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A.
Tuning -- general information

1.

Be sure the cork in the headjoint is set properly. Generally, the line on the cleaning rod should be centered in the embouchure hole. 

2.
Set up the flute the same way every day. As a starting point, align the center of the embouchure hole with the center of the majority of the keys on the body of the flute. 

3.

For most flutes of recent design, keep the headjoint pulled out about 1/8 to – 3/16 inch. Rarely will the headjoint need to be pulled out less than this, and may be need to pulled out even more.

4.

The primary controls we have for pitch and timbre (tone color) are embouchure hole coverage, air speed, and the length, size, and angle of the air jet. 
5.
Change one thing at a time so you can observe how the variables interact.  

6.
A flute -- or other wind instrument -- can be optimized to play only a single pitch precisely. Every other pitch except the design pitch requires some sort of compromise in the design.  
7.
Don’t worry about actually tuning the harmonics you produce when the flute is blown: the fundamental and harmonics created by the headjoint for a particular pitch are always in tune with each other. 
8.
Many different colors are possible as the flute is blown in different ways, but the actual harmonic components of the sound are still in their whole number ratios, only their proportions have changed. Their tuning does not change.

9.
There is a misconception among some flute players that the harmonics can be out of tune or individually tuned, but this has been shown not to be the case. (Brown, JASA 99 (2), 1996 and others). But by blowing in different ways, we can increase or decrease the amount of energy in a particular harmonic in our sound, and thereby change the tone color.
10.
Shorter tube length yields greater pitch flexibility. So C# in the staff, for example, is the easiest note on which to alter the pitch.
11.
The lowest notes are typically the most stable and therefore the most difficult to tune.
12.
As the flute descends from open C# toward the foot joint notes, each lower note is affected less and less by a change in headjoint position because the proportion of the total length of the flute represented by a change in the headjoint position becomes less and less as we go down the scale.
13.
Intonation problems are almost always caused by tone production problems.

14.
Breath control has a profound effect on intonation, and the speed of the air stream is a critical factor. Practice playing harmonics to gain control of the air speed. Try to minimize embouchure adjustment and work with primarily the air speed. (see Floyd/Gilbert 1990)

15.
Air jet speed can vary from about 40 to 130 MPH depending on register and dynamic. 
16.
Humans generally prefer stretched intervals. Remember when approaching notes from below that the higher note tends to sound flat, and the bigger the interval the greater the effect.

17.
The most important basic tuning skill is to learn how to hear beats in unisons--beats are periodic changes in volume--and then learn how to eliminate them by slowly moving the pitch up or down as needed. Work with another player if possible, or with a tuner that can sound a steady pitch, or with one of the various commercial “tuning CDs.” 
18.
The object is always to eliminate unwanted beats, or adjust any difference tones so they are “in tune” with what you’re playing. See section C for information on difference tones. 

19.
The faster the beats, the farther out of tune for at least one of the notes. There will be a point at which the ear cannot distinguish the individual beats as they get faster and faster. At this point a low pitched difference tone will emerge. 
20.
One way to visualize this transition from distinct beats to a continuous difference tone is to think of a kid’s bicycle with a playing card in the spokes. At slow speeds the individual “snap” of the card is clearly audible, but as the speed gets faster, there is point where there is only a continuous “buzz” as the spokes move past the card at high speed. 

21.
Well tuned and in-tune chords sound fuller because of the overlapping reinforcing effect of harmonics of the same frequency generated by different pitches in a chord.

22.
Almost all instruments begin notes (the attack or onset) sharp and flatten immediately. To experience this, play tongued notes against a unison drone and practice bringing the pitch down to match the drone. 
23.
Remember that the harp, guitar, and keyboard percussion are always tuned in Equal Temperament. When playing with these instruments we must generally play lower than we would with a piano, most noticeably when the piano is in our middle register or higher.

24.
The smaller the piano, the sharper it will play above its middle octave or so. 
25.
Equal temperament is an excellent point of departure.

B.
Embouchure 

1.
Check hole coverage by bottom lip. The amount of embouchure hole covered generally increases as we go higher or get louder. A good starting point is about one-third covered in the lower register, moving to maybe two-thirds covered in the top register. 

2.
The left hand notes G up to C# are progressively sharpened by a more open (uncovered) embouchure hole. Adjust accordingly.
3.
Try pitch bending exercises to enhance flexibility. Start on C in the staff and bend it down to B, then Bb, then A if possible. Then bend C in the staff up to C#--It’s difficult to bend C higher than C#. Try to do this without rolling the flute much, but by lowering/raising the jaw and air stream. It’s challenging, and is closely related to the way we play most of the time, but here with more exaggerated motions. 

4.
Try not to roll the flute in or out or move head up or down excessively. It takes energy and changes pitch, timbre, and dynamics at the same time.
5.
Excess embouchure tension has the effect of pulling back the corners making lower lip effectively thinner, which uncovers the embouchure hole that can raise the pitch and diffuse the sound.

C.
Difference Tones (see Glossary for definition)

1.
Difference tones can train the ear to hear subtle pitch changes, and are useful for developing a feel for Just tuned (pure)  intervals.

2.
Difference tones sound something like a mosquito buzzing nearby and are easiest to hear when loud and high-pitched. Two piccolos are perfect to create some examples: one holds a C above the staff, the other starts on the same C and moves slowly up a chromatic scale. You will hear a series of difference tones starting with a very low pitch as C and C# are sounded together.
3.
To hear a difference tone, the original pitches must be at least 20-30 Hz apart. Below this, we hear a frequency difference as beats.
4.
When the interval between the original pitches is less than an octave, the first order difference tone (higher note minus lower note) is lower than either of the original pitches.

5.
When a difference tone is precisely in tune relative to the notes that are generating it, the original interval is a pure just interval (no beats). 

D.
Tuning Devices & other technical resources

1.
The calibration accuracy of tuning devices is sometimes questionable. Be sure yours is set where you want it. (A440, etc.)

2.
When using a meter, LED, or strobe-wheel type tuner, it’s often helpful to have someone else look at the indicator for you so you can concentrate on listening. Play with your best sound and have a partner tell you how close you are, or whether flat or sharp. 

3.
Some tuners will sound pitches: set the tuner to the tonic or dominant of the key your practicing and play slow scales listening for beats and difference tones. Try to anticipate the note you will be playing.

4.
Tuners that play pitches rich in harmonics create a sound that makes tuning easier. Listen before you buy if you can. An external output is convenient for connecting to a sound system. 
5.
Practice with one of the commercial Tuning CDs (see Resources in Bibliography).
6.
Most tuners are built to measure or sound pitches in Equal Temperament, though there are models that will measure some of the historical tunings we have discussed, and still others that will sound pitches in various historical tunings. 

7.
Record yourself with a computer running suitable software (like Audacity—a free download) or a portable digital recorder like the Zoom H2, etc. Play tuning duets with yourself. Use the best microphone and microphone preamplifier you can.
8.
Try Smart Music software (www.smartmusic.com). The software can accompany much of the flute repertoire, includes a metronome, a tuner with useful features, and can also record your practice sessions for later study.

9.
Use a tuner as point of departure. If you can play every note in tune with a tuner, you’re off to a great start, and the types of adjustments needed to refine your tuning even more will be very manageable. Making the adjustments required to tune beatless intervals is not much of a problem compared with  “simply” playing every note in tune with a tuner!
E.
Tuning “TO DO” list

1.
Check some harmonics and compare with the normal fingering. For example, overblow low C an octave and compare its pitch with first finger C in the staff. Then follow the same procedure on C#. A close match provides a general indication of whether the headjoint is adjusted appropriately, and provides feedback on how your flute’s scale was designed. Move the headjoint a bit to make the harmonics match the normal fingering while trying not to make any embouchure adjustments. You may need to split the difference between the two settings depending on your flute’s scale.

2.
Practice tone color change exercises to both improve the richness of your sound and make tuning easier. Remember, the more harmonics present in the sound, the easier it is to tune. (See Wye Vols. 1 and 4, for example).
3.
Observe posture and position. Bring the flute to you. Moving the head forward to “meet” the flute uncovers the hole, raises the pitch, and makes the sound more diffuse. 

4.
Practice tuning unisons and octaves with a tuner or another player. Unisons and octaves share all harmonics and are the easiest to tune. 

5.
Use the chromatic tuning chart in the packet on the NFA website. Make several copies first. Work with a partner and record each other’s “pitch profile.” Look for tendencies. If you are confident that your embouchure is working well and placement of flute on bottom lip is appropriate, then when you see a consistent pattern after several days, make an adjustment to the headjoint to adjust the basic pitch level of the instrument. Also make charts while playing at different dynamics.
6.
Know your flute’s pitch tendencies on every note. (see item 5)
7.
When changing dynamics, a corresponding pitch correction is always required. To experience this, play crescendos and diminuendos while watching a tuner. Keep track of the timbre (color) too as the dynamic changes.   
8.
Use a pitch reference some of the time: an electronic tuner, tuning CD, keyboard, but depend ultimately on your ears.

9.
Warm up the flute up by gently blowing warm air through it while fingering low C/B. Don’t do this with wood flutes or piccolos.

10.
When tuning to a piano, for variety try playing before the piano sounds an “A” to see where your pitch is prior to any adjustments you may make. Be sure to play with your best sound. Consider also tuning to a second note as well that uses a greater length of the flute, such as D or E.
11.
When tuning to a piano, hold the sustain pedal down and play into the piano strings. Then gently play the same note on the keyboard and compare. Repeat.
12.
Usually tune without vibrato (which adds changes in pitch, timbre, and loudness), but with a full sound. Or start with vibrato if you’re more comfortable, then remove it so any beats can be heard. It is impossible to hear beats while playing with vibrato unless what is being tuned to also has the same vibrato!

13.
Take plenty of time to tune as you develop your “tuning technique.” Play at the same dynamic level you will practice or perform. Use your best sound. Play long notes--it’s almost impossible to tune using very short notes.

14.
Think of notes growing out of bottom octave of the instrument‑‑all upper notes are really harmonics anyway. 

15.
Experiment with alternate fingerings to adjust pitch as appropriate.

16.  Play tuning duets such as those by Trevor Wye, Harriet LeJeune, and Verne Reynolds (originally for French horn).
17.
Practice singing intervals, and then play them. Try singing and playing at the same time. The book Rhythmical Articulation by Pasquale Bona (intended for singers, but which works perfectly for flute players) will not only improve rhythmic accuracy, but is written to be sung. 

18.
Anticipate the placement, tuning, and sound of the next note you will be playing. “Think in tune,” and visualize intervals that are perfectly in tune.

19.
When playing with a piano or ensemble, and the tuning doesn’t sound right, first try to play with a better, more resonant sound. Many of the issues involved with fine tone production are also critical for good intonation. 

20.
Listen to as much live and recorded music as you can to develop sensitivity to good intonation. Include string quartets and Renaissance and Medieval vocal ensembles.

21.
While practicing, strive to think in terms of performing music, not just in terms of fixing tuning problems. The goal is to control all aspects of our playing simultaneously in support of the music.

22.
To help control flat playing:

· Use faster air (make the lip aperture smaller), but maintain constant quantity of air so dynamic doesn’t change

· Move lips/jaw to aim air higher and uncover embouchure hole somewhat 

· Keep some air going past the end of the note you’re finishing

· Keep the flute warm during rests, especially if there’s a soft entrance coming up

· Avoid pushing the headjoint in all the way to compensate for a lack of air speed or breath control. Perhaps the headjoint may be rolled in too far, or the lip plate too low on the bottom lip resulting in too much embouchure hole coverage.

23.
To help control sharp playing:

· Decrease airspeed and/or cover more of the embouchure hole while lowering the airstream

· If the pitch is too high, the flute may be too high on the lip

· Lips may be too tight, and/or too much tension in the body generally

· Be sure not to pull corners of the mouth back. This uncovers the embouchure hole and raises pitch

· To crescendo without going sharp, increase the air speed, lower the air stream by opening your mouth a bit, and cover more of the embouchure hole.
