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of the | went24am The present invention relates to devi cespangsoetsbds f or
enhancing the fluency of persons who stutter. 5 Background of the

I nvention Conventionally, stuttering has been treated by several different
types of treatnent, including psychiatric therapy, drug therapy, and the
use of altered auditory feedback, generated by electrical signal
processi ng devices, 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 prol onged or slowed speech, rhythmc
speech, signing, and |ipped speech, or exogenous dynam c alterations of the
speech signal itself, both of which can successfully induce relatively
fluent speech in people who stutter. See, e.g., 0. Bloodstein, A Handbook
on Stuttering (5th ed. Singular, San 15 Diego, CA, 1995). It is believed
t hat exogenous aVMETHOPSANBREVOGESHORIHECHVERIRG BRXOCHNQYSL¥eadi ng,
shadow speeclGENERATED SRHECH SIGHAATIO ENFANCEQISVENCY I PERS@NSback,
or a visual nodality of treatnment, wgolsBSTYERUal choral speech, can
general |y produce nore powerful and natural sounding reductions in
stuttering than incongruous non 2B .fRGSENIAUAESLTY 1 nputs, such as masking
noi se and clicking, or visual inputs, such as Tlashlng lights. Two types
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maski ng noi Skety sfarlveds atidistuaey feedback ("MAF'). General ly described, DAF
25 inposes a delay on the delivery of a feedback speech signal to a
speaker/%tutterer whil e MAF serves to conpete with a speaker's auditory

f eedback. WO 02/ 24126 PCT/ USO0/E3gks thein al M E. Wngate, in

Stuttering: t heo%n@&ﬂloﬂlﬁﬁ?ts{ﬁ‘?t@hng Ras @e%ﬁ treated by several different types of
treatment, including psychiatric therapy, drug therapy, and the use of altered auditory

feedback, generated by electrical signal processing devices, relayed to the person who
10  stutters. These techniques can be generally characterized as either endogenous
alterations of the speech signal output, spch as prolonged or slowed speech, rhythmic
speech, signing, and lipped speech, or exogenous dynamic alterations of the speech
signal itself, both of which can successfully induce relatively fluent speech in people
who stutter. See, e.g., O. Bloodstein, 4 Handbook on Stuttering (5™ ed. Singular, San
15  Diego, CA, 1995). |
It is believed that exogenous auditory alterations of speech, such as chorus
reading, shadow speech, delayed auditory feedback, and frequency altered feedback,
or a visual modality of treatment, such as visual choral speech, can generally produce
more powerful and natural sounding reductions in stuttering than incongruous non-
20  speech auditory inputs, such as masking noise and clicking, or visual inputs, such as
flashing lights.
Two types of altered auditory feedback which have been used to treat
stuttering include delayed auditory feedback (“DAF”’) and the introduction of a
masking noise or masked auditory feedback (“MAF”). Generally described, DAF
25  imposes a delay on the delivery of a feedback speech signal to a speaker/stutterer,
while MAF serves to compete with a speaker’s auditory feedback.



(I'rvington, 1976), describes a type of altered auditory feedback which can
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Recently, a portable therapeutic device and related stuttering enhancement
treatment methods were described in U.S. Patent No. 5,961,443 to Rastatter et al., the
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treatment nethods were described in U S. Patent No. 5,961,443 to Rastatter
et al., the -2 WD 02/24126 PCT/ US00/ 34547 contents of which are hereby

i ncor por av@d2/by26 ef erence as if recited in full herein. Roap®scdayiTces and
nmet hods enploy altered auditory feedback (auditory delay and/ or frequency
shift signals) to be delivered to a stutterer via portably configured
device.  Despiters phwhishoweherebiineorperasadiy rgfarencd as éf Tpeitedi i dull heseivy ed

nmet hods and i f n an
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devi ces which enp a "second"  exogenously. generated speech_signal which
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be generated by other than spoken speech so as to sinulate natural speech
sounds (such as generated el ect iSonincay bythe Ineantiani cal | y, or

el ectromechani ca t.h nulate shoul d onfigured, to
il ate the vor AU ES B msuer oY e PatLBrSAics By e Bidsang

speaker . Thﬁe&ées&#ﬁx@ﬁ@n%ﬂﬁﬂé? %e@drﬁn%koéélhoﬁsh? gbitedtadbpcetly §Bhd1 WhiGtpR be used
as an alternative to DA which typrcally nmanipulates, alters, or
interferes prod@wépby esowridtdy spmﬁs conmp@n@@géwwgn s’p@é@tter@ﬂcqsmnstp@éker

hi nsel f . for _her cond. . spee n st ant. invention is
an audi t1 ((g)r ys}%etecﬁ?1 d\)épen O%ﬁle 4 Slm Bﬁer%d s%egglg ﬂhﬁg’ﬂ% ﬁftflﬁ%{%‘si tg,he zsiecvo?ce
gesture asserdghets Wekth s’igxmeai alfb@xliadlv@fy ® Racswdby ofthe thacgolesgreah 20

signal can be either stuttered or fluent, and/or coherent (a string of
meani ngf ul 9 anEsimplsRatpralgead) soypds (Teghast esneratedirieciiomisall®) havi ng no
under st anda ) I
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nat ural voi tesigmdte the wichgeaisira vdiidglrggsxy%babdlmryomx mﬁtheaaeabers&ihant or a

conbi natLon of vowel s and/aor. consonants. The, seco ech Si of the
et a5 kot Soeach el & ta¢ BABRNAY REinEaR be G P EAE: (O IOAF AP ¢ ot

sustai ned ©pAFAvKieh® dﬁﬂaﬂ@ﬂnﬂﬁ;ﬁdlé}@s Qlters! SBIntePforcd WP EbAPStEWILY t1ONt | NUOUS
with the speech production of a user/ patl ent undergoi ng treatnment for
st utt eri ng. contemporaneous speech of the speaker himself (or herself). The second speech

signal of the instant invention is an auditory stimulus which is a spoken speech signal -
(that is, a voice gesture associated with a vocal cord of a person). The second speech
20  signal can be either stuttered or fluent, and/or coherent (a string of meaningful sounds
forming words) or incoherent (the sound(s) having no understandable or meaningful
content).
Preferably, the second speech signal comprises a prolonged uttered or spoken
sound associated with a natural voice gesture such as a single syllabic vowel or
25  consonant or a combination of vowels and/or consonants. The second speech signal
of the instant invention can be relayed to the user such that it is intermittent, sustained
for a determined period of time, or substantially continuous with the speech
production of a user/ patient undergoing treatment for stuttering.
Preferably, the second or exogenously generated auditory speech signal of the
30 instant invention is generated exogenously by someone other than the speaker or
patient/stutterer (or generated by a device which can substantially replicate a vocal

tract output in order to trigger the auditory cortex of the speaker, as noted above). It
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Preferably, the second or exogenously generated auditory speech signal of
the 30 instant invention is generated exogenously by soneone other than

t he spealed owe412¢pati ent/stutterer (or generated by a devi BETARICIHISLTan
substantially replicate a vocal tract output in order to trigger the
auditory cortex of the speaker, as noted above). It -3 WD 02/ 24126

PCT/ US00/ 345441so prefeateddhaslaf secomtispenelt sighrd bs eepondtd spd storedsingdwncbefr ecor ded
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generated second speech signal is a 5 spoken pral onged speech sound (such
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of a personligf sphmasnprefiedhatdhaprolanged epqer semd/ior Ve Saeli @ty during
Speech.  SuChuBRiNERpRALSAR, SR SuleQoSfW A, The cloecRAREY LERFLEY 2

stuttering event, or eve t at 1ntervals

i nhi bit thespeeshignhl andeprdweded teveaat of fiveclsefopaisapeeatiegipgora tocan be
provi ded_as an arrangenent .of different voicge esture sounds, ihe output
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audi tory st iigRipdsieiny h d@felfh dvRft, BREVEITust 20 URErvAls Hﬁﬁn%ﬂu&{t ghRch g8l

enbodi ments, the second or exogenously generated speech signal is

pr e- r ecor dedntubid theednggted atstuticring gvat. at a desired or appropriate times
(either as activate user input qr aut.gomatically activat n.
detection of a S@etsg?q%ﬁﬁpeegég gf"a?ﬁ"g p\foﬁggrr%asa%l o%lg%ﬁ%%} 0391??65&@3 e
out put are pgesiRrsabhds, hardugdut 6f Wwhichldaf be &ard€ll tosier the eRckandlisly Benepatedut to
his or her needs..  That is, in one enbodi nent, .the user can Increase or

decr easé’ t h&PSGR stenahauditory sigudpcnrosided kthe pakars ¢eeHmSecond speech si gnal
froma continuu i i j i { ng
speech product %ﬂg@é@&i@%@&g&gﬁ%?&? #%P%%o%%cﬁls@ﬁge}nﬁ%teeﬁlﬁ? ?‘%ﬁgnst fh;?l

out putti ng tdwesegndéd atd rehged toattle ashras b dediredionbpproptige tures Kgithehas desi r ed

out put period. 25 The second speec i gnal can be hel.d in and delivered b
por P abl 2 activated by user ?nput or au?omat?caﬁy %ct?vate upon detection of a stutgendng y

" event). The volume and/or duty cycle of the output are preferably variable to allow a

20  user to adjust the output to his or her needs. That is, in one embodiment, the user can
increase or decrease the duration or frequency of the transmitted second speech signal
from a continuum ranging from continuously outputting the signal during speech
production or a desired output time period to intermittently outputting the signal at
desired adjustable intervals during the desired output period.

25 The second speech signal can be held in and delivered by portable
miniaturized devices such as ITE (in the ear), BTE (behind the ear) or OTE (over the
ear) stuttering aid devices. Alternatively, the second speech signal auditory stimulus
can be generated from stand-alone handheld devices with speakers (or provided as an
audio medium such as a compact disk or tape, or downloadable computer code, or

30  other computer readable program formats) or incorporated into communication
devices having voice 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 such as
writing implements and the like. In other embodiments, the second speech signal can
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m niaturized devices such as ITE (in the ear), BTE (behind the ear) or OTE
(over the ear) stuttering aid devices. Alternatively, the second speech

si gnal awddvwes26ti nul us can be generated from st and- al oreT/haondizedd

devi ces with speakers (or provided as an audi o nedium such as a conpact

di sk or tape, or downl oadabl e conputer code, or 30 other conputer readable
program f or hﬁhglﬂ ippr im@mom%m&daﬂmd@ elimen ISE An¢asporaigd vite 9TIRAVI ng voi ce
or m cropho ueh As t he Jhan

o rel ess’t orBisBRIEslTt Hpenay atasar et nd i ey BRI s ces
such as w rztﬂge@fthmlseméwaryasmdh b¥igedkidees ald el otidadeknde, Hass, afidtiesecond
speech signal can -4 WO 02/ 24126 PCT/ US00/ 34547 be held in or incorporated

into an audiiechip or DSP incorporated into (wist) watches, bracelets,
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of the user) jewe earrings,
and the |ikéo Sﬁlt@l&:omﬁﬁlfg thd stéﬂssa)ﬂ(my@mfgemﬂySgeaem&mgmdpa‘eoln signflanci ng t he

fluency of persons o stutter, conprising the steps of enously
generating SndgRead th}&r?aqontemma%ﬁewmm@woe@??@ﬁ%}%i@ 3@5&

production gheeRn B?ttﬁeeggn)em Ka@)%gpiaﬁgy&lsﬁ fo 3 &9&%%&% bhgepREkigNt having a

propensity to stutter; and ver exogenously gener at ed speech
signal tot hleogmbuéyl geneeatpbsmbdzlym g ko ﬁmtpatlemi tethporally proaduaie tgthst ep such

that th di bl th t f d
sl i B ABath bt e rkotdold Slubnbaf isaine hefubeg Cor ©

pre- recorded to m@aﬁo%m@é@ah%dﬁahweﬁleféﬁﬁgen@ﬂﬂ&gén@u% Bhegch EighslTs §tbféd to the

patient at desired intervals or (_ggro priate tines. It is also preferred

that the ex@8fBifoigeorded t%@:@n@t@%bélﬁﬁe apkeandios apdhlyrtememitisg ta thearalignt ot her
than the patj &%Ered ﬁﬁ?ﬁgfs’t P?{ %%?o&)‘?ﬁ et%est. eisti mﬁ}?@{eﬁe@ﬁﬁﬂﬂf&oé&oﬂk pected to

a device to ance persons

conpri ses asec@udlspeeﬁ:h@rgaglebe@dmmdmwmmmberahaﬂthapaume pre-recorded
audi tori stimul us speech Sl%ﬁh t hereon and. a aker aqperably associ at ed
a §

wi th th® audio st¥IOHE 2RseS Urthe Bresut gmenflmlss%@éfeﬁ o 3fgH&T O WAL The
device al 50 MBRLHASRBnDAME el "Bl ddbide &k Aioebled BRaitfh audi o
um an I 0 SWI tc

storage nedi speaker and an acti vat oper abl y associ at ed
with the pompnsmg rtleast Phe poerecarded suditomy stgavlasl spagcinsighattherben anddi t or y
stimilus or S ea?(er operably associated with the audio storage medium to output the speech
signal therefrom. The device also includes a power source in communication with the
20  audio storage medium and speaker and an activation switch operably associated with
the power source. The device is configured such that the auditory stimulus or second
speech signal can be repeatedly output to a user at desired times correspondiﬁg to at
least one of during an episodic stuttering event; in advance of a speaking event (the
production of speech on the part of the user); and during a speaking event to thereby
25  provide an auditory stimulus to the user/person who stutters to enhance the fluency of
speech thereof.

In a preferred embodiment, the device includes a user input trigger switch
operably associated with the speaker. The user input trigger switch is configured to
accept user input to initiate a substantially immediate delivery of the auditory stimulus

30  (second speech signal) such that it is audible to the user. The device can also include
an intermittent output switch or button that can allow a user to determine the lehgth,
or repeating cycle of the transmitted output signal (to allow the user to vary the
auditory stimulus). Similarly, the device can include a selectable signal button to
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speech signal can be repeatedly output to a user at desired tines
corresponding to at |east one of during an episodic stuttering event; in
advance o¥0a2/3ge@ki ng event (the production of speech onP€h&ES@axss7of t he
user); and during a speaking event to thereby 25 provide an auditory

sti nmul us to user/ person wh stu ters to enhapce the fluency .of speech
t her eof . OWrtE? i<F brsselich o 2l Pl e rsER o [ taD the GUBH 5

trigger SWI Taﬁﬁma(?l@?ﬂf\?\;&d@s"i Qirﬁé é‘hd@lsth the speaker. The user input
trigger switch is con |gure ccept user input to initiate a
substantially i mindnaembddameneltl;e defvidelferterdidlodog asmcmphuse&@iisgmdnd speech
signal) such that it d| ble to th user. d£ ﬁhde\“ ,ce cag ﬁnt?x i ncl ude
an interni ttpé?ﬁeS%P ‘ioc,rﬁceéYe porer rgepgatte AoV R er® 16 det ermi ne

the | engkh, enfodlrfR@aht HQVlGé/é%\!nEthéﬁ aﬁt&%aﬁéaﬂg%mﬁﬁ ad aﬁﬂft&';}tstlﬁiuﬂﬁ%bee(cho al | ow
the user to var the auditory stinulus imlarly, devi ce can i ncl ude

a sel ect abl sigiabtedhe wser basedton ananmlas@izmwe@@mmwmahwnhéhq Wer'she user

to select which SI e transmtte Q var. t signal

st omat | cal 1YEapereh i MR SRR PSR Tl Rabited AR B bRl qovPce

further i nclcuﬁ@mparaﬁb@asgphﬁﬁ%@m@r’a sidedi &ldepHdestesTyaithe@) hudliviy eetibackecei ve

a signal generate e user's speec n is enbodi nen e device
gnal g ted by th p h. Inth 5 enbod t, the d

can then autosmanirdgtion queplmer g ﬁ@ntamamtaa@%u%p?qqh itself. spdeatiagesigndhe o the
user baggd %ﬂdﬁzﬁ}[y%fiﬁ)g ug e%& %ﬂ'ﬁfg%fe \?é}eéingel‘l% n@é%@ﬁ%ﬁlﬁ%s‘%@ {?s(fgg? user’s

speech, ‘such 't us speech sirgnal 1's provi
subst anti al Ispealmmtselﬂmmaﬁgmumaﬁsméchﬂam user's speech i ndependent of

(without) auditory feedback pu t he .user cont enpor aneous
speech i tself. AdhEEREE SR 50 De figh W%ﬁeﬂ%&f@y@ﬁlﬂuﬁw %’%@éﬁ% signal is
delivered i HréduEHoN 60 tﬂgﬂﬂbfefhé%aﬁ@ﬁle‘féﬁ{ma{%n o?@ﬁ‘&'éh% tife Sy antial ly
normal speech pace. The ‘device can al so be configured to identitTy the

initiation ohomipsingthe pgrod mwseived bythe mecrephone afid slgealuvmesdehhéevwe

oo b R D ST ML SR SRl > tho

cont i nuous| i@kl Whllehiuséras poakingt(Puth dskRendittbnt @ith of iniinyg the sfeeRGNthesi gnal
while the user is speaking (such as, concurrent with or during the speech

of the userper).
In one embodiment, the device can also include a detector operably associated

with the processor and receiver (microphone). The detector is configured to detect the
20  onset of or an actual stuttering event, and, in operation, upon recognition of the
initiation of an impending or actual stuttering event on the part of the user, the device
can output the auditory stimulus speech signal to the user.
As noted above, the auditory stimulus speech signal can comprise a plurality
of different natural speech prolonged sounds associated with voice gestures which are
25  independent of the contemporaneous speech of the user and can be configured to be
serially output to the user.
Advantageously, the exogenously generated or second spoken speech signal is
a vocal communication, utterance, or speech sound(s) which is incongruent with the
speech production of the stutterer/user. The present invention, thus, provides an
30  auditory stimulus which can be an effective acoustic mechanism to enhance the
fluency in persons who stutter while also allowing users to speak at a substantially
normal pace and without requiring the use of DAF or MAF. The second stimulus
speech signal can be meaningful or not meaningful and can be presented in
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I n one enbodi nent, the device can al so include a detector operably
associated wth the processor and receiver (mcrophone). The detector is
confi gur adovw24de¢ ect the 20 onset of or an actual stuttePCHgSevam?, and,
in operation, upon recognition of the initiation of an inpending or actual
stuttering event on the part of the user, the device can output the
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i ndependent gedtutelsoumdsnt enpor aneous speech of the user and can be confi gured

to be serially qgutput to th ser.. Advant ageous|y, the exogenously
generated or sec E‘E%‘é"ﬁg‘%@ﬁ a%%@ﬁl@hola?ﬁﬁamfﬁlsggctao @Eé’lres&%trfﬁﬂ‘?ﬂ%egﬁeon,

utterance, %%(pﬁﬁl%@%hd&@i?ﬂp&\%)sgé’%&ﬁoh%etifGﬁB’B&BH.e”t with the speech
production of the stutterer/user. The present invention, thus, provides an
30 auditory stinulus which can be an effective acoustic nechanismto

enhance the fluency in persogs o stutte ile also allowing users to
speak at a substantially no2§§ﬂﬁgg¥89%ﬂ%ggﬁgggﬂ¥g¥%quiring the use of DAF
or MAF. The seconfgilei 1"NlaWshersRRAARstRkIOA BF ofAEMBRIIMBRY MM ce 0bnilQired

meani ngf ul and can be presented in -6 WO 02/24126 PCT/ US00/ 34547
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st eady ﬁgat%lmap%ggﬂhgﬁg%&y]%gg@ﬁ%%ngﬁying appropriate duration or

prol ongéd or sustaine VoI ce gesture sounds. The foregoing and ot her

obj ects and aspe®iguref2 it Adldgukedgiitmi oféeps bHheanethod fxphaiciecthé Auelktyai | i n
the specification set forth below Brjef Description of the Drawi ngs Fi gure
1 is a schePa@iPerspp Phgstuttersasconding e tReplssartEeN¥IN-a devi ce configured to

ransm U an exOOTAAHS! s SSHRAMEIINAE LT SRARE MR BFa fBviaud! Lory

stinmulus to 10 a User accor e present Invention. Figure 2 is a
bl ock di agr amcarflingtefie ppéseoniavedionod f or enhancing the fluency of a person

T ust 1451 on of - Sieter BrebanfHeiugreuan HEor tehtonat BhSuplo & fRosent

i nvention. according to the present invention.

Figure 5A is a side perspective view of a behind-the-ear (BTE) device
according to one embodiment of the present invention.
Figure 5B is a side perspective view of an in-the-ear (ITE) device according

20  to one embodiment of to the present invention.

Figure 6 is a schematic illustration of another embodiment of a device
according to the present invention.

Figures 7A-7G illustrate exemplary embodiments of devices which can
transmit an exogenously second speech signal according to the present invention.

25 Figure 8 is a graph of the results of an experiment illustrating mean stuttering
frequency as a function of auditory feedback from a first experiment according to the
present invention.

Figure 9 is a graph of the results of a second experiment illustrating mean
stuttering frequency as a function of auditory feedback according to the present

30 invention.



15 Figure 4 is a schematic illustration of an additional enbodi nent of a
device according to the present invention. Figure 5A is a side perspective
vi ew of av@emiz41de t he- ear (BTE) device according to one erODURIMEIs470f t he
present invention. Figure 5B is a side perspective view of an in-the-ear

(I TE) device according 20 to one, enbodl nment of to the present invention.
Figure 6 is a schematic il | deseriptionof Brefaue QMBS nent of a device
according to the m&g%&eﬁvmho%%wnm@ &Luegaﬂeé WSl RLERL R GURITP! ATy
enbodi nents of devices an transmt an exogen y secon peech

si gnal accorreﬁeregcem)thhecqmmqmaymglfrgumslihmhicmﬁreﬁrmdrmlﬁ)dlmems oitaph of the
results of an ex er| ustratin n stutter fre a
function of I%YPBP %{HbLargkq nyetion a}yr PWENEL NS leélde q"é‘VHbéletr%ntt he
present knventiomg sﬁbﬂHrn%t B bohsfrull Ahinfild biife EbUibRRTefoRRRORM.
experinment illustrating nmean stuttering frequency as a function of

audi tory feédlbsamknlaarsmfditn@lkwletrﬂwtsﬁhmgmut B0thierfigundsi fapers, 1EgiviEs, ©2/ 24126
PCT/ US00/ 34547 Prdﬁffgerre Enbodi mrents The present invention
will now be® 85’?8??"3%‘331 ?SX?%FTES‘F FePHY ter with reference to the

acconpanying fi gl#(ses%owhrin‘lfi% 1P5 ab@ES £0lisisRALheR &o@fdetah%xogd%@ﬂ%l on are
shown. This invention ma owever, be enbodied in many different forns

and shoul d rgétlerbf@d@bdmmﬁ%m@@ speeshtsianal Hsttp e speakeni Ao phowis die degicedOher ei n.
Li ke nu %ef Is éx%%e%blg Q?Jxﬁ%ugef oS tﬁ@%}t%‘é%pﬁgﬁal IPQ td t?g u%ééiﬁﬁo%l ayers,

regi ons, e exagger in Figure
1, a devi ce pi&lmatecmmifmfgmrc@Qare&rabﬂﬁ;\sumammumc@gempu&hyousgﬁﬂﬁ flegidngudi t ory
(second) speech S|qnal 10s to a speaker. As sho .the device 10 0 i's
preferably CSfF UB%%HletPB‘“’PIi“ePﬁélﬁ“r‘rtls sirakingd o h usgddtehein.he term “ExREeHe

tenporal ly prowk %@H Eaté([‘b&l b By deQxR¥mal BF ﬁlfe‘%lrsélbg%f?ﬁﬁg%?aag;eh%hloﬂler than the

cont enpor aneous a spea ing event (whif t or user
speaki ng) . ,zpsti@rﬂédemelr,eﬁ genetabel tyetheulextbgieih sust-yécordadan 8 tigene laévanje bﬁ a

cause e>itser %26': 1h tl])e aggreeglat ﬁe{tefllrlea el?uld¥top}y stlerlmﬁgsr gfo t?le ?r}st‘.]a% ir}vgr?tglont&%s not
require in situ manipulation or feedback of the usef’s contemporaneous speech and is
incongruous with the content of the user’s speech.
The exogenously generated speech signals of the present invention can be
thought of as “second” speech signals, wherein the first speech signal is typically
20  associated with the actual speech of the speaker. The instant invention, unlike many
conventional stuttering devices and treatments, uses the second exogenously
generated speech signal as an auditory stimulus. That is, the second speech signal is a
natural or spoken speech signal (a voice gesture associated with a vocal cord) not
contemporaneously generated by or associated with the contemporaneous speech of
25  the speaker himself/herself. The second speech signal is also not configured to
interrupt (or delay or mask or otherwise feedback) the actual contemporaneously
uttered speech of the user. Thus, the second speech signal of the present invention is
independent and separate from the contemporaneous speech of the user and is
provided as an auditory stimulus to allow the user to speak at a substantially normal
30 pace with enhanced fluency. The second natural speech signal can be coherent or
incoherent (i.e., the second exogenously generated natural speech signal can have
comprehensible meaning to the user or it can have no meaning to the user, rather, the
natural speech signél can be a voice gesture or a collection of voice gestures). In one
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patient/user, or, if generated by the user, that it is pre-recorded at a
time in advance of 15 use. It will be appreciated that the auditory

stimul us vo® 02/Ma2¢ nst ant i nvention does not require in siPaI/aeWPH7ati on or
f eedback of the user's contenporaneous speech and is incongruous with the
content of the user's speech. The exogenousl|y generated speech signals of
the present Gowdipsnbrihe s5e0pd specr sighel 1pproyided d@ thsaticnifsaicich theh Hilgin
wherein the i i LS. i i i e actual
spocch of ¢ 1it SRl RGRERASIHAPS) ol prkh) Rk SRURAREE AhataNehude® Do
stuttering dewndspeshdignabedniengeneratesidsy spbechspobadinexiagenge shich igener at ed

speech signal._as audi t or timulus, That is, the second speech signal is
a natural ff?ﬁ’@f&%‘“g}%@?ﬁg@ﬁ&%‘?gi%{f@?ﬁ%- gesture associated with a vocal
cord) not cont ermg&:%@%%ﬂr%eé)@ﬁl%ﬁﬁh% M fin SRR AAL £ Mirddhs WS stutter

cont enpor aneous speech of 25 the speaker hinself/herself. The second speech
si gnal is alascordiog t¢ememyodietent of the ptesentumnenfion. Tb¢ sgthod compkisesrthet her wi se

f eedback) the ac | cont enpor aneousl uttered.s f the r. Thus,
e second. STRRCHAS e HEoRY eha e sreot direheh wrn SolocR dopEARLR ang
separate fr%ib&%g&ﬁ@%ﬁd@éﬁé@éﬁ?@&&rﬁé@ﬁﬁ@c@iﬁﬁdl% W 8fend (Whring an®opVvi ded as an
auditory stinulus to allow the user to speak at a substantially nornmal 30

pace with erfigrisets tpithespegch medudivnsd thapatigntsudyibaiche s¢cgnd speselhsipeal

h - h -y ond_ e I I
cpocch Sgnd? SRR Clrifh o hRRrRPA WELRPC IR ST IR AN 0

no meani ng to thdnuseembodinieat, thd Method alsu batiosyligeompsisgitht stepof be a voi ce
gesture or a collection of voice gestures). In one -8 WD 02/24126
PCT/ US00/ 34538%°rdigg b sferaathe Taies %f%de?ﬁwnsoﬁé‘éélpﬁnsthaﬁatmtgo HPBIdEdEd to the

pati ent/ user g&!g 1 L bteli Sed ae %HE] _ a4 A& derary
| anguage of etXh ulslep.%gﬁrttgr n%tolﬁll\(/lgf)y, ht§ e secon pgg?:h gllt élgéa?li can de
gener at ed byhspeenhsmpdksignilns doneanguagmernwhich will alldivfthesentd §peech t he

rimary .l.angua f the er. 5 Figure 2 illustrat a nmethod for enhancin
Phe 1 udrioy itiFieteshenalticted afvlayet S Bramilsdrbsalrautiodhr Rafre! Srugha” "' "
present i nvené hfopridtEor®isHed tifREPIH BRSvd the putiBRha9h réifableRraAans vty
generating a second speech signal (Block 100); and (b) delivering the

exogenous| y aggptan dreacyspeenehersthgnedd arises patient (during and/ or proxi mate
to the speech progUction @fexbfsiolal sEiked Y5dtch Bdhalldlf ve GRAdIRRAGR S 9nal
fluent. The second speech signal can comprise a prolonged voice gesture or vocal
20  spoken sound such as a prolonged single vowel or consonant or a combination of
vowels and/or consonants, either alone, or in combination, as will be discussed further
below. Further, the exogenous or second speech signal of the instant invention can be
provided to the patient in an intermittent manner (such as with a 25-75% duty cycle,
or combinations thereof) while the patient or user is speaking (i.e., such that it is
25  intermittent during speech production on the part of the patient/user). Alternatively,
the second speech signal can be provided such that the signal is sustained for a period
of time, or such that the speech signal is substantially continuously transmitted to the
user during speech production. Preferably, the second signal is delivered to the user
such that it is either continuous with activation of the device, with the speech
30  production of the user/patient, or with the onset or during a stuttering episode of the
user/patient. The second speech signal 10s can also be provided both in advance of
(and temporally proximate to) the output of speech as well as substantially
continuously or intermittently while the speaker/user is speaking.
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10 is audible thereto (during or proximte) the patient's speech
production) (Block 120). In one enbodinent, the nethod al so optionally
conpri sewohzm24geep of recording or storing the voice of BCPES&RISH her
than the patient to provide the exogenously generated second speech signal

(Bl ock 130). The recorcfll ng or  storing of the second speech Si gnal i s done
in a manner whi cHSRqted aqvst iscisred gt tisseeandas expgrmqsly gensgated

reconstruct ea‘&df?&g{%é@ééﬁ% ﬁsgiﬁa%hw%&néeﬁ%he%yn @ kS rRALRRAL TRE USer

at the appropri times Is way, the patient has a
reliable spesadamdg;peaodi signal axmgibs wblierto be gemq;ted/\heaelemce tsheh memcklengatds. The

second or e en erated n be.either tutter
oot e e SRS RS e B Slhiafly St A adfit e cv et G 2o o or
vocal 2@ S%&%&t&?&ﬂﬂ t%c@ées%r@édﬁh@@Qﬁgel%bﬂ%ﬁfhéltol\fﬁdpefh&mﬁQHéOnant or a
combi nati on of vowel s and/ or consonants, either alone, or in conbination,

as W |l be degliatedewidedspersh signel @wtnggmﬁmudltpnecm@é ﬁmutt@rer@e@rond
speech sign of the instant inve on can. |ded to.the in
e ey o ot e e SRR BGR hE B3 BRAlS coriebtebfita e LPSnd bt | o
thereof) whigrglohfl 6P sibif(s) inSadsml@fﬁlse fdr 1ter playtabk Fdraike hd thes 25
intermttent during speech ﬁroductl on on the part of the patl ent/ user).

Al t er nat i velspsondispeecliesigsial 9@@% ismgh R mn cernopHealite rs etreedid dargpe
signal i ™ S t%%f %dﬁ'dl%?& 's%r gcli] géﬁe%:l% g‘gm%lg 'éltu%{'ﬁ‘fé]fotr Q%l ¢ Q&‘dlén%@ e‘fﬂui i nal

is substantl y continuou user urlng speec
producti on. iPakd eredtated thhithe semedﬂdass isgmh slgaaldcfﬂ the/ ﬁrsmdt inoettiva beser such

that it is either continuous Wth_actiy n of eV| ce he. speech
30 product | GFIGAIeARY SEEHI Vﬁ%ﬁh agHedy AR frhegedg caafvﬁqéu&@ﬁwter. ng

epi sode of tdaﬁbee&we/nefﬁhyeﬁarelﬁhgpﬁ%wow@e%&hm@hﬁé@s can al so be

provi ded both in advance~ of tenporal 'y proximate to) the output of
speech as wel |l adt Eswlbspt}a’nfGrIaﬂ Itlylt ti@rmpmmuslb'gewaiedtsemmdtspewh signelifitke t he
speaker/ ser_is f’ﬁ g -9 %) 02/.24126 PCT/ A@{mt ed above,
it is pr f erF & é{?n{q]? S SR 9y %BBOL]J%IT%? 53 %na"é%?gf %ory speech

signal is gqB@pRiseAn®Y sSISETEOERKEN Btind). "Rk tbBf ptefkTe@ thas thel de€dnrspeddhe
second speech signal be able to be generated by a device, such as an

el ongated tsignal inghidgiat i/egst@@nﬁpej@n@aolgngeéssﬂl@le ﬁ@gtde(ﬁlﬂqhaasnbe leggpiedine a
voi ce or Vo%ﬁé w‘okﬁ%dﬁ’én ’;8%9&@%%8?&&&%%’{%&& h&s YQIGR R Tl e S, Sound of a

person, so t
prolonged” means to emphasize or sustain the voice gesture sound over normal

20  speech patterns, and preferably means to sustain the voice gesture in substantially
steady state form for about at least 2-30 seconds. It is even more preferred that the
second speech signal includes a spoken simple sustained or steady state vowel in
whatever appropriate language (whether a Romance language or other human spoken
language). For example, in the English language, a simple sustained /a/, /i/, /e/, /o/,

25  /u/,and fy/.

In another embodiment, the exogenously voiced speech signal includes trains
of vowels such as a three-vowel train. For example, in the English language, a three
vowel train representing the three corner of the vowel triangle /a-i-u/ or other vowel
trains or serially uttered sustained vowel sounds. Similarly, the second speech signal

30 can include consonant trains or serially uttered (preferably prolonged or sustained)
consonant and/or vowels or combinations thereof or sonorant or continuant sounds.

Preferably, the second speech signal is delivered to the user or stutterer such
that it has a sustained duration of at least between about 5 seconds- 2 minutes. More
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replicated voiced speech signal can trigger the auditory cortex of the
stutterer/user. O course, the stutterer can record the appropriate
(pre-det avoomed2@and i ncongruous) prol onged second speechPET/GR@/I4Sd7 i n
advance of use for later playback for use as the second speech signal.
However, it may be nore econom cal to "burn” or record |large 10 quantities

of st andar dPE&TalycHEecard specchisighal is tiapsmiss sushdhatdt hisfedustipnaniieh isthys
it is also,pLehendgd. %@&Eoﬁ&%ﬁ%&%ﬁ@eé)%ﬁ e&%{:@esﬁg@%k fo-3&chitit ant

i nvention b generated and save ecorde burn d/or stored) in
advance of usevesuti2 IhhﬁlteSI(Whloh&an be rapeatee at khalshmeamé intehiatdadrgapbayed or

out put at desi rable tines. is al referred. t t he exogenoysly
gener at ed s STy %‘Hb’etéwsg?%bs&f a‘?‘ﬁﬁ‘“%i%ap&ﬁégéﬁ 9%%%?1?59#’1“ %Peﬁéherat ed to

i ncl ude 8 pP@dﬁE@&ﬁs&H%%é’ﬁ%&glﬁ%ﬁ%ﬁ%m& ageqhﬁ@hﬁme&mh?&i g6itaHe Spoken

sound) . s nore preferred t thé second speech |ncI ude at
| east one spmedmpmdubmgedtmmetlm @@ud@lsli{mnlsabenhtedltlmmewmm in the

wor d "sudden};% r.a so r ant continu t SO gﬁ Qs 2 ein the term
o onged Shibshsisfa G o 2eordda g5 Abnle bk 80 foch 2 HE ALt over
nor mal 20 sprash whddH @&hnBen B o d]w B%&bﬁé’a elsleh houukddohd§hevet Ce

S

gesture in substantlally st ea tate form out at |east 2-30
seconds. |t siggale\fion emn@lepafreemgqawsmemml Spg@bétﬂla]sli%’éltgﬁa 5pegaad (inncl udes

a s pOkeTO ( WﬁR{ 1er a Qgﬁj bk e§ﬁ&ﬁgﬁlé/s(%1?cﬁ1eats%§véﬁ%ltdl B aﬂ@%(&\éﬁ{s RBELPH iate

| anguageée mance an ua an uage). For
exanpl e, i ntitMee teEogbusd10 sseghdigignal ao giengkie sust ai ned /a/ lil, /eI /ol
25 /u/, and /y/. 1 n another enbodiment, the exoag nou a y VOi ce ech

si gnal incl udes fIh§ioH®UL BF ransipatsionsqf dhe seeond snee An pg %3116 aIIil T exanpl e,
i n"the Engl iisfaal ARGHANR 13 4 (i EnodkYBlediidlRe EREERERA s e L hree cor ner

of the vowel triangle er vowel trains or serially uttered
sust ai ned vdmndmismundstpu&)ﬁthb secoyd sigha (suwhos dasgilemcthe sctgraabn gbthedaviceicl ude

consonant traj I red ref er,abl y, prol.on or sust aj ned)
consona % aﬁ’d?r yo'fral{sm‘?‘ﬁ%rtq S?WE@&B‘?%BIS%?B&OP{;WFV% as Orti?ci nuant
sounds.  Pr %B&feaﬂieysecéﬂ&lespé&ﬁl%aﬁ%ﬂ%btﬁér@ﬂéﬁ prodide@kiches eshstatibig user or
stutterer such that it has a sustai ned duration of at |east between about 5

seconds- 2 ebmiveyslyNppisally sestantiolly overepmeTyitishe dsumsion of fespeachbl y, the
second speegh, b @BRlsdif of HRARMAR R UER R prbbialR s Addd & dfed Ch 15

during or proximate to) speech production of the user or patient responsive to the

20 needs of the user. As such, the exogenously generated speech signal of the present
invention can be provided just prior to or at the start of speech production of a speaker
prone to stuttering and/or episodically during speech, such as when a person starts to
stutter or is experiencing a stuttering event (either of which can be provided in several
ways such as via a user input or activation button on the device). The device can also

25  have a selectable duty cycle or timing function input to allow a user to select or vary
the desired duration or output transmission cycle (not shown).

In one embodiment, the second speech signal can be provided as an
arrangement of different spoken or voice gesture sounds to alter the exogenous voiced
speech stimulus to the user, over time. For example, the enhanced fluency treatment

30 can be performed by providing a first exogenous speech signal comprising a sustained
steady state /a/ voice gesture sound (preferably relayed to the user proximate in time
to either the start of speech production or for a first stuttering event) followed by a
second different exogenous speech signal comprising a sustained /e/ (preferably for a
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at | east about 5-10 seconds and provided, as needed or desired, every 10-30
seconds to every 1-2 mnutes (which can be repeated at the sane tine

i nterval von2/zaes be intermttently transmtted cl oser anBCT/wsedds47apart in
time) during ongoing speech 5 production such that the signal is relayed to
the user intermttently throughout the speech production on the part of
the user. | subspienbsHEitEng W eRORaYThaRaf sea9ad SReaking cvepleachech@reducian pe
recorded as ' fartSH ; for S gnal )

whi ch can thegﬁrp% E%gjl %ggée]géto p‘?@\%eﬁﬁg@%ﬁgﬁgﬁ%ﬁg ﬁ&%lgttlgrg‘%%ge%rond speech

si gnal . For ddfaenlspsakany xiod} follsled tgethe fiadt edlogmeectigsil greabatér oir aghiad 1
second (in 10 duration) |length can be _el ectronjc I:%(_aésuch as,_ by diegital or
anal og mean$)ras seeeenous sigha suchasapether sustaipedsubsattialivsirady gt e s er |
The out pyt gf . 1§54 QRiRfed RO Y4 8RE&eh signal can be varied and/ or
timed orycont‘r/olflg%q%y ati rreer Q?’n?:or por at ed into the device which times the
transm ssi on out fibe nefthddsend dednat fitlgpreses inviantaen nay eldo providee acti vati on
of the device 15 or fromthe initially transmtted or .oyt second speech
ol gnal ) - HofEeesRo: B e Seepft el St U B upbluR og Fefbaibe SHEHE

ot herw se pEQLLKl§idnSIYCdInRSOFSHASH RBY bAtvide infROMNITIAIIS fyr { parbuda thie of
substantially overl apping with the duration of the speech production

itsel f) or phuttering diserder g fonpatighetisersors ilbas fepethgscompmuaigatiye desi r ed
during pr.oxi yat e.t.0 Reech pr i | ponsi ve
fo the b naBuiiTr S pRBE SRR RHOM AR R sk Bty S AN 83D
signal of t bignils @8R compucetisk Qot taRd) hbveing hartiisle doyrdstitacks,ieach providingd t he
start of speech production_of a_  speaker 1gerone to stutteri ngmgsgld/or

epi sodi cal | fiffrgentsgeaidepssch signah(dafdergpfesnokenjdiesdices PLyqlee 85 (RAsE or is
experiencin eAf t j AhincluGARCRSs B Axdisiedpbp_several
ways such agogllez)rﬂjzragr%sé;talgﬁgﬁ‘?ﬂgr&gfge?%ﬁ%% buttgn orc1 t]c"'ue devi ce .0 The

devi ce can #PouriE ahditte lkes edndetiabd o mhovide sglettabloor thangnaplé sacond speecnput t o
allow a_ user, to select qr vary .the sired dyration or output transm ssion
cycle (ﬁgt §18 .%t W’B%EC‘% BH?}_??Qﬁ?a?’?etﬂ@l@@if'ﬁﬁmgﬁeeph signal can be
provided as an gyiaRgapRAto Pigudé 1 /188 BRkert XA Inchifes BedEEtIONWhisPUNds t 0
alter the exogenous voi ced speech stinulus to the user, over tinme. For
exanpl e, t hereceonfigured, il Qperatipns togaevidanreldn ot drangit gerd-ticardgd oy storedvi di ng a

fi h. si I 1Sl Lned. /al
voi ce gosturRoedSReren ebe £l hyp SRR e B RitT Dol Sidl PN et e 1o

either the skégdnoadly gpeesibd By @ghebh thepthah dlie wsef.i AS Eh@inin Bigurgl, event )

foll owed by a . .
20 ~ device 10 preferably includes at least one speaker 25, a power source 27, and a speech

or audio signal storage medium 20. Preferably, as shown in Figure 1, the device 10
also includes an user-accessible on/off activation switch 28 to allow the power source
27 (such as a battery) to be disconnected during periods of non-use, thereby
preserving battery life (when the device is not wired and connected to an electrical

25  outlet). The speech signal storage medium 20 is operably associated with the speaker
25 and the power source 27 such that the device 10 is able to output the second speech
signal upon activation thereof. Optionally, the device 10 can be activated and/or
various parameter of the speech signal 10s output adjusted (such as its volume, signal
duration or length, signal sound type, and the like) by a remote control unit 33°.

30 The speech signal 10s can be captured and held by any number of suitable
speech signal storage media 20, including, as non-limiting examples, processor
circuits including digital signal processors such as DSP chips, audio cards, sound
chips, general purpose computers, compact disks, tapes, computer program products
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second di fferent exogenous speech signal conprising a sustained /e/
(preferably for a -11 WO 02/24126 PCT/ USO0/ 34547 subsequent stuttering
event or wepnhag2 a second speaki ng event or speech produceCDESowasgoral |y
spaced apart fromthe start of the first speech production event or for a

di fferent speaklng eriod), followed by the first exogenous sj gnal
(repeat ed) &pclydimngithese dowmieadable frorbyeintriaetsitgh a1 oBesouad TesARtREST sust ai ned

subst anti al 'aﬁ{dlﬁ_tsﬁﬁ‘% ra&g{urﬁsvowel 5 or vowel train or a sustained consonant,
and the like he t s and devices of the present invention may al so

provi de exogenongre@eﬂestmt&ohnsémnﬂdb&bmnmﬁhgpabmtmvtehtmn s shoven, of
naI S, orre aof which ma roved

sel ectabl e ral ov1 d
resul ts for }cpllgufrng ‘{é? STQsFssoL B f"’thé‘?hi 15 gPeRRyasRact ﬁ"ﬁég%l%ﬁl ar

users asswebk ?ﬁe ngce%P 80 cméxﬁi’ég OHidifhl gigﬁﬁ’ﬂﬁ@ée%sor %ﬁ& iprefPlbey aOne may
record the exogenously generated or second speech signals onto a conpact

di sk (or t apé;tropmfccwgr sughtais @I RSK oThedproecssk30 ie seifigureiogirengdethe gpédehr ent

second speech di ffer poke ut an s._or oice t [es
relative Sgpﬁeﬂ% Q%SSPG 28 ﬁlécj’l t%t EIS a4 3@%5?65 ]?Oa"gg%%é such as
an audio c hup’ &in alddSRchdb hus@f@ehnt/éi@) {rigeer sxﬁl@dh Iewhisk ek dopfiphy lta@u@;el ectabl e
or changeabl e second speech 15 S|?nal and thus, selectable or changeabl e

audi tory st iliansgsto gmmmgs@g@nhal onmneslizte output (s tesmanatinn) efibe prdceR

i ncl “de§ode\§f§ﬁ§13101s0A"¥‘lbg sfidvn Ql?é‘éé ALY ol ARSI cdn: 859%&(9? arelay,
or transmt re-recor or §tore second 'sp eech SIg ﬂ f o) Ihe
patient. Th eaﬁﬁﬂea@nslpﬁmh agjugionl9 idsldvsa meeft@a@bd;tyhe mtpgeﬁmlwsd@qag ¢oer at ed

by a person ot her than the user. As shown in Figure 1, e. 20 device 10
preferably kP 9BbSt BREH. o et % AR shayageanesd t%hgawﬁtog%%%@ﬁﬁ?n%a a

speech or gyd bﬁbédl@:{éﬂ{ 1 19§ef"9£1 1H&@héé@r%@cre5’§e%§&@ﬁ&héfn oxaﬁ‘e Ao f the Fi Qur e

1, the device 10 also’includes an user-accessible on/off acti'vation switch
28 to all owtxtahamptcwsccoadupmh sizial( s dtonas cantbamnenaygmgérohecqntmumﬂlnect ed

during riods of n-.use, . t.hereb servin att |fe he device
s ot Bt e duinimedfi hel fobE sl Biashrich s 3ired eyt i WIEBON 28 grad
st or age nedineinAfehtby QRPHBRE YheaSSRAF AtalcSled M djtktitI€ inteak Bhringfe dBsirddne power
source 27 such that the device 10 is able to output the second speech

si gnal uponoamltpﬁ‘!qdoﬁﬁl)t hereof. Optionally, the device 10 can be activated
andfor - various Ral aNel §iPfted MeARBAG ertb AL I IPHERY iRt 4 chiguch as

its volune, signal
embodiment, the device 10°? is configured to monitor at least portions of a user’s

20  speech so as to be able to identify the initiation and termination of speech (and thus
the duration of a speaking event) of the user. The device 10°” can use this information
to automatically deliver the speech signal 10s concurrently with a user’s speaking,
without requiring the user manually activate the device 10”°. Alternatively, the device
10’ can include a detector circuit 50 to detect the onset or occurrence of a stuttering

25  event to transmit the speech signal 10s responsive to a detected episodic stuttering
event. Of course, the device 10°’ can additionally employ a user trigger 33 which can
be manually activated. Preferably, the device 10° is configured as one of an OTE,
BTE, or ITE device (such as shown in Figures 5A and 5B). Other details of typical
elements of suitable compact portable devices and descriptions thereof are described

30 inU.S. Patent No. 5,961,443 to Rastatter et al.

As shown in Figure 4, the device 10°” comprises a receiver 70 such as a
microphone or transducer configured to receive the sound waves associated with the
speech production of the user during operation. The receiver 70 produces an analog
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duration or |ength, signal sound type, and the like) by a renote control
unit 33'. 30 The speech signal 10s can be captured and held by any nunber
of suitabWeozsqeech signal storage media 20, including, aBCHOROWI4MT i ng
exanpl es, processor circuits including digital signal processors such as
DSP chi ps, audio cards, sound chips, general purpose conputers, conpact
di sks, tapedPutggpatd somdrerEmapdaw e the user's gyscoly/ Brefareb s sheynina547

(i ncluding Wﬁ%d f i i T r
recordi ng or aua‘i’ %%g@gg@%@%%@%egggg&ggtféﬁjgd#%%é%ﬁgigﬂ%lrgtf&d
enbodi ment efibseiuenpaedesid. Inrone rhibodimehs, théidevice 1 himchhdes € vl pdss ffiltet T2Zles a

processor 30 which js. operably assqciated wt he speaker_ 5 25. The
processor 3t whbtipliagings d4¢ &V gess éﬁﬁf { %Fsd@?iﬁ?&‘éeﬁ ytllfcrgg%%?r 7é)rﬁ€ildi%§f‘1§? éferably
a m Cr ops 0CagBQonSHER 78S The OROST e ;%@a{%qu%qsg Bl anhid Gkesh{,0 provi de

the speech signal 10s to the speaker "25 such that it is audible to the
user. As sheuffiicienht mpnoiduee a kobgmzablalsioe sanaple diteraligibdivatgimarA / st op tri gger

switch 33 which i.s confi.gured to.allow. the rt. enerate. a .

Subst ant 1 al PYPYEHER SO CARBERCHE vt in shat S of R BBt drinerdioyna

1 Cs. As is al5%iemdve b sHEMNE 68ckEPouriddidencl ude a vol une control 23
and/or a variable signal output adjustor 29 to allow a user to adjust the

out put of the si dhaloutpusof the lw passriilise 72 serebis inpThiato 4 ssmple arthiapdd coemhect ed
to the agjustor, 29 i ed.line, in e { n
i ncr easZ&ors 'e(‘?‘rsésg\évgﬂtkgg\%Erggjteiagththgrsalpp feig%reaﬁég%%gl}: %Eteeed wgentggn%@togfg second

speech si gnéileqiéiyfof te lawgasd filerUi to aedica thef likeliheand i intiediging shmpligput ti ng
t he signal duri n& speech production_or. a desired output time (ti) period to

i nt er m t t enfIT9ISokhssampled sigrelsouga by dic Yawls @y hold tisquilnf4eate fiegriDRlts duri ng
t he desired:; j [ L@, ' : t?ﬂ{\;@,

enbodi nent (1)1}‘[8',[1'1?]@2}1}6? g@?ﬁﬁgﬁ ‘gﬁie?]l%el (ghgﬂls%nt%m&séa%%%j%%ta ,d%tgﬁég : evi (k:lg. 10" is
confi gured pbHdaprmuffwienato dlmastheplovice 40X toflctarmine thas th2@sedwechmsenesd t 0 be

able to jdentify.the initiation and term.nation of speech (and thus., the
dur at | oS of Ok <ttt oeubg et i pef el o ShyBlecl Foer Bonbate <

i nf or mat i on o healPuéltREBIgi G mAE ldbieRhineRehcBRE §5decE badétickdfasbeacUr rent |y
with a user's speaking, wthout requiring the user manually activate the

devi ce 10". initigted.nattevinated ehig cdetiniudes. 10" can include a detector circuit
0 to detect the Aosns%%%nf)t'ile %81(1:’[%11’6?38%39;1 c mrshtuyntc t(i"orni Wit the power source 27
and the speaker 25. In this embodiment, the device 10°’ also includes a speech signal
20  chip 82 which stores the recorded audio second speech signal 10s. Of course, the
controller 30’ can be a DSP or other signal processor which can itself hold or store tﬁe
audio speech signal therein. That is, the speech signal chip 82 does not need to be a
separate component, but is merely illustrated as such for ease of description in the
figures. The device 10°’ can also include an adjustable gain amplifier 86 to adjust the
25  output of the signal 10s to a desired comfortable listening level.
During operation, the controller 30° analyzes the digital stream associated with
the input signal from the receiver 70 to determine if the user has initiated speech
(typically indicated by the analog or digital voice signal rising above a predetermined
threshold level). If so, the controller 30° can proceed to automatically power the
30  speaker 25 and output the speech signal 10s to the speaker 25. The controller 30° can
continue to monitor samples 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 intermittently during speech or substantially continuously with speech.
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25 event to transmt the speech signal 10s responsive to a detected

epi sodic stuttering event. O course, the device 10" can additionally
enpl oy awager241eé gger 33 which can be manual |y activat edPCHEUSIE8 v, t he
device 10" is configured as one of an OTE, BTE, or |TE device (such as

shown in Fi g}@ses 5A and 582 QO her details of typical elenents of suitable
conpact por sk teopirelier 39n detamriaes that mesch s tearnaied thrspepsyignaals n U, S,

Pat ent No. §ar?gg'oﬁ §ut5%apt%81§§%rtéxﬁﬁat§& al. As shown in Figure 4, the device

10" conpri ses receiver as a mcrophone or transducer configured
to receive the S@Lgﬂdal\gﬁ\ﬂﬁﬁmﬁ&ﬂﬁ@hﬁi%dh%édﬂcdl%’ mapéartilemnoducti on of the
user during operation.. The receiver 70 produces an analog -13 V\g 02/ 24126

PCT/ US00/ 349atwatlpp/ﬁa@ct1§a%¢1r°&ft 0otfgh EfONEEPEAR MFTH! frﬁ%sr%%?n “Bheech.
Preferabty, Ei I converted to
4y : I%Q‘reééi@w ol (Such'ds Q%ﬁfoif)hf)ﬁépebs X olng Bl"%peﬁﬁ(é&% O

a streamo igrtal input si uent sI's. In one

enbodi nent , emlbedmimmt ofsuth'a cummlt wdtmcnbddow[b%.%tdm Noe# 4642,1 19 Vﬂdglbb@

al i asi ng. Th SS f| ter. 72 is_|lacate er e receiver nd

et ore an 5 oin LR WECh e deE R R Orp BB N S5 g koo el 1 e
72 is prefenainy TR Hedbaps 1@@ chiEBE e&ﬁrg%réa go&ﬁaqma%ﬁ}ahﬁteﬁﬁpt@@ cRBEPl e after
digitalization. A conventional cutoff frequency for voice | S about 8kHz.

Filtering hngmealbf amkjmr@ﬁmr@élcaﬂﬁby awgdungﬂmmwndﬁfar talntandbyc kgenthed noi se.

The out put W 72 can sanpl e and hol d
ci'rout t 3o er's oo ilibelol s R Rm bRl BeeP1eRe T ot e shoul d
exceed tw ce theIgbho®éhbodiment teaeviek 10Meah dwelpRSSstittdringldeiedtor @irt@cisme t he
| i kel i hood of _introducin nplin errors. The sanpled si.gnals output by
the sanple Eheﬁ c}?&c(épr@rrce%ﬁ’ ispagsepided i thereanirollpii Qs apf thepigital datasem 76.

The digital %g%(\}\l/ﬁ% WsERd ﬁ%gé}} t&?o?'c'h%gxtﬁat ﬁ%urea ﬂgﬁ; L ommenced

suf fici ent t eV| ce etermne t e user
15 or term danagiopq&emht pi'enﬂﬁestamrregslat $peac podduction pattammmdh tarca@® whi ch

is configured t nal yze. t he .di git al eam t o det g n whet her. speech
or oduct Fn. AisscanGelerokfe inmedisef -smit e pts g s ene J0B PRURTGO HEBRoun,
the contr ol lgencd0’ THeSdelite A0MHAY A3 IrRFeal¥ the vbRgn GRS siglifLsedénd and the
speaker 25. In this enbodi ment,” the device 10" al so includes a speech

signal 20 epegsh8iznakis eheadydeang tranemitésddo detiusen OF maysenhidie speesbisiggilgnal
10s. O CouEr%ﬁSmftteg to the user to a different second speech signal, as described above.
Typical irregular speech patterns can be identified by prolongation of sounds
20  (corresponding to part word or word prolongation), repetition of sounds
(corresponding to part-word or word repetitions), and the like. Although shown as a
separate circuit from the controller 30°, the detector circuit 50 can also be
incorporated into the controller 30’ itself (as hardware, software or a combination of
same). Examples of suitable means for identifying stuttering events are described in
25  the following references: Howell et al., Development of a two-stage procedure for the
automatic recognition of dysfluencies in the speech of children who stutter: II. ANN
recognition of repetitions and prolongations with supplied word segment markers,
Journal of Speech, Language, & Hearing Research. 40(5):1085-96, (Oct. 1997);
Howell et al., Development of a two-stage procedure for the automatic recognition of
30  dysfluencies in the speech of children who stutter: 1. Psychometric procedures
appropriate for selection of training material for lexical dysfluency classifiers,
Journal of Speech, Language, & Hearing Research, 40(5):1073-84, (Oct. 1997);

Howell, et al, Automatic recognition of repetitions and prolongations in stuttered
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controller 30" can be a DSP or other signal processor which can itself hold
or store the audio speech signal therein. That is, the speech signal chip

82 does Mm@ omzgedbto be a separate conponent, but is nerePgTURbOBES47at ed as

such for ease of description in the figures. The device 10" can al so

i nclude an adjustable gain anplifier 86 to adjust the 25 output of the
si gnal 10s ®BeegidesVr & W@%@%F}%ﬂ)ﬂﬁ%@dﬁ)@@&@emﬁ Hghe Bt Ped, t he

controller ' - di. i 185 0CH i l,aput
i anal 1 om e s oL FRnt ) Bicpi i, ¥ ol T (27250 O NB R Tl NeRBIAER eech
(typical | y iUndversityePrely/Nijinegan {1999 );amddHayvdlladt alipilwremsiigsratieningsfragieatpove a
predeterm ned threshol.d el). If , t.he controller 30' can prpceed to
aut omat i cal Icﬁ?u’ﬁﬁ\%&r ﬁfl}%@%gf ?B@éﬁ@é’i‘i Iﬁé‘%&ﬂdeg’ﬁfb sﬁ,@egﬁé@ﬂugtfc@n&fot«iros to
the speaker &%troi[liﬁaiﬁ%éé%ﬂ £4d Pllen&ADisofdBR! ARMRrdLn:TMAQSRAEB)!398- of the
digital streamto determne 1f speech I1s continuing to thereby continue to
activate t hd04 ¥ Thygeaitent\ef theseadfeaabmeearethareby paorporated balrefersace &e

out put i nter.{:n' tIt%git lﬁi guri ng speech or substantially continuously with
speech. - 14 BEoNIUH S8BT/ U0/ 34547 Once the control ler 30 det ernines

that speech has t@sulelAlIgdratés he ORI St R aldetbOSr cie@ht 50 WRicAR@mploys a
automatically termnated. As is also shown in Figure 4, the device 10" may

i ncl ude an vaieicomprinr$4e cpmpetiesneeshmetiems ebthampeio identiBnifeguieed t o
interru tr 1SS [ . r i ] o .oph to

t he earg onésséc:efcmg %@%rﬁg#sg@?@e&%gﬁh&ﬁggﬁ?e%ﬁ?&g% grs“glfi(ﬁﬂa%“@?}a@& &iras‘g’?lg(geglgl i bed
in U S Pat entntNThe 40#64orhpSrator 8Uiis denfigueed totcombpare flurat @animal wied whi ch
are hereby incorporated by reference as i’f reci_}ygtg in full _ herei.n. Thus,
the device FEEnatsAn kgl AF piytipred vetceskmalsite 14eaHIES PIRSEICE Q) ASHIUEN RS er
manual 'y andigf automatically by sw tching the power off or to "standby"
when the 10 user's speech production falls below a predeterm ned threshold
| evel . I n one enlfodiismnted abbee, deviecend fPeectangnal chnideheld st and dalivegddet ect or

circuit 50. This detector .ci.rcuit, 50 1S .associ.a i.t.h.t.he cont l er 30
and "t he 181 giPPHMRIEEE S APVIEG e AR 5 Trgpn b bolrhisd tsceafier o ©
detect or ci fEHrthd&hr) stut€@ili 0 88FcEbabh hdbowndH FigifeBRMaHISEN THe | dentifies
an irregul ar speech production pattern which can cause 15 the controller

30' to i mmedicuiced santhezpanfigured heeighrs aghonsiueph ar bingyrat igputdevigsde thegisehhance

fslaggzgy. Th?reg%\llrilgci% o]r‘%;oqu%Xte%})z%inigTé: cr>rebao%}(1:"eﬁg‘)(.3 volume of the signal if a

Alternatively, the auditory speech based stimulus of the instant invention can
20  provided in a number of ways. In some embodiments, the audio stimulus can be
generated from standalone handheld or wearable devices or provided as a compact
disk (Figure 7C) or audiotape, or downloadable computer program code (such as
transmitted from a global computer network system), or other computer readable
program formats code. The first type can be can be output by typical tape players and
25  CD players while the latter type can be played or output by a general purpose .
(Figure 7G), laptop, or miniaturized, handheld, palm, or wearable computers.
Recently, consumer electronics companies have proposed wearable devices
(featuring a body area network) on a jacket. This device also includes a headset
which can allow a user to listen to a phone call and music using the same headphone
30  orheadset aind is configured to allow a user to switch between the two modes with a
remote control switching device. This technology may be suitable to integrate the
second speech signal of the present invention into a similar device so as to be output
as an alternative to or in addition to the outputs now allowed, music, second speech
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speech signal is already being transmtted to the user, or may vary the
speech signal transmtted to the user to a different second speech signal,
as descriwed2z/aiove. Typical irregul ar speech patterns carCbh®seudBam’ fi ed by
prol ongati on of sounds 20 (corresponding to part word or word

prol ongation), repetition of sounds gcorresponding to part-word or word
repet i ti ons)lignahdnd heenipg to a phartecalh Toho ke sesond spseginsignag can beoitpulf r om t he
controller ‘. ,the detector..circuit, 50 n.als i.nGor nor d into the
controf | o 36m fEdEdS} G Gl PRl s Pl som ISP RO Bl e Dy

Exanpl es of réelai kigbb@ptandsechd spedehbighiliiig thd hdatiedt iwlleaNendes isdistenitgscr i bed
in 25 the follow ng references:. Howell|l et al., Devel Oﬁment of a two-stage

procedur e f & aphene elliventheisame bewlsal. 156614 cof Ve Bined drewring ComesiEitkpeech of

chi | drengzwh ; : it/ 1 Lt pr ol ongati ons
with sup%ligﬁa%%%éﬁéggh%ﬁ 'E@%ﬁ%@é@ﬁﬁ?ghgﬁ%ﬁﬁﬁﬁ% pégﬁﬁ?ﬂﬁgﬁgg ge, & Hearing
Resear ch. 4G4dex-ht8podBd of GuigustlIF) Z200). Hheebhtesttofdhis doBanalt apineedy of a

t wo- st age pr.ocedureq}qor t he aut.(%mattipé_ rﬁ]@ogni_ti on of 30 dysfluencies in the
speech of cHRGEPBACARY refeisheess i recited bEHEIF e procedures appropriate for

sel ection of trai)dyghiVBlCiH-Abcddl sph&ohstitlal SWES-SHBRmY oﬂ@@s’%ﬁﬁh%ntioﬂour nal
of Speech, Language, & Heéaring Research, 40(5):1073-84, (Cct. 1997);

Howel | , et ahn bAutcormmrited méz ogpvietiionl ofnsnmpeddvidesnFonernleliongat i ons i n

stutter -15 WD 02/.24126 PCT/ US00/ 34547 eech W St ar kweat her and H.
M “Pdller anighupd s BEcufio st g Ee SLRTRgN ol tedisrRaE BoR hney

Di sorders, ‘Welincorporhte intd é@mrhicatibh HERERhavihBe ol gﬁl:l@?ﬂ&ie_ inplit YRESI Ty
Press N jnegen. (11995); and Howell et al., Automatic stu

) tering frequency
counts, W Raikahandset pr bgsgpépdelephonpor wiisless slopbeie faeys oy 9th9p@%¢01

Producti on: g raln.. I j -
ot or dam ' angec eGSR o B fERRREEaRT ol B 8] 6 Bicaly
ref erences axpedtel tebyedkn onfiousairres hiyingeperadog.eFigure 7A itlastrdtdhatnhd ul |

herein. Figure 6 illustrates one enbodjment of a detector circujit 50 which
enpl oys 1a 870 seesrpateReblOssen bs t%%ﬁﬁggb@wrgmr@@f He Bose Etonser to

identify ir ?%g&ge%ozl&’f é@%ﬁ?&m& efl‘igéreaﬁ?ﬂfﬁis@&t&dthm ﬂh%si &1 FUR%EH bOT

occurrence termnatio of a stltteri ng event. voi ce conparator 80

i s confi gur donswitied fpar @ witleless telephonobodi 21oi ce  signals to irregular or
stuttered voice g anal 8 bouianhit heedons sPeceh SItGs s cn B HefSh L0E
provided by (wrist or other type) watches 220 (Figure 7F), bracelets, lapel or shirt
20  pins, necklaces 230 (Figure 7E) or other proximately worn (within the audible range
of the user or patient) jewelry, headbands, eyeglass frames, hats, and the like. Figure
7D illustrates a headphone device configured to provide a binaurally relayed second
speech signal 10s which as shown is output from earphones 240. Figure 7C
illustrates a compact disk or other audio storage media 240 while Figure 7D
25  illustrates a computer 250 with audio output. In any event, the exogenously generated
auditory stimulus associated with the instant invention can be an effective acoustic
mechanism to enhance the fluency in persons who stutter.
Some embodiments of the devices 10, 10°, 10’ of the present invention may
employ external battery packs while others may employ internal battery power
30  sources. Of course, extension cords and direct power cords and trickle chargers can
also be employed. One example of a known BTE hearing aid with DSP and an
external battery and processing pack is the PHOENIX produced by NICOLET
Company of Madison, Wisconsin.
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event. As discussed above, the second speech signal can be held in and
delivered by 15 portable mniaturized devices such as ITE (in the ear),
BTE (behiwa@or/hg2e€ar) or OTE (over the ear) stuttering ai BCO®ESICES47such as
shown in Figures 5A and 5B. The devices can be configured as either a

nonaural or binaural input device to the user ?rgresi di%g,i n Qr proximte to
a single or bot hAsavidhbe appreciated by enaof skifbindhept.dhy PSSR iV eBRIEWAY PP nul us

of the inst ' ' ; j ' f ; sone
emhodt ment s R T e R R e R anahel
or wear abl e pdesentaesendion praytakiethe fsrmaofohpdetre editelding it guae emBpdiorent

audi ot ape, or downl oafdabl e Cgg%lrﬁuter reggram code (such as transmtted from

a gl obal corff EFH%EQWFR&% ¢ B8Pt her conmputer readable program
formats gode. Theppbigrsbnd MP&tRANs Mo AERHBE] RUAPHEwarl iYIRbiEAons ARELIBEIAY T S
and 25 CD players while the latter type can be played or output by a
gener al pur ploagsams. (Fwglibe uzd@rstopé fap pachdroaki (af thedlovwobanrt ilhstratierisdndpal m  or

wear abl e conput er.s. ecent | y,.. consu | ectronics co, ni es have proposed
Woar abl o deVEEd et P (PO BER A BRoRe b PR S P ORSD PR o Hev oo
al so i ncl udggogahandarRtionsMTHeRe FRZraah IRWntiohs elaythe grbwtientd Dpracdsbsne cal |
and nusi c using the sane headphone 30 or headset and is configured to

al | ow a usercic@t@hvittin thempbie usadermipal ob sistenyi suph that Bgdnsructiens,wiich

Swi t chi dey| j ' i r - the second
speech 2 iggnge;%‘gﬁe ?;ﬁrg{eg)rr Eé(é%g%?%lhgg%(ﬁ{? é%tgﬁ\et% icf)é %?grlh ﬁ%e %P{l%@lgcfgﬁcglghgs to be
out put as apedafitkinrtas bloek boblockd. MMiktiniputs? praprih éngtcfiossmapbe edccoadd,

nmusi c, secogg ﬁé)eech -16 02/ 24126 PCT/ US00/.34547 soio%nal and | stening
to a phone X1t PrPRERSOr HFUIER (o Fapse et afiogrrational AtepstofiR Rformeq Byifiche
headset upon,&&hdoyait@fsPb éﬁ'&ﬁlcg'dtcgﬂfpufék fnplefehfRl Srdcetd fueh titde 1 N order to
relay and output the second speech signal Into the headset while the user

i s |i steni ngnsttugtionspiipink exeriute ari the phesessaneirdiats) paovidSstepefog implReantily ed

Sn(r)ﬁ Egziqégggﬁgrg‘\évﬁﬁ%ﬁ%gﬁﬁ%gﬁba%??@%ﬁ’?@?ﬂ‘%\cket .idg/ index.htm (posted on

August 18, 2000) .ActbrliganttBEbloRks sippsridombiRibnd & H&he Byr perPdeRingarat ed by
reference as if recited in full herein. Alternatively, the second speech

si gnal audi Gpetifiedfunstiers, eorabippiéansiof sicay EnpPgpming the specified functions and

program instruction means for performing the specified functions. It will also be

understood that each block, and combinations of blocks, can be implemented by
20  special purpose hardware-based systems which perform the specified functions or

steps, or combinations of special purpose hardware and computer instructions.

EXAMPLES
Exogenous stuttered and normal speech signals were generated and compared
25  for effectiveness. Incongruent speech signals were used in order to compare the
inherently incongruent nature of exogenous stuttered speech to that of incongruent
fluent speech (in incongruent speech, the second speech signal contains different
phonemic material than that read aloud by the participants) to determine if fluency
reduction is achieved and what components of the incongruent second speech signal
30  might be responsible for the reduction in stuttering (or the enhancement in fluency).
Thus, the natura] classification scheme of vowels and consonants were examined in
both dynamic and relatively static vocal tract positions. Experiment I involved
meaningful speech: normal continuous speech, normal interrupted speech, stuttered
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can be incorporated into conventional consuner devices. For exanple, it is
10 anticipated that the audi o natural speech signal stinmulus of the present
i nvent i ow@az2241be i ncorporated i nto comuni cati on devi cesPEBRUSHB45OI ce or

m crophone inputs (such as the handset or base of a tel ephone or wreless

t el ephone body) or other audio- pronpter devices whjch can be easily
accessed andolEBQugsRssch and stutigrad)intgauptod spesel.y Experpaent dmyelved gakely

various ti dg sbRSht@Per Ation/y Figupe 7A illustrates that the 15 second
speech signa s can be’tranédm’tted fromone or nore of the base 204 or

handset 202 of aTeehephareadng adiisguircestitBri(8 hnaddsy 2f@saled)ateanlage 87.9nal 10s
can be transmt roma W reless tel.ephone hody 21 | n ot her.

enbodi nent s,yei‘rﬁé§§gc‘éﬁ8ﬁ§ﬂ%@é ndo %pe@méﬁtscgﬁglﬁg}/aﬂgldgd PO RpRgnt ‘ﬁ‘rﬂb@‘%_ed by
(wrist 05 OlRE setBR hndBnEReE ReRddrE AHpartitlDantstHa@Gi&bS, of tREGHy @t Shirt
20 pins, necklaces 230 (Figure 7E) or other "‘proximately worn (Wi thin the
audi bl e r angerofurtdndlyuoéreceivinganydntnal jteanepentic itterndiiand Partesipagitersed f r anes,

hats, and the.like. .Figu Dillus e headphone devi ce.configured to
orovi de . biEPa o Biehjavet Dutspend or SfL SR GRAT 86 (et SN Fe
out put fromcembRRANSSHARRxpEidhte The twd dxpetifmehte Svele 6QMRABAIaflegkviRle Ot her
audi o storage nedia 240 while Figure 7D 25 illustrates a conputer 250 with

audi o out putthe gxpermpenial eonditiqrsang hepagmges yeiganedoaised. Bhrparbeipanss Wegl us
associ attgd w | i At f i | C
mechani é fsn t\gﬁstgtrellﬁ{gﬁ?gop %é&??lﬁe%ggg#ﬁ&ggg‘%gﬁg g\g\lﬁgn %tr%tt% %%?T{lgts%qrrlgyg%odi ment s
of the devi cestrdli®to dduce dillinhibit stuteripg.eBebuith expeginiens) pamigipaatspiseyediot er nal

battery packs while others nmay enploy. internal hattery power 30 sources. O
course, ext SHEYH f%fts#%a@ ‘é}ﬁ&uﬂ’la“r‘é‘g%ﬁ epalnes @b E]%mg%W%ferlﬂ%W%g %’H%%r gers can
al so be enpl Oyed-Th@fﬁstee&gé‘ﬂ%&nt%%tg{:e'é’bﬁmilﬁﬁﬁ tB%{ﬁh@S itofeolMkdaPoaNd an

external battery and processing i's the PHOENLX produced by N COLET
Conpany of Mhadiesdrspesthsempisipresedted venti@oasly B6INRETMILSOY/ (34%4dnty dsladi | | be

embod: ed> as ik R5agh erdruetedpedempnl vt B b pREET St BB Gl ngi y,
the presenteohtaineddiserbtd@mttérdictackdéh dIPwBRdef a hardware enbodi ment or an
enbodi ment conbi ni ng software and hardware aspects.
In the second experiment, participants listened to four continuous speech
signals: a steady state neutral vowel /a/; a three vowel train representing the three
corner of the vowel triangle /a-i-u/; a steady state consonant /s/; and a three consonant
20  train/s-sh-f/. The consonants were selected as these could be presented in the
absence of a vowel. Steady vowels and consonants and trains of each were used to
represent different levels of proximity with the speech act. Participants also read a -
control passage with Non-altered Auditory Feedback (NAF). Stuttering episodes
were calculated from the participants’ videotape recorded passages. Stuttering was
25  defined as part-word repetitions, part-word prolongations, and/or inaudible postural
fixations.
The stimuli for these samples were recorded in a sound-treated room with a
digital tape recorder (SONY model 8819). A normal fluent American English-
speaking adult male produced the vowel, consonant, and fluent speech samples for
30  both experiments. An American English speaking adult male who stutters produced
the stuttered speech sample for the first experiment. Both speakers produced speech

samples at normal vocal effort. The fluent speech samples used text at junior high
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5 The present invention is also described using flowhart illustrations and
bl ock diagrans. It will be understood that each block (of the flowchart

il lustratwonz2#aed bl ock diagrans), and conbi nati ons of bPOTKS)/B&4T be

i npl enented by conputer programinstructions. These program i nstructions

may be provided to a processor. circuit(s) wi.thin e nohi | e user term nal
or system é‘?Y@ﬂtef‘h%%SSQH?é “f‘?li’sgt‘md?:rt thesre aphOFACHS Casmplaing 55 Otswaéﬁwfssor
circuit(s) crgat imisementing the functions specified in the
bl ock or g’cksIﬁm e corrp trelr prsogr aminstructions nmay be executed by the

processor CI r cui tlhsredondasixigmlawsethasted into ppemvhdrampstes fapplo Phweper f or ned
by the procgessar .cj i s to uce .a | ement ed ro ess such
Chat "t he' | natRanprbatOto larea b e it i PRt SemipTBE PER PETCTRI R0y de
steps fos i mkETERbMPanalRisd B@waHEORS mqwefrsl@x@lz) wagﬁs«@d% Rdsdde bl ocks.
Accordingly, the bl ocks support conbinations of means for performng the

speci fied fsHetceoselect therisiinns stulteringrmemens, aﬁldﬂomﬂlfb@@wlﬁg Stlpud Hstplé’@lsf i ed
functions and rogram Enstruction nmea rmin peC| ie
VRO DR TP E s BBR e BB B TlRor S naff

functi ons. eac i ons of

bl ocks, can dbsﬁ thmba%rmaa edddiy e e Sipagiivah a BoPRS aldkaplsbaw(ﬁem’&ﬁ@ldes CFDens

whi ch performthe specified functions or steps, or conbinations of special

pur pose har &k ele@rﬂglé%W@teé}th?@fl puaiady yia h@WE@E%@ﬁ@E&dekt uttered
and nor fg ?W%R%P% gudifled @&ﬁﬁ‘) (G120 the W&gﬁﬁn glf‘pda}t%;t)ants s

ke
effecti veness ncongr uent speec st ghal's wer 0 cgo are the
i nherently |1moadgfahﬂnbroph0nﬂ(MI(!S}b@@K0nmdeﬂ;BMDGB)eafﬁxgbﬂcalbomtdStdmabr of

i ncongruent . fluenf speec Lh i ncongruent eech,. the seco ech signal
cont arns i A8 0R heRRBHN {1 hap Brar A T AR ARy DR ade.

partici pant shethfcRpheidbmtfut V{/asffle&'ﬁﬁ&){vufeg@hhﬁh‘ac@m afdateren-prR what
conmponents of the incongruent second speech signal 30 m ght be responsible

for the reducti otMéan &tmttﬁtrmgrﬁqqger(cmand sandard arrornfion stuttering feqvengy as aThus, t he

natural ,¢la flca onsonants wer e. exani ed in
ot by Agm duiar BEpaRig SR B ol BB T e BB LA il B e B B8, |

invol ved neaot Bﬁ% é rés&ﬂeﬁlhs ofR@stiflarC&Rdr oTuR S e ERAhe fip@ieralAFNt er r UIOt ed
speech, stuttered -18 WO 02/24126 PCT/ US00/ 34547 conti nuous speech, and

stuttered i heREpseistnoa-adissadcanditesyfsedbasint FT T reprpsenty Byenf dnlerrypted, “SI”

represents stuttered interrupted, “SC” stuttered continuous, and “FC” represents fluent
continuous. As shown, a significant main effect of auditory feedback on stuttering

20  frequency was found (p=0.0004). Single -df comparisons revealed there was a
significant reduction in stuttering for all forms of altered auditory feedback relative to
NAF (p<0.0001). No statistically significant differences were observed between
fluent and stuttered speech feedback (p=0.76), or continuous and interrupted speech
feedback (p=0.10).

25 Means and standard errors for stuttering frequency (i.e., the number of
stuttering episodes/300 syllables) as a function of auditory feedback for Experiment II
are shown in Figure 9. Error bars represent plus one standard error of the mean. In
Figure 9, “NAF” represents non-altered auditory feedback. A significant main effect
of auditory feedback on stuttering frequency was found (p=0.0006). A post hoc

30 single-df comparison revealed there was a significant reduction in stuttering frequency
for all forms of altered auditory feedback relative to NAF (p<0.0001). There were
also statistically significant fewer stuttering episodes when the auditory feedback was
a vowel or vowels versus consonants (p<0.0001). Non-significant differences in
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and consonants: /a/, /a-i-ul/, /s/, /s-sh-f/. Ten nornal -hearing adults who
stutter (8 nmales, 2 fenmales, nean age 27.9 vyears, SD 9.4) participated in
bot h expavonapmigze Partici pants did not present with any BCDUR@v34847eech and
| anguage di sorders. All participants had a history of therapy but were
currently not receiving any formal therapeutic intervention. Participants
read diff es@iHerpg ipgengioyMerelpand belesay aiaslsrvenys trais of progeh GaERpPNSNSS,; | ar

t heme and s&ggqaﬁi c conplexity in both experinents. The two experinents
were counte a'aRbed while the experinental conditions and the passages
wer e random zed. Thissepaf ¢xiperipentsprovedas ehipitice doanbadationrthatgh exoganhesly
experinent to reag at a normal rate a(ﬂgrrﬁ%gﬂeto use .an cantrols to reduce

or inhibit SERATHE! SHeredingomerouR SYIFe THSRCEF LT Ft L PLCEREd to

audi toryst eqahack nkbieySHReRoRHEb sGRERTRAGR, e r8sub® THddaAAPhEsthiterigni NY
| evel . The first experinment required participants to |listen to incongruous

fluent or dtegudneyedn bpesivhedursspestivpobwhetherdhe exndenoesggnal tsrbased on
intermttent 0% duty, cycle 15 _Bot h eech sampl es r€ i.ncongruent
recor ded teﬁ{u?{tel%ﬁé)r??ﬂf‘%ﬁespé‘?fhs&85‘8‘?{’ g]grﬂﬁ? 8P£ri:‘8’fﬂg8?(ﬁg %ﬁngl\éfe_éltvé’l? uttering
acts on al | s¥&ucH SignhlNcdnh}isHBCRIVEIEMRE proVRIMimpP&fedi cfidh ibedhadigped to four
conti nuous speech signals: a steady state neutral vowel /a/; a three vowel
train repred@aniyig those wher settercor ner of the vowel triangle /a-i-u/; a

ooy 392" o SNSRI of AL erBRiag f BERHEPSANERE 40, bt S e

consonants were Selecte rese absence of a
vowel . St eadympawatoty ardhaiss anantisvelaatatyiocls’ b centedl lsvel, eathaatad ©
represent different |eyels of proxim t%/ifwith t he speech act. Participants

al so read aPSRRRFgnaiesied gEoRlrmn Si dffeepridy ArBredt SIS HHCRICTRAL) |
Stuttering eenanden quhls (RhChaLSHs BN AfvAhbhBIBANtA spoebpleot ape

£
recorded passages. Stutteéring was 258de I ned as part-word repetitions,
part-word pesé¢atigatt tesentmaldéet. Thaodirirhenifesttionsdf stitictiagiatran attfhpt &1 i nul i

for the sanpl es re recorded. i sound-treated. roo i t igital
e odSr AEPTPEP dhireeay ol Fof TP OF sarER Shunk APl e et v ki ng
adul t mal e poRGIGRHs EhBpdRWEdn. TIRRSANRRMng 18RFhdthdieRl t6peg&imssrpl es for 30
bot h experinents. An Anerican Engl I sh speaking adult male who stutters

produced t lsempensetien sahergbachprohlept ia ifsolf. Shutering san epatagiaed to thgple
: gﬁgrg; S ug;gggge)%%r ng grj? ﬁl%«f%i?ﬁ%?%%a%e el th%%llckv&ca?ll apSJo%%%Ee'ﬂu-gﬁ% éﬁhﬂl%lhg speech
gesture is hypothesized to be the predominate etiological factor that is exhibited or
20  manifested due to a lack of inhibition on the part of the auditory cortex in assimilating
the appropriate plan for smooth execution of the speech act. Recent brain imaging
procedures have employed choral speech condition to induce fluent speech in adults
who stutter and have compared the brain images obtained to those attained during
stuttering events/behaviors. See, e.g., Fox et al., A PET Study of the neural systems of
25  stuttering, 382 Nature pp. 158-161 (1996); Wu et al., 4 positron emission tomograph
[18"Jdeoxyglucose study of developmental stuttering, 6 Neuroreport pp. 501-505
(1995). A lack of activation in the auditory areas during the motor planning of
stuttered speech was observed, but an essential normalization under the choral speech
condition was noted, indicating fluency enhancing potential.
30 The foregoing is illustrative of the present invention and is not to be construed
as limiting thereof. Although a few exemplary embodiments of this invention have
been described, those skilled in the art will readily appreciate that many modifications

are possible in the exemplary embodiments without materially departing from the

21-



-19 WO 02/ 24126 PCT/ US00/ 34547 | evel text passages with simlar thene and
syntactic conplexity as those read by the participants of the experinents.
The recomvded2/silghal s were then fed into a personal conput RET/UAWE4847POWer
Maci nt osh 9600/ 300) via an APPLE sound input port. Sanpling was perforned
at 5 44kHz. Sound analysis software (SOUND EDI T version 2) was _used to

i ntroduce sPPepéeachings ard advantagesrqfdhis eption Apeprénabyntls suchapodiBessiops e
signals. Si i | var.j i : These
wre then r aeargu SR o aano R Bbb PRe Hh O by 50 AL R SR T onal
vi a a conpadt thdickimp) myes-phachctivacebuses; bf ussad Sire infhreled itgomltes theer e del i ver ed

bi naural Iy vi a headphanes, (OPTI MJS nodel, 10 PRO, 50MX) at an _audi bl e, | evel
conf or t-abi eswtvl}%gwpgﬁihgaws psa%maas f}iec‘ief)‘é?%to ngppiand nph ey syl

m cr ophose W : 3RO reaf T te ss from
their rmﬂt hg Vbl tl%g@ga%%gr)o |“r,fag%2 ori err?tg' a?%légﬁﬂ)ég 1%1@26;?%%&%53%6&& h ?Ltzt(})19

al titude. Tdregoihg isofinstredive of thetpresast ifveghtiontand és ndtdebe censtmed {sSiEhivedrodel
CCD- TVR 75) an stutteri.n requency d . standard errors. for stuttering
requency  alo B 3pasht hoBbotak SliRed Mo rs o b fistiedReper  rent. 1
I's shown i nenbeditfnts, ad WEll a8 bihef erIFSEmERES 28 Bfitndel USbORBluAb@REBIGher r Oor  Of
the mean. In the figure, "NAF" represents non-altered auditory feedback,
"FI" represéwps of theeappendadenizimst dle invention isalsfinebhit de dollpvying elimnvath upt ed,
"SC' stutter i pyous,. and, "FC' represents fluent continuous. As
shown, lletési Sﬁﬁyiﬁglgt%tog%r%ﬁcme ft(geik"f‘mo udggg}e?%g‘y feedback on stuttering 20
frequency was found (p=0.0004). Single -df conparisons revealed there was a
significant reduction in stuttering for all forns of altered auditory
feedback relative to NAF (p<0.0001). No statistically significant

di fferences were observed between fluent and stuttered speech feedback
(p=0.76), or continuous and interrupted speech feedback (p=0.10). 25 Means
and standard errors for stuttering frequency (i.e., the nunber of
stuttering episodes/ 300 syllables) as a function of auditory feedback for
Experiment Il are shown in Figure 9. Error bars represent plus one
standard error of the nean. In Figure 9, "NAY" represents non-altered

audi tory feedback. A significant main effect of auditory feedback on
stuttering frequency was found (p=0.0006). A post hoc
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30 single-df conparison reveal ed there was a significant reduction in
stuttering frequency for all forns of altered auditory feedback relative
to NAF (pv0o92029. There were also statistically signifiRBanuSeossss7
stuttering epi sodes when the auditory feedback was a vowel or vowels

ver sus cons@pant <0.0001) . Non-significant differences in -20 WO

02/ 24126 PC%%B%&@%%%M@?%Q frequenci es were found between single
versus trains of speech conponents (p<0.40). This set of experinents
provi des enpirical docunentation that an exogenously generated stuttered
i ncongruous voi cédd or sspethen fapmbelrisg thedlusncaof pensns who stiter, ompasiag

fluency in %:tfarszons who stutter. Indeed, the results indicate that
stuttering "% éﬂccy can be reduced irrespective of whether the exogenous

signal 'is based @RogehbHilY SEREhtR RESR] speh@f§PualFurther, the use of an
exogenously generated voi ced speech signal conprising vowels may provide

i mproved ef f i cacypreducmgisaeashgiining adfirstspeech signae catraspending torthe patianh vi ew of

t he foregoin it ears.that stutteri be a natural, .conmpensatory
mechani st t S4iknE: RS APy R e peRRensty 7 sslier diing stpapt bRdpaieh Bl o
peri pheral mani f @shiedingthbb@FencusBi @heitdd REQR dppech Mgrapry thoPatsdnygt t ers in

an attenpt to generate an auditory release nechanismfor an "involuntary
bl ock” in spEerfallepexingtefp sid preducing stensughethay the secand sreeeh sigpaliiest at i ons

of stutteri . eri pheral level for a
Ios: gf coh?ggﬁkgpagﬁg£?§%?bg%ﬁ'evéﬁ?ﬁgﬁgéﬁg?g?gﬂgﬂgcgnsLPcuous Y

conpensation. Thus, stuttering is hypothesized to be a form of

conpensati on rather than roblemin jtself. Stuttering can be apal ogi zed
CoThe rol o of &t evdl mefholaCrntiBes Glngh sie eSO RGP AEEDE oo

appr opri at e j{doHeRiohs FHAINCEIMnt BLREYTS sheedhk y#ed id Qidprolih&
predom nat eletoi ésl:%%giscal fact orntt hat lﬁirrs SJ(Fa)xehi b?%?%gﬁ%r 201 marlli ?rgst eggdue to a

| ack of inhsstgpti on on the part of the auditory cortex in assinmlating the
appropriate plan for snooth execution of the speech act. Recent brain
i magi ng procedures have enpl oyed choral speech condition to induce fluent

speech in adul ts3 who fSndthogacaRdingay €laRMMARELIH ed Beldlefing BREEScARE@I ned
to those attained during stuttering events/behaviors. See, e.g., Fox et

al ., A PET sutipadyangepd apé tamgiorallysprexsnaie topgidspradeeang iep- 382 Nature pp.
158- 161 (1996); Wi et al., A positron em ssion tonograph

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

second speech signal comprises a prolonged voice gesture sound.

6. A method according to Claim 5, wherein the prolonged voice gesture

sound is sustained for at least 5 seconds.

7. A method according to Claim 1, wherein said delivering step is

provided intermittently during said producing step.

8. A method according to Claim 1, wherein said exogenously generated
second speech signal comprises a substantially steady state single vowel sound
sustained for at least 5 seconds.
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[ 18F] deoxygl ucose study of devel opnental stuttering, 6 Neuroreport pp.
501-505 (1995). A lack of activation in the auditory areas during the

not or pl avaongsied stuttered speech was observed, but an PEBERGIHF47
normal i zati on under the choral speech condition was noted, indicating
fluency enhancing potential. 30 The foregoing is illustrative of the
present invention and is not to be construed as |limting thereof. Although
a few exenpl ary odi¥§g 1S 4 {4 . ggﬁp i t hose
skilled in the a??bmjl r§§39%$ﬁ§%%§%§?§?ght §?Q%§%§Qﬁ§%P |ca%?%%§miare
possi bl e i nsttvaderesvhlsenyl emyodese nitstantibipsibadyet e siagleycodsmanttsongd f r om t he
-21 WD 02/ 24126 P /USOO/34F47 novel] teachings and advantages of this

i nvention. ARXBEAWEHIPN of e leatiSseoifSt i cations are intended to be included
within the scope of this invention as defined in the clains. 1In the

cl aims, neans-plus-function clauses, if used, are intended to cover the
structures descrilfed Hemethedascqdimgdo filaig &, véherain paié dxdagnensivgeneradechot onl y
structural 5 eggivalfnts but a@; 8 Piv?len st r.uct rei. Therefgie, it is
Lo be under SPEH iRt cARRse; PG, gt PoRouErt s Seke By apbp allishi
invention anhn the PRient hchRIiNORIAtGk G¥a) 4 Bist6bd el BEInSPESd, gi)pa

enbodi nents di scl osed, and that nodifications to the disclose

ermbodi ment s Sugaing@ronsgrang sewd, anffsd p sesitiged gngleivawehwaadt o be i ncl uded
within the scope of the appended clains. The invention is defined by the
following claims, with 10 equivalents of the clains to be included therein.
-22 WO 02/ 24126 RCT/ USOHeBwd4dcordidsTo OHiifiH 0, $hetohl dMidDetdgendusly’gametdiald f or
enhancing the fluency of persons who stutter, conprisin t he steps of:
exogenousl| y S@%er‘fgrs’a%“? gpmp s%aﬁméﬁ%eéwip arjged apl&a%?wgs §?¥@i‘é’rﬁle§%?rf"ﬁi ng a
first speech, glegp@kncorresponding to the patient 5 speaking, the patient
havi ng a propensity to stutter during speech production; and delivering

t he exogenously generated second speech signal to the patient tenporally

AR e IR e o

detecting a stuttering event.

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

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 input to initiate said delivering step.

15. A method according to Claim 2, wherein said delivering step is carried

out substantially continuously delivered during said producing step.

16. A method according to Claim 1, further comprising the step of storing
in an audio medium the exogenously generated second signal, wherein said
exogenously generated second speech signal is provided by a spoken voice from a

person other than the patient.

17. A method according to Claim 16, wherein said delivering step is
carried out by transmitting the stored second signal.
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2. A nethod according to Caim1l1, wherein the second speech signal is

i ncongruous with the content of the first speech signal provided in said
produci ngvost/ag26 3. A nethod according to Claim 1, wherei RCRESA/HE&47 veri ng
step is carried out in advance of and tenporally proximate to said
produci ng step. 4. A nethod according to Claim2, wherein the patient
speaks at substantially normal speech speeds during said produci ng step.

5. A method accorgi ng Aﬁlefﬂoéiaﬁé&rdinygﬁt%ﬂl ,%eﬁﬁp&%‘%%}‘in@%ﬁﬁ% ed

second speech signal conprises a p onged voi ce gesture solnd. A et hod
accor di ng t aedatkidr @yralityerfainmestdueingrseidgmorbdingstepe gesture  sound i s
sustained for at |least 5 seconds. 7. A nethod according to Claim1l, wherein
said delivering step is provided intermttently during said producing

step. 8. A nethodoaccq gietddlaBedriRig Dlait 1Ry, §/hredifld BXRYRARUSEheptesET at ed
second speech signal conprises a substantially steady state single vowel

sound sust apesst sigpal comprisesa pBualidy of didfereng Spaken ourRl4,1e2eh Paing)800/ 34547 9.
A nmet hod according.to.Claim1l erejn i d exogenously generated second

speech sign&Pmﬁgﬁ%QW?8?1ghg%6§?§@?$§#9§ﬁ§ﬁgﬁﬁgsgpﬁte si ngl e consonant sound
having a duration of at |east 5 seconds. 10. A nethod according to Caiml1,

wherein said exogenously generated speech signal conprises a plurality of
pr ol onged soundsg@poke%nw of ageqrdinyg to(Ham 1.tvherein prid galiyesing stopds cAIriad at

| east one of fqal i - e consonant
sound, and (%§g%mghéggﬁﬁggﬁgf&gﬁng%%%%ﬂggun .af%g%%ﬁﬁgﬁﬁgga%ccogding to
Gl aim10, wpesdhnoshicdstemogenaithe patfaner at ed speech signal conprises a
plurality of said prolonged voiced sounds serially delivered to the

patient. 12. A nmethod according to Claim1, further conprising the step of
detecting a stuttgri ngy fMaRi-acdordin® B4R, 3N 5N dbBydrind!stBpld cartiB@r €1 N

said delivering step is
out such that said speech signal is transmitted from a location which is remote from
the ear of the patient and travels through the air and into the ear of the patient while

the patient is speaking.

22. A method according to Claim 19, wherein said exogenous speech
signal is adjustable by the patient so that the patient can select a desired signal

duration and volume to be provided during said delivering step.

23. A method according to Claim 16, wherein said delivering step includes
the step of transmitting the generated second speech signal from a handset of a

communication device.

24. A method according to Claim 1, wherein said exogenously generated
second speech signal comprises a plurality of spoken speech signals, and wherein said
delivering step comprises varying the content of the speech signal delivered to the

patient over time.

25. A method according to Claim 1, wherein said exogenously generated
second 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.
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carried out in response to said detecting step. 14. A nethod according to
Claiml1l, wherein said delivering step is carried out responsive to user
i nput towa@p2eéaee said delivering step. 15. A nethod accoPdimgowas4l ai m 2
wherein said delivering step is carried out substantially continuously
delivered during said producing step. 16. A nethod according to Caim1,
further conprising the step of storing in an audi o nediumthe exogenously

generated second)gi gna| meidgaBEJRdRBH6 ClAMOY MM 3idERSeAbRly s&ferich speech
signal is provided by a spoken voice froma person other than the patient.

| T A net hod segond spéeay sigoal@oaipnse¢sa nowneal diuencyspakaieipesadrdigngl shigh iss  carri ed

out by transmtting t st ored, segond signal.. ~24. WO 02/ 24126 .

T Uso0) 3asirenetrt W o GGy B PR R h SR e A PRl BIAPCHY el i ver i ng
step is rep@@k@@mgsﬁ%rrality of times during said producing step. 19. A

met hod according to O aim 16, wherein said exogenously generated speech
signal conprises a plurality of different spoken sounds, each having a

ool me faral 7. niChiBadbed B0 PRI 16 AnBRECNAPalifRAng S i) M 1O

according to Caima1l, erern sa iverihg step is carri out such
that said seaied oat Gynaie sfantOQTBSBTE] #d ITEQkv@esour ce whi ch is positioned
proximto at | east one ear of the patient. 21. A nethod according to Claim
1, wherein said delivering step is carried out such that said speech

signal s transmled A fQiHod b Qe CHECIE, WhelohBPrebb e diipisear of the
patient and travels through the air and into the ear of the patient while

t he pati ent pedfoseldki regordi2@. saitl exegtooishycgroedied ge¢comd Gbedoinsigal eterei n sai d
exogenous speech ignal is adjustable by the patient so that the patient
can sel ect §°ﬁ@§¢f%%4signal duration and vol ume to be provided during said
delivering step. 23. A nethod according to Claim 16, wherein said
delivering step includes the step of transm tting the generated second
speech signal fréth a Hemgthed aggordingde fraimi I athicesin spad pecend speech signal is

incoherent and incongruous to the speech output during said producing step, and

wherein said delivering step is repeated during said producing step.

30. A method according to Claim 16, wherein said delivering step is
carried out by one of a portable hand held device, a general purpose computer, a

wireless communication device, and a telephone.

31. A method according to Claim 16, 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.

32. A device to enhance the fluency of persons who stutter, comprising:
an audio storage medium comprising at least one pre-determined auditory
stimulus exogenously generated spoken speech signal thereon;
a speaker operably associated with said audio storage medium;
5 a power source in communication with said audio storage medium and said
speaker; and
an activation switch operably associated with said power source;
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24. A nethod according to Caim1l, wherein said exogenously generated
second speech signal conprises a plurality of spoken speech signals, and
wherei n 30 d224ded i vering step conprises varying the cont er€T/HR0NII&47Speech
signal delivered to the patient over time. 25. A nethod according to Caim

1, wherein said exogenously_gfnetated second speech signal conprjses a
stuttered spokenvheeesespid paditary wimulys seeerh sighgris eonfigured iy bepereatsAbent of

t he speech i t he: ] i i i .

021 24126 PCH LB 8Hs SRR HEStorkighlibh o £ LRSI oGl sofeHlE
exogenous! y eganen dliecshrseitiba dsapmeadhamic gfite prodyetios e$ sgeeclobyrttie usenemty
spoken speech ,si gnal i.ch is incgngruous wi th the content of.t@e eech
provi ded by d0HBe hemredictign pf sppeshphth HF%&%@GFF&YSPF%Y}de?W?u ORLEHBY IS or di ng
to Claiml6 i i i i b i out by one of an OTE
BTE, and ITE“%%%%@%&S%QEQAEEQ¥ gg“ﬁ%%%%ﬁf%gﬁfgggpg?ﬁg16, wherein said
recording step is perfornmed by recording said exogenously generated second

h signal t disk.. 29.. t.hod di Claimi,
Wherein said secont sUBHCSIGRAAE ' TR harEnen 30 SeHED AgHTB ERTP et he
speech out pytyselufinitdrigdr dwcR dP&aPIg aBdoRRtedaiiln sal Sh&iker, 8l Wheteln 4T i ng step

is repeated during sard produci n? Step. 30. A nethod according to Claim 16,
wher ei n sai diseféhpuf ériggey switelpis configared feetcepituspyinpwido gritiategaubgatialliand hel d

R N T T K

ccordin i'm erern sail I'i'vering step
is carrpedaqdibley tlee v ce configured to be worn as one of a belt clip,
wat ch, hat, lapel, jacket, and pin, which is adapted to be positioned, in

operation, such that it is in audible comunication with the patient. 32.

A device to en hagg_e tReadJiteneyrdils tﬁ%lﬁﬂp@,%@iﬁgﬁﬁﬁ%ﬂcg QER{el SfiBrisesan

audi o storage nedium conprising at” | east one pre-determ ned auditory
stimul us exageicmpbbye geiesigha premsioe nosfEmeshtogegpnal andrrapkyse a speech

signal generated by the user’s speech.

35. A device according to Claim 34, 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 substantially contemporaneously with the user’s speech and

5  isincongruous 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.

36. A device according to Claim 35, 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

5  speech signal while the user is speaking.

37. A device according to Claim 32, wherein said device is configured to

provide said auditory stimulus speech signal concurrently with the user’s speech
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a speaker operably associated with said audio storage nedium 5 a power
source in comrunication with said audi o storage nedi um and said speaker;
and an aov@vzae4iohq switch operably associated with said poR€T/USad484, - 26
WO 02/ 24126 PCT/ US00/ 34547 wherein said auditory stimnulus speech signal is

configured to, be repeatedly output .to a user at desired tinmes corresponding
fo at I east iacgentel %ﬁlg%cmgeu%mli P YT Sfenfsvé’ﬁfanswstsm&ﬁﬁﬁ B the

user, in adyanae Wwhich BBowS BRUEE @Rpelk & BeEERadMIY A6rHApeechPdee. dUri ng the
production of speech of the user to thereby provide an auditory stinmulus to

the user who stutters to enhance the fluency of speech thereof. 33. A

devi ce according,to C,ai,m.32, wherein.saig, device f.yrther c i ses ,a user
i nput trigger svvi3%ch Sberts ilpcg‘é‘gl?ﬁ:'ioar@@lgl R SET aa@&ggﬁcgy,sﬁgﬁhlsm%ercgi n
said user isi’%b!ltis b VIGRY sub¥tahiEd)ly onfRABuLGUVIATE thoudeteieakingr | Nput to

u

initiate a substantially inmmediate delivery of said auditory stinulus
second speech signal such that it is 5 audible to the user. 34. A device

according to d ai,m 32, ar ej i d i f r.: i ] phone
and a signal proégéso#*§%ﬁ§?%%P%@m%%qﬁé%isGéagﬁgﬁéﬁgﬁggéhi%gg%gﬁﬁb&%ﬁgna
gener at ed byidnhles pepfidel inpemittent]s whild titewec® spegkigli ng to C ai m 34, wherein
said device is configured to automatically output said auditory stinmulus
speech signal to the user fromsaid speaker based on an analysis of the

er' eech, h t i i §Qr i . . Sl i i ded
user s sp sugh thafi.qal gﬁcgf%ﬁ% ﬁ (tYIﬁﬁﬁ B S ein §£’i@§%blc§ gﬂg\ﬁ:: cblﬁ}%ﬁ&@ vide

substantially contenporaneou e user's spee an S 1'hcongruous
with the contdetectopbpeilablymsescised pithchid paordssen endsad sacrdplar sapd getector mul us

speech signal Ls de|iyer in a nner i al l ows .th ser. to speak at a
sObstant ol cyrbdriic et FubusToian satalebiilng &G igVRtin & o 35,
wherein, in  BpR@fiah, upBn réieHitA\Ir U ihfiati6@ B DR RAIG or dEAl Stittek#AB event
initiation and termnation of speech production by the user by nonitoring
the signal roadks pastiobihe vaérdsaid dedphrraeidanshid anditosy givanlupreeels signal. and
wherein said device is configured to intermttently output said auditory
stinmulus 5 speech signal while the user is speaking.

41. A device according to Claim 32, wherein said auditory stimulus second

speech signal comprises a plurality of different spoken speech signals, each having
different prolonged voice gesture sounds, and wherein said plurality of different

second signals are configured to be serially output to the user at desired times.

42. A device according to Claim 41, wherein said plurality of sounds are

output to the user such that they are temporally separated in time.

43. A device according to Claim 32, 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 patient

speaking.

44. A device according to Claim 32, wherein said auditory stimulus speech

signal comprises at least one spoken prolonged voice gesture sound.

-28-



37. A device according to Caim32, wherein said device is configured to
provi de said auditory stinulus speech signal concurrently with the user's
speech -\momm@/ 24126 PCT/ US00/ 34547 i ndependent of anBCT/S@ys47ous Wt h
t he user's contenporaneous speech and in a manner which allows the user to

speak at a substantl al Ia normal speech pace. 38 A device acgegrdl ng to Caim
37, wherein sai d%audi YofsVie 3ceendie te Sdeigh 4, é’YlEfﬁedP epcdh gf saidi Y &3St WBst ant i al |y

cont i nuousl y, Gg uvtg S@ike éo%nggoﬁ%ﬁgtﬁﬂe 3% slﬁsﬂﬁﬁéliéﬁst@aﬁggf @edﬁalﬁw A aim

37, mherein sal y stinulus speec sl gha pr ovi

i nterm ttentdngedty dtdedshe serdads.i s speaki ng. 40. A device according to Claim
32, wherein said device further conprises a detector operably associ ated
with said processor and said m crophone, said detector configured to

detect the onset 4gf ory aéwl@ec&déaa!dugtetmﬁmmv@a@ah saiBAHd¥49 s8iblus sPeech
operation, upon recognition of the initiation of an inpending or actual

stuttering egsatcoByises hetepiay stathOWhlesous@sustasmdjlndeaub@mt}ﬁdlmﬁted@lsst@&
audi tory sti S 1. A device according to Caim 32,
wher ei n” sai 8{@5@%@%;@19 f%ﬁﬁqgsse% 8nd speech signal conprises a plurality
of different spoken speech signals, each having different prol onged voice

gesture sounds, and wherein said plurality of different second S|gnals are
configured to be4deri @ AgviesaqsondingforGaim 4 wherein saitl puditary samulug speesh devi ce

according t I @f@£ to the
user such tﬁf?a ]tadr?%f ar ex\?t%%@oér}%tﬁ%&gg&gr g@ﬂ&é{lls%fir%a?%% . Ea%}g\l# %g;
accor di ng t ctatd aidibl8Zangetfer atilensshsedondvi ce is configured wth a user

activation switch which allows the device to provide said auditory
stimulus speech signal in advance of and tenporally proximate to the

patient speakingg 44.5 éeaséfa&srd%fg%r@imm Qydréth Bhid 2ecoMI®p&dch six@hd

audi tory stinulus speech 'signal conprises at |east one spoken prol onged
voi ce gest urcempusasd plu@Bityed mYOEgMOM’WW@WEWHHdAEHdW1M|lwt erscor di ng

sounds 15 sBE{H R d RaheRRro S () *Etalyl PR SlTGRel ufE ST ©

sustained single vowel sound.

49. A device according to Claim 32, wherein said second speech signal
comprises a plurality of different voice gesture sounds, each having a sustained

audible duration which is at least about 10 seconds long.

50. A device according to Claim 32, wherein said device is configured
such that it is portable, and wherein, in use, said speaker is sized and configured to
reside proximate the ear of the user such that said speech signal is input into at least

one ear of the user.

51. A device according to Claim 32, wherein, during operation, said
speaker is in audible communication with the user but is remotely located from the
user such that said speech signal is output from said speaker in said device from a
location away from the patient and then travels greater than about 3 inches through

5  the air before entering into the ear of the patient while the patient is speaking.
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range for at |least 5 seconds. 46. A device according to Caim44, wherein
said auditory stinulus speech signal conprises a steady state vowel sound
sust ai neav@ n2/a418abst antial |y steady state audi bl e range POT/USQ/3484iSt 5
seconds. 47. A device according to Caim44, wherein said auditory stimulus

speech signal caonprises a steady state consaonant sqund sustained in a
substantial ly steady “s#aiee asaendmedo (g4 grhesgin FEddpviee SdpeRRTaedg. A
devi ce accoggdh g sy dra Qibé{lmey\herei n said second speech signal conprises
a plurality of prol gnge& spoken voi ce gesture sounds including at |east one
of (a) a sustained vowel train sound, (b) a sustained single consonant

sound, and (c) a.,sustai,ned single v I und. .49.. A Vi ce cordi to
A 3o ey e e ok U Aot i 20 Wi pid audtipry FEpBfS Shecsh
di fferent veioas Qefridcea SQHAAS spRBiEfighalyi Ny a sustained audible duration

which is at l'east about 10 seconds | ong. 50. A device according to Caim
32, wherein said device is configured such that it is portable, and

wherein, in use, .gaid speaker is.sized .ang, caonfi.gur.ed t. resifde _proxi mate
the ear of the ushr sdbhepnccuding B Fdaln Sy PR HLE An RS B

one ear of tgigﬁalL@Q{prisés’Lan&n@ﬂheﬁy@gmﬁigml,to Claim 32, wherein, during
operation, said speaker is in audible communication with the user but is
renotely located fromthe wuser such that said speech signal is output from
sai d speaker in id o IO l-Qcat 4 : : I nd then
travel s greater t% %’an gﬁ%‘{i&écfg@{%smt(ﬁ%%%%@% S%??%é?%rogﬁggﬁgé F%g into
the ear of bheopat O Bk, el Iedgyvadel ent i s speaking. -29 WO 02/ 24126

PCT/ USO0/ 34547 52. A device according to Caim32, wherein said device is
incorporated into the body of a tel ephone. 53. A device according to Caim
32, wherein saidsgudi tOg%i&d AT t8RASIEN32, SIIHRA@h <58 TRdibSRTage Mbdihhgs ed
speech signal- 54. A device according to Claim 32, wherein said auditory
stimul us spesempagidiskal conprises a normal fluency speech signal.

57. A device according to Claim 32, wherein said audio storage medium

comprises a DSP.

58. A device according to Claim 32, wherein said device is incorporated
into one of a portable hand held device, a writing implement, a general purpose

computer, a wireless communication device, and a telephone.

59. A device according to Claim 32, wherein said device is configured to

be worn as one of a belt clip, watch, hat, lapel, jacket, eyeglass frame, and pin.

60. A device according to Claim 32, further comprising a remote control

unit configured to activate the output of said auditory speech signal.
61. A product for enhancing the fluency of a person who stutters,

comprising an audio storage medium comprising an exogenously generated second

spoken speech signal including at least one prolonged spoken voice gesture sound
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54. A device according to Caim 32, wherein said device is configured as
one of an OTE, BTE, and | TE device. 56. A device according to Caim 32,
wherei n a0 d2/auddé o storage nediumis a conpact disk. 57.PET/dea/33847
according to Claim 32, wherein said audio storage nmedium conprises a DSP.
58. A device according to G aim 32, wherein said device is incorporated
into one of gengsged Aypdersan athseihan thanceson usingthe peguetio cakanse theyr gener al

pur pose = co , i, T, . ﬁg@ﬂ i caf: i i : : e. 59. A
devi ce asccorg}ﬁgélé iﬁg{gt%&%iv@nlege}? i er e?)h’ gagéll %bgg@}%ecee@h g@%ﬁ?@g@k@&@’ g be worn
as one of ardieydd t6laivger asahabditdraktimuhped enhanck dic flueyegdfasserfonawiee and pi n.
60. A device according to aim32, further conprising a renote contro

uni t configﬁ?@ﬂmto activate the output of said auditory speech signal. 61
A product for enhancing the fluency of a person who stutters, conprising
an audi o storage nmedi um conpri si ng an exogenously generated second spoken
speech signal including at |east one prol onged spoken voi ce gesture sound
-30 WO 02/ 24126 PCT/ US00/ 34547 generated by a person other than the person
usi ng the product to enhance their 5 speaking fluency, wherein in
operation, said spoken speech signal is adapted to be relayed to a user as
an auditory stinulus to enhance the fluency of a person who stutters. -31
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