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TONE COLOR OF TRUI\IPET is relat ed to the way harmoni e frequ enci es make up'an in· 
er eas inl( (roction of the total ~o\lnd "mitted os the pluyer hlows louder. The stren gtll s of 
thc variom harmoni e romponents are plotted as u 10!J;arithmie seale (derihel s) again st the 
lo/!orithm of the stren /! th of the fllndumental eomponent. At low and medium playin g levels 
each harmoni e lies on a strai ght line whose . Iope is approximately equal to the 6eria l num· 
h er of the harmoni e. As one plays piani ss imo e6sentially no harmonies are present in the 
vihration as m easured in the mouthpiere. For every douhlin g in strength of th e funda· 
m ental eomponent the seeond harmonie inereases from an initial tiny value by a fa etor of 
four . Similarly, the third harmoni e inerea ses in stren gth by a factor of eight for eoeh dou· 
hlin g in stren gth of the fundam ental, and so on. Thi s finding eorresponds to a theory deo 
veloped by Walter Worman at Case Western Reserve University. At the loudness where 
Worman's relation h egins to hreak down the player sen ses a change in "feeI" and lisleners 
are uware of a change in 60und. The du ta lhal are refleeted in the curves were obtained with 
the help of Charles Schlueter, who now pluys principal trumpel in the Minnesota Orch~stra. 
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Irll ll . f"rulUti"1I fllllr l iOIl," wlli, '" IlIol l(·II '" . whll ' ('·I,,·,i oll uC 1111, ""(1111'11 ' "II C I' ~)' "' IId l Cr " 
'1""11" ),. 11 M n1l'II >1 lr, 'O ill 6i, lu Ih IIlulIll.pi ece, iH "lIIill e,) (ru!1I ,h I. 11. I> pcntlin g on ,h 
level o( "Ia y 1111.1 ChllrUI'l"ri Hti cK uC the iIlH.rIlIll CII. , .I. c 'lII c r ~y Clllill c,) II Hlllllly fllll g wi.hill 
thc bund plOll cd here. Thc eurve hllH .hc IIIlUli.II.ive nll.llre o f U ".r"blc boost" he ell " 'C the 
belllcaks enerlty Jlreferclltiully IIt hi gh (re(JllCn eies. Numbers on vertieul seule ure urbitrllry. 


