


















































































































































































































































































































































im pa ir a rti St iC va lu es as lo ng as eno ugh sha des a re ava ih bl e fo r t he f :1- ce. 
W hateve r hap pens, orhe r and prim a ril y drama ti c med ia m ust rcp lact' 
co lour a nd spacc, if rh e gamut of a rti st ic represe nt a ti on is not to impo­

M uc h more impo n a nce ::ut achcs to th e faCL t ha t t he relcvi sion 
camcra rcq uires a ce n a in minimum a mo un t of li gh t; lcss, it is t r uc, rh a n 
f ilm , but co nsid erab ly mo re t ha n t he eye. M o reove r, it ca n o nl y ope ratc 
ove r a limi ted ra nge of cantrast w itho ut ca usin g di sturbin g sid c-effccts; 
so " bl ac k " a nd "w hi te", fo r insta nce in costum es, a re So urces o f tro uble 
in t he tclev isio n pi cture. 

4. 

[r wo u ld appea r to be simpl es t to tra nsmir :t n o pera direc tl y f rom thc 
st age . Thi s meth o cl has irs v a lu e as a so rr of doc um enta ry fro m rhe rh ea t re. 
T he r es ulrs, howevc r, a re a lm ost a lways un sati sfac tory. As a rul e, rhe 
li ghtin g is e ith c r in a cl equ a te o r casts cli sturb,in g sha dows, a ncl th e colours 
g iv e in suffi cient o r fa lse contras ts. A nd rhe settin g ? Eirhe r rh e st age, sccn 
as a w ho le on rh e t elev isio n sc reen, has rh e appearan ce of a rin y peep ­
show with ma ri onn ette- l.ik e p e rfo rmers, o r th e sin gers are v iewed aga in st 
Frag mentsof a sce ne th at should o nl y be v iewed in its entiret y . In th e case 
o f rh e sin ge rs, howcve r, one o ftcn has th c unpl casant fec l in g o f st a rin g 
t ac tl ess ly at exe rti ons not intend ed for o ur eyes ancl loo kin g in va in for 
rh c actin g w e exp ert. 

Not a ll th ese defec ts a re un avoicl a ble; telccasts of p lays a rc mu ch 
mo re frequ entl y succcss ful. O ne of th e first requirements is an cnsc mbl c 
cap abl e not on ly o f first-cl ass sin gin g, but a lso o f first -c lass actin g, a nd 
a no the r is rhat th e th eat re a udi ence shoulcl be di spcnsed w ith. The cam ent'> 
mu st be abl e w mov e more o r less unhinde red , and li ghtin g a nd m a ke- up 
must be ad apted t0 tclev ision req uirem cnts. S ho ul d it ;;.ppca r to bc of 
a d va ntagc fo r rh e per fo rm ers and th e aco usti cs, a n a udi ence ca n be in v ired, 
fo r in sta nce stud ents, w ho w ill no t t ake offence at th c t ec hni ca l appar:u us, 
or a rc p erh ap s even intcres ted in it. Tn cantras t to pl ays, the o rchestr a co n­
stitu es a sc ri o us d iff icult y in relecastin g op e ras . The o rchest ra pit w il l 
no t a ll ow th e ca mcras c lose eno ug h to t he St age, a nd res tri cts t hc 
a ng le to Ieve l of t he fl oo r o f th e stage . T elecasts from t hc t hcat rc a rc 
a lways t he better fo r t he usc o f meth ods mo re usua ll y fo uncl in rh c stu d io. 
Co ntra ry to a w id ely helcl a nd erro neo us o pini on, a sma ll camcra-to­
o bject cli st a nce o nn ot simpl y be p re t cnd ecl by usin g Jenses of lo ng foca l 
lcngths; this a lte rs rhe perspcc tiv e oft cn in a di sturbin g ma nn e r. Jf rhe 
o rchestra pit ca nn o t bc bridged, a t leas t one tra nsve rse ly travcllin g ca mcra 
must be set up o n a r a il in f ro nt of th e pit. 

ßut t he ma ny techni ca l p oss ibi li ti es o f tel ev isio n ca n neve r be maclc fu ll 
use of in thi s ma nn er . \Y/e have secn th a t th e close- up i; its rrue element. Ev en 
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if thc a ppca rancc a nd ac rin g abilit y of th e si ngc rs permi t such sho ts, t hcv 
111ust be lim ited to tim cs wh en th e pcrfo rm er; do no t labour und er a <> r ~.;~ t 
stra in w hil e sin gin g. But as a rul c prcc iscly thosc tim es m a rk a dra 1~ a ti .:: 
climax; a nd to rcfrain from givin g th em o pti ca l cmph as is seems nonsens­
iCa l. hn a ll y, close- ups require amp le r ehea rsa l fo r th e ca mcra c rew ; there 
-" ill seldom be tim e a nd roo m fo r thi s in th e theatre. So even in f:tvo urablc 
c ircum sta nces a tcl ecast of an opera w ill rema in a co mp romi se from th c 
opt ica l St a ndpo int - a compromi se in w hi ch th c l.ive broadcast , th e Fee lin g 
o f " be in g th ere" at a n impo rtant perfo rm ance mu st compensate fo r the 
ccchni cal a nd a rti sti c dcfect s in th e r epro du cti on o f th e pi cture. 

5. 

So th e produ cti on of op cra Oll t elevi sion is ba nncd to th c stud ,io . Ir th c 
usual a rra ngement o f Stage a nd o rchcstra is ret a ined , their un so lved pro­
b lems a lso rema in. T he First st ep towards tru e t elevi sed opera w ill t here­
fo re co nsist in separati ng th e o rchest r a spati a ll y f rom th e Stage ; th is r<ti scs 
the new questio n o f th e acoust ic unity of acti on and music a nd ho w it 
ca n be mainta in ed. l n 1\meri ca, th c o rchestra is pl aced in its ow n mu sic 
Studio a nd th e so und is transmitred to the ac tin g studio b y lo ud spcak cr ; 
the condu ctor is equipped with ea rphoncs w hich permit him to hear the 
sin gin g in th c actin g studi o, and th e sin gcrs have th eir ow n ass ist ant con­
du ctor ass igned to th em. The o rch estra conductor can watch th e sce ne o n 
a t clev isio n rccc ivc r. By bl cnd,in g th e output fro m th c mi cropho ncs o n th c 
sct, in th c ac tin g Studi o, and in th c music studi o, it is poss ibl e to p rodu ce 
Fau lt less so und. Jn principl e, it is <t lso possibl e to rcco rcl th c o rchestra l parr 
on t <t pe a nd have the perfo rm ers sin g to th,is tapc. Thi s sav es rehea rsa ls a ncl 
space fo r the o rchestr :l . Thi s entire process, howeve r, gives sat isf :1c tor y 
results on ly if the sin ge rs perfo rm o n a sort of unra isecl st;J ge w hose ;Jcousti c 
Fea tures a re base d on th eatre ex peri ence . A tclev ision studi o fill ecl in th.: 
usua l manner with scc nery produces so und th ar Iacks lu stre a nd fullnes' 
a nd is a lso a lmost impo~s ibl e ro sin g in. The arrangement of th e scenery 
a nd set , a nd th e placin g o f the pcr fo rmers ancl ca meras in acco rcl ance w ith 
rh e proclu cc r's w ishes render musica l directi o n by the co ndu cto r morr diffi ­
cul t. 1 n thi s t y pe o f producti on, th erefore, c pti ca l possibiliti es must bc 
res tri cted to th e simpl cst of perspectiv es . As fa r as t he sin gin g a nd ac tin g 
abiliti es o f sin gcrs a rc conccrned, thcrc now exist companies in th e Un ited 
"t a tes w hi ch devote themsel ves excl usivel y to tcl evision; thi s so I uti o n of 

course is only feas ibl c in a bi g country with an a lmost inex ha ustible rescrve 
of t a lent. E ven thcn t he difficu lty rem ains th a t hardly an y sin ge r is capable, 
w hil e sin gin g, o f actin g as w eil as the ca mera demand s, so that c lose- ups 
have a n a lmost un aesth eti c effect ; so cven in Am eri ca th ey ;1 rc ;J rare 
cxcepti on. 
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6. 

The seco nd srcp rowards tc levised o pera ra kes a dv antage of motion 
plctLirc cx pen encc. ince it is imposs ibl e w produ cc simulraneously a pic­
turc rhat ex ha usts cvery opti cal p oss ibility a nd perfect so und , t he t wo 
processes mu st bc epa ra tcd. First , a so und tape .is m adc und er Optimum 
co ndi t ions, a nd thi s so und is transmitred into thc swdio cluring rehea rsa ls 
a nd the actua l broadcast, w hil e the sin ge rs sy nchron izc th cir own p arts. 
T ha t is w say, rh ey sin g, but rh e ac tin g rakcs prccede ncc. Ön ly thc actin g 
is tr::~n s mJtte d directl y from th e st udi o, and thc sin g in g indircctl y from 
rhe t a pe of rhe sound reco rdin g. Th is so uncl rccordin g w irb th perfo rm ers' 
own vo ic:cs a lso replaccs rh e con d uctor ; JUSt indi v idu a l, particularly di~Ti ­
cult cues c,tn sti ll be g iven by a n assis tant. Tn thi s way th c producrion, ::~cring 
a nd ca mera positi o ns are g ive n rh at freedom f rom restri crion w hi ch a lonc 
ma kes both good actin g a nd good music poss ibl c . .1\ nd th c results achi cved 
by rhi s pl ay back mcrhod a rc pe rfectly sati shcro ry roo, provided a cast 
can be fou nd w hose a ppcara nce and ac tin g ab iliry fu lfil a ll rcquiremcnrs, 
inc luclin g rhosc of rhc spoke n clialoguc. This w ill be p oss ibl e o nl y on r::~rc 
occas io ns a nd primari ly in sma ll opcras; o nl y in exceptiona l cascs wi ll 
it be poss ibl c w achi cvc better than average act in g pe rfo rm a nces beforc 
the relev isio n ca mera, for it wou ld be demanclin g too mu ch of sin ge rs to 
require mo re of rhcm in rh.is respecr rha n rhe rheatrc cl oes . ßut re levis ion 
cloes cl em a nd mo re. A ncl no t mere ly o f o ne or rwo pcrfo rm ers, but of rhe 
entire enscmbl c. T o be inclepend cnt of a ll co nrin gc nc ies in rh e m atte r o l 
casting, to prese nt ac t in g th a t w ill stand up uncl e r rhe mcrci lcss, closc 
scrutin y of the ca mera, to a tra in goo d dial og ue, to !end rhc opr ra dra mar ic 
ex press ion, it is necessary ro ca rry the process thro ugh tO irs log ica l end 
a nd ro have acro rs dou bl e for th c sin ge rs. 

7. 

With t hi s mcth od a lso, a so und rcco rdin g is first made and pl ayed back 
inro rh c srudi o durin g rh c rehea rsa ls a nd rhe b roadc as t. T bcoperais p laycd 
by acro rs w ho h ave swdied the re la tive so ng p a rts tho roughl y and rca ll y 
sin g, eve n though a lm ost so undl ess ly, in sy nd1ron ism wirh rh e si nge rs in 
the so und rcco rdin g. They must therefore have a sutficient gift for music 
a nd have receivcd tra inin g at least in rh e fund amental s of sin gin g ro bc 
a bl e to do rhi s. In thi s way t hc unres tri cred art of rhe ac to r w ho fits rhe 
part in cver y respec t, im:luding a ppearance, is pbced a t rh e sc rvi ce of opcra . 
Hcre, aga in , the so und reco rdin g of so ng a nd orch estra is tra nsmirred from 
t ap e, w hil e the pi cturc and spok en di a logue is a live broa dcasr from 
thc srudi o . T he sy nchroni sed opcra t hu s broadcast ro th e v iewe r and 
list ener befo re rhc relcv ision sc reen is thcreforc a n a rrifi ca l, synrhet ic 
prod ucr of mode rn rcchniques. ßut it f ulfil s irs purpose, provided it is 
p roperly a ppli ed. 
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8. 

Thc pl ay back proccdurc a nd ~y nchroni sat i o n still prescnt a number of 
prob lcms or a tcchni ca l nature. l sho uld lik e to discuss onc o f them here 
~ t he relat io nship betw een picture a nd sound . l t is un satisfa cto ry w hen 
in close- ups a nd lon g range shot s th e vo lume a nd t hc relation bet wcen thc 
sin gin g vo ice a nd the orches u-a rcm a in unchan gcd. A similar diffi cult y is 
cnco untc rcd in broadcast in g conce rts with orchestra and so lo ists, for 
cxamplc in a n o rato ri o . A pcrso n a ttendin g a co nccrt un co nscio usly hears 
sclect iv ely, hi s a ttention bein g directed b y hi s cyes; th e radi o li stener, on 
ehe other ha nd , hca rs the sumtotal of thc sou nd, whi ch thrca tens to drow n 
o ut the so lo ist s. The exped ient used in such cases is to sct up at least one 
J1li crophone fo r th c soloi sts and a norher suffic ientl y far away fo r c::tp ­
curin g th e ge nera l impress ion, a nd the t wo a re t hcn bl end cd on the basis 
o f th e sco re a nd subjectivc impress io ns. T o obtain a fau ltl css sound reco rdin t, 
of a n opera, it is first necessa r y to conduct from a score o n w hi ch a mor~ 
o r less detai led co nce ption of the product ion has bce n notcd. Over a nd 
above thi s, it is advisabl e to reco rd t he sound, prefcrabl y on rwo tracks of 
ehe same t ape, from two mi croph o nes - o ne for rh e so loi srs a nd one for 
ehe general sound. During th e broad cast, thc two trac ks ca n be mi xed in 
proper propo rt ion a nd the vo lume cont ro ll cd , :1ll to the produ ce r's in ·· 
s tru ct ions and the SC(:ne 's requirements. T n doin g so, however, ca re must bc 
taken to ensure that rhe sin gin g overrid es the mu sic to a proper dcgrec, bu t 
a lso th at rh e orchest ra l part does not d etcri o ra te into mcrc background 
mu sic. ß y thi s mea ns, in c i.dent::dl y, js wou ld bc poss ibl e to use weak cr, bur 
poss ibl y mo re bcautifu l a nd musica l voices. 

9. 

As rega rds th e a rri st1 c prob lems o f t elcv ised opcra a nd th c rcchniqu c of 
irs product ion, I cou ld restri et myse lf to say in g rh a t, undcr rh e co nditi ons 
at prese nt prev a ilin g a lmost a lways and a lmost everywhere in Europe, 
large-sca le telcvi sed operas ca n o nl y be success full y produced by thc sy n­
chroni sation method. But as I fce l that thi s is consid crably more than a 
remporary expedient, 1 should li ke to com ment bri efl y o n rh e abov l!­
mentioncd ob jection s. 

It has bce n sa id th a t the co nn oisseur qui ck ly observes thc sy nth cs is oF 
pi crure a nd vo icc, even if the sy nchronisation is goo d, and t hat it _ di sturb~ 
him. Now, te lev ised opera is not show n for opera addicts or c ~·Jn cs any 
morc than a synchro ni sed fi lm is cx hibitcd For the mcmbers of fdm clu bs. 
Nor ca n rhc o ri gin a l ever be sct up aga inst thc reproduction ; . onl y th ~· 
dcv il's ow n repro du ction co uld ev cr a ttain rh c rank of irs o n gmal. 11 , 
ho weve r, it proves imposs ibl e to win thc a pprec iar ion o f a tme opcra 
Iover for t he sy nchron ised o pcra a lso (nat ura ll y, as a rcp rodu cnon ), then 
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cith c r t hc latter is bad ly p rodu ccd o r the formc r is b lind ro rh c fun ction s 
and potcntial ities of re lev isio n. 

l t has also bec n sa id that rhc met hod is less synthetic rhan sch i;r.oid. The 
pcrfor mc r sho uld bc onc indi v idua l, th e voice bc longs to its own body . 
lt is :ugucd th a t sy nchro ni sed opera is not art and is accclerating a process 
of degencration w hi ch is characteri sti c of our entire modern li fe and should 
be resistcd by art. I co nfcss [ have a bctter opi ni on of mank ind rhan to 
belicvc that a ny fo rm of opc ra co uld b rin g ir in to jeop ardy. T hc sy nth csis 
w hi ch is fo und objcctionab lc is a n inevira bl e co nseque ncc of t hc hct rh at 
the sin gc r is a hi ghly tra incd spec ia li st of w hom rhe act in g pcrfo rm an ce 
that must bc demand cd hcre can not be expect cd. What art is, howcve r, is 
nevcr dcc ided a pri ori, but a l ways a poste ri o ri er a posterioribu s. The 
"a rt ifi c ia l" e lement of t he merho d is not co ntesred - but rhe re is so mcthin g 
of rhc "artificia l" in cve ry art, just as evc ry "a rt" has a ' 'tcc hni que". Fina ll y, 
it shou ld not bc fo rgottcn that every opc ra is a pl ay; that cxcludcs th c 
a rgumcnts of thosc sti cklers fo r p r in cipl es, for t hey wo uld des troy not o nl y 
te leviscd ope ra, but o pera a ltogether. 

We have becn acc used of sacrific in g a lon g-sa nct ioned form of arr, that 
has dev elopcd over cc nt uri es, to rechni ca l perfectioni sm. ßut tec hni ca l p cr­
fecr ion is prcc isely w ha t th is is not - ra th er is it a rti sr ic p erfccr ion. Borh 
a rr a nd acti ng dcmand the highes t atta in a bl c deg ree of perfccti o n. Unfor­
runate ly, as far as televi sed ope ra in our day a nd age is co nccr ncd , we 
ca n co me c lose r tO it o nly by way of rhe sy nchron ized opcra. 

T he loss of rhe broad stage, th e co lour a nd a ll that ma kes thc ope r:1. a 
soc ia l eve nt is reg rctted . Narura lly. ßut it must be pointed out that it is 
t he mu sic whi ch g ives opera its essent ia l charac tcr :1. nd va lu c. Neverthclcs-;. 
it dema nds a v isua l imp ress io n ; tO thi s exre nt opera by ra dio is a surroga re. 
Bur precise ly rhrou gh its mu sic the op cra ca n bc made v isib le in man y 
different ways, in c ludin g rh ose of tclevision , and with rhe a id of sy nch ro­
ni sat ion. Here rh e srage, co lour, the tablcau a nd t he dance a re rep laced b y 
curs and fade-i ns, closc- ups an d long sho rs, spacc which expands from th c 
dcra il o utwards a nd , a bovc a ll , t he a rt of the acro r. As r egards thc soc ial 
si de of thc opcra, however, it sho uld bc unnecessa ry w po in t out rhar rhc 
opera house rem a ins opcn to a ll w ho prcfcr t he origi na l tO the reprod uc­
tion and a rc in a position to a ttend o per:1.. ßy f a r thc g rcatcr p:1.rr of 
the tc lcv isio n a udi ence, howeve r, co nsists of p eop lc w ho luve n ever seen 
a n opcra and a re ha rdl y in a posit io n tO a ttend o ne, w hatcvc r t hc rcaso n 
may bc. A re th erc a n y reaso nab le g rounds f or kecping t he op era from 
v icwers sirrin g in front of thc ir tclevi sion stets w irh in rhe fami ly c ircle? 

10. 

Whcn art is at st ake, th e deci si ve quest ion is a l w:1.ys :1. 11 a rti Stlc o ne. That 
qucsnon in rhi s case .i s : Ts tclev ision nothin g more rhan a med ium of com -
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muni c:ni on a nd rep rocluct io n, o r does it demand a new creatio n, a bei ng 
born agai n, of thc t rad itions to spread w hi ch is its duty? fn othcr words: 
does televisio n give ri se to a new sty leth at is peculi a r to it, similar to thc 
ncw sty leth a t a new constru cti o n m ate rial bri ngs to li fc? I bcli cvc it docs. 
Bur th a t is not a ll. Experience h as show n that tc lev ision can rcvea l deta il s 
of drama - especially music drama - whi ch remai n hidd cn on the stagc . 
By reaso n of th e fact th a t close- ups a re poss ibl e a nd rhat thc effo rr to makc 
eve rythin g v isib le and a udibl e ri ght back to rh c hindmost rows of th c 
t heat re is renei ered superf luous, no t o nl y t he te xt , but a lso thc music can 
bc interprctc.:d and pla ycd in a ma nncr cquall y impress ive a ncl f in el r shadcd . 
On ly t hosc w ho have see n w irhout prcjudice how M aza rt can transform 
a n acto r a nd at thc samc ti me be tra nsformed into dramat ic ex press ion a nd 
moti on ca n fu ll y underst a nd this. 

These rema rks should not be concluded, howeve r, witho ut st atin g th a t 
we do now more o r less have a comm a nd ove r t he rechniqu e of te lev ision , but 
a re o nl y just beginning to create a st yle o f ou r ow n. Ncw cxpe r iments a rc 
ncccssary a nd we shall no t be spared rcverses. l t is my personal opinion 
th a t the developmcnt of that st yle w ill Iead us awa)' f rom the na tu ra li sm 
of o n-the-spot commcnta ry a nd of the stage setrin g to a n emin cntl y 
simpl e p resenta ti on of essentials. T he scencr y w ill bc res tri ctcd ro mere 
suggestion, the fu rni shin gs repl aced by a few selected items, t he technical 
intcrp lay of cuts a nd fade- ins wi ll become less obtrusive. The p rod uctio n 
w ill rely on word, mu sic a nd gesture; the act in g w ill bc frec in ever y way, 
f ree a lso o f outmoded co nvention. Opera's ma in troubl e is rhe conv enti o n:; 
of p rodu ction. Thc imper ishable heritage a n d the grcat va lue of traditi on, 
to w hi ch te levision mu st a l o do justice, li es in th e music. 

173 



Die Innenstimmung von Musikinstrumenten 

111 

DlE KLARlNETTL 

vo n 

R. W. YOUNG und .J. . WEBSTER 

Beme rkt ei n K lar in etti st, daß se in Inst rument ni cht mit der K la nghöhe 
von Klavier, Orchester ode r Kammer(!membl e übereinstimmt, so ka nn er 
nur wen ig tun, um Ab hilfe zu schaffen. Ist der Ton z u t ief, so kann er di e 
Scha llrö hre verk ürzen, ist e r zu hoch, so kann er sie minimal am Ende ver­
längern. Doch w ird das Resultat ni ema ls ga nz befri ed ige nd se in. 

Ferner l1a nn sich das Prob lem komplizieren durch das Ansteigen der Ton­
höhe, we lches jede wachsende Saa l wä rm e begleitet. Wie bei anderen H o lz­
blasinstrumenten gebraucht der Spieler für manche Noten der Klarinene 
di e gle ichen Griffe, (d. h. , die ei ne best immte Lochfo lge sch ließen) mit dem 
Unterschi ed , daß er di e höhere vo n 2 Noten durch das Offnen eines kl einen 
Hilfs loches untersüitz t. Das Intervall di ese r " überblasenen " Noten beträgt 
a uf der K larinette ei ne Duodezime (was dem dritten Oberton entspri cht). 
Doch w ird dieses Interv a ll für eini ge Noten gewöhnli ch etwas größer, bei 
a nd eren etw as kl einer. Es geht a lso ni cht ohne Kompromisse a b : in dem 
einen Fall muß sd1on di e G rundnote ti efer, in dem anderen hö her abge­
stimmt werden. 

Fi.ir di e Klarin ene w urde di e gleich e M eth ode a ngewend et w ie sie in den 
fr üheren beiden Art ikeln , F löte und O boe betreffend, hi er beschri eben war, 
d. h. es w urd e jeder Ton in der chromat ischen fo lge a ufwä rts gesp ielt und 
zug leich di e Abwe ichun g von der temperierten Stimmung (um Cents z u 
hoch ode r z u tief) mit dem Stroboconn gemessen. Die erwähnten Artikel 
entha lten ein e ge naue An gabe über di e dabei gebrauchte Met hode.' 

Figur 1 zeigt Resultate di ese r Untersuchun ge n für die K la rin ette bei Zim­
mertemperaturen von 20 und 31° C und bei zwe i ve rschi ed enen Sd,a ll ­
rö hrenl änge n. So war f'l mit ein er Scha llrö hrenl ä nge vo n 64 mm bei 3 '1<> C 
um 22 Cents hö her a ls derse lbe Ton der gleichtemper ierte n Skala (a ' 
440 Hz). Se lbst ve rständli ch ha ndelte es sich in Wirklichkeit hier um ein 
k lin ge ndes es\ d a ein e ß -Klarinene benutzt w urde. 

M a nche N oten können auf mehrere Weisen, d. h. mit verschi edenen G riffen 
gespiel t we rden. U nsere fig ur 1 brin gt indes nur jenen G riff, den der 
Spieler wä hlte, wenn er genü gend Zeit hatte, einen G riff ausz uwählen, 
den er vo rzog. 

1 ROBERT W. YOUNG, Gravcsa ncr ßl:ittc r 7/8, 87-9 1 und 9, II t - 11 9 (1957). 
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D e r E i n f 1 u ß d e r T e m p e r a t u r. 

Betrachten w ir z uerst di e mit 64 mm R öhrenl änge gemachten Teste. Wir 
sehen, daß bei 31 " a ll e N oten um denselben W ert höher sind , a ls di e 
ihnen entsprech end en be i 20° C; di e R öhrenl änge wa r aber in beid en 
1Fä ll en di e gleiche. E in ige A b weichun ge n betru gen 4 Ce nts, während and ere 
bi s z u 17 Cents g in ge n . Doch schein en d ie gleichen ger ingen resp . große n 
U nte rschi ede gleichermaßen über den ga nze n Spielumfa ng ausged ehnt zu 
se in . D er mittl ere U nterschi ed bet ru g 10 Cents. So ist man berechti gt , 
di esen Bet rag ei nz usetzen, um di e Wi rk ung bei anderen Temperaturen 
fes t z ustell en. D er D urchschn itts-T emperatu rk oeffi z ient ist d ann 0,9 Cent/° C. 

Ma n soll erwa rren, d aß die Temperatur bei m it der ganze n Länge des 
Instru mentes gespi elten Noten eine größere W irkun g haben könn te, da in 
d iesem Fa ll grö ßere Gelegen heit für den Atem be im D urchl a ufe n des Tnst ru­
mentes besteht , sich abz ukü hl en . H ie r hat auch di e A ußenlu ft C h ance ein ­
z u wirken, indem sie im ch a ll t ri chter z irkuli ert. T a t sächli ch erh öhten sid1 
e '~ und h'1 um 17 Cents beim An wachsen de r Temperatu r vo n 20° auf 31°C 
(s t at·t um nur 10 Cent). De r Coeffiz ient beträgt info lge dessen für beide 
Noten 1,5 Cent /° C . 

Um di e K larin ette a nz uwä rm en, spi elt ma n ge wöhnli ch vo r dem K onze rt 
T onfo lgen über d en ganze n T onumfan g des lnstrumem es hin weg . D iese 
M ethod e ist eb c. nso wen vo ll für di e Technik , a ls sie Gew ißheit darüber gibt, 
ob all e Klappen in Ordnun g sind. Indessen w urd e fes tgestellt, d aß sie nid1 t 
d as beste Mi tte l ist , um den unteren T eil des Instrum entes z u ein em tem­
peraturmäß ig rid1 t ige n G leich gewicht z u brin gen: w eit besse re Hilfe ergab 
einfach Luft durch das ga nze I ns tru me nt gebl asen, mit a ll en Löchern ge­
schl ossen d abei. Bei einer Tem peratur von 20° C erhöht d as übl id1e Ab­
bl asen des ga nze n I nstru mentumfa ngs di e T empera tur meistens um 7 Ce nt. 

Diese A ngaben bet reffen ei ne K la rinette aus G ran adilla-H olz. Man 
k a nn a nn ehm en, d aß eine Meta llkl a rin ette dem W echsel der R aumtempera­
tur mehr ausgeset z t ist a ls jene. 

D i e L ä n g e d er K I a n g r ö h r e n. 

E in beso nde rer G run d für di e Wa hl des un te rsuchten Instrum entes be­
stand d a rin , daß der leitende Kapellmeister bea nst a nd et h atte, es wäre z u 
t ief. Se ine Länge w urde desha lb a uf 64 mm red uz iert . In di esem Z usta nde 
wu rden di e T estresulta t e der F igur 1 erz ielt (d ie Lini en geben di e a ll ge­
mei ne Te nd enz der Stimmun g an) . 

Die Teste zeigen e indeuti g Verstimmun gen au s d er Verki.irz~n g ? er 
Sd1 a llröhre. Tö ne w ie g\ di e durch eine kurze L uftsäule produ2.1ert sm d 
(a lso bei dem Mundstü ck erk lin gen) , we rden übertri eben hoch , während 
solche nahe f" oder g" rela tiv fa ll en. 

Au s di esem G runde wurde di e Schallröhre um 4 111111 ausgezogen und 111 
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di e so gebild et e H ö hl ung K itt gefügt, um sie gew isser m aßen w iede r a uszu ­
dehn en :lllf 68 mm. D a be i be tr ug d ie T empe ratu r 24". Te m pe ratur­
ko rrek t uren w urde n mit te ls de r o ben er wä hn te n l(oeffizie ntc n vor­
ge no mm en. Di e li.n de run gc n de r St imm ung, we lch e di e Z urli ek führu ng der 
R ö hrenl ä nge vo n 68 mm a uf 6 4 mm beg leiten, sind durch di e offene n Krei se 
vo n ri gur 2 a ngegeben. So e r w ies sich /" um 11 Cent hö her bei 64 mm 
R ö hren lä n ge a ls bei 68. D abe i ist beso nd ers z u beme rk en, d aß di e Verä nde­
run g bei d er dem Mundsü ick na hen Note a 1 f::ts t 3 m a l so g roß wa r, a ls 
di e bei de r Scha llt ri chtern o te e". 

Die R ö hrenl ä nge w urde endli ch bi s auf 71 ,5 mm ged ehnt . Die sich da­
nach erge bend en Ve rä nderun ge n wurd en durch di e a usgc fi.illt en Kreise 
( Fi g ur 2) da rges tellt . D a di ese r T es t bei der gleichen Temperatur (2 4°) a us­
ge führt w urde, wa ren kein e T empera turk o rrekture n not we ndi g. 

Die beo bachteten Verä nd erun gen in der Stimmun g der C la rin et te werd en 
recht g ut dL1rch di e L ini en der F ig ur w iedergegeben, welch e a us 

s 
D ~ 2,6 ,) L · 2" 

berechn et w urd en. D ist hi er d ie Differenz in Cents z ur St immun g m1 t 
dem 68 mm -R o hr, öL di e li.nd erun g der Lä nge in mm, S endli ch g ibt di e 
Za hl der H a lbtön e i.iber e" resp . h4 aufwärts an . in rund en Zahlen: ein •. 
Ve rä nd erun g um 4 mm der R ö hrenlän ge verände rt di e T r ichtertö ne c'1 

und h 1 um 10 C en t, und di e ein e O k tave höh eren Töne e 1 und h" um 
20 Cent. K ein Zweifel, d aß ein e K la rin ette nur gut stimm t be i fes tst ehen­
d er Scha llröhrenl ä nge. 

Kehren w ir z u fi gur 1 zu rü ck. Di e link en K urven geben d ie T en denz be i 
ein er R ö hrenl ä nge von 68 mm und e in er Zi mm ertem pe r :l. tur vo n 20° an . 
Wir kö nn en sehen, w ie hi e r d as L och in der St immung zw ischen ais 1 un d 
h·1 durch di e Verg röße run g der R öhrenl ä nge ve rmindert wo rde n ist. Di ese 
K la r inette w ürd e soga r noch besse r mit sich selbst übere in st immen, wenn 
di e R öhrenl ä nge 70 mm wä re (d as ist di e Lä nge, di e d ao; In st r um ent ur­
sprün g li ch ge habt ha t) . Auf der vert ika len Lini e li ege nde Punkte de r F ig ur 
w urd en gena ue g le ichtemperi e rte Werte a ngege ben . Die Ve rsetz un g in di e 
H o ri zo nta le vo n di ese r Vert ika len der 0 Ce n t se it wä rts g ibt di e Ab we ichun "" 
vo n a 440 H z a n. "' 

Ma n ka nn ka um beg reifen , w ieso d iese K la rin et te jem a ls a ls z u ti ef ge­
stimmt beze ichnet we rde n konn te, um so mehr a ls di e R ä um e in den USA 
gewö hnli ch we it wä r me r als 20 Grad Ce lsiu s si nd (68 G r a d Fa hren heit). 
Ihr ß esi tzer- der se lbst fü r un se re n Test spielte - gebrauch t das Instru ­
ment seit 20 j :1 hrcn und ke nnt es du rch un d durch. Wahrschei nl ich wird 
d as Orches ter, in d em e r sp ie lt, nach ein em weit hö heren a 1 ein st immen, 
a ls das No rm a l a 1 vo n 440 Iz ist. 

Sta u ffe r~ m ein t, K la rin ette n mü ßten ihrer ph ys ik a li schen Begrenz th e it 
w egen hö her gestim m t sei n . Vo n durch~chnittli ch 10 in U SA ge brauchten 
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Klar inetten stellt er fest, daß a ll e Noten Fast um 30 Cents höher wa ren 
als es der Norm entspr ich t, während die and erene Instrumente de r Kape l le~ 
die N ull abweichun g für a 1 440 Cents k a um übersch ritten. Vie l hä ngt selbst­
verstä ndli ch davo n ab, ob ein l nstrument so! ist isch sp ielen d oder im Orche­
sterrau m testiert w ird . D ennoch ist es ka um mögli d1, fast a lle Töne durch 
Verminderung der Lippenspannun g um 30 ode r 20 Cents zu se nk en . Stauf­
fer2 d ri.i ck t das so aus: "Viell eicht bew irkt die A bwesenhe it der t iefe n ersten 
grad zahli ge n Harmoni schen einen scheinbar ti efe ren Klangeindruck a ls er 
es w irklich ist . Viell eicht treibt der Klar inettist dadurch naüirli cherwe isc 
se inen hohlen v ibratOlosen To n nach oben, um psycho logisch einen ähn ­
li chen G lanz z u erz ielen, w ie er dem wa rmen ju lsieren dcn ]( lang der .Flö­
ten und Oboen z u eigen ist ." Natürli ch scheint diese psycho logische Er­
klärun g we it hergeholt. V iell eicht könnte ein Test ve rsuch unter besond ers 
kontrolli erten Bedi ngun ge n abe r auch d M·Libcr Klarheit schaffen. 

Disku ss ion. 

Es ist w ichti g z u betOnen, daß diese Teste nur Andeutun gen desse n sind, 
was ganz a ll gemein für di e Kl arinette Geltung hat. Als das gleiche ln st ru­
ment bei a nderen Gelegenheiten zu Testen benutzt w urde, erhielt ma n :tn­
dere Detai ls. Den noch sind di e a ll gemeinen, in unseren Figuren w iede r­
gegebenen Te nd enze n fü r di e Mehrza hl der J la rin ctten ty pi sch. 

Eini ge Noten der Klari netten stimmen ga nz all gemein besse r Liberc in als 
a ndere. E ine Folge von 10 Testen für di e gk ichc K la rinette (ni cht d ie 
unsri ge) ergab als Standard Abweichun g für h·' nur 2,2 Cent, fLir h" je­
doch 4, 2. Die typische Stand a rd Abw eichun g für das In st rument war 
4,2 Cent. Das bedeutet grob gesp rochen, dag im Durchschnitt :r.wei Dr itte l 
der 10 individuell en M essun gen jeder Note auf i 4 Cents des gegebe nen 
Du rd1schnitts entfa ll en. Die mittels ei ner langen Luftsä ul e erze ugten Noten 
sind übereinstimmender :tls jene mit einer kur:z.en hervo rgebrach ten . 

Z ufälli ge li.nderun gen in der K la ppenanp ass un g können die Stimmun g 
beträchtli ch ve rändern. 13ei den in fo igur 1 auigeze ichn eten Testen w urden 
eini ge Noten gef und en, di e we it auße rhalb der mögli chen A bw eichun g 
l age n. So lag z. B. cis~ im Vergleich zu naheli egend en a nd eren Tönen unv er­
hä ltni smäßi g t ief. Nun ist di es aber ein bei m M undstück gegri ffe ner Ton 
und d as Hi lfs loch daf i.ir w ird a usschließ li ch hir d iesen Ton gebra ucht (es 
kö nnte - wenn nöti g - noch erwe itert werden). Da zeigte sich, daß der 
Kork unter der K lappe so di ck w:tr, daß di e .Polsteru ng sich höchstens 
mehr um 0,8 111111 über das To nl och erhob. Nachdem der Kork so gesä ubert 
worden wa r, daß das Loch beim K lappengebra uch w iede r bis a uf I ,5 mm 
fre i w urd e, erhö hte die Stimmun g sich sofort um 8 Cent. 

~ OONJ\ LD W . STAU FFER, l nto nation Defic i e n cic~ of Wind I nst rumcnts in 
E nsembl e, Disse rtation. T hc Catholic U ni ve rsiry of J\me rica Pres<, \XIas hin gron , 

0 . C., 1954, Seite 161. 
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A nd ere M ess un ge n ergabe n sowohl cis·1 a ls cis" - beide mi t d em glei­
chen Hilfsloch erzeugt - a ls "t ief" im Verhältni s z u den Nachbarnoten 
Die hi er gebra udlte K larin ette w ::u ein Instrum ent mit 17 K lappen und 
7 Ri ngen. In dem Loch wa r sov iel ](o rk enschmutz, daß der Durchm esser 
um 2 mm ve rrin ge rt schi en . Nach der Säuberun g st ieg di e Stim mung beider 
Tön e w ieder um 10 Ce nt. 

Bei frü heren Testen hatte m a n ge fund en, daß d as ho he disn (a uf di e 
übli che Wei se gegriffen) sehr ni edri g wa r: nä mlich mit d em 2. F in ger d er 
rechten, dem D a um en und 2. und 3. F in ger d er link en Hand. D agegen 
w urde es sofo rt um 25 Cents hö her, we nn der Daumen d as T onloch frei­
ga b und nur d az u di ente, di e Hi lfskl appe offen z u ha lten. Di ese G r iffart 
wu rd e bei F igur 1 z ur Anwendun g gebracht. 

Be i a ll en Bö hmkl a rin etten ka nn man 3 ve rschi edene G ri ffe f ür es·1 und 
b" a nd wend en. Bei der f igur 1 wurden der Daumen und zwe i Finger der 
linken Hand, sow ie die Se itenklappe gebraucht. Indesse n erhi elt m an d as 
gleiche Resultat, we nn di e obere K lappe gegen di e se itl iche au sgewechselt 
w urd e. E ine dritte Mögli chk eit ist, di ese Tö ne mit den Index fin gern bei ­
der Hände z u greife n. D as so gespielte b" entspricht un ge fä hr dem de1 
ers ten be iden Griffe, w:i hrend es4 z u hoch w ird. D as Interva ll zw ischen 
den bei d en Tö nen ist um un ge fähr 13 Cents z u kl ein . Bei dem erwähnten 
18- 7 Modell ka nn es'1 und b" noch a nd ers a usgefü h rt we rd en: nä mli ch 
mittels d es ersten und dritten F in gers der Linken. Bei di eser K lar in ette 
ist di e Stimmun g von b" wiede rum di e gle iche als bei den and eren Grif­
fen, das es4 aber w ird merkba r hoch und d as Interva ll z wi schen beiden 
Noten ist um 12 Cents z u kl ein. D iese Mess un ge n stimm en überein mit dem, 
was jede r gute K lar inetti st we iß: ni e di e Gabelgriffe zu gebra uchen (1 + 3 
oder 1 + 4), a ußer bei t echni sd1 schweren P assagen, und zwa r im beson ­
deren ni cht fü r es'1• 

Aus F igur 1 erh ell t , daß im C la rin oreg ister (h4 bis eH) eine - ve rh ält­
ni smäß ig kl ei ne - Te ndenz z ur E rhöhun g besteht, we nn di e Ska la auf­
wärts gespi elt w ird. Aber a uch das C ha lumea ureg ister weist eine a ll gemeine 
T end enz steigend er Ton höhe auf (ea bis e4

). A m hervorstechendsten ist 
indesse n das extreme Höher werden der Mitte di eses R eg isters (in der N ach­
ba rschaft vo n c~) . Di e Töne darLiber und darunter beide rse its sind relativ 
ti ef. D iese C harakteris tik, die mit dem Gebra uch nu r e ines Luftloches hir 
das C la rinoregister z usammen hängt, w ird dadurch hervorgerufen, d a ß di e 
Intervalle zw ischen dem C lar ino- und C ha lumea uregister etwas größer und 
klein er sind a ls eine Duodezime. So ze igt z . B. F igur 1, daß das Intervall 
h:l- f" durd1 schnittlich um15 Cents z u kl ein ist . 

S d1lu ß. 

Teste mit e iner H olz kl a rin erte zw isd1en 20 und 31° C bewe ise n, daß durdl­
schni t tli ch di e Stimmun g jedes Tons un gefähr 0,9 Cents/° C ansteigt. Eine 

178 



Veränderun g der Rohrl ä nge verändert di e Stimmu ng der beim Mundstück 
geg riffen en Tönen um fas t 3 mal mehr als di e der Trichtertönen. Die letz·· 
teren werden bei Zu nahme der Röhrenl änge um 1 mm jewe il s 2,6 Cent 
tiefer. Zufälli ge Abänderungen w ie di e VerschmutZLJn g der To nl öcher 
können die St immun g ebenfall s beeinträcht igen. Eine all ge mein e Tendenz 
hoher Töne ist die, höher z u we rden. E ine charakteri st ische T end enz zur 
Erhöhun g besteht auch in der Mitte des C halumeaurcgisters, bedin gt durch 
den Gebra uch nur einer Regi sterklappe fLir das ganze C larin oreg ister. 
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Abb. l Di e innere St immung e in e r ßö hm-K iar inetre vo n a 1 = 440 Hz bei zwe1 
ve rsLhi ede nen T emperaturen und mir zwe i ve rschied enen L~ n ge n d er 
Kla ng röh re (di e Abweichungen in Ce nts a ngegeben). Die a ngq;ebenen 
Tonh öhen ge lren flir 13 - K ia rin erre, klingen a lso 2 Ha lbtöne tiefe r , a ls sie 
geschri eben ~ ind . 
H erste ll e r und Se ri e: Sc lm er, No . 6 L 3887 (?) 
Mund sriick : W oodw ind ß ,,_ 
Spie le r: J C Websre r 
D arum: Au gmt 1957 
Mess un ge n fii r jeden gegebenen Fall: 3. 

Fi g . I Tu ning o f a ßoe hm c la rin er sho wn as dev ia ri ons in ccnrs from t hc cqu a ll y 
tem pe red sca lc based o n th e A of 440 cycles pe r secon d , fo r t wo room 
tcmperaturcs a nd t wo length s o f ba rrcl; th c nores a re indi carcd as rhcy a rc 
w ritten for rhi s 1:\ b insrrum enr - rhe actu a l sound is rwo semitones lower. 
M akc r a nd Sc ria l : Selm er, No. L 3887 (') 
Mouthpiccc : Woodwind ß 6 * 
Ph yc r: J . Webster 
D ates : August 1957. 
Nu mber of measuremen rs fo r each condiri on: 3. 
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Abb. 2 O ie relat ive n St immun gsä nde run gen einer K la rin ette beim Gebra uch von 
7 1,5 mm und 64 mm la ngen l la ng röhren, statt d em vo n e in er 68 mm 

lan gen . 

l' ig. 2 R elat ive cha nge in t unin g o f a cb riner resulti ng from use of ba r reis 
71.5 a nd 64 mm long respec t ively, in pla ce of a ba rre! 68 mm long. 
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The Tuning of Musical Instruments 

T h e C l a rin et 

by 

R. W . YO UNG a nd J. C. WE BST ER 

If a c la rin et pl ayer find s he is no t in tun e w ith the pi a no, o rchestra 
o r ba nd w ith w hid1 he is pl ay in g th ere is littl e he ca n d o to r cmed y th e 
situ a ti o n short of m a kin g clnn ges in t he cla rin et. If th c cla rin et is fl at 
he may have the barrcl cut o ff ; if th e cla rin et is sha rp he ca n length en it 
sli ghtl y, usuall y a t th c bot ro m end of thc barre! ; as demo nstra ted below, 
t he r es ult in either case is not lik ely t0 be v er y sati sfactory. The ri se in 
tunin g th a t acco mp a ni es a ri se in tempera ture m ay f urther co mpli cate th c 
player 's problems. In comm on w it h o th er wood w ind insrrum ents, mo re 
than o ne no te is pl aye d w ith th e same fin ge rin g (th at is, w ith a g ive n se­
qu ence of holes closed) except th a t th e hi gher no te may be assist ed bv 
op enin g, in a dditi on, a small register hole. O n t he cla rin et th e intcrv;l 
bet ween these notes is a t welft h (frequ ency r a tio nomin all y three) but .in 
ac tu a l fac t th e inter va l is usua ll y a lirtl e Io nger th a n thi s f or so me pairs 
o f no tes a nd a littl e shortcr for oth er pa irs. Consequentl y th ere n1u st be a 
co mpromi se : o ne n ote o f thc p a ir may be tuned a littl e sha rp and th e o rh er 
a little fl a t . 

To obta in ev id cnce o n th ese tunin g probl ems a c la rin et was tes t ed in 
th e sa me m a nn er as desc ribed fo r flut e a nd oboe in prev ious a rti cles l 
o f thi s se ries. That is, each note was pl aye d in chro mat ic, order whil e th e 
a mount o f dev ia ti o n, in ce nts sharp o r Fl a t , w as measured by a Stroboco n. 
See th e a rti cles c ited fo r a detail ed descrip cion o f th e t cst metho d . 

foi gure 1 g ives th e res ults o f t es ts on th e c la rin ct fo r roo m tempera tures 
20° a nd 3 1° C (68° a nd 88° r:) a nd two batTel lengths. foor exampl e, wi th 
th c barre! 64 mm lo ng th e no te !'1 tes t ed w hen t he room tempera turc was 
31 ° C was fo und ro be 22 ce nts sha rp, in compa ri so n w ith th e equ a ll y remp­
ered sca le based o n th e A of 440 cyc les pcr seco nd. O f co urse, th e ac tu a f 
so und was eb" beca use thi s is a Bb cl a rin ct . 

Some no res ca n be fin ge red in tw o or more ways; in ge ner a t rh e g rap h 
depicts onl y the tunin g of th e one th 'l t is prefcrred w hen th e playe r h as 
a mpl e t ime to se lecr w hi ch f in gerin g to use. 

Tnflu e n ce of Te mp c r a tur e 

Consid er first th e t es ts m adc w hcn the length o f th e ba rre! was 64 mm . 
Noti ce rh a t a t 31°C all no tes a re sha rper by ro uglh y th e sa me a mo un t, in 

1 RO BERT W. YOUNG, G r~vcsanc r Bhttcr 7/8, 87- 91 :tnd 9, 111 - 11 9 ( 1957). 
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compari so n with the tcs t at 20°C and the same barre! length. Tt is t ru c 
th at so me diffcrences we rc as small as 4 cents and others as grcat as 17 cents, 
bu t small and !arge differences see med to be sca ttcrcd throuhout thc playing 
ran ge. O n th e avc ragc, howcvcr, th e difference was 10 cents and it is 
co nveni ent to have thi s sin gle value for est imati ng th e eff ect at some other 
tcmperaturc. T he ave rage tcmperaturc cocff iz icnt is thus 0 .9 ccntfoC 
(0.5 CC!lt/ 0 [ ) . 

O ne wo uld cxp ect that temperature would have a greater effect o n notes 
that are pl ayed w ith the cntire length of the inst rum eilt bccausc thcrc is 
111ore opportunit y for the breath to coo l o ff as it passes t rough th e instru ­
ment. A lso the outs ide a ir has a chance tO circul atc in thc bell. T here is 
indeed a sli ght effect o f thi s kind: th e notes e" and /;·1 wcre sharpencd 
17 cents b y the in crease in temperature from 20" to 3 1" in co111pari so n 
w ith th e ave rage of o nl y 10 cents. For these two n otcs, therefo re, the coeffi ­
cicnt 1.5 cents/°C (0.9 ccnt/°F) is appropri atc . 

ln wa rmin g a clarinet befo re perfo r111 a nce it is co m111on to play so mc 
piece that extends ove r the entire ra nge of the instru111cnt. Such pract ice 
is good for th c general technique of th c p laye r a nd insures that th e indi ­
v idua l keys are wo rkin g properly. I t was noticcd durin g the progress of 
these tcsts, howcvcr, th at it is not the 111 0st effectivc mea ns of bringing thc 
lower p a rt o f th e instrument t0 cq uilibrium pla y ing tcmpcra turc: for thi s 
purpose it was found tobe better simpl y t0 bl ow a ir throu gh w ith a ll holes 
closcd . When thc air tC111perature was 20°C thc tuning of r O ll thi s clarinet 
rose 7 cents befo re cquilibriu111 wns establ ishcd. 

T he forego in g remarks ap pl y t0 a cl a rinet 111 adc of granad ill a wood . 
One would exp ect a meta! clarinet ro be 111 0 rc subject tO changes o f room 
temperat urc. 

ß a rr e l Lcn gt h 

O ne reaso n thi s cla rin et was selccted for sp ecial stud y was that a com­
p la int had been made by the cond uctor of the orchestra, in w hi ch th e 
cl a rin ct was bein g used , that the inst rumcnt was f! a t. In du c co ursc thc 
length of th e ba rrel was redu ced tO 64 111111 and it was in thi s conditi on th~t 
th e tcs t results wc re obtained represcnted by the trian gles a nd squ a res 1n 
f ig. 1. Li nes havc been draw n in tO suggest the ge neral trends of th e tunin g. 

The tests clearly revca l the mi stuning th at res ults fro111 using a barre! 
th at is roo short. To nes such as g4 produced by a short a ir colu mn (that 1s, 
thc throat n.ot es) a re excess ively sharp, w hereas those ton es in th e VJ­
cini ty of r or c" a re left J:elatively f lat. 

In view of t hi s cv idence, the barre! was pu ll ed out a di stancc ?f 4 mm 
a nd thc res ultin g cav ity was .fill cd with putty to simulate the eflect of a 
barre! 68 m111 long. T hc ai r t e111perature was 24°C for thi s test; co rrectwns 
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for re111perarure were made usin g rhe cocfficients mentionecl abouvc. The 
changes oF tunin g rh ar co uld be asc ribecl to a change in bat-rel length from 
68 to 64 111111 are rhose shown by th c open circlcs in Fig. 2. For cxa111plc, 
rhe nore f'l was 11 cenrs sharper wirh rhe 64-!11111 barre) rlun ir was w irh 
rhe 68-m111 barre!. Norice how rhe changc is a lmosr th rec rimcs as grca r 
for rhc throat note a'' as for the bell nore e''. 

The barre! was extencl ed sti ll furt her to si111u lare a total lengr h of 7 .1 .5 mm, 
rhc ga p inside aga in bcin g fill ecl wirh purry. Th c res ulrin g changes in run in g 
arc represented by the solid circlcs in h g. 2. This tesr was a lso 111 ade ar 
24°C so no remperature adjusrment was nccessa ry. 

Thc observecl shi frs in run111 g fit reasonabl y weil rhe lin es clrawn in rhc 
figu re, compurecl from 

s 
D 2.6 r)L · 2" 

where D is the clifference in cents fro 111 the runin g for the 68-111111 bar re!, 
r)L is rhc change in lcngth in mm, ancl S is t he nu111ber of sem itones counr­
ecl up fro111 e'1 or b' respecrively . in round nu111bcrs, a change of 4 111111 
in barre! length ca ngcs the bell notes e 1 a ncl b" by 10 cents and rhe 
notes an oc rave hi gher (e·' ancl b", respect ive ly) are changecl by 20 cents. 
Ir is ev ident t hat a cla rin et is best in t un e for onl y one parr icular barre! 
lengr h. 

Return now to foi g. 1 where the left-hand curv es show the tuning rrend 
f or rhe barre! 68 111111 lang ancl a room re111perar ure of 20°C. Nori ce how 
rhe gap in runin g berwee n a#4 ancl b'' has been recluced by increasi ng rh e 
length of rhe barre ) fro111 64 111111 ; incleecl, t he clarin ct wo ulcl be still berter 
in tune w ith itself if rh e barre ) were 70 111111 la ng (about rhe lengh ori gin­
all y suppli ecl by rhe maker) . Re111e111ber rhat points ly ing on a verri ca l 
lin e in thi s kind of p lor represenr exact equal temperamenr ; the hor izontal 
cli splace111cnt of rhis verri ca l line fro m 0 cent rep rc>e nts deparrurc from 
rhe 1\ of 440 cyc les per seco ncl. 

Ir is cliffi cu lt to understand why t hi s clarinet was ever acc usecl of being 
fl ar, parti cul arly sin ce roo111s in rh e Unired Stares are likel y to be con­
sicl erably wa rmer rh an 20°C (68°F). T he ow ner (who p layecl for rhi s 
resr) has usecl the clarinct for so111e 20 yea rs ancl is rhoroughly acqu ainrecl 
with it. O ne suspects that rhe orchestra in w hich it is usecl is playin g ro 
an A hi gher than the tn tcrnario nal standard . 

A suggest ion w hy clarin cts neecl to bc sharp, as mcasured physica ll y , was 
pur Forward by Srauffcr. He founcl from rhc average of 10 clarinets use cl 
in the U. S. Navy ß and rhat all notes typicall y were 111ore th an 30 cents 
sharp, whereas 1110st of the other insr ruments in the ßancl die! not clepa rt 
greatl y fro111 rh e 0 devi at ion corresponding to rhe A of 440 cyc les per 
secouncl . The quest ion, of course, a ri ses wherher a cla rinet is pl ayed rh e 
same way cluring a so lo resras in performance. Tr is clifficult , however, to 
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Ii p dow n most of the notcs b y 30 ccnts or cvcn 20 ccnts. Stauff er~ 
rat io na li zccl t hat: " Pcrhaps it is th c pcrcu liar holl ow qua lity causecl by 
signifi ca nt Iack o f t hc lowcr cvcn harmon ics t hat givcs an apparent pitch 
mu ch lowc r th a n actu al. Pcrha ps th e cla rinetist natu ra ll y clraws hi s hollow, 
v ib ratolcss to nc on thc hi ghcr sidc to maintain psychologica ll y an cq ua l 
b rilli a ncc w ith th c warm, pu lsat in g tonc o f t hc flutc s and obocs." Th i ~ 
psycho log ic;l l cxpL1 nat io n scL·ms far - fc tchcd ; pcrhaps it could bc t cs tcd 
undcr co nt ro ll ed co ndi rions. 

Di scuss i o n 

ft is wo rth cmp h asi s t hat t hcsc rest s on o nc cla rin et a re only illu st ra t ive 
of what ca n Iu ppen to cla rincts in gencral. O n othcr occas ions w hen this 
c lari nct was tcstcd thcrc wc rc d i ffc rcnccs in cl cta il. Thc gcner al trencls 
show n in t hi s f igurc a re, howcve r, t ypi ca l of a great many cla rin et s. 

Some notes o n a cla rin ct a rc playcd rnore co nsistcntl y th an others. ln 
o ne set of 10 t cst s o n a clar inet (not thc o ne bein g discussed in thi s p ap er) 
t hc Sta ndard dcv iation for b4 was o nl y 2.2 cents, w hercas fo r b" it was 
4.2 cents. The t y pi ca l Sta nda rd dcv ia ti on for th e in strument as a wh ole 
was 4.2 ccnt : ro ughl y, t hi s means th at on the averagc t wo-thirds o f the 
10 indiv id ual m eas urcments on a ny o ne notc fe ll w ithin ±4 ccnts o f a 
givcn mca n va lu c. T hosc notcs proclu ccd by a long air column a rc more 
co nsistcntl y playe d tha n thosc th at ut ili ze a short a ir column. 

J\ cc idcntal chan gcs in kcy adjustmcnt ca n cha nge tunin g signifi ca ntl y. 
Tn te tst s prelimi nary to t hose pl otred i n F ig. l , ce rta in notes were fo und 
to bc undul y out of tun e. Fo r exampl c, g~~ was seen to bc relat ivcly fla t 
in compa ri so n w ith nca rb y notes. T hi s is a throat note; the tone hol e is 
employed for thi s note on ly, a nd it co uld be enl arged if necessary. Examin a­
tion revealed t h at the co rk under the key was so thi ck the p ad could be 
ra ised onl y 0.8 mm above the tone hole. When the cork was sa ndecl off to 
allow the p ad to clea r t hc hole b y 1.5 mm, th e tunin g was raised 8 cents. 

P relimin a ry measurements a lso indicated both c#4 a nd g~5 (produced 
b y th e same hole) to be fl a t in rela ti o n to a djacent notes. T hi s cl ar inet is 
a n 18-key, 7- rin g m odel in w hi ch the ton e hole for c!r1 

- g#" gocs 
throu gh both th e middl e t enon and socket. C orlc grease had accumul ated 
in the hol e, perh ap s rcducin g the di ameter by 2 mm . When this grease w as 
c\ea ncd o ut, the tunin g of both notcs was sh arpened about 10 cents. 

Ea rl y tes ts showed that t hc hi gh d#O was vc ry fl at when fin gered in th e 
customar y way : the seco nd fin gcr o f th e ri ght h and, th e thum~, th e sccond 
and third fin ger of the \eft ha nd. Tt was found , however, th at tf the thumb 

2 DONA LD W. ST A UFfER, Intonat ion Dcficiencics of Wind Inst ruments in 
Ensembl e, a dissc rta tion. Th c Cath oli c U nivcrsity o f Amcrica Press, W ashington, 
D . . , 1954, pagc 161. 
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wcre taken off rhc ronc hol e .1nd us..:d me rel y t? ho l_d the regi ster key open , 

dHu . 1 _ 1 abOLi t 25 ce nts. Th1s mod1h cd h ngc rin g was cmp loycd 
H was s 1arpenel , ~ 

for Pig. 1. . . . . 
On all Bochm clari nets thrce d d1'erent fingcn ngs are ava tl able for 

eb4-eb". The fin gering uscd fo r the data p lot tcd o n f ig. _1 was thc thumb 
a nd rwo fi nge rs of t he lcft hand p lus t hc s1de key ;_ t he tun1_ng was t hc sa mc, 
however w hen the top kcy w;Js 1ntcrcha ngcd w1th t he s1de key. 1\ rh 1rd 
way to ~lay t hcsc notes is b y rhc in~lcx Fin gc rs of both hand s. bbn so fin ge red 
on th is clar inet is abo ut t hc samc 111 ru n1n g as th c othcrs, bu t eb1

• ts sha rp : 
that is t he interval berwcen thc rwo no tcs is short on t he a veragc b y 
13 cen~s. O n t hc 18-7 model c lar inct eb·'- bb·' ca n be p layed in st iil 
a nother way: by thc first a nd third fin gers of thc lcft ha nd . O n thi s d a rin ct 
the tunin g of bb·' is again abo ut t he sa mc as w1th thc othcr f1n gc nn gs but 
thc eb·1 is noticeabl y sharp ; thc in terva l bet wee n thc notcs is short b y 
12 ce nts. T hc measurcmcnts a re co nsistent w ith w hat eve ry goo d clarinet 
player knows : don ' t usc t he forked (1 + 3, or 1 + 4) f in ge rin gs cxcept for 
fas t techni cal p assages - especiall y not for eb-1• 

I t is ev ident from F ig. 1 that in t he cla ri on regis tcr (b 4 to c") th erc is a 
relativcly smoot h trend wwa rd sha rpn ess as o nc goes up t he sc·a lc. Therc 
is a lso some overa ll tend cncy wwa rd increas in g sha rpn css in th e chalumea u 
reg ister (e'1 w e'). Most ob v ious, howevc r, is t he ex treme sha rpness at thc 
middl c of the register (in t he vicinity of c4

) w ith notes both above a nd 
below this point bein g re latively f la t. T hi s cha racteri st ic, w hi ch is associatcd 
w ith the use of only a single vcnt hole for the cla ri on reg istcr, is nccess ita ted 
by th c fact th at in terva ls bctween the chalum cau and cla ri on rcg iste rs a rc 
both Ionge r a nd shorter than a twelfth : noti ce, for example, in F ig. 1 that 
thc interva l e'1-b" is on t he average lo ng by 5 cents, w hereas t he interval 
b~-H" is o n t he avcrage short by 15 cents. 

Co n c lu s i o n 

Tests on t he tunin g of a woo d clar inct a t room tcmperatures of 20°C a nd 
3JuC indicatc t hat on t hc avera ge t he tunin g of cach note ri ses a t the ra te 
of 0.9 cent/°C (0 .5 ccnt/°F) . A change in t he length of th e ba t-rcl cha ngcs 
t he tuni ng of throat notes almost three times as much as bell notes· 
the latter arc lowered 2.6 ccnts for each millimeter increase in b arre! length'. 
Ace idental changes, such as grease in a tone hole, can modi fy tunin g signifi c­
a ntly . There is a genera t tend ency for hi gh notes to be sha rp ; th ere is 
a lso a characterist ic sharpn ess in thc middle of th e chalumca u register that 
is associateJ w ith the usc of a single regi ster key for t he entirc cla ri on 
register. 

186 



W EST MI NSTER NEW YORK 

s 
T 

R 

E 

p 

H 

0 

N 

s 

2 wichtige Ne uaufnahmen 

in den Entstehungsstädte n der W e rke 

BERLIOZ · REQUIEM 
für 

T e no rsolo , Chor, Ord1ester, 4 Fernorchester, 16 Pauke n 

(PAR I S) 

MAHLE R . II . S Y M P H 0 NIE 
für 

Sopran- und Altsolo, Chor, Orcheste r, Fernorchester 

(W I EN) 

DIRIGENT : HERMANN SCHERCHEN 

2 lmportant New Recordings 

origin ating fro m th e ci ti es of the ir 1st c reation 

BERLIOZ · REQUIEM 
for 

Teno r so lo, Chorus, Orchestra, 4 Backstage Ord1estras, 16 Tympani 

(PAR I S) 

MAHLER · II SYMPHONY 
C for 

Soprano and Alto solos, Chor us, Orchestra, Backstag e Orchestra 
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