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FIG. 12. Roll off of the F rcnch horn spectral envelopes above 
the eutoIT frequenc)' verSllS the average intensity level of the 
/lote seale. 

In discussing the features of the attaek transients of 
the brass instruments, we note that there are two 
eharaeteristi es that are present ver)' eonsistently: rapid 
amplitude modulations and the manner in whieh the 
relative amplitudes of the partia.ls change wi th tim e. 
Since the amplitude modulations havc a frequeney 
about 20% of that of the fund ament.a l, it is very un
likely that th ey will be aurall y tr~t lotbI ' as amplitude 
modulations and perc iv d as su h. ) n r gard to the 
second chara leristi ,d ul'il1 ~ Ih ' nl'sl petl'l of the altflck 
transient, th low r-fl' 'qu (' lI C' ' JlHl'liab in 'I'eas in ampli
t.ude 111 0 1' rapidl ' 111 11 11 Ih r hi f.: ltt: l'-fl' 'qu ' n 'Y ones (see 
F ig. 13). I Llring lItt, , ul uwqlll 'lIl ~ . 'on eI part, su ces
sively highel' fr 'qu ' lI( ' pli 1'1 ill!. r ', l 'h thcir st ad)'-state 
va lues at sli ce 'sHivl'11 11 1"1 lilll ':" A pc/ssib l xphlna
t ion of this ph n OI1l l' 1l0 1l ifl as f 11 ws : Th ' low ' I' I'he 
frequen )' uf H ptlrliul, I II!' Ii 'S!i 'fi' ' Ii vd Ih ' sound is 
radiated from Ih ' il1 !) ll'lIt\1 '111, Ilnd 111 , gr 'a l ' I' Ih ' 
cffeet iv' "Q" of th ' instrum eIlt fol' lhis pltr l ill l. S 'cond, 
th e 1ll0l lhpic e may bc 'onsid 'red 10 h ' a ~o rt of 
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FIG . 13. Ideali zed representation 01 the change of the harm onie 
partiqjes with time for the brass instruments. 

Helmholtz resonator 01' low-pass filter when viewing the 
instrument from th e bell. Thc low-pass chara\=ter of the 
mouthpieee implies that the excitation, i. e., the li ps of 
the player, are more strongly coupled to the tube-bell 
part of the instrument for the low-frcquency modes than 
for higher-frequency ones. If we assume that th e lips of 
the player are strongly affccted by the mouthpiece pres
surc function, tben both the characteristics of thc 
mouthpiecc and the bell favor the more rapid increase 
with tim e o[ lower-frequency partials. The less favorcd 
high-fr equcncy partials radiate more readily from the 
horn, ancl the relatively small fractions of these parti ,ds 
that are reOected have a more difncult time reach ing [he 
lips o[ the player. At some point in time, the amplitude 
of the excitation becomes limited by the moulhpicce 
with the resul t that thc amplitudes of the low-frequency 
partials bccomc essentially constan t. A continuin« in
ere,tse in amplitude w n now occur only hy suhsequcnt 
in rcascs in th e ampliLueles oE thc higher partials. T his 
would 'xplai n t h ' ob: 'rv cl fa 'L tha t t h high r-fre-
pi ' Jl 'Y plIl'lials r ach th ,ir st ady-stat ' va lucs at 
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FJG. 14. Trumpet, trombone, and tuba speclral 
envelopes sea lcd in lrequeney as indicatcd by thrce 
c1i1Ierent abse issa scales . 


