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Summary of Music Production

- Comparison of Trumpet, Violin, Piano

- Modes of a Trumpet

- Mousepiece and Bell for Trumpet

- Range of Tube, Trombone, French Horn, Trumpet

- Evolution of Trumpet desigh——»  Harmonic Structure
- Why does Mouthpiece — Lower High Frequencies?

- Why does Bell e Raise Low Frequencies?
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Trumpet
- Blow into open tube.
b= Z(u" +u) The lowest mode of this piece is comparaple
| to the higher modes of the tube.
excitation : _ _
C g[eesns dure 'S 2810 Therefore, the effective tube length increases
for higher frequencies, but not for lower
lowest mode :
X frequencies.
- | f = _Q = _(.:_
A So lowest first mode is ~ 60Hz.
\\J ’
example | = 127¢cm Bell higher frequencies have
\ /\ smaller than bell opening. So they
5f f,= 23000 _gayy,  don't produce standing waves.
U 4x 127 But lower frequencies do.
3f,, 5f,, etc.
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Figure 12.21 : Cross section of a brass instrument
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SEsscoooms 52
|I-rr __i = 2 ; : _;E __j_
;‘:] i i s g = -.[- - —-
- 1 :
=== SESteses Figure 12.22 : The evolution of a
REEE === ; trumpet : effects of the mouthpiece
Gy E=r
SR and bell
B S RE=s
B EgE & T (a) Resonances in a simple tube.
L —+++  (b) Resonances in a tube with a
: * mouthpiece.
! == (c) Resonance in a trumpet.
EEECdsEsas SEEEE=S
(a) (b) ()
o /
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— PISTOMN

TRUMPET
TUBE _;'

SPRING WALWVE
SLIDE
(a) (b)
Structure of a trumpet valve. (a) Piston up. (b) Piston
dowmn.

Figure 12.24: Trumpet valve
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' Fic. 5. Playing positions of the trombone.
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Violin : (Cellos, Violins, etc.)
Violin Model

E.(196H2)

Bow Bridge
Excitation
4 Strings
Define E; ,etc. with reference to keyboard. Body
String vibrations (bridge vibrations) may be N

considered as excitations. Directional Pattern

So it’s different than the trumpet [violin has several excitions].
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:ﬁ\ STRING
FINGERBOARD - TENSION
HA IR =t
STRINGS
. BACK PLATE
i TO® PLATE
C-BOUTS —i
BRIDGE
{-HOLES =
SOUNDPOST FROG —
TAILPIECE -
ADJUSTING
i |
la) {b) (e)

(a) Front view of a violin. (b) Side view. (c) Bow.
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Figure 12.2: String state vs. string

displacement at point of bow

~

contact

Midpoimi of vibraiion
Best-paint of siring
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Figure 12.3: “Good” andBad” string

velocity at the bowing point
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ST T AT T T T
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Response curve for a violin assembled from

th two plates whose resonance curves are given
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Loudness curves for two violins. (a) A good 1713 Stradivarius violin
(b) A 250-year-old violin of unknown origin
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Figure 12.7: Holographic Photography
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Holography can measure vibrations of a) Violin bodies,
b) Trumpet, trombone bodies.

- Object H is illuminated by a reference beam and object beam.
u(x, y) is the object beam.
V(X y) is the reference beam.

Film: Sees the intensity of the two beams.
(u+v)(ud+ovl) = |h* = udd+ vud+ uv+vol

Now, shineL through film.
vlh/*> = y[ulbu + v’ud+ uvuvl+ v’

If all other terms can be made SMALL,

you see an image (with phase), proportionaltQ y) .
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