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c, f, b -- OtfellC Prinzip.ll -Pfcifc 
c, f, 0\ . -- "Upl:11 di.lpasoll". 

A Spectral Analysis of the Voicing Proccss 

by 

SUllimary 

A. RAKOWSKI': AND E. C. RICHI\I}DSUN 

Killg's Cul.lege, NeWGlstlt: upon 'T'Ylll', Ellgl.\IlJ . 

T.lpe rel:ords havc beeil maue uf the sounus or two Ufb,lll pipcs, UIl C' 

woou and une mctal, uf uiapason type uuring the prncl:ss 0" voicill~ . 
A Fourier analysis uf thc rel:ords, lTI:lde on an dectronic comp uter , shuw , 
the cffe:<:t on the harmonie components of the vario us adjustmcnt , 1ll '1d ~ 
by the voicer. The analysis is given for both the transicnt anJ stl:ady 
st.ltes. 

lntroduction 

The process by which the flue or{!;an pipe speaks its nute is Wl·1\ klll)WI1. 
lt is bdicved that the air issuing from a slit in the 1110uthpiccc <1nd srrikin:c; 
the upper lip (cf. hg. 2) produccs an edge-tone whuse pitch in thl' al»(:l1c.; 
0" lhe pipe, wuuld risc l:ontinually in proportion tu thl: wind vdocity, 
i, e. tu the square: ruot of the pressure in the winu rht:>L Tbc 1l,llUr.d 
freCjucnl:il:s of the <:olumn ui air. huwever, :lrc l:onfined to the fUllu ,lIllcnl.d 
:l nd its harmoni<:s whil:h it sounds in turn at risini> pressure a, thc rU he: 
tone comes nearly iIHO I'l:sonancc, Thesl: pussible mudes of vibr.ltiull ar..: 
shown in relation tO the edge tone on Fig. 1 for an op<.:n di apJsun typ<: ur 
280 ci s. f undamental. 

Thc pipe actually puBs the edge tone out of its n.HlIr.ll pitch il1to th .H 
of the Column. Only when the two partners uf the coupkd ,Y >! l:1ll a r..: 
badly out of synchronisll1 docs the pipe rise 01' fall a link in pitch .ln d 
then becOllle silell t. 

The figure shows anothcr type of edgc tone, prodllceJ at luw pre~,urei , 
which l:an come into synchronism with the tones of the l:ol uilln ,l{ low 
pressun:s. These 'underblown tones' are app.lrent as 'tran sicnt:,' when [he 
wind is first let into the pipe. 

The edge tolles <:an be lward in a suitabh: apparatus without all }' pi pe, 
either in air (Ri<.:hardson) or under water (Cross). Aiter the pi pe JIl J 
its muuthpil!Ce luve been roughly fashiune:u, a skilIed nafrslll <l n Ill ak c, 
aujust!1lel1ts of thc muuthpiece, thc subject of which is generally tu strcllglh · 
l'n the fundamental anu some of thc luwl:f hJrmonic, anu 1'l'lllllVC lhe: 
higher ones w hi<.:h an: responsiblc f or the roughness ami sibiblll:e "r lh ·; 
uriginal tolle. Previous experiments un the voicing ur fluc pip<.:s luv<.: bl'l' lI 

maJe: by Kuhn anu Mern:r. 
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