
w 
o 
z 
...: o 
w 
Cl.. 

~ 
I
~ 
0.. 
~ 

I 0 --

It 

JJ V V 

t 
t 

, 

~ 
500 

~G' 
~ ~c. 

. / 

~ 1-"'..-

1,000 1,500 2,000 2,500 

FREOUENCY (HERTZ) 

IMPEDANCE PATTERN OF A MODERN TRUMPET is annotated to show whut h appens 
whcn a player sounds the notes C 4 or G4 , When he blows into the horn, a "regime o{ oscil· 
laI ion" is set up in whieh seyeral impeuance maxima o{ the air column collaborate with 
oscillalions of his lips to generale energy in 0 steady oscillation that contains seyeral hur· 
monieally related frequency components. The regime of oscillation {or the C 4 note inyolyes 
the second, {ourlh, siXlh lind eighth peaks in the curye. When the trumpeter plays very 
eoflly, lhe second peak ie dominant, but because this peak ie not tallthe beginne r may pro· 
duce a wobbly note. Ae he playe louder the other peaks become more influential and the 
oscillution becomes stabilized. The dominant oscillation {or the G 4 note corresponds to the' , 
third impedance peak; since it is toller thon the second peak, G4 is easier than C 4 to 
play pianissimo. As the trumpeter plays !ouder the tall sixth peak comes in and greatly 
stabilizes the regime o{ oscillation, making the G 4 one of the easiest notes of all to play. 
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FREOUENCY (HERTZ) 

REGIMES OF OSC ILLATION FOR IHGHER NOTES show why they become increasin gly 
hllru to play os one moves up the scale. Gr, is still '1uilC easy to play bel:ausc ils regim e of 
o . ,·ill ll li on ia uominal eu hy Ihe lall sixlh impedan ce peak; the 121h peak makes only U 

lIIin or co nlrihulion. C ß ie som ewhat more diffi cult 10 plny beca use the dominant peak of thc 
no t iij lower Ih an Ihe peuk for Gr,. It takes "n ulhletie Irumpeler to reach thc hi gh Eu und 
"I ~ " c r ll o tCij. T he trumpct ut thi s point hus hecome virtually a megaphone: the energy pro· 
.11I 1' lI on o f thc imlrumcnt is duc almost completcly to thc interaClion of the air co!umn 

tl. 11 .. , Ups Ihctn sclycs, much as thc humun larynx opcrutcs in producing yoca! sounds. 


