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CHAFTER VIII
FINGERING, THECRY, AND ACOUSTICS

All bress instruments behave in the same way. The
basic principles of brass instruments remaln the
same no matter how the tubing is bent or shaped.

When the air column inside a tube 1s made to vibrate
by the buzz of the lips, a tone will be produced.

The piteh of this tone will be determined by three
factors. 1l. Length of tubing., 2. The bore. 3. The
rate of speed of the vibration.

When a tone 1s sounded such as B flat below the staff
on & trombone, this sets up a series of sounds con-
sisting of the B flat (fundamental or pedal tone) and
a number of additional sounds, up to 20 or more, which
are called overtones or harmonics. The overtones are
not heard distinetly because they are much weaker than
the fundamental (approximately 1/5 to 1/50 less
amplitude than the fundamental), The 7th, llth; 15th,
and l4th partials will be out of tune.

FIGURE 6
VIBRATING STRING
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The atring vibrates as a whole, in halves, thirds,
Mtb; riftha, sixths, sevenths, eights, ete., with
the whole vibration being the strongest.
Overtone series; the harmonics determine the natural
open tones and partially detemmine the timbre of wind
instruments.
The instrument is capable of producing the notes in the
open overtore series so in order to make an instrument
chromatiec, a method must be used to bridge the gap
between the partiasls. The slide (trombone) or valves
serve this purpose., In order %o bridge the longest gap,
mt counting the octave, there must be six positions
plus open for the slide, or six combinations of valves
plus open.
A, Slide.

)
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FIGURE 7
BRIDGING THE OVERTONE GAP CHROMATICALLY

1, Xach position of the slide lowers the note a
semitone. When playing higher, the partials
get closer so less movement of the slide will
be regquired to bridge the gaps.

2. The trombone can play all partials in tune




FIGURE 8

OVERTOKL SERIES
{CHORD C(F NATURE)

To find the finserins of a given note, pick the

8 note falls in the 7th or 1llth partial.
The solid notes indicate the partials which are out
tune in a given series.
Intervals;
. Ootave 6. Minor 3rd
2. Perfect 5th 7. Major 2nd
3. Perfect 4th 8. Major 2nd
4, Major 3rd 9. Major 2nd
5.

i#d in which the notes i3 clésest to the fuudamental unless

Minor 3rd 10. Major °nd (approximately)
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Instruments with open partials of Bb., Baritone (baas clef),
' Buphonium, Trombone, Double Bb Tuba series is the same an
octave 1ower.
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FIGURE 8 (continued)

Btruments with open partials of C. Bu Cornet, Trumpet,
uge lhorn, Baritone (treble ¢l~f), Eb Alto (Mellophone).
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Open partials, no valves down.

This series is continued downward chromatically for six
additional chords, thus utilizing the open position and
P the six combinations of fingerings as shown in previous
examples,
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except in first position.
B, Valves. :

l. From any given open tone on a three valve
instrument the wvalves lower a %one a certain
distance.

2., 2nd valve lowers piteh § step (m2).
lst valve lowers piteh 1 step (M2).

1 and 2 lowers piteh 1} steps (a3).

3rd valve lowers pitoh 1} steps (m3) same as

1land 2,

2 and 3 lowers pitoh 2 steps {(M3).

1 and 3 lowers piteh 2% steps (P4).

1, 2, and 3 lowers piteh 3 steps (A4 or D3).

3, Valve slides and intonation.

a, Valves when used singly ere in tune, with
the exception of the third valve, bdbut when
used in combination are ocut of tuns., Valves
1l and 2 lower the piteh 3 semitones and
produce a tone that is sharp. Other
combinations of valves produce even sharper
tones,

b The only time the 3rd valve is used is in
combination with other nhu; therefore it
is made longer to compensate for its being
sharp. This cannot be done to walves 1 and




45

2 because they are used individually. Even
though the 3rd velve is made longer it still
eennot allow for all cambinations using the
3rd valve, To further remedy this, instrument
manufaeturers have added finger rings or
triggers to the 5rd velve slide on cornets
and trumpets so that adjustments can be
made to correct intonation while playing.
Oocamionally these devices will be installed
on both the lst end Srd valve slides. Other
methods of correcting this problem on lower
volced instruments are discussed under
"Multi-VYalve Instruments.”

Fingering simmletion,

A, French horn; fingers sexme es trumpet an octave

higrer.

trumpet valve 1

French horn valve 1
FIGURE ¢

TRUMPET AND FRENCH HORN FINGERING SIMULATION

The B flat thumd walve raises the pitek a perfect
4th then it fingers the same as open Frenoh horn
a perfeat 4th lower,

B, Baritone 2nd suphonium,
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1. Treble clef; fingers just like trumpet for
identically written notes. Sounds an octave
lower than trumpet.
2, Bass clef; fingers like trumpet a major 9th
higher.
BB flat tuba; has the same relationship to bass
¢lef baritone as French horn to trumpet. Same as
baritone an octave higher., Same as trumpet two
octaves and a major second higher,
E flat tuba; change the olef sign to mui. add
three lhﬂpl; and ﬂn,r like trumpet. |
Alto horn, mellophone, flugelhorn finger the same
as trumpet but do not in all ceses sound the same,
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