; e3ed" XI'6" Td" SO3 FEB 2005 METHODS AND DEVI CES FOR DELI VERI NG EX@EE LY
GENERATED SPEECH SI GNALS TO ENHANCE FLUENCY I N PERSONS WHO STUTTER Fi el d of
the Invention The present invention relates to devices and net hods for
enhancing the fluency of persons who stutter. Background of the Invention
Conventionally, stuttering has. been-treated by several: . different. types of
treatment, including psychi-atric therapy,.:drugtherapy, -and the use: of
altered: audltory f eedback, generated by el ectrical S|gnal processing .
devi ces, relayed to the person who 10 stutters. These techni ques. can be
generally characterized as either endogenous alterations of the speech
"signal ‘output, such as prolonged or slowed speech, rhythmc speech, -
si gni ng, and upped speech, or exogenous dynanlc aIteratlons of the speech
si-gnal itself, both of which can successfully i nduce rel.atively fluent
speech. in- people who stutter. See, e. g:, 0. Bl oodstein, A Handbook. on
Stuttering (Ss' ed. Slngular San 15 Diego, CAS 1995). i's believed that

dit had
Speach, del ay, ;%ﬂ%?g ) Wﬁ&hm @5&0”3 EREsEN S0 a"
vi-sual nodal | Mﬁé‘é@ﬁﬂ%ﬁﬁ%&%ﬂ ally

produce nore povverful and natural SWHASTUTBERCti ons in stuttering t han

i ncongruous non 20 speech auditory inputs, . such ‘as_maski ng noi-se and .
clicking, or visual inputs; such :ﬁelﬂloé@[n@tloghts Two types of altered -
auditory f eedback whi ch have been used to treat stutteri ng i ncl-ude-del ayed
audi tory feedbacKTlﬁeIﬂéﬁn)nﬁeﬁhdmelatesttbqeﬁcés aﬁﬂlﬁéth@dsrﬁﬁ&ﬂﬁﬂcﬁgﬂﬁe or nasked
audi tory -feedback ("MAF"): General Iy described,  DAF 25.inposes. a del ay. on
the deli very'f-fljlbep"i‘él0 RIS MCSHEEEh signal to a speaker/stutter er, while MAF
" serves tg- corrpete with a speaker's aud| tory feedback. 03 FEB. 2005 For
exanple ME. Wngate, in Stutt N0 Qle(}r -azid.treatnent, - 'p.- 237
(l'rvington; 1976); -describes a T ] SRR tory feedback which can
i ncl ude DAF to Pr@m@nﬂ@fﬂﬂbﬁﬂﬂﬁerﬁghﬁbbﬁaitédﬂedby@veraﬁﬂ%@g geeh down to

extend syl | gbl urat n. However, this: type of auditory.feedback or-
fl uency enhgfﬁ,a ‘Iélgegﬁﬁ%%ﬁw&hmmy diesheapy.ead e welof eliersd audifary or

i thout th t S
\é“ g: ouWH ePigf%laﬁEs’ éeé\%:rgm PSyct oana éh ?}%&Sﬁﬁgcoo fe? @ﬁéﬂﬁﬁgﬁ%ﬁi% eggry
(1 gggg Ccsiﬁt r cstlétesi\ e'gh%btag?mgutaﬁcaslbelrgnefg{iy ahe%tactaﬁzed&i‘eiéﬁe}teﬁghfgteﬂeﬁlel E y Press,
ee o _-Andr u et. a en ast"Artjcul ator
Rate, and D%I% ﬁ%\gf} a&é’@&ﬂé&@%%&ﬁ@ﬁgﬁi_. ﬁer gloygd Swee}arem‘fz 10+
Revol ution?;s %@Pﬁgﬁﬁgt@ﬂlh@@g sPAER orekbbdndus Eﬁ"%ﬁ&!‘“‘%&é ]%JO%Q@ Eﬁewer ally-

stated, the seductl on I.n stuttering frequency I -speec
alterations &ﬂelﬁ@ébbe&tqfvﬁmle@maucmsﬁ:aymince rsjlstively fhuesit spnech impeopiedi i ed

vocal i zati o ate redugt [.nd t he, ast_ Fat es:
were found ?’(V) aérf ?Ssrr%o %A tﬁﬁ’%‘f‘ ?fﬁ{”ﬁé"% &)élmseﬁe g‘ﬂl&'ﬁ]iab anFor
exarrpl e 15in Mbgb, Cxyi008y et al. :

. : Ttis beheved that exogenous auchtcry alterauons of speech, such as chorus
readmg, shadow speech, delayed auchtory feedback, and frequency altered feedback,
ora wsual modahty of treatmient, such as visual chcral speech, can generally produce |
| | more powerful and natural soundmg reductlons in stuttenng than i mcongruous non-
-_ 20 o sPeech auditory mputs such as maskmg noise and chc]ﬂng, cr wsual mputs such as
ﬂashmo lights. L ' ‘ ' o '
' Two types of altered aud;tory feedback w]:uch have been used to treat
o stuttenng include delayed audltory feedback (“DAF™) and the mtroductlon ofa
masking noise or masked auchtory feedback (“MAF”). Genera.lly described, DAF -
25  imposes a delay on the dehvery of a feedback speech s1gnal toa spea.ker/stutterer, 3
- while MA.F serves to compete Wlth a speaker 5 audltory feedback,




15 Phone rate and the effective planning time hypothesis & 3sEEBt2§§ng, 29
Jnl. O Speech and Hearing Research, 747-755 (1979), the authors reported
that stuttering was virtually elimnated when speakers reduced speech by
approximately 75% However, other reports have found that rate reduction is
nei-ther necessary, ‘nor-sufficient, for fluency enhancenent: See Kalinowski,
et al, Stuttering Eoreximoplas Mdd Wingate, imStatr@dhg ukliohpad heameas . 25 ays and
speech rates,Europeap-.Journal of Disprders of Communication; 31, 2S9-269
(1996): St uar@#@& ?Q%ét %@Fﬂabf‘é&é&‘h?fo Fliczed ayditory foadbark, whishecan dpgludrel ayed
audi t ory { eedbaE ks plovRRldniifhads 6h bbSatiof! 7 & G5B khdd Q3 o
Per cept ual and Mot or . Ski ]g’,v_-82,_b21_1_-ﬁf3%8"_(’1%@%@%%8&3%@9%?}&3@?VIE‘P}eect of
single and cémtioad Howeves thistge ofayditary dedbickan fhiendyt @hanenidneauency at

two speech rates: .25 Jodrnal .of Cqniunjcatjon Pjsorders; 28, 217-228
(1992')o : 'Kgfl i %éﬁi?ﬁh"ﬁ?ﬂya ?P&EF?? é%i%lﬁ?va%r%ﬂ? %wﬁhgl%lﬂe w56 of DARevlopgeat es -on

stuttering frs,ﬁmlﬁéé%ﬁblon]gﬁ%ﬁ?% 9&1@%@” 3k, Blos W#g’%g%:%?ﬁ’ﬂ%%?’g? aﬁt}lg&?)_; ,-

Hargrave et ‘al . Effect. off requenCy-altér&d feedback on stutterin
frequency at ‘d&¥seaprdivationaittl $h Eregory {Ee3 Codpuvensis aoubpnaesingthérdgapp.ng

Res h, 37 3.1 .(1994) . and Kal j ngwski et al., Effects of :
aﬁ?g?;f i on 387%1%]7%2?@%855%%9&@ R+ §?£ﬂf§‘gg\§§¥?’lwgmﬁ8%€lﬁ§gISE‘F?;h,ff@ﬁuency,
Language and Axedlalory Rte, dndDelup@PRhatito P FEBN: Crebitd FRYSIIAPUBREHRE

device an _r.-%l-ﬁat'ed_ stuttering enhancenent treatnent _
in U S Patefevalytion’, §8 Persptupbardavoter Skillsepp.211-218168996).03 FEB 2005

tents of which e he W NCOF [ t . T if recited in. .
SRR <y TR S SR

(auditory dekbisration/toms bbereartttnesd tfnfrhingd S0AE) dibieachn, d8bdives @gcefrl]i%a@on;

stutterer. vi 3133 ortabl_%bconf_i gured device.” Despite the above, there o
remains a ne efﬁd%ﬁ? Ipﬁ??ﬁomébﬁﬁéﬂrﬁl%efhmewﬁtﬁswmﬁwnﬁt@bematin.g _
stuttering tenSoan edrs Yt 31 A | v easily inpler ng:@g nner. .

Su~~y of ‘the I nvention %—g&g')ég%%og{bﬁg{u&gﬁ%%cc"sre%rilép%aﬁr@]fﬁ% ,-teﬂg."pr esent

i nvent i of® by Pheréwds aedithedffoitive plannin vimen)puthais oF sheiolhg, DOURME OLS e¥ch

gener ot od < eaobhhoh SRR Y 3 Soud or Lot ndependent

of the in si titudllyehREnSRBR feﬁ% bl Bl ARt G hate N 9503 € ¢A0 C
exogenou5-speech.gignal 'Can%’@gﬁ%ﬁe\?g y éé%e%#?@%&%?ﬂg?%%‘r i_f(."nvé:iti"’r‘\“:'lrspoke_n

SPeeCh S0 .als(’fthér Epails bee f:nmdnhat ratsred I cmmdm'ndﬂ;etafglehs;aaﬁ zﬁeaﬂﬁa Ieﬁdlfdr- e
el ectroni cal ky....0eC Lcallye .el ectraonmechani cally). these simnulated.
sounds) shou#ée_lg:gee %g%ﬁeglﬁpéedgeg?{ayngyvﬁ]ﬂr %&n%, S‘i’(_éte’\’fﬁg'(’f’@‘?%gﬂﬂﬁ_‘éév%ﬁ”éh' trigger
t he- audi20r yagditdre feelbadiRIEH2RY Sheecl Pet : WSLangl of the
i nstant ' i nveﬁt'i 'odr?éean %‘e 'us%g as%%“al’t-??g?%%gﬁ'?%&%%%??%é?g\?mi ch o

typi cal |y mabPREURieationadl, 352269 (1996):dithast el o Fhiennypetds fast trticuieory

cont enpor ane SIES f 5k ker hinsel f (gqr.herself), The segond
speech si gna@%f the%&ﬁ‘gfzﬁ%i}ﬁ?ﬁ\%gﬁ?ﬁ%ﬁ’zeaafﬂlgé’u‘a' £y 2S¢ %’?"ﬁﬁe‘-’«ﬁiﬂeﬁ% s a.
spoken speecPersegnallandtatbr Slls, B2y 0 L2189 EBI06Y;MATBE] ALBIEMR bf §inyRGAY cord
of a person).’ Tg;e : elc-Ong- speech 20 signal can:be either '-stuttereg or
fluent, and/ " Bﬁ%? e G’é‘géqw.fﬁ?éb‘?ﬁk'Wﬁ*@gﬁeqymdﬁhmspﬁen@rom.r,ds) or

i ncoher ex®t (Idwen Q4 TSR I5Gn T: rsd ah: Jeani ngf ul: cont.ent).
Preferably,. tdr???gggg%d spe%dgl%ngg %dr#g ’c%stﬁ%??ggé?%?’mﬁ&g’g%?tér@ﬁg%?} .
spoken .  soukRITaK 9bé fat edicuiatdry aateninsalitering fiegmep, JoemsliéfFiaéndy Single
syl 1 abi c vovﬂ?op "2§'c' sona b r.a conbination of vowels and/or .
consonant’s.: eéeé‘% Rd%ﬁi@c@ 25@1#%'?6‘1’3 #eb, £ifed ahtrequevontitemnd feadbaek
relayed to téhesiiserin ' J bl c{)“a@[ 1117, ' I for '

determ ned.period of§fi§%?aﬁémghg£%¢1 i aISﬁﬁ&gﬁﬁgﬁgﬁ%ﬂﬁé{fsﬁeﬁcﬁémgpeech '
product i on ofeaingReseanghs 3% i3 13+h3ES OPAY and Kalinewdki bral., Bpetiser bharions

Prefera . 3NE, B coxnd or, exogenously generated auditQry speech signal of
the 30 :gr?gt a{rqlt | n\S/'ﬁjrf? f@ﬁdfg" E%Y@éog)?’&&é’ﬁ%g‘ﬁwwfm asdrfweedhau t he
speaker. or pB4,ileld (19bgy.terer (or generated by a device whi ch can

substantially replicate a vocal t?'r;act.'out puf. in‘order to trigger the
auditory cortex o?\eﬁeﬁﬂymwbb,tha@pmvwbmé)elaibd stuffering enhancement

 treatment methods were described in U.S. Patent No. 5,961,443 to Rastatter et al,, the
o | _'_'2-l . S




03 FEB 2005 is also preferred that the second speech signal be recorded and
stored in advance of use such thaf it can be conveniently_and reliably
provi ded or audibly relayed to the speaker at a desi rabl el 3 |FEB(3EE
repeatabl e at appropriate times). In one enbodiment, the exogenously
generated second speech signal is a S-spoken prolonged speech sound (such :

as the |ast soutefitsiofwiich AR hersh €34 at.the.
pr ol onged speech sound-is. a steeggﬂg?&%teedéﬁne? i'& sy clg s%&hl&g Ietn is st| |1
more preferrddes W@H@npnwhﬂdgempkgmndaudmmylfee& allitdry dslay QHA/BYT -

associ ated w -e.vowel ..sqund. The.: exogenousl y .
generated sp g{a ghgcgg‘ﬁ% Slg’&"ﬁs)ag B %lw O Stytegerafing Pmﬁbl&é pradigtragidexioser son
or patient’ pMptetmelagoﬁm msaﬂgg egch,. such
as when a_person starts toégﬁjtter or. ag:igsﬁg&?e%gn@g%{eﬁg%aﬁdgggﬁgﬂl?\eﬁf8¥/ent
or. even j fist eetmgftefsringto ¢ohaneg flubnyrin a8 pifeativeteasily indpl@héntédigagpget of - a
stuttering event. The second. speech sngnal can be provided as an -
arrangenment of different voice g ‘t.h‘e‘ out put- of which can be
varied to alter the exogenously - PEQBh signal auditory =
stimul us. provi dedThese 4bd q¥adriod chts M%sﬁwﬁymbfbr&%&flﬁ&én%nggg&e%g&% the
second or :ex %:;‘elnously gener at ed speech signal Fs pre-recor re ayed
to the user SEVIEPSqeirh eaplny sseeandy ﬁ&@@nwsirger(ewedt@eedsﬁgmﬁlmm}ﬂd by user:
i nput or aut on d i on.of Lttel‘l ng event): The
bty o sk orBh ks RO RS QRuRh nle Mt 9

vol'ume and/or duty var low a

20 user 1@ asfjessh (mtﬂqaendemuftﬁwnbitﬁuﬂére@giee&?@ﬂ&les ébﬁ&r/étﬁ'tt r%rp‘ ?H@secon

enbodi ment, the user ca_rsi ncrease or -decrease the duratl on requency. of

tRe transmi t PEBRAEsREeSigmal cay @mﬂtWP]Hrheée@@ﬁtedeﬂmrah@ spgkér speech
|
cont i nuous! ysostB\dlrhiRfe ﬁa@nﬁaﬁég»@&%l y%&t(g&}fag%ﬁ?rﬁ se?eﬁﬁgf“g or a desir _Ed

output. tine period to intemt Y desired-
adj ust abl e |WF@?aﬁéﬂaﬁYMelﬂgrotﬂwhﬂmmy):dh@etsmuIaﬂe@r‘sdnﬁﬂ(s)%ﬁoﬂ&ﬁe e6sffe @peech

signal can b and del i ver by. portable miniaturized devices such .
as TTE (in tf eﬁggﬁf ﬁﬁf@ ?@3%&“&‘@%&%’%‘?a‘@mf?(w&qxqfﬁ@%ﬁ@ereﬂ"b@ter| ng
ai.d deviI%es. sebbiidspeath vieh¥l of tREInSISHAREL SR 3¢t Lus can’
be gener at e(t érom st andggl one handhel dngew ces W t h spga léfg@é(orﬁ%' Ui ded-

as an audio @u’e'nlcaélyamemmm alfirs lor antetfapeor cxmyskosnbigiathabl e conput er

code, - or .30 ble pr f or mat i ncor- porat ed into
conmuni cat i- oﬁﬂg Vicas ﬁ%%escﬁ@% ?f’?( ﬁ@ﬂsgﬂg eiéyu% %@%‘hsﬂf‘@c he -
handset or - begtmtofmmehﬂﬁhmootsmaﬂhe@%ﬁhﬁh R gsek

headset's; the |'i ke).-or other devices such as vvriﬁtlslb% %llgﬂand the

like. - In ot h at 15, B IQISTeeE TS asneciated il amdoi@réoﬁprnpd:rscman The@ﬁ:oEEBpéH&HS be
hel d ted.jnf t
ok chen, oy STEPLPEIBY Skt Rl GG Bhe Bl B AR B bmda 1 1

wat ches, -bracel-ets, |apel pins, nec

the audi bl e foumigg vodrds)ar insaeyent mtdmdeyn@v@%noeﬁ&érembw Bafbighels, Or
headbands, Bfaﬁgand the like, -5 One aspect of ‘the invention is amethod

far. enhancnng fluency of ‘persons who stutter, conprising the steps. of
(a) exogenous!y gEBREAIYIMe ScoRe | E‘? g

cont enpor aneous_ speech pr oduot] oﬁlggfﬁglgg%tcpe % E’@%S‘%‘é?fﬁ‘g%%’é’&&% by
the patient 38W ?ﬁjoalap”ﬂcvﬁ&nenat}ml omse géshere sucknab a(Siﬂgléejrmabﬁf vdvekiofe - o
exogenousl y 0 atient tenporally proxinat e ‘to
the 10 lg';sodtfgl ng-s écﬁ%eﬁn%h%gg] GLB&S'QP wsongiechhergaed sposchagigndl e -
ther eto. B of the mstant invention can be relayed to the user such that it is mtermlttent, sustamed o

"for a determmed penod of time, or substantlally contmuous W1th the speech
B productlon ofa user/ patient undergomg treatment for stuttenng

Preferably, the second or exo genously generated audltory Speech s1gnal of the
- 30- | instant invention is generated exogenously by someone other than the speaker or '
| patlent/smtterer (or generated bya dewce which can substantially replicate a vocal
| tract output in order to tngger the audxtory cortex of the speaker, as noted above) It

3- -



In a preferred enbodi nent, the exogenously generated speeclﬂ gi Egglzﬂng
stored or pre-recorded to be repeatedly played back and/ or audibly
transmtted to the patient at desired intervals or at appropriate tines. It
is also preferred that the exogenous or second speech signal be generated
by a person other than:the patient: 15 another aspect of "the present

i nventi-on -i s islalseprofetrddathat tHevdcoad ket BipRslbelrBCorhdd RGYored mPRIvaRGS,#N0
stutter. The devi ce, conpri.ses. an.audi o storage nedi um conprising at | east
one pre-recordgdé W“&Jh?tt‘b??}a bercopvgnientlimdonliaily providedor eadibhyrelayedmethier

oper abl y- assqglateg WMlhathe audi o st je,-medi um to oyt put the 'spee'c‘ht‘ '
si gnal  ther e%?%%gﬁ%ha\éa%gﬁlg%%%QT%%%@ggt Q’%%@ﬁgﬁﬁgce.i nconmmuni cati on
wi th the 20 audi o Inbne egbodindht) hediboearkOfeneftbidBedRlish¥ah Yhabid ch -
operably ,gss‘oci ated Wit h: the power source The device is configured such -
that the 3udi’PYE) PEploRERd sporsh souad (mck pethetast isqunal indhawind “seddeat)ditjs out put
to a user at b jesscorrespanding to at | east opne.of duyring an,. .
epi-sodi ¢ - st utn?cg:? Pfleg&g%/de n% S ﬁfd;%f\éﬁggé%ﬂ _Sgu%‘%éfﬁgﬁ‘?ay §t\9@rﬂn%l? ngabﬁﬁ?ﬂﬁ‘?l on

of speech onltinetiparcre pfefirtee thstahe proditked 4pédth sdurkis akbag tRaKESMpO t her eby

25 provi-de an_auditory stimylus to the user/person who stutters to. enhance
t he - fl uency 8?5(’%’6@(:%)6% P@ﬁE@Pg'Pﬁtead}ﬁﬁ*éﬁe‘fq*?@é seudo dihgerogenvhely dendrated -

i ncl udes  a UsEdech BRHAT dab S GEL i S aperabl vy associated wi.th the speaker:
The User | npoeest STRHAI dah bAGEGvice 41k ABEL R R aP R orbinl bl s 77"

i niti-atel@ sstytering aud/onepisodivdlip taride kpoeeh, wuch ad WRertalHrsd stark to BHitiss 080
(second srpeegféﬁexsié nal. _-surgih: that it i's audible to the uséer. The device. can
al so i ncl ude “ARPINTETHR # HBRTMRRYSEL O ArengMstct mbervels duringfluenispeechdy a. user
to-det er m neidtisit ekt of @sttRRRS LV, Cycle of - the transmitted out put
signal (to allow the user to-vary the auditory stinulus). Simlarly; -the
devi ce can' i ncl uddhfisensnd peech eignalgraalbetprovided asoan arBodrintht 20 QFferbntonidehe -
user to selegi whi.ch si | . will be . transmtted or to vary the output -

o onal aut onBrs g spthdl, B0t bt whEn ol B TECEE i bR sxeibonsiremmoiohe
devi ce 16t hepestinsignslenditoryisehRRRQASvIABE 1P pahak, FepgGsSOr configured to .
receive a signal -ﬂ{anerat ed by the user's speéch:. 1n this 5 enbodi nent) the
devi ce can then afftRfviTed smbpdinanssithe sesondiol ¢xogynaklypehemtedppemh sfgrghal  #0
the user bas R A0 siS.af 2 recej ved.signal - assocj.ated:with the
user's s peec%,q?rg&%ﬁﬁa@hxﬁgﬁ%ﬁgitﬁ%}ﬁ%?[?ﬁ‘iﬁ]{‘fg%gﬂw Wﬂg‘? e EIEi"_"'if)i*‘”%vi ded
subst ant i al | gotivetet dynseainpoiuaytotdtivall Sotiaesd o RIEREHbLY m&%@ﬁg of

(wi thout). audi t.ary. feedback . ‘or mani pul ation of :the user'ss: conté&nporaneous
speech it'sel ?‘f‘?nﬁd@'ﬁtvg djor dugecyale afithc oyt ereinsefublysyreible toiaowla i s
del i ver ezh i Mgr fPaHFES: M GE 3L h he. usem t0 beak at: a.substantially -
nor mal ~speech .pace; ~t¥]@}%§gﬁég& \(;%r]l{egﬁ%égibgh _Es:tolrs'l’flﬁé’ﬂ? sfab?%ﬂeagﬁlﬁ Iﬁi?rﬁ%

i ni tiation oRckpeeatdecropsoiiaduiation on fittheerRgof tef irdnkSiibaREceHIGpb&S sienal

t er mat.i on ‘Ofrgxﬁ'%ec%?ﬂ by the.usgr by noni-toring-the signal received by the
m cr ophone and sign ";”‘BF*G%‘@%%E omrogtiguRnsoutertting the simpbduring smeesh
cont i nuous| yprotudtidthes @ dekiedsH Q4 E}ﬁl@{.& ALYers bluhts nopgech si-gnal
while the. u% i s speaki ng (i%ﬁ%y%%%%ﬁren we%{tf?%hf? _J'gﬁhgep_st%ﬁéﬁgt;ee(ih of
the user): |4¢sBadadinstable mievalstducingdhe dasirednutplisperiodc| ude a det-ect or

oper abl. ssoci ategl wi the .pr.ocessor angd .receiver ,(mcrophone): The
det”_e,cto?QS?s configﬁi%‘%&&?ﬁp@&hﬁ%}g@?ﬁaﬂ%%@ﬂé@@ flelb‘fer%@rwd?ﬂ fe stuttering -
event, and, iniaipezal devires WROs TPBALLG o), BYE Bihibdink Py S
i mpendi ng or@ct ual . styttering eVegt_ .on?fmﬁe; %grt ‘0 dﬁ%hhgataggp@%%@ﬁtg\% ce
can’ out put ~ t$0 Sifring ad devieas ddtespriively, Hiegacind peedhaigmmbandivsy siimelisabove,

atural specch St ensaiREs etk dBe BRI oRic Sl Dotk loshuariant sty o o5

i ndependent auflic inedionnéueiRos a0BEAE dikeRehpe br BVPrIdaGhIARRAR BReRNT i gur ed

to be seriall tput to the user... ..~ . . AR
T %O otier conﬂ)u%er readable program formats) or incorporated into communication

 devices having voic_ié_ or microphone inputs (such as the handset or base of a telephone
or wireless telephone body, two way headsets, and the like) or other devices suchas
- ‘writing implements and thg like. T othier embodiments, the second speéch signal can



Advant ageously, the exogenously generated or second spoken 9&%5&@ gmﬁhal S
a vocal communi cation, utterance, or speech sounds) which is incongruent
with the speech production of the stutterer/user. The present invention,

t hus; provides au 30 auditory stinmulus which can be an effecfive acoustic
ﬂECh&ﬂlSﬁ]tO enhance the fluency in persons who. stutter while al so allow ng

e o Tt R R MR ol LR B &@“ﬁ%@%ﬁ@gﬁ%'@éh[‘goﬁ ot
meani ngf ul  amehtels bosceie 3AIH SRk, ﬂéckla@es%r Foiler gf&ﬁnétglﬁf% @'tﬁmttﬁe( by

spoken:speech at normal or ‘stuttered fluency I n at'e spo en '
speech si gnalf%}lﬂ?&&m@saﬁp@wm auch ag neckilioss and ezpringspoideddoands dats andthev oi Ce
gesture soun The foregoing and ot her. obj.ects .and ‘aspects of -the present
i nvention are & expl ained in detail in the speC|f|cat|on set forth bel ow.
Bri ef Desri pti on ok akfeet B aiwim@nib@iy Pmbihba f% ARARIRIhS # htﬂcﬁ@@fabﬂéﬂ of
one enbodi. ment . of a device configured to transmt an-exogenous gener at ed
nat-ur al- spee OW&ICOE@HS% steps,ofya) mﬁgemmb' geﬁeratmgsesp@ch:mgdalng to the

t i bl ock _di f thod f
Prranc no ¢ nanpARadb YR donlohBele B e Ao B 3t §aieRt: 00 Fehictasent
i nventi on. - Femrecleb thespatieftaiiatd Sropdsit§ s sttxttenaﬁa‘ c}i&a}d%ﬁﬁ s{tbod' ment of a

devi ce accordin gge to the present invention.-15 Figure 4 is schematic -
i | l.ustrati on“4t aﬁusé}d&?’te%%wee@hﬁaﬁ!mthemaﬂaltd@npqreﬂsamunnhtmg;the the

1 kS B 9 b s SRR e rcoen

behlnd t he--ear evi ce accor

i nvention. Figur ehﬁBprefereedsemlﬂ:dpﬁEﬁp&etehM@nﬁuﬁy/g@ferééﬁ speeémﬁgﬂ.ﬂfis stbr-EE) :
devi ce accor enmbodinent of ‘to the present invention. Fi gure 6

i s a schemat g%: n’?q‘Tr FW@?datP eB?atf‘él%PIHE?d kack saf/er mdibly trangraified do ﬁmp@txmtng to
t he present hinksitéd Rervats gt t%%g?o?n?xﬁﬂ.ttl st {535 a;?é‘fgﬁ[pd Y th%%? nis of -

devi ces which can transmt an genousl'y “second speéch sig %?dl ng to
t he present $W@¢1§DG§¢11Slgﬁﬂlhegenea%dlby@egsoaM@thmhbepmtts of an .

experinepyg illusty n n utter| fre ncy s a_function. of audltory
feedback froma. f‘lé\rﬁé{h g%@%q@ﬁ HB"D( T%%@‘?Yt’“i%?éﬁ?%ﬁ [0

- ﬂuency of persons Who stutter The deVlce comprises an andio storage medmm

]3

. compnsmg at least one pre-recorded audltory stlmulus speech SIgnaI thereon anda
- speaker operably assoclated with the audle storage medlum to output the speech
' s1gna1 ﬂlereﬁ'om The device also includes a power sou:rce n commumcatlon W1th the
20 _' aud10 storage medmm and speaker and an acuvatlon switch operably assoc1ated W1th
. the power source. The device is conﬁgl.u:ed such that the audltory stzlmulus or second
| speech Sl ignal can be repeatedly output to a user at desned tzmes correspondmg toat
B least one of during an ep1sod1c stuttermg event in advance of a spealqng event (the
| ' producuon of speech on the part of the user); and dunng a speakmg event to thereby |
- 25 prov1de an audltory sumulus to the user/person th stutters to enhance the ﬂuency of ~
speech thereof, ' R B
| Ina preferred embodlmeut, the dewee mcludes a user input tngger svmtch
, 'operably associated with the speaker The user mput tri gger sw1tch is conﬁgured to
' accept user input to initiate a substanually unmedJate delivery of the audltory stimulus
.30 (second speech s1gna1) such that it i 1s audible to the user. The devme can also mclude
- an intermittent output sw1tch or button that can allow a user to determme the length,
or repeating cycle of the transmitted output signal (to allow the user to vary the
auditory stimulus). Similarly, the device can mclud_e a selectable _s1gnal button to
-5 ' -



Figure 9 is a graph of the results of a second experi nent iQﬁLEEEagmﬁg mean
stuttering frequency as a function of auditory feedback according to the
present invention. 3 FEB 2005 Description of Preferred Enbodi mnents The
present invention will now be described nore fully hereinafter with
reference:to the acconpanying figures, in whi.ch preferred-enbodi ments of

the inventi onllawethsients seldtt hidhspsial Gl E&ﬁ-anmﬁftoﬂﬁf ﬁiu?ﬁ 4} many -
t tot

di-fferent -5 forms .and:shoul d not be construed as I'im odi ment's
set' for th’ herBiomaticelkeoyrs #pured tineg periads. | i ke el ements thr. oughout. Ih the

flgures 1 ayers, . F o) exagger a ed fo Iarlty As
shown i'n Figure 1lﬁgh§gl\'§/lp%(ﬂ£nfg€ﬁ%@e§ﬁ fa&ﬁédn‘ﬁ‘d Faﬁcﬁ@ he %‘ﬁ%ﬂsty o
generat ed auqudessor(:&ﬁ@mﬂto&ﬁm Aalendi@®d b9 tRe SRPILHE Ag, ghown, the
devi-ce 10_10" IB“i?Q referably conf.i ggto;ﬁtransmt the sp eecﬁ signal 10s to

the user fe tB&doMieccani @mﬂmaﬁw Oumﬂeﬂlsmditw stiphdusapodchl | y

Speciki ng) a”e‘g*%%”at‘%e‘?sg? B B B o kS SRR eh b ysa

causée exter napeanh Sllbhthasﬂre,auﬂ{tﬁgﬁshﬁbﬂl‘x’s ¥ech $EHaP R rOViB&d sdtRBAt . -
patlent/user or, if genera; ed t he u'?er %{ rb IS pre- rec%ed at ‘a

time in advaftEempors lebf“qthﬂmspr o@@pbr@spendont er(mthomtéacdtm aegback
stinmul us of tPggl | Rty mani pulation or
f eedback of the u erﬁghgg%g%foér)gbrlﬂeig éor‘dﬂé eléﬁpqe%ﬁget@f NGBS Y T h t he
cgnt ent - 49 t huditoyp stimukyp epasch sir%hel 1ﬁ>deﬂfﬁsiallﬁ1| aymgﬁieedﬁnthﬁﬁphlmﬁﬁﬁh é\u@%rgﬂa{Ms] of
the present invention can pe thoyght of as’ "second" speech signals erein
tHe first. sp&¥ e@%"i §'ﬂ3§mﬁgﬁ FPSechpagtssoci at ed with the actual speech

of the speaker Th@éﬁgﬁ@@&aﬂﬂy@ggé gu(lal&‘]'tblf& qﬁﬂxgéﬁbf)%g&hstutterlng

devices-and treatnents, uses the sec exogen y genera speech “si gnal
as an audi topgﬂdslphmmﬁlepﬁt‘taﬁthesrsethmiﬁred:emﬂnsnmeeﬂspeecubylthemeﬁbjﬂatural or

oot et anci SRRk el SR RET b RG ARERELR it Vv iR ool
speech 015 25car sdbﬁaﬁqus%»hnhhdﬁ‘sﬁ} & ﬂ%ﬁ%ﬁﬁeﬁrﬂy Bﬁﬁauﬁﬁﬁ%ﬁgt&?%ﬁﬁﬁlﬁ'sggée dboc kl)l '

al so not confjgured to" interrupt (or -delay” or herw s

t he. act ual cﬁ@@ﬁﬂﬁ@h@ﬁ% 2§/ & ésich e eotrcuntent Wwith us duringfthe speechef thecond .
speech Si gna{lseoj the present inventionis |ndependent ‘and separate fromthe
cant’'enporaneous’ speech-of the user "and is provided as an auditory stimul us

to al l ow the user It cnspaRidigentaihsdesicathn alsb ﬁldﬂﬁe@dete%@br%%&bw ds@ocﬁit@@nced
fl uency Theg%g nd natural, speech signal can be coherent “or i'ncoherent .. .

(i.e., the s BREFERAN pochemdruerephans)-uThe deiprierdn configratd toadetdshthe
corrprehemsl bhsctBASY A meaning: t ot he user,
rat her, the nat ur aj spegﬁ}]hglﬁa éve fﬁ agg ’ﬁ%y?al{a é‘?d‘é{‘a‘?"&‘* OB o ﬁg:}q ecti on of
VOi ce gest ur Bsf}auwlrofanmnpenﬂmgomm stuttering event on the part of the user, the device
~ can output the audltory stnnulus speech s1gnal to the user B | o
As noted above, the audltory stxmrﬂus speech signal can compnse aplumllty

_ of dlﬂ'erent natural speech prolonged sounds assocxated with vorce gestures whrch are -

-

N | ‘25_ | mdependent of the contemporaneous speech of the user and can be conﬁgured to be
o .senaﬂy output to the user.- ' o o
Advantageously, the exogenously generated or second spoken speech signal is

a vocal commumcanon, utterance or speech sound(s) which is mcongruent with the

7 speech productlon of the smtterer/user “The present invention, thus, provides an -

30 auditory stimulus whrch can be an effective acoustlc mechamsm o enhance the
_ﬂuency In persons who stutter whﬂe also allowing users to speak at-a substantlally
normal pace and without requiring the use of DAF or MAF. The second stimulus
7 speech s1gna1 can be meamngﬁ:l or not meanmgﬁ:l and can be presented in
. '




enbodi nent, the second speech. signal is provided to the p@ﬂ@epE@u‘?@E such

that it is in the sane | anguage as that of the prinmary | anguage~df e

user: Alternatively, the second speech signal can be generated by speech

spoken in a | anguage which is different fromthe primary | anguage of the

user. 5 Figure 2 illustrates -a nethod for -enhancing the fluency of persons
. The-

ot oo conpr 1SS0 oA B s8R TARA Bhrflof Sy BRE PRl R % B

n. o
et hod compr | S6ECTRE SFShS aI-TCRYo Sy Hembl PiEhoy g7 2n SetiFiE poech
si gnal - (Bl ochpdlfbﬁﬁpeeahdig@bl)slﬁein}g\ap 'td@ﬁaiefmr@%ﬁ%{mﬂ&{géd%&%ﬁﬁ%o%e“h
signal. to a patient (during and/or proxinate to the speech production
of -t he pat.i efESE§HIdShat the second. speech signal 10 .is audible thereto .

(during or proxi maek..Lhe.pali ept. si.spReech. production) (Block 120). I n one
embodi nent, " the %ﬁg%%g‘ﬁ%g%%ﬁﬁ%ﬁg?@ﬁg g@%?@%&%ﬁ&%?‘%ﬁ%@?’é rding or
storing the empleimedin detgibinsthe spéchdativhast foflebgla®i ent. t 0 provide the -
exogenously generated second speech signal. (Block 130): The recording or
storing of the second speech signal is done in a nanner which will allow -
t he second speech 15 signal. tog, const | ed or. played and transmtted
repeatedly to the. patient or ?-i—%gf%%" - .‘é%ﬁ%%%“&? 2 at: desired tines. 1In
this way, - the pat Figurefldsaachendtiatillestafionts g aitbdife®Sh devich cddfsandy
whenever the need arises. The second or exogenously ‘generated speech signal

can- be ei t hef® L35 ogenouslygenerafedaatizel speech sigsahasangditorysinadisdei se a

przol’ongedovohggerg@&;r&ﬁi%t@[he @ntﬁﬂreﬁt?&:&fe” sound -such as a-prol onged singte
vowel -or consonant or a conbination of vowel s and/or consonants; either

al one, .or “i n" conbFigure 3ris a hlockididgrive of stspusixed rhatidchior chieinoing theflidaey, t he
exogenous: or. on eech signal.. of the .instant jnventi.on can be provided
t)g the pati e‘ﬁ)tsg'§ %@%ﬁ?@ﬁfﬁ@@{%ﬂﬁ&l{fﬁ?&%ﬁﬂ%ﬂr h a 25-75%duty cycle,
or _combi nations ¢ MigueeBls whitiemma0IBNaliANL AloiHiF BubbERAPSH dlidd . &\ such
that it is 25 intermttent during speech production on the part of the
pafi ent /user gecopdingfothe presest inyendiosecond speech 'si gnal can be provided such
t hat theysignal i g ' for. ri.od of tj -por _such th he speech
si gnal ri-ls;§'subs't- anﬁ@i‘?&%%%ﬁ?%ugﬁ@%F%gﬁqﬁﬁdgﬁﬁgﬁfﬁ@‘ﬁ?@tOgt&‘fe}?ﬁe_speech
product i on. &vefdmgtolthe ptésentisesiidnsi gnal i's delivered to-the user such
that. it i's either_continyous with activation of the device, -with the speech
30 production of FigTeSAs gaideanispegiivayion of nbelind the-ear (BTE) deyice st utteri ng
epi sode of .t he Hﬁﬁg oRSHe Bitodi C >ch. signal. 10s can al so. be -
pr"ovi-dedb_otfl&iﬂn adt\[/ance of'd%%%g??e_ O?sgﬁf@@%ﬁ)c% mate to) the output of
speech as wel | asFigube SBris 2 sideperspattivewdirs byarin-thedear (ITE) @Videaceliiding t he
speaker‘/we'rr-t S %&%a%%ﬁ . 3 -FEB 2005 As noted above, ‘it -i.s preferred

t hat 't he”'secErilreSoe% gt S FERENLIYALARdi t ory speech signal is T
gener at ed by SOTEPRAresIIe sdHIAE ARSI OF andih LALSEimeANEr SEGARD speech
signal may be abl e to be generated by a device, such as anelongated tube;
which i's contqcguiegiodbe presens imvantionnt i al ly replicate a voice or ‘vocal “tract

et o e, R ol BGoRY SRRR b ol W )

cortex of t hieaimsinil doesxeplntiRly scebnd@ebdtsigla focokdthi & BE prBniB6Midnl Ne
approprigie- (pre-deternm.ned and incongruous) prolonged second speech - |

si gnal.s)“1 n advanE’tS“B?séﬁsﬂagﬁ’aﬁhOfﬂleéﬁs'gﬂs&ﬁmmmenudbwusﬁngmemwmﬁngpeech
signal: Ho enby ad - omcal, £ 0o “burn' or record,.large 10 :
quantiti es“ﬁ#gi%ezal%ar-dl zggo ﬂsqe}f::%ﬁ%% %g%g%ma%ié ﬁ&ﬁbff‘ gf%ﬁi‘li’eé’ﬁ?%l%ﬁ%‘??%m# e
audi ence. Thurssent mvestiad, so preferred that the voiced base speech-signal of
the instant inventjon be geneﬁ%%ﬁgt and saved (recorded; "buried", and/or
stored) in advanctBeBfe gt g3 resilts Of A serond grnEine dlustratiog met abl v

pl ayed or oulpidring!fredRehdyAll Suhl el ies Al ﬁ%‘? _that the )
exogenousl y .generate E%ééﬁ%&efg%%ec Qfsﬁng ﬁ(gpﬂfg?d%gﬁga‘%& , égoe - Pfeﬁ%nt‘i-on is

gener at 6 t oniverslonde a prol onged spoken voi ce gesture (enphasizing a

sel ected poker sound): It is nore preferred that the second speech signal

i nclude at | east ohe spoken. prol onged syl labic sound (such as the |ast
sound in the word "sudden' :or a sonorant or..conti.nuant  sound: As used -
herein the term “prol onged" means to-enphasize or sustain the voice gesture
sound over nornal 20 speech patterns, and preferably neans to sustain the
voi ce gesture i-n substantially steady state form for about at |east 2-30
seconds. It .is even note preferred that'ﬂhe second speech signal includes a
spoken sinpl e sustained or steady state vowel in whatever appropriate

| anguage (whet her. a- Ronmance | anguage or ot her human spoken | anguage). For
exanple, in the English language, a sinple sustained /al, /i/, /el, /ol, 25
/ul/, and-/yl. In another enbodi nent, the exogenously voiced speech signal

N b N B o o o




30 car include consonant trains or serially uttered (pref egg}plwg@%nged
or sustained) consonant and/or vowels or conbinations ther rant

or continuant sounds. Preferably, the second speech signal is delivered to
the user or stutterer such that it has a sustained duration of at |east
bet ween about - 5 seconds- 2 minutes. Mre. 0.3 FED 2005 preferably, -the

second speech si-gnal is tranméﬁ@msdf%féﬂgaﬁmq,omn% durat’i on whi ch |sat"
| east about- 5-10- srgeonds and provi ded, as needed or desired; every 10-30-

secondsto every 1 quiﬁ‘tté%Vf(ﬂﬁﬁnE‘Hﬂ &aw hﬁ&%@#@dﬂ%@tea’ull}t hezeisafier viithre

intervals. or ,gan n urt apar_t in

time) duri ngrongglaﬁﬂgq%gp{éégg”r g éﬁg E LY@H Wg]fer{q%leengq 3?&%\‘? ®l ayed to

the user int ementldnem‘elshomr Dhiglioedntioh aecheever, WUkt oaRdGA ndh§ dF8déniof t he

user. gfho Id an o be noted that the secondspeech si.gnal can be recorded
t°

as'a sin Show nP%Wnﬁ%’“%ﬁﬁdmdﬂOSh%@ubmgﬂaaﬁ)fomhhmman t hen

be | ooped to Q'}Hnﬂﬁ C hsi
exanpl.e; “an %)g{rggenous fk%é%ﬁgir‘% Eﬁgh%e@!céh&g g‘t{%ﬁﬁﬁu ¥ rs%@%‘B’ﬁ’d or
(inl10dur at i onc)mpmagtsrma,;ahemggblateﬁrmmmﬂﬂyl y-(such as by digital .or anal og

rreans) Iooped 10di.nes. to,output a 10 second signal-to the user.The output -
or’ transm.ssion of SEReWE &Emr%e%éﬁwsq@ﬁlcoeﬁméwﬁpmaanusbmousked or

control |l ed b t
o O o erribRioR QPRI bdkeh Uaal 1R /R hERA LB AHTER qevice 10
activati bh ofs nrb@ralblawcuﬁgﬁmdtbmnsmhehe syeéahadzgnal uoafosrm: h&@der@forﬂw put .

second- speech. si gnal. wever not edaboyve, . t he second speech S|gnal can
be ot herw seP 1;9?{88%&83%&’?5‘3% °’a§’r%fﬁ'@§]cyaﬁ‘fl?5§1np 90 AR FIIBRANSPUS KT AP Rlsing

subst ant i al | ey ArhiRBk patid bPuldiSs 3 a £self]
or .intermttentl ;@/Wt hr ouﬁhout or pr%éﬁgh?aﬁsggzﬁd&gﬁﬁéd%gﬁr g,g)%il’ll ng‘P >
proxi mate t oﬁemnrﬂiﬂdgnut@amer extemmzhef the userpprefmhblg by apespnbiicy thah the

t he20needs o suc e ex ROUS|: engr.at ed speech slg al - of
the presenti %E\l/tfee% Uu%?l 'r%alﬁ’é“’fﬁ‘iﬁgwaﬂ%r“ﬁeagﬁﬁﬁt BEF f%°51% d gt 2 fipe s PF |
speech ptoduadel dawitf b@ap‘;ﬁétﬁdﬁ@d BaOBR Aulitsly Wikt F BOH:@ht RRbRRM daéé hot

during speech such as when a person stafts tostutter or is experiencing -a
stuttering eWgRIe (’b?’f“ﬁ@?mB‘Flam ehfegdback of fheawstdecontempaeraneal wpaesh sutis as

via-a user iy r.éll?ect%gﬁt@g{éﬂp&&lgwg%rﬁtpggch?ew ce). The device can

al so25have a s y cycle unction input to allow a user

to select or var yﬂh@eﬂg&ﬂdﬁt&@@ﬂeﬁte@@mﬁﬁiﬂ bfﬂn&%ﬁ’e@@ﬁtﬁﬁv@'ﬁoﬁ%&iﬁ‘e(nm
ment he secqnd_speech signal ‘can be provided as

shown) . I'n on Bg) (il HE
anar r angenment™? (ﬂta?esreé?ﬁ‘ ﬁ&%&ﬁlﬁ%ﬂ%@m@%@@tﬁrﬁ%ﬁpﬁm s tapicaly t he

ex0genous) VoiesssRe %5 Bl b &ﬁﬁ‘q i ERG the
enhanced fl uency treat nenté??gé:laéﬁe% per gx}é@&&@qﬁﬁ%ﬁmﬁpﬁ? g’%’égenous
speech si gna¢0no'@mbmnak$tngermgsdm'Em aﬁdiﬁ‘eaaﬂntsﬁ@tsﬁad gbonDé:@geaskyur e sound
(preferably g%e{gtothe#ser pr xwrateH{ggtlrreto ei-ther the start of

speech pr od Fpept sign eV e, thesscene spassh sigedl ana

di fferent exmp@ss REE&HR8 & E[ﬁ*rﬂﬁ 9 rably -

for a F~~ 2005 sutl))gequ?r%t stgﬂle@?ﬂ% ééet%tg agsr&r})%r apsqaégéelgoﬁé%égeakl ng -
event -or spe@@ﬁﬂﬂ?%mﬁewldrgenmdrbendrpswpmnﬁdwmpﬂ:etcohtempotdImﬁ@eéchojf the :

first s chyy ent tots |ffe ki n . fol l'owed
by the thl?s‘rast e%%g%%ﬁ@ﬂg Bé?;ﬁoé‘ &?salnpgﬁé)‘g@“%&%enous .
si.gnal such- mxmpocdnaaagmtaﬂsmedoﬁim*s@ﬁeusédky céﬁta&lrs rtﬁgérﬁk %’3 o

ods a evi ces

vowel train or a sustained consonant, and the Iike. The

of the presdftershinseeh oftheuseraThus, phomm@dmdemdquﬂmmswwemmd ‘
h l. ech | f
Speeen o) Ontdl B Lt sl 881 AR B PR B SRS et A S, Sor >

di sorder or providedes amaﬂcﬂrorystﬁﬁﬁluaﬁo Wi thiRSusbOto sPbAledt A TRk afP okBall0

d|sorde For ex Qne nay record the exogenously generatéed or second
speech gnal? ancshimencyi Bhe gespnd ngiurpl m@@plmglgnﬂloanpbeolment@rt racks

each provi dllggolﬁ Gittfer ffe

utterances or vofcetges@gé%@ﬁﬁ%%@ﬁgg%Eeé%r%ggé?ﬁg%’@pee %V?/ a
changeabl e stopxpaghensibit mearsng o thS usdt of itctian hati Ho Aiealls télﬂietuse:afuihérh&d i ke,
can be used t Efow e .sel ect abl e or changeabl e second speech 15 sl gnal and

t hus, - sel ect 51 Be & ¥eice GeSRIISIar H follsctionof vieipeggsinres). olnmngure 1,
the present invention includes devices | (é which are configured, in
operation, to provide;relay, or transnit a pre-recorded or stored second
speech si gnaI | Os to the patient. The second speech signal 10s is

pref erably exogenously generated by a person other than the user. As shovvn
in Figure 1, the 20 device 10 preferably includes at |east one speaker 25,
a power source 27 and a speech or aud| 0 si gnal storage rredl um 20. -

~ . 1 o o - A~ o o -




chi ps, general purpose conputers, conpact disks, tapes, cor@@tﬁggtgﬂg?ram
products -12 0 ~ ~C~ 2D05 (including those downl oadabl e from an er net

site), or other sound recording or, audio storage nediuns. Figure 3
il lustrates anot her enbodi nent of the present invention. As shown, the
devi ce 10 |ncludes a processor: 30"which is operably associ at ed. mnth the

R L i Dot SR R
confi gured tdhosmo Kegiape ﬁﬂﬁ@@hﬁe@?ﬂaﬁﬁﬁgﬁéﬁe%ﬁ?ﬁa&ﬁ@@kﬂteﬁ%@ d hat it
e

s audrbletothe user.  As.shown, the vi ce "10° can al so I nc eauser

start/stop trsie@‘@’érSP tsmaheamhﬁ gemerateddyrpeeshrspdkeninal Ionguaphohithds to -
generate aQ SUhat.aty e}%ﬁ. 5 I te gutptglt B%}or term nation) of the speech 10

signal 10s.. As Is- a SO can include a vol ure control

23 and/ or 5a vari alﬂl@mz;ﬂialstrﬂué Qﬁeﬂﬁﬂlt@ﬁénhﬂﬁcﬁ@ﬂk‘i‘lu%ﬁ%f&f }fér hh%tu"[‘tgt“st |

t he out put of thg srgnal 10s.to kiis or:-her-'needs
connect ed t o FFECERE]IQ 4R embodiment; ofile prasentiinmention 'Bh@mﬁmdctompnses thdie user

Cotond. spesci s SEE ERaRablgy B Snld SILSGe tRloBE 00T AR, s

out put ti-ng t Weliveripgdhe enogengistp gaehatad ﬁiéH&idt%ﬁl ﬁfaﬁat%?(&rﬁﬂ pt time

(tl) peri od to . internmittently outputting t si-ghal at- de5| red adj ustabl e
i nterval's duPfRymaRde Hespe Hﬂﬂmonﬁﬁhmﬁ(ﬁw §ucthh@tLthese¢9nd tnesehsiped an

devi co 10" ??@‘?ﬁ"ﬁ??ﬁtﬁ% el R s o Bethoglfiet 13"

speech so as't o bél il @nbtnﬂnn&nt;tthc‘methbd& a]lsolbpmcﬁiallsi l&oﬂt?ﬁsés&hé@t&%f on of.

eech (and $r$ur at j,on. of speaki ng event the user.. The devi ce
1 can use t |s |f‘r"1 Vt°b°° ROHer {h aﬁéll‘?meﬂtmf@‘ﬁé%ﬂw Signal |Gs

concurrentlyemeh %é‘;@[-tgdm nu IIy

activate the. degvl c():uesm% z,lbtl ter n%%ﬁ%w@%gﬂﬁg&ﬁ?@ 1%%%&1% cﬁ'ﬁg)gﬁg %

det ect or- ci r@lﬁﬁtec %ée@@l@mﬂlﬂmeonsmanoervdmchm&aﬁmme Rosidpeedh ng 25

event tojjra res si've to ‘a detected epi sodic

stutteri ng evi ogegcggrﬁg%lee Wlat‘} E‘EFPp&EltﬁiﬂtWBﬁ%RaPe’étrﬁSI“éVaé user

trigger 33 wﬁlemhpmenaee:rmmat meecmlcﬁstmcgt hPpefGH 8kl ¥ e ’ﬁﬁ mﬁ%ﬂ@t by 5 A
I'n gures

configured as one fif an E B~, or ITE devr ce (such as's
and “SB) . Ot h&SIh gy Hyqney 3¢ e@?‘iﬁfé]%ﬁn@ﬂ@ﬁéfﬁts of suitabl-e conpact- portabl e.

devic d-d d .30 P ‘No: E
G 961, 443 Lo Fact ot ey oad bEPRho A SR et el oo e bt et or

conpri ses a fueni The s&ond cpd:echsm@arrc&rdoﬁipﬁﬁ@a BrolérizR0 ite Pest G vakgied tO
receive ﬁé‘ue nd waves ,associ Ellt ed with the speech producti-on of the user. -

duri ng oper a?po 1SoHnd SPEIE%?I o Weﬂﬁ%l?c‘@?f%\ﬁf eanspeant or 08orEBaGG06

vowels and/or consonants e1ther alone or m ccmbmatlon, as Wlll be d1scussed further |

e below Further, the exogenous or second speech 51gnal of the mstant mvenhcn can be -
. prowded to the panent in an mternnttent manner (such as w:tth a 25-75% duty cycle -
or combmat:tons thereof) while the patient or user is speakmg (i.e., such that itis
2§ intermittent dtmng speech productlon on the part of the patlent/user) Altematlvely,
- the second speech sxgna.l can be provided such that the signal is sustained for a penod
of time, or such that the speech signal is substanhally conunuously transmitted to the -
user dunng speech productton Preferably, the second SIgnal is dehvered to the user
| such that it is either continuous with activation of the dewce with the speech
30 productton of the user/pahcnt or with the onset or dunng a shntenng episode of the
7 Vuser/pahent The second speech mgnal 10s can also be prowded both i in advance of
(and temporally proximate to) the output of speech as well as substantlﬂly
: conhnuously or mtermJttently whﬂe the speaker/user is speakmg
_ .



I nput signal of sound corresponding to the user's speech. @ .
Preferably,.as.shown in Figure 4, the analog input signal is é%ﬁﬁﬁrﬂﬁﬁ to a
streamof digital input signals for subsequent analysis. In one enbodinent,
the device 10" includes a |low pass filter 72 to inhibit aliasing. The | ow
pass filter 72 is | ocated after the receiver 70 and before an. 5 A/ D" '

converter .76: The Awnoéd aﬁdwgmmifeh@ﬂtﬁdﬂﬁ]d%ﬂﬁésexﬁgéﬁoﬁﬁl é@nér&e@referabl y
sufficient 'to re{gwﬁp?@g a recogni zabl e voi ce sanpl'e after |g| talization.. A

convent i onal" B Juanstis geperatedibysomsonmother Bieithe user Qretutte@rh [l"gta er

f requenci es noi se. ut 6f
the 1 ow. pass%?%l ?&f&%@ﬁg@g:ﬂ%%{ﬁ?hgg er}étggr% H‘&%FBF‘&%?%@ :
As i.s wel |  krighenwhichtib eonfigured SeastaRibstadiall &Qﬂﬁ:ﬁf&l& %1@86%%@&11"{1‘%{3& 60?(13 :
cut of f- frsquency of, the | ow pass filter 72 to reduce-theée likelihood of

i nt (rj oduci sy eoicergrstusesaymd of gupgrsan,ssuihatputomauondhearrpl e ano.l.
hol t t al :
Sonal ot f'eaepﬁ‘é;%{egé’%%{%?nB%ﬂfié% | Bl R S o s el o o

the devi ce 1@f cursdathe shitieferchntechiithe agiropiie (RENRAGAhd @ incbRENbR! ed
speech producti.on i.s then fedinto a controller 30" which is configured to

anal'yze the (?F%]P‘E‘@Fl SEEQ e %taé(ﬁhmwévmqfese &ydalervlpybagk furivenatithe been

|n|t|ated_ Olg o] t; he ,controller 30’
isin commnlgégtﬁpo V\niltﬁ ] H%&m%? g(ﬂ;% We%ﬁo?ﬁwg%hg r Oscorl fareg o
enbodi medP, ghantitiss pfatanwdabeaecnn@ bpedels signalp enicdbls fg aatid@tudieneb] FhE2imhi ch
stores the rec ded au S Condgflﬁaée(:h s#\gnal 10s. . O course, the -
controller 3@s %%rr? gpre P SR &1%%@%%@9@"@@0@&? i tsel f

hol d- or st OF gehdiRe@ Qaﬁﬂf{%&déﬂ,g‘%ﬁineﬁh%@}’d? stomg h&vm&é‘SféﬁQ%ﬁsﬁha{ gnat

chip 82 does not need to-be a separate conmponent, ¥rated
as such for é&aske emvenicstly pad mlia ]G‘Himdfou‘gutpasatdlélsrrahiehmea 10" can-al so *

i ncl ude -an. adj ust er 86 to .adjust the 25 output: of the .
signal 1Gs toJ a dggukrgles PE%}?F%‘%L GF‘?%%“@HW@J gted seqgy |SH%§GGE§1§P%M fhe the
control | &6 3@tes&ﬁ&hﬁﬁ%nﬁ@@eﬂémédt@'mﬁﬁd@@ﬁi ispbieg vhideMhebiife | nput si gnal

fromthe rec«zﬂﬂlg 70 to defermine if the user Eﬁas initiated speech

(typically i @Bl%sqlm%mkegwndhd@mmbremfmeé Hyhtde semcs:drsgeahove a
e e L Hl) e ool SO O SRR

aut omat i cal | y - power -t

t he speaker- ﬂﬁw&‘dé‘smﬂﬂmr’})d)ﬂ eesonaﬂmt sxaebnﬁﬁﬂéﬂt@b*@:[d OASBRIUhRfei S ABTMRS . Of the.
digital stre L@gﬁ&;};erm ne if speech s continuing to-thereby continue to
activate thea-%rﬁ sTGRR to epph ﬁ%%e%r%@whewneeeseemogn@mrnemalbe out put

intermtpentk H9ns eech | ~
~ 3 .~=~ 2005 ﬂ&e(%gf)% he c%ﬁ??}fﬁfﬁﬁb@%&h%ﬁ%#mﬂﬁg% etnéégtﬁge%ﬁmh Vm nat- ed
the speech sHigadsl statedomm foratbsut dbkasw-emedoﬁdilklé eFeiinGt pebferfed thet tBE SO
shown in Fig devj c ncl yde an * dctivation/deactivation
circuit 60 mﬁécé?ﬂél F%eegﬁ ﬁf%ﬂgiﬁg‘ag‘ m‘% ‘H’;S’tTe susiined arstegdy selsrvowel i

70 Berapp
oot ot Cof Al Rerpioylotd RAAMAENAAL LR GRLANNE Ao BPORL T oo |
Vi | dgrube ' @pgeage). F@ree:empﬂemﬂlecﬂngmlangmg,aemﬁysumwaxw foy, :

references as,jf.; e§/ted in full herein. -Thus, the device 10" can be -
configured so =taﬁlat it can be |nterrupt ed elther manual | y and/ or- '

aut omat i cal I y by BWJIOQIE&rrﬁlUMnﬂ@M,QBe @i&geﬁéuﬂ?voﬁ%&%@b’h sipRAMARs trains
of vowels such as a three-vowel train. For example in the Enghsh language, a three
K vowel train representing the tb.ree corner of the vowel mangle /a-i-u/ or other vowel
- trains or senally uttered sustamed vewel sounds Sumlarly, the second speech s1gna1
- 30 ean include consonant trains or senally uttered (preferably prolonged or sustamed)

-

--D

consonant and/er vowels or combmauons thereof or sonorant ot continuant sounds.
Preferably, the second speech 31gna1 is dehvered to the user or stutterer such
that it has a sustameci duratlon of af least between about 5 seconds- 2 mmutes More
-10-



10 user's speech production falls bel ow a predeterm ned thre;@glEEé%%ﬁé. In
one enbodi nent, the device 10" can include a stuttering dete r ¢ t

50. This detector circuit 50 is associated with the controller 30" and the
digital data stream . corresponding to the user's speech. The detector
circuirt 50 is configured such that during operation it identifies an

i rregul ar speaghl. Hi0 LA palhern yhich can,cause 15 t he, cantrol.ler 30"
to. i medi at e?@a‘%ﬁgﬁgﬁﬁl&% Hf'ﬂ?éa_ %%%%%F@% nal fggﬁcgl Fﬁﬁtel-?weardutr%w@n ﬁ%ﬁg S
fluency. Theatlesstabot(-10mocondsand provided as hiwdled of detire@feveRel (SimaRbnds a
second .speech si.?%r,\ill is al reggj‘ being transmtted to the user, .or may vary
t he speech siQREEY {2 mures(@ichean e repeaied hihs same timedntervalscsean bpeech
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i denti fi ed',b?;ft proﬁgﬁl at%ﬁn%gycéqg%gg%d %&%@#e@%ﬁez a‘r‘nﬁ&% éngﬁg}frg(.slj\?%crhd or word
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in 25 . the fightipwihich casftheremciespediowrtvides longer ekl otipai®Rbndipeact Wo- st.age
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speech of -chil-dregr,wh er:.l. Psychonetric procedures appr.oprjate for .
sgl ection of tr ai_g‘P%&ﬁét éxit;#%pmnﬁ%}onl ot e WF@’@HW%’I‘%@%Y%QPE&%OM nal
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presence of BOBE{R stuitering angdonepisadically duringspeediosush asivhen eqorsdn siaete ¢

signal can b ) ' ivered by 15 portable mniaturized. devices
such as I TE %Fﬁgljtcﬂéé gxa{jr%?i ,‘q’mgﬁ‘%a(s%l il XYeﬁg(eg@Fﬁo onEﬁEaD(%P“ﬁﬁ‘gme%W |
stuttering awdysiawhaeviasdader afpusSoawtivhtiorhglehen tRAdaiek) SBhe diGcslamigs can
be confi r_ﬁﬂ as eg?hq%&& monaur al, .Qr  binaural input device to the user :
(residi n%u i DAY a5Elet ty gyele oF Hegning Hnctiun inpetde sllow 4 user leselectearyvarst he
audi tory spegghichasttrsid alﬁ%iﬁi QL ol j\on can 20 provided in
a-nunber of %3313 I'n s%&réed%yrm?#en_s_,sgltgﬁg@%mog&g i'mul us' can be generat ed
from st andal one hinettesimbaiimentatha stendapeahsignal @ndemeddabasanconpact di'sk
(Figure 7C) or_ audi of .. or doywnl oadabl e conmput er program-code (such_as

transm tted FFOECRCY GriHereshinoren OnmiGHS9stEs sousdy to dfer therrxpeanonp ypiepd

dabl 1 ‘ DA o _
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renote control switching device. This technol ogy may be sui §bFER: 2005

I ntegrate the second speech signal of the present invention into a simlar
device so as to be output as an alternative to or in addition to the

out puts now al | owed, nusic, second speech 0.3 FEB 2005 signal, and
listening to-a phone call. ' Thus, the second speech :signal: can be. output

i i om t he headshsequemb stutteting exendor ]Eérhetph%. setdrd pealtifig 8ventaPiRedqFbdition! t
order to rel ?%gqog%%out p?)é ‘the_ second speech; sighal int6 the headset Whl 1 e

the user is hEP2Ces Bpashizere testt of tredie spasrl Predngtion svemter Bry.
bred C ot hi g,@
e:tﬁ corﬁ/ 2|08b/ TEéIR | lﬁﬁb \ﬁlgg?%g? )b%reﬁ%t%to‘gmé’&f sx,g%le(}zepﬁetﬁq‘t) o(r&;l%l(rgd on

August 18;. ZdeE)'entEhegmus a@,nalohchts sotiee wiiihed SsbbRnedlly dia@okRes avad by
reference,as if cited i-n fyll_ herein, Altematlvely, t he second speech

si gnal autli o EY? IWB?aFWWé?@mnmh%@medﬂi%an be-incorporated into
conventional consY¥BmHRYHsGRE detil sc?i@{ﬁl entiﬁvehﬁnrg&axa@ﬁtq&% gated that th?

audi-o natural speech signal. stinulu e prese eoan be

i ncor por at.ed exctgenomiwrgenarﬂ:ad secondiqseeclesxghﬂvwi@ a/mb@ﬁ-etolfsﬂeaﬁ‘ﬂ@hﬁtﬁfal I nputs
(such as the_han set or base a tel ephone or wreless tel ephone body) or

ot her audi op Elhmééiﬁr f‘é&%ﬂ@?%@é@é‘%aﬁ%cﬂéfédp%\ﬁ%
user will besfst g operat | on.
e Dl %E"’t‘lﬁﬁf‘e‘?ﬁ BétgRa ARl A Pl LoFmNANRS 0
transnit#&d fliserdersofior sramplecorsf meyiechshe Eﬁdgenoudm getseettte& 62seobal §pebc&p hone
200N Figure. Z

trates a can be. ra smttedfroma
wirel ess tel elgﬁé‘IL ¥ma]%(%q?@jhgﬂﬂg &glhﬂ’

si.gnal - 10s - céiffebent h@doﬁdlspe@:ﬁ%@hpwhﬁﬁgnt oﬁéﬁf ﬁt?érmfb%s QHrIﬁEe% Y@iﬁ:\tees 229

(k~gnre 7F); bracel ets apel hirt 20 pi-ns, neckl aces |gure 7E)
or ot her prof thacteps. vokﬁneweﬁhawhmahhem;ay mediym subhahenwhn clmp opat i ent)

et Fat oo, SeRaE pY B TR Pbice SR o St Beertny s

second  pEechsighagjnat tthisseléitatle asciahgabld sudadipitimilz@m ear phones -240a Fi gure
7Cill ustrates a '&‘ mpact di sk _or other. audio storage media 240 while Figure

7D 25 i | | ustrat es THHREREAR o Bignre ithe prgsens eyengon mcludeedweeséﬂtwhlt-hne
| t h '
cxoaenously Sepsistessudpbagss b meral R VLA betEL R

per sons . who $icand epeec]SmammthmnmtofIhe Becohd\spech sighal D05 id Pref@bblyyhe
present i nvent.ion Igg)% ext er nal %@gry packs while others may enpl oy
i nt ernal bat PEIEM™ ted by & persorpther, s die wser. eﬁ%ﬁwlcﬁtﬁgﬂ%ﬂéﬁ r ect

power - cox(ds dé\ﬁieetlﬂ ﬁﬂéfe@atﬂ MO aERAst BnS ellef%a rs ge??(%m?la%
rnal “Ba

known BTE hearing-ai'd with DSP and an ext’ tery an pt’ocess?ng pack
is the PHOEl\fpe@qdmeeoeatqwge eddDED. omﬁamb;y @b shévo ﬂDFiguW mhmmce HL7 03

FEB 2005 _ 'also includes an user-acce351ble on/off activation sw1tch 28 to a]]ow the power source

27 (such asa battery) tobe d1sconnected dunng penods of non-use, thereby
' ; preservmg battery hfe (when the device is not mred and connected to an electncal
o : 25 - outlet). The speech 31gua1 storage medlum 20 is operably assoc1ated w1th the spea.ker '
o | 25 and the power source 27 such that the devme 10 is able to output the second speech
_s1gnal upon achvahon thereof Optlonally, the device 10 can be activated and/or
vanous parameter of the speech signal 10s output ad}usted (such as its volume s1gna1
- duration or Iength, 31gnal sound type, and the like) by a remote ccontrol unit 33°. -
30 The speech s1gna1 10s can be captured and held by any number of smtable
. speech 51gna1 storage media 20, mcludmg, as non-limiting examples, processor '
circuits mcludmg d1g1tal signal processors such as DSP clups audio cards, sound
chips, general purpose computers, compact disks, tapes, computer program products
~12-



As will be appreciated by one of skill in the art, the pre&ﬁt?{@t%%ron
may be enbodi ed as net hods, devices or conputer executable pr ogr ans.
Accordingly, the present invention may take the form of a hardware

enbodi ment or an enbodi nent conbi ning software and hardware aspects. . 5
The present invention i's-also described using flowhart ill ustrat il ons and .
bl.ock . di agra Sl ovvchart _

i | lustrati Ong@glgging]%bi ‘g]r agraﬁ‘%@tﬁ%@%&ﬁ%ﬁﬁg g%t@ﬁgﬁsg %’tg“% R be -

i mpl ement ed  eydio stoyagesmedinmgram i nst r uct i ons. These program i rist ruct i-ons

may -be ‘provided t%gwpsr@{essor crrcurté) wi t hi.n the nobil e user term naI
system such that “t§HE $AtEs appbensm WGH@%%P@SWF]NVR@%G%%%
CITCUITS) Cr @R @viRAS iddhidch TRIRERAE 6 UnidiGs tg@gtntg%t%cageg%me ts%%r%y e

bl-ock or- bI ocks. The conputer  program.instruc

processor3ci AuiThe pracessona eambesuramkagafr digitnl aitgnﬁlrmdacesﬁoeﬁﬁd isqpréferaby 4 or med
by the ; pro @SSOor. Circui &i‘ﬁz‘ i&é’o duce a conputer_.i npl enent.ed process such
that the ins 'Eft‘:’Pt GHRENFHCARS 8tittui Wo?ﬁ@rﬁodéé%%ﬁﬁ“@tp@m‘tl@? BARRFCHe |

steps for i npigasremkiigthe e8P 28 WIS SRR ?ﬁ.’eﬁé&rtggﬁﬂﬁg@agﬁ% RleOCKS-

Accordingly, the bl oCks Support conbinations nmeans A ng the -
speci fied fuh®tgasradso inelwde ansdr stast/stdp trtggmmh mmwtmmgﬁgthedsmwl ed *°
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| ncongr uent . getg%&ﬁgglgpigg%ﬁgr E%%p%g%f %Oa%%?}%e&gg%%ds &‘jﬁgn?(ig"uct ion
in'stutteri ngltf(muttwtb’%mtmmrgthem@ahtﬁbmmd@ﬁjustaﬁmjmeﬂdlﬁdmﬁigltﬁaﬂesued L
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t
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pone 00" GBS GReUS, BT SR Rb| B L AR ef%am%qcﬁt%%” S
present wi t hthadyrdbioatofarspeagtdveat) @ft@nﬁaagﬁletieweqeﬂscanﬁtéthm&rdrﬁiaaaﬂts
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bot h -experi ment's experi nent ST Were

exper i ment-al 1Edeati mbhnds adletdcioh eirnASSEaliere iR dh@ét%@@b&ﬁfbncg% Saftériny pants -
were 10 strucéta throu hout the experiiment to read. at.a normal rate and’

not. t_o anyt t g spegeh eignal r18F Fﬁﬁptﬂﬂv%@mde@ct%plsndlcpﬁtﬂmng
experi ment s, eRat. t@fbcﬁ.ﬁf&i ?he' qe%{c@ 89, &R aﬁrﬂﬂpﬁﬁf%eexﬁﬁggg%% gge ?é%}ﬁcﬁgénal

ear phones at.a confortable isténing |eve required
parti ci pant sba watyaiiyewtivated. nhmfamb]ry;uhe fevient 0°0is configired edoﬁe)@mf()’ﬁﬂﬂpl es

presented c or i n tent 0 cycle). 15 ‘Bot h speech
sanpl es wer ggﬁt%ggﬂr oe (§He Hg‘ﬂgf'e’ é’g ‘ié)e @E’e@"éﬁ sofifym
: . elements of suitable compact portable dewces and descriptions thereof are descnbed
30 “inUS. Patent No 3,961 443 to Rastatter ef al. '

As shown in Flgure 4, the devme 10” compnses a recewer 70suchasa

mcrophone or transducer conﬁgured to receive the sound Waves associated with the
speech production of the user durmg operatzon The receiver 70 produces an analo g
- 13-



contai ned discrete stuttering acts on all words. In the secor%segﬁﬂaeﬂﬂﬁant,
participants |istened to four continuous speech signals: a steady state
neutral vowel /a/; a three vowel train representing the three conet of the
vowel triangle/a-i-u/; a steady state consonant /s/; and a three consonant
20. train /s-sh-f/. The consonants were -sel ected as these coul d be presented

in the absenmpuoﬁlgﬂal\di\wdmdc@rﬁ@?éhcﬁﬁ@tﬁe%@s%ﬁéb%ﬁ”?ﬁf £h of each
wer € used toPré‘g resent ‘djfferent |evels of proximty WI '}d?]s[ sg’geizlcl:h act .

Parti ci pant s ﬁwaloeémutagnplaeeag@mﬂ tcha plesanubf digial impidisigoaly fﬁeedback

NAF): ' St | f.r oyt h t t.
{1 deot ape. é%‘%%@%%?%iﬁgiﬁl%%b@ Afgtbe St ol HenREt s iy Pl
repetitio ns, tqomhibiwﬂfadmgr Cﬂhe DR phsyTiter mr batbd aNgH M Rca9SI A %Id ﬁera&efaho ns.

The strrru A?]é t hese sanples were recorded in a sound-treat roomwth a
digital- pe corvrater (7€ eﬁﬁ@ﬂﬁ@l}@g‘w fonthedowmlass filker 72 isprefératdy &

En Irshs eaki T e .yowel and. f | uent rs eech

sa?rpl es. rl‘o or %"gﬂfﬂo h w%%rhﬁ?regin%gg&ﬁgab %?IF%WI%%@Q s“ﬁgﬁl@% *adul t rraloe

who st ut-t er scqmvediioed chiogf ﬁéd#eh@f Rl voize e dbohiPgRIEL Flﬁénﬁ%ﬁgﬁérrﬁéﬁﬁé&if? i ment:
s

Bot h speaker 9&§guced speech sarnpl es at_nornal vocal fort ent
speech sarrplB’sa deﬁleif%u%ﬁeﬂréﬂpbaclmr@}wdnoes FEB 2005 |l evel -text passages

th | th h d
bar 1 o1 pants of ¢ Fae SRRV BE IS obRTLEYS b B%eblioRf { SR Mt bite it o
per sonal l(boni)ﬁtéms(vkphbkeoﬁmueﬂaempthetsﬁmbhﬁgﬁﬁ%%ﬁld eédcéecﬁt&néﬁﬁb&lﬁ)wnd i nput

port. Sarrplr gg&@ rmed at 5 44kHz: -Sqund anal sr S softvvare ‘SOUND -
EDI T version g‘i OV $35% %’J@é@r%dqcéﬁ@éﬂ{f’%? {iptreduging souwpling

stuttering nemeal s;hegﬂg Mg%uhfg ng ?lﬂ%saﬁg 8%6@\4'?4 Lapdonl v vari ed

fromtwo to five seconds: These hen conpact dr sk that
was used to 0 theed/Dy mvsngr% Iheahgﬂaietgnal@treahn&hpmk@ﬁﬁg a([ds6ndd

sabhhg
2 i e oA 508 PR 02 5t bty R eﬁlﬁé‘r"“er%@éage{.!éﬁ%“ > m

par ti ci pEnt soistefiidatet sPech ctlﬂil‘r?d ﬁ&b%ﬂ%&%ﬁlﬁﬁllﬁ‘gﬁ én%m
af fi xed at -about 1S cmpor ess fromtheir nmouths wth an apprgxr te

orientation fé‘f Y&ﬁmﬁﬂlﬁfﬁiﬁﬁem&md@ﬂetmmad&cthﬁh@mhpmﬂm]msbpm was fed.

into a vi deo;E; %@F TVR 7S) . Mean stuttering frequency and
st andar.d errors 6r st (teérgr)%gsF y-as a 15.functi-on of "auditory -

f eedback ‘condi ti OMEMWﬁmédﬂMErBﬂﬂﬁﬁmﬂatﬁMEﬂﬁpowe?s&{rﬁé)ﬁ bar S o
represent plus tg andard-error of the nmean. .In the fidure, ‘

represents.:. & 2 dingthisyprabodimentuthe dece Illébalee eeliglet Bepeﬂch 51gna1 o
interr Up}(ﬁd ch11§hz Vﬁf]ﬁ&fﬁ&%ﬁ'% 1%&61’?%(?51? 0'5&:%?& 5 ué%%‘j@ gﬁgﬁgﬁo t‘é%%ﬂ it cant

conti-nuous, and. ' represents Tl uent con
mai n ef fect: @fntlaﬂdl 3w rqmbeadlﬁtbr othersdigtal ﬁobé@oﬁ@ﬂchewwhm%r bietede

(p=0: 0004) arjsqpns reveal ed there was a significant |
feducti on i g %?pt egrh ﬂémﬁgﬁ foq’G'F ﬁsthéfsp%‘]@é]r%éﬂ hiriB2 dess rob aeskioere ative
to NAF (p<0.488lo cohpoptt bﬁrzsﬁ?érérﬁl il o€ i fft LLEIPBERpHE 6 B! ved

bet ween fluent -and stuttefed speec rtr nuous and

i nt err upt ed Bges nThedavicedio’y @m@]ﬁmcluﬂsmmansa]ﬂe@mtmﬂﬂeﬂ 8610 adjastfiey

oyl b &2y SEBHERG st 1ps L RcRg SomBimsbladio Shnet %E’: igﬂfsf Fars shown |
in)figure 9 Errmnbg% 5000, BRARntRlINS3 (P RRa15 iartg@aig Wt

Figure 9, repr esent s non-altéred auditory
mai n- ef f ect %P%FWﬁmﬂmmvwmmegfmewmmmdﬁmh

0006 Led th
g:ognr fi 2:ant @g:géaugl o%légtﬁég?glh@ra; g‘&giﬁg?rs%aaréﬂ%g Ve Pérfea?%m‘éd
audi tory f ediiteshdld lefel). if7eo, ttﬁeé\%d]@fﬁh’%ﬂ roeedT{beeru%o o géﬁaudl oy

statisti Bal IS% askpgnr ficant fewer stutteri ng epi sodes -
f eedback 5 &éranepumemre@mm@abmmmawae (Ithetpntro]ler 30°can -

Non-'si: 9 ni fi %ﬂﬁn@é ﬁfﬁﬁﬁ&gﬁimbﬁs of the digital stream to determine if speech is continuing

to thereby continue to activate the speech signal. As noted above, the speech signal
can be output mterm;ttenﬂy during speech or substantlally contmuously with SPEGGIL
- | -14- |




03 FEB 2005 stuttering frequencies were found between ingle@gFFg ¢ |ns
of speech conponents (PO:40). This set of experinents provi ﬁpz
docunent ati on that an exogenously generated stuttered i ncongruous v0|ced or
spoken speech signals can induce or 5 increase fluency in persons who
stutter. Indeed, the results |nd|cate t hat stutterlng frequency can be

e " ERRE B! Nt BAPRRN R SRRl TRt ST Ll
speech si gnabamaiatpbe smtamaﬁmmltsmﬁﬁme&r ovi-de -i rrpr oved ef fi cacy in enhanci- ng

fluency in those: \X;Q stutter. -10:~:vi ew-of -t he foregm ng, it appears. that
stuttering may be lﬁﬁlﬁi}lﬁl&lw’bl@rﬂlﬁw dhe/devicsHdl may nolude ahi nvol unt ary

bl ock" at a r a ral est ed. bl em

S ated a1 cf anefBbabeSisiol Ao MMy R ARG RIS ISl RB hESERbL oo

audi tory ¥ el Gmsecerear Ta(hwinat @misfophbfid)ab tHiledfphoRé 6Fdpealke? 2SPQﬁ1%h execut ion.
at the central g§=.veLt The -overt manlfestatlons of stuttering are an atterrpt

to 15 conpen&XP t pesuple cispit isideneriher i BkS. ePatﬁutbloo‘L‘l%ihiQ tol Viddgrotree

central | evels aakfy ~Thus.,. stu ng.is
hypot hesi zed 1o’ beedghe\c{#s?no of %g%g%%gﬁ%%% és e?frlgchgﬁ‘ﬁ}”rﬁ"ltself
Stuttering chereime 'EmaJthgdz\&cblm’ bﬁiﬂadﬂix@igﬁfed%ofﬂ@ét@trcahlﬁe%ﬁte 8@ bithsS
di sease state: QHE' k of an ﬂg}{)ropm ate fluency enhanci ngb esture i s

hypot hesi zed 8" rﬁi“'@%‘ﬁf-’ @ringjibe prweteff oF to* "whenbeted or
20, mani f gt edse%%pééahgar&ﬁ%ﬁoﬁfaub %ﬁo‘@&&b&p t%@ﬁ@&ﬂ:?&h@@é ghe auditory

cortex in assimlating the appropriate orsnooth execution of the
speech act. Recenin dmaﬁmqumgltr@epiemedﬂ’r’ean ey asplteyied deﬂa@tbﬁbmﬁmh _
condition to e fluen eec adults who stufter and have conpared
he br ain | ABeHSion B! ST ARGeisa P Ahailipher L g date sieamm.

event s/ behavc@féspo@@gtoethguserﬁ &h. dhedeRcloE system;
of .25 stutteri ng; 382 Nat ure_ gisiS 1613 51896§H%W13%B?ﬁ£ﬁi@%%%ﬁ%¥on :

eni‘ssi on’ t onSYIEEAveration Itid @u@gegldanﬂpyeahfprmmpmnwmdimmusmg, 6

Neur or epgy t- ack acti e au |t _' areas
during the rrgl?gp P an%?;]{é’]lﬁ?@dga&@ym&eew%%gr@g; etg o
essenti al noflnaicyz The davice e rdab%ls@ﬂﬁéx%bse&ﬁ@%l&m%%‘ﬂie%@ﬁl %%e&ﬁi d .

i ndi cati.ng. fl ue&h%; enhanci ng pofential. 30 The foregoing is illustrative-of

the present FASFEhEHA ispirady beiag tlﬁasmféted@@@m@'domay Wn}’tthm@eemsxgm’l :
Al though a. f@élﬁsﬁ:ﬁlﬁ]ﬂf’ﬂo%é[u% E'Hﬁpérﬁ sgéonhgg ech Eeﬁﬁﬁg%r%gen descr i bed;

t hose skilled in e art I readi Ty appr C|at |?|cat|ons

are possi bl eTyplcztIhmegﬂarsph@hpa&ﬁh@danrbﬂi(ﬁnmﬁéd‘iﬁsulbromg@ﬂidﬁéﬂ soud@par ting from
the . 0§0FE 200 -no hi ngs ‘and advant ages of_ this invention. .
Accor di rfgly, ‘B8PPSO gﬁ%ﬂ Yot prowerdyralopgationgaapstision o soundsded wit hin the

scope of thi@oﬁ@ﬁp@ﬁ%ﬁ%ﬁ&t%&dsﬁ@o eg%o%'sn?'aﬂ&h t?ﬁth%h&hﬁ%wzhuctures

means- pl us-function clauses, .1t -use Fe lntended to cover
descri bed heﬁeﬁﬁmfeaswpﬁrffmthemgntﬁkrrmnhedetémmwﬂSamdnlatsb penly structural

lequi.val ent; \V ures Ther fore, is.tQ be_:
undgrstood t a‘?rH U}S%Petg ?%q?%r:ﬁ?’t‘fﬁe&r(ﬁh@@wﬁﬁﬁ aﬁ?@%é?ﬁm?lﬁﬁﬂ?ﬂ?%n and
is not to bammsﬁkmﬂe%féwﬁbib%ah@féﬂisen%% ShieRAD JosliE %leed

and t hat rmdt|hf| tions. to the disclosed erroodl rrents as we f" as- ot
enbodi rent s; s felqwing refergnecs: Blowelicst abicBevalazmiant ofetveeapee pfocedw'eﬁpﬁkaded

clains. Theé i< the follo with 10
equi vaI ent s L? ﬁﬁé %{ga‘éﬁn&f{)f@eﬂ Q’% ud’ég'etsﬁ% gl zﬁghﬁ‘%re" who stutter: II. ANN
_ : .recognmon of repetitions and prolongations with supplied word segment markers,
| Journal of Speech, Language & Heanng Research. 40(5): 1085-96 (Oct 1997);
.Howell et al. Develapment of a two-stage procedure Jor the automatic recogmtwn of

' : 30 dygﬂuenczes in the .s;peech of children who stutter: I. Psychometric procedures

(

'appifoprzate Jor selegtzon of training material for lexical dysfluency classifiers,
 Joumnal of Speech, Language, & Hearing Research, 40(5):1073-84, (Oct. 1997);
Howell, et al, Automatzc recognition of repetztzons and prolongatzons in stuttered
=15- '



0 3 FEB 2005 THAT WVHICH IS CLAIMED IS: 1. A nethod for enhancﬂde
fluency of persons who stutter, conprising exogenously generating a g%@hch
signal of at |east one prolonged voi ce gesture; producing speech defining a
first speech signal corresponding to the patient speaking, the patient
having a propensity -to stutter. during speech: productlon and |ntern1ttently

del.i-veri ng-t hpe@pQewn SHrkweaRer e, 15N Sodiers| U prh&e uE\ s BRfHe Mkt World
terrporal |y proximate to said producing step stuch”that thé& exogenously

generat ed sp eﬁ gn Fluengy Bisgirdgrs, VoleHdpp. 373-374% ﬂ‘h_trye@nh’ﬁlmc}iemhﬂendsu ency -

f-th t- wh th t | t
grol oﬁggg l/glrt?:e ge ure lsqggjggﬁﬁi %?%‘&lﬁ\”&h%@l Ap@%&@lﬂ@%é%@ﬁﬁﬁ@%ggge
subst.anti-al | wasme,aWYHuls@i,E%feﬂsan’dPAVﬁFLlé% egsceg dp&ch?r uﬁr&l Motgper ein

sai d delivyer.; g s s carried out in advance tenporal Ty proxinate.
to sai d prod félﬁ %eﬂmhﬁ@dﬁbl@nemeOtﬂmAmt@ﬂamﬁBevmt&mmca 39%e

patient - spea b ar mal ech eds durin sal pr oduci ng
step. 5. A &%43219%02%‘%%%&%%{%&%%6 gllﬂc%'R%‘@ Hydelprepenas at ed
speech si gnalif reoitgat insfel herei. ol onged / a/ sound 6 A et hod ‘according to

a a| m 5, V\,herel n &?he pro) onged /al/ sound is sustained for atleast _
1gure 6 lllusu‘ates one embodiment of a detector circuit 50 which employs a-

7. vo1ce comparator 80 to compare speech patterns of the user to 1dent1fy uregular
o '_ _ lO - speech patterns assoclated w1th the onset or occurrence (er termination) of a stutterlng
| event. The vo1ce comparator 80 is configured to compare fluent or nonnal voice |
: s1gnals to nregular or stuttered voice 51gnals to 1dent1fy the presence of a surttenng -
__event 7 _ : : L R
| As dlscussed above, the second speech srgnal can be held in and dehvered ‘cy -
B 15 - portable numatunzed devmes such as ITE (in the ear), BTE (behind the ear) or OTE
B (over the ear) stuttenng aid devices such as shown in Flcrures SA and 5B. The _
~ devices can be conﬁgured as erther 2 monaural or bmaural mput dev1ce to the user o
N (resrdmg inor prcmmate to a smgle or both ears). _ |
' Alternauvely, the aud1tory speech based stnnulus of the instant invention can
20 prov1ded na number of ways. In some embodunents the aucho stxmulus canbe .
o generated ﬁom standalone ha.ndheld or wearable devices or prov1ded asa compact
| disk (Flgure 7C) or audrotape, or downloadable computer program code (suchas .-
. transmltted froma global computer network system), or other computer readable |
L program formats code. The ﬁrst type can be can be output by typlcal tape players and | .
= | ‘ 25 " CD players wlnle the latter type can be played or output bya general purpose
| _(Flgure 7G), laptop, or lmmatlmzed handheld, palm, or wearable computers.
' Recently, consumer electromcs companies have proposed wearable devices
(featurmg abody area network) on a jacket. This dewce also mcludes a headset
| ' which can allow a user to listen to a; phcne call and music usmg the same headphone
- 30 or headset and is conﬁgured to allow a user to switch between the two modes with a
| remotc contro] sw1tchmg dewce ‘This technology may be suitable to integrate the
second speech signal of the present invention mto a similar dewce S0 as to be output
‘asan _altemauve to or in addition to the outputs now allowed, music, second speech

.16-




about 2 seconds. 7. A nmethod according to CGaiml, wherein sff Sjmz I ng
step is provided before and then intermttently durlng said pro mtep.
8. A nethod according to Claim1, wherein said exogenously generated second
speech signal conprises a substantially continuant single syllabic vowel
sound: sust ai ned for -at Ieast about- 5 seconds. 9. A nethod according to

Caimi1, where ( d ated . second speech: signal co rises
a su‘bs‘tlantlalsr%[l %ﬁ#ﬁ% ﬁ%f’%cgﬁ H%messeenﬁfpﬁes% ﬂ@lﬂécmugb%@‘ltpiﬁngf at -
| east -23 " - Gradn Eﬁﬁei&ﬁﬁu}ﬁiﬁ%ﬁv&o“n‘iﬁ%@@ut%ﬂt%a Qg&@oﬁ?ﬁftgﬂ QI%S t% Gaim:

1, mhereln sai.d exogenously generated speech signhal conprise urality -
of ‘prol-onged r?lﬁléd‘ei @%fhﬂtrlbﬁsmend:asegdsmgnai muhnﬂmadmh&ﬂlebh{e ascPRIBRAMGt her

than-the patig ectraoni cal | st red epr,oduced usin portabl e
devi ce inclu mé g’lédﬁagé’é*’t g ?‘%)’* eﬁﬁﬁ»% If‘edﬁwzmamnegﬁ% -and,” (b)
a prol onggd PershaENemork, &ﬂnco%'ﬂ@@mc,?f/ erein said

exogenously ch{}erat ed speech si-gnal conpri ﬂtﬁg{/&ﬁura é a%Q?tl%Ql d prol onged

sounds seria té@lotle?x“gh@ 18a20Nt Thectrdtatt oéﬂnhdocsmﬁk&it isteredy
tenporally s the ot A. et hod. .according to Clalml
furt her corrp[rﬁ?:gl nr&%ﬁ@[’ ergﬁreb {l{egﬂﬁ‘i’r“céﬁl]]? bt ecting a stuttering event .
when the patient Mteﬁmﬁﬂ&ym'e 8dnd @péecﬁrsigﬁﬂl a{uﬁﬁ) ﬁﬁbﬁlﬁ?&f’th@&)‘?éseﬂm%nb&?

detectlon of the stuttering event .
7 o an emcorporated 1nto conventronal consumer devices: For example, it 1s -

- 10 antlcnpated that the audlo natural speech srgnal strmulus of the present Jnventlon can
| ' be mcorporated into commumcatron devices hawng v01ce or rmcrophone inputs (such
) e 7 ‘as the handset or base of a telephone or wireless telephone body) or other audio-
- - ' prompter dev1ces Whlch can be easﬂy accessed and used when auser wall be typ1cally |
| e expected to speak at vanous times dunng operatlon Flgure TA 111ustrates that the
‘. 15 . second speech srgnal 10s can be transmrtted from one or more of the base 204 or -
- ,‘handset 202 of a telephone 200 Flgure 7B 111ustrates that the s1gnal 10s can be E
B -.transmltted from a wireless telephone body 210, B : .
o I other embodlments the second speech srgnal 105 can be held in and
o provided by (wnst or other type) Watches 220 (Flgure 7K), bracelets lapel or sh1rt
. 20 ) pms, necklaces 230 (Flgure '7E) or other proxrmately worn (wrthm the aud1ble range
| . of the user or pat:tent) _]ewelry headbands eyeglass frames, hats and the like. Figure - |
o D illustrates a headphone devrce conﬁgured o prowde a binaurally relayed second
. speech 81gnal 10s Wlnch as shown is output from earphones 240. Frgure 7C
o ‘iltustrates a compact disk or other audro storage media 240 while Flgure 7D _
25 illustrates a computer 250 wrth audio ontput. Tn any event the exo genously generated o
' | aud:ttory stmlulus assoc1ated with the lnstant mventlon can be an effecuve acoustic
- - mechanism to enhance the ﬂuency in persons who stutter. '
Some embodlments of the devices 10, 107, 10” of the present invention may
- employ external battery packs wh.tle others may employ internal battery power -
30_' sounzces. Of course, extension cords and direct power cords and trickle chargers can
- alsobe employed. One example ofa lcnown BTE hearmg aid W1th DSP and an
o _extemal battery and processmg pack isthe PHOEND( produced by NICOLET
. Company of Madison, Wisconsin.
-17- -



13. A nethod according to Caim12, wherein said deliveri nggsaé?gBi 0
automatically selectively carried out in response to said det ' gﬂﬁep

14. A method according to Claim1, wherein said delivering step is carried
out responsive to user input to initiate said delivering step. 15. A nethod
according to daimil,. further conprising.the step:of storing in an audio. -

edi Um Nl exogenousiill Rt i BRSS! IR Bk draUAURARNSh fager at e

speech S|gnal IS prow ded - y a: spo en voi-ce froma persan o n.th
patient. 'Jt‘?éteﬁ qtgces or @I&plﬁml@;ecuﬂa‘elcemgrmas dAdedrdmgly, tig step

;?gﬁit”ed ot g2 ac?or%t B %o B B Rl SR SRS RHE ol ep 1 <

repeat ed a ploombininysoffwdre aRbhattteRgaspadtel pr oduci ng step. 18. A met hod
accor di ngst o O aim 15, wherein, said exogenously generated speech signal

conprises®a pl ur a|’]}hp)prespntdpver§rogﬁs alsp desstibed uetmgngeutcham illastgains ard Sloclnds, |
PRIy S g e T R
del i veri ng S ﬂahrckldsagmns)t axtl wﬁbrﬁ&tfdilsfohﬁlocﬁﬁ icfin be 1n1plemented by computer o
3 program mstructlons These program mstructlons may be provrded to a processor
| ; ) c1rcu1t(s) wrthm the moblle user terrmnal or system, such that the instructions Whrch.
: ‘l1_0 7. ' execute on the processor c1rcurt(s) create means fcr mplementmg the ﬁmcnons
' spec1fied in the hlock or blocks. The computer program mst:ructlons may be executed
by the processor cu'curt(s) to cause a senes of operatronal steps to be performed by the
' processor crrcutt(s) to produce a computer n:nplemented process such ‘that the
S h mstructlons whrch execute on the processor clrcmt(s) provrde steps for 1mp1ement1ng '
15 _the functmns spec1ﬁed in the block or blocks e
: | Accordmgly, the blocks support combmatrons of means for perforrmng the
' : speclﬁed functrons comblnatrons of steps for pcrfonmng the speclﬁed functlons and
. _, 'program mstructlon meatis for perfornnng the specified ﬁmctmns It will also be
o ' | understood that each hlock, and comhmauons of blocks, can be lmplemented by
. 20 ' speclal pmpose hardware—based systems Whlch perform the speclﬁed fI.IDCtIOIlS or’

steps, or combmatrons of specral ptupose hardware and computer mstrucnons '

__ , EXAMPLES P
_ - Exogenous stuttered and normal speech mgm]s were generated and compared
_ 25 - for effectweness Incongruent sPeech s1guals were used i m order to compare the -
| mherently mcongruent nature of exogenous stuttered speech to that of i mcongruent
 fluent speech (in mcongruent speech, the second speech signal contains different
- phonemic matenal than that read aloud by the parttc1pants) to deternnne 1f ﬂuency
' reductlon is achreved and what components of the mccngruent second speech signal
‘30 7 nnght be responszh!e for the reduction in stuttenng (or the enhancement in ﬂuency)
. Thus, the natural classification schelne of vowels and consonants were examined i in
'_ both dynannc and relatively static vocal tract positions. Expenment Linvolved
meamngful speech normal continuous speech, normal mterrupted speech, stuttered
-1 8-‘




exogenous signal is transmtted froma source which is p05|t@QhFEB 5inate
to at |least one ear of the patient 20. A method according to darm

wherein said delivering step is carried out such that said exogenous speech
signal is transmtted froma location which is remote fromthe ear of the
patient and travels- through the air-and into the ear of the paticent while

the patient pgy ech-signal at ed
by ‘a portable d%ﬁp%%ﬂgg% o‘tﬂt\‘%tgrreggﬁ EE@ %J%lé%t ﬁ#g@ﬁl‘é‘fl Esdp‘g)
A et hod accendi¢angonantsCya] aidf, /siwestet/n sai d exogenous speech si gnal |s

adj ust abl e by the atleaé SO thy{ t he- patlent can-. sel ect- .a . desired si gnal
duration, a desir ct BPERAHE s vhostulics (wales, 2 femplesomenmaged T

- provi ded duri dl n a| m 15,

wher ei n-sai dyfitg? ls?e?fl gg g%{ep%%?gglg%‘p %‘%‘m‘ﬁ‘? &Q&g ?'?‘%ﬁg ???8&&"} ,
exogenous? y g&nespeedﬂamblemgngsﬂfseﬁderﬁl@]mgarh&ipeﬁtshadﬁ %@tﬁe@dp devi ce at a
| ocati-on that is regﬁt e froman ear regept acl e thereof. 23. A method

accordi ng t.oVe e YRBHFB?IW&FH Bisrapentc @tﬂﬁ%ﬂ@@@dPgﬁEﬁ@hfSﬁ?@nal

conprises a S

prol onged vo?iggfeggjsﬁ?}gﬁ eec ggr(tﬁ'el)%y{)dsﬁ@%vﬁggletlﬁ ﬁ%&gﬁ%gggdeﬁﬁﬁg%tep
conpri ses- vaﬁqmﬁglﬂl?mnxhcﬂo&xpdrmqntml'ﬂmgwd expériRerfew e @usRdetmcsd RN S 'S
dellveredto at | o [ 24. A net hod acg¢ording to Claiml, -
wher ei n sai dﬂ%g%%%%fé&f ?‘g@ﬁ@@éﬁsﬂ“éﬁﬁﬂn Wr@@gpaﬁetmstsé@e .
spoken | snsecimsemeaathrwghehtﬂle ek G RAGH HOMNSA W 4&5&3&&%&@@ @hsddl§ Speech

provi ded by the: &tlent during ‘sai d producing. ste accord| ng
to Caimil, Gdmolste redice %%ﬂg’@hﬁu@ﬁw&dnbo&ta@empeﬁslpaﬁgpaﬁs hstemdltees a -

P0C hod acoor APbisAFHBR AR (iAot ML onlt R o TRRE BRI T 1 et ot
by one of an overThd‘tﬁrsea:tperhﬁitt de[uirB@pﬁﬁétpaﬁBﬂ) Edteid fﬁn@ﬁ{grgﬁﬁ'f%nt or 25
o stuttered speeeh samples presented conhnuously or mtenmttently (5 0% duty cycle) |
15 Both speech samples were mcongruent recorded text. The stuttered speech sample
' contamed dlscrete stuttenng acts on all words. . . . o
7 "In the second expenment parttc1pants hstened to four contmuous speech -
- szgnals a steady state neutral Vowel /af; a three vowel tra.m representmg the three
| comer of the vowel tnangle /a-1-u/ a steady state consonant /st; and a three consonant
20 g tram /s~sh-f/ 'I‘he consonants were. selected as these could be presented inthe
. absence ofa vowel Steady vowels and consonants and trams of each were used fo
. represent d1ﬂ'erent levels of proxumty with the speech act. Partlclpants also read a
_ control passage with Non—altered Audltory Feedback (NAF) Stuttermg ep1sodes
 were calculated from the partrc1pants vxdeotape recorded passages Stuttenng was -
: '. 25 | _' .'deﬂned as part-word repetmons part-word prolongattons, and/or maud1b1e postural
ﬁxatlons ' 8 o ' ' o
~ The stlmull for these samples were recorded ma sound-treated room with a
d1g1tal tape recorder (SONY model 8819). A normal ﬂuent American Enghsh-
' speakmg adult male produced the vowel, consonant, and ﬂuent sPeech samples for
- 30 both expenments "An American Enghsh speakmg adult male who stutters produced
the stuttered speech sample for the first experiment. Both speakers produced spcech
samples at normal vocal effort. The ﬂuent speech samples used text at JU.'BJ.OI' hlgh
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03 FEB 2005 27. A method according to C aim15, wherein salgég E@ﬂf step
Is perforned by recording said exogenously generated speech §§3| o]
conpact disk 28. A nethod according to Claim, wherein said delivering step
generates the prolonged voice gesture so that the second speech signal has
a duration that is:less than.2 mnutes and is. |ntern1ttently Tepeated o

dur i ng -sai d - jevelitext pagssges withi sriinllbﬁﬂﬁﬁslﬁn@%ﬁcub% rtlEbs@Pé%th %hé“ nut es

between- succeg&i ve del jvéring steps. 29. A net hod accor I'ng to Cl
wherein sai d PARICIRABRIS ¢fdhe exmgnimentsar r i ed out by one of a portabl e hand heI d:

ot Tr o on AT GO OB 05 B8 500 LR BA0 Bl DBV RF o 1

15, wher ei n $dicintosH 9m30mvmemrsmastmdeﬁbeebnbxsaeap«tsglvfasgage%tea\%ﬁleght ?S

be wom as a_belt 'clip, watch, hat, | | ; jacket
adapt ed t% bg“@[&‘% PPrgKLapal HSM?@WE&GS&UNE tmsmnfz)wasusedammubuace o
communi catio r’ear, sts so as.to
directly traﬁlslé%ctuktb%?tsh%grﬁgﬁﬂérom @%@%ﬁgéﬂ?ﬁ g’ﬁ cheglsa tentintervalsy the
ear canal - of r&ﬁldemlosemed?t&om,%wdew fiee sécond) 'FHRSEWehembh l’&Bﬁléd%tcpfdo’ﬁﬂﬁ%t who
stutter, n‘gﬁk%@g rgrage medi um.conprising at | east: one
pr e- determ n 3@5 ‘ifi‘t’f@"r ?é@ﬂlﬁﬁ%é@lyp@mldﬂﬁ!ﬂpl@esﬁﬁﬁliﬂmw@hm
thereon whegegy e t Si gnal
conpr i S6s. at Hé)';st oa%*%%t?ét‘ge%ﬁ&s%Pﬁ‘ﬁ%&é@%@%ﬁﬂoﬂemﬁtﬁ%m
associ at 8 WPRR.3AVY) atiat sudihle devgbcomiiitabiy i@ eyt mtﬁa@-&mdﬁts spoke -
conmmuni cat i Oﬂlt%“ i ai.d di ogﬁﬁrggﬁl\%dl um and sal d_speaker; '
activation sw g pSE’é’f‘%’B%O d fppdeh3 33 B%b#fﬁs%det@boutvtﬁmom said
audi-tory st i fost S6mBER aibushORRh at Jﬁt 1 frfefh 'er,nQﬂ‘or %ﬂhm@%&a&eto a
0 a

user -at.desired tines- correspondln ‘east -one an epl-sodi
stuttering e%ﬁtﬂl@ﬁphm?@ Qput vok fednmtameideo. cmnad\(sﬁ‘nﬁ’ afodel@CPrDERGE).on of

speech by the useﬁ,l tg mttentl(i/ duc{a'rdp t he ductl n of speech -of
y pro £81 §a

C

o
1||[-'

t he user. to-t here "'ﬁ’?ff’ ?q“ﬁl‘tﬁf%tautters
t 0 enhant®. thcﬁbmefm;dwbi'y feRaBRR CHREESR For Et%enﬁeﬁsr tscs.eo eClaim

31, wherein said auditory stinulus speech signal is conf gur to generate
a prol onged 5 TaseRt m%@wfﬂildpﬁdcﬂmgéﬂle\mm Todbenfiguwes INAF -

- represents non-altered aud1tory feedback, “FI” represents ﬂuent mterrupted “SI”
_represents stuttered mterrupted, “8¢” stuttered contmuous and “FC” rcpresents ﬂuent |
o ccntmuous As shown, a 31gmﬁcant main effect of audltory feedback on stuttcrmg |
. 20- " frequency was found (p—O 0004).. Single -df compansons revealed there wasa -
o srgmﬁcant reducuon in stuttenng for all forms of altered audltory feedback relatlve tc
- ) NAF (p<0 0001) No statrsttcally srgmﬁcant d.t:Eferences were observed between ‘
ﬂuent and stuttered speech feedback (p—-O 76) or contmuous and mterrupted speech | _
| feedback (p—-O 10) ' | ' i -
‘ ?.5 ' S Means and standard errors for stuttermg ﬁ'equency (1 €., the number of -
o smttemg episodes/300 syllables) as a function of audltory feedback for Expenment i
- are shown in Figure 9. Error bars represent plus one standard error of the mean. In |
Figure 9 “NAF” represents nou-altered audltory feedback A s1gmﬁcant main effect |
o of audrtcry feedback on stuttenng ﬁequency was found (p=0. 0006). A post hoc
. 30 smgle-df companscn revealed there was a s1gn1ﬁcant reducnon in stuttenng ﬁequency
for all forms of altered aud1tory feedback relatrve to NAF (p<0.0001). There were |
‘ also statlstlcally srgmﬁcant fewer stuttenng eptsodes ‘when the auditory feedback was
a vowel or vowels Versus consonants (p<0 0001) Ncn-mgmﬁcant d1fferences n
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-26 0 3 FED 2005 duration of at |east about 2 seconds, \/\h@@iﬁ@{ﬂgﬁ
device further conprises a user input trigger switch operably associ ated

wi th said speaker, and wherein said user input trigger switch is configured
to accept user input to initiate a substantially inmediate delivery of said
audi tory stinulus speech signal such:that it is audible to the user. 33. A
devi ce. accor gluRteritOh I caerend.sal ¢odevi ce further cgnprises a - -
m cr ophone -and a s?g%%ng%&%%%r%ﬁgg%%gg ;Qg@g%!é]%'é)?%gc ﬁ%ﬁ@?@ntﬁ -
speech si gnaPge#flr at ed- by ‘the user's -speech. 34. A device according to -
d ai m.33, wherei ngsaid fcilfevi‘ce isxconf,-'_'%ur-.ed:_‘to .automatjcally output said -
audi tory stinul usTgﬁéng * HPGHentS Pre (ie (FEHngal dacwneniatiopdlat én exegenousddy an
anal' ysi s of . phrats®stuite®l S8 RerudHE Po; i-d, audlt arv,stinqulus speech

S anal s pr vl e e R B Vol APbe fkéh PG Gl e oRE Dot 2
seconds td 2ineraesse Busncyrid pessonswho gutien dndéetihthe hesulte fridevats thit shheringer ' s

speech, ‘and wherein . sajid ‘auditory st.imjus speech signal._is delivered in a
manner whi c-hwgﬁ%ﬁgc%age@ © ngﬁfﬁgﬂe %‘{W%Gﬂ%‘?mgﬁ grngengussighal ishpsed paech -

pace. 35. A saitéred ora69hdlishsEchO PR Mha hse WG SloRenduly e Al Wicegd d
devi'ce i's confi '%gr_ed to i dg% ify the ini ﬁat .;o%°§%‘%d“t§1é’?%%¢%‘§§¢?3’§m8 speech’

pr oduct i on b§PeeHEsigadlcopprising vowrelsyay provisie gmatoved efficaeylintenhaming m cr ophone
and sai-d Si"gflﬂéﬁcgﬁl?ﬁ}%%ég{f and wherein said device is configured to o
interm ttently ottpu s,ahaba. 't ory stinulus speech signal while the user- .
i s speakl®hg: so t hhtvitWeorahefor@ioings it appbdss it hArdARafo Rl (hal 1S
| ess than about -2 m nutes and.so that. successive auditory-stinulus signals.
are out put t SPEPRRSTRRE Meehapisihio ap ‘Snvedudaryblock wt o henital legalstatlmbthan 210 .

sgconds bet WegRnSME ' iLory si.gnal s... 36, -A device.according to
Clgai m 31, wher ei'nﬁgal éefgcll@%ﬂ#égc%tﬁ%figg&%ﬁ]qyo -Woaegt@ﬁfsdnéﬁ Pt e
stimul us spegaierats gmaiditony esledst ireohdrfsngl Bl A FirtvoRuris 9 blcekSREGEEcL Wi th- the
audi-tory s-pe‘ex'%h Si e#l r vgé}gﬁ‘?l east one prolonged vowel sound havi ng
a duration of B‘é?%g% f %g%ﬁﬁai Vele ATy eR snaafestationsaf siationgard an attemptetoner.
whi ch al 150Wscdnhjensife bt the: A FSURS LA oAl kYt SRESCH pace. 37.0 A
devi ce according to C aim 36, mﬁ%‘?églfn sglg ggg#b%artgﬁ%g wﬁg‘zeisag%ééﬁﬁaéi gnal
has a pr ol orfPEEPISRANs| compehsationc Thusyestutterinmid hyipbthesizel todieiadrm b at - | east .
about 5 seconds .ch is configured to.be. provided- in advance of when the-
user speaks %2‘2‘7%??%%%@&{ &'?ﬂﬁ%ﬂﬁ i ¥§E_§m§@m&%§&@§nﬂomw toghepie 2006
38.. A devi cefacfeedrth af itifectidiRidBeds st TRl ! pcefHrther € i'ses a
det ect or operabl y associ ated w teh"saird pr o%gggggn %ﬁb@gﬁt%ﬂéﬂgﬁgp aglrglgf,g'sai d
det ect or corBSYth Edypethaaizetio hertbe predeminate ativlagica Eictal thatisiéthéitedgrevent |-

and whergj n,miNeRAMALEOND; n.recognition of .the jnitiatiqn.-of gn. -

i npendi ng o’rmézliﬂgfu_al dgltglﬁé) (laarc?igogn%@ﬁ? 8?1&1}%%)[} GVB‘FAIE%CQY%HP_ At ce. .

i nt er mi t t-entthy agproptiate plamabelsraswuth eLécntish bmklsgee%aeaeﬁ "R &Gk 'fiﬁﬁ%iﬂgd uration
device according To daim

of  bet ween about, 2 seconds . to 2 m nutes. 39.

2
31, wher ei n BOFHUES #YS FRFPloypd charal sppechionditign 4o indunp flisng spexch inadallist y of -

priedet er m neghdlithk& -8Rt &g?‘? : ‘ ed,audi tory stinul spoken - .

speech signal s,. t&%%ﬁﬁﬁél\??ﬁg | ?‘g{rh\ér??ﬁg%? %eﬁgoggm%ﬁteéﬁc&gmgéjé%%is, and -

wher ein sai ¢itetinglevents/behavidrs.efent.¢s Fonat 8l.,20 PECSRIdy WY Rkl b%sréﬁsréfal ly
th a '

output ‘t,@ t ser esired oral |y spaced apart tines w a =
plurali t2§_ op&gﬁ%ﬁgh?@dﬁeﬁ%@-dégtqg?é%éinwg ot Al.rhBosiiren enission imngrepky
stinulus si JR&l/dedPphideses i of yeen. ab dsn{Qn2 M nutes.
40. A device acco‘*r)%?ng to%aé_u m 31?16?;;\,&{%%?}%%2% He_éwteuﬁge}?ﬁ%%hgogggft ory '
sti mul us- spé&EP)sAglagk of sctivatibninehe ayditiry dicks duding the xegenaaine gener at ed .
audi tory‘s”sﬁﬂﬂe&éﬁsﬁ%%% Beach 'sng]gnd conprising. at |east one prolonged -
vowel sound havi ngra-auy &t FUSHVES- Bk A assrntial Harm e Heder the chgtl speec

m nut es, t heonditibewas hofd HindRains flgkR § ir%ofﬂzf bLagifed to be are output to
t he user, .such th%theywig’re_ gerrp%(al 'I;’/’ separ _eé In'time. PR '
- 300 e foregoing is illusirative of the present invention and is not to be construed

~ as limiting thergof. Although a few exemplary embodiments of this invention have -
been desoribed, those skilled in the art will readily appreciate that many modifications .
are possible in the exemplary embodiments without materially departing from the
- - 21 | |




41. A device according to Caim31, wherein said device is c@@if&ﬁ Q005 t h
a user activation switch which allows the device to provide said auditory
stinmulus speech signal in advance of and tenporally proximte to the user
speaki ng. 42. A device according to Claim31l, wherein said auditory
stinul-us speech-signal. conprises. at |east one spoken prolonged single -
syl | abi-c" voi @8veldsachingssnd advantges Af thisineentionc dicdovdingly allsabhiddificalienei n -
each of sai.d . af._ cone. pral onged voi ce gesture sounds:is sustained in a
substantial | ﬁ?@%@%& E%QQ‘? ’é‘%ﬁ@ﬁ& B&@%éﬁé@m&%ﬂaﬁ mveniagn apsistinedingthe elairss. 44.
A device. accﬁmmm;_ge&"ﬂlﬁ,ﬁ,%@ﬁ e i T AVEE speech . =
signal conprises a steady state aﬁﬁs%\{}se--ﬁggfj%g%u‘g{%ﬁl%eeg%k&ghé .
subst ant'i al | yiraeessfesaried hareit & perfoaming thorecited figetion altbatt oRlysRuensls. 28 _
03 FEB 2095 Aég Véegﬁé’i g%a’c‘cdr%i'r} to C.ajim 3], wherein said auditory s
stimul us 3pedeh Ut ESR SR UCTRgy Taersfredbisde hanndersiond thetitheai ned
i n a subst antforekbin siﬁl%@&atﬁie&if%@ﬂ% nvERGnHGE néttio HERS: Ul iRggconds
46. ‘A de'viice'_'ac%o'rgi'_ng to Claim 31, %E’r‘_-’ém ?&Figglé@&glé’ﬁgﬁéﬁ@ggéﬁﬁﬁgd o
audi tory sti fiMespegige embodigreats disoigredlsandl that mhadifikdtions ﬁi‘thaﬂtsbldmsgﬁd_ ispoken
voi ce. gestur {neluding.at |east -one of (a) a-sustained vowel train.
sound. I ast i‘-ngn-%g wezlﬁ‘(l”a -gﬁﬁaﬁ-%g’&ﬁtﬁg%é@&n@ “?‘FPHH%’%%"I t‘égﬁnlcbadeé“@@y%ﬁlened' =
singl e’ vowel ssopend thesipeRfed @hiRE Thakokhtidn &€ - s md b
devi ce aggording F el 31, wherein said ei‘_féggﬂ‘?&%ﬁy"%‘gﬁ‘ﬁfrﬁ%ﬁe . a’u"c‘i"ut@or‘y.
equivalents ofthe__claamsque-includthherein. R LT B

sti mul-us ,

S22



speech signal conprises a plurality of different prol onged Q/QVEEB\Qgﬂge
gesture sounds, each having a sustained audi ble duration which is at |east
about 10 seconds |long 48. A device according to Claim 31, wherein said
device is configured such that it is portable, and wherein, in use, said
speaker is sized and conf}%}gured to reside proximte the ear of the user

such t WHASIWHIEH Y EASDED fener at ed auditory stinulus speech signal is

input into at | east one ear of the user. 49. A device according to daim
31, wherein, during operation, said speaker is in audible conmunication

wi th tHe Ausetho) idr dnBaricgipdhe Myeh@adipetohd WHd blRed)S&hpSdied :t hat sai d speech
signal is output fromsaid speaker in_said device froma |ocation away from
the patient SYAZNOHEN SeneaviElss: tpeech Benal phaf leasbore moloRepbLoiEhest® t he air

before entery g f td: i . i I peaki ng,
and wherein ﬂtrﬁ(glcgglsﬁagéeéﬂﬁig ﬁg{nggdrr%xgc eg%rétlgrﬁ %&%ﬁhﬁéﬁoﬁégﬁg &he‘iﬁa%g‘gw th an
i nt egr ahe ppeakkavindOpropeniity ite euticrohntigpedch pfddactiord kndwher ei n sai d device
is incorporated i nt@}ééege hod froman ear receptacle

of a telephone away
t her eof . 51.mt/§_nH]§t\9}1 LEBre §XP%eI@P§VﬁPI?I?te&m%IP peaglity ﬂ?l.R:'l’iUf’E‘)tr y stimulus
speech tahg(gtm%@xﬂnﬁe@@gﬂ&ﬂmawhg 8fep dudPREHe é&cggeﬁéuslééeneétéﬁg¢&eh accordi ng

to daim erein said auditory stinulus speech si'ghal conprises a

pr ol ongeghalswetlibkohemto tedberdhnephpnaavthe detry od thperasiont. havi ng normal 1 uency
-29 0 9 FEB 2005 53. A device according to Caim 31, wherein said

device is configured as one of an over-the ear, behind-the-ear, and in-the

ear devi eemefhdd abroidivi ECCREAQ] AhBid Be & Rhilodd prolh1eks vBics akduUsieactSt or age
mediumis a conpact disk. 55.. A device according to Caim31, wherein said
audi o Signehepnprsgs wrnredntprisaspralons substantielyeldade veweloothdg to C ai m 31,
wherein said device is incorporated into one of a portable hand held
device, a witing inplenent, , and a wirel ess comruni cati on device or

3. A method according to Claim 1, wherein said delivering step is carried out in advance of

and temporally proximate to said producing step.

4. A method according to Claim 2, wherein the patient speaks at substantially normal speech

speeds during said producing step.

5. A method according to Claim 1, wherein said exogenously generated speech signal

comprises a prolonged /a/ sound.

6. A method according to Claim 5, wherein the prolonged /a/ sound is sustained for at least

about 2 seconds.

7. A method according to Claim 1, wherein said delivering step is provided before and then

intermittently during said producing step.

8. A method according to Claim 1, wherein said exogenously generated second speech signal

comprises a substantially continuant single syllabic vowel sound sustained for at least about 5

seconds.

9. A method according to Claim 1, wherein said exogenously generated second speech signal

comprises a substantially continuant single consonant sound having a duration of at least

-23 -




tel ephone at a location that is renote froman ear recept aclﬁ me f 57. A
device according to Caim31, wherein said device is config 3 85 wor n
as one of a belt clip, watch, hat, l|apel, jacket, eyeglass frame, and pin
and so that the device is devoid of head or ear sets so as to directly
transm’% the signal fromthe device through the air and into the ear canal
of the 338B> sesANdsA device according to O aim 31, further conprising a
renote control unit configured to activate the output of said auditory
speech signal 59. A product for enhancing the fluency of a person who

st ut t erld), Acoetpod s¢cogdiagitealidim 1swhemmesaitbdiogenansiypenanied speeckxipgeihnousl y

gener at ed speech si.gn i hcl udi ng at .| east. one prol onged voice gesture
sound HEWPHGSH EI;HHF@?X %‘I%PTB{‘]’HE B&Eg‘ﬁe%’é Vozces%eéﬁﬁg%léo gﬁpqlﬁ“"ﬁ Véré’%ﬁﬁ‘ﬂ

gener atfkkriardhp Fﬁt?éﬂ'ﬂ aftf S8 rdnaNy SR PRI R oHSiA%sinBS fQ@dldGievice enhance
their speaking fluency, wherein in operation, said exogenous speech signal

i s adapnduding ablgasteneped) aprelongdrvoms] amnaadid ardy (Bt profonged vravel ssandut put
intermttently to the user to enhance the fluency of the user who stutters.
60. A new product according to Claimb59, wherein the at | east one prol onged

voi ce ges Nth@thbcﬂlﬁ&déﬁﬁté% f CLafeberniroRtall Kopaesy\sershted @fmﬂh sfhal A new
product according to ai m 60, wherein the prolonged vowel sound conprises

a pr ol owgwisess? plagalitiiot said pratenged shwnds sasialigilelivased torthe patienpsedgbengh is - 30

0 3 FEB; 2 t ording to Claim®6l, wherein the prol onged
[ al so?ir?éggrgcsl%ﬂpd)ﬁ\?lgﬁﬁgggdg%lﬂgtﬁq@%%&o about 5 seconds. 63. A new pr oduct
according to Claim59, wherein the at | east one prol onged voice gesture
conprises a prolonged songrant sound. 64, A new product according to Claim

59, whelefrmethed asorling tiClepade irdichepmprising the sep of aulsraheally detseing
i mar i OORL Lot ¢ ; . A product
P cor ai e TRIGR SR PR (Rl M o U B0 B, "o

st or ageleteetionunt tensitistiag essent i al | y of prol onged voi ce gestures.

13. A method according to Claim 12, wherein said delivering step is automatically selectively

carried out in response to said detecting step.

14. A method according to Claim 1, wherein said delivering step is carried out responsive to

user mput to initiate said delivering step.

15. A method according to Claim 1, further comprising the step of storing in an audio
medium the exogenously generated signal, wherein said exogenously generated speech signal

1s provided by a spoken voice from a person other than the patient.

16. A method according to Claim 15, wherein said delivering step is carried out by

transmitting the stored exogenously generated speech signal.

17. A method according to Claim 16, wherein said delivering step is repeated a plurality of

times during said producing step.

18. A method according to Claim 15, wherein said exogenously generated speech signal
comprises a plurality of different spoken prolonged voice gesture sounds, each having a

sustained duration which is at least about 10 seconds long.
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23. A method according to Claim 1, wherein said exogenously generated speech signal
comprises a plurality of electronically recorded predetermined spoken prolonged voice
gesture speech signals, and wherein said delivering step comprises varying which of the

prolonged voice gesture speech signals is delivered to the patient over time.
24. A method according to Claim 1, wherein said exogenously generated speech signal
comprises a stuttered spoken speech signal which is incongruous with the content of the

speech provided by the patient during said producing step.

25. A method according to Claim1, wherein said exogenously generated speech signal

comprises a prolonged vowel sound having a duration of at least about 2 seconds .

26. A method according to Claim 15, wherein said delivering step is carried out by onc of an

over-the-ear, behind-the-ear, and in-the-ear device.
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minutes between successive delivering steps.

29. A method according to Claim 15, wherein said delivering step is carried out by one of a
portable hand held device or a wireless communication device or telephone at a location that

is remote from an ear receptacle thereof.

30. A method according to Claim 15, wherein said delivering step is carried out by a device
configured to be worn as one of a belt clip, watch, hat, lapel, jacket, and pin, which is adapted
to be positioned, in operation, such that it is in audible communication with the patient and
devoid of head or ear sets so as to directly transmit the signal from the device through the air

and into the ear canal of the user.

31. A device to enhance the fluency of persons who stutter, comprising:
an audio storage medium comprising at least one pre-determined exogenously
generated auditory stimulus speech signal thereon, wherein the at least one predetermined
-auditory sttmulus signal comprises at least one prolonged voice gesture;
a speaker operably associated with said audio storage medium;
a power source in communication with said audio storage medium and said speaker;
and
an activation switch operably associated with said power source;
wherein said auditory stimulus speech signal is configured to be repeatedly output to a
user at desired times corresponding to at least one of an episodic stuttering event on the part
of the user, in advance of the production of speech by the user, and intermittently during the
production of speech of the user to thereby provide an auditory stimulus to the user who

stutters to enhance the fluency of speech thereof.

32. A device according to Claim 31, wherein said auditory stimulus speech signal is

configured to generate a prolonged voice gesture having a prolonged vowel sound with a
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£0 3W7il\ de)vi:g ;%go%dl(n)g tc\JN Z?la1m)31 wherein said device further comprises a microphone and
a signal processor configured to receive and analyze a speech signal generated by the user's

speech.

34. A device according to Claim 33, wherein said device is configured to automatically
output said auditory stimulus speech signal to the user from said speaker based on an analysis
of the user's speech, such that said auditory stimulus speech signal is provided with the user's
speech for a duration of between about 2 seconds to 2 minutes, and is incongruous with the
content of the user's speech, and wherein said auditory stimulus speech signal is delivered in

a manner which allows the user to speak at a substantially normal speech pace.

35. A device according to Claim 34, wherein, in operation, said device is configured to
identify the initiation and termination of speech production by the user by monitoring the
signal received by said microphone and said signal processor, and wherein said device is
configured to intermittently output said auditory stimulus speech signal while the user is
speaking so that the auditory stimulus signal has a duration that is less than about 2 minutes
and so that successive auditory stimulus signals are output to the user temporally spaced apart

with at least about 10 seconds between successive auditory signals.

36. A device according to Claim 31, wherein said device is configured to provide said
auditory stimulus speech signal intermittently during the user's speech, with the auditory
speech signal providing at least one prolonged vowel sound having a duration of between
about 2 seconds to ab.out 2 minutes and in a manner which allows the user to speak at a

substantially normal speech pace.

37. A device according to Claim 36, wherein said auditory stimulus speech signal has a
prolonged single syllabic vowel sound with a duration of at least about 5 seconds which is

configured to be provided in advance of when the user speaks and/or intermittently while the

user speaks.
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41. A device according to Claim 31, wherein said device is configured with a user activation

switch which allows the device to provide said auditory stimulus speech signal in advance of

and temporally proximate to the user speaking.

42. A device according to Claim 31, wherein said auditory stimulus speech signal comprises

at least one spoken prolonged single syllabic voice gesture sound.

43. A device according to Claim 42, wherein each of said at least one prolonged voice gesture

sounds 1s sustained in a substantially steady state audible range for at least about 5 seconds.
44. A device according to Claim 31, wherein said auditory stimulus speech signal comprises

a steady state /a/ vowel sound sustained in a substantially steady state audible range for at

least about 5 seconds,
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51. A device according to Claim 31, wherein said auditory stimulus speech signal is a

recorded stuttered speech signal.

52. A device according to Claim 31, wherein said auditory stimulus speech signal comprises

a prolonged vowel sound recording provided by a person having normal fluency .
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56. A device according to Claim 31, wherein said device is incorporated into one of a

portable hand held device, a writing implement, , and a wireless communication device or

telephone at a location that is remote from an ear receptacle thereof.

57. A device according to Claim 31, wherein said device is configured to be worn as one of a
belt clip, watch, hat, lapel, jacket, eyeglass frame, and pin and so that the device is devoid of
head or car sets so as to directly transmit the signal from the device through the air and into

the ear canal of the user,

58. A device according to Claim 31, further comprising a remote control unit configured to

activate the output of said auditory speech signal.

59. A product for enhancing the fluency of a person who stutters, comprising an audio
storage medium comprising an exogenously generated speech signal including at least one
prolonged voice gesture sound having a duration of between about 2 seconds to 2 minutes
and generated by a person other than the person using the product to enhance their speaking
fluency, wherein in operation, said exogenousspeech signal is adapted to be relayed to a user

as an auditory stimulus that is output intermittently to the user to enhance the fluency of the

user who stutters.

60. A new product according to Claim 59, wherein the at least one prolonged voice gesture

includes a predetermined prolonged vowel sound.

61. A new product according to Claim 60, wherein the prolonged vowel sound comprises a

prolonged /a/ sound that has a duration of greater than 2 seconds.
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62. A new product according to Claim 61, wherein the prolonged /a/ sound has a duration of

at least about 5 seconds.

63. A new product according to Claim 59, wherein the at least one prolonged voice gesture

comprises a prolonged sonorant sound.

64. A new product according to Claim 59, wherein the exogenous speech signal in the audio

storage medium primarily comprises prolonged vowel and/or consonant sounds.

65. A product according to Claim 59, wherein the exogenous speech signal in the audio

storage medium consists essentially of prolonged voice gestures.
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