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GEOi\IETRY 01" HORN FLARE l"r~c1y governs the piteh and timbre of sounds produced 
by horn B of the trumpet "nd tromhone family. AB a so und wuve traveIs into the ßarin g bell 
of the horn itH pre'Hure fall , 6tc",lily u" the cross se"tion of the instrument increuses. A 
"horn funl,tion," U. ,lctc rmineB how mlll'h of the ucou stic energy leuves the horn und how 
mlleh is re fleeted h" .. k inlo the horn to produ,:e slanding waves inside the instrument. T he 
horn fun ction (equ,,!ioll ",,") is approximatcly equal to lover the product of the internal 
radius (H inl ) of the horn und the external radius (R"vt ) at any given point. The simplified 
form of Ihe horn equntion (equ"tion "b") gives the acoustic wavelength (,\) at any point in 
the horn, where f is the sound frequency and c is the velocity of sound. This velocity varies 
wilh V und f. The horn equation has the Bame form as the celebrated Sehrödinger equation 
(c,), which shows how the de Broglie wavelength (,\) of a particle of energy E is re lated 
to Planck's eonstant (h) and the potential energy funetion V at any point in spaee. 
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TH 1\111 ' E IIEI.I, A I) I.O tll ). 1' 1'. 1, 1', 11 II OH N 1111 1111,,1,,0 .111111111 11 111111 I 

oco u"li,' propc rli c8, 'fll ' 1'"I"lIoid,,1 ~""" ( /'/1"' /,. !' /lfl ll 1./ / 11 // .11 !hl 11111""11111 1 11 1111111 111 
vors the emdent radiali on of so und 11110 11. ulr, 1'111 fI"l" .hll l' (tIl i d ,111 IIlthl 111 /11/1 
of Ih e Irombone bell is de ,i~ned to Bave cne l' ~y i" Hili c Ihe horll , IIIII K ~"" t'r" l l l " "111111 I 
m .. rked ' Ianding waves at ..IoHe ly dell ne,l freqlle nci es. BOlh Ihc Iromhonc he llulI<! ,h .. 11> 1111 · 

sp ca kcr hor" arc , ho"'n altachcd 10 a _hort Hedion of cylindriral pipc, Th' two ,'urVI'd 111 

th e hollom show Ihe horn function, V, for euch horn, The cu16l10i.w1 horn hus ahorn fun co 

tion (colorctl c"rllc) that i8 low and l1early I'omtanl except for a slil!ht fallil1ll ofT ul Ihe large 
end, whe re Ihc 80llnd wave fronls he!( il1 to hlllge apprcI';"hly, Thc horn flll1 clion ( blIlek 
c"rvr) (Jf Ihe tromhone 1,1,11 ri ses stecply all,I fall •. Thc higher Ihc vulllc of the fUl1 clion U. 
th e hi !(her th c harrier 10 60 1l11l1H or low fre'lll eney. SOlll1d8 of highc r frequellcy are uhlc 10 
progress furlher hcfore Ihe y ure re fieete,1 I,u"k hy Ihc Irurricr, In hOlh euseB uhove a certuin 
fre 'lu ency mOBt of Ih e so und cnergy radialcs ovcr thc top of the barrier, so that the bell of 
thc Irombone lose8 il 8 mU8i('ally u"eful ehuraetcr und bchuves, like a Ioudspeaker horn. 
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