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IN'IRACT

The purpose of this stldy ms to investigate speech rate,

uqeon tine,l phrase fen€th and nurnber of pauses of normal and

senriceable esophageal speakers and to conpar.: ' those speech

proficiencies between normal nales and fenales and betseen nornal and

esophagedl speakers. fifly.nornal speakers,.24 nales and 26 fenales,

and 5 nale esophageal speakers senred as subjec,t s. Their ages ranged

fron aO itto ?5 years. The speech sanples of the subiects' reading a

standard: pa.ssage of 400 syllables were recorded on an audio tape and

tined by la stopwatch. These recordings uere then presented to three

trained listeners to indicate the positions of pause.

iD

t ttt al

nbrnal

sileech
'1,

phrasd

The results indicated that the nean speaking rate of the

group was 169.45 syllables per ninute wlth the nean totgll ', "
' $i' -' 'tine of 146.33 second.s, The nean number of syllables per

Cas ?.51 and the nediar.r.nunber of pauses was 55. No
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significaqt, differeuces between nornal nales and. fenaleri !ter? fould in

a11y ueasut@ents, For the esophageal gloupr the resUlts shqred a wide

range or- proticiencyi the speech rate ranged fron T7.TO 165.40

syllables ier ninute, lrith a range:.of 145 - .308.80 seconds of total

"p++U 
tine, the nean nunber of siLlabtes per phra,se ranged frOn

z:$b - 4:8O and the nunber of pauses ranged fron 82 - 151. Anv

nea.surenents of speech 
"at? 

and its related factors of esopiageAl

group could not be conpared statistically with normal group due to a

snqff sdnpte size of the, esophageal Eiroup. Ey obserrration' it
,*S' esiiqated that, scxne esophageql speakers could speak and spend

toial snq-eqn tine at nearly rcmal linit and that all esophageal

spgalcers i* " teudency to bave shorter phrase length and larger

rri,l"" of pauses tban nornal spaker. These-results wiII be useful

fof the lesophageal sreh therepy.p"oe"* and fqrthei in

spectr nite and other. gelated fictor such as speech ti[e, pquse

duf;ation 4re also reconnended.

','!

*
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ua r au1cfiru, .u.f[f[*rrdru d c v cscna{nuilnfiR'l1il8Tlnil{?A UAul1U?UfiI1fl480 ['.Iu1

-J G 6tq d. r 4 uol q ,6t!, Ycrd I
uacFfr,Jot Lea l,fluaao0'll41tttlrltrfl1?oonla{?ltrruarYnla $a Lil}maoaT41l toa l'lnfl'lTa'}u'9tg!!

um?1urlor5.u#".",uu.. 4o0 uer{d dtnm'irarasarnrrilnrrqouan'timnun-.rdT
Jq.n | { -o u . od.t

dnT'ln.lTuro [2a1n H Lunl?o'ru n?1ila1xaa{?a uasj'lll?ufl1T}4aor?u?s8lr8a{nuilfl0nil
!!t

araai'ludrir 4o-?E il uayff'rnraloa'tilmaoorurr'luiardgrft{ 
"rufionr'luunndtno.r9 0 !I . I

t
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d.rd.rndl n a..rnurJnfi n.uildnnlealHvra ae arur rr d a r fi Lur*fl@, d a hff a',nftrllJlfl

il"r]adftll1 r ru filnnr rysialrt

innrltcd{6namrti{a
l

L. rfiailnnriln?m1ry uatatdilttnar.rfirdaefirfiutnnnrryluH.u,...d
flffbrnrdl n?11ts1?raflfi uas{'nrTnraaqa t {wvasao.cmAtrlfi

zi rdfinrr r rtigurfraudn:m'rry uarardiltonoudtfr arfirdudptrnrry'tu

firU r 
T ar#tf,bntzliu n?TtE'l'lilotrd uas{ruermrmqa r{u:vssnatqlhA : t uCdtg

uavtffit

!

B, rddmr.rfinrmlry uara.qdil:unardrdarfidufu?T1ry'hH.u t.u.d

"lil'&*nrrdru o'r1r61?na{r6 uac{Tr,lt,lnrnrqottu:v*ntrtqdgtl*1itn^0aarrlrt

4. rfiaRrrur r rtiar r fisutn:m1ry uaoatdil:onordrdarftfiudnzrnrrylu

finr r rarfiflf,lunrzdru ntusl?la{rfi uac'iTlflntnnaot {ulgaclosu,hfi o*{dr*
lna'lihmaoa'Tn1?

iintrlruiipi{a

r. dnzrnrnn uato.:dil:onaudrdaemdudntT nrqplrdru.._ . -ti_,

dnr nruEteaated uac{Tmilfl rrnrqo t Trrtsgcna{nujnfi fiir rdrlo

ri.rdM.[tr.t

4 ; dn:rn'trnn ua"atdrltrnardrdarfruiuilntrnT :1plufiru r laT dlifbnrr

aitu nrtMmnatrfi, uasrdTrrtrn, nnqot{u:vacsa{nuttflf, rudrfra unvrudl$.r unndl.t
{Yrfilu?a'u 

'

s. dnrrnrry ua"ordilzonaudrde?fifrudm'rn, ryluH* r.^.f[f,]*.t
dtr nmtammtril uas{Trrrnrnaqo t Tmurtut.tfttttslftmaaaurz$i'l r rifln

o
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4. dmnnrrun uarardrJr"naud r dsrfifiutnrrnrrr.m'tuH*, .u.ftf[*.,gt

eiru a?1ilslxnasrfi uac{rurun1fl4qot lutuavnasnurlnfi u.rp{plra'lfluaaco'narz
.grYu

Unn01{f|llA81.t 11il1.1

naur nnzo{nr:iia

1. nrnhrfi'lun, tRnr.n*tfi uurafi.r naiurnfiaa{fiilra*niunr:nrrqinrrd(!

nifinlanf,ufrzuaufl1?rrr tt{usrura:urBud urfirll4 eo i$fl t:warurarfioiu rnccgt
I u. J- o d.r lcl l - - .l

nailaffl{a1gmnffi,nnutrT'r uhlun nla'raai'ludr.r +o-zs ilt tg r I r

z. nr:drnnf, finn r ourrtnrrnrnmun"ar6il:"nauil rde?fidudn:rnrnmsl
'tufi'ru rrarfflffbnrzdu n?rlra1?na{rd uac'iru?wrlrnqor1u:sacza.raurJnfi uacfit9
dnr,tos'tflmaaarurrrdnfir %a'1fidruumlTmla?E'lu "rdraa1n1" d{finmilgr? 4oog-

lt
ua1{n

.F.fdr{r
rj:clarfifrnra'ircs 

-tHimrnnr rflnn

1 . fi flfin:ruir dn:'n r :iuaun" a tdil:rn oud r ds ?ftifiudm rn'rrnro'tufi 1u r ?a'l
dorrl,t$nH runl?a1u nflrat?la{rd uac{'nnun1fl4Eortu?lralraa{sutlflfi ara:sra'h{ 40-

zE fl rdaBrf,uuurnr.r'hnrzilzvtilutJtcRninrroaon'l?Ho n.r..ooorrrlrilngo uav

rjtvrirunrrrrfirrrni,'bnr:ihruo1fifiudmtos'lftmaoa1u'rl Adort"u'tf rn*a.,rdrguo fi
Yvr.ldqo-ggu.a.t.Igg
ttflaa{trla\tn nfln'l?air&1qfrrOr'lfid1]r'lrnaan[?la.:ainrnr.nanana't]t1? *n..r,f, Ht
. elre- vdq r . q . d s Yu . q , rrol.r-

drrurtn-lfrilus-jffinrqoftoilnfril:rtnniu r dulHud nrnrofiodr.,r {ffiftpt. Dysartbria

Aphasia EJ*ir'of speech

z. t it t f, *utnr.r'bn r tfr nrrfi .r o.:6rJ:" n ard r d s rfi uilildn nn r 1r.n'tufi .ufur
na.rFndnfi narfrqulra'ltuaaoarm:'lunaav r dao'ialrt

ririrgrildurlr ours

1. dnmnrry (speech rate) rulafi{ nerlrr6r'brnr:aanr?latgnd1H..n

nt:drrnmnru f.rCrununrndnrdruirurrmar'rCfi.nnrndriru err 60 ,.rfi.lr'r^.#[flI
'hnrrdnnmnru tiurfil ilrnirarfiu ua'r.rdn'aurfi

I

b
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z. ,r^.f[f,[*.rrriru (Total speech tine) rnrafit dr.rrrar#.rusir{l

aon r ?la{uo1ilsufi{n. rfiun uon a s r ila .trdc laa:u t rn,tro{nlrnqo t 1u:ta"d r fi offulu
tgr

nr:drurmn..ufit,t fiur rarloa'tHmira rfiulurfi

d a o -fC-r^{-3. nt1ilA.|?rotrd tphrase length) rfl18sl{ 1'lu'l1fi,la'ht6nlnonnyu?1il

nrnaso r Tur"ar.*orofr.r\lH.rnrzuqo t 1u:uavdno#*d.t 
-ltrnira 

r finrsr{deiord

U.a4. n'lTr4g6rI?,nYaY (Pause) rrulad.:
t

n 1 zdc dnn a on.r**ifl .rldBufi r
t|l

J
drf,wrrzrnaordomquj:srtan uiorfi u?afiaanru n'truqe?"tr'iT.rrfi u:iarjrvlan'-''n-'--'-i" -- t

(Int erphrase pause) uu"na*qrdrfieffim'ra'luz?i .t tntraphrase pause)

'"1

I
I,
I
I
I

I
I
lig
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raRd,rr mc {Triiadrdarilao

r andrzuac.rnri{aii rfi arHatfirmrrfi*.o**f, lduri n'rrfinrrfi r darfiunaln

n1flm dnnnrfla uaratdilz"noudrdarfnfrudn:rnrruoiluHtr r...f;tf,l*'r:ai'uflsE

nmilanra{rf, uacn'lruaa r Tu:csoza.rgrurlnn- ou"fi*.,r1ta-[flrmooorurr ua"o.rd

rlzrnardu t drdazfiufiurtzvRninrurotnr*nloa'ltraaaaamr: *ranrrnialrh'rna.rd

il:cnaunr{n1fl.ro doiirraaotdsod{datjil 
s

I

leblsp

'lunrqpnasnurJnfi aTar"fi"lftunT qat*rf,g lHuri rtao nda.rr?la.,r arar?ia.r

dama #*fri nnnrEiau rmuu6.,r rhrutan fiu ?rihlrn 5u rf,rdu rdarrti.r

r?latnraalaTsd.,rnaimfi qcfir{,ruilr"onflrf,un?uil?lul1? fia nrfla'lah nr:aanrila.r

n1:uil: r das uasRrrfi rnounat r?far

fl ruu?ufl 'l?nranr a'lq r fi a"liflun rrua arfr aamar a'trd r trdrtae aiaunr tda tilrn99

uavdo{siln lilg.rda.raa nda.rt?iat uaaoail (Trachea) l$rtae r?ia.rgorfioffuGero

u.au.*ir%doi*rrn..nrtaeaiTu#ubEtaTarvtdro r ,f,,uilau e.nlu iaonorf,u$ffii.l
d o"n Yuo a .-

nilrr.ralf,Lun'lfl.ro Canroe et aI. tf+l 1fifirn,:Rnuril?ilrruaflujaorarndrfiradrr

d r $unurtnfr fi.r luatreuac r il@{ mdr fis r u*lrauav r @rdfi arqoa-"ludro'ro-ro il
I!|

firtimnrmrilrtaoXlh'lurt?lrln? 4,800 uac B,zoo frafifinr nrrudrdu druluruatra#

araaftudr.o s0-60 fl tnlir rliu'ruarudlaa-ilHilil?urn: 3,600 frafifinr urn..nfi

Narris et at. trsl lfifirnr:finrT rdrrfiu,l.rri.arnna{a1flre'tulaoddufrrdfiuara'tu

BiT urfiurnnilsrniloo loafirnrrfinmtrnaiunurjnfiiruru 4oB ?'ls o1a 20-89 fl ,oiro
fiaitlf,brlrilnrr lfiuri rntarTenrrurilaa m{1o 13.8 inr (collins spironeter)
o-d'tirunr t rnSat rntatTanmrullae ?ru1o 10 fin: trrogh spironeterl {ruru e

,o*ro uayurfrnrirrrar lryir nrrilcno{ilaofiililrn: 4,380-s,6so fiafifin: $ay

lru'ir finrruunnrirrna.rrlirurrunrnlnrlaercuir.rnwniuan uacnud{ata ToadlBurruou

qtnrlaeevnoa{ Bs fiafifin: 
".or.adrC*fiorsia"il 

dru ptacek et al. (16) lfifirI
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s .q d. Yrtl qdd & , -- { dd ^ . d e
nlrfinr1ilTil'rmilfrilaoq Lo tunuilnnrula1ad1n'i'r ao il uncfriia'lsdtn'ir es il fr.rrua

drauavrffit uu'ir fiihr.eri"'n'ir +o il ruddlauavruerrdtfiirraadsno{ilir*ud

r]aoqlfird1f,u +,6ss oir ,,uoo fiaifinr n'urdrdu norffir.qg.:n'ir Gs il ruddra

o**ondoiidtadsil?utnnr,fi,Jro11ffrrirf,u s,100 mc 1,e;, nraao, mrudrfiu

uac Esan (12) nrim'ir'hnr:5oGil'nnilcrnilaona{u0iavnu drdlHe"lrinsd fi-fi

fir4fu*.ona.0ilao dnruirrnra uavafnnrr usiunl'irilBu'nnilsrnilaono.reurnfidrfiu

fft rgrrt*.nrloerade z,soo-s,0oo fiaftfinr

'tufirrunqozatrnr:hfi rnlir nraufimrnnrnara'tqrfir arar?iateoaflu

ffnnreiln ermnwf.rneimq"rfimrrfiun.or.naatarnarah usia"rdlona.rararfla.ntu ti
aT urrniofruuz.rftralrdaiouaanqrnilaeG drartatt,rrilaaon u.o rilroo.ndrariia{ii

finnnpiiorariu (Elasticity) zrufitorufitfiua.rnfiruif,a rntrinsic nuscles
q-.nfirlfiarar?ie'rdriloaonfiutfi'rrur?qfiofiudn firlffinr:flauaorilorflui.ruro doorrlro'

(Freguency) unsa'l'lmtrt (Anplitude) ?a{fl'l?*unorfiauquilrnu€afiaaf;uarifiu
-;.Y3 { s d, . d cd 

t

il1ssaa trnr oa u?{ormilrurauaanqlniloo arrliiauriuna,{drsr;ila{ nrrufftffrna.:nfitr
vt

rfla rotriosic nuscles uasnrlurtsura.rnaudratils{ ttl nr:drgrrfiaudrfiocrn

ntilauarrilono.rdrsr?fa.rrir"lfirfiortar utd6.r rf,urilsodlriilo..rr*." riia,rf,sndrrf,
qoilnr1iluilrafiuiardofifl?vt1'1t111nrzurjrria.r d{ardan.r,rd*lruraa,r iufrJrn ft,r

fru tuo'ntiau uarasuli uasiin:rutm1:nr:drnm"lso.rrfls.rtuoTarrdaflfierar;la.,r

(srbglottic resonatorsl lfiuri uaaoail'uacffi?{on uas"tuaTarodl;rnrilrnriao

I r?la.r (supraglottic resonators) lffuri naia.rrita.r da.:na do.rilrn

( r, z) fiflfi r fio r filiruoCfrasnr:lH

uasdo{riln

f,,ttltrd*uo%e"lffuaaoarattriu finulonT a.ro#r'rlrtq'rflfl'lxl,Joaa,,rnurlnfi ufi.,rt i { "' '-c

nruairf;aromdatt?tataanfisuuo naaonaii.,rrfiurdamio:vra'ittiloofrunaiarrtfamonnrilo
de|clod6d-aoYrv-u.9

aoffit1n'l.l?natilanrnn, a'tr'lunrtfr.rtu nrtlrafiratftlfln'qrfirtildrurrrlriduT :ndrat
qrnrlaanrtifhnltgo t.ofi.r1dfineio.rr?ls{ uacdrarila.fi.rrflr*ruii.rfirrirarilas n.r?He

loa-tiluaaoarur:fiotorffanrtfinar t ilrnrrdasilrn uncda{qrn d.riinrrfrnarlffimraifi

schlosshauer and uibkel tral sas Hotta et al. (19) lHriTnrrflrmrfi.rid

finalr1na"lflnr:riraRruam{?.rii (cinefluorosraphyr ravir iinr:finau s iii ifiu:n
6a negrutition u€a sntlouing rfiun, rfinarfloanr:dtlrnuHrilarjTn 

".nfiu'tfi
nfrmudflnludatilrn r ff rduaaoa'pn: uffrHdrnuaoduar#nlibnnaaoomrroamrnlHou
u d. ocd-fiuaantila',i iiifrdat 6a rcpiration u€a rnhalation rf,unr:finafiean.rrtrilrn
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r,r5arfildoa*nra'terHrn.l{?na anrmrudo#urfiniloa auf,aqi-lurtT fluaco'qurilT $aaao

0114..rr u.nfi.lurr.n r r.mrudauiloarfi.raa uar'lfif,unr#nlihnnaaool?lllnanuru?aufiu

aonrila.r uacidanfi.re 6o rnjection r$unTzf,naillasnrtilortrn nEil5ufiutl&1u

nf,,nH'ludosrlrn"tfir ilr*aaooarur: uHrdunrudfinlilrnaaaoar{'lraaflruru{aufiuoon t?la.r

dnr parnst6 tzot $as Diedrich and Younsstron (3) lHrirnr:finrridfinar

los'lilnr:6i-ranrueun{5.rfrrdufiu unrniim'i'tidfinarfirila.r z iii 6o mhalation

uas rnj est ion "bnr*ro1oa'tilrmao a rur rar6ianrtfinar t fi 'rnr.rda.nlrnuaud a tr{"ltJd

uuri.,rfinau (Air reservoir) uarlfiiinrsfinmfiturmitfrnatrua.tqfoba'[tuaoao'nar:

d.rf, 6a voorhoeue (21) uas Kaiser e2') finurlas'lffnlrdranrui.riltantrzd

(Roentgenoeraptry) r,ru'ir nzotlnvaT4't: (Stomach) rfiuund'rfinal rtoi Rogagtini

et al. (zg) dnulqrnfiaqarnurordr:d llt'i'r urmi.rfinarflfbnr:oanriis.tot.t{d

plora'lilraaaoafi1r 6a dr.roadrwir.r (Itypopharynxl dru Eeck (24) naim'iT {
dgaloa"lflrarrrr.u.rd165unr:ilnrueuHrftr lriI,h'tfln:ttl.trrar4't?rfiuuuii.rfinail $siarq

ul-tH'ir {drdffinploalftmaoam, :ars"liln:vrrrlear4'l:rflranati.rfinat uasl1nn1?

ilnmloa'tilnr:dran1uf.rd (Radioerapbyl fifirn, :finnrdru'tr46d'ir uaaaalu'lz

rftulni$narurfiatfflunlrrltutodptta'liltmaaamr: (18' le' 25' 26, 27 uas

28)

.| urtl ,!
Palner (29) flatrtfir nruiTna$u6laaaT4'ltfla{autx1 tuTa{ tt4phrav

unndrsftnfis.rrfinfiaenlilnHuaud*{o lorsfiri'lradanrruartht ilTu 9 fi? :uatnfirrt

,firraugrilrnourrufla\Maao0'lu'lr (upper esophageal sphincLerl iirih*irgrdnnr-r
ar-r,gq.

alilruu.rsu o.s frr uaritRruarrilrvtru o.s ilt drunfiT utila:ol]tihrnaurirsaa.t

uaaoor4lT (Inferior esophageal sphinct."l rioudsordailsiafiuntcttllualra'rt ii

rHuairrndnar{artilrctrnr r fir uatiinruartltcu'Hu r-z fir tuHnrnmrun{rtlo't

**rl*, Diedrich and' Youngstron (3) lHfirnT :HnrT'hn4nfu1oa'ltrrnaaa

uaanalulrrfiroTar"ffiinrr6erarirerasdrlt'r:afinail51H (2, 30) Kaiser

ez, lfirirn,rrfinnrfisfinrruvnr.ramrffiradrdn{ (Aerodyrianic aspect)'lilnr:

uoua.,rff"rnraloa'liluaaeou.r,$u"*oo:nToa'[fltn{a.riia f,a'ir Gad's air volune
g gl 

-

"oo"a"" 
u,ir {dgoloa'ttunoea'narzlfidurn:rsud{arurtnfinauiaunlraant?la.nn

?

amrr{ruru 26x18 qrnnrl'lfiaantfia.:d:e, I i l, I Gl $ac I u I lnalilnTt

dranrui.rd uu.ir dru#lrqfi4oao.nnaaaotar:ori*d'ro rr g racraaoatarmmnru lna

fulfisrrT un{r.rrada 20.08 fiairuoi
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th'lurtiilrn:riioufi.t roo fiafifia: dru vaq den Berg and Mmlenaar-Biil (31)

naiT ti'r tmooalu,trrfurrnf,narulllfr"tmiurnttlzvu'ru go fiafifinz uas, sugano (32)

nri'n'i tFlr.*u*iru, afl qlrma ao o rur rfi il?ru rn :d.ruc{ 4s- 1 40 fi aifi n:

-lufi 
runo.:urari'rdr r fio r iia qo pfu"t"u"la*aaarurs{r r fiufia tiiur.miqir r fin

rflas-ludnarurrunria.rrda.rdqnf,aoantt H:ierpe ( 38) 1Hfrrnr:frnrrnrttn*aulurna.,t

p-E seguent, lrun.rril*nraun{i.rd"tu61tnda{tdas s ?'ls'i.r,fi*id,*lru'lf
pharyngear speech 1 r'ls n.r,fi&Jlra'lfluaaoarulr z ?1s 

"*o't#luru 
z

X a rlq quc t d .g - f --lq--- --Y!r{r1sil bnlr,rrcnro ualihmaoanarrlfiilr.i i*annarad.rcrHr:cnn%a-lilmaoa, n1? mo

ilunarr oro{fln.r*lrsrn*asdrff^rourru coorr-Rand. uor iut * irlfira nriufflt. I I - llu"Ul
nriasrfia.rfr{ g naffia'rarodarrirf,u zo.g il rrlialrfiaufirmurJnB g ?'lE nfid'la z

tra rr.wfi.t 1 r1s iiarqrafia Go.G fl rfirnriuntnr r,ru'i't P-E seeirnent oto{dryo

1oa"lflraaaoa'M1: finrrrndautarad'rsrfiulfiflordorrtialrfiarrfirfidureloa'lflrnda.rdra|tE

tn uasnurjnfi urd.rdrtimrds{'haitiTnird 6t 'tu*ttnail P-E seguent qorilarda

"lfialrtrduaaoo'n{'l? uasfiwaaflriia'r p-g segnent giru5ofir tfion'rr*udrtfioufrr

"lfirfiorda.r *n..nfi Diedrich and youn€istron (3) lHfirnT rfirnnfi.ruurisfirrim

r ?ila.r r a o{dgoloalilrm aa a rurr'lo anr rdranruT$l uacn r :riranrdaun {t.rit'brn4ugdgo

Ioa"lflraaooarurr{ruru zr 11a ruddra zg :l1a ludvfr{ 4 x1d org:vra'i'lt 42-75

il r"lqr*du eo.z il uu'ir urmi.rdrrimrtia.r"lraiogjddr.rdarru'irt nffurfia rnferior
pharyngeal constrictor ilrnnaaaar4l? *6, ,], seguent *.rro 'tudtrao.r P-E

segnent raiaurmisdrrilor?ta.r'lrni iinfirurfialzsnauatirilatfinrdaurldu 6a crico-
pharyngeal nuscle (31, 34 unc 35) usi Oiedrich and Youngstron tgel uuir
P-E segnent iinfi'urrfiarttvnauaqiad,.rfias s iio dulHuri superior esophageal

sphincter, C?icopharyngeal rlu".l*, Inferior pharyngeal constrictor,
Middle pharyngeal constrictor uas Glosso-pharyngeal nuscle uac

'lunrzfintrsr#o"l*inarrn'rfi.raa.rluil rgee uuir p-E segrnent rhsnoufirad?ura.r
w

nfirltrfia rnferior pharyngeal constrictor, cricopharyngeal nuscle uas/

uta sup"rior esophageal sphincter drunldr.raa.ruuai.,rrirtfinriia.,r'tradfiu ul'ir
aufiflir.runnsir.rfiulilhdfuoloa'lflrryaaoaruraroiac:ra uarufin:od.,r'hrnu t ro'arfru

?ulnm?''ruttondr{no{rilirraatuuai.rrirrirorda{'tuffurnfiu nrwaanr?ls{ $asilwrilrau
6f r 3 u- N dn . u | 4l <$ o Oscto-lursinco5s fi.ril tilognq'lna,ana{nrmirfio r a'rnaiot rdasoan il{rir-tisiinlnrnotnfiru

S . S a . c q { 6t ,{ | -Y.
I uaru?cnail?ns] rnruua{n'r lrm [ flat turrnrnnoi, .rfiutJ ( g, gz )

*

t
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ludaudrdsrila.rfiunrarilzrils.: nanstd tgal uas van deu Berg and

Moolenaar-Bijl (31) nairtir nrtrfiunart?ia,s tvmal tract) rdu aTaru"luda.r

Fla daclrn nrn#rl*1ra'tiluaaoararrd.rnsrirrnlrdrrdourfurdurdarfiufrlra.rawjnfi

6.rfiu nwil?m'lifl1?urhrfraq"luaTargd.:n6i'rrtiiinr:rr-6mrurlat utd tlierpe ( gg)

firnrzHnrrn.rt.*rulrrlaraTarsf[fl*.*rn r iiarloanrrrirurrusrua{i$;l uu'j'r

frwiundrnurlnfi

{r

a

+

aTa'r"fftilhnrruttrdatzo.rnriffilHndo.rriila.rfifi*n.r,o*ru1rarilrmneir.rfiuuasail1snfi.r

uavfiunriru{lffnriasrifs{f,rafiu uacfi{ulirfiilntoata pharyngeal

speech uar#n*ralas'ltuaoaoru'lz "lffranr'hnr:oanr?ia{d:c uaur?iawfrxdwarau

f,uriila''rdzs urn{, fiiir,ratogtflrn*a{drsm uacsuilnfi urno.nf, Diedrich ands f -r
younsstrom (3) lfifrrnr:finrrnrzrnfiaulurna.raTarrftf,hrn'rzurhriilafioanrrsira

nrrusun{isfflunaiufirarir.r z nE losRnr, rrtiaurfiauzrn'ir{rcacriauflr:ai'r6arar

nriar r?lasaan ftr:vacufi{nrftirfio r ornaiar rta\:oan uasdurzrnrolestf,maaarnzlfi

ufir nzu:nrirnr:riranruaun{f'rdriaunT *ir6a r tu uasufrtnr:airfin uas0inm

loa'tffmaoarut:T{d'urror.nlffilrnrf,una'm-.r rz rfiarnld.rnr*irfia lrra:lfiaanr;is.r

ufodwardlfiurila{drre.rfifia I po t, I to. t, I ka l, I s4 t, I nq, I uac

t. ra | f,.rrnnlfi'ir nrzgoloa'lilraaaoatar:finrrr.drulrroroil*ir,ilo.rfirrlrrnndr

nrqerfrB arcrf,uru:rrHa.r'ttfiu'hrnr:ilnaruuru rniection ua"lfff;urf,ugrun:nl 'tu
g

nrrur-hr?la.r tiilatfin-riia.rrdaoiil (plosive-fricativel ua"'lunrflrFrits{ilnfiiinrr
C { {.a. . + 5lu a 6l . v

uounardu uio5ru&Jrnurun'irnr*nloa'tfu,aaoornr arqrfiurums'bnrmarjnfi fiu

uaciilihhnfiatnaaur.:aunrudlHernnrmralr 'lunrwdnT rlplara"ltuaaaorarr fi*^t
- d. u 4 o 

t!

?uanJ.tnrynatrrnrnrfirtfilfiour.rffirau drur, sd z riT nr:riran'mmm{i.r?iriaunrrair

ffo r tu unsufi{nrrairffo uavilnuoTaa'lflraaaaalu'l?sud1urrar.ralfiH ii.rmuufirrfir

rrarfit zo rdarnafi.,rnr:air6o loelfioanr?ia.rrf,urirdstdohfi 6a r pip r, I pap r,
I pup I uac t pop I wanrzrrjtauriailqrnuair.fidru r.nlir inrrfirtrutatnHurfio
iltdrtrn (orbicularisoris) unviinr:fi.:firna'rnHu,firdo.o (Mentalis muscles)

'lunwp 1oa1ilHaao0'Ir,r'rr ii.rcrlriur:lunrqoilnfi

tufiT unr:drnour a s r ilu o or ofifio,oIra'tftaaan arurr aTar"fi'tftunr rdrnou

aotttatrotrafiotfia.rdomo do.rilrn uagdo{eun r do r rjtsu r fi aufiuoTerofi'tf,bun:

firnauaatr?ia'raatnuilnfi uavqrnnr:finrrnar Diedrich and Youngstron tgl trjr
'lunr:riranruaun{i.rilnarnrzunilnfi fil nr:r.roloa-tfluaaoar41? 

olwLnnaRurdarfiudou

nr:airfin r ftr uasud.onr:airfio uaoilnr,nloa'tflunaaam:rf,urlar zo rdau rfia
rtjiautfiamrnuaiuildu uu'ir ilanunondi.r"lufirutrJirsaaq oropharynx uay rrlrpo-
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G

f1

phar:rnx loadrosrna{ oropharynx dT".an^*u f,u arfisoadrufifi{ (Posterior

pharyngeal ualll trnrqarlnfimruraantiis.t t i, or u f fnr unrn'irntrryloa-lil

tmaoa'Iu1T ua"'lgnr:lmrlnfi nrwaantfra{ | o I nulona{ Oropharynx qcn{r'l

n.irnnrgolae'tguaoaarar:'ludruna.r uypopharynx frr uu'ir riaunr*i'rfie t a'ln6io.l

r ila s a an llypophar.vnx r"iiR rw ar rrt rnn'i rrafi {s 1nn 15ai 1fio r arnri o t t ta {a afl

r fi a r rji au r fi aua larrflflunalnn'r zrn n a -rnurJni nutffi,nloa'lilfia ao a r4rz
---.i- ,'g

rdil,ir o{arsd.rnrirriilnz{dt1.rsir{f,u usifiufirfi"hnrdr'rrunfiranfi.rf,u dnrilcdtnrirril

firuasianr1ilr*r-flrro.onrtrrlri.rrds'tr.n (39) uatfir'tffimlaa'Lfimaoarurtildntrnrt

r.rrflrn'irswlnfi ttO, 40, 4L, 42, 43 rtas 44) arir.rltfin,il a,T$ilH'ir {d1aloaq

{fl*rrr.*r:drurrrr1{ooluilntrntzytflnfi,6uoirusurJnfi (7, 8, 45 uav asl d'ruu'ir

r f,ulrtlfirarndurtnfinalrlHraaraidun":ro r 6t

r. dd {ve.,
ilnnn r:linunsatniltsnailru ngrfirnugq?'ln1lil0
:,i-$ g

1. A0?1fl1?1|O
I

nrzilrc r fiudorrrnrry fir'tfin:trfi.oerudrrur:n'brnr:ort4merr t Tr-

flr"lunrqa uarfir'tfilfiilorya r fio'tf,llrnrrdrt6.:ua" t Gau t fiamJtYRr€nrilxa.lfl 1fl.Jana.l

{#fim.n.{n1xg6r rn?'len'rlurEr-ilr'lun.q"fiu udavqnnaeuihnnt]nrilfinfiflcnr:

y*fn"A.uu#*-t tazr fi.rfiu n'wriisirsfiwiorlfifrnrmpnrrurfr-frra'rnrndot'rsi'lsfiu

firu aog) uarufin:rfr.r"burtrrdarftr urnilttoub'ltrnr:aant?iat#r$u iourir'tfi
d Z r o o - !- ---l-- ^-----.^^^. t I u

orurFrnosnr:gofiuunnoir{frudra od'r.rrdu fl1?t1s.t'}urim fru nr:rjrurmTasnra.t

rfifru tagr

nr:finrrdntrnrruofiifinT :finurfi raftnaaraifi r du f,nrrlaaetilnrsoan t 6lat

r.rar{d ra€adrilrnrnad"tuilrcrlan finrfloa"lilnr:aantf;a.r'[u:cdur|t'].an Hnnloa

'lilnrrdrurmnr.uoei..,J.rflr., uarfinnflora"lfinrqaaBma ratanr:reiT rta',r tft#u

'fi.rdrulmhc t ;lanGfffir ilot rtnrrgoernnrtdluffintru uaor,nrrad'lf,hrnr:rj:s r iruara il

z finuw fio ,irururirturfi (words per ninute u€a tpul uas {lmwlaT.rdlurfi

(syltables per ninute flio spul ll€a {rurmlartdliurfi (syllables per

second, u€a spst'lunrrns{rucladnrrnrqn r fiuirurwuarsddondra t rar f,.rrhrn4

tsrrfiruriiqondrT oialLfi 'fi.firnrrflnrra1sudo{Enrfiu sps nia sml rfiar.rf,ntds{

a

t
i

q
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Frlflftrdu'h$rr:rrtiaurfiauft-manatn.rRrn .nt.rfi dtlHfi.rTnqilzcn{ft{'i'l qsfirnrt

fin*dn'nrqgorfiu SPI,I urnt andrtuastrui{afirfisefia'rfiudnt.nrfl{ode"nai1fi'l

udo.:aradn:rnr:1n r fiu ses piaasudalwa t f,u ser'r neuqi\tfi ra

nttfinrrdns'lnlTuoflo.rswjnfi$ialanrtfinrr rdu f'ranke tSOl finurtnrl

nrriiruaanrda{la{mrhfi turldra r.nliT fitnt.t*dt. 166 SPM uar$tr':fioRuiln:remru

r6r-firra.rnr:ga.ir dnzrnrrruo lBE tiPM rfiudn:rnrryfir€rtfiub drudnnnrry

dnirn{r 140 tlpl,t ,fi*.qodArrfiu1rt dru narlev. (51) frnmntEirulnnmrufla

,'Rainbow Pa.ssage" na.rnurhfi uu'ir dn:rt6rnotnl:dtr fZg ftpu ssaddrrja{rm-

lndd o drudn'rfx 166 rm fiu aqidrmirml#d so d.rrrirfiudnt.r*du s,,nn'rl

finprrat Franke r50l uacrilairrrulndd 10o fidnfl tlt ZZZ Wpn q'lnnrrfinrrna'l

$ridecor e;Zt finrrnr:ainrnotrnnJnfiruddra uu'i'r firirtada 183 l{Pl'l uas

Fairban6s (83) uu'ir iriifi'agru\nr:airufirirrrirfiu rzo t*plt dotfiu6o:rdA'rn'ir

fintrnrraiudrm{rm,r1#d sO D0{ Darley (51) uatffqzrrofisna{ Franke (50)

rdnfiaa dru logue tS+l firnrrfim'dntrnrfl,lona.rnurhfifitfiutuddra {ruru ZO

:rs uu,ir fiffns.ln1flnr"du zoa npu d.rlfiudntrrodsfiasn'irannatdntrnrnn'bnat

frn:nfi.:rrylodnrirrurfirtHu uasqrnnr:fint1ro{ cilbert (55) dlHfirnr:Hnrrlundl

erurJnfiru@.r dsrf,rn:nflnrrlru,insrfie {ruru Lz 118liilttq Is'8-22'4 il a1q

rofia zz. r il loalfidru Rainbow passage dilot.ur.t gg dr r,ru'ir lttnt'ln'It1@

rqfia tsg.og wpu

calvert, and silvernan (F6) nait'it dn:rnrrdnrnosnurJnfi'luiu{'ttn$

iln:r too - 180 tipu dru perliins tszl nrim'ir nrnnlosilnB$idntr,*du e sps

uta geo spM uasllnnr:ilnmno{ candour et aI. (s8) d.rfinrrfi.r6rfir,ranatt?ia't

uffrXUwdfiap6islvsvttar"llnltaantis.-tdzt (Vowel duration] uavdn:'rnrqa 1aa

fi.rnr:finrr'lunurlnfiruddrs ,iruru 3 r:Ifl iiiarqaqi'tudx{ 50-56 il a'larada 53'6 il

,,ftuu,fiaun.n{dplraltrmaoarrart {ruru 3 r18 rndauloanrtEiruaanrda'rolar'rd#

firnnwt6u 
"fEf*H*dudzc$ncdrdvno 

(cYC srrltable) {ruru ta usrsd 1fiuri

F€eF, peeb, Peet, peed, peek, F€€Ar PoP, Fob, pot' pod, FOk' trO€' FooP'

poob, poot' pood, pook uav poog d'run:n'lugrliltclgn "say 

- 

now"

uao'lfiaanrlfs{$g6v1r"fun'tudqr-rnlrdu?illflrruu. uToufir'lfirflnltifs.ruar.rdCurn:n"tu

rjtrllan nrzirufinr?is.rfirtfro{rfiurda't (Sound-treated booth) "[fizsasr{r'rlalilrn

fiu'brln:lr,turri.rfiu tS tdfrtrst: iiufinrfra.rfi.orrlro Al{PEf 602 uaoitn:rof,runl

t

Ia
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riia{fi?ern*ro rorrcr PRrNT - Model ?00

13

wanrtGinrr r.ru'ir dntrnrryao.rnurlnfi

dru Prosek and Rurryan tsg) Ififi1nl?ilrirradarfiu 2.9? sPs ll€o rza.ao sPll

BnvrfildnnucnT rr 6r-fl1!o.:fl1?rm ,druunr..runndrtrora'irt nutlne'ilr.n$4yfietrir.r

nrilrdrod.r.r uavnaiunrlqrufi{ruruneiilau sb z'la loanrfiuXinurhfi un"ffi66onir':'[u
{

firuorguavrud firnrrinrfintda.rnr:eitrfiroril\tfl'lrua (speech sanples) fi$fla r4o
. s c . -.--. ----J-4. - e ot'r. -4- -

ri uavirn:r#nr:rfioiqarv (pulse) oiarniratrarfrrihr nillisecond taa-liltnia.t

fioEranlnnfn'brnr:ilrurirunrrrfie pr"rrse fi*u" aranr:frnur r,nlir nurJnfifidntrn'r:

r.rnra6a 5.2 sPs rata grz sPM

g 
- Y!r-o----9-^--? -^^-.y-.!--- 5l r odl-----

ilanqrnl Rarnig t oo I lfifi rnr:frnr, fitarafiildntrnrrytunrjunurJnfiffii*nru

dr.rnrefiAilu#d tco"O Pbysioloeical Conditon) tr,rfdra'iruru 24 :l'td lnauri.r

aanr$u a nrilr 1 ac I ?'lE ntrarqA.d 6a n{uu:n fiarqaglud?{ 26-35 il 01q

rods zg.s it n{udao.r ilorqaglud?{ 46-sG il aTqrada ss il ua"nihrddril fiars

aftudr.r 6z-7s il orarada 6z.s il rirnrdfuirnt?ls{nriiTr Rainbow Passage

'tufiatrfiur?ts{uas{errat dr.{ro':rlrnfil1l1n:ftturrirfiu rs tfifitrunt rirnr:irntr#
dnnnrrgaloatfltsrto.r Bruel and Kiaer Graphic Level Recorder Ha?1nn1?

aW

finndn:rn.,rgrdrru,?a1fl1?uaottu:tatdtfiaffu:oradr{il:v1an uu'i, nriuuzn n{ld

do..r uaunriufimu iidnrTnrqpttdu +.t2, s.89 uau 3.92 SPs raia 247.2o,

23g.40 uas zgs.zo slt orrudrdu 6suda.r'lunrr.od r

r.t.od r ruant:flrnndnnn'rzgoaatnuilndtuddlaclnnr:flntrnat Ranie (60)

arno.rnriufirai, .r tilt

-35
-56
-75

T.

26

46

62

rJ-
R1[OA8001',Ifl'lTuo{

*
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a

uastnrlnlnroro{moraafludr.! 2G-3s il rffia, s'ludr{ Gz-zs il tf,udnrrnrrg g tg g I
d, t du q u AA

uorml {nua 81{ilu86[1n{un'l {6[nn

smnl?Anr1fla{ Robbi.ns et aI. (44) finu1dn:rn1x^lrnna{ff[hfi 15 ?as

iiilarqaglud?{ 48-23 il arerafia es it lnafinrrrr]isurfiaurr.nftoloa'tilraosarur:

ua"#nr.,oloaid tracheoesophageal speech (TE speectrl fiiiarq'hHrfia.rf,n loa'tfig{ I

Eiru Rainbow passage uu'ir ourjnfir,roffrsf,otrtofia 172.80 l.lPM uasqtfin'l:finm

ra.r Drchin and [vsak tarl ffirnnilatrnr:yas1nn"]?dTr Rainbow Passage na*r
ll-

orwjnfiruddra druru ?s r'td iriiaraaa"tud?{ 21-91 fit Toe$il{nahrfiaaa'r{riiu s nriru
u t 

"^ '.

ndunu 1s ?1s A.rfrfia nairuurn iiaraad'ludx{ z1-Bo il araroda zs it nairfi*a.r iiI t q'tr t I

6a zrg.go, 1Bz.10, 190.10, 1Bz.E0 uau 162.90 wpM uaofidnnnrqorfir,irunr

uar.rdrrnhsr?a1 Tosradaris{nruiirfru 6a +.eg, g.Bg, 4.09, g.BE $as g.61

sps uta zgt.+0, zzg.Bo, 245.40, 291.00 sac 216.60 stt fi.ruao.r-lu

oT aaf,tudx 4s-s4 il ararade +g il ndr*au iiaraai'tud?{ ss-G4 il ararada oot9 t t ls t

il ndudd ilaraaftud?{ 6s-24 il orarada es il uavnairuilfir fioraofludx{ ?F-e1 il.t I 9t I I I t

,.g,*du so il uJ'i1 fis s nrh fidnnnrnnrflu,irurudrturfi Toaraarartg{nrildrffut

r.t.nd e

aranr:finprfinnnr:r*rrnoquJnfi r uddT a qrnnrrfinnnar uuchin and

Wsak (61)

{

a'lanatnduffrari'r.r tilltt

21-30
45-54
55-64
65-74
75-91

219.90

182.10

190.10

182.50

t67.90

4.69

3.83

4.09

3.85

3.61

2B1.lto

229.8O

245.40

231.00

216.60

aqa!
R1tAA800r?1fl1flm

!u

*
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rrnnrtfinrrros

urnr.nfi walker (67)

*

l.

Ranie (60) uas Drchiri and Wsak (61) r.ru'ir dntrn1ryl'lnn'rtdrudilra.rfi Cru

ftrfndfiuarudu.n#u rdurdsrfiufiidlru'lunrtilnyr*itryl (62' 63' 64, 65 $as 66)

lfifirnr:finprdn:tnrttltoqrnnrrdru Rainbow
|E

5lrupassage tun.1uunfinrtl1n Florida state university turfdra 60 x'18 rr,rrftd.r

&. --'--n- r - '{ rrada zo.g il elaclnn'llAnm uyir rurttrrflfi60 t1g illi0rqaglud?.'t 18'30 lJ A1q l'lllll-l'Irllutr ltu'r-r r

dnzrnrrgnrofis 
-tgz.eo 

rllu uavrud@.rfidntrnrnra,*do rgo.eo wpu fi'rufi'irdn:r

n.q1rlru,odaro.truntfrrfl.rn'iraauupfdra usirfiunrrilustndNd'tsfiiiiEldrfirgnr.rafifi ara
$-^

nr rfinrrs#.rilr.ru'ir ilnt1n1t}lo r ti1fiu tea . 40 llPl'l

dtrnr:finrrdn:rnrqana.rsurnfid t fiuaulnafo i r Sa'rnr:frnpr r dar fi a nr:

finrrla.q Luansthonelrun (12) loafirnr:finp'r'lunr{ufirair.rruer.Q.r dfiarqafludr.r

za-go il ftrsnr?-lfidrurmnrrur€ao r,r,r#ss d'trf,wnnaTu#ourta{il111nflTt"toirqjts

rnc uas Gandour et al. (10) fi1ruanrtfrnrraa{ Luangthonglinrn (12) u'11'la{1u

A'r#6a nurjnfiiitntrnr:uotads 165 HPll rav 3.3 gls u€a rgg slu

dru5unrrfrnrrfi{tm:'lnr.goo, oqdytloa"lilrnaaoa'ur:fi 6.d 6o sn idecor

and curry (41) srid,ecor and curry (42) lHfirnrtfinrr'lun{{d1o1oa'lilraaaa
JY&

ar4l?lrlstil1ary uidurn ,iruru 6 ?'ls loan1?'lfiEi1[ Rhinbow Passage dtiiomru
ordo4

s,l? E6 ri:r r^ru'ir ilfinzrnrqalf,u 85, 109, lLl, LzO, 120 uas 129 hlPl{ ua"fiir

radsrdrfiu 113 wPH dnr snidecor (68) Rnndnzrnr:wnqrnnl:Eiru Rainbow

passase rdrdu los?irnr:finrrlunriu{dp1aa-Lfluaaoata.tdy,$a uildrfifignasdntr

nrryrfir 108 - 1gr tipu unviirirfrnagrurdrfiu 1zz.so tlPl.t uasrtnnrtfinrtra.t

snidecor and rsshiki (4F) #nr.rtn:rn.Eooro{dgo,loa"ltuaooatar:tuddta

{ruru 6 r.ra dorfrddarurmuoloa'lflrmaoarurrlfidrJnmartrufitdurn torsnr?"Lfi
gg

dru nainbow passage dfior.uo.r Er dr rnta zo ilsrtd {firn'r:finrrotsu'ra'[fin{u
frradr.r.ir 'lfid, uoonr?te{ruliauftftrodaufirflifl.t zs riru laa'tfizses4irtna.rrlrnfiu'tn

lnrlr,turrirfiu zs rfrSrrun: uaruu'irfidn:rnrerotf,u'iruudrrurfi Toaradsrias

orruiirdu 6a 80, 90, Lzz, L22, 128 unv 153 trlPM ua"itdn:rnrruntfiu {ruru

ilar{drurfi losrodardrf,u tLT, t47, 1G8, 168o 183. sau 210 SPM nruirdu

dru noops and Notl (B) lffriT nrrfirnntorzrnrrynrogfu%allf,uaooorurt tud

d1s {ruru zz z1s #araasi"[ud?{ s6-s1 il arguafia se it %s'lfid'ndorfirutn
t
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la{ilmnx1il Rairbov passage ti'.riinrruar? 9? 61 firnr:ifuirnrilasloa'lil,r{to

Nasra rrr ua"io'lffirsa4ir{nasrt"rnfiuhlatlrtr urirfiu rz fir firnr:irnn"ri

ilnlnrrualealffrntat Graphic Pover Recorden uu'ir fifiana{dntrnrfltntf,u

6s.4o - 169.00 r{pu uariirirradanardnnnrry rrirf,u 114.30 I{PM d.rrfi*ir

r*fiuii'lnfi,ds{fiutnrrnlTr.toqlnnrrGlnnnot Snidecor and Curry (41) $av

snidecor and cnrry t+zl rrarsmnrranm?a{ ctandour et al. (58) dlHfiln.t

finrrdnzrn.ryoroqforlru'lil"aaor.ra.r'inreu 3 r'la rrltaurfiaufimuilnfi uu'ir

""t lea"lilraaaoa'lu'li fio g t.o rrirfiu 1.?9' 2.00 uas 2.24 sPsdnrlnlrytna{alryo

aorfiuiT rodarrhfiu z.ol SPS raia toz.ao, 120.00 uas 134.40 sPlt fiorfiuir

rodardrf,u 120.60 sPll

g
uansTru Robbins et al. (44, 1fifrrnr#nurdrrtrnr:1nra.rffio%a-lil

uaooarm? *ruru ls r1a diiaT qogi'ludr., *-uo it a'rqroda eg il rGau,nuunu*

ilnA uasr#nta1eaffi ru speech' frfir.q'loHrds{f,u loalfidru Rainbow Passaee

uu.i'r qfor'irr1fl*aoori'rflfaffradsnrrada e9.10 wPlt uasdotlf,{nai'rrtrnnsir.t

adr..rfifiasrftgnr.rdfifi qrndn:'l trz.Bo Hpu roqnurlnB'lrurr:finmrdarfiu uas?1flfl1x

firnnrat Heiu and Beasley (69) dfinrT dntrnlryntogdgoloa"ltuaaaornr:tuc

r.udqp1fi6u.o {ruru 10 rls ilorqoaitud?{ 4o-?1 it arqrada eo il los'lfiEi'ru

Rainbow passage nnlf,.o'hmrzdrufinaund o-+ to?lua laalenrn W Meter uas

{o:saaitna.nlrnfiu'hTn:lrnu rirfiu rz fir fi rnrtftrirn r flatloalt r n{a.rifuilrn r ila',r

Revox ATT unrirnnqfiuauritaqloa'tfl Graphic Level Recorder ahcrnnrtfiffir'l

r.nrir fif,ana.odn:rnr:unrftr {nr:udrruril 6a zs-tgg nplt laaildn:rnrtgora6arrir

fru rzo.qo HpM uaur.lu'ir fidgnasiln:rnargarfiu {rurrrua'r'rdrurfi 6a zz-gso sPM
I

lnafidmrmrruorafia z1G sPM

dnrdnrrnrrguoroffir%alflraaaoata'r:d r ft.rnulna iinrttta.r rultd.ril 6a

nrrfinrrnao *a"r" "t "r. (10) dt1fifirnr#nnr"lffip1es'tiluaaaatlrt 1

r1s rr,lrfd'la a1d rz il loa'lfidrurmnmu,*to *,fftt dorfinmnmruddaurja{il'rq1n

mrreirsilrcryH 3 n#.r firnr:fiuirnr?la.rnr:dru ua*itezrs$fiaryardarfiudntrnrruo

tnaotfl ru{at Honewell 15os oscilloeraph a,anrtfinrruJ'i. 
ndrr.n.ryor.rfidi,

loa'lflraaoaa'T]t1r trirfiu 113 WPM uac 2.10 SPS ra€a tzc SM $as, ?1u1

n::nnuufi uavenriiu "l ( 11) ldfirnrrfinrri$r?cnlqnntrlnuntofid*loalflunoo

ata,tzrrJisurfiaufiu#nun%aif, TE speech adrms 1 ?'la fifutou'lf*aoalrJntrlr

!

?
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firfiururttra aralH +z il'tilnrnraloailffuaaaalu'luilrtf,umaruru a il Ctutdrnroloa

ifi rs speech rf,uruofr.r arqld a+ il rfin[drnaiunrzdrfforornria{tda{oonfr{uila

'[urrareiaurlfiiunr:airfiorfirord*vrnefduigorn?nr uaqroloa$ rE speech rrrf,u

rrnl 6 r6ou nr:finpT firlasnr:$rfinrda.rnr:ciruunnrrnttot uilas1n1 d.rfinrruarr

azo uatd unsrirnrtnanunlfiuirariiatnr:druloa{f,.r g dru aanrtdnunm'ir fiilt
loa"lft{aaoonnrrfiilnnnrmorada 126.60 spu d.rrfiufin:rf{'lnfirda.rnrsr.n.ran*

a

nar Gandour et al. (58) uas Gandour et al. (10)

z. t...f;lf,t*rrriru

sitnlornur n rfiosrnnrl ilait r?la.rufrJdw uas tilatd:vsia tila.rfiuadrs
d6l .trorEa -lunrflJtctiru:cast?o'l (Duration) na{n'ln-,o orsfrrnr:il:vrirulfirmrg

id rdu rJrsrfiursarrrar"lunr:aanriiatdtvuawfodw (vowel and. consonant

qrnnttfinrl vouel durations

rrdoa:r,rinraalturtSl#dnrfrgrwolzrw

aatndnfi"luntrdtnqr t?latd:vrsaatndnfi"tunmdtnqr r,nlir t?ia.rd:vls

uas, r ;la{d:r." u..fi* r fi aa:ofiuofturtirm#

N

durations) ?sas['lu.d'[t[*.raanr?lg{usr{d (syllable durations) ilvs|v
a - Joc.6l .

rrar"Lunrtoantiilaqj:utsn (Sentence durations) Tsat [la1n lfl tllfl11a']urmn?1il

(Speakine t,ine) tf,ufiu

ftn
ufirytrwlrn*v (58, ?0, 7L *av 72, urnu.nf, 'bmrrfinnr?vssttalxatnttrn"bmu

rtnfi'luTaflnhraufiu unsfidsars uu'ir finrrrunndr.rfiu d.rd Benianin (23) r,nlir

fidfiarqag'tudx.r 68-82 il "liltrso r rar'tmrraon r?ta{drcunwfigdruanun'ir{dfiarqaqi

'[ud'l.r zt-gz il rduro'erfiuf,u l{eisner (?4) dr.t. ffa.oarailuurlflnrr"nr'lt:"aoat r

r rar'tunrroanr?tasdzyuavultgdwurun'irffiarqogi'tuTafftrqhauffu dru ffiith et

al. rr5, ii{firnrzfinr1 syltabl. autltio'i 'urr Lot.n"" durations 'tun{u

ndfiarqaXilud?{ 24-zz il r.qrada zs it {ruru 10 r1a rurtdra s r,ra ruold.t

s ?'la uavnrin{4.rr.q#r.g 6o-rs il ,.u,**u ?o il 'innu 10 r'ls ruddrauay

@.r"lu,irururrirf,u los?irnlzffunn rf;la{nr:aan r?iasriruar.rdra'ar dlca.ruar.{C uns

rtr"lsn#o?'rilEl? e-z rir {ruru + il:rlao unrir ndrdila'ta z4-zr il 'lflrrar'lu

nlroanrifatuaxduaoilrrzTsn {ruru 4 ilrctse fioandrn{u#J.q GB-zs il uasffr'ir

rurtrfi.,r#.raatnairara lflrrar'tunrroanrilasuar{duaciltcTsn ,{ruru + rlzlrlge fioa
-tt

, .; d .q - d r al- q o .AA
n?1 t l.lflfl19nAA lll?a t OA?truO81{il1.195t'lFEll?1'l{6[nn!!-

uar'tlurrrfrnrr r ru"'f;lf,t*r:einnm

j e?'ur oyer and Deal (47, 1fifrrn, rfrnrr'burriunurlnfi #orq ++-az il {runrIt
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1E

24 tr1d tuofdlsuasrno@.r'lu'irurutdrftr taa'lfieitnmn?lu W Grand,father d.rfi

Fr?'Irua1? rsZ dr rirnrzinrfint?fa.,rhrtdruffrarn*a..riiuirnr?ias Sorw Tc 106A dfi.u

ra.:nrpfirarirtuaiayna loatorcas4ir{ra{ilrnilu'h1or1*r rrirfir ra fi. aaq1flfl1?

dnurul'jr ,.u.d1f,t*r:airuunnmunarrucdrauauruffirfrdriunndr{fiuadr.rilfiadrfirg
-q-n1{flfla

drunrrfinvl?sras r ?a1 n a{mruooroqdgoloa"lftmao arur r ild.rffi a chr is-
tensen and Weinberg ftZt rirn'nfirnn Vowel durations oaoffinnToa'lflunao

arl'lt 10 T1a uasouilnfi 9 ?1s loetfiaanrite${ar.rd'tugrJaa.r cvc svrr"lf. ii
un:nod"ldrslgn " is a uord" rila.,rufodwitH 6r I p, t, k, b,

d; B, s, rrov s t drur?ta$rs#lffila I i, r, o, u I sav'lfidraiura.ir 14.
rhc1snflflnnaau'trdnrmrenr:uadurnm uaylfirfiurifa'ra.rCnrstdu:naatil:rfun fl1x

itatr# vouel durations 'lfftnda'r vorcE pRrNT - Model ?00 aronr:firnnrnr

'ir fidnualoa'tflrmooorur:'til asavna'r'hrnrraanr?lardrrnnr?ls{urun'irnurjn6 $au$o q

Gandour et al. rsel firn1tfinu'rfr.riifrmnorrdawfodwihnrasia vowetr Durat,ions

oro#*o1ts"lftiaaoarurr uacsuilnn' eran'r:Hrwnrudr #mJotqa'lilrmoaarnrr'1fl:"aogggg

r ra r'bn r ra an t ila td:rdo rhni'r r ?ila su@rw alznu urun'i r nu]nfi a d r rfniadrfiqgrr.rafi fi
g cuq a | 6lu c ruonc.rnfi il{rirar#nrruarsrirulfiamu rfrri'r

d{vnrrtEuoonrdat uasnr:Rudonr:oonrilat tzz,

arrnztt'lfl r rnr"hnrroan r fia{urun'irnurjnfi

iilnnfirn'rrRnu'lrssv r ?a1f,a.rn'l?r.r@no.rnurinfi ourfidtrlrs'lfiuaaoalrarrdrSr

eu1naiinrrfla.,rnilT6.rfi6, c-rao* et al. (10) ?.ls.lr nanr:finu.rr^.ftt[*.,
drrnmerrruna{ Luangthonglnrn trzl 'irnrfuourtn6"lflrrar'lunr:d*r*du s+.s iurfi
rf,urrar'br,'r?oafl[;ls{usr{dfi{we rofis ao.a iu1fi uarrflurrar'bmrnaanrTurvas

rafia ra.r iurii $acq1nfl1?ilnmnat Gandour et al. ttol tnt'ir #nr.,r1oa'tflt*ro

otarr'lfrrar'lunrrdruunr.'lur*da ez.r iurfi rfiurrnrdl,iltunrzaanriiatuar.rCfi'r

*",*du gz.s ir"r'lfi uarrf,urrnr'tunrruaor'Tu:"a"roa{E 49.8 iurfi qcr$ulfi.ir d
ploa"lflrmaoarurt'tilr ra'r'lunr:dtnmnnu#e?'rila1? rag r.rg'l{d uT undrsurlnfifit

ze turfi udffiB1as'lilraaaoorra'r:"lilr rar'lunrraon rds.:1^,ar.rdfi':rnrafiaan'irnurlnfifi.rtg

a. r iuri d-ruco.t'i'r {dgoloa'tflraaaaaurr'tilmar'lunrraanr6larlrar,rdr*rn.irnuilnfi
rasrqrnnr:fimrlro{ Tqu-r nrmrn"rud nu"*du "r (11) r,nr.ir {dXoloa'liunaoata,t,
"lilrmr'tunrznitumqr.u#r..uo 1't 4za uartd rfirrrar rgg iurfi

{dpTo a"lflua ao orur :iinr udrurn'lu

?6 uas ??) asfiu Adr,nloa"lilraaan

T

f
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3. A?T181'1trfl{14

rtu:vasdndurad.rna.rnT qo iinmilftriiudfirfiousna.r{{t"lunttfiafrmmutfr-illnaml:

r^lo fiUadfitrunrdr uto'itnuurar{fturfimis 1 fiaa ecnnfio?u'iT pfrn'ir{go#{runr
]^ 

ur1*-*^",^.,",*^..X'l.r.r*.,'rr, 
(q 1n- 1?- 41- 69- ,, nuu ,r, -fnifAftflUnftdT u€o{rurwer.rd'turf,rurn (9r 10, 13, 41, 69n 78 $as 79)

,irurudtata{runmatdd r fi ofir.:"radr..:nrnnqe r {upa"d.rtJHtnr?Ha,o

9t

b

udotanfi ,irururiroianlxfinail (Air chargel uia{rurudrtiata' uac{rurililar.rdsia

n1 Tfinail ra€a'i ruruuar'rdoiard

- q d o o I 1' -- { o -- -o--r--lg. 1 ntttltvtriutihrirurunrsianltnnail fiTo 11il?lmrla'la

nr:finprnrfl a1?na.i?6n o.rnurnfiilnr:trstnrlt Sidecor

and curry tau nairtirennlrfiyHranmnsrrla.rrfi#.:uti z-ge indard rratfiirroda

rrirfiu rz.s irsia?fi du Robbins (79) fimnorta12la{x;saqurlnfituddra

{ruru ls r1a #orqaajtudx.,t 4.8-?3 il arqrodn ea il 1mn1:Ei1u Rainbow

passase arafl1?Antflil'ir nurhrfiiiirradaemuataatrdrrirfiu g.g irdard dnrnrt

finprnmruamnamdna.rnurtnfifirf,unuln*%, qt."t frnrfiauriu t rgl rfirnrtfrnrrnriru

{druritdnrfiinqnrn rar.t. rdu. 'tun1{rynflulunt d1fit-*.:6at6anmnffucn?$1fl'l?

ut o.rn.uiilanitss'lar?lat uattnqln:fiml (nill. I uarrflufidl'Himr:aariu'i'ruon'wr

lnaaurn:gru ufiqsfilhtnrrsautuadrtrfiunrultl'ln nul. {** 10 ?14 lurnra

s r.la rMrss s ?1a %a1fidrurmdoeiana.nmnr1ile1fl'l'l:drznr'sidrn.rdlriii,.{ro

?H1s?rrnnaulo t uanl1flfl1:rturern {nnu a rm ourfitt..udfitnaumsrmmi.i;la
v {.c d I t ---s-- u

nrrnglrura'tna ffirnEo..nnnsrrrn6rau$ir{ 1 rdu ufir.nrn sanln deurm uas

du r {ruru g iloorru uffnirfiraril{n1qpil1itnzr"r{ tniadaiilffirnr,tr{ 6a

Intensity Meter uas Fundanentaf prhency Meter rufi.rfirnrritn:rtti
lorafiifu g ri'ru atnqrnnrtHffr'Ifi tmrrrua rrsa trdlruir aulnBd r frrnr'tnffJarfi r an rril

amna.rrfi 1-2O drnora ua"firirrodarrirfii s rirdarfi

dtaiunrrBnrrn?lusllna.ndnotduntea'lilrmaoor41? iifidrnrtlt'ulr

finrrd.rffia Sridecor and C1rry (41) tryir irradana.rn'l'lll8Tlna.rrfiffifis 2.8-

e.g drsiarfr dxu Robbins (79) uu'jT #nue%a'lflrrya ao arurziiir r odan ? 1ila1 ? n o it

-go$r

a

adrrirf,u g riroial?i uasarnnrrflnrlflo€ llein and Beasley (69) ul'ir nruarr
aa.rrdffiflg L.T- B drrn'oef, ua"fieirradarrirfii z.z drsiarfi

a
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|}

g. z nr:il:u r inrr f,u{runruar.rddanr:finar uia {rnuruar.rnna?a

n rrGlnrrnr 1il s 1'l n o {?dao qnulnfi r flu{ rutruar.rdn'a rfi itn r:r r a

.rru116.rfi snidecor and curry (41) rl:cilTulf ir nurhfiu#rsntrila'lrno{r;lt

drum:Hnrrza.rnulnaiiz-Eo ilsr.rddord uaviirirtadatdrn-u 1z.F us'l.rrisiorfi
u

nrrna{tr6{il Gandour et al. (10) zrattnr:finmn'lrta'lxaatrffhmrruflilfl4.1
<.dg

Luangthongkun (12)'irnurlnfirgnfiranrrilennosrdtadf, 7.3 uar.rddarf, uas

{oru firnrilflriu trgl -firnrrfimT'tuaulnfifi.rdrauay@,r uu'h nr:1oao.rrnlJnfiaEj
1-l9l

lufif,a ljao lla'l.rdsiarfi uaviirirrafiard'lf,u ?.66 rfrl.rdsiorfi d.,rrftrf,nrTii"lnfi,duo

fitraranttfinrr?o.1 Luangthongkun tfzl d Gandour et eI. tfOl :ra.rul1

drnrzflnrrn?1ils1?xa.ndna.rffiy,%a'lflmaaomrzilff:ra.r'lul1

fi'nl stetson (80) r.2'ir frnrroloa"tfinaaootarqeHranrrra'l'lramil ilrsu'rru g-4

r,rar.td6iard rrsi Snidecor and orrry (41) uu'i r #rruoIo a'lfl nnaea rur fldafi r a R mil

alraosrd g.B-8.? ilaT'r#arf, dru Berlin (?B) firnrzilmnamuamno{rillu

nduffimloatflraaacarurt g na'u fia nriuihmlfidrrn {ruru go r1a rrHdra z;A z1stagtlll

rurtrfr.r G rrs #arqod-tudx{ 39-23 il arqrada so fl ndudrua$'ar.ro'tfl {ruru ra
x1a ruddra ,, ,.J "rrucufr.r z z1a lifir.erf,tu*.n *jronfl ,.qradu sr.s il

r.J ysu.4r o 
- I r " q

unsnrirhra t61rfrl {runr 12 ?1a nnldra 10 :'ls rudrs.r z .r1d #a,raaftudr.r

4s-T;il'r.4,rdu sz.a il loa'lfina'ffirariltfi.:arraonr?lar | @ t r4a1a "l n#.rfia.tt
I o , d o Yu 6 \' fluug u. d ; \| -ar . d . I

siailurrilfrcsnr-td kab'tfififl.rt'iTfinrrfinarrilrtt'trni Haqrnnr#lmrru'ir nduQ"

lfidmnarrultnoonr?ls{ t da t lfr'lufiaa s.6-2s.1 r.rarrdn'anrzfrrar ua"iirirrads

rrirfiu 10.s2 uar.tdsbnrtfinar drneirdunlHfiuo'lt uu'ir drltrmaanriis.r rts
th'lufiaa 5. 4-L4 uar.rddanrrfinar unlriidrrflfiarrirfiu ?. 88 r.ra]rddanrrfinau
6l ,d Yuqld-tunatfrn-tdltid uu'ir dtntnaanr?la.r I do t th'tufifa 1.8-6.4 uar,rdsianrzilnant$
uarfieirrofisrlirfiu g.99 rfa'l.rdsian.rrfinaru dsuao.r'lunr:r.rfi g

!! tl

dal
Uac

a
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2l

Han 1?Ann1R ?'Iil a 1 ? n o.r rfi n a.:fidnr^nrle a-lffua aa o rur : r r nn r :f,nm aa s

Berlin (78)

I

t
urn..nfi Hein and, Beasley (G9) ii'.rrirn'rrfinrrntlls1?ra.rrffbrnril{dp%a"lt

*mrr*rd*1fi6mn {ruru 10 ?1a uu'ir ffif,an0{e?Trd'rrnotrfi 3.3-T.i 
"r..,C

oiarii uagiirirradarrirfiu s r,ra'r.rdsiarfi dilnaiunr:dnrlnrrrra'l?fla.rrdra.rffdrloloa'ttga
,uiq-

!t1t?1 tJm.to loa
f,!

*.or.".tdrfimu1na. iifffrrnr:Hnrrd.,rf, 6a candour et ar. ( 10)

'lilmaaonara,roHranrrral??a{lf,Ina r ada
t--_' -.1,.e{.lrg??u1 ?nrilrflnm uacnuau "l (11) ulir dnrrrodanllils.l?no{rdrdrilt 2.47

Cr d
1181\tnn0?A

z.T r,rarsd6iorfi unul:rnfl'lr€lnpraos

g*grtoulf*ooar41? n?'lus'l?fl a.rrd r uar.rddanrzfinar l

iltsftfimuaoirfl1fl,ta
e

418
t

tilr Range x

.d
o$'lR

dOu
oua $

Y.d
urc

39-73

40-

49-72

5.6 - 23.1

5.4 - L4

8-6.4

10.52

7.88

3.99

rt

Copyright by Mahidol University



I
22

3

4. {lrtrnuapttu:vau

:lr,an.rqoutonrreituuusia r da{c"uthaan t frrdr.r'l r f,rnnirana.nfiraia

udranasil:"lanloanrzuqartu:va" 
".nn.t1tfirfi{rurunr:raaarTu:cacrurn 

u€afinr:

uqo r iutvavuru q"firuafi1'tfidotrnrnnflra'r uarrir'tfi u iiawofinttnrararg r Sldr{ t
(staccato) (9, 45 uas 69) n'lfllqArTUrggstfiae'rnd'rrrnqraarail:rnrt iltsnrtu:n

6a innssfiaflaaatTu:"rtrdrnt*sts tgt' gzl tjttnrzdda'r nalnnrtflqasnrt

,fi.{ur..u ,ro ii.rrfidnrnpna.rrrtrdlaa{r?.rtnins'l Hrarrqalad'ir 'lunr:f,.rta
, i uqd

a?Tlaatuat aru.uJntttfiuanutftdrsnrz{'rrru"fr, (Short teiJ ne oryl fo'ii'
:rrufiurffruars "l dr.: qulfinmudAr,gdna.rfian..ufi.ror :lzcnr?defira nrnnqotHu

rsssrfiaqrnu,ilrfm,rvrrrcrdn{ (s4; d'luritaantftsfi.dtitu 5 il?cn1t 6a rnirdnr.r

lnadufrrd (syntactic Frmction) ddrsriaurta',rrfirrffrrfirr?i utarJzutsn*Rnt.t

dir.omtmnaftrfrdshtfiulf, rdu rjrvlsnuantrirfrurjzt1snird.r uilrffbrnrrtflnronu

(Enphatic Fqnction) rdarfimmndhdtfiouff.:nrruanttu:tas mirfftunr:udo.r

nr:qmru ( Tern irial Ftmct ion ) r dzudosnr:qmlatnaulnoatnd.r uatri, fi{qu'Esu

nr,rulrai utaudosnrzqulcaaul:fi railrf;brnrsudotnmutiuritera.r{ga (Tentative
- a ! , .w

Funetion) foo#nnrutiurflqrdsrfilnrruftirfi.rtduoodffii finecilnr?uaatTir:caviou

trsd uiaraqi,tur"r"qufititdrruri.rna.rn{16.'[u,?0..n{utri:f nr:raqartupat'tu

f,nrnrrfiir.-rotrqoildrrdudr.rrtsu (pause Filler) rttrn4ffu rdu 6T'ir uuu uuu'ir

uoi rilo ilr'brntTlna uan{firfi'hnr:uaatntu\rttrs, utaualotdartourtna{fl'lrgo

(Rtretoric Function) olrur,:airurm?asnto.r nr:uqot{utoatde"ii6hrnrodfi.rf,lltriau

fi 1.rf,n t su d$rrdr eudo mr ultl t trtfi .r'[ul ti r 6la tua"n m$lul'l E

n r rfinrrfi ru.irurunr naao r {up ey n a rnw]nfr iif,r ra.r, ulTd.d6 o Gordon

et at. (s5) lfifirnrrfinrrrrliaurfiaufinunranrqe'lrdnrmwi.o t na.:ffiarqluTa{
Q---''---',-' cr^^-^-,fiu zs it firnia.rar, ffiirlu,*du uo I ul'ir t'nrrournd.oirn.untrJnErusM nilolsto ,u{ | i

dae?1ilnra{nrnaqor{utsas d?u Oyer and DeaI (4?) m'i'r nddhaT a aO-eO il fi.r

ruefdr uayruffiS.r li{runnr:raqnrfiuwanioan'irnaildiialq 61 itfi.ltttti.oilftrdrfirl

m.,rdfiA uasrusfdra'lunnni{lrara ii{runmr:raqattu:casurnndrrr.rdrdt "brnaiilare

rdarftrnnnrhoratrt

s

t
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et al. (10) T1g{'Tl.$4fl'l1Hnr1flo.t Luansthonekun (fZl 'iTdrr

raaqrtu:savrdrf,u zg.z of'r unci.tnfl1?Anrraa{ do'lur dnufinrliu trgl uyir rirrl

,rdro.orrssriarna{nl"nqorTu:ssvno{rrdd'ra rrirfru eo.g rrfirfii'u'rfi uasn'rrada

na\:isac[?a1?a{n'lfl4rlorhrrsasaatrr,rcralt rrirfiu 4G.04 tzn$iuTfi d.rfiu'irilaan'ir
rl

rat ruddramn drmr:frnrr{rurunrzuqn r hrzvavotofiibl"a'lffranaearur:d r flunu
I ' gg

V .a Vu{ . r^t 6 6lq dc
Lns rlnlr?1asflt16a Gandour et al. ttol urvir fiiiUt%rtt 

^aaotarzil,irurugE

nrnnaoriuruur,adu es.z o{o d.rrfiu{ruruilT nn'ircirradgsa{nwlnfi 6a zs.z o{o
I

uae ?qu1 nz:n:rurd u^""rdu 1 (11) r,nrdr fiiiuplos'liluaaearar:finrnaqarTus9 t

rvacfi{ reg n#{'bmrrei'nnrnr.udii.r.uu'l? 420 uar.rd

o
tunrru:yrfidrsRnfinruna{n'lnxl?a.-r#rualna'lftaa0oa']u1? fi.ria.:drJ:onau! ss

6u r dfia.ldrrf.rfi.ruanrrafialrtqrna{dilronaum{n1rua rdu a'rqna.rfirha'tumofti
J-rosYrnarqanrfiiunrftirfio rcdunrrdnrr rcdrnr:lh?fu nrttfiriunr:ilrye ?vast?a'l
- .ior d ,v.3 

I

Eo{fl1i9fmm a{il?'lsaclflaoe{fla lilug

ur 5l Y'L. A18za{eril?8 LU?fiWWr
tg

*ruimrtfinur{rurrunnaaa t tutoa" no.reuilnfif, r fim"lnttfo Gandour
I{ao

oag?a{?1u'llsl'l?

it

*
shanes et al. tel 1fifirnr:flnrrfimrru&rfidao{a'rafim?rrualurzn

rr"i q ou on1{n'l?unua$lluolns-lfluaaoomr: iruru 118 T'ls rr,rddrs 109 ?'ls rurnfi.r g
g$g

r.r #r.uaftudr-r 26-80 il oraroda sa il loalfinzanuuudailn1r uncfirnr:iiufints I

tiiaqnr:aantia.ruo'tu:sr6ildr rgfiul:srlae uffinl:d,tttunn?1ru ruanrtilntrruu'jr arafi

drufllmdnrnrsrRrfintfsa$n1ruou a.,ffilo1nutfl*aoarurrodrtfifudrfrln, wfifi *rfi a. I gs
u!{ u r . + Slrr Yrr{ . rr{O
runilo'l$lagfl?1qcfl'ltt'ltnunlaa-lilunaoar41r rfron?larnata'lEil'ln uavmnnr:finrtgarsl{99

Hudson (BG) . wliT arqrfluffrriof'l*.*-nrruuondrrariT rdiftrfrmgno.r{d1slaa

'ltmaaorur:fnmlHduavlrid uuiiififirnrtHnynaarariru rnlir a'ralridinerufttrnrdf,uc9t
ilzs?nBnrunarnrnnToa'tfluaaoarurr"tunriufirodr.r#lillunr:Clrnnnarrirurudrfir r g,

87 uas 88)
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Copyright by Mahidol University



lr'
I

t'r

2\

Q|sau2. a1AfiWn?Un'l?W1610I

nrrfimrT fisrj:cinBnruaa snr:uolnattuaaoa'rur:fiuorqnnpdiunr:airfia
{ -q

rarnria{riisomnfi*",rf,* iinrtfrnndnrimfi.rrfis{nr:Frurtdar 6o sharnes et al.
(6) d.rlfifirnrzdnur'hrndilfidrdolos'tftmaoarurz nrilfi.rnritdlfind'rrfisrurufirfir.rfiu

-ttlc I

dfir.qo*diunrrairaoaf,ludr.r L6-Tz i ar4rn'rdtunrzai'rfierada sa il atanr:finrrJod-rotl
rtil a,laf,rwn?ufl 1?0110maE u

,lne'tftmaeatnllHdn'i rfi dlHiun r rai r fia"tumrt

#r. Eu.nnHr arir..riifisirfrgnr.rafi6t

t g. rlr6iln1rfinrr

qrnnr:finr1ao{ shanes et a}. (6) udr tcfiuflrtfinrriidrrftrfid

fiul:sBntsnruratnr:ueloa'liluaoaana're du6r dt'r*t"r-tAt rrr.r.rdfircdunrdffr'l

g';tr:#xrru;lrommlm:r*H; TT ilu***

4. zvfirnrrlffiu

?1fln'l:finrrnat Berrin (89) uu'ir nr:1fifiufianoionr:rtarqroloa'1fl

unaearn,t? uac Diedrich and Youngstron (3) uudr urrnruiriinrt*ur?ianrzld

BrsrnfiurriT lni d.rfir'tfinrqnlos'lfliaaaoarurzuriarrrirfii ru:rnrrah,riisn'r21fr?ud

u.no*u qvfrr'lffiierudrurn'hm'l?R?rmilfl'lqe (Monitoring speech) urd ttudson

tse l Iduil'irilgrnrnrzgruriianrrlfihdaan'onrnnT.ea'lifuaaoaruT rt*nrildrarir.r#Liltu

nr:finrr

qrnnr:flnrrnot shanes et aI. (6) r,nrdr fidrfirirnrr0lnr^roud.rntrtt
-!-9.-.atl0ota'lna0{ta8{at s c !.
dsqg-qS
rrug6l1ffJn'l{flnn

$
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Danst6 (90) r,Jrl'i'l ?sacl?h1aa.int:frnm

uurlfu dnltvlrfirnuna.rfl 1rylna'lftmaeanar?sqti$ilft1"r4e1u:"aorl{

al,ltlrrnr*n'g
cruct
Lrmirunla

rhlnd t&t

r|t?41 uffl

z il ufi.r

nlni'lffo d*"naA.rtr d'lr r rar#rft'gtmr.?futoa'[flunma,rr,rrt fi a rxnl Z il
Inalfl

{3)

ufi mrmirfio r ornio.,r rila'toan uayrrnfi a1.il1H..nn.td-nunriaurrl

!maoa'rn'r? L25 71d lHirnrrmaurdr$r B? T1a Diedrich and yo

E
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StafiT nrffin rfiarrn{mrurlnBfiradr ratleanrtf,lntd
4) ,Xaatftifinrrnnftunrtdni6an 4.,#a . '

ir. r ldiirnutfurr@unfi rdu getiflc gnf,adrr

i!., d1ti1?sf,{r frrlerinplffil
,t.g nunrrilmnfuhumrihl +. fiulrt

L.4,ffiAoo.1na'tuilinilrclirTu

ilnl :t

't

fiarqafludrr l.4s-?s il nr:r

Dt!
HfiNAOA.nJN?

t

Copyright by Mahidol University



I
27

ndilnunulnaflf,tunrrfinvrn?tfi {i{alHnonruirniiaqrnrgnfi ra.t{rlrad

trnrrn:rqua"nr inurd nfifietanftrfiduavnrtyo lt.rua'tula:'urBufi dra1an na

';,' 
,,Jil.,,r.qik.*.*r. u'r{rn nrimulnfift{ruru 50 118

ruddra 24 1J1d lU@.r 26 118 (nlnanrrl a)

'r' fio*tltulttoaaooll41:2. fl1TOOlaanflQil, n

fi iiefi rn r :fro r 6an1a ad r t ilun r :m.u #* * fi 
'r 

oi a1r-n16 a
![

I z.L finrdafiufinuHlnnrqo laan'r:tnrufilssmto\t uian'rzln:6r^nttrr

darmrilorul:suatnarirt 1 lunl.rry&nmlrmr uacsir{i'flaTedfinfiiin*ry"-- d.rsiahf,

Itunrttrnonatmt

-l-lr.tlra'rurazrrtrfiud

lt.ruaru, aB?z'rd

1:..tua rurasfl ra.in :n1t

l:.nreruraurvutqg t nfi 1

lr.rueru'laflfrnda

lr.nrarurar?ttarura uau

Tr.ruarurar6oiu

"[rei'r.r{.nnin

lt tua rurarnn trdun t r is.:'bai

lr.rua"urasnpuunarfr*n{ urarinarfiad.rra'nrn?u#

l:.ruaruralalF

;

nraud.rnr:fioriafir.ninufibnr:1puHr' uu'i, dnfifrnilryplz*nta'lu'ra

zryriud 'dunr{ltnaiosriias lr.ruaruraffind uavnfifinitrnr.n T:.,ru4'turar?:uarurn
deYv r d, d
ilfi-tTnaia.rrda.rfrrnatun'rtitryratnalf,raaana'nar:fidrlrrtrydurnnlffiua"siarilo{ usiii

!!' a I vuY f,r*iltniia.rrita.rfilfiilnrzilnuaqrnnfifisrilrue l:.ruarurarruTfiG6f'lilllnn0mAtnilU t ! s r
unstl:ufiltnaio.cr?iat lr.ruarura Rizrr riiruiufilBnria.rr?ia.rfilHiunrtitngnmnnfrim

ilnua lrwarurar?:nrarurafiu lriaruT znfi odaG, da o.rnlrifidaqi druf,ltnria.r r ila.,ldtg

l,

t
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lfi iun, :ilnr,roqrnnfiilnehndozorl:tua.u.udu r fooru
a'ru'l? uaslrirr?unr:ilnqnari, tarir r ara

2E

lrierurrnilnplaa'tilraa ao
I

l,tu?'l

f

z . z r ?ilr?u?'l ad'afilHnei a r r iia sd r n a 5un r :ilnr.nfinffinilnue l:.rua 1il1a
.ssll

rruriG uavdu:ufi1?naia.,rrifa.r 1r{ilaruraRind da, ur:afiedalff rnriT il,irurufi.r

raro 129'r1s n'rfleiA.ang, lrtuarurarrlrrird {ruru 4T 11a ruefdra 40.:rs ruc

lafr.r z ?'la uavl'rnru:ufiltnria.,rrda.r lr'ruarrraRt ffil Bz tra rfiurudd.ufio*,

z.s dtundaunrud.,rfinaaor6aorderfiu d. ,..usn^ a1a arilu n'l:
- finm itgrarnmlfioilnfinr.cnrfl,,o uasn'Irlfi'eru TuipiT ffar arnriatriila.irrn ir.ud'tun.,

!!.!

ilrruo n r :fl an ?lman sfirrunnaihnafi tntairfia r arnei a t r ila'r a on nrtilaRr rrnar r ailuunna

6u'{uurgu qnnTuloaiir'i, ouor.unur6soffindaeiuir.ECrnralaa-lilunaoanlrr iuul
daunrruudot'lu nrnanr?n e) 'tfifirfr"ttnrio.rrda.rfi.r 129 ?'ls slnurrudoilnudd.rlrrlffi

t{nria.rr?la'rdrngfirnT :dhunqmnfifinnngo lrqarurarurfiud 47 71s lfiiunrznau

nfittlr 4 ?'rs fiorfiuHaeas, 8.8 pnagaloa'liluaaoorur: ua"rftlrsdrafiru dru

undaun'ud*olrflfirurinm:ffi1tnaia'rrdas tt{ug'luraR?rrd 82 ?'la lfiiunT :oau

nfittnr 4L z'w

Hoaac zB.tT

fiarflu?osny Eo uacr.ru'j'r r$g**fua'tflraaaeanal? 19 r1a rata

rfirif,tflnrrrlinlrnsrhnrtf,anmuaruls 14 rra utafasac 1z.o? rac

z : 4 fiiiarlzy r irunnudrurrn'lunrra an r ?ia.'t uncn,rfldnna.rfldgaloa'tfl

T r1s firaffria{ lnatfluuurtrsrfiunrrudur:ntnrraonrilatroylll
{ I unsfiqfirurR?Twlillgnd.rsiolJil 6a

, fi*itt*,1oa'lt r eta.rd?suo I ?'la
{u36dc<ll

uTaToanc 9.76 1'lfilhr a?ianlhllFardonnriu

f

fi ra dr {srnuurdounrudnaunfir.w r toa r d an r aurrfu la a'lftmaear4lt uavfi -lyn mnu

gufiGiiirlm.nft. tiiirlrsifinrrrqfiorjnfi ,du *lriir'*fird.o durrnflsrfir'tcdrun.sg,u1l
166 sunrzfrnmfi.rusif,dr"nu# + ftiltr mufio,fi#lilolyrlna'luilinrhc,irTu dru,s
n?1ild1u1?afirunrqploa'lilaaaoatarr lffiilnmsrrrduffi A.nfta afrur:finauuavaon

r?lst1firfird*f*gf;*f,r d'rm:nr,ro1fisio,dao,flu,rJlr.uo'i. g urfi loald!ilnrudaa
9--V,"1 o O u.| o u F 5l

trrufi.rnf,.r.lrifietaruiirurn'burrrfl.r r ilr'terirgou a.rfigolaallflnnanonnrr lrifi r iia.rnp
n?u'ludrnanwnfiuar uartifi rfraor**dfi.,i.nru." mnendilffi#nrual{ ur.ir if
airunrzdorilanqrnnrrnauruudounu {ruru, l.u r*o.ofi*r,o,fr.riidror*."t;

dqsqc-ddr
uorinriilna.lnuo lrulatumt'urBuo' z 11a uaodn s ?'ls rf,r*Tiirnatrunrrdtrnr.ndrt:ruffgg'r-s-------ii"'!u

linria{ r fls.,t lru.rarurafrtnt

st

I

uaaoaruttffrr
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2.4.L dur:nf,narunvaonrits.,t "01" ro .*olHmrfinnr{o

2.4.2 durroatnris{ "a1" ro tio uarlHirradsla{fl'l?a'}n
...-d

t6[8.] t ?U1n

2.4.g afrrur:rnTrrar 1-10 uawo'lu:rdu rir ri rt:"lsn ttav
u Yv, ,l q
fi oorril [6sio tilo{uacf,o t qu

z. 4. 4 lrifi r *a.rn zun iu'tuii rna nrpnfiuuarldii r iia.rdu.n m. rfus
qY.

rmr ul

lAu . do. ..A !f o
BJ'rssr.m?'l rarrurunr:6oR?a{ s :T a dinrudruffin:wrutadTfln unrlHfioaanlrl z traggt

rda.r.rnlddrurrnairuilanru'luuuujrcrfiunrudrurtn-lmr:aonrilat uacnl?uo lfig
r.d!

asl.rsroruo{ququ tud*rfur'la*rea.r.rfio z tT ad{ndrrf, tftridrrraiuntef,lnuoqrnggglN

ru:ffiltndar r ?lat lzwarurnfi?z'rd ..nfi*r*rr r fi annrirufirarir.rfitmlnaililunaos I g{

arurrdtniim uu'ir nrilfiradr.,rfro s ,'lu iifinmpd.dfiat

r.rd r ruddra a'la 41 il runr:f,mr.frt$ouu g alfllfinrisuI

rfirilnr:airfiarornaiasrifs{aanfiTrsuarurafiirT r rdardaurilE'lsnr zszg *"fiur.a
I

lfi sg il ufi.rnr:sirfioraen6ia{r;ls{aan 'tfn.#butunnnafiurpu^iiunrulAnrrriinr
lut

uas'tilri'rn'rrf,anmunna rufr.rmiln'rritmroloa'lfliraano'ruT :nnflrhT r{ rad.rrrnnr:airat.
do:naduasuac?irn'l:Birf;oaara:na rfia rdoui{ulnil zb30 ih1ft{fi{n.r'ld tracheostonyacl

turc oei iianntcrfiw:.:6 uaorurdrsilflr^ro'tfinlfilHneia.rrda.rdrrrtufiltnaia'rriias 1:.rq|9lull9|

r.nrrurafii:rd

r.ud z rurfd.ra a1q 4? il qilnr:f,nrrrdurfirgpni tuaHnrrt

r firarqrrdluinara-auli.nnil.r t fi riunr:airfie t a'neiat t iilataanfflrt

,da,fia*rrq1nil zszr ffiol&raq 4s il nfi.rnT zairf;orornaio{riia{0a,..

f

ariluiutrdnrr

usmaRirrd
'lfln'r:donrrmanafrn1n..6u %u'tAn]l r iau unr'lilriT nT otro.*",u $nciunr:ata

uds (Radiother@y) :rufitruriun:rilngnlout*ds ile1fiud.rnr'[d

Tracheostory tube ildmrr*r6.rrr:.rdt

naia.r r ?la.r Tr.ruaruraffizrr

,r.reloarods z ni{siardau ilerilud{n{'ldttrrl

u nvu rdr adtrmn'lfi fiufilTnii a.r r iils {ddil rufiltgtg
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?rad 3 ruetdra ara ea il sunrtfinnfru,.lt"nuild a ariluiu

{r.-rrfiriunr:airfiarornaio.rr?is.iarodlr*i.urarruGudrlr'arfiauTua 1ffiA zszs r,"#u

aralfi ez il ufi{n1fti'ldora'rnria.rriila{aafl lfln, tilonrrlrurafiuryn.rduloo'lfln.,

l;;r"f*;";*r;..rlmr1B uaciunr:o'tzudt :urfi.uriun.rary,qnarnt#n*fin

ilnua 1:fl,Ja1il141'lu1fiG norofu.ruriunrrEtnuoad r ala lidannnrfi.rutt
qlrt

mafi + ruddta ara oz il qunr:finurfiufioarudmnnautlnra

arfluiutr.r rffT iunr:airdorarnaiao,Aro.r,ldlr.l1|srmafi?trrriiarfiarfi.na 1au 2,524

s$or:uaralfi eo il r,td.rnrmirffa"lfln.rir...t*'raloalflnrztiiau uas?un'l:qraudt

,.nfioo.i*r:ilnuonnftlonf fianntmfi.rur.t uavmdra0lnuolfinr.filtnda.rriia.rdtrua

6ftmr.,Aro fr*J.u..Rir.J ' '

zrsfi s ruddra ora zg il qun'r:Hmn:vdurliEgrnt 'luodsl

rnaiuzrdnrn?cnr?\roirrilzvrnd fop.,irfi.zrdnr:titng tfiT iunT tairdatarnda.t

riila-raaffir{ualularruGld r iio r doufiqurnr zszg rwr%rarqlfi zr il r,rfi.rnrmirfia
ou di i + "'a'| iiau uarlflrirnT.rdaoaar*ra, [aciunrtaraliln'lr6fan?1iluil14fl lrunna au [c I !f, n1T t

udr zrnfirurftrnr:ilnunrrnfrrlorr{ ilcriiuiidnnrunrfturt iiqplr"hrnr:iuil'rrila',r tdto
rttl

srnilrcdrymrdailn, ilTs (presbycusis) ua""lflrntatdrafl'r udfitr'rut:arilr'lsnrt
t-

ahrnnuacdqe atsuralfid

d c dqrrt a
r nEo.rilafr-lfl trnrzrlnt'r

-

1. uuuftrnrn{nuilnfi (fl'ln?ru?n n)

.io d d {z. urrudounufilTnaiarriiair z{r?1sasrraaorflarflil fla u1il6lfl4 ara arilu

nrrBnur ftgnrnrrrufiortnfiirsnrrgo $acn1r16r?u TudaiTfiora.nrirorifrirrn 
'n.r*,

{i I u . .t { ! {q * e
RX'Iillm'l8flilqnnaawfra{fl'lT?.f 10roI a'lnna{t5[8{oan n'l?5[an?1lMil18nlnmnaou tuils1rfl

rnnru'loa'*rlrt uav?'laacra-enr.6ndaailnafufrdrlaloa-lflrmaoaru.tI (n1n]tu?r n)so

3. uuurlzc rfiunrudrur:n'lrnr:oanrila.o unsnlflnnrofio*r1"u'tff*^rt
$g{

a:lfi1? (fl.la?ru?fl {r)

!
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.4,00

qrux!

4.
I

1t81{Fl

s)

D.

6.

alt

EM-s18

8. urfinrtutrar

ado q q
?flo1tuufl17flflt1

ilmx lil*T4iuli'ua on t ?la { "tat a s rn r " ii.r t f,urmn?'l}lilT ?gluilnrrlam

rfiuunnlruiilfltttorfiun, qola.:nfifinilngo lt.ruarura?1illfiild (n1n

rn*a.rifuirntds{ sbny Stereo Cassette - Corder Tc 11?

unuinrirnrits{$m4fiil-Maxell tlD rI 60 {runr e nfiu

trlntl1nr Electret condenser lticrophone, Non ' Directional
t

nrrfirnndr tfurn:'tu:cu'ir{ r 641fiflu12ru fi .r fiuarmr Zsg r leaud.rnr:frnm

I

rf,u z fi** dsiltraanrdaofi.odatfi

1. nr:ifufinr?iarnr:dru frrnrzifuinrrdamreeiurmn?rlrulst?g'Tu 16o.r

"ffiias1n1"-^ no.,rnairunw]nn'uasnriuffit%a'tAraaoalu'lt tufiatrtsu {?{aarglrur'[fi
a

neiufieadrtfrsaasnriuirnmufiurosfiurfiaur'tuunatruloa'lfidru1u-lcuntilndruaontiia..t.l 99

rdaqrfirnr:iiuirnrda.r ffiiaatslra'lfinaiufirarirrfi.rda.rn{uir 'lfidruoanr?la.,rrmnrru

"uilas1m1" tfirrafiaufirrya'tfirfioufl.r ua"'ttnrtfisaa{rda$"anafiordulpuiofitafir{fl.r

s oru "hnr:ifuirnrda.r 
4atuffotnt*zlrJr$ir.rqrnrJrnra.:{ei'Tuilnn?1}r to tfifi tHar: fir

nrrifufinrda.rfiasnu naao?csv[?a'lra{fl'lrifuirnr?ia{ ffr'ra'lffu'rfinrfurrar iurrard

tftun'r:eirurmnllsr "fiilas1a1" fi.nnro r firiurfi ufiriiufin"., .u.#lfl*rrnirumnru

z. nr:ilrc r fiu&Janrzeirunosnaiufiraeir.rfr.rda.rnrirsrnunufirfifl t fis{ oir t fiu
tt

Y -,vJqa1ilnmil{n{Oto ull"[ Fro

z . L ufi'tnuluifuirnarn'|fi n : sfiun r rd ruz a.:nrirufi r a zi r.rusiau t r s larafiiis
lg

f,tunrfnrfinrfiatra.r ufirfirnrrfnrfinan,f,rurwrar{d#*ot rm#a.rufi1n$uuinrfintuzrcI
uf f .a , ol, uO v o I
ala1uuaavz18ilfl 1101unm1{flu lua1uq1u?uu8'hto
tlt
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z.z rj:srfiuaranrzd'ufiT nmrsorlu:sa"drfinftr na.rnriufiradrwsins
tl

rrs :Jrsrimltaloaffiiauaufidraiiadn z ri,tu d.r rf,rnlnfinntGrmtn drtrnrlufieihfir[E

oron.riir.?lffimJ1g ffiuruunadrdn{ l:.ruaruralu'riud uurinarfir:rufioa daunrz

rl:srfiuflafi'TufllsuaorTurvas ffi{arirnmuurnn{fiilfifl.rdn e riru rdarfiufiano{fl1rnqo- t"- E - g t
- 'dq-o god* ffilofiogdfl scfrrnmilfiutnefiunr:dluna\tt1il1c8e $nelU0 Lr4tflOR?1lttfl'l LSS.lUlt E r

nriufirarir.:fis e n6iu 1 as 1-z dradr.ruHarufiu nrtHrurn#.tfi ti*r"tt nrnaqatiutq 
a :- , , { d-t !4a-- -4--.^-^.-,--q d

Tusy l,m1gn-{ nf:dc{nn0{n1td1ilaalila{ntflo?il ff{ntilffl'lTnaotxloMclru?c Ho uTa

d { u | .a d s 3- ---q .r "i .- 6l-.----,- q
?d uiafrasR?1il n,lTltsazcuir{rd uaun,l?uflnrlIrloiftrJl'la tu?Gima{ 'l lun1?iltst8$,r^|a

fiil.,ruoiaarirufiid:c'lxnrxilsrnuifuirnr6lat uarnrrfiuflrnan o.nfiufiiiurtlt??il0Jan'1fl{qod'--' s e

!q{a{Vuquq-.-6us4'r?u?sas mgnanliln?1ilunlyt mq'lnn1rf,.:ga{fiflit z riru uncno{EJ?q8[0{ nliin?'lllal

rfimr.:flu ff.rusi z muffulrr fia'ir iin'r?usortuflrayromdufiradrszrefiu t furnrttfir
lg

rfirnrrdnmdnirrrrr lfiiloun rfiarf,ur rarfi1f,lunrzdrrunnr'rrillnri-'Tr "r4ilaa1o1"
s

{ d-8q , --{d-- |
nrtaao r Tu:sasflt rloiiu hrfl1xalillmn?Tt n?'ltla'l2no{'lnm,la uasani.lnl?Uo f,o{nAil'-'-'- s o I

.qrrrol+6lal
FnrilRnuaenailg|m{o ttrla Lflua ao oT41?

tEg

qlv
n'lT?[e?,lsuflailn

n'rrdnnre#.ofi i r snrrr{ffamlna

1. rarrirrada tll drurda.rrrrurln?g1il (sD) fifra tnangel frragru
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n?1ils1?r0.0?il u.nr.r..,fi g uu'ir #rruo1oe'lfluaaaatu1rt.td s

rdarr.tleurfisufiuffimrradult n'ttfinrrtdarfiu 6a +.ea
9tE

r d afrqr fl rfi { iln:rn r fl,f oronurilrtHr a s4til'i 1 #rnralo a'liluuan t.rr t t. udg'fE9l
4' d - - J - 6l c pC- -cr---elr 

{ u
Tr.,olT?rurfluaun + "lu'irutdliiuo-tna-Lilraaaoar41Tfi$fl0 5 ?'18 d'sfiugT

rJ 1 ? n o { xfi da'l ? n'i'l I fi uft ia duafr {"bn r :il:s t innhsRnfi nru

r ii.rfiifinrT n'lrrrro nur t tu.fi'lft*rtdrufi t 6t'fr4" il'

rrr pr#o uavdrutrffioToa'lflrmaar.r.rr.ud z uart.ed + fi
99

?.riidn:rnrruauar'lil r'rr.#[fft*T :dru r 6rn'ir:rad a urdnfird,iruru

irtrsd + fi.rfi r.srfirru?'lcrilsrruadrdarfiunr:iltcrfiuara d.r
ce.sadv{

{q1u1un1Tn80 [ ?uSvgsrljts $tu [a8uil11nn?1ilnaa{n1flnao [ ?uTc8sn
tl
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4 uau 9)
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t
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