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(54) Title: METHOD AND APPARATUS FOR TREATMENT OF MONO-FREQUENCY TINNITUS

(57} Abstract: Reciprocal noise

Switch cancellation of a patient’s mono-fre-
M 32 quency tinpitos tone is achieved
W) utilizing an externally generated tone
which is suobjectively defined by a
First mono-frequency tinnitus  patient o
Sound Generator | 24 Phase Shift match his/her tinnitus tone in frequency
{10) —- Network and amplitude, An externally generated

Q Q 0 (30) sound wave, selectively designated
n by subjective observations of a patient
to match the patient’s tinnitus tone is
18 20 first applied to the tinnitas patient via
earphones or a speaker system and then
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! I the same externally generated sound
!? ?? ; wave is sequentially phase shifted
sequence steps to shift or slide the

external sound wave through at least a

through a plurality of angularly shifted
4 \ 180 degree phase shift of the generated

%‘ 14 signal as it is applied to the pafient to

achieve a series of reductions of the
N Second patient’s tinnitus tone and in one of such
r~ Sound Generator shifted steps a reciprocal, canceling
™ L (18) . relationship with the patient’s tinnitus
E \ o Q O tone. The tinnitus treatment sequence
- 36 of an externally generated sound wave
= [ and then the phase shified externally
g 8. 20 generated tone achieve cancellation of
' the tinnitus tone of the patient as the
O sequential steps of the generated tone in effect slide across the tinnitus sound wave resulting in cancellation of the tinnitus tore.

By replaying the sequential phase shifted segments of the patient treatment process a pauent may utilize the previously recorded
.sequences in a patient self treatment pmcess




18 20 first applied to the tinnitus patient via earphones or %Eaker
system and then the sane externally generated sound

sequentially phase shifted through a plurality of angularly shlfted
sequence steps to shift or slide the external sound wave through at | east
a 180 degree phase shi wcpnsvosmgemed|mlmmmnnmmmmlmumlmn||mu|mnnnmmh o the
patlent 10 achi eéve a sertes of Teducttrons—of—the PQLICIIL S—HHAt

and i ne of such shlfted steps a reC|procaI cancel i ng relatlonshlp mnth

t he p[ii;ll blpwﬁ!l?ctw :%erl;alonaq seéj'%‘n reg ac?lo be regtﬁdﬁs&eﬁ d fg?“{" F%FW‘F“ ab@;@lq(gg'n'q‘@ lo@k “Cat
it

ext er nal oy, Qengual, il amm”%g’:ﬁl;{%f’{fﬁ’&"gé%’feé‘igﬁal ly
generated tone achleve cancel |l ation o £ nni t'one™df the patient as

the sequential steps of the generated tone in effect slide across the
tinninms sound wave resulting in cancellation of the tinnitus tone. By
repl ayi ng the sequential phase shifted segnents of the patient treatnent
process a patient may utilize the previously recorded sequences in a
patient self-treatnent process. 14 June 2006 WD 03/051179 A2

LFLELETL b ~tnlbbi b brh b rife b3t~ bt et bi bt rarrntd
[1T11ITTinll Published: For two-letter codes and ot her abbreviations, refer
to the "@Quid- - wthout international search report and to be republished

ance Notes on Codes andAbbrevi ati ons" appearing at the begi n- upon receipt
of that report ping of each regular issue of the PCT Gazette. 14 June 2006
WO 03/ 051179 TI TLE Met hod and Apparatus for Treatnent of Mno-Frequency

Ti nni tus PCT/ US02/ 40151 CROSS- REFERENCE TO RELATED U. S. APPLI CATI ONS [ 0001]
This application clains the benefit of the earlier filing date of U S
Provi si onal Application No. 60/340,271, filed Decenber 18, 2001 and further
relates to U.S. Application No. 10/083,088 filed March 1, 2002. The
specification and discl osure of both of




these related Applications are incorporated herein in their entirety by
this reference. TECHNI CAL FI ELD.[0002] The present inventid@“ﬂé?@ﬁ% to the
treatment of tinnitus patients and nore particularly to inproved clinical
met hods vames/eappar at us for treatnment of nnno-frequen%&lmgw'og%s patients
utilizing phase shift cancellation principles. BACK 1 03] Tinnitus
I's defined as the perception of sound by an individual when no external
sound is present, and often takes the formof a hissing, ringing, roaring,
chirping or clicking sound which may be intermttent or constant,
Accorigpg to the Anerican Tinnitus Association, tinnitus afflicts nore
than 50 mllion Anericans, and nore than 12 mllion of those suffer so
sever el y Mathns angd dpbarajys fon Zteatnrenyofddeto-Freqlieney Tiatitvent i on and many cannot
function normally on a day-to-day basis. [0004] Tinnitus, often referred to
as ringing in the ears, is estimated to be present in approximtely 50% of

t he QRDSHREFBRENCE ICREOATER .S AHPLAYULTIONS general , tinnitus takes many
and varied forns, which nmay be related to its underlying cause. Tinnitus

may be &93kd Hhis applicationplaims the bewafit bf the caliediling datopEUSs t raunm, dr ugs,

hear : N Cess . or h kn C es. [0005]

Pr ouraoRT Apptcafon 04 BB/ 02 D RoatARRIT 1 Sia0BL A tBE AR R RN < ne

t i nipplisation Noel (#043¢08B élediddartly 1,[2802. eTHeSpedilidatien RidaNdcRidtre 6ESIth BE t echni ques
have bee nable .to alleviate the problens of tinnitus patients,

si gﬁfeF? ’ée?ﬁtﬁ% ?@gﬁﬁw&”ﬁww@@ﬁdé’éﬁ&mmﬁf@%ﬁﬂm@s refererpeudi es at the Oregon
Tinnitus Cinic, Jack Vernon, director of the Oregon Hearing 1 14 June 2006
WO 03/051179 PCT/ US02/ 40151 Research Center, stated that, in patient

t i nEBCHNICALAIBID phase and tone rel ationships are of obvious and critical

| mportan |,n tane masking.of. tinnitus. Verngn goes on to_observe that one
cannot r@gpgss ?ﬁeepr?sﬁ’étén@t‘%@r’fﬁlé?it%@eFPWP?*%“E‘VWQPER%B@P‘! BREse adj ust nent

of  plticExlyetofdbrovéddkRichS8&hdd3 alPpAhs for treatment of mono-frequency
tinnitus patients utilizing phase shift cancellation principles. i

BACKGROUND
[0003]  Tinnitus is defined as the perception of sound by an individnal when no
external sound is present, and often takes the form of a hissing, ringing, roaring, chirping or
clicking sound which may be intermittent or constant. According to the American Tinnitus
Association, tinnitus afflicts more than 50 million Americans, and more than 12 million of
those suffer so severely from tinnitus that they seek medical attention and many cannot
fimction normally on a day-to-day basis. .
[0004]  Tinnitus, ofen referred to as ringing in the ears, is estimated to be present
~ in approximately 50% of the US population over 65 years of age. In general, tinnitus takes
many and varied forms, which may be related to its underlying cause. Tinnitus may be
caused by, or related to, such diverse factors as trauma, drugs, hearing loss, the normal aging
process or other unknown causes.
[0005)  Previous approaches to treating tinnitus have focused on masking the
tinnitus noise experienced by patients. While previous masking techniques have been unable
to alleviate the problems of tinnitus patients, significant research has been done. In reporting
. on studies at the Oregon Tinnitus Clinic, Jack Vemon, director of the Oregon Hearing
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[0006] In commenting on Wegel's earlier tinnitus treatnment findings that a
slight mistuning of a nasking external tone produced a bed@-JMpk ensat i on
with the tinnitus sound, Vernon reported that, in a 100 patient study, he
was abl &g msatect a slight beat-like sensation in QpséMels;i Nstances.
Vernon therefore concluded that the beat-li ke sensation fgoun by Wegel was
nost probably due to octave confusion resulting fromWgel not using a
single pure tone, but rather a narrow band of noise. In conclusion, Vernon
observed that phase manipulation justifies further patient studies as a
s KasgudCane) seod 41, inaaint il iidies, BESRLIABISHOIGIA A o SPOT L ON
possibl e phase mani pul ation for treatihg tinnitus patients renained

unc IPRRE 3l ingpestapeq in dene mpsking off tinpitus. Vet®@goansh tasbienelthuded i n t he 1997
edi tgnf eﬁ@éé'tﬁ@i'a' ] ntitled "Tjnnitus Diagnosis and Treatnent."
[OOOY]QB?Hrr\Igfhri 5 above?af%f}cég%hﬁg%n%@ym%@ﬁs% ustigent ogigexie@alor t s on

f avdengpised inpeaskiegt data fromblind clinical studies utilizing a 180-degree

phase shi[iob@gf n ext er.nal Iﬁ{eﬂ%ener_at ed tinnitus tone. Mre than 79% of
patients i et FOUPYTHEg OB s catliprrhinniing toeatnadnt findingssbadasbgiti al r educti on
i N wkighhia @fa,ggs,]ﬂ-,;giemgh{a' V& ﬁﬁ!ei ) | t.her .current mnedical procedures
nor _el ect%oni c or sonic | ﬁ%umn{ig%?giﬁegggsea&lﬁ?wtgﬁmf%tﬁ*%de an obj ective
det &emonaenoged Bt & a Hidratiéne stiudye tiereracableots detestlaislisti®eflikk Bsatloh NI t US Noi se a
pat i ' 1t is.also not possible to subjectively determ ne an

i ns Eﬁ%@%ﬁéﬁ@éﬂa%%g 22618?11 tgerﬁg?%‘fonﬁlﬁgeg tﬁﬁéﬁh@éﬁ@ﬁlgcewww fownsiry- f r equency

t i niWegelswisamst probibBCHue 1h b&tave UhbAEHRS ]Eﬁ{g F Ly Ireatent has been

bot hersonme for the tinnitus pati ennlt%g e aﬁ%ﬁ‘{eﬁ@n&)ﬁ%ﬁﬁ&% “te of medi cal
knoWFTE &R5e- b rtist & BaTawe basd o€ neism T sonclusion,rVemmont abséroet tHt@hiasgot yet permit one

to L j: : ) t at point on a pajient's _virtual endogenous

ti n%%ugglagdgﬁﬁﬁg\g%&gﬂéﬁ?ﬁu &BW@DIE‘? pmgt)%r hiesldaRey s phase-shigfted

i n@emms.mmm’mpams@dsmeipnasama%@?ﬁmfof RediBBfhink PRt ent s virtual
n

tinnitus noihse. %{g June 2006 SUMVAI 0010] | ne of “many possi bl e
enbSHAmE pechggged Mgl publieation i 99t ewd gsrimhaled iroihs 8997csditiogl | ati on of a

pat6Mnmﬁ§erﬁg¢%@n%ﬁtm{%§ig}a§£%%ﬁqhi eved utilizing an externally

generated tone whi I s subjec Y by a nono-frequency tinnitus

pat i ent [P@7hat dhhisiabveereferentodny.5 WippliediRn) . CherpREYortiibriP! 1 t.ude.
patient data from blind clinical studies utilizing a 180-degree phase shift of an externally

generated tinnitus tone. More than 79% of patients studied reported either elimination of, or
substantial reduction in the level of, tinnitus noise.

[0008]  Neither current medical procedures nor electronic or sonic instrumentation
permit or facilitate an objective determination of either the frequency or amplitude of the
tinnitus noise a patient experiences. It is also not possible to subjectively determine an
instantaneous phase of a point on a patient’s virtual mono-frequency tinnitus tone.

{0009]  This current state of tinnitus treatment has been bothersome for the tinnitus
patient because the current state of medical knowledge and acoustic/electronics
instrumentation does not yet permit one to objectively determine at what point on a patient’s
virtual endogenous tinnitus sound wave tinnitns tone (sine wave) an exogenous phase-shifted
sine wave would be inserted in an attempt to cancel the patient’s virtual tinnitus noise,




According to a first aspect of the present invention, there s provided a
systemfor treating nono-frequency tinnitus patients conp#ﬁéPﬂg$X§ sound
generation system for enabling each patient to subjectively identify
his/her tinnitus tone relative to an externally generated sound wave
havi ng the sane frequency and anplitude as the patient's tinnitus tone, and
an audi o transducer for applying to the patient an externally generated
sound wave having substantially the same tone and anplitude as the
patient's tinnitus tone, wherein said audio transducer shifts said

ex g§g§§$y generated sound wave through a plurality of predeterm ned

an crenents while said externally generated sound wave is applied
to said patient whereby a progressive angular phase shift relationshipis
effoeti]ed Ih bfioafginng podibkletrbedimicute oftherrasent iivenfion Rgiprasl noisacr enents with
reference to a.predetermned initial point of said externally generated
waPBe® 16?1}1‘?{?‘}?@?%‘6?/m(?’é‘ﬂié?cpfén‘é’ttmlméﬁst?nedgﬁ%“i"l‘g‘g}mlbzé%@@lef‘tﬁ h or reduction in
t heeneratedl tonel daich s shijectipély defiikd By a honvAfirdqusnc Gifits b4Rdttd mAek Bisdieng to a second
agﬁggt of t invenH{onqwggere is provided an apparatus for treating

moHBE % MECHATT TP PYEE ents conprising: a sound generator having

sel ectabl e frequency and anplitude output wave controls, a speaker for
audedotdingaip jalfirit agpetid tieir¢aeit idfenti@thdredoprodidgbngseindor taatige t | Nni t us pati ent
wher eby the patient .subjectively defines. his/her, tinnitus tone in terns of
F 1O pa eI S B RROmRH T, 4SS BRI HEPRAEnIPE P8y erront al | y
smatiﬁﬂtm@gdé)jeeﬁwedeﬁﬁ@dﬁm ﬁmiitu‘d\/&mere?ndﬂﬂ'g &cCdn e?k@rﬁégij@b&(:‘dtcﬁlcboﬁgl a pﬁti ent to g
match said patiept's tinnitus tone an jtude tao thereby achieve soun
CAHEPRAES BB SR Beancy 2P BPHILAS 3 i BRIt SRS IgRec BRI  y shifting sai d
g eR@kdicadoPAppRiiy ta@heRaficH: Bh EXiérRAlg befertbdiSothd Wiivaiavind GiRBRAMB!  segment s
totaling a 180 phase shift relatjve to a predeterm ned start{ing point of

sdfgs %%ampuﬁ%@%eaa&e@&r@ﬂmwem@ﬁ%aﬁﬁis apdjo fapsapseshiiect of the

Pr @refterdaly @tlckR68 sohitBk SreltBroRQViLeERly Bf padteMifc@ andul 8 3drddentst | NNi tus
conprising: a _sound transducer for a plylng to the tinnitus sufferer a

s oWty said extoraallygspaspiod souadwatey's anphechlopidirpieny wherebyaPrograstieus sufferer a

supepasat Bin Alatibfflis SEXRH MroudddidlshQRalveAHAAS ofngliRe Same frequency,

each such addi tional sound being phase shifted wth "respect to the prior
- sonefemen ity Fréerensq triz predeterméned yutid peinboef spidichigrmsin swdrafed Wikaise in

form thereby causing at least a partial cancellation or reduction in the amplitude of the patient’s

tinnitus tone.

[0011] According to a second aspect of the invention, there is provided an apparatus for
treating mono-frequency tinnitus patients comprising: a sound generator having selectable
frequency and amplitude output wave controls, a speaker for audibly applying the output of
-said sound generator to a tinnitus patient whereby the patient subjectively defines his/her
tinnitus tone in terms of frequency and amplitude, and a phase shift network for incrementally
shifting the generated output wave subjectively selected by a patient to match said patient’s
tinnitus tone and amplitude to thereby achieve sound cancellation of said patient’s tinnitus tone
by selectively shifting said generated output wave form through a plurality of incremental
segments totaling a 180° phase shift relative to a predetermined starting point of said generated

wave.




substantially equal phase intervals, wherein said sound traqﬁ “926
programmed to apply the sound at each of said phases for 0ﬁerl od of
time. According to a fourth aspect of the present invention, there is

provi ded a systemfor treating tinnitus conprising: an audi 0o system
programmed to apply to the tinnitus sufferer energy that varies
sinusoidally at a selected audio frequency and at a particul ar phase and
then apply to the tinnitus sufferer additional audio energy at the sane
frequency, first at a predeterm ned phase shift with respect to the
pa&tcbnijﬂgp apﬁiﬂ%pect bfethe @tsent mvmuas,shewlscpf-ovphas ewsfeni for getim@ssi ve phase

nment s Qver. at vel ength at t sel ected audi o
gﬁ'ﬁ%cowpnalﬁﬁ SOB‘? (}ug?:rgo %@PW%&W% 8 g%ﬁog?‘{l%gcan on the tinnitus
s u;fereeuee frequencle then appidng foahedinéod subferer bl@uccaspibh beai lastde@ratner gy. BRI EF
THE W NGS The s illustrate
g T A e B BN i R Rl
spegye«ﬁum&temm solld; ahd ﬂausdumadadh@ﬁb&dmmem sphced iEptakeinexanpl es  of the
pr e%gnt ElB)énven iion .and do not |i co e of the jnvention. 3a 14 June

FRalPhot | ﬂﬁsﬁff%i@ %%‘H}S eys progranmedyp aenly teagr am of

rrmamfzrteﬁuheiﬂ@a&dphaaéufbmmeﬂ@aﬁmﬂu@ppar atus in accordance with an
errbodi ment of the present invention. [0014] Figs. 2A 2B, 2C, 2D and 2E are

eriges of .sine wav t hat hically illustrate phase shift

o RO P P 2o o SRl Borie proghE b Rl BERSE e br esent
| ninghhd @mpribif) ki hudib gitem3phogrammad ¢ applygd aRhintiblssifférbd sasigh @iag t he summati on
and .cancel | @lon for, an assuned pati ent t| |tus ve for and an
o BT YRl L7 selested itia TGP RAlA 248 PaficulapBlrE AR (hem Balniedhor f set of O

da@hﬁmuﬂ&eamc:fodmﬁao Shdrgy amfmdmm&;@naj fikd0 6t dPr@RRihined pegAt i on. [0016]
bl ock diagramillustrating anot her enbodi ment of the

4. is a |loqgi
g@@ﬂ%‘l TeRRFEP %&%P‘@%%ﬂ%e P lfeierestiohef a1 SYCRGSSIFOBIES { | i ¢ us

r Qﬁ&élﬂéﬂi‘gover at least about a half wavelength at the selected audio frequency; and a brain
scanner for performing a brain scan on the tinnitus sufferer to determine the effect of the

applied audio energy.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]  The accompanying drawings illustrate various embodiments of the present

mvention and are a part of the specification. The illustrated embodiments are merely examples

of the present invention and do not limit the scope of the invention.
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[0017] Fig. 5 illustrates another enbodi nent of the self-treatnent tinnitus

process. [0018] Fig. 6 illustrates an enbodi nent of the sdrfF¥8¢&Moment

~recorded disk protocol of the present invention. [0019] Fig. 7 illustrates
a | ogi cwid mwsdeagr am for assessnent of applicant's phasRsefafisit treatnent
protocol in accordance wi th enbodi nents of the present invention. [0020]
Figs. 8A, 8B and 8C illustrate various tine lines for enbodi nents and

| ayouts of the sequential self-treatnment protocol in accordance with

enbodi nents of the present invention. [0021] Fig. 9 is a logic block

di agr am 00185t r Eg. hip atdedkalisarie of MERSraches HRRIsTHRE tappmtﬁ&t i ve testing
of i@?lic nt's_ phas ‘zihift tinnitus treatnent protocols’in accordance with
embddHen ced”Flthtal"rémgP ueptofithsmepentdavenfi®@022] Throughout the draw ngs,

I dent i calfog1gf er & ANURbak [ te simgar b not . necessarily
iderjtical[, gerrgir%ﬁg?.A’%ETAI’?&@E@%&%G@W%%?@W%“W&@& he current

-def tlysirptsipbase hift dinsglintion punaiples inmemtdane with WhitodfuenPdfites fr&entand nor €

par tiﬁv%ﬂ{i&fl y nmono-frequency (single tone) tinnitus, applicant has devel oped
a new, nore efficient phase cancellation treatnent process and apparat us

that ove[dosies Figany, 9 ahd - j i ior, art, There is a
| ong. fel & noed jlg?_ an ¢ phd 50 SROEEAG TR b} ohfmolin B BlclitBS) 051570
PCT/U4B 2Pty ed patietinpitisonavie depoeand an bitemally gengrated e/atsfona hewlsimant i al | y

r edg®frary b .M nat.e the ofte ubstantially debilitating
- condi tion o‘%n?et\ﬂ?r?gto??ﬁ%?eﬁga “ﬁgf’@i?’ nisghthepraseny. 1, a preferred
enbodemtEnt of a phase shift treatnent system for nono-frequency tinnitus
pat i entsﬂhfﬂi llystrated in bl ock diagramform A sound generator 10, for
exanpl e, 6] aqiHig s adogic bloxk dagrent ilingratingangére embadiment ofithy equi val ent

CONyBichi AbdnYiofMAkD Yaye LQmaenerator, is coupled to a patient's

he?gget 12 and tolg!r?]dr%ienpu'igﬁse%@tMSﬁ@Icﬁ%'Mi ch may, for exanple,

be of tHBKT pe FipMikhustriiad anotiay ahbadth&t bfthe bdiirdd ntfﬁhams§fdéésfs9“i cs, Inc. A
er 1 np

second nerator 16 is al so coupled to anot
iﬂbﬂ? J %rl]g- 6%5118&3&35 an embodiment of the self-treatment recorded disk

protocol of the present invention.

[0019]  Fig. 7 illustrates a logic flow diagram for assessment of applicant’s phase
shift treatment protocol in accordance with embodiments of the present invention,

[0020]  Figs. 8A, 8B and 8C illustrate various time lines for embodiments and
layouts of the sequential self-treatment protocol in accordance with embodiments of the
present invention.

[0021]  Fig 9 is alogic block diagram illustrating various features and steps for an
objective testing of applicant’s phase shift tinnitus treatment protocols in accordance with

embodiments of the present invention.

{0022}  Throughout the drawings, identical reference numbers designate similar,
but not necessarily identical, elements,

DETAILED DESCRIPTION

[0023]  Toremedy the current deficiencies in diagnosing and treating tinnitus
patients, and more particularly mono-frequency (single tone) tinnitus, applicant has developed
a new, more efficient phase cancellation treatment process and apparatus that overcomes

many of the shortcomings in the prior art. Thereisa long-felt need for an effective treatment
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of oscilloscope 14. [0025] Sound generator 10 has a plurality of adjustable
knobs, 18 and 20, and an output termnal 24. As will be héﬁépﬁ%¥q r
explained in further detail particularly with respect to Fig. 3, a

mono- f r saquspsp74 | Nnitus patient 11 is asked to adj ustechhgelshRguency and
anplitude of an audio signal generated by the sound generator 10 using,
respectively, knobs 18 and 20, wuntil the output of the sound generator
applied to headphones 12 nmatches the tinnitus nono- frequency tone heard by
the patient. [0026] This subjective "sound-typing” is preferably repeated a
pl ur fir inforio GleqiidnbPSnnit@patictth tcﬂs%bﬁﬁﬁi’aﬁyreﬁuc% i8R op Bithfile afedHapt See the
oscilloscope 14. A barrier 36 may be pl aceg bet ween the patient 11 and the
OSC|$1ﬁgﬂﬁﬁeéﬂﬂﬁﬁﬂﬁ%m@msmmﬂﬁméénmhator 10. Addltlonally, either this is

no di spl tor t an observe, or any
such di Z[g?ay i s mas 'govgﬁ’g‘e%gln%rg#@& E t%l ?e‘mPFPtthl s nanner,
i f tsyetemdbrmuﬂto frequadily €inhitus p‘é&éﬂtﬁ@illu\s‘@dtéﬁ ﬁ%lo%léﬁin%ﬁliﬁtihﬂ AR&mgame paraneters
a nunber mes to match his or he perceived tinnitus noise with the

soun%?nﬁ’@Wéllgtt %exﬁ?let%@e%fdﬁpds@%éw fenshieneentrator otaysquipaktnt of the sound

genedoatnd tinnit erienced by the
pati ent ﬁlm 0027? %é%ﬁog?@oﬁlgg%wlﬁ[& gjﬁf"gf @rangﬁpcaﬁ of the

sel fmpt;tpfmgoagﬂlep@m Mwlncleﬁny,a‘hi exampleHectfthetypeBmedet @4l aRgllaBledh Ol 0gi st or
phy ﬁ gad?jél on the og%lﬁut of the first sound generator 10 can be
mat ¢ Jrom { chupmcs BERERLPLO48 gpo agpled tangthaciaputt he sane

out @foscilldseopeuytput s of the first sound generator 10 and the second sound
generator 16 can be conpared on the oscill oscope 14 to ensure they are the
same. Thé&tB8k puSowid gehesatsr n&mwammmﬁﬁfmsm/emym HATHKAZA 40151 second

SO scri pbed belo to prepare a
tr o LR RRERLYS, AR AP ke oo i Rt B perrE ARy FHBFISPRSS. 6 - Sound
wav ¢o Bign8,al h@io-fesaueiep fidifis Piticht DSk | 'astB@ﬁi J&E_ﬁt the ﬂ'eque {éﬂ%ﬂd i@gsecond sine

wave _havi ng .t he sanme frequency and anplit Ssine wave with
a pﬁé%a@m fignabgeneigisd by theseund gsoaratdr l&usmgcmsp:eeﬂwe@t, knobsil8 ambz(] under st ood in

t Ne yntil the output of the sound generator applied to headphones 12 matches the tinnifus mono-
frequency tone heard by the patient.

[0026]  This subjective “sound-typing” is preferably repeated a plurality of times
on a blind basis, i.e. the patient cannot see the oscilloscope 14. A barrier 36 may be placed
between the patient 11 and the oscilloscope 14 and the sound generator 10. Additionally,
either this is no display on the sound generator 10 that a patient 11 can observe, or any such
display is masked and concealed from the patient 11. In this manner, if the patient is able to
subjectively select roughly the same parameters a number of times to match his or her
perceived tinnitus noise with the sound generator 10, there can be confidence that the output
of the sound generator 10 accurately approximates the tinnitus noise experienced bj' the
patient 11.

[0027)  The subjective sound fyping data for each of the self-typing steps is
preferably recorded by an attending audiologist or physician. Additionally, the output of the
first sound generator 10 can be matched by adjusting a second sound generator 16 to produce
the same oufput. The outputs of the first sound generator 10 and the secoﬁd sound generator

16 can be compared on the oscilloscope 14 to ensure they are the same. The output of the




el ectrical and neasurenent arts and is utilized in many technical fields

I ncl udi ng audi ol ogy, nechanics and el ectronics generally. Ihdupe 200
nono-frequency tinnitus, the patient should be able to adjust the output
of the #d@lsaend generator 10 to approximate the til’@’ﬁljllgﬁ'ﬁtﬂﬁ?i se that he
or she hears. [0029] The nethod of acconplishing the phase shift

cancel l ation effect of sunmng two waves of the sanme frequency and
anplitude, but w thout any know edge of the phase relationship of the
first wave to the second wave relative to a comon point, can be

I 11 usdehiat @flnd@Serkmatdr @ %&Qasﬁﬁﬂ . ' ' tone having a
frequency of ?1 and g%anlia%rrpl Itu e%}i@%ﬁ?%éi@iﬁ%ﬁ%ﬁﬁ%ﬁ?&_vm ts as

di spreagréingder thopavgnigdner at or 10) and connected to the first input of

mul ti-be ci l,oscope, 14. A second nerator 16 is ., alspo set to the same

tone Wi tﬁﬂgﬂﬁi ke cr?ﬁflplpﬁﬁlgfsﬁ}‘ﬂfs‘f’w& °ﬂ§§%ﬂi°§ere%§ﬁmwpw&e-gecond i nput to

0sCi dunasiagneseddhd s{n@%%ha-olutgm;ers%erf&a@e:ncwﬁhgﬁmd&%sal'éﬁrd'tts' gay be seen that
rou

by adj ustjing the phase of 'sine wavé 0 a series of steps,
i || U¥RYeaY e Bhsq shift of K8fhdegreps. Sommdorave tansellasioh fn veiupder@&d intieeut r al i zes or

can . 'agi!l']gg ' ls . illuystrat f1.nplus f.m cancel when fm

i s i%%&%ggnrdce}ﬁe% out Ln(%?hgﬂlgsmé&ﬂ\]}\izf"ﬁﬁfﬁ@y EJ?#W?@?‘?QF g° P“‘E"gi‘iﬁ?’t us patients,

t he mechemivsamd etootiomigseuendrallyn Witf mbdefrbguendy tRuis Bk yatk¥SheMibe Much nore
e_addition of two tonal sound waves as illustrated

conp t han the si |

aboﬁl?f%ﬂ a&]uﬁ.ﬁqqqtqq g&iﬁ getonndgmetsior 19 to rposimate the fignige npiseithder st ood in t he
field opkheitdisol ogy that humans and aninmals can determne, to a

consi derabl e degree of precision, the direction of a sound wave renote from
t hem and [#039E ondhe riethod ofapomglishing siel phaseahifhenetistioareectof a sound source.

Nungr ous Xper i s in_the field of audiol ogy have attenpted to anal yze
the® ?%W@&Pq‘@a?ﬂ@&awhwﬁw pydmpwledgesoffacc onpl i shed in

e
R POy
hunphsse aslaticehipBl e fldp faf tBER sboRd Aal ive 1085 ' i st one in
det er m ni ng thgadi rection of asn ar ﬁa@?ﬁe@ﬁgﬁﬁaﬁﬁﬁ@fl@@ﬁ%@@% intensity in
t he ifnsipted assfolloyys. cound gengrafop }0 istset td affire terbevinga fbpmesyEfwadant he ears or,

for + S| leal e, the difference in ase between the sqund waves
arriv lﬁ%hgyﬁtg ﬁ@? 1y Pe %H’dﬁ}lf"@ﬁf aslcESP ﬂ’ﬁ‘g 01251‘3‘83‘9@3@@‘6@1@9190!’7@?%80_2/ 40151 ear
of tdihe fiesnirpit 626yl bbany BcilloschPsI B4, A kedofid EdrRA¥ort B Al ald sHUYTBR Qe NI MRl
audi to% syhskt em gan )

tone with a'like amplitude and the output is connected as a second input to oscilioscope 14.

[0030]  With reference to Figs. 2A-2E, it may be seen that by adjusting the phase
of sine wave f through a series of steps, illustrated as f; ... fi, the sum of £ plus £, (Fig. 2E)
neutralizes or cancels the original signal f;. As illustrated, f; plus i, cancel when £, is 180

degrees out of phase with f;. Unfortunately for tinnitus patients, the structure and aperation

Jud
-

of the human auditory system is much more complex than the simple addition of two tonal
sound waves as illustrated above on a multi-trace oscilloscope 14. _
[0031]  Itis well understood in the field of audiology that humans and animals can
determine, to a considerable degree of precision, the direction of a sound wave remote from
them and to some extent can also estimate the distance of a sound source. Numerous
experiments in the field of audiology have attempted to analyze the mechanics by which so-
- called binaura] localization is accomplished in humans and animals. There are two primary
factors which assist one in determining the direction of an arriving sound: (1) relative
intensity in the hearer’s two ears and (2) the difference in phase between the ears or, for a

sinusoidal tone, the difference in phase bétween the sound waves arriving at the right and left

6




'diStinguish phase shifts of conplex sound generally and for pure or
nono- frequency tones specifically. This type of auditory d@?%?@mis
frequency dependent and, for frequencies above 1 Khz, nost observers tend

t o det egyg 3Rsiiae direction of a sound source fromtheg,.sj the ear
receiving the | ouder sound. Thus in general, it appegf;?ug@“tg{séudi tory

| ocal i zation by phase difference is nost definite for a band of
frequencies in the order of a few kil ohertz. As discussed hereinafter,
with reference to Fig. 3, in inplenenting tinnitus treatnents, it is

| Mpo&dr afithethearelatHEdtvR., ThEs, RN Meatrﬁﬁt&ﬁﬂﬁ‘mo‘il e.ﬁif‘%{’fiﬁ‘fr’{’,”%shsger‘%i nni tus signal

but whether the tinnitus patient hears his ot h ears, in
onl| ydighnguishphase shifisof amplex solind gererailyend &slpart or whes-Eegieayy thear the tinnitus,

in thej: | .ef erence. to either ear. [0032] Referring again to

Fi g.gb%ﬁtcﬂg'?wﬁy&{gg’?é“@ﬁﬁ% S sis ANy e&ﬁ'@e g fer froquencigs ghoyeenbodi nent  of
appal Khgandsbebstvea ténd ¢ AR Bide tROURAGH dfiaRBi ! idMdripebe  further
descrii bed..Aﬁ_glase shift_network 30 nayﬁe&ﬁdlégﬁg@%?‘gg&%hdgﬁg °0 t hose

ski | FRREPOPIIng e loudseiforad.y Thiws én eqnerel, itiappdarsdthat suditory lapgiizstiondpy phatesi r ed phase
shi fdifrérendeh ; ' nd erat.or . Alternatively, the
sound ge?]erg?gérm?%ﬂltﬁg%/rafﬂr%g%{){)ﬁo%%?%%gﬁn%ﬁgﬁg?o%‘gé&eﬁ?' %ﬁase shift

f eatdifcssed berginifise twithefewmucetofRiy. 8) iph@plemsiting ttinhiaatéhren@ Nt @PEr at or may di al
int i red phase shift (scaled i n degrees), e.g. 10 degrees, 20
degb@ggﬁ‘%}%@ c{e\%?flfﬁn tf”f”\tyc"h’%mfl%élual%gﬂhéﬂﬂ@ figaal but whethsf thatipnif®, etc. as

s hopatidri hédrghis/BerMnnidfy i ¥ &Erg{' i.t ehing. aryangenent may be
use\gﬁtl[OOSS] Asrs_hqvvn ’?ﬁ%?ﬁg’ @Bﬁgﬂgéw C %@M&%&‘éﬂé‘fg’%}%v&% send t he

out Pibereghesthivar the tianitus, do theid hepalrveittmtrefeidics 1 cithe epat | ent' s headphones 12. In
sends the output of the phase shift

| t Lfion, th itgh 32
ﬁgtaorﬁ,rr@.kg. Pog%fgh@g ﬁaéﬁl?(’fl%grﬁ’ qu?émf“it'ﬁéﬁﬁ‘%m?ﬁ&%@fwﬁ@a@‘?’s 10 plus a phase

shi pteferted etbedimaht of BppatatREBHRABASS oA fr Enég'%&]ﬁg ,gse‘p nator 10 does not
havFe1 g ” hase shift feature, the sgparaue hase g‘ﬁﬁ? nl‘eﬁtb rk 30 is

ut i esqrhed A ps Shidgetyoria @ mapbesfang bipy keaovhi tgthoge eliilédyin BRAads et

C O MR il f.or anmpl.e, Bose, Inc¢c. of Mssachusetts,

U S A ﬁbﬁénug)eélr t Ee aﬁgggg’%@ﬁ% ﬁﬂ?sgf’%lﬁfn%wﬁ to[fgﬁgﬂ?“tgméﬁté@ﬂdas i 11 ustrated,
apphesitarile. Slibmbibalyotipolind @enditer QYR QRRRAE LSy e headphones 12.

‘The suc%e% ?i vely phase-shifted i ncrenents of si nete\lg\%& one from generator
10, Phege %e&F“ﬁf‘edTOaSS@%th,eﬁa‘@fgmnlmmln@feptu@amommm@mmmeto fi, as

|| qestrécpiase dhift Géaielif Qegr 0P e.g. 10 degrees, 20 degrees etc. which affects the

desired shifts, e.g. of Ay, Ay, ete. as shown in Fig. 2 or an appropriate automatic switching
arrangement may be used.

[0033]  As shown in Fig, 1, a switch 32 can selectively send the output of the first
sound generator 10 to the patient’s headphones 12. In an alternate position, the switch 32
sends the output of the phase shift network, i.e., the signal from the first sound generator 10
plus a phase shify, to the patient’s headphones 12. If the sound generator 10 does not have a

| phase shift feature, the separate phase shift network 30 is utilized. The headphones 12 are

preferably a high quality headset commercially available from, for example, Bose, Inc. of
Massachusetts, U.S.A., under the trademark QuietComfort.

[0034]  Switch 32, as illustrated, applies the shifted output of the sound generator
10 to the headphones 12. The successively phase-shifted increments of sine wave tone from

generator 10, as explained above, are successively generated relative to fi, as illustrated in




WO 03/051179 PCT1USO02/ 40151 Fig. 2, to acconplish the reciprocal 180 degree
phase canceling relationship through the steps i || ustrated4dgng 200663
fm [0035] Referring nowto Fig. 3A, there is shown a theoretical graphical
repr esewcaisjosn7of the summing of a patient's tinnituschReRublsi) and an
externally generated tone I(t) along with their respective mathemati cal
equation representations. As stated above, the patient's tinnitus tone
P(t) cannot be neasured with existing electronic or sonic instrumentation,
but, for conveni ence of discussion and analysis, it is illustrated as a

Si NEFigVB YEadbmPlish e fediptod] 180 d‘é&kb%%ﬁéée%ﬁﬁching%l@ti&ﬁﬁi@%ﬁ&dgﬁ% g forms for a
patient's tinnitus tone P(t) and the generated wave forml (t) are based,
as dilpitafedes babovelm on the patient self-typing of his/her tinnitus tone as

conpar ed he t put . n enerator. 10,, expl.ained in connection
Wi trrﬁ Fi g.[h(%ﬂ[o 3 'T'q'ujﬁcIbo.%rtg%lg?#u@?@éﬁ%ﬁ“ﬁageﬂﬁpgﬁ%aﬁég%be re:oresenti ng Ithe
sumzéjfregentatior§fl the aumeming 61 9 patitiithy tibRus toid P(§lan®@id SR Ay gopBAEAL I ON angle 0 as

shown in . Fig. 3A. The sumis expressed by its mathematical equival ent
S(t )t‘?nfiﬂfte} ﬂo%wtﬁﬂwgmme ppBiensisel aaneionsepreseriptipns Ay slatedghove.ent i ng  t he

arittﬁg@dtﬁ' * St | |0 T b and the input generated
wave I(t)b):gt As ﬁ?&i@%ﬁﬁmﬁs@%%@te%@{ch%? Pgsogﬁm S(t) of the two
of f dusfromenietidn buts foP¢erverierte bf dijcubsion ang andlyis, Rfoillasmpdiaongde angul ar of fset 0
has _an ipstgﬁt@ﬂ%ﬁs angéimde | ess than the patient's tinnitus tone sound
wav&yadt B Y %R OhF Tetredive sV iprpn or g ppticat’s iRietoani ft angl e 0
whi. () kBt b&netafeddvdit 9 ' 1 at.d . ianpt:.s tinnitus

) Eéne & MUt 20 bakd 68 eatahg&a%hg g%‘é"%?%‘ﬁf%‘?%

tone as illustrated between the 2n/3 to s on the sum
S( t pfhigdher tngitps tomhassompared tthe anputref esopnd penctalrirrld, asfexplinedif0 degree scal e

il UEM@?& 'thJfl tial cancellation occurs. By increnentally shifting the
ext erna %%S’r’]‘m 'sI'treat ment tone I(t), we can theoretically nullify or

conpl et e{og3clanciig. B ENRRdsQRingk stieRiivt r&ﬁiﬁﬁgﬁfetsﬁm‘ﬁ(‘lzgfﬁ@%anpm treatment
tone 1(t) reaches the 180 degree out-of-phase position, ds shown in Fig.

2, HY with the iniféad ot ersssparationpagle 8¢ shownrin Figs3A.t ThesuR(is pxpaesselitscr i bed above.
For . re g erst ing of the dimnutjon and cancellation of a
 helsmd Sg‘f‘&"%g%“g‘hfm | EFe ?ﬁgi“ﬁﬁﬁ%ith? uR 2505 WIEe IPIGSERENG- gs. 3A, 3B
andthe3Gthmmtic it of Bb baibht hnitl WARH(H) & thelfbinYchérDRg walRINAt i ons rel ating
thereto: Patjent Sine Wave:
1llustrated in Fig. 3C the arithmetic sum S(t) of the two offset wave forms P(t) and X(t) having
_the aforementioned angular offset © has an instantaneous amplitude less than the patient’s

tinnitus tone sound wave due to the cancellation effected by the offset phase shift angle ¢

which results in a diminution or cancellation of the patient’s tinnitus tone as illustrated
between the 271/3 to the 4n/3 degree points on the sum S(t) wave form. Thus for
approximately one-third of the 360 degree scale illustrated, partial cancellation occurs. By
incrementally shifting the external tinnitus treatment tone It), we can theoretically nullify or
completely cancel the patient’s tinnitus tone P(t) when the input treatment tone I(f) reaches
- the 180 degree out-of-phase position, as shown in Fig. 2, as it slides across the patient tinnitus
tone P(t) as described above. For a more complete understanding of the diminution and
cancellation of a theoretical patient’s tinnitus tone, reference may be had to Figs. 3A, 3B and
3C and the following mathematical definitions and equations relating thereto:
Patient Sine Wave:
P(t) =P, sin 2nft
Where Pois amplitude, £ is frequency and t is time.

8




P(t) = Pc sin 2rtft Were Po is anplitude, f is frequency and t is tine. 8
14 June 2006 WD 03/051179 Input Sine Wave from Generator: PEPFUEEN010151

I(t) =to sin(2nft - 8) Were 0 is the phase shift between P(t) and I(t) in
radi answg dz/sad ans =180, 27c = 360. Sum of P(t) a”@cﬁ%@zﬁ I§gt) = P(t) +

1(t) = (Po sin 2icft) +1o sin(27cft - 0) Assune that Po :18, then S(t)

Po [sin 27ct + sin (27Gt - 0)] =[2P0 cos (%8)] [sin (2ncft - 9%28)]
sin (2nft - %8) where Ais the anplitude of the sumwave. Thus, A = 2P0
cos ('/z0); sin (27cft -'/28) is the sinusoidal variation of the sum wave;
and '/ 2Qnmsg SideewphaEen Ghkddtorof the sum wave. [0037] Referring now to Fig.
4, there is showmn_a | ogical block diagramillustrating an enbodinent for
prepar ati on oﬁ(t)fbém(z’%r-@ét ment di sk 40 during a clinical treatment visit

by the tinni tient. Sound generator 10 preferably is simlar in
structure and ueﬁégﬁséﬁe Rhgsg et‘??@ggﬁtf E%@(tiﬁﬁﬁ@msnﬂéﬁﬂﬂﬁéﬁtlﬁg’m with Fig. 1.
After the tinpgtsgopati ent self-typing, as described above, the

appropri ate phase shift of the signal fromthe sound generator 10 is
adj ust ed Sum of PBend ¥3: of incremental tine sequenced steps to apply the

Ve oar phonesSBo 2 B HhErBn el BniBe shi fis summing ro at | oast
180 degrees OAsswuB{cthdib)+Nomane treatnent cycle. In the preferred
S(t) = Py [sin 2nt + sin (2nft - 0)]
= [2Pp cos (¥:0)] * [sin (2xft - 150)]
= A sin (2=ft - 40)

where A is the amplitude of the sum wave.

A

Thus,
A =2Pgcos (20);
sin (2rft - %0) is the sinusoidal variation of the sum wave; and

Y20 is the phase shift of the sum wave.

[0037]  Referring now to Fig, 4, thete is shown a logical block diagram illustrating
an embodiment for preparation of a self-treatment disk 40 during a clinical treatment visit by
the tinnitus patient. Sound generator 10 preferably is similar in structure and function to that

~ described above in connection with Fig. 1. After the tinnitus patient self-typing, as described
~ above, the appropriate phase shift of the signél from the sound geperator 10 is adjusted in a
series of incremental time sequenced steps to apply the incrementally phase shift treatment
. tone segments to the tinnitus patient via earphones 12, with the incremental phase shifts
summing to at least 180 degrees or more during one freatment cycle. In the preferred
embodiments, the incremental phase shifis relative to a predetermined reference may be either
in six degree, 20-degree, or other increments as wiil be described in more detail in connection
with Fig. 8.
[0038]  The tinnitus treatment tone may be displayed on a monitor or oscilfoscope
14-4 to enable the clinician to monitor the shift from the initial tinnitus tone f to the shifted
| increments of the tinnitus treatment tone f,, as shown in Fig. 2. During the patient treatment
9




- enbodi mrents, the increnental phase shifts relative to a preg%term' ned
reference may be either in six degree, 20-degree, or ot hed4i'Hes df8nt s as
will be described in nore detail in connection wth Fig. 8 [0038] The

tinnitugydeeaipent tone may be di splayed on a noni toi,c%sﬁﬁ&lislloscope 14-4
to enable the clinician to nonitor the shift fromthe initial tinnitus tone

f to the shifted increments of the tinnitus treatment tone fmas shown in
Fig. 2. During the patient treatnment 9 14 June 2006 WO 03/051179
PCTI USO02/ 40151 protocol, audio or digital nenory 42 records the audio

‘sig f Wikt |, B . e . e

phagg{)ts%ﬁ% %ug%%ir %@n@é r?%ésry g?ie%ﬁgs ﬁ%ﬁ%ﬁgﬁ%ﬁ%ﬁg@eﬁ%ﬁ’t%%ﬁg%%ﬁ?‘{npi s applied to
t he tpag indreachuif thelphasdphified inclcenBGof the dinsidistheathieat torRnasriyis applied 2 is a CD
burner or other . .sim./lar, audj Q.recordi ng devi.ce 44, which, in response to
thquﬁP%fPtWhﬁ fRHoRgE gy o {e‘géo EfnemEFngtégl%\aQQﬁ’F@eF%rﬁl?%nt recordi ng or
di sksirfilar af¥iib edcb@ing\i8tive 44THHRNYin\HeN ' : lgh ne

transm ttaer/ recei \§er 4% whi ch %agbb%%én%rélgg@%%g%%ge@g#%’ut er or server
t hatcreates agelrieatment recordingeor disk ¢P.n Alterostivelyy indmulyobait W s cotpledtwanni cati on | i nk

48 hen he ' dwth the transmtter/receiver unit 46 via the

ot Sillng BB W haicbptid vl AR (e B B0 | v o 1 o

t i nebhnestet tethé hstniet dEWarll GVideWea! i comthithicR@dn 18ikt48tcan thagbe Pat i ent' s hone
renote clinic 49, [0039] Referring now to Fi 5, an

conput er . o ; [ X ( _ i g.

enb&ﬁf?"h‘ﬁhf‘{ ‘6131 %ﬁB%F%%’I@@V@rd@Fté%mthm@met seWorld Méde Wsht Tgryst emutilizable
in. ] tﬁ[}&}‘{z&r | . : I nvention. A

ti n%ﬁ{éﬁg gg{eﬁegﬁvf I ateyrgérl{t 'S %ﬁ%@g%@gaﬁﬁél.ﬁ%pgﬁ&gﬁ%%e specific

pat patient’s heme esintphter ocketeinoterckidict4d. t he patient following his or her tinnitus

t reat men a glinic as described above in connection with Fig. 4.
Al t er nat fwgély, ]gﬂjﬁmgﬁﬁ?%t‘{dﬁga{ﬁ’éﬁ‘ilb@&?ﬁltﬁﬁ@m’@“ﬁs%@hfﬂwe to '? he

t , | Wrld wWd
\F}Zb Féiﬁisreaimaﬁ SRtcRluth2amY 8 acé’or&zﬁl@@gfﬁlﬁ g% @n@ﬁeerc &bb@ﬁmehmf%ﬁrbgése@r r e

. . shown in Fig. 5, a swt S | y coup he output of the
PC myerfiona AGDnfhesglriregtmentdisk 40p dgsignedmtiquelieaci vpedfic fatientfisus t he pati ent

(i neeE SRl et RS Hee s s aRBmaetsaias  SRePet ferPeRow to Fi g 6.
t hegigve $n GoaheiBd WRRFIgY 4.5 ANatAelyRine hiito fré¥Rbt dh@ may be transmitted

to the patient’s home PC 49 over a connection 48 to the Internet or World Wide Web. As

shown in Fig. 5, a switch 52 selectively couples the output of the PC 49 or a CD player 54 to

the patient’s headphones 12. Thus the patient 11 is able to utilize a self-treatment disk 40 to

=
=]

obtain relief from tinnitus conveniently in his or her home.
[0040]  Referring now to Fig. 6, there is schematically shown a CD disk layout in

accordance with yet another embodiment of the present invention. CD disk 40 may comprise
a flat, round body 60 hgving a plurality of audio tracks (e.g., 62 and 64) arrayed in a generally
circular pattern on at least one surface thereof, The CD disk 60 may be of any well-rlmown

- type commercially available. The disk 60 will preferably have a fixed reset or start position
66. The tinnitus treatment data may be recorded on the disk 40 by any well-known audio or

. digital process. Similarly, the tinnitus treatment data may be stored on any other device

capable of recording audio data including, but not Himited to, magnetic tape, floppy or optical
disk, semiconductor memory, etc. Additionally, the tinnitus treatment data may be recorded

in any audio formaL including, but not limited to, compact disc, MP3, wave (.wav), etc.

10




accordance with yet another enbodi nent of the present invention. CD disk 40
may conprise a flat, round body 60 having a plurality of dadree 1998 cks
(e.g., 62 and 64) arrayed in a generally <circular pattern on at |east one
sur f acewidwheefe. The CD di sk 60 may be of any wel | 'W@Wﬁsozhyﬁ? comercially
avai l able. The disk 60 will preferably have a fixed reset or start position
66. The tinnitus treatnent data may be recorded on the disk 40 by any

wel | -known audio or digital process. Simlarly, the tinnitus treatnent
data nmay be stored on any other device capable of recording audi o data

i ncl udi n t 4 : net | |. OR r tical disk,

sem condg?:qt‘;(lﬁ| ne%@#g’ﬂg@%gdlO%%P&S%@éoﬁ?@%rg&oﬁ% ment data may be
r ec alluktdtivd emtedimnenatiell appicantisdavel prodessfongenerdtini dbdetivé assdsatlertt Gata conpact di sc,
MP3, wave (way), etc, 10 14 June 2006 WO 03/051179 PCT/ USQ2/ 40151 [0041]
Ref &f PP%&%&H% spifinipus tregiment protogelo B hgrenabave stated; BWlEAEYr am of an

| | st etosaTRREh TN Sl dr AR aP AN dnfffe generating

obj ective IE";ligsessnent da?areo_ apgﬁ cant ' s péu%%%@gcﬁcl&?? tinnitus treatment

pr otcligibility fiag tHeanapiorfreguaney tinnitue ghaseppftiteatmentsind thednitinateeningpim@col  begi ns

W t creeni of. lal tinnitus patients.to determne eligibility
for %Fﬁ8‘§%‘8ﬁ89°#g&%‘§‘ﬂ£@ﬁeﬁ’rﬂrﬁﬁ@%ﬂe&g%‘ﬁ?ﬁ& Prqchlat%&‘ﬁt‘%d the initial

scr aadibfgiryRirin®RsteMaghe ddn@EA a8 PRESE, M teldord M EEE: BE trBfimegUVadpent medi cal
protocol. In addition audionetry hearing tests maybe conducted as part of,

or HBefedctedgrongfifeguengypatiopts arerpslred to subjestively “soundstyped’deisfeer tioms f r equency

pat i | ' s -type" his{her,tinn,tus sound
fregﬁgﬁaﬁgﬁcﬁﬁtﬁl?gﬂé R’F g}%%e})gée:itﬁ%l\ﬂ{{g{&aab%es%g? %g%éaéﬁe%erg{%é}d; aﬁ/\%fi%ﬁ’ nerator 10, as
des ebavegeh a Hind \besis ruaniy histelifmitss tofe Huahtdqubicytind/ah@hitullé,.nNni tus tone as to
freggq%r}glé and anplitude. Preferably patients are asked to repeat the

pat f Bheraly Bspls ats a5'eed (Q rpaet thenatieny’s sulicrtive sound fyping oseveraltimes t@ he accur acy
of LhGrdft L@ hiac ﬁhge)é AV | iR or AL NG ihd AR one wWith the

out put of the ?}foequ r?g%tggsesﬁbrggﬂivg?daas gf oﬁé anﬁa@%ﬁ@ﬁ%. [ 0042] Data

f r onwiputeys the fregquency pémemtbrian tostomxpand aplituie at t endi ng cli nici an or physici an

to gener an ropriate external sine wave treatnent tone substantially
equal toﬁji)ﬁg pégt’ggﬂ step 1 15 pitlized 1t gene? byithe pitending clinisian ot RYSIGiAR At ment t one

i s {0 gRertifRiah bfFopraicn siRb Ward thdadnenPions %Elﬁ]%h ntially equal
prede%égr m_nedﬁgtﬁep I ncrenments total ierjllg 01118%% egreggq%%f%ﬁy
patient’s tinnitus tone. Then, the generated treatment fone is time-shifted through a plurality

of successive substantially equal predetermined step increments totaling 180 degrees whereby
the generated wave form is brought through such sequential phase shifting into a series of
| canceling and eventually into a reciprocal canceling relationship with the patient’s tinnitus
tone during a treatment period or zone, as will be further described in connection with Figs. 8
and 9 hereinafier.
[0043]  Instep 3, the tinnitus patient, after completing step 2, maybe subjected to a
PET or Functional MRI Brain Scan to objectively assess the patient’s current tinnitus activity
in order to objectively quantify the elimination or degree of substantial reduction in the
amplitude of the patient’s tinnitus tone after receiving applicant’s phase shift cancellation
-treatments. These procedures are routinely conducted as part of many on going clinical
-studies. Recently Danish, Swedish and French investigatots have confirmed positive PET
- Brain Scans in the auditory cortex of tinnitus patients. It should be noted that the Brain Scans
~ of tinnitus patients may bc conducted before, during or some time after the phase shift '
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t he generated wave formis brought through such sequential phase @1 fting
Into a series of canceling and eventually into a reci procah4 Lo ng
relationship with the patient's tinnitus tone during a treatnent period or
zone, aswoMslobiitke further described in connection V‘“@cﬁu@&mﬁ'l and 9
hereinafter. [0043] In step 3, the tinnitus patient, after conpleting step
2, maybe subjected to a PET or Functional MRl Brain Scan to objectively
‘assess the patient's current tinnitus activity in order to objectively
gquantify the elimnation or degree of substantial reduction in the

A k8 trOitmb i haBdeh SiunRickdd1B bl Sadi G BidcBle PAER nebflo AR pFaNt S phase
shift cancellation treatnents. “These procé ur are FOULT Re y  conduct ed as
par t imfituprpatigntsn goi ng clinical studies. Recently Danish, Swedish and

ol tor y WP o SPTRRRTY o bl 5 e llsiued s AR  he B ai 1
Scangquédke hm&g&aﬁm%fﬂ@mamomnﬁ?o&gﬁ%ﬁ%g%gﬁ%ﬁb% [IRgna Some time

after the phase shift 11 14 June 200 0151 tinnitus
t r e RGOS Sz e i fiagl seotion pgopel#t of thefimimsteatinam adcontjedetinvat pat i ent

~treatpmnt ANt us patients. 044], Referring now to Figs. 8A 8B
and ﬁé@ %@?cé%r%f&%?ly&s’stg?gﬁgar rgseggq,sﬂ]é:g O{#‘ g?sigﬁét-ed% ¥#ne graphs of
al t ereraiaborndxphiing with réforen@PFieCe NtheSesbhd st RR4I0E HshéiSis 146 | ayout s.

' 8A, a first section or zone #1 of the tinnitus treatnent

Referring to Fig. ) X

rec &L%I?lﬁg S‘H@gﬂ’ lﬁ&’ &t shoyg; iggreases Ggn Lok tp righten sl §nej gaphkeBegimuing abr 1 eset

0S it | 3 ol r Ihabove, explained with
ot oD e e R BB, s 5 T ZRo T Mo o o "t he

t i malusation of thinsubdivisiens shigome #2 coresspade the fie Hebhtiod 6 cadldhdresntdine | i ne
gra here is shown a series of subdivisions of

phs. i-nning at .pojnt B, t | ] ies of
zoné’lﬂ%?,SEﬁ%r%Ipfrn ‘-ﬂ?cr,PaEgIQ.S.PF‘ﬁg‘??.l- A eseribed abeyg imeqnaeetion withFigsubdi vi si ons of
zonend'?2, tROfnSseP fids: ' ' S a6l phase shift
of a particular pat Fﬂel%%ta%?eg;r’ %@g@ﬁ@&@%&e@%ﬁ g%gcl%[g%r g‘%ﬁ%ﬁ%ect fon with
Fi gartigulacpgtient in avpprapribie mapfieriwherebyrin tathl of thepscrémente btegd sagh toy t he

att ' kNiCcl an..or iciian for a ticular. patient in an
app%g%és?gtl gd& n%%?%@?lg%ﬁ??fg Syt orgpng. aiPFRf?IE‘iﬁlé%%baﬂin@Ffeps sumto at
| easpplivart $as shegs ety ilizbd BeRRnthI AR TR stchE BPER Hoges #MARach N @ Preferred

embodi ment . N
‘incremental step lasting a predetermined time, for example one minute. Applicant has

likewise achieved favorable patient responses utilizing a series of 20-degree incremental steps
~with each incremental step lasting ten minutes. As shown in fig. 8A, the first patient
treatment recorded in zone #2 of the self-treatment disk 40 ends at t; and a subsequent or
repeated zone #1 treatment may extend from time t, to t3, etc.
| [0045]  Referring now to Fig. 8B, zone #1 may comprise the external tinnitus
treatment tone f; as determined in the patient self-testing procedure as described above. In
- this embodiment, the phase shift treatment begins in zone #3 with a series of incremental
phase shifts of the patient treatment tone, with the incremental shifts graphically illustrated as
segments 3-1, 3-2...3-n. Another embodiment of applicant’s phase shift tinnitus freatment
. may involve, for example, a series of nine incremental steps of 20-degree increments, with
each increment lasting ten minutes for a total treatment time of 90 minutes, As shown in Fig.

8B, the initial zone #3 treatment time may be followed by a second zone #3 treatment phase
identical to that immediately described above.
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applicant has successfully utilized increnental phase shift steps. of six
degrees with each increnental step lasting a predeterm ned ,0 or
exanpl e one mnute. Applicant has |ikew se achieved favorable patient

r esponse® wdlosihiyozi Nng a series of 20-degree increnent ai’Cffg%EﬁO sjM th each
increnental step lasting ten mnutes. As shown in fig. , t]he first
patient treatnent recorded in zone #2 of the self-treatnent disk 40 ends
at t2 and a subsequent or repeated zone #1 treatnent may extend fromtinme
t2 to t3, etc. [0045] Referring nowto Fig. 8B, zone #1 may conprise the
external [op4upi t USs sh ] £ £k LI pati ent

sel f-test[Pngg]'procedﬁ‘ﬁgﬁiapggas&%??%ggéegg%sgfe&é\lmrtﬂ'ﬁiﬂcghg)%%%ynent, t he phase
shi frunghes of trafmenbzagenidlustrated @n trestBentizome #4, s@eils andions #6r Asent al  phase

shi f tient.tre nt,toape,. wth the increnental shifts

grap elﬁ%rgiefl%ﬂ]oﬁe,ﬁﬁg nr“ﬁ?t}é)aw@tﬂgse%eﬁ] Qid$C, sineg the instantancouspiasedl ae nhodi nent  of
appl gationts iftephaited toid cahhdd Bb hldssubddRR LB ined Rty LAVAhY Svailbls €xanpl e, a
series of nine increnental steps of 20-degree increnents, wth each

i ncreFrERTLCIORIOPHI MsEHmeRtaipnethereyyill fe.tin mabt pstanetsnaphtase offvet whw@@ i nut es. As

0t s U A 0B RE RR BF 0 °

second zone #3 treatnent descri bed

above accoRlanet WithnappRGOBs MEsOB 0BT trEERbAIPRAIA DL Frlicht@0AGImeAs shown in Fig.
8C, _a reatnment dj sk may conprise any nunber of treatnent

at i.EQ?t .sel fl_&L :
zon &8 HE TR R Seyort Wy b fiseliniciag fe objain dssyed patisnidregtmephiesisesAs  descri bed
abOhis iy BSIACANsH the infhntier OP mordfentA DA H sen® JIE 8 2L N S J151 ANt aneous

phase of a npatient's internal tinnit one C bé nmeasited or

det & aehirvg disinwiipneod nidmately aphasd shift equenbertulin is 2 secigpe@licintding

I ns at.on here will be, i.n.nost instances, a phase offset between
t he%dgt@g%? H%I%F i ?ﬁt]tgnz\ﬁfgrggnegﬁgd fppatug treatmend fong IGand themalienbat i ent tr eat ment
ti neinhitss theTEL) ad thaem i FigdBAOBHaREsCW th applicant's phase shift tinnitus

treatment protocol a patient's treatment may be tailored in several ways
by the cll0d7lci adsisovedldmawn inkbs medidalaets, iadinnitusropnditimnin nmepanses.  Thi s nay

I nv | okt 1 er of..ncrenmental phase shift steps, e.g.
2- ZHL%?PS%I g _%ﬁﬂmﬁng%ﬁﬁ%‘/@r&hﬁﬁe i} ‘iaBWS'aﬁ?I aﬂﬁ“ﬁf Ry fmgdigtiase shift
s eqtinmits treatfisht lterguie]referdneCindy BERM 16 BRGBbT Mhss fbrdlde@BENI P between the
ext rnlal l. Ig[enerated tinnitus treatnent tone I (t) and the patient
ation No. 10/083,088. While there is no known “cure” for tinnitus, for those

individuals who suffer substantial medical disability from tinnitus any, even temporary, relief
can be very significant.

[0048]  Inthe above cross-referenced application, Application No. 10/ 0’83,088,
patient clinical results from a 28 patient blind tinnitus single step 180-degree phase shift
treatment protocol study are reported. In that study, seven patients (25%) experienced
excellent results achieving more than 90% reduction in tinnitus loudness. 15 patients (more
than 54%) experienced either “Very Good” or “Good” results having achieved temporary
relief of at least a 50% reduction in tinnitus loudness. It is believed that utilizing the above-

 described six-degree phase shift segments protocol, for example, with each segment having a
duration of at least one minute will achieve substantially improved results over the techniques
described in Application No. 10/083,088.

[0049] Referring now to Fig. 9, there is illustrated a logic block diagram for

-generating and uti]izipg objective patient data regarding the efficacy of a particular patient’s
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tinnitus tone P(t) as shown in Figs. 3A, 3B and 3C. [0047] IS 'l known
in the nedical arts, a tinnitus condition in humans may hd@i“ﬂ%ﬁﬁﬁ
different fornms and many, very different causes. For a brief survey of

medi cal wataspsizteus treatment literature, reference maypgybadelsp t he above
cross-referenced US Application No. 10/083,088. Wile there is no known
"cure" for tinnitus, for those individuals who suffer substantial nedical
disability fromtinnitus any, even tenporary, relief can be very
significant. [0048] In the above cross-referenced application, Application

No. ph@édda fififius trgthdog Piotoebl ifl iaGdkdah@sSwit &hér%éﬂ%t@o?%gﬁ?&ﬁﬁ’@%vep lind tinnitus
0

singl e step 180-degree phase shift treatnent prot study are reported.
In t L pgiPcolseven patients (25% experienced excellent results

achi evin et ' in tinnitus | oudness, 15 patients (nore
t han 54%%@)?{)&iﬂgﬁc@ggﬂﬁs{rﬁ%ﬁéﬁ%ﬁnﬁ% Sg?rd%@’&@mgr"@?ﬁ‘ﬁ% havi ng achi eved
t enpiomituypatiesslis 2food bardidatedforsthe mobEHefRAKCIHERRhiftrdainidl, t ASsthtguidness. It is
bel iﬁgved t&gt utilizi ntg t he above- described six-degree phase shift
segRBRYT% MsAiGHLsEgRce crptia ancgg Wdantify the exashordikelyivavdewfaa  duration of at
| eaghtieit® tihifidtc8ndidnl ' h Al | \ results over the
tec%ni ques .desc?%dggo?%ggg}éﬁ?%%}??%ﬁﬂ%%%?ﬂdg%ﬁl&g%‘faﬂﬂ%ﬁl Referring now
t o PpEgiculgr patigedfsdinpiusicondigen: at ed a | ogi ¢ bl ock di agram for generating and

utilizin | ect,i tj.e a.regarding the efficacy, of a particular
pati ent’ gm%gﬂ m%@é@@%%&%@éﬁ%%@&@f@%@@%ﬁm@w%mmpt r eat nent
PrOWbil for GGk deeistedtol duObdioho PP Bl 19 hal PR Jfidfil nilpve! - Lreatment

protocol. [0050] Block 70 ilTustrates the screening process for deternining
whetiRgfus fonefiiang ensexfrmmally gencratedstonmobain @ acutid gerieeatérovhekdiethaono- f r equency '

h ' t tat ed i cal scien (O t
PPISBCA kT R A, Shch P T GRS B 00! i 2°
conthimitus tomeo As diated slidve, thém@ﬁt%eﬂigyﬁﬁéﬁﬂ}a&lf%gg%fem kSIBvEAuUSi Ng a

parLicul ar Pa jept's tinnitus condition. As 1Tlustrated in block 72,
i WmES PP SRS casurRAseIRGYe Flietseflentds dhistraied inbtvick 74, thopatientpl € i s not

r el afofdiibQy Getbtthindd FreathBR lode 1§ inel%}niegtgltly Ii)hsaseas?lLKfFeg tﬁrcoiugﬁlealt Ieagt%%?ll hi sl her
180.degree shift in a single treatment session to thereby bring the externally generated tone
into a reciprocal, wave-canceling relationship with the patient’s tinnitus tone.

[0052]  Following the phase shift tinnitus treatment protocol as illustrated in block
76, the patient maybe subjected to a PET or MRI Brain Scan procedure to objectively
determine the effgct of the phase shift treatment to reduce, minimize or eliminate the brain
activity in the auditory cortex normally associated with a patient’s tinnitus condition. It
should be noted that, as shown in Fig. 9 by the dotted lines from block 70 and block 72 to
block 76, it may be desirable in some instances to perform a Brain Scan both before and after
-a patient has received a phase shift treatment. As shown in block 7 8, a medical review of the
Brain Scan data obtained either before and sometime after 3 patient receives a phase shift
tinnitus treatment may assist a clinician in altering or revising, at block 79, a phase shift
- treatment protocol for individual patients. Whether any such adjustment is needed is
determined at block 77.
[0053} 7' As discussed above, there is currently no medical treatment for tinnitus
which “cures” a patient’s tinnitus condition permanently. Thus, while a particular mono-

frequency ﬁnpims patient experiences substantial reduction or temporary elimination of
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tinnitus tone utilizing an externally generated tone fronha joqu ener at or
wherein the externally generated tone is nmanipulated to fJHng

subj ectively determned patient's tinnitus tone. As stated above, the

pati ent we @Rkfizd ypi ng process is preferably repeatedpsg\8fAhsiti MeS, on a
blind basis, to ensure accuracy. Thereafter, as illustrated 1 n block 74,
the patient's subjectively determned treatnent tone is increnentally
phase shifted through at least a full 180. degree shift in a single
treatment session to thereby bring the externally generated tone into a

reci RN ETE b I - I DM LR | .S 14 nnitus tone.

[ 0052 Fbﬁhuovm' nrgﬁft;ﬁgagﬁg@gm{sﬁk ﬁ%dﬁ? :ﬁ'rﬁlﬁ%p?; Eéﬂn% ?gﬁal{} ﬁ%eﬁﬁh%sr%g@g%mgs illustrated
i n Hicolment, i redidiml et ganeraliplydieony fjr adivt@dd timesorthd ordér dFRburBoRI N Scan

pr ol%gdure tlo objectively determne the effect of .the phase shift treatnent
to 80 'Maf’ YOI PV Rsigates TS, e apef tipqbjestiva brain seardatudi t ory cort ex
Nor gyl a¥sia BeQdingt A ; ¢ , I, N Qnek 1] | ta, shoul d be

not edy!t_hat, as, shag%sm%&n&&?glfa%gg%? %I%gﬁ%gﬁﬁggﬁﬁe%gﬁ%eP%%[ (j)kgk 70 and bl ock

72 describedbiive®, copnectien witleFige diandb) ie acaordenerevitnabthecepect of ther f orm a Brai n

Sca r fter. atjent h recei ved.a phase shift treatnent.
As g ﬁ%%ﬁln}r%&gq%b%ﬁ&g%?ﬁgeﬁﬁlf&ﬂgw SAE #dupﬁ a clagicyl Sn data obtai ned

ei t lestmont for ertaindusiiRg piten® e enadliR@iHeRAND vl BSeAmbiatg ighi ft  tinnitus
treatnent may assist a clinician in altering or revising, at block 79, a
pha&ie cepysnience ¢fdbgirhome as pBengs heirfeonditiprimespssiiates ysh folowaip Waet her any such
adj ysi _is needed is determned at block 77. [0053] As discussed above,
there 1s currently no nedical treatnment for tinnitus which "cures" a

pati ent ' [#054]nni Wikdle e amaibdriodaltepativeassidinentsldTupplicttd Rval apgidthsul ar  mono-
fre%{ﬁgc%/é# ngli tus patient experiences substantial reduction or tenporary
el i peeshiop fhe fgatmentof fanitys have\hermdgserihed. thosechilledsntharnadical mids/ her ti nni t us
conglid : ' LGBl Qb ' WS _ | preved . phase shift

1 o o S et B SRR AR 8P WBMRNSRAP 70, 2 |1 i t e
t i mehangss or medidicetioms of thh desciibed prefateed embodimeats R Ge aRdd withakays in a few

i nstances.. Thus, the.use of the objective brain scan data my assist the
cli &ﬁp&%gﬁ frggﬂﬁﬁme ?f;fg?)?r‘&%?ﬂt 1_8?36,““?‘%; eﬁ’ﬁ’&@’ﬁi W@af%lﬁ%ﬁﬂml f-treatment
status. [0655]d°THo fhedaiab B eiptiin BRYIEE bloRietlohly ifiSraai’d 5. 110 accordance

w th another aspect o
- describe embodiments of invention. It is not intended to be exhaustive or to limit the

invention to any precise form disclosed. Many modifications and variations are possible in

light of the above teaching, It is intended that the scope of the invention be defined by the

following claims.
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present invention, a self-treatnment disk 40 may be prepared during a
clinical tinnitus treatnent for certain qualifying pati entl4 P%%&lgnabl i ng
themto utilize a self-treatnment disk in the conveni ence of their hone as
often as their condition necessitates such followup treatnents. [0054]
Wil e a nunber of alternative enbodi nents of applicant's novel apparatus
and process for the treatnent of tinnitus have been descri bed, those
skcthpdsi n the nmedical and auditory arts will recognize that the described
enbodi nents are illustrative and additional changes or nodifications of
the described preferred enbodi nents may be nade wi thout departing fromthe
scppe OA §ybt%mﬂ6ﬁ5@fﬁﬁgﬂ1&iéﬁfﬁqﬁ@ﬂ%tiﬁﬁﬂﬂ@9ﬂtﬁﬂts congragief ol | owi ng cl ai ms. [ 0055]
The preceding description has been presented only to illustrate and

descr i b®SEhH BeerEeR S@F‘ff’rrﬁ?%ﬂ’tng%’hpﬁ?e“f@SH‘@F“‘i"ﬂV dferely hivhese exhaustive or

t Otirriit foné Refativé M\Q kAR @nai¥d RUBE ek HaOMBYRisEEL R&REncy MDY nodi fications
and \iar' ations are possible in |ight of the above teaching. It is intended
t hAfEPHEHS a8 ths Paticgy’s s 992 A% on be defined by the follow ng clains. 15 14

June 20%Lﬂg%aﬁﬁuce§-for%pﬂ)hﬁg fthé lﬁh‘tieﬁtraﬁ@?tieﬁigﬂ)f@bgl&at&ﬂ aﬁu@ﬁs% tinnitus patients
conprising: g sound generatiqn system for enabling each patient to
su@%ﬁ?@gﬂnﬁﬁiydgﬁﬁaw i ‘?ﬁ@ﬁ‘mdﬁiaﬁWFPﬁémf DHEUPEPEE i ve to an external |y
gener at ﬁﬂer&ﬁ%daﬁ%ﬂy&nb@.tééﬂgig%w&@éfﬁad lfyrg@ﬁﬂiﬁgﬁlébuﬁ?d”ldf ave@lﬁ'&hgihtaUde as tEe
~patienpt's tinnitus tone, and an_audi o transducer for applying to the
paQIPI@RW oL predsipEps W%"laéél}’?@ﬂ“&f“éa’hgﬁfﬂ*fg Hapaly FATERG VBRIt i al |y the sanme
toap@ﬁ?w sﬁ&pdﬁie?um@r@g atpPRrdadtd ﬁﬁllgﬁlbﬁnhhéensﬁiﬂttgﬁtiér@mg is e\fdaaé@dh'hfbuglaihd audi 0 .
transducer shifts said externall: nerat ed sound wave through a plurality
ofsaﬁf%}&%f%‘ﬁrnhﬁéay 35@5&5@?%@%?1}%%%@ agudgiepped L R gher at ed sound
WadaRl dxfernallp ptrefbdivinys firél tikadbly @MisindACIcQPY patifl cAGERSiSh ViGedRgd ar phase shift
-rﬁil&tti on ihid%o%%eeffegt ed. t hrough said successive plurality of angul ar

[

‘ PAFRY SIHEE 972 "predet ernined initial point of said
externally generated wave formthereby causing at |east a parti al

cancel l.ation or . reduction ip the anplitude of the patient's tinnitus tone.
af.' ’Phe system of claim W]!lerem said audio transducer continues said succgsswe

incremental shifting steps through a total of at least 180 degree angular phase shift of said sound
wave thus causing both a series of partial amplitude reductions and a reciprocal out-of-phase

canceling relationship between the patient’s tinnitus tone and said sound wave.

3. The system of claim 2 wherein each incremental angular phase shift step comprises a
succession of substantially identical step segments which are substantially identical in angular

displacement and in time duration.

4, The system of claim 2 further comprising means for having each patient maintain a
daily tinnitus diary of self-assessment data of the frequency and amplitude of said patient’s

tinnitus tone following completion of a patient’s tinnitus treatment.
5. The system of claim 2 further comprising a scanner for performing a patient Brain
Scan procedure to generate objective patient data to analyze the status or effectiveness of said

patient tinnitus treatment.

6. The system of claim 2 further comprising a recorder for electronically recording said

externally generated sound wave as it is successively phase-shifted through said plurality of
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2. The systemof claim 1l wherein said audio transducer continues_ said
successive increnental shifting steps through a total of Tpae061 80
degree angul ar phase shift of said sound wave thus causing both a series
of partial anplitude reductions and a reciprocal out-of-phase canceling
rel ati onship between the patient's tinnitus tone and said sound wave. 3.
The system of claim 2 wherein each increnmental angular phase shift step

c oprgiqigmine anglpe insreuieain thudugh ablsastisiid &illI1§0 dageetshibaf ssd gpesednent s which are
sumt@p{r%‘g&sduﬁg%ﬁcal in angular displacenent and in tinme duration. 4.
The system of claim 2 further conprising means for having each patient
maintain a daily tinnitus diary of self-assessnent data of the frequency

ang a”pﬁ'hé WSt Bidh o ARALS &%n%ng %hﬂ?f!rtf'dlsent’iﬁﬂ]g a é)? 14119{’(\"2;;3%‘81%??' etion of a

patient's tinnitus treatnment e system alm er conprising a
s c¥Hriesptneat bypdavingrarpqeeding ofaeiil ehftseﬁmﬁcdr\extemﬁélm gprertddows waye.gener at e

obj ective patient data to analyze the status or effectiveness of said
patient tinnitus treatnent. 6. The systemof claim2 further conprising a

r e®or deknﬁr@‘fed@wWé%@aMwwémqmmgthdpatem empalsing: gener at ed sound wave
as it i3sHEEaRSloY BlvngRBRSENS Riduk of 16 14 June
2006 pre?jet egm né) 5% Q?nclr:'%l ﬂ%t Qﬁhe%ﬁ{ ‘Peastgllltfsotzlas?/d full 180 degree
shift of se®kd f@fé‘ﬁ@b‘é(taeﬂymg Fh?wPﬂJHtsOftﬁméanémne@wﬁw thenites pafientThe syst em of
clahaa theibahiBR Sy QIR Sdees 1Byl RUEF ft&l‘é aﬁahhent to performa

sel f tb%ea%&gr?ént Su]{j/ pl a{/l ng a ?Eéoﬁluﬁg of sal gfﬂg% fted externally
geﬁ%ﬂlﬁ{décﬁméound wave. 8. Inproved apparatus for treati ng nono-frequency

L i USpi8d il RP Rl P the SERER A Ao\, SAA BG abl € Trequency
and anpl | tude output wave contro peaker tor au y applying the
outelseied By 2 paticnt te slaich suid pasientf sginnites tanqandnmplersdqdatheeqhy achigver eby t he pati ent
S%l:@&éahc‘!&@lh&on%fsah@ﬁaim&"sst{nﬂﬁlﬁs bWl st bRl il pBR0Ly dufefiliency and
anplt ase shift networ I nc ematafal shifting the

ge¥ie ?réﬂiwsfpwlumbtv@f ingtsmertel spements totelingt €84° bl}asashpﬁtqla@m tot2o mat ch sai d
PArbRlmined kiblhd ini PO AL RARKLL LTS Lo thereby achieve sound

cancel l ation of said patient's tinnitus tone by selectively shifting said
gener at ed out put

9. The apparatus of claim 8 wherein said phase shift network comprises a manually

selectable scale associated with said sound generator.

- 10. The apparatus of claim 8 wherein said phase shifi network comprises an automatic

sequencing switch,

11. The apparatus of claim 8 additionally comprising an electronic recorder for generating a
record of said tinnitus treatment wave as said output of said sound generator is sequentially
shifted through said plurality of predetermined angular phase shifts to achieve said reduction in

cancellation effects upon said patient’s tinnitus tone.
12 The improved apparatus of claim 11 wherein said generated treatment sound waves are
recorded concurrent with a patient’s clinical phase shift ireatment whereby said recorded

treatment sound sequences are available for subsequent self-treatment use by said patient.

13. The improved apparatus of claim 11 wherein said record of a patient’s tinnitus treatment

sound sequence comprises an electronic memory record and additionally comprises memory
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wave formthrough a plurality of increnental segnents totaliﬁg?a(iﬁo phase
shift relative to a predetermned starting point of said dé & wave.

9. The apparatus of claim8 wherein said phase shift network conprises a
manual |y sel ectable scale associated with said sound generator. 10. The
apparatus of claim8 wherein said phase shift network conprises an
automati c sequencing switch. 11. The apparatus of claim8 additionally
COnqREds Pl fAiseRbBRly tRMbEring 644 fient QinnBRNRARIh G sefiR8Q Qb sai d tinnitus
treat ment wave as said output of said sound generator is sequentially

shif fEI*THPEUYHK said plurality of predeternined angul ar phase shifts to
achi eve said reduction in cancellation effects upon said patient's

tippitus,tone. 12. The inproved.a ratus. of claim 11 wherein said

ge ‘gr at £BF improyedanparaiyy thBWa]\}é’gdlﬁgr@ﬂy PRIERSISHIE AR CRIE GPRBHEICRRO’h a patient' s
cl irismtter Pl 8detigdly frinstei @it samPhticrh SrRidys Seakbent &50d s denct Fee@tifeNnt sound
sequences are avai abh& for supbse ﬁg@t self-treatnment use by said patient.
13?“?ﬁ@3PW$WbV§anﬂ%%§? e Fomppunicqt ‘1 wherein said record of a patient's

tinnitus treatment sound sequence conprises an el ectronic nenory record

angd. additional | onpri ses nory 17 14 June 2006 access nmeans for

seﬁ%cti ﬁ§”F?Hﬁ§$§$$Fﬁﬁf@égg“ﬁgﬁWéﬁﬁw§h$ﬁﬁﬁWFﬁés?@%ﬁ? tYgound sequence
- dat degre@s ofangalBOEF NG teTeIIR Eybseqhédnt sepfni iFBfuamedt Rppadeahidgeof claim 11

addi tionally conprising an online conmunication transmtter for

sef'B%vel y transferring said patient's tinnitus treatment sound sequence
record to a renote |location via an addressabl e communi cation |ink. 15. The

systemof claim her.ein eac nguj.ar phase shift segnent is substantially
equtal e&@%@%‘%ﬁ ai § yehergm Séﬁipgfsgéﬁg I’th’o HopY SGUREES Regnent i s equal
t Ocatibrali@Bhtrel @defing vich atfular @hasa bhifd Bequdife tolNBstADBRY @fubls (Férgéfj aim 8 wher e: n
sai ase. shift network additionally conprises a , ., calibration control to
de?fic;lﬁguq"’gg@ﬁ rg\ﬁtﬁ’ﬁlt%? Pf\éﬁ%‘i?‘ém?ﬂipf"f‘t Stif srneEtedyy aé’ﬁ%‘ﬁn&ﬂ@ foaq%ﬁge BGual 6 degrees
of duenigu lofiéack kdghientite hvktamenlly; equal plesehemiuiad dpgiigd. of said generated wave

formand to define the duration of each segnent to substantially equal at
| east one mnute in duration.

17. The system of claim 2 wherein said audio transducer creates sequential phase shift

segments having angular phase shifts of six degrees to 30 degrees and each segment has a time

duration of one minute to 20 minutes.

18. The apparatus of claim 8, wherein said speaker is incorporated into a headset worn by
said patient.
15. A system for treating tinnitus comprising:

a sound transducer for applying to the tinnitus sufferer a sound at a selected frequency,
then applying to the tinnitus sufferer a succession of at least several additional sounds at the
same frequency, each such additional sound being phase shifted with respect to the prior sound,
and the sounds of the succession being spaced in phase in substantially equal phase intervals,

wherein said sound transducer is programmed to apply the sound at each of said phases

for a fixed period of time.

20. The system of claim 19 wherein at least nine phases are applied over at least a half

wavelength at the selected frequency.
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17. The system of claim 2 wherein said audio transducer crg tes S&gyential
phase shift segnents havi ng angul ar phase shifts of six d 3HBB§ 30
-degrees and each segnent has a tine duration of one mnute to 20 m nutes.
18. The apparatus of claim8, wherein said speaker is incorporated into a
headset worn by said patient. 19. A systemfor treating tinnitus
conprising: a sound transducer for applying to the tinnitus sufferer a
sopnd afrhésysehefttath {9 ®EHERE Yound IshBPlicARPEY kiR UedrBostifia fehstRhiips sufferer a
successi on 8% qt | east several additional sounds at the sane frequency,
ealf” 2% G PPOHHCe®Ehd bei ng phase shifted with respect to the prior
sound, and the sounds of the succession being spaced in phase in
supstantjally equal phase i terngs, wherei n said _sound transducer is

progyr a ?Yf%mfgglfﬂw f%% ccit g sopnd ésapRliggrfoapprpxprpileqre migte 8t £ xed period of
t i e®h oRPQid phagssystem of claim 19 wherein at | east nine phases are applied
over at least a half wavelength at the selected frequency. 18 14 June 2006
21. The systemof claim 19 wherein a sound is applied every six degrees for
at 23.eash sgstéia fdr remig eihGing thm@isidghe sel ected frequency. 22. The system of
claim 19 %Qerein the sound is apPIied_for approximately one mnute at each
of sai d*pHEPSESeH ro {£23RPhP thetioaitys syiterrnnerey hatBHBY i si ng: an audi o
S_yﬁinsm_dgl[)a{j DG aﬁlﬂ?ilo&rlé@le)gcﬁ @dffah@?airﬂidﬁlﬂr bhiSe m;tﬁ@ragmyw& _ﬁﬁhilfuhat \éari es |
si nusoi daJ. t a selected audi o frequency and at a particul ar phase an

th %5@1{{5@6‘ RFQ RerE Lot PPy st iatpffgﬁﬁlllm‘é[f‘(ﬁ‘d%hﬁgeéﬁgr‘ﬁ&b at the sane

f rﬁzsgstem?;he phiticelbr ;ﬂ]bs;]eaih&i ﬁd@ﬁ@éﬁioﬁ@ﬂpf&l@@ﬁ? sﬁéﬁ)ea‘siveysﬁa;saincfeﬁﬁﬂecr to L he

particuyl ar ase,. then at syccessi on of phases, in successive phase
iH@F&ﬁgﬁ?gmB@Vépﬁﬁ?wﬁgﬁgF“gﬁdéﬁﬁﬁuﬁﬁpgkﬂ%¥%$éﬂ th at the selected audio

f r equenghyrainatahne {6 @ifOmEsEOReH st@onPRS triditis sufferdr Bldatefisc®e on the tinnitus

suéfgegtro%&heta%p le%ta%(rﬁpelrllg_g}'he effect of the applied audio energy. 19
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