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FREOUENCY (HERTZ) -' IMPEDANCE PATTERN OF A 19TH·CENTURY CORNET ia typical 01 most 01 the 
trumpet and trombone family. The peaks grow progress ively and then fall away sharply. 
The cornet was made in 1865 by Henry Distin. The third and fourth impedance peaks do 
not quite follow the smoothly ri sing pattern required for a genuinely fine instrument. The 
shortcoming is due chiefly to slight constrictions and misalignments in the valve pistons. 

The reader may be wondering what 
happens when the valves on a brass -in
strument are depressed. Does anything 
radically new happen? The answer is 
no. The bell, the mouthpipe and the 
mouthpieee dominate the "envelope," 01' 

overall pattern, of the resonanee eurvej 
the pattern of peaks for a trumpet rises 
steadily as one go es from low frequen- 
eies to about 850 hertz and then falls 
away and disappears at high frequen
eies. When a valve is depressed, there
by inereasing the length of eylindrieal 
tubing in the middle of the horn, it mere
Iy shifts the entire family of resonanee 
peaks to lower frequeneies but leaves 
them fitting pretty mueh the same en
velope. 

In addition to working out the d etails 

vVorman's striking reslilt is that when 
the player blows very softly, there is es
sentially no other eomponent present in 
the vibration as it is measured in the 
mouthpieee, and that as he plays louder 
the amplitude of the seeond harmonie 
grows in such a way that for every dou
bling of the strength of the fundamental 
as the player blows harder, the strength 
of the seeond harmonie quadruples. Fur
thermore, the strength of this eomponent 
proves to be approximately proportional 
to the impedanee of the air eolumn at 
the frequeney of the' seeoncl harmonie. 
Similarly, the third harmonie has a 
strength that is proportional to the im
pedanee at the lhird-harmonic frequen
ey, and from an \. n lini I' begin ning it 
grows eightfold fol' v ' I'y c10uhling of the 


