction of the aperture between the lips as the pitch 

register increases.  To achieve this the lips come closer together in one of two ways.  

Either both lips move toward one another in a clamping together motion or one lip 

dominates the clamping motion, either upper or lower lip carrying the greater workload 

with the opposite lip remaining reasonably still.  The majority of participants show 

activity in both lips in this clamping motion with the exception of participants four, six, 

sixteen and twenty.  No correlation has been found in regard to a particular embouchure 

placement being responsible for a single dominant lip in the clamping motion and a 

significant variation is seen in the clamping motion of each participant.  The employment 

of another commonality amongst participants is the rolling of the lips inwards when 

ascending and outwards when descending in pitch.  The extent of this rolling motion 

varies greatly between participants and is often dominated by one lip.  In downstream 

musicians the lower lip tends to roll inwards and ‘tuck-in’ behind the upper lip when 

ascending to higher register notes, a concept that is stated to be incorrect in the highly 

detailed treatise of Farkas (1989).  The opposite can be said for upstream musicians who 

tend to roll the upper lip inwards to ‘tuck-in’ behind the lower lip when ascending.  

Participant number eleven showed a very even and equal amount of lip roll motion in 

both lips.  It is unlikely that a musician that didn’t place their mouthpiece in a vertically 

central position on the lips would exhibit this trait of equal lip rolling motion in both lips.  

The clamping or rolling motion of the lips is responsible for the change in the direction 

of the airstream.  The shape of the aperture between the lips is an oval shape for every 

participant in the low and mid registers.  This oval shape varies between participants with 

some appearing long and thin and others much more circular.  Five of the participants 

(numbers four, six, nine, sixteen and eighteen) maintained an oval shape of the aperture 

throughout the range of the instrument.  The oval shape becoming smaller in the higher 

register and larger in the lower register but always remaining oval in shape.  The aperture 

of all other participants resembles a narrow slit by the top of the stave register, with the 

oval shape completely disappearing. 

Summary 

• A clamping or rolling action of the lips is employed by all participants to facilitate 

pitch change to higher register notes, with a relaxing of this action to facilitate a 

descending of pitch. 
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• The clamping or rolling action is responsible for a change in the direction of the 

airstream. 

• The shape of the aperture is commonly oval in the low and mid registers but thins 

out to a narrow slit by the top of the stave register. 

• Some participants maintain an oval shape aperture into the upper register, but with 

no discernibly superior tone quality to the participants whose aperture shape 

changes to a narrow slit. 

Facial Muscles 

Research into the facial muscles involved in the brass musician’s embouchure has shown 

a focus on the depressor anguli oris muscle, the muscle responsible for drawing the 

corners of the mouth downward.  Whilst the participants in this study show a tendency to 

employ the use of the depressor anguli oris muscle, many other muscles are clearly 

recruited in the activation patterns.  No common activation patterns can clearly be seen 

in these observations and there appears to be a great many combinations used among the 

participants.  Some participants appear to use very few facial muscles, keeping any 

obvious workload to a very concentrated central area.  Other participants use a vast 

number of muscles from the eye area down to the chin.  The orbicular oris is a common 

muscle employed by all participants, as it responsible for the clamping together of the 

lips.  The mentalis muscle, responsible for the raising of the lower lip and bunching of 

the chin is recruited by only five of the participants.  Other muscles that are clearly in use 

frequently are: depressor anguli oris, levator anguli oris, risorius, zygomaticus, masseter, 

lateral pterygoid and the inserting levator muscles of the orbicular oris.  What is clear, 

is that the activation patterns and facial muscles recruited are directly related to the 

participants anatomical make up and tracking or pivot action.  The more still the facial 

muscles are kept, the larger the pivot or tracking action needs to be in order to compensate. 

Summary 

• Muscle recruitment varies dramatically from one participant to another. 

• The orbicularis oris muscle is the most visibly active muscle during performance. 

• The recruitment of facial muscles is directly related to the anatomical make-up of 

each participant and facilitates a tracking or pivot action. 

• Where the facial muscles are kept quite still, a larger tracking or pivot action is 

employed. 
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Tracking/Pivot 

The tracking and/or pivot action employed by each participant refers to either a movement 

of the mouthpiece and lips together as a connected unit over the dental structure 

underneath, or a movement of the participant’s head.  Despite comments by participants 

during pre-observation interviews about a tracking or pivoting action being a “bad habit,” 

every participant employs one or other of these mechanisms during performance.  With 

the exception of participant number fifteen, who is hard to analyse due to significant facial 

hair, clear evidence shows these mechanisms in action to varying degrees of significance.  

Of the high mouthpiece placement participants, six display an upward tracking action to 

ascend in pitch and downward tracking action to descend in pitch.  Seven of the high 

mouthpiece placement participants display the opposite tracking with a movement 

downward to ascend and upward to descend in pitch.  The low mouthpiece placement 

participants display an equal distribution employing each tracking action with two 

participants favouring each direction.  The central placement group of participants were 

more likely to track downwards to ascend and upward to descend with three of the 

participants using this motion and only one using the opposite motion.  With only four 

participants making up this group, a definitive conclusion on the tendencies of central 

mouthpiece placement would not be appropriate.  Fourteen of the participants also 

compliment the tracking action with a pivot of the head, the head moving backwards to 

ascend in pitch and forwards to descend in pitch.  One participant makes the opposite 

motion of the head moving forwards to ascend in pitch and backwards to descend in pitch.  

The amount of movement made by the head varies significantly between the participants.  

Where only a small movement is made, there is a significant amount of facial muscle 

movement evident.  Where a larger movement is made, the facial muscle movement is 

much less. 

Summary 

• Despite the idea that pivoting or tracking is a “bad habit,” every participant 

employs either a tracking or pivot action, or both, during performance. 

• Tracking actions can be either upward to ascend in pitch and downward to descend 

in pitch or downward to ascend in pitch and upward to descend in pitch. 

• This study does not show a correlation between mouthpiece placement and the 

tracking action used by participants. 
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• A pivot movement of the head is employed by fourteen of the twenty two 

participants, particularly in the extremes of register. 

• The pivot action can be backwards to ascend and forwards to descend or forwards 

to ascend and backward to descend.  The most common action among participants 

in this study is backward to ascend and forwards to descend. 

• Where a smaller tracking or pivot action is made, a larger movement by the facial 

muscles is made. 

Dynamic Variance 

No clear and obvious differences were observed as dynamics varied.  It was expected that 

a smaller aperture shape would be evident in the lower dynamic range and larger in the 

higher dynamic range.  However, no significant change in aperture size or shape was 

evident in the varying dynamic ranges, although a change in the amount of visible 

vibrating surface area was evident in the higher dynamic range, particular amongst the 

low brass participants.  This study shows therefore that dynamic variance is less a function 

of embouchure and aperture than it is of air flow/pressure.  Tracking actions and facial 

muscle activation patterns remained consistent through the repeated attempts.  A number 

of participants however, did not present a significantly varied dynamic range when 

repeating the musical extracts. 

Summary 

• Dynamic variance does not have a significant effect on the size and shape of the 

aperture. 

• A larger vibrating surface is evident in the higher dynamic range, particularly 

amongst low brass participants.  

Guidance 

45% of the participants observed indicated that they had received tuition or guidance in 

matters relating to embouchure.  This guidance varied from general monitoring of the 

embouchure set up during regular lessons as a child, to non-specific advice, or at the other 

end of the spectrum, complete embouchure change and overhaul.  23% of the participants 

had been guided by a teacher through embouchure related problems.  Participant number 

one corrected a problem of storing air behind the upper lip which caused issues with tone 

quality and stamina.  Participants number ten, twelve and nineteen had undergone 

complete embouchure changes, with participant number ten and nineteen being guided 
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through a change from a downstream to upstream embouchure type.  None of the 

participants reported to having received any guidance on the manipulation of air as it 

travels into the mouthpiece, despite this being a common trend amongst every participant.  

Such a common trend leads me to conclude that the direction of air traveling into the 

mouthpiece is of vital importance during performance.  It is surprising to find that this is 

an area that is either not understood or not taught by many.  This study has revealed for 

the first time that a third air stream direction exists in brass playing – the “side-stream” 

direction.  This is in addition to the previously known about “up-stream” and “down-

stream” direction.   

Similarly, none of the participants reported to have received any guidance on the 

employment of a tracking or pivot action.  Moreover, this is a subject that participants 

referred to in a negative manner, indicating that one should never employ such an action.  

Pedagogical brass method books discussed in chapter two also discuss head movement in 

pivoting as being an action that is to be avoided.  Yet the evidence of my study, clearly 

shows that all participants employ one or other, or both mechanisms (pivot and tracking).  

This is an extremely important finding which will be discussed further in chapter six. 

Summary 

• Just under half of the participants have received guidance in matters relating to 

embouchure. 

• Four of the participants have been guided through the process of an embouchure 

change. 

• None of the participants have received guidance in regard to airstream direction. 

• None of the participants have received guidance in regard to tracking or pivot 

actions. 

• A third air stream direction in the mouthpiece has emerged from my study. 

• Pivoting and tracking movements were employed by all participants. 

Awareness 

Few participants, during the pre-observation interview, appeared to have given much 

thought to the subject of embouchure.  Those that had given the subject some 

consideration were more accurate in their description of the physiological mechanisms 

they employ during performance.  However, the self-assessments given by this group of 

participants, is only a small part of the full working list of mechanisms and is not always 
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correct.  Several participants believed it is good practice to keep their head and instrument 

very still during performance.  Several stated that they make an effort to keep the aperture 

as open as possible.  The observation process shows both to be quite incorrect given that 

all participants employ a tracking and/or pivot action and most participants reduce the lip 

aperture to a narrow slit by time they reach the register at the top of the stave.  This 

strongly suggests that the monitoring process used by this author during the recorded 

observations could be a useful learning tool for musicians, and would shed light on 

personal traits that they are not aware of. 

Conclusion 

From the evidence provided above, it would appear that, the general awareness of 

embouchure related matters amongst participants is somewhat lacking.  Few participants 

have received any tuition or guidance on the elements of embouchure that the observation 

experiment has shown to be most important.  Moreover, the elements that appear to be of 

most importance are given little attention in the majority of embouchure related literature.  

Despite some variance amongst participants, such as the activation patterns of facial 

muscles and the placement of the mouthpiece on the lips, there are clear signs of common 

trends, sufficient to formulate conclusive statements. 

• The common conception of “up-stream” and “down-stream” embouchure types is 

appropriate but a “side-stream” embouchure type is also prevalent, particularly 

amongst low brass musicians. 

• Significant manipulation of the orbicularis oris muscle is employed by all 

participants to facilitate pitch change. 

• The lips move in a rolling motion inward to ascend and outward to descend.  This 

is employed, to various degrees, by participants with differing combinations of 

upper/lower or equal lip dominance. 

• The direction of air as it travels into the mouthpiece for high notes is toward the 

rim of the mouthpiece, with low notes requiring air to travel toward the throat of 

the mouthpiece. 

• An oval shape of the lip aperture can be maintained through the range of the 

instrument.  Most commonly however, this shape thins out to a narrow slit by the 

top of the stave register. 
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• A tracking action of the mouthpiece on the lips, as a connected unit, traveling 

upward or downward over the underlying dental structure, is employed by all 

participants. 

• There is no proven association between a particular embouchure type with an 

associated tracking direction in this study. 

• A movement of the head often compliments the tracking action, usually back to 

ascend in pitch and forward to descend in pitch. 

• Where a movement of the head is not evident, a significant movement of facial 

muscles or the jaw is present. 

I can now state that these nine bullet points above offer an overview of what we now 

know to be common factors in the brass wind embouchure.  My research has pulled 

together the findings of previous studies and the opinions of brass pedagogues in the 

literature, with my own findings from my observational study.  The mechanical 

embouchure movements of the observed participants reinforce some of the elements of 

the embouchure concepts found in the associated literature.  Most significantly the 

observations support the concept of airstream direction as proposed by Wick (1971).  

Every participant in this study conforms to Wick’s proposal that air is directed closer to 

the rim of the mouthpiece for high notes and closer to the throat of the mouthpiece for 

low notes.  The tracking or pivot mechanisms first proposed by Reinhardt (1973) are also 

found in every participant with the mouthpiece and lips sliding over the dental structure 

as a linked unit either in an upward or downward motion.  The lip role motion proposed 

by Smiley (n.d) is also utilised by participants to varying degrees, with the lips rolling 

inward to ascend and outward to descend in pitch.  Only a small number of participants 

display the characteristics of the Louis Maggio system (MacBeth 1985) and none of the 

participants displayed characteristics of the Tongue Controlled Embouchure (Callet 

1992).  A detailed knowledge of embouchure concepts and characteristics has been shown 

to be rare and incomplete amongst the brass musicians who have taken part in this 

research.  However, the observational studies of individual participant’s embouchure 

mechanisms clearly show how the generally accepted embouchure training exercises, 

such as lip flexibilities and long tones, can be so successful.  My research therefore offers 

valuable insight into the combination of mechanisms at play in the brass wind 

embouchure (the nine bullet points of my conclusion above).  These are mechanisms that 
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brass musicians should be aware of, and this knowledge justifies a more thorough and 

systematic approach to the way in which the embouchure is trained. 
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Chapter 6 - Discussion 

This research began by asking four questions: 

1. What are the physiological mechanisms and characteristics of the brass wind 

embouchure? 

2. What are the common trends and practices amongst brass wind musicians in 

regard to embouchure? 

3. What pedagogical implications can be drawn from this research? 

4. What new approaches to brass training can be suggested as a result of this 

research? 

These questions have been answered using a variety of methods as outlined in the 

previous chapters.  This chapter will begin by outlining the answers in detail and moving 

on to identifying key themes that have arisen from the research.  

In answering question 1, this research used an observational study to provide relevant 

data alongside the existing literature.  Together, this has provided valuable information 

on the external mechanical elements of the brass wind embouchure and revealed some 

commonalities amongst the participants studied.  The purpose of the observational focus 

of this research was to identify and document the external physiological mechanisms at 

work during a series of performance related tasks, in an attempt to offer clarity to the 

information found in related literature.  This literature has offered a variety of 

perspectives on the external mechanics which are often contradictory in nature, or only 

paint a portion of the overall picture.  A statement that has rung true throughout this 

research journey is that “there are as many embouchures as there are players” (Farkas 

1956, 19).  Each musician’s embouchure is as unique as their own anatomy.  This is 

particularly evident when observing where each musician places the mouthpiece on the 

face.  Although the majority of participants in this study have a tendency to place the 

mouthpiece higher on the lips, leaving a greater proportion of the upper lip inside the rim 

of the mouthpiece, the extent of this tendency, combined with the placement on the 

horizontal plane, ensures every embouchure is unique.  Despite the uniqueness of each 

musician’s embouchure, this research also shows some definitive consistencies amongst 

its participant sample.  The physiological mechanisms have been identified and the data 
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is sufficient to reveal clear and concise patterns amongst the participant group, which can 

be divided into the following elements: 

1. Airstream direction. 

2. Lip motion. 

3. Facial muscles. 

4. Tracking. 

Discussion of the External Physiological Mechanics 

1. Airstream Direction 

Every participant in this study appears to conform to the proposition offered by Wick 

(1971, 19) that the pitch of the note is directly linked to the direction of the airstream.  

This concept is in direct conflict with the writing of Farkas, who states that the lips should 

be aligned and the airstream directed straight through the bore of the mouthpiece (1989, 

9).  All participants in this study provide evidence to reject the concept presented by 

Farkas and accept that offered by Wick.  This also reinforces the findings of Wilken 

(2000) and Turnbull (2001).  The air strikes the mouthpiece closer to the rim of the 

mouthpiece for higher register notes and closer to the throat of the mouthpiece for lower 

register notes.  This study also indicates that musicians that blow air into the mouthpiece 

in a “down-stream” manner, that is, those whose air makes contact first with the lower 

portion of the mouthpiece, are in the majority which also confirms the findings of the 

MRI study conducted by Schumacher et al. (2013).  Less than 20% of participants 

exhibited the opposite traits and blow air into the mouthpiece in an “up-stream” manner.  

These “up-stream” musicians continue to exhibit the directional traits shared by the down-

stream musicians.  The air still first makes contact with the mouthpiece cup closer to the 

rim for high notes and closer to the throat for low notes, but this contact is with the upper 

portion of the mouthpiece.  Furthermore, a group of participants display a tendency to 

direct air in a sideward manner.  This is often in addition to either a “down-stream” or 

“up-stream” embouchure set up and the musician usually makes the shift of airstream 

direction when ascending to higher register notes.  The same principle runs true, that the 

higher the pitch of the note the closer to the rim the airstream is directed.  The participants 

in this study do not show any discernable loss of sound quality when employing this 

action.  Therefore, it can be said that, there are no negative musical connotations of 

employing this technique.  Indeed, it has been observed as a successful and consistent 
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physiological mechanism, employed by participants in this study.  This offers another 

perspective to the traditional view that musicians are either “up-stream” or “down-

stream” players; there are also those that could be considered “side-stream.”  Regardless 

of which of these three tendencies are employed, the consistent factor is the air striking 

closer to the rim of the mouthpiece for higher register notes and closer to the throat of the 

mouthpiece for lower register notes. 

2. Lip Motion 

The study has shown that unique to every musician is the extent to which each lip is rolled 

in toward the teeth when ascending to higher register notes.  Similarly, the extent to which 

each musician may employ a clamping action of the lips is also unique, as is the ratio of 

the workload between upper and lower lips. The upper lip may roll or clamp more than 

the lower, or the lower lip may roll or clamp more than the upper.  Both lips may roll 

and/or clamp equally, or one lip may not show any signs of rolling or clamping at all.  

What is common and consistent however, is that every musician rolls at least one, if not 

both lips, in toward the teeth as the pitch register increases together with a clamping 

motion where either the upper or lower lip dominates, or equal work ratio is employed.  

This motion of the lips is directly related to the desired change in the direction of the 

airstream.  Any rolling or clamping action of either lip facilitates the ability of the 

musician to direct the stream of air, either closer to the mouthpiece rim or closer to the 

mouthpiece throat. 

3. Facial Muscles 

The mouthpiece position, jaw position and mouth posture exhibited by the majority of 

participants in the observational study, conform to the suggestions of optimal efficiency 

presented by Isley (1972).  The data in this observational study however show a vast array 

of muscle activation patterns to be employed by participants, the significant variance 

between participants does not show a correlation to Isley’s suggestion of optimal patterns 

of muscle activation.  Often the risorius is active in drawing the mouth corners laterally 

in the embouchure set up.  Sometimes the depressor anguli oris is particularly active in 

drawing the mouth corners down, or the levator labii superioris and depressor labii 

inferioris, working in opposite directions in a balanced tension.  Some participants 

exhibited a tendency to activate the muscles below the lower lip, pulling down, keeping 

a flat chin shape whilst others engage the mentalis, pulling towards the lower lip and 
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bunching the surface skin area of the chin.  The orbicularis oris was significantly active 

in all participants, as would be expected, given that this is the point of greatest contact 

with the mouthpiece and is directly responsible for any action to roll the surface area of 

the lips inward toward the teeth.  The workload, and recruitment of facial muscles outside 

of the orbicularis oris, serves two purposes.  The first is to support the lip motion and 

facilitate the necessary change in lip shape required, to affect the direction of the 

airstream.  The second is to facilitate a tracking action, that is exhibited to some degree, 

by all participants in this study. 

4. Tracking 

To varying degrees, each participant in this study employed a tracking action during pitch 

register change.  The tracking action being a movement of the mouthpiece and lips, as a 

combined unit, sliding either upward towards the nose or downward toward the chin.  The 

facial muscle activation patterns of each participant are directly related to this tracking 

action, which was first proposed by Reinhardt in his Encyclopedia of the Pivot System 

(1973) and further explored by Wilken (2000), Turnbull (2001) and Woldendorp, 

Boschma, and Amstel (2016).  The tracking action facilitates an alignment shift, placing 

the lips either higher or lower in relation to the stream of air traveling through the mouth 

cavity and thereby allowing for greater control of the airstream direction.  Although 

Reinhardt classified the characteristics and tendencies of particular embouchure types and 

their relative tracking actions, there is no evidence to support such a stringent 

classification amongst the participants in this study.  What can be said is that a tracking 

action exists in every participant, the direction of which is not supported by any specific 

embouchure placement or airstream directional tendencies.  Further to the tracking action, 

a pivot movement was also common among the participants, this movement being a tilting 

of the head backward or forward during pitch change.  There is no evidence to support 

any classification of pivot in a particular direction, in relation to embouchure type, 

mouthpiece placement, tracking action or airstream direction.  What is evident, though, 

is that where little movement is made by either facial muscle activation, tracking action 

or lip motion, a greater pivot movement occurs.   This information therefore becomes of 

great significance to the musician or teacher who need to be aware of a compensatory 

action being necessary when one or more of the mechanical adjustments is small. 
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Discussion of the Interlinking Mechanics 

The examination of the external mechanics in this study shows each of the four identified 

elements above to be interdependent, seemingly with the ultimate objective being a 

change in the direction of the airstream.  The airstream is manipulated by the lip motion, 

which is in itself manipulated and facilitated by a movement of the facial muscles.  The 

movement of the facial muscles also facilitates a tracking action, which makes further, 

suitable alignment of the airstream possible.  Where the movement of one component in 

the chain is small, a compensatory movement is made by another component.  The 

evidence is both clear and concise, in support of this concept of interlinking mechanics.  

The most obvious example of this amongst the participant observations was the 

observation of participant number seventy.  This participant stated during the short 

interview that she had received instruction as a young student to keep any movement of 

the facial area as still as possible.  This was indeed a characteristic of the participant 

during the performance tasks, where the facial muscles were kept in a relatively still 

position.  However, to compensate for this stillness, an extreme pivoting action of the 

head was identified during pitch change.  Two factors are common and consistent 

amongst all participants observed: the airstream direction and tracking action.  It is 

surprising then that neither of these factors are indicated in either of the data collection 

avenues of this research.  None of the survey participants refer to airstream direction or 

tracking action in their comments or responses.  Similarly, none of the observation 

participants make any mention of these factors in their interview comments.  This would 

appear to indicate that the mechanics of the embouchure are either not widely understood, 

or that they are intentionally ignored. 

Common Trends 

In answering question 2, this research used an online survey of brass musicians from 

around the world.  The purpose of this survey was to identify common trends and 

practices amongst the brass musician community, in their approach to embouchure 

training and development.  A survey such as the one conducted in this research has not 

been found in the literature and therefore offers a unique perspective in understanding the 

trends and practices of the brass musician community.  Three themes have emerged from 

the analysis of this research: 

1. Lack of unity amongst brass players. 
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2. The “just play” approach. 

3. Use of training devices.  

1. Lack of unity amongst brass players 

There is some unity to be found amongst the survey respondent group, particularly in 

regard to the perceived importance of facial muscles in the embouchure and the support 

for the perceived effectiveness of the listed embouchure training exercises, in particular, 

lip flexibilities, long tones and dynamic range exercises.  A surprising fact drawn from 

the survey data though, was the lack of unanimity in the perception of dental structure 

importance.  The dental structure is the foundational point of the embouchure, the scaffold 

over which everything else sits.  The dental structure dictates where the mouthpiece will 

sit on the individual’s lips.  A malformation will result in an adjusted mouthpiece 

placement, a tooth bearing forwards significantly further than the rest will likely be the 

central point of the lip aperture and particularly long teeth, in relation to the length of the 

individual’s lip, will result in an adjustment of mouthpiece placement on the vertical 

plane.  Moreover, the data drawn from the observational studies, clearly indicates a 

tracking motion – a sliding movement of the mouthpiece and lips as a complete unit over 

the dental scaffold, up or down to facilitate pitch change.  Dental structure is therefore an 

integral factor in the anatomical make-up of the embouchure but almost 40% of 

respondents to the survey do not feel that it is important in the training of the embouchure.  

Perhaps the feeling amongst these respondents is that once a mouthpiece placement 

position has been selected by the musician, the supporting structure no longer needs 

consideration.  Alternatively, the supporting dental structure is not considered at all by 

this group of respondents.  Little insight was offered through cross analysis of the various 

respondent demographic groups, but of particular note was the percentage of respondents 

that indicated teachers to be a significant source of performance practice information.  

This is in itself is not the surprising factor, as it seems self-evident that teachers would 

hold a wealth of specific, subject related knowledge.  The significant aspect here, is that 

cross analysis of the teacher and tertiary music professionals group shows a lack of 

cohesive approach to embouchure training and the resources used.  Even within this group 

of individuals, the frequency of response for specific literature, materials or exercises is 

low.  It is hardly surprising then to find a lack of unity amongst a wider community of 

musicians, if teachers and tertiary music professionals are not unified in their approach. 
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2. The “just play” approach 

Strong support of the effectiveness of selected embouchure training exercises was 

expressed by the survey respondent group.  Moreover, a comprehensive list of the benefits 

of a strong well-maintained embouchure was presented, with almost every individual 

making a contribution.  The most frequently specified benefits related to the quality of 

tone produced, the control of pitch range and overall performance stamina and endurance.  

Despite this, only 58% of survey respondents and 60% of the observation participants 

stated that they actually engage in any specific activity to strengthen or maintain their 

embouchure.  This lends weight to the idea that as a musical community, brass players 

often employ a “just play” approach, using repertoire as a focus rather than exercises to 

target the various components or elements of performance.  A very basic analogy would 

be that of an athlete or sportsperson, whose sole engagement in their pursuit was to engage 

only in that very pursuit.  A golfer, or footballer, just playing the sport, with no time spent 

in the gym strengthening muscle groups, practicing the golf swing or the striking of the 

football in isolation.  Development is achieved simply by playing the game.  This may 

certainly appear to be a more pleasurable style of engagement than the tedious nature of 

isolated repetition.  However, I believe much of the reasoning for this approach can be 

attributed to the tutorial materials found in the literature.  The review of this literature in 

chapter two highlighted a distinct lack of commentary and guidance about the approach 

that should be taken when performing the exercises contained in each publication.  Of the 

fifteen publications examined, only one was referred to with any significant frequency of 

response by survey respondents in this research.  The publication being the Cornet 

Method of Jean Baptiste Arban.  Arban’s work provides the brass musician with an 

extensive quantity of quality exercises to refine their craft, yet guidance as to how to use 

these exercises is somewhat lacking.  It is left to the musician to decide how they will 

approach these exercises and how they will structure their practice.  It is hardly surprising 

then, to find such a large percentage of the brass playing community employing a “just 

play” approach. 

3. Use of training devices 

A common thread in this research has been the very low number of participants or 

respondents that employ the use of modern training devices.  For a number of years, 

devices for the training of the embouchure have been on the commercial market.  Brass 

Innovations Germany, market two embouchure related products; the Lip Dumbbell and 
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the Jericho Lip Expander.  Warburton Music Products, market the P.E.T.E (Personal 

Embouchure Training Exerciser) and P.E.T.E Pro and u-trainer.com, markets the U-

Trainer.  Of these five products, only one was mentioned by any survey respondent or 

observation participant, which poses the question: is embouchure strength something that 

is not really seen as being important by brass players?  But, responses to the survey 

indicate that respondents are well aware of the strength benefits.  Are these devices 

actually known to musicians?  There is a significant variety in the avenues suggested by 

respondents for gathering performance practice related information.  These devices would 

most likely be marketed to musicians through web sites and publication journals.  Only 

25% of survey respondents indicated web sites to be a likely source of information to 

them and only 9% indicated journal publications.  It is entirely possible that the existence 

of these devices is simply not known well enough for the wider community to be engaging 

in their use.  My own experience with such devices has been far from extensive or 

scientific.  However, over a short period of time using a P.E.T.E, I managed to create an 

excessive amount of tension in my lip muscles, sufficient to temporarily render my 

performance ability completely ineffective.  This may have been the result of overtraining 

or improper approach.  Furthermore, this was also reported by one survey respondent, a 

tertiary music professional, who commented about a number of colleagues who had 

experienced similar situations when trialing such devices.  The virtues of such devices 

however, appear to be extolled by a great number of prominent brass musicians, if the 

marketing materials are to be believed.  More information about these devices and the 

most suitable ways to use them is certainly needed, if these are ever to become commonly 

used by the brass playing community. 

Pedagogical Implications 

In answer to question 3 at the start of this chapter the implications of the study are outlined 

below, with comparisons made to the existing literature where relevant. 

1. Implications of the interlinking mechanics 

It has been known for many years that a great deal of benefit can be achieved through 

exercises such as lip flexibilities.  “Gaining embouchure strength, sensitivity and control 

is usually and correctly developed through some form of long tones and slurs” (Weast 

1965, 11).  Throughout my performance and teaching career, I have placed a significant 

emphasis on this type of exercise with much success.  The reason for employing this type 
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of exercise has always been obvious to me, due to the significant benefit that I have felt 

through my performance.  These benefits have included; improved range, sound quality, 

stamina, flexibility and general pitching accuracy, many of the benefits that were also 

listed by the survey respondents in this research.  What is clear through this research is 

that through the performance of lip flexibility studies, the interlinking mechanics are 

coordinated and trained to work in complete synergy.  During the observational study, 

there were some participants that struggled with one or more of the exercises presented 

to them.  These participants had stated during the interview that they did nothing to train 

their embouchure.  Whilst observing the struggle through the performance of the 

exercises, it was clear that a synergy of the interlinking mechanisms was not present.  

Therefore, I believe that the new knowledge uncovered in this research in regard to the 

physiological mechanisms of the embouchure, offers strong justification for the use of lip 

flexibility studies as a means of achieving synergy between the individual elements. 

Arnold Jacobs states “we cannot teach embouchure” (Frederiksen 1996, 124).  It is true 

that consciously trying to control the minute movements involved in the tracking or 

pivoting mechanisms, would likely be detrimental to the performance success of the 

musician.  There are simply too many coordinated and tiny movements involved to be 

consciously controlled at one time.  If the brass musician was to focus on each and every 

aspect of the external embouchure mechanisms, they would consciously be: 

• Focusing on the manipulation of one or more of the facial muscles. 

• Focusing on the direction of the air stream as it travels into the mouthpiece. 

• Potentially be focusing on the shape of the aperture between the lips. 

• Focusing on a clamping and/or rolling motion of the lips. 

• Focusing on a tracking motion. 

Given that the objective outcome is that of a musical intention, it is obvious that these 

individual mechanisms cannot be simultaneously considered.  These actions are best 

learned through the sensation of feeling, therefore, the exercises being used to train these 

mechanics become vitally important.  Given the interconnectivity of the mechanisms, it 

is clear why lip flexibility, or mixed interval exercises would be so successful in the 

conditioning of the embouchure.  In any of the musically based embouchure training 

exercises, we are striving to condition the body to elicit an unconscious response to a 

specific task, to develop muscle memory to the point of ultimate efficiency.   
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The new knowledge learned from this research also offers a series of options to the 

musician who may be seeking to overcome a particular performance challenge; for 

example, the ability to produce a note of a certain pitch during performance.  An 

instruction or conscious thought towards experimentation of a lip rolling motion of either 

or both of the lips might be helpful to the musician.  Similarly, an instruction to give 

conscious thought to the direction of air as it travels into the mouthpiece may also be of 

help as an independent experiment.  Given the extremely high level of variables exhibited 

amongst participants in this study, a process of experimentation of such actions would be 

the most appropriate form of application.  Future learning materials that offer the 

musician a complete explanation of the physiological mechanisms and potential 

variables, alongside musical exercises, would be extremely beneficial in achieving a 

greater and widespread understanding of this subject. 

2. An athletic perspective 

There has been little data identified through this research, to support the idea that brass 

musicians apply principles of physical fitness in their performance practice.  There is also 

a lack of this type of approach documented in the tutorial materials found in the literature.  

A small body of literature addresses this subject and proposes the concepts of; priority 

systems, circuit systems, cyclic interval overtraining, tapering, periodization, active rest 

and multi-lateral training.  An example has been provided as to how such principles could 

be integrated into the performance practice of the brass musician: see Appendix 1, where 

an example from the author’s own practice session is provided.  The example given, could 

integrate any of the exercises found in the tutorial materials or existing literature.  

Furthermore, it is possible that the use of a modern training device could also be 

integrated into this style of practice session, most likely in the multi-lateral training 

section.  Further examination and study into the effectiveness of such a regime is 

necessary to inform future brass pedagogy. 

The data gathered in the observational stage of this research, shows a high level of activity 

in the orbicularis oris muscle during performance.  The muscle manipulates the shape of 

the lip aperture considerably and has to withstand continued air pressure forces.  Its 

workload therefore, incorporates very fast movements and also periods of sustained static 

control.  Any brass musician, who has not picked up an instrument for a period of time 

will attest to the fact that embouchure strength is lost very quickly and is difficult to 
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regain.  As one survey participant describes, embouchures are “like building sandcastles.  

Here today and gone/washed away tomorrow.”  Moreover, it is the constant goal of the 

brass musician to gain more endurance, to be able to perform for longer periods of time 

without the facial muscles tiring past the point of conscious or unconscious control.  

Indeed, it was cited by 75% of survey respondents as a benefit of a strong, well maintained 

embouchure.  As discussed earlier in this research, there is evidence to suggest that the 

muscle fiber make-up of the orbicular oris is around 30% type I (slow twitch) and 70% 

type II (fast twitch) (Freilinger et al. 1990).  That is to say, 70% of the muscle fibers in 

the orbicularis oris are designed to deal with fast bursts of activity and only 30% of the 

muscle fibers are designed to deal with slower more sustained bursts of energy.  Research 

into the ability to “interconvert” the properties of muscle fiber type is conflicting.  

However, the findings of a study by Wilson et al, suggest that “altering fiber types and 

percentages might be achievable via exercise” (2012, 1724, 1727).  Perhaps then, as the 

brass musician engages in embouchure training exercises, or any performance task that is 

placing a workload on the facial muscles and repeated with sufficient frequency, a change 

in the muscle fiber type properties occurs.  A definitive knowledge in this area would 

significantly advance brass pedagogy in general. 

3. The Observational Method 

The data collected through the observation and survey stages of this research, has failed 

to identify a single respondent or participant that is aware of all of the physiological 

mechanisms of the embouchure.  In light of this, and in considering the impracticalities 

of consciously considering each of the mechanical elements simultaneously during 

performance, the question that must be asked is this: is a full understanding of the 

physiological mechanics actually necessary or of any use to the brass musician?  Since 

engaging in this research, I have fielded many enquiries about embouchure related 

problems and worked with my own students through embouchure related challenges.  The 

understanding of the various mechanisms and how each individual might employ a 

slightly different approach, has helped greatly in my ability to effectively contribute to 

overcoming these challenges.  The observational method employed in this research, has 

therefore proved to be successful and could be of use as a diagnostic and/or monitoring 

tool for teachers and musicians.  As a tool however, the observation is only as good as 

the factual knowledge supporting it.  For a teacher or musician to gain anything from this 

observational method, a full understanding of the working physiological mechanisms is 



 244 

a necessity.  Furthermore, the observational method outlined in this research could be 

used to enhance the diagnostic tool (C.O.D.E) developed by Woldendorp et al. (2019).  

The two external camera angles enable a clearer observation of any pivot or tracking 

action employed by the performer during performance, than is possible with a single 

camera image.  The substitution of the LipCam to observe the motion of the lips inside 

the mouthpiece would also provide a more authentic mode of observation than the 

suggested mouthpiece visualizer or clear plastic mouthpiece suggested in the instructions 

for the use of C.O.D.E. 

Implications for Future Research 

Question 4 at the start of the chapter asked what new approaches to brass training can be 

suggested as a result of this research? In answering this, there are several areas to 

consider:  

1. The physiological mechanics. 

2. The aperture enigma. 

3. Facial muscle development. 

4. The application of athletic principles. 

5. The effectiveness of embouchure training devices. 

1. The physiological mechanics 

Categorization of the tracking characteristics of each participant, such as that found in the 

work of Reinhardt (1973), was not possible in this study.  It is possible that a larger subject 

group may offer some ability to make such a categorization and detailing of associated 

characteristics.  Furthermore, the participants in this study were representative of a wide 

ability of performance levels.  Further observational studies of elite musicians only, may 

offer greater insight into potential categorizations, which may be used as a baseline and 

help to inform pedagogical instruction.  Similarly, studies of elite musicians only, may 

offer further clarification of the importance of aperture shape.  Longitudinal case studies 

incorporating exercises that may shape aperture over time, such as long tone or dynamic 

range exercises, may offer further insight into this area of the brass musician’s 

physiology. 
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2. The Aperture Enigma 

This study used a specifically commissioned product which enabled the observation of 

the brass musician’s aperture in real time.  Without the aid of technology, to slow down 

the movement of the lips inside the mouthpiece, the complete oscillation cycle of the lips 

cannot be seen.  The human eye is not capable of registering each cycle, which may be 

the reason for some confusion in this area.  There is a belief that keeping the aperture as 

open as possible is the key to creating a good sound.  One participant mentioned in the 

pre-observation interview, that they strive to achieve keeping an open aperture at all 

times.  This was proven to not be the case in the observation, where the same participant’s 

aperture became a very narrow slit by the top of the stave register.  Severn states in his 

book Trumpet Solutions – A Path to Stress Free Trumpet Performance, that the lips do 

not actually touch (2007), yet the studies of Leno (1987), Copley (1996) and Ayers 

(1998), state that a complete closure of the lips occurs at the end of every oscillation cycle.  

Moreover, Leno states “during the vibration cycle, the lips close completely – when they 

do not, poor tone quality results (1970).”  In observing participants through the Lip Cam 

viewing angle, it does appear that the aperture can remain in a seemingly open position.  

This is particularly evident when observing lower register notes.  What is of interest here, 

is that if we accept the view presented in the empirical evidence, full lip closure occurs at 

the end of each oscillation cycle and occurs at a speed greater than the human eye can 

perceive.  It must therefore be the shape of the aperture that gives the impression of 

remaining open.  The elastic properties of the orbicularis oris muscle return to its starting 

point shape after each oscillation cycle is complete, therefore giving the impression of the 

aperture staying open, as the open aperture is what is registered by the human eye.  There 

is perhaps some evidence then, to lend weight to the view that an open aperture shape 

could be achieved through a conditioning program and indeed be beneficial to the brass 

musician.  However, only five participants in this study exhibited a clear, open oval shape 

of the embouchure, throughout the range of notes studied.  This group was comprised of 

an amateur trumpet player, a professional trombonist, a professional tuba player, an 

amateur horn player and an amateur tuba player.  This is not a group that stands out for 

any specific reason.  The quality of the tones produced by this group as a whole was not 

significantly superior to that of the wider participant group in this study.  It could be 

argued then, that perhaps the open aperture is a trait only exhibited by professional level 

musicians.  However, there were other professional musicians amongst the larger 

participant group that did not exhibit this trait.  Further examination, using a greater 
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number of participants may shed some light on the importance of this element of the brass 

musician’s embouchure and identify some consistencies amongst a group that exhibit this 

trait. 

3. Facial muscle development 

Although out of the current research strengths of this researcher, it would be of interest 

to study the muscle fiber type percentages in the facial muscles of brass musicians at 

varying levels of performance abilities, from complete beginners to seasoned 

professionals, in a number of different ways.  Firstly, to establish any obvious 

commonalities or differences in the data acquired from musicians of various levels of 

performance ability.  Secondly, to record the fiber type data over the course of an 

extended period of deliberate and structured embouchure development.  Research in this 

area could provide insight into whether or not an interconversion of muscle fiber types is 

possible and help to inform efficient approaches to brass embouchure training and 

development.  This research would also help to inform human movement science, where 

conflict is currently evident on this matter.  Noninvasive techniques for the mapping of 

muscle fiber distribution should be sought, such as those carried out by Wilson (2012). 

4. The application of athletic principles 

The body of literature that addresses the application of athletic principles to brass 

performance is small with a significant percentage of tutorial materials not containing any 

text or commentary in this regard.  Rest is a common theme of some such materials but 

how much rest, when and how often, not indicated.  An example of how athletic principles 

may be used to design an embouchure training practice session has been presented (see – 

p.261).  A study to measure the effectiveness of such a program is now required to further 

inform the usefulness of applying such techniques.  If successful, this approach breaks 

new ground for brass pedagogy and will provide scope for much needed clarity and 

guidance around the matter of how, what, when and why the brass musician should 

practice.   

5. The effectiveness of embouchure training devices 

A study into the effectiveness of embouchure training devices may further inform brass 

pedagogy and provide insight as to how such devices may form part of an embouchure 

training program.  It is likely that this study would need to be designed using some of the 

athletic principals discussed.  Two types of device are commercially available, those that 
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are designed to target development of the central lip area (orbicularis oris) and those that 

are designed to target the supporting muscles of the lips, and junction point of muscle 

insertion into the orbicularis oris at the mouth corners.  If non-invasive techniques for 

the mapping of facial muscle fiber types listed above are successful, this measurement 

tool would be useful in further study of the effectiveness of embouchure training devices. 

Key themes to emerge from the study 

In conclusion then, several key themes have emerged from this study. These include: 

1. The mechanics of the embouchure are either not widely understood, or that they 

are intentionally ignored. 

2. The existing literature on the subject of brass wind embouchure is inconsistent 

and lacks unity. 

3. There is quite strong evidence to suggest that a “just play” approach is used widely 

by brass musicians. 

4. The new knowledge uncovered in this research in regard to the physiological 

mechanisms of the embouchure, offers strong justification for the use of lip 

flexibility studies as a means of achieving synergy between the individual 

elements. 

5. The new knowledge uncovered in this research in regard to the application of 

athletic principles offers suggestions as to how a new style of embouchure training 

and development might be constructed. 

6. An observational method such as that used in this research can be a useful 

diagnostic and instructional tool when combined with a thorough knowledge of 

the physiological mechanisms. 

The questions posed on the complex subject of embouchure have been discussed and 

answered.  The findings have provided significant clarity of the subject matter and 

presented several key themes and implications for further research.  Furthermore, in 

answering the research questions new knowledge has arisen that should be of significant 

and immediate interest to brass musicians and teachers.  
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Chapter 7 - Conclusion 

What are the physiological mechanisms and characteristics of the brass wind 

embouchure? 

The body of literature relating to the brass musicians embouchure is small.  The 

information to be found within this body of literature is complex and often contradictory.  

This research project sought to identify the physiological mechanisms and characteristics 

of the brass wind embouchure and attempt to clarify the contradictory information to be 

found within the literature.  There are internal elements to the embouchure which have 

not been included in this study, but which are inseparable from the external mechanics, 

when considering the complete act of tone production and pitch manipulation.  In 

examining the external mechanisms, it is apparent that, there is an interconnectivity 

between each mechanical element that is equally inseparable and where the workload of 

one element may be light, a compensatory action by another element will be required in 

order for the musical outcome to be achieved.  The complete chain of external 

mechanisms is comprised of the following: 

• Lip Motion 

• Facial Muscle Activation 

• Tracking 

• Pivot 

Each movement or combination of movements is unique to the individual.  The motion 

of the lips can be in a clamping action, with equal clamping motion of both the upper and 

lower lips, or one lip may dominate the clamping motion.  Similarly, the lips can be rolled 

inward or outward, again with equal distribution of the workload, or with one lip 

dominating the movement.  The clamping or rolling actions are usually employed 

together, with the clamping or rolling in of the lips employed to ascend in pitch.  The 

muscles of the face facilitate the necessary movement of the lips, pushing or pulling the 

lip muscles to aid this change of shape.  These muscles also facilitate a tracking action 

that is evident in every participant studied.  The tracking action is a sliding movement of 

the mouthpiece and lips as a complete unit over the underlying dental structure, which 

adjusts the alignment of the mouthpiece over the airstream and teeth aperture.  This is 

unique to the individual and may be in either an up or down direction, to ascend in pitch.  

In the extreme pitch ranges, a pivot of the head is often employed which makes a slight 
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change to the angle between the musicians head and instrument.  This pivot is usually a 

movement of the head backwards to ascend and forward, with the forehead moving 

toward the instrument, to descend.  The direction of the airstream, as it travels into the 

mouthpiece, is the result of these physiological mechanisms.  Every participant in this 

study exhibited a tendency to aim the airstream closer to the rim of the mouthpiece for 

higher register notes and closer to the throat of the mouthpiece for lower register notes.  

Moreover, this action was present in musicians who are categorised as “up-stream” 

players as well as those who are categorised as “down-stream” players.  Furthermore, 

several participants in this study exhibited a tendency to direct the airstream to the side 

of the mouthpiece rather than up or down.  These participants also directed higher register 

notes closer to the rim of the mouthpiece and closer to the throat of the mouthpiece for 

lower register notes.  It can therefore be concluded that the direction of air traveling into 

the mouthpiece is of paramount importance, with all other actions working to facilitate 

the necessary changes of airstream direction. 

The importance of aperture shape is unclear in this study.  Several participants kept an 

open, oval shape aperture throughout the performance range, but the performance 

qualities of these participants could not be significantly separated from those of the larger 

participant group.  It is possible that further study in this area, using only elite level 

musicians, may clarify the significance of aperture shape.  The ability to apply slow 

motion technology to audio visual recordings, to a point which allows full examination 

of each oscillation cycle to the human eye, would be beneficial in this line of research.  

Similarly, a clear mouthpiece would enhance the viewing ability from the side angle. 

What are the common trends and practices amongst brass wind musicians in regard 

to embouchure development and maintenance? 

The participants that took part in this research gave a strong response to the effectiveness 

of a short list of embouchure training exercises and indicated an extensive list of benefits 

to the musician from having a well-developed and maintained embouchure.  Further 

exercises were suggested in addition to the short list of lip flexibilities, long tones, 

dynamic range exercises and mouthpiece buzzing but none with sufficient frequency to 

warrant being considered a commonality.  Many publications and resources were listed 

as being used for the purpose of embouchure training, but again, none with sufficient 

frequency to warrant being considered a commonality, with the exception of Jean Baptiste 
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Arban’s Cornet Method, which is a significant resource used by brass band musicians.  

Of particular significance is the number of musicians that indicate not engaging in 

embouchure training exercises at all.  Around 40% of both the survey respondents and 

observation participants do not engage in embouchure training exercises, despite 

responses of up to 98% indicated by the same group, for the effectiveness of such pursuits.  

Reasons for this lack of engagement can only be speculated on and personal suggestions 

have been discussed.  What the data does show is that, if the participants in this research 

are representative of a wider brass musician community, over a third of brass musicians 

are aware of the effectiveness of embouchure training exercises but choose not to engage 

in this form of training.  A definitive commonality shown through the data, is the lack of 

support for the use of non-instrument specific training devices.  A small number of 

musicians indicate having considered the use of such a device, but only one musician 

actually engages regularly in its use.  Opinion is divided on the importance of warming 

up and cooling down the embouchure muscles, the importance of nutrition and whether 

brass playing can indeed be considered a form of athletics.  Strong indications are made 

for teachers being an important source of performance practice related information, 

though, there is little unity of approach amongst the respondent group identifying as 

teachers or tertiary music professionals in this research.  The data collected in this 

research shows there to be a lack of unity and common approach amongst the brass 

musician community.  It is entirely possible that this lack of unity is a result of the 

conflicting and contradictory information to be found within the literature.  It is also 

possible that this lack of unity is due to the highly personal and unique nature of tone 

generation and manipulation, which has been discussed.  At present, a concise and 

consistent, unified approach to embouchure development and maintenance is not evident. 

What pedagogical implications can be drawn from this research? 

The physiology and mechanisms employed by the brass musician to create and 

manipulate tone generation contain both internal and external elements which are 

inseparable.  An interconnectivity has been shown in the external elements that elicits a 

compensatory action when activity in one element is limited.  Caution should therefore 

be exercised, when isolating an individual element such as specific facial muscles, as 

overdevelopment may inhibit the action of a connected element when returning to full 

performance objectives.  Activity of the lip and facial muscles surrounding the lip have 

been shown to be significant.  Although it is not yet known whether a shift in muscle fibre 
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type can, or does, occur, efficient training of these muscles should be possible using 

principles taken from physical fitness.  The need for both strength and flexibility, long 

term, endurance type strength and explosive bursts of strength, should be pursued to 

ensure no performance related limitation. 

It is possible to observe the external physiological mechanics using a method such as that 

devised for this research.  With a thorough knowledge of the mechanical possibilities 

during performance, it is possible to use such an observational method as a diagnostic 

tool in overcoming physiological challenges.  Suggestions have been made for the 

improvement in design of such a method, which could also form the basis for future 

research projects. 

What new approaches to brass training can be suggested as a result of this research? 

The mechanics of the embouchure have been shown to be complex, interconnected and 

at times miniscule.  Trying to isolate and consciously control such movements is unlikely 

to be advantageous to the performer.  These movements are most likely best conditioned 

through sensation and feeling, with sufficient repetition ensuring a commitment to the 

muscle memory.  This lends evidence to support why lip flexibility exercises are regarded 

as being so effective in the training of the embouchure. 

A number of athletic principles suitable for application to brass training have been 

identified.  An example of how these principles could be used in a practice session format 

has been presented.  This is a potentially ground breaking concept, that could provide 

much needed clarity and guidance around the subject of embouchure training. 

Final Summary 

The following points summarise new knowledge uncovered in this thesis: 

1. The direction of air traveling into the mouthpiece is of paramount importance with 

all other actions working to facilitate the necessary changes of airstream direction. 

2. A third airstream categorization is evident, in addition to the commonly known 

“down-stream” and “up-stream” types.  Several participants in this research also 

employ a “side-stream” flow of air into the mouthpiece with no apparent negative 

connotations or limitation. 
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3. A tracking action is present in every participant during performance which 

constitutes a sliding of the mouthpiece and lips over the supporting dental 

scaffold.  This action can be either up or down to ascend in pitch and is often 

complimented by a pivoting movement of the head. 

4. A rolling in action of one or more of the lips is evident in every musician as the 

pitch register increases. 

5. The external mechanisms of the embouchure are interconnected.  Any limited 

movement will result in a compensatory movement by another element of the 

overall mechanism. 

6. If the participants in this research are representative of a wider brass musician 

community, over a third of brass musicians are aware of the effectiveness of 

embouchure training exercises, but choose not to engage in this form of training. 

7. The data collected in this research shows there to be a lack of unity and common 

approach amongst the brass musician community.  At present, a concise and 

consistent, unified approach to embouchure development and maintenance is not 

evident. 

8. With a thorough knowledge of the mechanical possibilities during performance, 

it is possible to use an observational method, such as was used in this research, as 

a diagnostic tool in overcoming physiological challenges. 

9. Athletic principles, appropriate for use in embouchure training, have been 

identified and presented in an exemplar practice session, which can be used as a 

template for further development. 

The new knowledge outlined above will make a contribution to the literature on this 

subject. This research has enabled a clear and concise description of the external 

physiological mechanics employed as part of the brass musicians embouchure.  

Observation has been made possible through a multiple angle, simultaneous viewing 

method, incorporating a relatively new and little known product, the Lip Cam.  It is clear 

that the training of the embouchure is a highly personal and unique matter and the data 

collected in this research shows a lack of unity in the approach taken by musicians in this 

regard.  This research can be used as a foundational basis for future study and 

experimentation into the application of potential training techniques and approaches, 

which may help to inform and formulate a consistent and unified approach.  Suggestions 
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have been made for future lines of inquiry, which will be continually necessary for this 

complex subject matter to be fully appreciated and understood.  
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Appendices 

Appendix 1 – This author’s example of a practice session for building embouchure, 

utilising athletic principles 

Duration – approximately one and a half hours.  The session could be shortened by 

omitting one or more of the stages.  The warm up and cool down should not be omitted 

and the appropriate rest period should be observed after any of the main stages of the 

session.  This example is entirely focused on the development of the embouchure and 

does not include the full array of training exercises that are needed by the brass wind 

musician.  Exercises for breathing, tongue and finger dexterity and musical phrasing are 

not mentioned, although could be incorporated into this approach. 

Warm Up – this should be a minimum of ten minutes in length and not include any 

exercises that would overly exert the embouchure muscles.  The purpose of this section 

is simply to get the lips moving gently and gradually increase the temperature of the 

embouchure muscles so that they can operate efficiently. 

Stage 1 

The Daily Circuit – using the concept of the circuit system, a short series of long tone, 

lip flexibility and pedal tone exercises.  These should be only a handful of bars in length 

and within a reasonably comfortable performance range for the player – no extreme high 

register playing at this stage.  The same exercise can be used in each repetition with either 

a gradual ascending or descending of pitch, chromatically through the relevant valve 

combinations or slide positions.  The pedal tones will serve as an active rest period. 

Rest Period – a minimum of ten minutes 

Stage 2 

Multi-Lateral Training – the multi-lateral training section should focus on a specific 

mechanical movement, through a musical task.  For example, this could be an ascending 

arpeggio or scale into the upper register, or the execution of a series of specific intervals, 

such as sevenths or octaves.  Alternatively, it could be an exercise that exploits changes 

in dynamic levels or a combination of any of these things together.  Between each exercise 

should be some finger exercises in the comfortable low register.  This will provide an 
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active rest period for the embouchure muscles, keep the brain active and also promote 

finger dexterity, whilst the main focus of the session is away from finger technique. 

Rest Period – a minimum of ten minutes 

Stage 3 

The Daily Priority – the priority section of the practice session could be a series of 

exercises such as mixed intervals that are completed in their entirety.  Alternatively, it 

could be a return to more long tone exercises or lip flexibility exercises, but with 

completion of an entire set of exercises. 

Rest Period – a minimum of ten minutes  

Stage 4 

Cyclic Interval Overtraining – this section of the practice session should push the 

embouchure muscles to the point of fatigue.  This could be a pitching exercise that pushes 

the range into the extreme high register or a period of lip trills.  A short rest period of ten 

to fifteen seconds should be observed before repeating the exercise, so as to achieve an 

entire set of the predetermined number of repetitions.  A rest period of at least five minutes 

should be observed before repeating another set of repetitions. 

Cool Down – the cool down period should be in the low register.  It should be gentle and 

allow the embouchure muscles to gently relax.  The quality of the sound during this 

section of the practice session is not important.  The focus should be entirely on ensuring 

the embouchure muscles are left in as much of a relaxed state as possible. 
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Appendix 2 - BioDigital Consent Confirmation 
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Appendix 3 – Survey 

Launched Date:  26/03/2014 

Closed Date:  30/06/2014 

1. Which country were you born in? 

 

• Other: 

 USA Scotland Switzerland Northern Ireland Wales 

Responses 5 4 1 1 1 

 

2. Which ethnic group do you belong to? 

 

51%

10%

24%

0%0%0%0%0%

15%

New Zealand

Australia

England

China

India

South Africa

Samoa

Cook Islands

Other

59%

3%0%0%0%0%0%0%

38%

New Zealand
European
Māori

Samoan

Cook Island Māori

Tongan

Nuean

Chinese
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Other Ethnicity Responses 

White American 1 

British 4 

European 2 

American Jewish 1 

White British 7 

English 2 

Estonian-American 1 

British/European 1 

Scottish 1 

White Australian 1 

White 1 

British Caucasian 1 

English, White Caucasian 1 

Anglo-Saxon  1 

American 1 

Australian European 1 

Australian 3 

 

3. Are you descended from a Māori (that is, did you have a Māori birth parent, 

grandparent or great-grandparent, etc)? 

 

 

5%

95%

Yes

No
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4. What age category best describes you? 

 

5. What is your primary instrument? 

 

6. Do you ever teach brass musicians? 

 

23%

28%
15%

18%

16%
17 - 25

25 - 35

35 - 45

45 - 55

55+

Prefer not to answer

15%

19%

3%
11%13%

21%

9%
9%

Trumpet

Cornet

Flugel Horn

Tenor Horn

Baritone Horn

Trombone

Euphonium

Tuba

38%

43%

19%

Yes

No

Occassionally
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7. Please indicate which term is most appropriate to you: 

 

8. Are you an employee of a tertiary institution such as a university or conservatoire 

with responsibilities in either music performance, pedagogy or research? 

 

9. Which of these statements best describes the performance setting that you engage 

with most? 

 

67%0%

33% Performer

Teacher

Performer & Teacher

19%

81%

Yes

No

19%

64%

1%
16% Orchestral

Brass Band

Concert/Wind Band

Mixture of Settings
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10. How many years of experience do you have as a brass musician/teacher? 

 

11. How important do you feel that facial muscles are, in regard to embouchure 

training? 

 

12. Please indicate any of the following elements that you would also consider to be 

important in regard to embouchure training? 

 

3%9%

8%

46%

34%

1-5 years

5-10 years

10-15 years

15-20 years

20+ years

61%

35%

3%

0%

1%
Very Important

Important

Neutral

Unimportant

Very Unimportant

89% 95% 96%

61%

11% 5% 4%

39%

TONGUE POSITION POSTURE BREATHING DENTAL STRUCTURE

Important Unimportant
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13. Do you use, or recommend the use of isolated embouchure training exercises, as 

part of a regular practice regime? 

 

14. Please rate the effectiveness of the following embouchure training exercises: 

 

15. What (if any) further embouchure training exercises would you add to the 

previous list? 

 Response 

1 Unsure about what an embouchure training exercise actually is exactly. 

2 Accurate intervals.  Entry control (starting notes). 

3 Embouchure positioning – i.e, holding a weight (a pencil is fine) between your 

lips while holding your lips/jaw in a playing position.  I find this very useful for 

strengthening the ‘corner’ muscles. 

4 Lip buzzing.  Air attacks. 

58%

42% Yes

No

51.9%
39.2%

70.9%

38.0%

31.7%

34.2%

26.6%

41.8%

15.5%
24.1%

1.3%

19.0%

LONG TONES MOUTHPIECE BUZZING LIP FLEXIBILITIES DYNAMIC RANGE EERCISES

Very Effective Effective Neutral Ineffective Very Ineffective
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5 Pencil exercise. 

6 Slow melodies / hymn tunes. 

7 Mixed Intervals. 

8 If you are classing the tongue as part of embouchure, there are a whole range of 

articulation exercises that I would include. 

9 Buzzing without mouthpieces, the Caruso calisthenics method strengthened my 

face no end. 

10 Lip bends and buzzing into instrument using less pressure. 

11 Tone bending. Holding a harmonic at an unnatural pitch (usually a half-step 

lower) causes extra (yet positive) strain to be pushed to the embouchure 

muscles.  In my opinion this provides the same benefit as high-weight/low reps 

when gym training – good for muscle development and stamina. 

12 Pedal notes. 

13 Arpeggios, interval training in thirds, fourths, fifths and octaves. 

14 Caruso exercises for more advanced students, use of pedal tones for 

intermediate/advanced students. 

15 Holding a pencil between your lips. 

16 Free buzzing. 

17 Breathing exercises. 

18 Lip bends, pedal tones. 

19 I recommend use of the Utrainer. 

20 Note bends. 

21 Free buzzing.  Direct muscle training (i.e holding a pencil using only orbicularis 

oris). 

22 Breathing exercises – using your ears to hear the sound of the breathing as the 

shape of your mouth changes.  I find that my whole setup is much more effective 

after doing some breathing exercises. 

23 Concept of sound as it relates to embouchure is important.  Can you really 

isolate embouchure? 

24 Breath/air attacks. 
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16. Do you think that embouchure training techniques should vary, according to the 

size of the brass instrument? 

 

17. Please describe the playing benefits of a strong, well maintained embouchure: 

Respondent Comments 

1 More control in playing, less blowing and hoping.  Improved quality of 

note (tone etc).  Greater control over range. 

2 FITNESS! And accuracy.  When its strong, my pitching is markedly 

better (personal weakness of mine).  Also, quiet dynamics become a lot 

more quiet and the tone is maintained (les strained).  Flexibility due to 

a strong embouchure also helps with technical passages (and slower 

passages for that matter too).  I’ve found that slurring intervals becomes 

easier when playing with a stronger embouchure (another personal 

weakness). 

3 Endurance and flexibility. 

4 Improved range and flexibility across the range.  Endurance. 

5 A more well supported tone.  Ability to practice for longer and get 

through more repertoire without the facial muscles becoming 

ineffective. 

6 Improved dynamic range, better stamina, more reliable note production, 

better range and tuning. 

7 Can play for longer periods of time.  Can play notes easier and maintain 

a steady note. 

8 Improved sound, range and dynamics. 

58%

42% Yes

No
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9 Better tone and stamina. 

10 Note production, sound quality, dynamic range, and pitch range are 

much better. 

11 More endurance, more accurate pitching, faster partial switching, larger 

range. 

12 A strong, well maintained embouchure helps to reduce or minimize a 

player’s change of damaging crucial facial muscles and also increases 

one’s ability to improve more quickly.  This is because a lesser amount 

of stress is concentrated in the facial area if the embouchure is secure.  

The embouchure is also the root of how the sound is projected through 

the instrument. 

13 It builds consistency, it helps tone, and it increases endurance. 

14 I can type but a person that exercises their fingers, maintains flexibility, 

and strength along with good technique can type much better, I guess 

the lips are the equivalent to a brass player. 

15 Able to play with ore dynamic contrast, a clearer tone and for a longer 

time. 

16 Good tone, intonation, range and endurance. 

17 Better range playing for a longer period of time, better timbre. 

18 Better tone quality.  Stamina. 

19 Stamina.  Ability to bend notes (semitone each way) – with obvious 

implications on playing in tune if the ears and brain are working ☺ 

Improved range. Tonal quality. 

20 I am sure it’s important, but have not had a lot of encouragement in this 

area over my playing career. 

21 Increased quality/control, improved tone and intonation.  Also assists 

with general stamina, tuning and confidence in your playing. 

22 Better breath control, improved tone and intonation.  Also assists with 

general stamina, tuning and confidence in your playing. 

23 Control.  Stamina.  Range.  Flexibility. 

24 Consistency of sound & intonation, dynamic control & stamina. 

25 Good high register.  Quiet playing.  Good sound.  Intonation. 

26 Better range, intonation, flexibility, stamina, endurance, tonal quality. 
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27 Clean production of notes, good agility through different registers, 

strong clear notes and the ability to alter the pitch of notes when playing 

in ensembles. 

28 Quality of sound, range, fitness, confidence, enjoyment, increased 

awareness of other aspects of performance (intonation). 

29 Increased stamina, improved characteristic of sound and fuller 

projections in upper register. 

30 . 

31 I have been playing for 48 years.  While may mental faculties aren’t 

what they used to be, my embouchure seems remarkably flexible and 

strong. 

32 Good sound, extensive range and ease of moving through that range. 

33 Stamina, consistency, sound quality. 

34 Stamina and truer tone.  Playing becomes easier. 

35 It is essential for a successful brass playing career. 

36 Music characteristics throughout the range are easier to control with a 

strong, well maintained embouchure.  Tone quality is the key aspect.  

Young players often quickly establish a ‘good’ sound in the middle of 

the register but suffer when they try to play ‘high’ if they don’t have the 

foundation to do so well. 

37 Stamina, tone through the range, precision of placing notes. 

38 Increased stamina, less fatigue.  Better sound. 

39 Good focused sound. 

40 Consistency and stamina. 

41 Tonal quality.  Stamina.  Range. 

42 Consistency of production and tone.  Stamina. 

43 Stamina.  Tonal quality. 

44 Confidence, durability, range and tone benefits. 

45 Consistency in tone, performance and pitch. 

46 Better tone, intonation and flexibility.  Increased note range. 

47 A strong embouchure will help all aspects of playing.  Without this it is 

impossible to maintain a good quality of sound in all register.  
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Additionally if the embouchure is strong to assists with quality of 

articulation and playing in the extreme of register both high and low. 

48 Benefits would be good stamina, control of tone, intonation, range and 

dynamics. 

49 Control of flexibility, articulation & tone. 

50 Playing endurance, note production, flexibility, note range. 

51 Clearly, it is very beneficial in all aspects of playing to have a well 

developed embouchure. 

52 Clear tone, which in turn aids production.  Greater precision in pitch 

work (muscular memory). 

53 Stamina, strength across all registers and solid smooth tone. 

54 Great sound. 

55 Dynamic contrast and enhances registers. 

56 The key feature is confidence that you’re going to deliver on stage.  The 

muscle memory developed when developing the embouchure leads to 

improved intonation.  For me personally, I feel that having a strong face 

allows me to take breaks and get back into high quality playing quickly 

and efficiently. 

57 Improved sound production.  Improved stamina.  Improved range. 

58 Benefits of a well maintained embouchure are increased flexibility, 

consistency, stamina, as well as a more positive mental state when 

performing. 

59 A strong embouchure is mostly important in playing for a long time.  

The better the embouchure, the less pressure required to play, the longer 

you can play.  As soon as your embouchure starts to break down range 

and dynamic contrast are lost. 

60 Good production, range and stamina. 

61 If combined with a balanced use of air speed and volume then a strong 

embouchure can facilitate help in endurance, especially in the high 

register. 

62 Increased stamina and control – particularly when playing in the upper 

register or very quietly. 

63 Better quality of sound. 
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64 Comfortable playing. 

65 Good stamina, good sound, good range and flexibility. 

66 Better control of all technical aspects of the instrument. 

67 Not sure what you mean by this.  While playing I focus less on 

embouchure and more on result. 

68 Ability to play with stamina and confidence. 

69 Better endurance, sound, recovery, and flexibility. 

70 Tone, stamina, flexibility between registers, recovery time. 

71 Sound, range, endurance, accuracy…need I say more? 

72 Control of pitch range, control of the airflow, a more stable and less 

moving embouchure, increased stamina, increased dynamic range. 

73 Endurance, flexibility, immediate response, good articulation in all 

registers. 

74 Excellence in playing. 

75 Confidence that notes will speak as expected.  Ease and lack of fatigue. 

76 Control, endurance. 

77 Event tone quality across the register, good technique, flexibility. 

78 Correct/successful tone production is the goal.  A discussion of 

embouchure may or may not be useful in achieving this. 

79 Sound quality, intonation, attack, articulation, range – chromatic and 

dynamic, endurance. 

 

18. Do you use, or recommend to your students, any published materials for 

embouchure training? 

 

44%
56%

Yes

No
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19. If you answered YES to question 18, please list the resources that you use or 

recommend: 

Response Comment 

1 Arbans, How Brass Players Do It. 

2 Arban’s tutor. 

3 Arban’s Method ofr Trumpet, Redgeons’ How Brass Players Do It and 

Vizzutti’s Book 1 of Technical studies. 

4 Arbans 

5 60 Studies for Trombone by C. Kopprasch. 

6 Arbans.  Vizutti. 

7 Arbans Studies. 

8 Herbert Clarke. 

9 Arbans tutor. 

10 I sue a variety of methods and exercises.  Clarke, Arban, Davidson and 

Colins.  None of these methods are embouchure specific but with the 

correct approach to these exercises they can help develop an efficient and 

long lasting embouchure. 

11 D’arth.  Arban 

12 Published – Arbans. 

13 Arbans, Allan Vizzutti. 

14 Arbans. 

15 Arban and Vizzutti books. 

16 I have a collection of “lip-up’s” compiled by Riki McDonnell which has 

a fantastic selection of exercises from a number of tutors etc. 

17 Vizzuti studies. 

18 Rolf Quinque ASA. 

19 Arban’s exercises. 

20 Colin – Advanced Lip Flexibilities. 

21 Charles Colins Lip Flexibilities, Vizzutti vol.1, Clarke Technical Studies, 

Brass Gym (Pilafian/Sheridan) and Arban. 

22 Arban, Vizzutti & Scales. 
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23 Arbans, Remingtons. 

24 Philip Farkas – How to Play the Horn. 

25 Caruso. 

26 Arbans. 

27 Schlossberg, Irons, Artba, Bai Lin. 

28 Lip flexibility books eg Vizutti. 

29 15 Advanced Embouchure Studies – David Hickman. 

Systematic Approach to Daily Practice – Claude Gordon. 

Lip Flexibilities – Charles Colin. 

Daily Drills and Studies – Max Schlossberg. 

30 Arbans, Charlier, Vincent Cichowicz: Long Tone studies, Vincent 

Cichowiecz: Flow studies, Getchell: books 1and 2, Irons: 27 Groups of 

Exercises, James Thompson: the Buzzing Book, James Stamp Routines, 

Schlossberg: Daily Drills and Technical Studies, Clarke: Technical 

Studies, Sachs: Daily Fundamentals for Trumpet, Bousquet: 36 

Celebrated Studies, Walter Smith: Top Tones, Phil Collins: In the Singing 

Style, Essential Elements for Trumpet books 1 and 2. 

31 Ifor James, several books.  Phillip Farkas, The Art of French Horn 

Playing.  Arnold Jacobs.  Arban.  Lots more! 

32 Brass Gym. 

33 Remington – Warm Ups.  Edwards – Lip Flexibilities.  Stamp – Warm 

Ups and Daily Exercises.  Marstellar, Vernon, Kleinhammer etc. 

 

20. Have you ever used, or considered the use of a non-instrument specific training 

device such as; a Lip Dumbbell, Lip Expander or Personal Embouchure Training 

Exerciser? 

 

18%

82%

Yes

No
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21. From your experience as a musician, where do brass musicians gather information 

relating to aspects of performance practice and training? 

Response Comment 

1 Teachers; fellow players; lesson/exercise books; stumble upon 

something that works. 

2 from tutors in hometown. otherwise at band camp (NSSBB; NYBB) 

when the tutors there give masterclasses or when they are taking 

sectionals. 

3 Fellow/more senior musicians; tutors. 

4 Colleagues; teachers and friends. Also from the internet - there are some 

great tutorial videos - I have watched the Steve Miles ones and found 

them very helpful. 

5 There is much that happens within the band room by watching others as 

they prepare and play. 

6 Teachers; other players. 

7 Other musicians, Books/articles. 

8 From other brass musicians through lessons; master classes and bands. 

9 Conductors; Tutors; Section Leaders. 

10 From fellow band members; teachers; well-known brass 

instrumentalists. 

11 Their teachers! 

12 Arbans Studies. 

13 I gather it from my private trumpet teachers/professors. Weekly lessons 

and in bi-weekly studio classes where literature about certain aspects of 

playing is often given out. 

14 Tutors; Trial and error; other players; the first page of arbans before it 

found its way back into the library. 

15 From other players/teachers and the books/resources they recommend. 

16 Not sure. 

17 From each other; especially those who have played longer than oneself. 

18 Word of mouth; from other musicians or teachers. 

19 All over the place: teachers; fellow bandits; masterclasses; the pub. 
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20 Snippets from rehearsal and sectionals with experienced and/or very 

good teachers/musos. 

21 In my own case from teachers; online articles and books; other quality 

musicians I hear/work with. 

22 Their teachers. We rely on the skills of our first teachers and generally 

trust their expertise.  If; like me; you were trained in a small town and 

haven't pursued a music career it is more likely that you have poor 

techniques or have not had the benefits of professional musicians. 

23 Colleagues and past teachers . 

24 Don't know. 

25 From teachers. 

26 Tutors; tutorials; anecdotal; internet. 

27 Their conductor and/or tutor. 

28 Experience and trying to emulate players they see as better; advice from 

fellow players in a senior playing position or role; structured practices 

(band practice). 

29 from the teachings of their tutors; discussions with peers and workshops 

and masterclasses; that can include online (i.e. 4Barsrest). Experiencing 

for oneself the benefits of certain methods; and developing it into 

personal practice. 

30 I word say mainly word of mouth. 

31 Handed down from their peers. 

32 From a teacher; or masterclasses/seminars. 

33 Their teachers from their childhood. 

34 Published in Brass Media journals etc. 

35 Teachers; internet. 

36 Their teacher. 

37 In my experience; trial and error. It took me many years to grasp the 

concept of an open mouth embouchure and that pitch is controlled with 

the shape of the mouth; tongue and airstream rather than the tightening 

of lips. 

38 From tutors when in full time education. Post education via discussion 

with colleagues or via internet. 
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39 Teachers and online forums and youtube. 

40 Teachers; peers; conductors; Internet; books. 

41 From other musicians mostly. 

42 Tutor in general; especially with brass band is often from within the 

movement; especially in smaller towns.  Orchestral tends to have better 

tutelage in terms of best practice. 

43 Peers and respected soloists conducting master classes. 

44 Word of mouth; tutors and personal research especially internet. 

45 Self taught and buy talking to other players. 

46 Fellow musicians' advice and lessons/workshops. 

47 It is critical that this is picked up throughout early introduction to 

playing; therefore most of this will be learnt directly from your teacher.  

As I became an advanced player any further refinement was achieved 

through individual practice and experience.  Working out what works 

for you and not someone else is key in continuing to develop at the 

highest level. 

48 I would hope mainly through good tuition or working with an 

experienced tutor/s. There are some good texts - Howard Snell's 

'Trumpet'; A Brass Player's Cookbook; The Breathing Book (David 

Vining); but I always think working with an experienced tutor or 

speaking with experienced colleagues becomes much more effectively 

specific to the individuals needs. 

49 College; private tutor. 

50 Websites, tutors, fellow musicians. 

51 We learn from each other; from publications; from the internet and by 

attending master classes. 

52 Usually through lessons; and sharing experiences with each other. 

53 Lessons with professionals. 

54 Other instrumentalists; Books. 

55 Tutor books and brass tutors. 

56 From each other; from experienced colleagues and from teachers. Online 

resources can be useful; but there's a lot of nonsense published online. 
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57 Knowledge I have gained on the subject has been from my teachers and 

the ensembles I have played in. 

58 Teachers; Leading performers and specific literature. 

59 For me mostly trial and error and listening to others. James Morrisons 

theories in particular opened a few doors for me. 

60 Lessons ; study books etc. 

61 Mainly from one to one lessons; there's lots of info on the internet but 

plenty of wrong info too so lessons remain the primary source for 

learning. 

62 From each other; mostly - general chat. Occasionally a new method will 

appear on the scene and will be talked about for a while; it can tend to 

be quite cyclical what is considered to be 'in'. 

63 Musical director and fellow players. 

64 Teachers and peers. 

65 Empirical knowledge; conversations with colleagues; internet. 

66 Teachers; internet; colleagues. 

67 Teacher; each other; exercise books. 

68 Internet; conferences etc. 

69 From their teachers and or other performers. 

70 Teachers; each other; internet; texts; et al. 

71 music method books. 

72 either from the teacher or from colleagues; occasionally from the 

Internet. 

73 from other brass musicians; musicians who play another instrument; 

journals; you-tube; their teachers; conductors; attending live 

performances; recordings; recording themselves during practice time 

and of their recitals/concerts. 

74 From each other; congresses;  master  classes; journals;  books; the 

internet. 

75 From their teachers; and trial and error. 

76 From teachers. 

77 Online; journals; classes and lessons; method books. 
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78 Periodicals/ observation of other professionals/ informal discussion with 

colleagues. 

79 Students and pros from their peers primarily - and teachers; past and 

present. You-tube and internet. Watching concerts - live and recorded. 

Listening to recordings. Attending rehearsals; lessons; practicing and 

teaching. 

 

 

22. Do you subscribe to any brass journals? 

 

Specified list of journals subscribed to 

1 The Mouthpiece – BBANZ publication. 

2 Brass Band World. 

3 NZ Mouthpiece. 

4 The Mouthpiece. 

5 The Mouthpiece. 

6 The Mouthpiece, occasionally 4BarsRest. 

7 Bandsman, Brass Band World, The Brass Herald. 

8 ITEA Journal, The Brass Herald. 

9 The Brass Herald. 

10 ITEA Journal. 

11 International Horn Society – Horn Call. 

12 The Mouthpiece. 

13 ITG Journal, The Brass Herald. 

23%

77%

Yes

No
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14 British Bandsman, Brass Band World, The Brass Herald, ITEA 

Journal. 

15 International Trumpet Guild; The Instrumentalist. 

16 ITA Journal. 

17 The Brass Herald. 

18 Aust Trom Education Mag – ATEM; Brass Bulletin; ITA. 

 

23. Have you ever experienced long term embouchure damage or difficulties? 

 

24. Specified list of experience long term embouchure difficulties and 

treatment 

1 Braces; switched to a baritone. 

2 After over adjusting to get through hard and high repertoire for a couple of 

concerts; my mouth piece dropped really low. Dangerously on my upper lip. 

So I had to over months keep moving my mouthpiece position up and rebuild 

my embouchure to a better; more centred position. It took a lot of time and 

patience. It was crucial for range and tone. 

3 Twitching muscle in the cheek and lips. Possibly due to nervousness more 

than physical damage. No treatment. 

4 Range problems. 

5 After a break of about 18 months from playing I found I had lost all jaw 

strength and had a big overbite which seriously limited range; intonation and 

endurance. The cure was lessons with a quality teacher; choosing exercises 

and studies that forced my jaw in to the right position. 

6 Had very crooked front teeth caused problems with stamina; got braces. 

23%

77%

Yees

No
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7 I have a mole on my lip that affected my playing for a while as it swelled up 

and my embouchure became uneven therefore I could not play high register 

with ease.  I had to use different techniques to protect my chops such as 

extensive warm up; warm down; arnica to prevent swelling over night after 

heavy sessions. 

8 Extreme fatigue from over playing. Rest; recuperation and back to basics. 

9 Weakness in side muscles; meaning higher playing resorted to pressure 

against mouthpiece rim. 

10 I have taught students with emb. Issues. 

11 Embouchure reset at university - bottom jaw bought forward; a year in a 

practise room playing middle range notes until production and sound was 

right. Currently experiencing a double buzz which I am looking at very 

carefully... 

12 My embouchure used to inset in my top lip so we worked for my first year at 

college to bring it up to a 2/3 1/3 top bottom embouchure. 

13 When I say long term I really mean a few days. After smashing my chops 

marching it takes me 2 or 3 days of complete rest to get my chops back. 

14 However; my husband had to stop playing due to embouchure collapsing 

after many years of false teeth and resulting shrinkage of his facial structure. 

15 Acne treatment Roaccutane made it very difficult to play on a small 

mouthpiece so moved to a bigger one. 

16 Collapsing embouchure in my 20's. Pain accompanied by poor 

sound/range/dynamics and inconsistent performance standard. 

17 torn ligament in upper lip two weeks no playing. 

18 Expanding the lower and upper registers; flexibility.  Treatment: use of air; 

inhalation as well as exhalation; relaxation: playing as relaxed as possible; 

focusing my mind to be in the here and now while I play and perform. 

19 Over use and over practice. Too high for too long. 

20 Long term as in a few days. Bruising from over playing. Resulted in lack of 

response at low dynamic levels and very slippery high register. Solution - 

rest! A couple of times I have had to play anyway and a smaller mouthpiece 

(narrower and shallower) has helped but it's been scary!!! 
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25. Brass playing has been described by some as a form of athletics; do you agree 

with this statement? 

 

26. Specified important factors in relating athletics and brass playing 

1 Large amount of control required with breathing and maintaining 

embouchure. A lot of training required to produce a sound on a brass 

instrument - can't just press a button. 

2 The motor skills involved with coordinating so many aspects of the body 

(lips; face; tongue; throat; breathing; standing/sitting posture). Also the 

mental aspect would be similar (will power needed for training; and 

psychology involved with performance). 

3 Keeping stamina up by continuous training - both probably have decreases 

in stamina after an off period. The importance of breathing. Warming up. 

4 Yes. Training and warming up (and warming down).Each time I lift the 

brass instrument to my lips; I make sure that I have trained and warmed up 

for the event in the same way as an athlete does. Endurance and performance 

come from training and from warming up correctly - in the same way as an 

athletes success on the track is dependent on these factors. Long low notes 

for warming down are like the athletes warm down run. 

5 Both require a high level of personal dedication to improving a certain 

group of muscles for a specific task. Both pursuits are also goal orientated. 

The athlete aims to run a certain distance in a certain time or throw 

something a certain distance; the type of training to reach these goals 

changes depending on what the goal is. Personally I set my self goals in my 

own practice: I want to reach this note; I want to improve the accuracy of 

66%

34% Yes

No
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this rhythm or I want to improve my low register tone. I then try my best to 

align the exercises I do to match these goals. 

6 Requires neuromuscular adaptation; specific muscle strength and stability; 

controlled breathing. 

7 Tires you out; requires fitness. 

8 You need to keep up the practice to stay fit. 

9 Circulation and respiration control; strength and capacity. 

10 Brass playing can be described as a form of athletics in that both should 

involve a good warm-up so that the concentrated muscles for the routine are 

at a minimised risk of injury. Whilst the concentrated muscles for athletics 

are usually the larger groups of muscles involving the whole body and brass 

playing focuses generally more on the facial muscles; both groups need to 

be trained; maintained and looked after in order to carry out the work that 

is required 

11 Breathing. Practice. And physically being aware and disciplined. 

12 I didn't answer yes to 25 but I do believe that exercising the lungs by hard 

running forcing the lungs to breath deeply and  for long periods strengthens 

the diaphragm. This works best if you train to breathe using your diaphragm 

while you are running. 

13 Regular practice to maintain muscle strength. 

14 Strong diaphragm and facial muscles. 

15 Breath Control, Concentration, Fitness ie not overweight. 

16 pretty tenuous; but certainly more athletic than chess. You wouldn't say 

Brains had the body of an athlete.  Good breathing skills; finger agility & 

coordination; chops. 

17 Intensive rehearsal and practice makes me aerobically fit even if it does not 

necessarily contribute to my physical fitness. 

18 At high levels requires intense but relaxed focus. Regular practise is 

required by most to remain 'fit'. Good respiratory strength gives an obvious 

advantage. 

19 Needs stamina and fitness to perform at peak. The more you practice and 

perfect technique he better you are. 
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20 We can play embouchure building studies ; rather like an sprinter would out 

on one muscle group in the gym to enable him to run faster . Banging out 

high C will not help improve your range if you are not doing it right ; eg 

excessive pressure brute force. 

21 Aerobic fitness. 

22 Long periods of sitting/standing with good posture. Breathing control. 

23 Fitness and strength of facial muscles; aerobic fitness; lung capacity; breath 

control; fine motor skills. 

24 Breathing; concentration and focus; muscle control; fitness; confidence; 

muscle memory; awareness of those around you and where you fit in 

(position); need to practice; commitment; teamwork. 

25 Strength; stamina; agility; physical coordination - all required. 

26 Regular practise sustains fitness; increases flexibility. makes playing more 

pleasurable. 

27 Steve Miles once described to me that drinking is not a sprint; it's a 

marathon. Seriously; I do a lot of sports and find that playing brass helps 

maintain good lung capacity and has helped concentration. 

28 You need to be physically strong. You need to have good breathing. 

29 Muscle memory; aerobic fitness. 

30 Respiratory system strength; capacity and power. Discipline. 

31 Although the muscle groups involved are very specific; the overall concepts 

involved include best practice for any athletic endeavour: warm-up; skills 

development; cool-down; and breath control. 

32 Practise to build strength; stamina; flexibility are exactly the same as 

athletes but on a different range of muscles. 

33 Coordinating breathing with playing. 

34 As in athletics control of air is hugely important.  Learning to breathe 

correctly I think are important to both.  Additionally the learning to control 

all body muscles precisely together is import to both. 

35 The lips are muscles; so just like any other muscle in your legs or arms used 

by sports athletes; it (the lip muscle) needs warm ups; and a regular practise 

regime that keeps the lips fit and flexible. 

36 Muscle tone; diaphragm tone - all very physical aspects. 
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37 Consistent training. 

38 Both use specific muscle groups. 

39 I don't quite agree with the statement; but I do find brass playing to be very 

physically challenging. This is especially the case when rehearsing for 

extended periods; or playing at high volume or pitch for an extended period. 

Similarly; I find that nutrition can affect performance. For example; 

performing Mahler's 5th having only eaten an apple is not a great idea! I 

tend to prefer to eat pasta or other high-carb meals before performing a 

heavy-duty programme. 

40 Your lips are a muscle you are required to train in order to be successful on 

that instrument. Unlike most other instruments; too much playing can result 

in fatigue; so brass players are required to pace themselves. 

41 Breathing; Training Muscle Groups to perform to a high level; dedication; 

routine; and a desire to improve every day to perform to the highest level. 

42 Your chops are muscles just like any other part of your body. For example; 

if I don't run for a month; when I finally do I can't run as far or as fast; and 

my legs are stiff the next day for a couple of days. Chops are just the same 

after an extended break and take time to work back into shape. 

43 Repetition of movements to create  form . Searching for the purest action to 

facilitate an optimal result (ie golf swing). Working on numerous parts of 

playing to create a balanced progression. 

44 Mental attitude as being as important as the physical ability. Practice makes 

perfect.  You have to be physically fit to be able to keep your nerve. 

45 Fitness is essential.  Regular exercise of the facial muscles and general 

fitness make for a better result. 

46 Physical fitness; competition; pieces written to test and challenge players. 

47 Embouchure maintenance. Don't over-strain or place unhealthy demands on 

the embouchure without excellent training and a well-informed pedagogical 

understanding of the effects that different performance and playing 

environments have on a players playing health. 

48 Warming up and down - starting with small muscle groups of the 

embouchure and expanding to wider bigger muscles (like a athlete warm 

up)Strength training - preparing the body for performance; eg endurance; 
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pecking at the right time; Resting.  Mental approach - being in the zone; 

practising to perform under pressure. Visualization and goal setting.  

Planning rehearsals and or practice. 

49 Work/ rest ratio Goal orientation and mental status.  Avoiding overtraining 

and undertraining.  Methodical preparation.  Diet and hydration. 

50 One has to  train  i.e. individual practice.  Through training and performing; 

one 'conditions' the correct muscular and neurological responses to 

producing the tones at the correct time and in the best (most relaxed) manner 

possible. Over time; 'hypertrophy' takes place in the embouchure muscles. 

'Mind control' important in success of a brass musician. 

51 Warm up is as important to a brass player as an athlete.  Physical well-being 

and fitness help immensely. 

52 To perform at your best; you need to spend time warming up to ensure the 

muscles perform at their peak. You also need to train the muscles so that 

they are strong enough to play at the level required or the length of time 

required. 

53 Training; repetition; endurance/stamina; range; speed; control; 

concentration; focus; reflection; accountability; responsibility; team work; 

regularity and dependability; stretching; warm up and down; strength; 

extend; improve; personal best; comparison; evaluation; competition; 

results; improvement; aspiration; breathing; posture; muscles; achievement; 

pride; presentation. 

 

27. On average, how often do you engage in a physical activity relating to personal 

fitness? 

 

13%

20%

29%

38%

Less than once per week

Once per week

2 - 3 times per week

More than 3 times per week
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28. Please indicate the type of physical activity that you would most likely engage in: 

 

29. How would you rate your level of physical fitness? 

 

30. Do you use, or recommend to your students, any tutorial materials or literature 

which relate embouchure training to principles of physical fitness? 

 

39%

19%

3% 9% 0% 9% 1%
14%

3% 0% 0% 4%

9%

43%32%

11%
5% Excellent

Good

Neutral

Fair

Poor

5%

95%

Yes

No
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31. Specified list of materials relating embouchure training to principles of physical 

fitness 

1 Arban's Tutor exercises; as well as breathing exercises and buzzing. warming 

up the lip muscles. 

2 D'arth.  Arban.  Kopprasch 

3 Some articles about how muscles develop strength. 

4 The Breathing Gym. 

 

32. Please indicate how important you consider nutrition to be, in the development 

and maintenance of the embouchure: 

 

33. Please indicate how important you consider the warming up or cooling down of 

embouchure muscles to be, before and after performance activities: 

4%

18%

44%

24%

10%

Very Important

Impoartant

Neutral

Unimportnat

Very Unimpoartant
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34. Please add any further comments that you may wish in regard to your approach to 

embouchure training: 

Response Comment 

1 At the moment I do what I am directed to by my teacher - this seems to 

be improving my embouchure strength. The ideas behind training your 

muscles to improve performance matches with everything I know from 

sport. 

2 People always talk about embouchure; but I’ve never really been sure 

about what they mean exactly (muscles involved); why exactly it should 

be worth looking at when there are so many other aspects of playing. and 

I don’t know what counts as an embouchure training exercise. I’ve only 

ever had one person comment on my embouchure (and ways to potentially 

improve it) in a lesson. I’ve always thought of embouchure (position of 

lips and tongue)) as something that just happens and it evolves as your 

playing does - not the other way around: your playing evolves with work 

42%

37%

14%

6%

1%

Very Important

Important

Neutral

Unimportant

Very Unimportant
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on your embouchure. I’ve also heard that if someone has a 'poor' 

embouchure then it shouldn’t be changed; but that that person should 

work with what they’ve got now (again; unsure as to what is meant by 

embouchure 'training'). 

3 I had referred to the activities in question 33 earlier on in my replies - 

refreshing to see it mentioned in question 33. Best wishes with your PhD; 

and please let me know if there is any way that I can help. Always happy 

to proof read dissertations. 

4 I don’t really know anything about embouchures. 

5 As with typing I usually only need to type a few words at a time so 

learning the correct techniques now will take too long to get what I want 

done so I persevere with my two finger approach all the time knowing 

that if I did know how to type properly I would be better off in many ways. 

I guess if I could appreciate the benefits of specific embouchure training 

and understood the target/goals I might be more inclined to persevere. 

6 Nil; but I am interested to learn from the outcomes of this study. 

7 I do not believe there is a one-size fits all answer. Different instruments; 

different styles of performance and different jaw/lip shapes mean that the 

work any one person needs to do to have a robust embouchure may be 

completely different to the next person. 

8 The main problem I find is that the first note that some beginners are 

encouraged to play or can only play is low C . You don't really need to 

form an embouchure to play this note. If the first note of a beginner was 

the C above; this would encourage a more correct embouchure . Not 
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saying there is a correct embouchure as every individual is different eg 

shape and profile of teeth. 

9 I think one size does not fit all in this regard due to factors such as bone 

structure; shape and size of oral cavity and dentistry; instrument played; 

style of music; racial features...  What works for me may not work for 

you; for many reasons.  Yet there will be factors common to all situations. 

10 The degree of warming up and cooling down (for me) is dependent on the 

amount of playing I have to do.  Performance; quality of rest and recovery 

is improved by more warming up and cooling down but if I don't have to 

(or will be unable to) play for a few days then the time spent warming up 

and down decreases as I know I have longer to recuperate.  Also; I feel 

that breathing and embouchure are so closely related that some of my 

answers may be unintentionally referring to both.  This is especially true 

when answering questions about the benefits of a strong embouchure.  I 

am also unsure about the effect of straight teeth on embouchure.  I did 

have some dental work done and when I returned to playing felt I 

improved markedly.  This however could be attributed to more practice 

or higher levels of self-analysis when playing at a later stage in life. 

11 The only lesson I ever got regarding embouchure was  “Keep your cheeks 

in; more top lip than bottom. Push your bottom lip up to make high notes.” 

12 Focus on breathing and the movement of air. 

13 Include lots of quiet playing; listening for tone and tuning. 

14 I try to get by students to maintain equal pressure on the top and bottom 

lip.  Several students I have taught have favoured the top lip which creates 
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a false sense of security when fast pitch changes or high playing are 

required. 

15 The key for maintaining that  good lip  feel for me is to practice every 

day; but never over-do it. Like any sports; my performance improves with 

a good warm up and I don't ache so much the next day if I warm down 

properly. It's common sense really. 

16 Especially important to warm up sufficiently and a warm down is a good 

idea but less important. 

17 I am suspicious of the very term 'embouchure training' as I have many 

students; of all ages; become obsessed with the idea that having a good 

embouchure is the magic bullet guaranteeing them excellence. I know 

many former players who became incapacitated through the over use of 

training apparatus. There are lip training exercises; which I have found to 

be effective; used in the context of other; more music-centred activities; 

which are simple; not contained in a 'method' and which employ Pilates-

style contrary pressure and stretch. These are unlikely to cause any 

physical harm. As to the survey: I would suggest that instead of closed 

questioning; a scale of 1-5 might be used. I answered 'no' in many 

instances where I did not strongly agree. Nutrition; for example; is 

obviously important as far as general health is concerned; but I see a great 

deal of fish and chip eating brass players with great chops!  This flaw; as 

I see it; may undermine the value of the data collected. 

18 Check out the wilktone website! 

19 Whilst warming up is important; it is not vital to maintaining good 

technique. Cooling down is best done by encasing the instrument and 
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finding a bar! When I was 17 I had a lesson with Philip Jones. His only 

advice to me was that I should tighten the corners of my embouchure. 

Don't change anything else; just tighten the corners and I'll find that my 

stamina; intonation and sound will improve. He was right; and I 

frequently share this advice with colleagues on the bandstand and 

students. Feel free to contact me at sdfbailey@gmail.com if you require 

any more information or clarity to my remarks. I look forward to reading 

the results of your research.SB 

20 Warm ups/downs are effectively made redundant if you see that orchestral 

musicians will go 30-40 minutes without playing and then have to reach 

peak performance immediately. They are useful however as a way to 

remain in the centre of playing; if you have a week of commercial style 

playing then a daily warm up will help you to then play in an orchestral 

the following week; it acts as a way to balance your days playing. 

21 Embouchure is just one of the many pillars supporting a good player: 

closely associated is airspeed and tongue level; abdominal and glute 

support; the inbreath; intonation; mental attitude and confidence; musical 

knowledge and experience. Commonest embouchure error is overbite; 

also encourage forward pressure of lips on ascent.  Good luck with your 

collation! 

22 In my view; tone production on any brass instrument is about the use of 

the air and communicating a musical message to the audience as opposed 

to the formation of the embouchure musculature.  I use the Arnold Jacobs 

approach: Wind and Song. 

23 I focus very much on efficiency rather than strength. 



 297 

24 I think that; in general; brass musicians over-warmup; especially in the 

practise room. 

25 Warm ups seem over rated. Brass playing’s challenge to the opiagination 

seems under estimated.  The struggle is in looking for greater efficiency 

and resonance more that simply body building for the chops! 

26 It's long term; like building sand castles. Here today and gone/washed 

away tomorrow. Years of work can be gone in a very short time. Warm 

and long term maintenance I believe are best. Loads of basics and simple 

studies to maintain good shape. Loud playing; like in Brass Band is good 

for endurance but be careful not to overdo it as it can cause long term 

issues like lack of finesse. Time on face; not FaceTime! 
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Appendix 4 – Embouchure Training Devices 

The B.E.R.P (Buzz Extension and Resistance Piece) - Invented by Mario Guarneri, the 

B.E.R.P is a small tube designed to receive the brass musicians mouthpiece, thereby 

extending the shank section of the mouthpiece and subsequently creating more resistance 

to the air pressure.  The original B.E.R.P design had a hole midway down tubing, which 

when covered would provide extra resistance or when left open would provide less 

resistance.  The current B.E.R.P design has four resistance settings which are selected by 

a rotatable dial.  The device is also designed to clamp onto the mouthpiece receiver of the 

instrument, so that the B.E.R.P and mouthpiece receiver are side by side.  This enables 

the musician to use the B.E.R.P in a relatively normal playing position and make valve 

or slide change actions whilst buzzing on the device.  This was a concept taken by 

Guarneri from James Stamp, a proponent of mouthpiece buzzing and former teacher of 

the inventor. 

 

Figure 80 - The B.E.R.P 

The Buzzard and the Buzztube - using the same concept of adding a small amount of 

tubing to the mouthpiece to create added resistance to the air flow, two further products 

are available to the brass musician.  These products are produced by different companies, 

Warburton Music Products producing the Buzzard and Denis Wick Products Limited 

producing the Buzztube.  Essentially these products do the same thing and are aesthetic 

variations of the same concept. 

Classic B.E.R.P B.E.R.P
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Figure 81 - the Buzzard and the Buzztube 

Personal Embouchure Training Exerciser (P.E.T.E) - the Personal Embouchure 

Training Exerciser (P.E.T.E) is a product manufactured and marketed by Warburton 

Music Products in the United States of America.  Two exercises are suggested by the 

manufacturers for its use: 

Isometric Hold – this exercise involves placing the circular section of the device inside 

the mouth and simply clamping the lips down toward the shaft that attaches the circular 

end.  In doing so and holding for a sustained period, the muscles of the embouchure are 

put under tension, in a similar fashion to when a brass player performs a long tone 

exercise. 

Increased Loading – this exercise once again involves placing the circular section of the 

device inside the mouth and clamping the lips down toward the shaft that attaches the 

circular end.  This time the device is pulled away from the lips and the individual resists 

the forward action through tension in the lips and surrounding facial muscles.  This 

exercise recruits the same muscles that would be employed to make a rolling action of 

the lips inward toward the teeth.  A work and rest time period is suggested, with the 

capacity of the increased loading determined entirely by the outward pulling force. 

The Buzzard

Warburton Music Products

The Buzztube

Denis Wick Products Ltd
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Figure 82 - Warburton P.E.T.E 

The Jericho Lip-Dumbbell - Jericho’s Lip-Dumbbell is another device designed to 

target and develop the muscles of the lip and surrounding facial muscles.  The 

manufacturers indicate the device to be held between the lips with the head tilted forward, 

so that gravity is pulling the device away from the lips.  This is similar to the increased 

loading exercise suggested for the P.E.T.E but without the circular shaped end for the lips 

to grip against.  A work and rest ratio is recommended with multiple “sets” to be 

completed in order to achieve suitable results.  As the individual develops strength, extra 

weight is added to the device to increase the intensity of the exercise and the demand on 

the muscles. 

 

 

Figure 83 - The Jericho Lip-Dumbbell 

Isometric Hold

P.E.T.E

P.E.T.E
Increased Loading

P.E.T.E

Light Weight

Lip Dumbbell

Medium Weight

Lip Dumbbell

Heavy Weight

Lip Dumbbell
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The Jericho Lip Expander - Jericho’s Lip Expander has been designed to provide a 

further challenge past that of the Lip-Dumbbell.  The shape and size of a pen, the Lip 

Expander is a bolt on a spring inside a cylindrical tube.   

 

Figure 84 - Lip Expander 

The device is held between the lips and then pulled away from the lips.  As the spring is 

lengthened, the tension on the lip and surrounding muscle increases.  The principle of 

work and rest ratio and multiple sets is again recommended, a principle taken directly 

from the world of physical fitness to develop muscle strength. 

The U-trainer - The U-trainer is a plastic hinging device with a resistance band placed 

above the hinging mechanism.  The device is placed inside the mouth corners and the 

mouth corners are then brought together in a lateral clamping motion.  This exercise 

targets the muscles at the corners of the mouth, the modiolus area where several muscles 

converge, as well as the lip muscle itself.  A range of resistance bands are available to 

increase the tension as the individual’s muscles develop strength. 

Starting Position

Lip Expander

Muscles Under Tension

Lip Expander
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Figure 85 - U-trainer 

Each of these devices are designed to specifically target the lip and facial muscles.  

Essentially the act of using any one of them is like weight lifting for the facial muscles.  

Principles that are traditionally employed for muscle development are recommended by 

their manufacturers, with work and rest periods and repetition of “sets” being the method 

for success. 

  

Display Box

U-trainer

Device Action

U-trainer
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Appendix 5 - Observation Exercises  
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Appendix 6 - Participant Information Sheet and Consent Form  

[Reference Number:  14/001] 

  

 

Embouchure Mechanics: Concepts, Practices and Pedagogical Implication 

 

INFORMATION SHEET FOR PARTICIPANTS  

 

Thank you for showing an interest in this project.  Please read this information sheet carefully 

before deciding whether or not to participate.  If you decide to participate we thank you.  If you 

decide not to take part there will be no disadvantage to you and we thank you for considering our 

request.   

 

Aim of the Project 

 

The nature of this research is to; identify the physiological characteristics of brass embouchure 

and to investigate the mechanisms employed by musicians when carrying out musical tasks.  This 

research is being undertaken as part of the requirements for Steve Miles Doctor of Philosophy 

Degree in Music Education. 

 

A minimum of 5 participants are being sought for each brass instrument type that meet the 

following criteria: 

• Those that are actively engaged in brass music making at a professional/semi professional 

level or studying music performance at the undergraduate/graduate level (brass band 

musicians playing at an A grade level will be considered as semi professional for the 

purpose of this research) 

• Male or female performers of any brass instrument type 

• Aged 17+ 

There is no remuneration involved in this research, which is entirely on a voluntary basis.  Should 

you agree to take part in this project, you will be asked to perform a series of musical 
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extracts/exercises whist being recorded by both audio and visual technologies.  These non-

invasive recordings will be taken from 3 camera angles: internal angle from inside the mouthpiece 

towards the lips, side view of the head/face and front on view of the head/face.  You will also be 

asked to answer a short list of questions relating to your own embouchure.   

Time – studies are expected to be completed within 15 minutes per participant. 

Data – will be collected in digital format using computer technology for further analysis.  

This data will be synchronised and presented in a multi screen format for analysis.  

Participant answers to questions will also be recorded using Audio-visual technology and 

transcribed to text at a later date. 

 

There are no foreseen risks associated with this project.  Please be aware that you may decide not 

to take part in the project without any disadvantage to yourself of any kind. 

 

Data collected from this project will be handled by the researcher Steve Miles and supervisors; 

Anthony Ritchie, Errol Moore & Darryl Tong.  Recordings may be used for demonstration at 

research symposiums and/or conferences relating to the project goals of improving the 

understanding and quality of knowledge in regard to brass performance. 

 

The data collected will be securely stored in such a way that only those mentioned below will be 

able to gain access to it.  Data obtained as a result of the research will be retained for at least 5 

years in secure storage. The collection of basic personal information such as name and contact 

details will be stored for the purposes of communication with participants and cataloguing of data.  

Any such personal information held may be destroyed at the completion of the research even 

though the data derived from the research will, in most cases, be kept for much longer or possibly 

indefinitely. 

At the completion of the project you may request the result of any information pertaining to your 

involvement within this study.  The results of the project may be published and will be available 

in the University of Otago Library (Dunedin, New Zealand). 

 

If you have any questions about our project, either now or in the future, please feel free to contact 

either: 

Mr Steve Miles or Associate Professor Anthony Ritchie 

Department of Music   

University Telephone Number: (03) 479 8885  

Email address steve@stevemiles.biz  or anthony.ritchie@otago.ac.nz  

mailto:steve@stevemiles.biz
mailto:anthony.ritchie@otago.ac.nz
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[Reference Number:  14/001] 

Embouchure Mechanics: Concepts, Practices and Pedagogical Implication 

CONSENT FORM FOR PARTICIPANTS 

I have read the Information Sheet concerning this project and understand what it is about.  

All my questions have been answered to my satisfaction.  I understand that I am free to 

request further information at any stage. 

I know that: 

1. My participation in the project is entirely voluntary 

 

2. I am free to withdraw from the project at any time without any disadvantage 

 

3. Non-invasive audio-visual recordings will be made of the study for future analysis 

 

4. Audio-visual recordings and the analysis of this data may be used for reference when 

presenting this research at research symposiums or conferences 

 

6. The results of the project may be published and will be available in the University of 

Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve 

my anonymity should I choose to remain anonymous 

 

I agree to take part in this project 

 

.............................................................................          ……………………. 

       (Signature of participant)                  (Date) 

 

.............................................................................     

       (Printed Name) 

 


	Abstract
	Acknowledgements
	Chapter 1 – The mysteries of the brass musician’s embouchure: background to this research project
	Limitations of this research
	The Brass Family
	The Anatomy of the Embouchure
	Myths and conflicting opinions
	Embouchure Concepts
	Smiles and Frowns
	Pucker
	Airstream Direction
	Pivot
	Internal Embouchure
	Stevens-Costello Embouchure Technique
	Tongue Controlled Embouchure
	The Balanced Embouchure
	Fixed or Floating Jaw
	Tensionless Embouchure
	No Pressure Method
	Physiological Capo
	The Open Aperture
	Summary of Concepts


	Chapter 2 – Literature Review
	Research using modern scientific and medical analytical techniques, applied to brass wind embouchure
	Electromyograhy (EMG)
	Isley’s Optimum Embouchure Efficiency Concept
	Cinefluorography/Videofluorography
	Infrared Thermography
	Stroboscopy and High Speed Photography
	Magnetic Resonance Imaging
	After Reinhardt
	Establishing a new definition and clinical assessment tool for the assessment of embouchure
	Summary of Research

	Embouchure Training
	Summary of selected methods and tutors

	Application of Athletic Principles
	Summary of Training Methods

	Chapter Summary

	Chapter 3 - Methodology
	Survey
	Themes of the Survey
	Practices and Perspectives
	Resources
	How Do Brass Musicians Learn
	Embouchure Difficulties
	Relationships Between Brass Playing and Physical Fitness

	Choosing the sub-groups
	Inclusion and Distribution

	Observational Study of Embouchure
	Inclusion and Recruitment
	Musical Exercises for the Observation
	Equipment and Observation Design



	Chapter 4 - Survey Results
	The respondents
	Respondent perceptions and practices
	Resources
	How do brass musicians learn?
	Embouchure Difficulties
	Brass playing and fitness
	Section Summary

	Cross Analysis
	1. Geographic Location
	Respondent perceptions and practices
	Resources
	How Do Brass Musicians Learn
	Brass Playing and Fitness
	Summary – geographic location

	2. Years of Performer/Teacher Experience
	Respondent perceptions and practices
	Resources
	How do Brass Musicians Learn
	Brass Playing and Fitness
	Summary – years of performer/teacher experience

	3. Tertiary Music Professionals
	Respondent perceptions and practices
	Resources
	How do Brass Musicians Learn
	Brass Playing and Fitness
	Summary – tertiary music professionals

	4. Performance setting of musical engagement
	Respondent perceptions and practices
	Resources
	Brass Playing and Fitness
	Summary – performance setting of musical engagement

	5.  Teachers
	Respondent perceptions and practices
	Resources
	How do Brass Musicians Learn
	Brass Playing and Fitness
	Summary – teachers of brass musicians

	6. Instrument Type
	Respondent perceptions and practices
	Resources
	How do Brass Musicians Learn
	Brass Playing and Fitness
	Summary – instrument type

	Chapter Summary

	Chapter 5 - Observation Results
	Limitations of Study
	Participant #1 – Flugel Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #2 - Euphonium
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #3 – Baritone Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #4 - Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #5 - Trombone
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #6 - Trombone
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #7 - Tuba
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #8 - Tuba
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #9 – Tuba
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #10 – Flugel Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #11 – Baritone Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #12 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #13 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #14 – Euphonium
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #15 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #16 – Tenor Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #17 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #18 – Tuba
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #19 – Flugel Horn
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #20 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #21 – Euphonium
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Participant #22 – Cornet
	Interview Summary
	Embouchure Set Up
	Airstream Direction
	Lip Motion
	Facial Muscles
	Tracking
	Summary

	Embouchure Set Up/Mouthpiece Position
	Summary

	Airstream Direction
	Summary

	Lip Motion
	Summary

	Facial Muscles
	Summary

	Tracking/Pivot
	Summary

	Dynamic Variance
	Summary

	Guidance
	Summary

	Awareness

	Conclusion

	Chapter 6 - Discussion
	Discussion of the External Physiological Mechanics
	1. Airstream Direction
	2. Lip Motion
	3. Facial Muscles
	4. Tracking
	Discussion of the Interlinking Mechanics

	Common Trends
	1. Lack of unity amongst brass players
	2. The “just play” approach
	3. Use of training devices

	Pedagogical Implications
	1. Implications of the interlinking mechanics
	2. An athletic perspective
	3. The Observational Method

	Implications for Future Research
	1. The physiological mechanics
	2. The Aperture Enigma
	3. Facial muscle development
	4. The application of athletic principles
	5. The effectiveness of embouchure training devices

	Key themes to emerge from the study

	Chapter 7 - Conclusion
	What are the physiological mechanisms and characteristics of the brass wind embouchure?
	What are the common trends and practices amongst brass wind musicians in regard to embouchure development and maintenance?
	What pedagogical implications can be drawn from this research?
	What new approaches to brass training can be suggested as a result of this research?
	Final Summary

	Bibliography
	Appendices
	Appendix 1 – This author’s example of a practice session for building embouchure, utilising athletic principles
	Appendix 2 - BioDigital Consent Confirmation
	Appendix 3 – Survey
	Appendix 4 – Embouchure Training Devices
	Appendix 5 - Observation Exercises
	Appendix 6 - Participant Information Sheet and Consent Form


