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| APPARATUS AND METHOD FOR VISUALIZING MUSIC AND OTHER
SOUNDS CROSS-REFERENCE TO RELATED APPLICATIONS 5 The
present application claims the benefit of United States Provisional Patent
Application Serial No. 60/830,386 fileld July 12, 2006 entitled "Apparatus
and Method for Visualizing Musical Notation" which is hereby
incorporated by reference in its entirety. 10 TECHNICAL FIELD OF THE
DISCLOSURE The present disclosure generally relates to sound analysis
and, more specifically, to an apparatus and method for visualizing music
and other sounds. 15 BACKGROUND OF THE DISCLOSURE The first
painters who ever walked the earth must have had a very limited palette

of color RERgRATIISANDMELERIP I ROVISOR ER/eN@IraER: all

20 are few and were certainly related to the nearby flora and fauna. It

must have taken literally thguagneg e/ DRP® there were enough
pigments gathered together in one place to complete the color spectrum

and what's more, someone had to make that ‘magical' connection to the
rainbow along the way, first discovering that color itself is a circle.

Retrospeofivalys R DEEREKC) Gl RERATRDeAPPILE P HynIgtion of
human kind, for only afterwards did it become possible to generate such
eventual advances as color photography, X-rays, infrared, and

more-accurate 2 maps of the heavens (the exact wavelength of light

being & he peessatappjication dtrios dahrmp o bidrimsbSuits Ripdisional Patent
R‘%?l%%ﬂgﬁ@é}fiﬁ wialbipstas)sdd eneMaiiiomohamsicalirceisianding fas
followed a notably similar ) o i

Method for Visualizing Musical Notation” which is hereby incorporated by reference

in its entirety.

TECHNICAL FIELD OF THE DISCLOSURE

The present disclosure generally relates to sound analysis and, more

specifically, to an apparatus and method for visualizing music and other sounds.

BACKGROUND OF THE DISCLOSURE

The first painters who ever walked the earth must have had a very limited
palette of color at their disposal. The hues of paint found on cave walls, after all,
are few and were certainly related to the nearby flora and fauna. It must have taken
literally thousands of years before there were enough pigmenis gathered together in
one place to complete the color spectrum and what’s more, someone had to make
that ‘magical’ connection to the rainbow along the way, first discovering that color
itself is a circle. Retrospectively, this was a groundbreaking moment in the
evolution of human kind, for only afterwards did it become possible to generate

such eventual advances as color photography, X-rays, infrared, and more-accurate
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route; for, in the beginning, music was obviously not written, but sung. Our
5 current system of musical notation is a relatively recent development
when placed in the evolutionary context of humanity. Thousands and
thousands of years must have passed before that first written note: a
huge expanse of time during which people simply sang what sounded
good to their ear, not paying any attention at all, to the fact that music
was actually circular by nature. 10 Lopsided shapes have a "root" or a
tendency towards stability: a lopsided sound (the Major triad, for
example) likes to "sit" in a certain way. Symmetrical shapes, contrarily,
have no root: every point of the shape being inherently equal to every

other point. S_ymmetécal sounds (the fully diminished seventh chord, for

R S\ AVE VS D5 Ro26h WAeATREHUY Leni RSP (REBIRTD Htadicat in
ohibigatin pHendimenasysiitds{dttospeetively bhe weihdestirat the master

musical patterns, evolved over the centuries, ended up being lopsided by

nature. it ol i period ol e et Svlved Do AR S0RIES: Olirmiar
patterns’ o musical tone, each pattern allowing Tor a complex layering o
wieteidiostincitr deghoe (mosic ede Stvdesinage WP % hotssngoQidr

eueRallRaCoME IR A X Seunsiation fanyirtially-allnausias ﬁﬁ&‘ﬁ%@é}mi%aced

the modém world. There are, of course, other scales, and it is possible
SRR PARIIA PHRE AT MBI af hoMeRAS REdERES HASINE Xepse must
majeixefdussicalisatne canifih Bokasad Raskstothes gty eRPEMaRych

scales. Alth ugh the systems_ and methods disclosed herein can be used
REGRIE,HBRLE R B DS EEPD SR S St E2EUR BH chiepson at al
poaberfadesetptioricof theacnusicat ianduabe istdos.clarity of description,
based upon the three primary scales. Each of the three main scales is a

'0pSidei&BQQ&QﬂﬁE@@Q'%fesg"%‘oé“@X%ﬁd%n%@%ﬁf@é%&gbﬁﬁ??sa fopsided
steps, 1 step, 2 steps, 2steps, 2 steps, 1 step Harmonic Minor scale: 2, 1,
poyng (hepMajor triad, for example) likes to “sit” in a certain way. Symmetrical
shapes, contrarily, have no root: every point of the shape being inherently equal to
every other point. Symmetrical sounds (the fully diminished seventh chord, for
example) have no place to sit and are thus “strange” or unstable. Because of this
phenomenom, it is {retrospectively) no wonder that the master musical patterns,

evolved over the centuries, ended up being lopsided by nature.

Out of this period of time there evolved three main scales or ‘patterns’ of
musical tone, each pattern allowing for a complex layering of internal structure.
These three scales, each made up of 7 notes, would eventually become the
foundation for virtually all musical education in the modern world. There are, of
course, other scales, and it is possible to create any arbitrary pattern of notes that
one might desire; but the vast majority of musical sound can still be traced back 10
these three primary scales. Although the systems and methods disclosed hersin
can be used to encompass any possible scale or pattern, without exception, the
present description of the musical language is, for clarity of description, based

upon the three primary scales.

Each of the three main scales is a lopsided conglomeration of seven

intervals:
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Melodic Minor scale: 2, 1, 2, 2, 2, 2, 1 Upon first recognizing these
archetypal patterns of seven notes, these beautiful 5 lines of tone that
allow for complex musical layering, the first developers of musical
notation decided to use the seven nd@e scale as a foundation for music's
written language. Therefore, our entire musical system has been based
upon the use of seven letters (or note names) to correspond with the
seven notes of the scale: A, B, C, D, E, F. These first developers of
musical notation would have had no 10 way of knowing that the musical
scales were, themselves, lopsided entities; that, instead of seven tones,
the true musical circle had twelve tones. Because .of this discrepancy, the

tradlitional system of musical potatioryhas been inherently lopsided at its
r.oor! ngt%L K dircle of twelve toEn‘cétseIgn% SRS s VPN iSRS ERfrer Slepte 1 step

(of course) five missing note names. Just as the first painters did not have
difarmenip dMinfrscelahe rainBoly at2héirdlisposal, the first singers and
musicians had no way of knowing that sound was also circular by nature.

WhnIdgiEeRging andavriting mysic §}J§h2a§iif{icult skill to master? It would

certainly be challenging enough, without the fact that the traditional

-Uses only seven letter names to try to epcompass twelve notes.

PHE R i
SBQ?% the rerﬁaﬁﬁﬁgﬁ\r}g %%eo%% St @ﬁ%%8ﬁ%§ﬁb“§*€6ﬂ%ﬁﬁ8ﬁamfu}
rier of tenashah alprsy ) condpflatsngio's)aWiyatithis teatistalis  sakatively
sanierveinad alaped noapdhyillogoles o0 e stall wiers.one has,
to mentally juggle a key signature with seqmlnga\y arbitrary a AR
(GRS 'R rars) Tharstertnetr-adiss wivsiprievatentime batretesultigon the
thad tiecsevastata stalaewhishsis e dapsigdasha ity éﬁa%@%%’%@e?%fme cale:
sXaé,gtE; IﬂeI%SFO he traditional musical notation staff. On the other ands,

4 patterh that is trulF Sy SFEAPRGHR P (e sl @ pariomeerld baysiad no
suaigHitkiney ucthatstieonckiomatitescale: fonaxampie) lspreseated de. dnat,
IgRaided Mmapnerondhe fraditional_musical staff. In our traditignal system

of musical notation wé never see what W’e“frﬁs’e%rrf?‘?ﬁ&% WReSightrasrpt this
(HEFECRARAY tihbm Erditionalisy tieansefimeusiowiqaitidiea; Has been inherently
lopsided at its root. With a circle of twelve tones and only seven note names, there
are {(of course) five missing note names. Just as the first painters did not have all
of the colors of the rainbow at their disposal, the first singers and musicians had no
way of knowing that sound was also circular by nature.

Why is reading and writing music such a difficult skill to master? It would
certainly be challenging enough, without the fact that the traditional systemn uses
only seven letter names to try to encompass twelve notes. But the remaining five
notes are then covered using a convention referred to as sharps (#°s) and flats (b’s).
What this leads to is a relatively complex method of readin g and writing notes on
the staff, where one has to mentally juggle a key signature with seemingly arbitrary
accidentals (sharps and flats) that are then added one note at a time. The result is
that the seven-note scale, which is a lopsided entity, is presented as a straight line
on the traditional musical notation staff. On the other hand, a pattern that is truly
symmetrical within the circle (one that is actually a strai ght line, such as the
chromatic scale, for example) is presented in a lopsided manner on the traditional

musical staff. In our traditional system of musical notation we never see what we

hear; there are significantly more ways than one to write the same musical idea;
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and patterns that are lopsided look straight, while straight patterns look
lopsided. All of this inefficiency stems from the inherent flaw of the
traditional written system being based upon the seven note scales
instead of the twelve-tone circle. Yet4t is commonly understood and

- accepted that music is, indeed, a circle. 5 Such a concept is not new; it

has been around for at least a few hundred years, perhaps coming to
prominence in the mid 1700's. It was then that Johann Sebastian Bach
became one of the champions of the new "Well-Temperament’ movement
(i.e., circular tuning of the piano.) This new method of tuning the clavier'
(an early version of the piano) made it suddenly possible to play the 10
instrument in every possihle, ‘key' of the twelve-tone circle. There | .
RS it 5 R AR R CH e s chy SR fopeided
theit afldvisnmesitcioro stenadi feveinhits theecoir ELdwr $6Fhe. BagiUMIMIANRIOF
THEd 35he BB R0 ABRETkAbe RARehIREUPR PIQURS Bne circle.

s or visuali music, comprising the steps of: (a) labeling the

perimetafedita sipoimimi ¥ vadersignsancorrsspding usieivelrespdctivacle.
ngles INBRRGIANEG RUEWIRHRIOMBE Hlockwiss o 1GRURIRICIRGIKEEaR

a first label to an adjacent second label represents a musical half- steIE);
(BFTHEPRFARNETO BERRAPRCDI A HAKUhd Gl fh800TRRREATpDan
idemtifying BRcIOBELAIBBERObA BechRthpRRObhRdwelvEWeteTe(dperament’

identifying g.first label corresponding_to the first note; (e) identifying a
sg}?afr%\é’FﬁrSZT%Ur?ggB Sdifg gﬁr%hég '6h 'ﬁggs(ﬁegr(’el(la%ﬁagaoﬁrsﬁ m‘éthe
corimeetingtheflsy tabeiraelitheerbeco moakb &l suiiisrdnpesyiblcto ey
firstcQIOLT the fitst nats;Rad-hs SeeRd wete-asmeenriated by a half step;

(2) each line is a Second color if the first note and the second note are

separat@deRp dsireriete 3, nesidan Aiffsaert SYHFEE GRSt IRERPHAPhBIsical
apekihersaseRUHRthatR-SeRA Hechhyed mingritiididdleasdine is a
fourth color if the first note and the second note are separated by a major
third; (5) each line is a fifth color if the first note and the second note are
separated by a perfect fourth; and (6) each line is a sixth color if the first
note and the second note




are separated by a tri-tone. An alternate aspect of the present invention
provides a method for visualizing music, comprising the steps of: (a)
providing a helix having a plurality of turns; (b) labeling the perimeter of
the helix with labels, wherein: (1) each turn of the helix has a respective
group of twelve labels correspondingsto twelve respective notes in a
respective octave; and (2) moving clockwise or counter-clockwise on the
helix from any label to an adjacent label represents a musical half-step;

(c) identifying an octUlYBiddof @hirstHplatS{eh4efitdjing which of the

twelve respective notes and which respective octave corresponds to the

first pote; (e) identifying an occurrence of a second note; (f) identifyin :

ST RN Fo LR IR AR T s SUP BB bt e music
comprivspoihdsstepthelsdedndhebtey (@ ideritifying affisstclabiel votrespdmneitgpels
cotRdNslinst ROt dh) idgniitying giseqend lakel corresRandingAadhgockwise or

second note; (‘%creatin a first line connecting the first label and the |
COWUEBRGIEBLE WABEIH {17 RECA Fhades st vt iabeheeRrsE Mo R e dalt-
steged@ni_zﬂmt@ia@@ema’tedcbwa‘ halfsstap; (2)eachdine istasséconidadiang an
ocdhfigdUrsinate and.the $econd.nate fLe. sSePAAied By 2 Wholg,steB (3 onding

each line is a third color if the first note’ and the second note are
to SepalatatPlsy & mitfartidvives recaed ineiscarrsarpiadoritiiesfrstfdtare:
creatifictheisecnnrdnaiecarg separatedayadnaajortoid;i{b)eashrba: iNpdsA fine
. fifth colar if. first.note and the second note are separated by, a perfect
i BB e R e A R RETES) cacn
linpote srecsépaiatad thy Ariripinand e finabied Bsisete oRHaease e[t whole step;
(3j@x§ami95 R rpmqh@sr;@ﬁpemmﬁ@? mﬁ_@@l@fi@ge %&E‘d lﬁ%f@?@%ﬁa&ﬁ?eéﬁ%% Bfnor

. ovial a.nell ving a, ra tyO turns; apell t eq erlmnete
L i i AR ey KoK ol oL T e S Sty o
mapurality: 6 \abelisioeres fididintytof ahplfiratity ofaes pectiventotets imaseparated
by BSREELVRQHRVE: AE44) MRVIDG SIaRkwise PrcoHRierRlogkvise QB e note

helix from any label to an adjacent label represents a first interval; (c)

a5 SEPRIRING A BEdRfence of a first note; (d)

An alternate aspect of the present invention provides a method for visualizing
music, comprising the steps of: (a) providing a helix having a plurality of turns: (b)
labeling the perimeter of the helix with labels, wherein: (1) each tumn of the helix has a
respective group of twelve labels corresponding to twelve respective notes in a respective
octave; and (2) moving clockwise or counter-clockwise on the helix from any label to an
adjacent label represents a musical half-step; (¢) identifying an occurrence of a first note;
(d) identifving which of the twelve respective notes and which respective octave
corresponds to the first note; (¢) identifying an occurrence of a second note; (f)
identifying which of the twelve respective notes and which respective octave corresponds
to the second note; (g) identifying a first label corresponding to the first note: (h)
identifying a second label corresponding to the second note; (i) creating a first line
connecting the first iabel and the second label, wherein: (1) each line is a first color if the
first note and the second note are separated by a half step; (2} each line is a second color
if the first note and the second note are separated by a whole step; (3) each line is a third
color if the first note and the second note are separated by & minor third; {4} each line is a

fourth color if the first note and the second note are separated by a major third; (5) each



identifying which of the plurality of respective notes and which respective
octave corresponds to the first note; (e) identifying an occurrence of a
second note; (1) identifying which of the plurality of respective notes and
which respective octave corresponds to the second note; (g) identifying a
first label corresponding to the first riate; (h) identifying a second label
corresponding to the second note; (i) creating a first line connecting the
_ first label and the second label, wherein: (1) each line is a first color if the
linfiiginftd sAtERR E6HdI Histanar e Speat P 5y TR S MARIRtIY A P Tshfpprth:
andine)isaaisBeONda colar tbefirsten@ie and tha secendnbiRRIer-sepaiated by a
i y.a second interval; (3) each line is a third color if the first note and the
second note are separated by a third interval; (4) each line is a fourth
color if the first note and the second note are separated by a fourth
interval; (5) each line is a fifth color if the first note and the second note
are separated by a fifth interval; and (6) each line is a sixth color if the
first note and the second note are separated by a sixth interval. 7 An
additional aspect of the present invention provides a method for
visualizing sound, comprising the steps of: (a) providing a helix having a
plurality of turns; (b) labeling the perimeter of the helix with labels,
wherein: (1) each turn of the helix has a respective plurality of labels
corresponding to a plurality of respective sounds in a respective plurality
of frequency ranges; and (2) moving clockwise or counter-clockwise on
the helix from any label to an adjacent label represents a first frequency
interval; (c) identifying an occurrence of a first sound; (d) identifying which
of the plurality of respective sounds and which respective plurality of
frequency ranges corresponds to the first sound; (e) identifying an
occurrence of a second sound; (f) identifying which of the plurality of
respective sounds and which respective plurality of frequency ranges
corresponds to the second sound; (g) identifying a first label
corresponding to the first sound; (h) identifying a second label
corresponding to the second sound; (i) creating a first line connecting the
first label and the second label, wherein: (1) each line is a first color if the
first note and the second note are separated by a first frequency interval,

(2)



each line is a second color if the first note and the second note are
separated by a second frequency interval; (3) each line is a third color if
the first note and the second note are separated by a third frequency
interval; (4) each line is a fourth color if the first note and the second note
are separated by a fourth frequency énterval; (5) each line is a fifth color if
the first note and the second note are separated by a fifth frequency
interval; and (6) each line is a sixth color if the first note and the second

note’aferbepaTBteirhiha RIRTRNFIBNERHE, Arteiles agneikaifor visualizing music,
corbfiESiaRIRET 4N GIF(IﬁEoDiBAngM@& ﬁbﬁr@&%ﬂhﬁﬂ:@ppﬂ@ﬁﬁh@ﬂ(fdb@abe ing the

contaln t least on wng xecute oor C this patent or..
Sitet e s R

U@ﬁr@@ﬁ#ﬁm ﬁeqm@gpmfﬁqga@mmw@ﬂw@ﬁmgm fedes [ @ resppgive octave;

anﬁ@gf&sm@% m%w%&mmggr;@m@imanembek:{@a@d&@eem

| bdla ram of a tw lve-fone c‘rcle sh(g .the six intervals. 10 FIG. 3 t d
OO fwaRb ARG Ercie) BRe BhrBiraHE Skalt, FIES, 1Y @)
idediggiam \@lﬁlaimpé]\zhetqﬂer@imieﬁhmﬁpng:raélrsommwaitoﬁe@caiepem Bigave

co:@e%&%g tﬁet"?%\’%B‘%@e G CIgRNVIDY 2 SECARANBOIE- N §hGote; (1)

6 is a diagram of a twelve-tone circle showing the first and second

idepijRgIevtirfe SEafs ies! P ik HigRhicofa ivelle- B biFERE EhiRiRg™"e
co@ﬁpﬁhdxmmﬁmfhﬁﬁaiete HiE i Beisi &y diggrars ofvaltuetveptadengirelde first note;

(h)s%g\’\{l e Segece bg %%? 1!0 th% I§e@0g@ gram 84%’1‘{{?1'3!% ORE line
el s

circle o ing a d diminis Scale. FIG. 10 is & diagram of a

conprsipetisd] ﬁfed@@lrﬁé\ﬁ/m@ ﬂﬁ@ﬁ%i%b&ﬁﬁ'iﬁﬁd“dlﬁ%ﬁéﬁ@d%%g@é cpifes if the
first hiscanflin@ieasncoh @ dvielve-tepergikele shewing adirshiaugragstarhe is a second

color if the first note and the second note are separated by a second interval; (3) each line
is a third color if the first note and the second note are separated by a third interval; (4)
each line is a fourth color if the first note and the second note are separated by a fourth
interval; (5) each line is a fifth color if the first note and the second note are separated by
a fifth interval; and (6) each line is a sixth color if the first note and the second note are

separated by a sixth interval.



scale. 25 FIG. 12 is a diagram of a twelve-tone circle showing a second

augmented scale. FIG. 13 is a diagram of a twelve-tone circle showing a

third augmented scale. FIG. 14 is a diagram of a twelve-tone circle

showing a fourth augmented 30 scale. 9 FIG. 15 is a diagram of a

twelve-tone circle showing the first tArough fourth augmented scales. FIG.

16 is a diagram of a twelve-tone circle showing the circle of fifths. FIG. 17

is a diagram of a twelve-tone circle showing a first tri-tone. 5 FIG. 18 is a .

o PO RTLB 1 LI SO I L PR, Traod g e Befting
soudiagrampabiagwedvesone Citelershroding a hedforhaiant nel@eliy aodiagram(b)
1ab Qi WENEARBR CEIRSHAWING R IHBRT Wiadeif G 2hds AMIIANIRNA has a

_twelve-tone circle showing a diminished triad. FIG. 22 is a diagram of a
respiiralve- Rt ECRY SPRRKiNG HRCBURS e trRI L OYFRS TSR TSA BiaYAR of
resgettrelveiinneycitieghowingra majod seyenthinghdedk 716, @4 is1stetiagremise
on feahtewgl & _111'(1) ggvof.‘%leq ?()hgl\(\/«liﬁ'igag%gp %@ﬁ&ﬁg%%%% ﬁg‘ﬁr@e ulélzlc%%l'ér@al; (c)
~diagram of a twelve-tone circle s owmzjﬁa_ inor seventh 15 chord. FIG,
idepfidng diagpeshrematwéivelisheeide Showmg A inairdiiinshey ssvahth of
resSRArek Ed@dd A o piagraspeefivetyaiveitone feikglenshawing aorresponds to the
fully-diminished. seventh chord. 20 FIG. 28 is a diagramof a.twelve-tone
ﬁrs&iFg@éh{%ﬁEa}g AL n(])gjcgrrrgg\%% o seéond soun& E?) identifying which of the
plurality of respective sounds and which respective plurality of frequency ranges
corresponds to the second sound; (g) identifying a first label corresponding to the first
sound; (h} identifying a second label corresponding to the second sound; (i) creating a
first line connecting the first label and the second label, wherein: (1) each line is a first
color if the first note and the second note are separated by a first frequency interval; (2)
each line is a second color if the first note and the second note are separated by a second
frequency interval; (3) each line is a third color if the first note and the second note are
separated by a third frequency interval; (4) each line is a fourth color if the first note and
the second note are separated by a fourth frequency interval; (5) each line is a fifth color
if the first note and the second note are separated by a fifth frequency interval; and (6)
cach line is a sixth color if the first note and the second note are separated by a sixth

frequency interval.
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chord. FIG. 29 is a diagram of a twelve-tone circle showing an
augmented-major seventh chord. FIG. 30 is a diagram of a twelve-tone
circle showing an augmented flat- 25 seventh chord. FIG. 31 is a diagram
of a twelve-tone circle showing a flatgive seventh chord. FIG. 32 is a
diagram of a twelve-tone circle showing a major scale. FIG. 33 is a
diagram of a twelve-tone circle showing a harmonic minor 30 scale. 10
FIG. 34 is a diagram of a twelve-tone circle showing a melodic-minor
scale. FIG. 35 is a diagram of a twelve-tone circle showing a C major triad
within the C major scale. 5 FIG. 36 is a diagram of a twelve-tone circle
showing a C major seventh chord within the C major scale. FIG. 37 is a
diagram of a twelve-tone circle showing an F major triad within the C
major scale. FIG. 38 is a diagram of a twelve-tone circle showing a B
diminished triad 10BRIEE HESORISTEOHOF EHEDDRA AN of a
twelve-tone circle showing a D minor seventh chord within the C major
scale. FIG. 40 is a diagram of a twelve-tone circle showing a G dominant

sevent henpreewignaRRECetiomfblestabains 4t leash one drandgirteued in
Bulye @@egiml%%ﬂgwﬁ@ & Bdast dipinishied pseyeatihehat votbintaaiag(s)

major scale, FIG. 42 is a diagram of a twelve-tone circle %_fl]owin aG
g&/&émﬁfé)dlﬁgé by the Office upon request and payment of the necessary fee.

FIG. 1 is a diagram of a twelve-tone circle according to one embodiment.

FIG. 2 is a diagram of a twelve-tone circle showing the six intervals.

FIG. 3 is a diagram of a twelve-tone circie showing the chromatic scale.

FIG. 4 is a diagram of a twelve-tone circle showing a first whole-tone scale.

FIG. 5 is a diagram of a twelve-tone circle showing a second whole-tone
scale.

FIG. 6 is a diagram of a twelve-tone circle showing the first and second
whole-tone scales.

FIG. 7 is a diagram of a twelve-tone circle showing a first diminished scale.

FIG. 8 is a diagram of a twelve-tone circle showing a second diminished
scale.

FIG. 9 is a diagram of a twelve-tone circle showing a third diminished
scale. |

FIG. 10 is a diagram of a twelve-tone circle showing the first through third
diminished scales.

FIG. 11 is a diagram of a twelve-tone circle showing a first augmented
scale.

FIG. 12 is a diagram of a twelve-tone circle showing a second augmented
scale.

FIG. 13 is a diagram of a twelve-tone circle showing a third augmented
scale.

FIG, 14 is a diagram of a twelve-tone circle showing a fourth augmented

scale.
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seventh chord within the C harmonic minor scale. FIG. 43 is a diagram of
a twelve-tone circle showing an F flat-five seventh 20 chord within the C
melodic-minor scale. FIG, 44 is a diagram of a twelve-tone circle showing
a B fully diminished seventh chord. BIGs. 45-47 are diagrams of a helix
showing a B diminished seventh chord. FIG, 48 is a diagram of a
twelve-tone circle showing two C augmented 25 triads played
simultaneously. FIGs. 49-51 are diagrams of a helix showing two C
augmented triads played simultaneously. FIG, 52 is a diagram of a
twelve-tone circle showing an F minor triad. FIGs_ 53-55 are diagrams of
a helix showing an F minor triad covering 30 three octaves, FIG. 56 is a

diagrangl.a, Mielvesone Arais, JRIDIACRAL LReAls: He FiSinda
are diagrams of a-helix Showing a & major scale. FIG. 60 is a schematic
Blookhdiagraentetienadesa music and sound visualization system according

to one qpROIMENtsFlG, Alois:aSENRMAtE RrerestAANARIIANSBPWIAG.

a method for 5 visualizing music and sound according to one
embodifiehtl 13s pEiRATERDTHYCRIPPIE QisE thvingr stdr-tone.

EMBODGHAENT R EofiAReRYER QSRR PRI QliRdAshbReier ARMINg ebiae.
principles of the disclosure, reference will no,w%eﬁgade to certain .

embodifiehtd e e drsars Ll ErigiRgE QYOS P B YSE LR the
same. IR peverhilgsahefunderbieadnthaimle smtatignaofitherscagde of

the discﬁ:i@r is thereby intend ch alteratj lfisations
and further ap})ff%gtféﬁ Sﬂﬁg %%%,gﬁ)%ég 09 %ﬁ%%%%%%ﬁg:gs%@% ed ‘d'
herein HdiRg Lditerdpiatemas wourlvedenafjeleshqying an augmented triad.

FIG. 23 is a diagram of a twelve-tone circle showing a major seventh
chord.

FIG. 24 is a diagram of a twelve-tone circle showing a dominant seventh
chord.

FIG. 25 is a diagram of a twelve-tone circle showing a minor seventh
chord.

FIG. 26 is a diagram of a twelve-tone circle showing a half-diminished
seventh chord. _

FIG. 27 is a diagram of a tweive-tone circle showing a fully-diminished
seventh chord,

FIG. 28 is a diagram of a twelve-tone circle showing a minor-major seventh
chord,

FIG. 29 is a diagram of a twelve-tone circle showing an augmented-major
seventh chord.

FIG. 30 is a diagram of a twelve-tone circle showing an augmented fiat-
seventh chord.

FIG. 31 is a diagram of a twelve-tone circle showing a flat five seventh
chord.

FIG. 32 is a diagram of a twelve-tone circle showing a major scale.

FIG. 33 is a diagram of a twelve-tone circle showing a harmonic minor

scale,
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one skilled in the an to which the disclosure relates. 10 As will be apparent
from the disclosure contained herein, the present invention will find
application in any field where the identification and analysis of sound is
useful. Most of the described embodiments relate to the use of the
systems and methods of the present invention for the visualization of
music, as that is a significant application for the present invention.
However, the repeated 15 references to music are for convenience of
description, and those with ordinary skill in the art will recognize that the
present invention may be applied to many other fields besides music,
some of which are enumerated in the description. What is described in the

main empodimensherein 15 8Lk MANSmATG e SRR RMEH

diagrams'tha Chi peegdato explain an 20 the heory and
stalrctures of music from the most basic understanding to the most

compl %Ga well f‘&ﬁ%&’éﬁ&‘ a2 Al [l LBtIaIRIE AL RUPRSRS Bt within

geometrlc orm and the color spectrum are used to present the building
Bleéksrafansaiie(the basic shapes) in a way never before seen. The result

is that, f;the fikst Hinerdtn RGOSR PasHIIe iR WRBHHIR W RMGayRGenth

layers of patterns Wlthln atterns that 25 exist in our musical language;

HQF S L EnG i B RAQE ﬁ?‘gﬁo music in real time, an exact visual

translafig.af 1he aceompanfiagwebsicabsatrde Shexolpaiigdescriptdn
\% i‘? ar%ln%f%iometnc color-coded MASTER KEY' diagrams will

ee{'ltt Ingle key of tonal music in a clear manner. In accordance

Wlth thiEIgis 8 st rediheraendi grivab porrayrirBess04ing adpdisdntshrshtrd

mﬂﬁlgqll@%l%% §esuch they are incredibly efficient learning tools.

he Iaé% of music (like the written Ianguai‘? or the mathematlcal 13

Iangua 8 is Aebagsam YR BBy AL B LRs 8 1 I AR SEHFGED
egoﬂpwﬁmrg@@%ﬁ]@ﬁ@amrbed in order to gain true mastery. The

followi esctiption and figures will break do n the com xdt fg th
possibl u‘sfltgaf%o %u(?"turesglyn%ofsthélf3 r?%?t %ﬁﬁp %\rvr%]n kk?’e sét{raﬁlgtu rtessemm
tesd digignaths feprepenicale.

FIG. 41 is a diagram of a twelve-tone circle showing a B half diminished
seventh chord within the C major scale.

FIG. 42 is a diagram of a twelve-tone circle showing a G augmented flat-
seventh chord within the C harmonic minor scale.

FIG. 43 is a diagram of a twelve-tone circle showing an F flat-five seventh
chord within the C melodic-minor scale.

FIG. 44 is a diagram of a twelve-tone circle showing a B fully diminished
seventh chord.

FIGs. 45-47 are diagrams of a helix showing a B diminished seventh chord.

FIG. 48 is a diagram of a twelve-tone circle showing two C angmented
triads played stmulianeously.

FIGs. 49-51 are diagrams of a helix showing two C augmented triads
played simultaneously.

FIG, 52 is a diagram of a twelve-tone circle showing an ¥ minor triad.

FiGs. 53-55 are di agrams of a helix showing an F minor triad covering
three octaves,

FIG. 56 is a diagram of a twelve-tone circle showing a C major scale.



5 can then be used to effectively master any instrument based on the
twelve tone circle. Furthermore, these structures can be used to visualize
music for entertainment and edification purposes. If we were to take it
upon ourselves to learn the piano, without the help of a teacher, then we
might begin our efforts by simply pressing down the various 10 keys-one
at a time-thus experimenting with the multitude of different sounds that
can be produced. After enough persistence in this effort, we would
eventually be led to the discovery that some of these sounds "matched
up' with one another- the only difference being in how "high' or “low' these
relative matches were. Once we could visually identify these "matches in

sound, Ses“)’.%§%%édd§£g%‘£‘ﬁé?%ﬁ&%ﬁ?¥§ﬁeﬂ SONELYQUIEAgRlICKly

realize that the matches came in regularly calculated intervals. A closer

look at FEES et A-exhamm (o TREY & RSYARE P IAC 9BFLSBERReen
pRichesoudsevealdhrimastensissiaituslive tones. There are

twelve equal steps between matches, As shown in FIG, 1, the twelye-tone
circle, ifdiafddiyasehamate THOFRSIREIYD ‘Bﬁ%ﬁf&‘gﬁ”«fé’ﬁé‘rﬂ’,c&o\% fras
RigeRIRfithenweiidsdeusicl dtusetfgryisiualiyniednyegenre of music in
the western hemisphere, from Jazz, to Blues, to Rock, to Country, to
R&B, to Punk, to Classical. Every orchestral instrument, from the violin, to
the trumpet, to the piano, revolves around this same twelve tone circle. It
is also the true foundation of virtually all written music. 25 The twelve-tone
circle 10 is the first of the MASTER KEY' diagrams. It is the template
upon which all of the other diagrams are built. Twelve points 10.1 - 10.12
are geometrically placed in equal intervals around the perimeter of the
circle 10 in the manner of a clock; twelve points, each thirty degrees apart
(although the present disclosure comprehends the positioning of points
10.1 30 10.12 at positions that are not exactly, but are substantially, thirty
degrees apart). Each of the points 10.1 - 10.12 on the circle10 represents
one of the twelve 14
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pitches. The names of the various pitches can then be plotted around the
circle 10. It will be appreciated that in traditional musical notation there

are more than one name for each pitch (e.g., A# is the same as Bb). This
causes much inefficiency and eventual confusion, as identical pieces of
music can be “spelled' in a number 5 of different ways. In the illustrated
embodiment, the circle 10 has retained these traditional labels, although
the present disclosure comprehends that alternative labels could be used,
such as the letters A through L, the numbers 1 through 12, or other more
arbitrary symbols. Furthermore, the circle 10 of FIG. | uses the sharp

notes as labels; however, it will be understood that some or all of these
sharp paes MBS ppie ool e PAWYaBRB A distoaiRers
of the non-sharp and non-flat notes could be labeled with the sharp or flat
equivalents. Furthermore, it will be appreciated by those skilled in the art
that the mRyegRWIRYSSLIOrF BN imitRddandaalizaton YA HSICOF the
using only a twelve note division of the notes. There are other musical

Sy IR G TRERWONRR oA 185 RS Upbrimes Histess T such
asphefA{0n2denoill sysieed o fiscHbe astarimBUSiGy TS sRMSE apd
methods disclosed herein.may utilize an ired segmentation of the
AR R g A e R e e Ao eUT e PG hended
apyticatiorssi ofithBiphegempitifieations i dydiiecd epiridae dosdodite thénciples of

on

| aa@xg@&aeﬁc;gL&&Hﬁ%&&%&%@&gg%dagxggﬁ%sﬂsskxﬁ%gﬁggﬁéi §£m o

them. 20 Furthermore, the notes or not have to

a Hrcilgdnrae 5t Seriv il Hiw Aisclafreieiniesthe arrangement of
notes or gouiNHeRFEBtEM TR (HW/airiiRe chmantianab:iuan33L8A

po&he&lron %[&%n n image.of a hu_m mouth, just to name two _
AN Ll AR R AR 2 dheih o Bt M e aiagd snalysis o
tveelval to meefirt | Vi@ isofi thel dreseihedntynfsrdiomrenienae of t25dla sif ation.
T%@ﬂ% %ﬁ\ﬁ/%\éﬂi ] eo?i Eﬁleep]rgs%%mﬁ§g%%@%p gﬁ% %?HE]E%E@QU %ffth%si , as that
MASTER KEYTM diagrams and It is created by focusing on one note ata
ti§@. STERE A% apRherHeoFOfiNePMADT PREBYT Migkgyam & invervesd
thisgkiRE: to music are for convenience of description, and those with ordinary
skill in the art will recognize that the present invention may be applied to many
other fields besides music, some of which are enumerated in the description.

' What is described in the main embodiments herein is a set of
mathematically based, color-coded diagrams that can be used to explain and teach
the theory and structures of music from the most basic understanding to the most
complex, as well as to visualize music for entertainment purposes. Both geometric
form and the color spéctmm are used to present the building blocks of music (the
basic shapes) in a way never before seen. The result is that, for the first time, it
becomes possible to view the interweaving layers of patterns within patterns that
exist in our musical languags; that is, to see while listening to music in real time,
an exact visual translation of the accompanying musical sound.

The following description and accompanying geometric, color-coded
MASTER KEY™ diagrams will reveal the true single key of tonal music in a clear
manner. In accordance with this disclosure, these diagrams portray the visual
representation of musical sound and, as such, they are incredibly efficient learning

tools. The language of music (like the written language, or the mathematical
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terms of two notes. In music, shapes of two connected notes are referred
to as 30 “intervals.' The Interval diagram, shown in FIG. 2, is the second of
the MASTER KEYTM diagrams, and is formed by connecting the top
point 10.12 of the twelve 15 tone cirt?e 10 to every other point 10.1 -
10.11. The ensuing lines-their relative length and color-represent the
various ‘intervals.' Beginning at the top (point 10.12), as we travel one
point away from our point of origin (clockwise in this instance), we
encounter the first of the intervals: the half step 12. Two points 5 away, in
our continuing clockwise motion, and we encounter the whole step 14.
Three points away and we find the minor third interval 16. Four points

RS ImaiosdhitddnsNalflal e RS AwadutBehe Hagk fierethe20.

Six points away: the tri-tone interval 22. The next step is important: as we

Srseebered ane BeneRaP P iTPTORT LIk Breon Hhe drideing

cleslaipowedingdihat wall Broay dpansad dognplexinwnLisienssianayical
from our&)oint%c origin 10.12] Tigavelin hse\%en Point%]in a clockwise .
AIFECHETR TR LR S RS U ponieS TR & EoUnter- kg epresen
dre dlion bR ashdsuceissivesbtepastke srysi hetckitewirastat timghpowlire tone

A A A A
R R e e

gRisserarent BrchedifipieThPEMESIX basic intervals in all of music.
Each offfhgseveix @fesnali (RrrhdiReehis’id) Rasandiferan! @nAdoialy help of a

uni%ue sqQund. What's more, when any two pitches on the twelve-tone,

iRtReTy thFe Yye RS RE SRS SRR RFRSSIPSidanm g ¥aress
cayslwaysdea tiagedhMost impodatity, e the moldshHapésiitheent sounds

pieryals 2:22) ore the sftectve, 20 bulbin blacks.of alataet msigel vy
structures. Now we should discissthe relevance of color within the ’
MABTERIKEM Tuvadiagrahsonieioidhisa sikilg toicbidbnpe Mt dntugnsther—

ot BalthassbeRasieeMAR1432R A ISIs MU heShebasIe. once

colors of the rainbow (counting blue and indigo as the same color). Color

Fegicoriforsaiy WrnbhyiBisse dnptghes in sound,” (once we could see which

keys to press) we would quickly realize that the maiches came in regularly
calculated intervals. A closer look at this pattern—counting how many keys
(steps) there were between matches——would reveal the ‘master circle” of twelve
tones. There are twelve equal steps between matches.

As shown in FIG. 1, the twelve-tone circle, indicated generally at 10, is the
basis of all western, as well as much of the world’s, music. It used for virtually
every genre of music in the western hemisphere, from Jazz, to Blues, to Rock, to
Couniry, to R&B, to Punl, to Classical. Every orchestral instrument, from the
violin, 1o the trumpet, to the piano, revolves around this same twelve tone circle. It
is also the true foundation of virtually all written music.

The twelve-tone circle 10 is the first of the MASTER KEY™ diagrams. It
is the template upon which ali of the other diagrams are built. Twelve points 10.1
— 10.12 are geometrically placed in equal intervals around the perimeter of the
circle 10 in the manner of a clock; twelve points, each thirty degrees apart
(although the present disclosure comprehends the positioning of ;:;Dints 10.1 -
10.12 at positions that are not exactly, but are substantially, thirty degrees apart).

Each of the points 10.1 — 10.12 on the circlel0 represents one of the twelve
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25 remain very significant throughout the rest of the description and
diagrams, providing yet another way (aside from spatial recognition) to
comprehend the basic structures of music. As the structures continue to
get larger and more complicated, eageh interval (each line) will continue to
remain the same color. In a preferred embodiment, the interval line 12 for
a half step is colored red, the interval line 14 30 for a whole step is colored
orange, the interval line 16 for a minor third is colored yellow, the interval
line 18 for a major third is colored green, the interval line 20 16 for a-
perfect fourth is colored blue, and the interval line 22 for a tri-tone is
colored purple. Although the six intervals in the illustrated embodiment

PRAROrEH 0 SALESPRRAIZIE SN S QL SnEH MR bW DG4 the circle 10.

3E]preciated that the particular 5 colors used may change in various

BHkPREmRIerivEed der Br CabronakgHagabnristnndhst toryars thagone
changeoreawppiatel, diffesant sahef £oioTs mmay keudisaduERLRRAMBIRY

each interval could be colared with g unique shade of red, from a light red
87 GXFR BIE R PR RS A°6RE R Pé"i%%%’fefﬁéﬂac €4 GradBilg oot number
spiedtfimmeaissigye didithélinteatats satthditieey, thayddiiingsishadddomese

%&a&l@oﬂapfg@aank%g@%a%@%%w 'g%@ﬁx@% ; egrsygnae%%%s%eén%Q&Yﬁ

process very quic ning colors wnose quency Increases wi

thRbfE BsThBe sephraiohed b detieinednbran gefinithg anter/althrengh 12, or
ViRNER iR ADISHR- ARRkorABo IV SONBRCTAR hatwaensieieolorandihahar
interval. The next group of MASTER KEYTm diagrams pertain to

SRS BT nte B Ut RO thiiricimpigtiaH af shirre tfierp notes
teelile Horisbeiezianl. thbisfleongepidkiltysinalethindme o8 ivehieh ishie and
diagram of the chrogmatic scale. . chromatic.scale takes the initi al
A RS e R SR e 10

until it fiafiyhestoens {6 Wwildsi nepreriglad Ay ShipwskitlefllB. the we dre kit
witbsa tslygRoiniedh ecle, 3 Qi girbaddn etk {Sinee Be NAl SRRty a twelve

interval 12 is red in the preférred embodiment). In musical terms, this
préqumggl@ of the notes. There are other musical systems around the world that

are not based upon twelve notes, such as the 24 (or 22) note system of much
eastern music. The systems and methods disclosed herein may utilize any desired
segmentation of the range of sounds being visualized. For example, in the non-
musical applications of the present invention, it may be desirable to divide the
analyzed spectrum into division as small as possible, perhaps billions of them.
Furthgrmore, the notes or sounds do not have o be arranged on a circle, and the
present invention comprehends the arrangement of notes or sounds on any surface
{two or three dimensional), such as on a polyhedron or on an image of a human
mouth, just to name two non-iimiting exarnples. Therefore, it should be
understood that the twelve-tone circle 10 is used herein only for convenience of
illustration.

The basic tweive-tone circle 10 represents the first ‘generation” of the
MASTER KEY™ diagrams and it is created by focusing on one note at a time.
The next ‘generation’ of the MASTER KEY™ diagrams involves thinking in
terms of two notes. In music, shapes of two conmected notes are referred to as
‘intervals.” The Interval diagram, shown in FIG. 2, is the second of the MASTER
REY™ diagrams, and is formed by connecting the top point 10.12 of the twelve-
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referred to as the chromatic scale. The chromatic scale is important for
one very significant reason: it touches each of the twelve possible notes
10.1 - 10.12. As described hereinbelow, there is only one other pattern
that shares this characteristic. 25 Before continuing with the other five
intervals, the relevance of extending the intervals to their completion
around the circle should be explained. Since our musical system is based
almost entirely from a small group of seven note patterns, the resulting
method of musical notation is asymmetrical. In fact, this unevenness is
cause for virtually all of the complication and misunderstanding
experienced by 30 musical newcomers. The scales themselves are

lopsided patterns combining mor n interval. The major scale, for
e T S AR o K e Y e e e i
misugtfomvd b mwhiprstent theaviaibes Vil sieh Bégmhialf stephd @@ (point
whgle st - - S 4- inall qther half , .
R T e e e e SR
pARRSAR G- VAR FRYPLN Y the) s porithydatery alstibighalimer AR iSamw Points

emp}%&%&m&ﬁgﬁi@e&m@%ﬁk&%@% extsmely netlinieRtskhs 4.

scales are not straight lines, but are, instead, asymmetrical combinations

Of TG BRI RIA ST e iRt S mipaR dBisthieay P H niiRetRaints away: the
comijiedifindomiacaples infeveaisipefareagneny piersta meathe sy mmepisak
e R S o S A T
acquinngiot AGWark of ek symendetitalirpatemsiisocinct dhewcafihbilaawe
trygvoundaianavith,which @Q%&%? el H&Q@ AN 0 1S Travetin g
allows one to make better sense of the subsequent, more complicated
pafEFAS REFRiAGIRBRMEFRE ot oRd SECoRIMA RS VaNR)ing Bxecpeiats in a
AP eI MIRISHAEHER! CEHED sbid c SsOVRREIH rRING: LAJR RVSHY QIRGhg
PR R e A does e o pecls,
refgiresl do-asvtfiehwhededoha soale 218.no more new intervals to be discovered.
Thus, there are only six basic intervals in all of music.

Each of these six intervals (each line 12-22) has a different and totally
unique sound. What's more, when any two pitches on the twelve-tone circle 10 are
generated at the same time, one of these séx intervals 12-22 can always be traced.
Most importantly, the two-note shapes (the intervals 12-22) are the effective
building blocks of all larger musical structures.

Now we should discuss the relevance of color within the MASTER KEY™
diagrams. It is only a striking coincidence, but it turns out that the six basic
intervals 12-22 of music overlap with the six basic colors of the rainbow (counting
blue and indigo as the same color). Color adds a wonderful dimension and will
remain very significant throughout the rest of the description and diagrams,
providing yet another way (aside from spatial recognition) to comprehend the basic
structures of music. As the structures continue to get larger and more complicated,
each interval (each line) will continue to remain the same color. In a preferred
embodiment, the interval line 12 for a half step is colored red, the interval line 14
for a whole step is colored orange, the interval line 16 for a minor third is colored

yellow, the interval line 18 for a major third is colored green, the interval line 20



10

13

20

25

30

Taking up only six of the twelve points 10.1-10.12 on the circle 10,
however, one whole-tone scale 40 won't fill all of the twelve possible
points 10.1 - 10.12. A second hexagon 40, as shown in FIG. 5, is needed
for the circle 10 to be complete, 20 a@d thus, there are two whole tone

‘'scales 40 in the completed musical spectrum, as can be seen in FIG. 6.

Referring now to FIGS. 7-10, extending the minor third interval 16 around
the twelve-tone circle 10 gives us the image of a square 70. Yellow in
color, this square, produced by consecutive minor thirds 16, gives us the
sound of the 25 diminished scale 70. Since a square is made by
connecting four points, and since four goes into twelve three times, it

takes three squares 70 ofian' all possible points.in the twelve-tone circl
ST ARACIR O POl TR e 0 LR “?n%gsf S i ecTored
opdgsieo complete the spectrum. Referring to FIGS. 11-15, the major third

interval @&f&fﬁ%ﬁé%&%&g&ng 3Q.extending it in consecutive.lings. 4 ¢,
around the tweive-tone circle leaves us with a t re(_a-pomtegtrlanglgl
10frdEpeshaptotthertrisihernbfoyrdtiwllihcnappieckiethéhagthe particular

augmented Seale.f400: Sticking o s aimdarsyrfemenstptedpatieitned w

three goes into twelve four times. Thus, there are four possible
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encounter something, special, Co ting every fifth paint around the
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sigrakivesiyhesvating epidraryhase fgagRe1asRsMidededncreasing
corpmuRisate RGN ESaI A RRtICHALAIRGR AsC oM veshaaynd)e UGS an

also, arguably, the most powerful trainin lEj&att,er(‘l that exists. The circle of
fitfHe B GOMRE THECAPHTSTI R SR BTS84 EXBh of the twelve
possibleTigie®xt group of MASTER KEY™ diagrams pertzin to extending the

various intervals 12-22 to their completion around the twelve-tone circle 10. This
concept is illustrated in FIG. 3, which is the diagram of the chromatic scale. The
chromatic scale takes the initial interval—the half step 12—and extends it all the
way around the circle 10 until it finally returns to its point of origin. As shown in
FIG, 4, we are left with a twelve-pointed circle 30 etched in red (since the half step
interval 12 is red in the preferred embodiment). In musical terms, this pattern 30 is
referred to as the chromatic scale. The chromatic scale is important for one very
significant reason: it touches each of the twelve possible notes 10.1 - 10.12. As
described hereinbelow, there is only one other pattern that shares this
characteristic.

Before continuing with the other five intervals, the relevance of extending
the intervals to their completion around the circle should be explained. Since our
musical system is based almost entirely from a small group of seven note patterns,
the resulting method of musical notation is asymmetrical. In fact, this unevenness

s cause for virtually all of the complication and misunderstanding experienced by
musical newcomers. The scales themselves are lopsided patterns cornbining more

than one interval. The major scale, for example, follows this pattern: starting on
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10.1 - 10.12 of the twelve-tone circle 10 before returning to its point of
origin. Following the circle of fifths 1600 during training exercises will
insure that each 15 musical structure has been played in every possible
key. The importance of the circle of fifths 1600 is encountered again and
again throughout the study of music. The last of the intervals, the tri-tone
interval 22, is without-a-doubt the most important of the two-note shapes.
Referring to FIGs. 17 and 18, extending the tri-tone interval 22 around the
circle 10 takes us to the circle's opposite pole. 20 In other words, the
tri-tone interval 22 cuts the twelve-tone circle 10 exactly in half. Purple in
color, the extended tri-tone interval 22 remains a two note shape (leaping

Shyneies @ladine iakesyaveiact iede Wisirl g Peintienly HMe1dueps)—

and, since two goes into twelve six times, six tri-tones are needed before

thaadfrelerot dweviipdmitels omp RNFmilen Hi-TheiirioReks!theand finally

kewstepaaf 22he walvedrimsirelasiésl Htieking (tthecpieitio S the staff)
%re are six

demonstrat t t 0es into twelve six times. Thus, t
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(raerpinly. cOmgy ! imulinendardaadertial pEastesdiccho bindgivin gt multiple
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them). The 19 tri-tone is so dissonant that early musicians called.it the

“GhisrtonBY R rsr8iatoiake dhaiPtgerds PRe2Ad iencriBiFdpn around the
MAST ER HEY Tingisammeisbaspduniromnusicht shapes-tbatmebuiltso that
with three notes. Inmusical terms, e @°§u1 jfuctives are. 2 \siared 19,
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four, thrgesnote ShaRes iRy eRreeaRicd iNHe-Ms HERKEYED Siagiams
as different sizeéd triangles, each built with various color coded intervals.
Fitstrsig e whole step I4. Connecting 2 line 14 to every other point on the

twelve-tone circle 10 creates the recognizable shape of a hexagon 40. Colored in
orange, this hexagonal pattern is musically referred to as the whole-tone scale 40.
Taking up only six of the twelve points 10.1-10.12 on the circle 10, however, one
whole-tone scale 40 won’t fill all of the twelve possible points 10.1 — 10.12. A
second hexagon 40, as shown in FIG. 5, is needed for the circle 10 to be complete,
and thus, there are two whole tone scates 40 in the completed musical spectrum, as
can be seen in FIG. 6.

Referring now to FIGs, 7-10, extending the minor third interval 16 around
the twelve-tone circle 10 gives us the image of a square 70. Yellow in color, this
square, produced by consecutive minor thirds 16, gives us the sound of the
diminished scale 70. Since a square is made by connecting four points, and since
four goes into twelve three times, it takes three squares 70 to fill in all possible
points in the twelve-tone circle 10. Thus, there are three diminished scales 70 that
must be learned in order to complete the spectrum.

Referring to FIGs. 11-13, the major third interval 18 is green in color, and
extending it in consecutive lines around the twelve-tone circie 10 leaves us with 2

three-pointed triangle1100. The shape of the triangle is referred to, in music, as the
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very important in music, as they form the basic structures of musical
sound upon 10 vvhich all else is added. As can be seen in FIG. 19, the
first of the triads, the major triad 1900, is built by stacking (in a clockwise
direction) a major third 18, a minor théd 16, and then a perfect fourth 20.
In the major triad 1900 diagram, the shape is represented by a triangle
with three sides in the respective colors of green, yellow, and blue. 15 The
spacing of the lines is also constant and predictable, following the already
stated guidelines of the six possible intervals. As played, the major triad
sounds “happy.' The second triad, as seen in FIG. 20, is the minor triad
2000, and is built by stacking a minor third 16, a major third 18, and then

Auppiéacidaii 20delsgirkAthactassmstarieurhbasieseagiie 0la%of
the sides of this triangle argg‘)‘/ellmﬁ(, then green, agh then blue. As played
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augmented triad 22007 is shown in FIG. 22 and is created by stackin
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1100. As seen in.FIG. 22, the augmented triad 2200 is totally green,i ,
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fOUr — 10.12 of the twelve-tone circle 10 before returning to its point of origin.
Following the circle of fifths 1600 during training exercises will insure that each
musical structure has been played in every possible key. The importance of the
circle of fifths 1600 is encountered again and again throughout fhe study of music.
The last of the intervals, the tr-tone interval 22, is without-a-doubt the

most important of the two-note shapes. Referring to FIGs. 17 and 18, extendiﬁg

* the tri-tone interval 22 around the circle 10 takes us to the circle’s opposite pole.

In other words, the tri-tone interval 22 cuts the twelve-tone circle 10 exactly in
half. Purple in color, the extended tri-tone interval 22 remains & two note shape
(leaping six notes at a time takes you back o your starting point in only two
jumps) and, since two goes into twelve six times, six tri-tones are needed before
the circle of twelve points is cbmpletely filled in. The tri-tone is the keystone of
the twelve-tone circle 10. Sticking to the previously demonstrated pattern, two
goes into twelve six times. Thus, there are six possible tri-tones 22 (six diameter
Iines) within the circle 10 of twelve notes. Musically speaking, the tri-tone is
dissonant (clashing) and is, for most people, very difficuit to learn, but learning to
accurately sing and hear the tri-tone will result in one’s acquisition of ‘perfect
intonation’ (keeping every note ‘in tune’) and eventual ‘perfect pitch’ (knowing

exactly which notes have been played or sung just from having heard them). The
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5 notes at a time. Four note chords, in music, are referred to as seventh
chords. There are nine types of seventh chords presented in the
MASTER KEY" diagrams. While there are jazz chords that are five, six,
and even seven note chords, the fot® note chords act as a true basis for
understanding music. Combining the four-note shapes in various ways
can generate any larger jazz 10 chord. The respective names of the
seventh chords are as follows: major seventh, dominant seventh, minor
seventh, half-diminished seventh, fully-diminished seventh, minor-major
seventh, augmented-major seventh, augmented flat-seventh, and flat-five
seventh. FIG. 23 shows the diagram of the first seventh chord, the major
SRYRID 1 QI ARRYOIER [ GLRAIGE CYRIPANAO WA AR Ma tried 1o
intervals (as aways In a clockwise manner): a major third, a minor third
myouhitheslhwaieik-third 18, and a half step 12. The above description
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create y consecutive acklng
by a triangle with three sides in the respective colors of green, yellow, and blue.

The spacing of the lines is also constant and predictable, following the already
stated guidelines of the six possible intervals. As played, the major triad sounds
‘happy.’

The second triad, as seen in FIG. 20, is the minor triad 2000, and is built
by stacking a minor third 16, a major third 18, and then 2 perfect fourth 20 (also in
a clockwise order.) The respective colors of the sides of this triangle are yellow,
then green, and then blue. As played, the minor triad 2000 sounds “sad.’

The third triad, the diminished triad 2100, is shown in FIG. 21 and is
created by stacking two minor thirds 16, followed by a tri-tone 22. The colozs of
this triangle are respectively yvellow, yellow, and purple. As played, the sound of
the diminished triad 2100 is perhaps best described as *scary.” The diminished
triad 2100 was often used in silent movies at points of dramatic climax.

The last triad, the angmented triad 2200, is shown in FIG. 22 and is
created by stacking three consecutive major thirds 18. A perfect equilateral
triangle, the augmented triad 2200 is exactly the same as the augmented scale
1100. As seen in FIG. 22, the augmented triad 2200 is totally green in color.
When played, the sound of the augmented chord 2200 can perhaps best be related
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a major third 18, a minor third 16, another minor third 16, and a whole step
14. The internal intervals of this shape are the perfect fourth 20 and the
tri-tone 22. This shape 2400 can also be understood as the overlapping
of a major triad 1900 with a diminist2éd triad 2100. As played, the
resulting sound can perhaps best be 5 described as “happy,' and yet with
a tendency towards motion. The dominant seventh chord 2400 is found
very frequently in practically every genre of music. It is perhaps the most
important of the seventh chords in that it is most often used as the
second to last chord in musical endings. This transition, from a dominant
seventh chord 2400 to either a major triad 1900 or minor triad 2000 , is
alled a 10."cadence.' The "cadence' is how co blish solidit
B RS SR D s HR TR GO o fioenty
abnibsawhieverrtiaiortidsagier ia e eomsst@atidftadsooiatad ovitthe Tieed. The
RIBES Do (e TF BRI F i Y8 BEXhgNCcounter the minor seventh

chord, indicated generally at 2500. Stackjng the intervals of a minor third

16, a mAsrnesteyn 8f AMhOHEER MEhirdiesrantia develennd from four
lpae s b, tredintguishablenshaRe of@ misarseyanth.chaid A20%s.

internal intervals of this_shape, are, once again, two perfect fourths
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chord 2400. It is also found in practically every classification of music that

SN APAICYRE Ty AL SE eV Eh rbhdiainiy drey Ao Feyeliminisbrd

260 alsomhag-aigofenentn, 2suggeshmptionvEhe Nalbaiminisieg seventh,

%%%%Eé{l{?@é’&%\;gsﬁhown in FIG. 26 and indicated generally at 2600, is
built by consecu{fve'ly stacking two minor thirds 16, a major third 18, and

a whol&'§te[23 shovtsi dondi 22ramdbh therfiast $evetitiPchard, itbdntexjial seventh
chord 2300, which is created by stacking the following intervals (as always, in 2
clockwise manner): a major third , 2 minor third 16, another major third 18, and a

half step 12. The above description reveals the outer shell of the major seventh

_chord 2300 {(a four-sided polyhedron); however, general observation will quickly

reveal a new pair of ‘internal’ intervals, which haven’t been seen in previous
diagrams (in this instance, two perfect fourths 20). This is simply due to the nature
of a four-sided pattern and the result of connecting every point to every other point.
Closer inspection will reveal previously described three-note shapes now found in
new combination with one another In this instance, a major triad 1900 and a minor
triad 2000 are over-lapped to create the more advanced major seventh chord 2300,
Each four note shape, like every other shape, has its own unigue sound. However,
the complexity of description now begins to increase. The major seventh chord
2300 has the ‘happy’ major triad 1900 as its base and an extra ‘easing’ tone that
reduces clarity and stability, making the major seventh chord 2300 sound both
‘pleasing’ and ‘wistful.’

‘The next diagram i3 the dominant seventh chord, as shown in FIG. 24 and

indicated generally at 2400. This shape 2400 is created by consecutively stacking
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intervals, and its two recognizable three note shapes are the combined
diminished 30 triad 2100 and minor triad 2000. The half-diminished
seventh chord 2600 is not as common as the three previously-descri bed
chords, yet it is still found in most 222‘musical genres. "Delicate' and
“beautiful,' the sound of the half-diminished seventh chord 2600 wasn't
commonplace in orchestral music until midway through the 1800's. At that
point in time, the "Romantic' era was ushering in the use of maximum
color and diversity in music, and the half-diminished seventh chord 5 2600
came into vogue. As can be seen in FIG. 27, stacking four consecutive
minor thirds 16 gives us the fully-diminished seventh chord, indicated

gengoaltyiad 2200 miher IBINE 1 PasisthasiiecRlimirishedagalevitbe iy 14.
iminished sevent c}%ord 2700 is perfectlgyiﬁuare in shape. The internal
& AVATET S Re DS BARG Al N4 BESTRSAIAUE D Sgahe it 98 E22-
Ehisalepet B Jdneano Skeimpistantdspatt efvhieagiapenh hejor triad 1900
fully-diminished .sev: ord 2700 is that it is completely symmetrical in
e e e REd Bt BP0
dessmbeteot hophoitend peinvithaisudenpletelyantbiasedin Theldentianof
{o6LSH RIthes sugr r afol fully-dimini seventh chord .
_27316%h aB15 corﬁ%%gesfﬁglggﬁ}i/n %%%@s#b% |%%%%]n%g%{lﬁ8"t eeO?mum' I
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sound of th diminished seventh ch 2700 can, again, best be
L O AR 00,0 S oG o colled a
eailyivenbditensisigned . ishwenambeskte thenbsdidtosslitneks. B0sThe

~dimjnish th ch 700 is, almost al d 1o enh he ..
Shdminehed see b 00 gt avmsdsed b eance e,

sense of motion, or movement, of music. € SIX

R RS- ARGy Ssvenitiehvidh TR Bhwrsl as shown in FIG. 28 and
indicateeh GeReAALA8RY), 33 bIilt,Dy :CORBAGHIMEY SIRMINGRMINShord,
third 16, two major thirds 18, and a half step 12.

indicated generally at 23500, Stacking the intervals of a minor third 16, a major
third 18, another minor third 16, and a whole step 14 leaves us with the
distinguishable shape of a minor seventh chord 2500. The internal intervals of this
shape are, once again, two perfect fourths 20. A minor triad 2000 overlapped with
a major triad 1900 will also suffice in describing this four note pattern. The minor
seventh chord 2500 is mathematically the most frequently encountered seventh
chord in music. The minor seventh chord 2500 has the minor triad 2000 as its
foundation and, therefore, it is darker, less happy, and has a more-intense sound
than either the major seventh chord 2300 or dominant seventh chord 2400, It is
also found in practically every classification of music that exists. Like the
dominant seventh chord 2400, the minor seventh chord 2500 also has a tendency to
suggest motion.

The hali-diminished seventh chord, as shown in FIG. 26 and indicated
geheraliy at 2600, is built by consecutively stacking two minor thirds 16, a major
third 18, and a whole step 14. A tri-tone 22 and a perfect fourth 20 are its intemnal
intervals, and its two recognizable three note shapes are the combined dirninished
triad 2100 and minor triad 2000. The half-diminished seventh chord 2600 is not as

common as the three previously-described chords, yet it is still found in most
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25 The internal intervals are a major third 18 and a perfect fourth 20. A
minor triad 2000 and an augmented triad 2200 can easily be seen as the
subcomponents of this larger, four note structure. The minor major
seventh chord 2800 is much less capmonly heard than the previously
described seventh chords. Rather dissonant and “unsettling' by nature,
this four note structure has both the “sad' sound of the 30 minor triad 2000
combined with the "dreamy' sound of the augmented triad 2200. Perhaps
its most common affiliation is with the James Bond films, where it is used
23 in a great many instances to mark a scene change, particularly after
Bond has killed someone. The most unfamiliar, and least heard, of the

fausibateshapesiswiefivitel heasameneddnaicssevant ahatd Asds
shown in FIG. 29, the augmented- 5 major minor seventh chord 2900 is
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sntetivadéntiersgisaas éracnfajerethind sb3tanith AitHetonas 22nShownibEdor 8k
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{nade, s were the seven o ,
ocus. In other words, after moving into a fully-diminished seventh chord 2700, a

composer can leap in any possible direction arcund the twelve-tone circle 10. The
fully diminished seventh chord 2700, then, is often used to pivot the larger
patterns, like the scales, in this manner. The sound of the fully diminished seventh
chord 2700 can, again, best be associated with its use during silent movies at
critical moments of heightened tension, e.g., a woman tied to the railroad tracks.‘
The fully-diminished seventh chord 2700 is almost always used to enhance the
sense of motion, or movement, of music,

The sixth four note shape isk that of the miﬁor-major seventh chord. This
chord, as shown in FIG. 28 and indicated generally at 2800, is built by
consecutively stacking a minor third 16, two major thirds 18, and a half step 12.
The internal intervals are a major third 18 and a perfect fourth 20. A minor triad
2000 and an augmented triad 2200 can easily be seen as the subcomponents of this
larger, four note structure. The minor major seventh chord 2800 is much less
commonly heard than the previously described seventh chords. Rather dissonant
and ‘unsettling’ by nature, this four note structure has both the ‘sad’ sound of the
minor triad 2000 combined with the ‘dreamy’ sound of the augmented triad 2200.

Perhaps its most common affiliation is with the James Bond films, where it is used
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previously described chords, by combining two triads. The augmented flat
seventh chord 3000 obviously uses the augmented chord 2200 as its
base, with the fourth note (the flat seventh) giving the chord a dominant
seventh feel. The flat five seventh ck®rd 3100 also has the dominant
seventh feel and yet no specific triad can 25 be traced to its foundation.
Notice that both of these chords are more symmetrical in shape than the
rest of the seventh-chords. These sounds are found primarily in jazz and
in modem music as moments of highlight or emphasis. Stevie Wonder
uses these chords frequently, as did George Gershwin. Aside from their
lopsided nature, the scales remain to this day the absolute 30 foundation

of theaseHE s yHsical SYRISHEY SRLD %ﬁ&%&;ﬁ&m@ﬁ%@%ﬁgﬁﬁ% as killed
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It]Ple major scale's 3200 makeup and its naturally lopsided nature. Starting
at the 1dys disthiavoitoie=s ©f srectrtivelions ekeviserat QuittahE 65405 Hidter

: [ ter: [ is.then encountered: . whole ste
B e e R P e i
sheviaindils- B2 ambinsbetted generally at 3000, is the augmented flat-seventh

chord. Itis made by consecutively stacking two major thirds 18 and two whole
steps 14. Internal intervals are a major third 18 and a tri-tone 22. Shown in FIG.
31 and indicated generally at 3100, the flat five seventh chord is made by
consecutively stacking a major third 18, a whole step 14, another major third 18,
and another whole step 14. Internal intervals are two tri-tones 22. These last two
seventh chords are unique, because they are not made, as were the seven
previously described chords, by combining two triads. The augmented flat seventh
chord 3000 obviously uses the augmented chord 2200 as its base, with the fourth
note (the flat seventh) giving the chord a dominant seventh feel. The flat five
seventh chord 3100 also has the dominant seventh feel and yet no specific triad can
be traced to its foundation. Notice that both of these chords are more symrnetrical
in shape than the rest of the seventh-chords. These sounds are found primarily in
jazz and in modern music as moments of highlight or emphasis. Stevie Wonder
uses these chords frequently, as did George Gershwin.

Aside from their lopsided nature, the scales remain to this day the absolute
foundation of the world’s musical system. Every musical structure that has been

presented thus far in the MASTER KEY™ diagrams of FIGs. 1-31, aside from the
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important aspect of each scale diagram is, without a doubt, the diagram's
outer “shell." Therefore, the various internal intervals in the scale's interior
are not shown. Since we started at point 10.12, or C, the scale 3200 is
the C major scale. 20 Other major sgales may be created by starting at
one of the other notes on the twelve-tone circle 10. For example, if we
start at point 10.4, which corresponds to the note E, and trace out the
whole step and half step pattern of the major scale, we will create the E
major scale (not shown). The harmonic minor scale is shown in FIG. 33
and indicated generally at 25 3300. The harmonic minor scale 3300 is
made up of the following, consecutively stacked intervals: whole step 14,

UAlbAIEDi1 01016 1SR OIS SIGPo1 4, Step 12 myinor third 16
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following pattern of intervals is then encountered: whole step 14, whole step 14,
half step 12, whole step 14, whole step 14, whole step 14, half step 12. The most
important aspect of each scale diagram is, without a doubt, the diagram’s outer
‘shell.” Therefore, the various intemnal intervals in the scale’s interior are not
shown. Since we started at point 10.12, or C, the scale 3200 is thc C major scale,
Othgr major scales may be created by starting at one of the other notes on the
twelve-tone circle 10. For example, if we start at point 10.4, which corresponds to
the note E, and trace out the whole step and half step pattern of the major scale, we
will create the E major scale (not shown).

The harmonic minor scale is shown in FIG. 33 and indicated generally at
3300. The harmonic minor scale 3300 is made up of the following, consecutively
stacked intervals: whole step 14, half step 12, whole step 14, whole step 14, half
step 12, minor third 16, half step 12. This pattern of notes is heard less frequently
than that of its counterpart, the major scale 3200, but the harmonic-minor scale
3300 still fills an important role in most genres of music. Bach’s Toccata and
Fugue in D minor is based primarily upon the harmonic minor scale 3300, as is

much Hispanic music.
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virtually every shape that exists within the language of modem music.
They are relatively few in number: six two-note shapes, four three-note
shapes, nine four- 15 note shapes, and three seven-note patterns. Why,
however, are there only the above n@entioned shapes? Why only six two-
note shapes, four three-note shapes, nine four-note shapes, and three
scales? The answer to this very important question is found by taking a
closer look at the makeup of the three scales. A brief explanation of the
scale modes will now be given. 20 As has already been stated, the scales
are patterns of seven notes. Each of the seven notes of a scale can be
numbered: ...1,2,3,4,5,6,7... A scale repeating itself over and over would

then appearas s¥ehe tess & £l tered -min
.1,2,3,4,5,6,7,1,2,3,4, %S% %ef%eg, ,%né:o?uﬁi %r% 4%%?‘? thfgrfs glr%usmlan
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1,2 3 4,5,6,7,1,2,3,4,5,6,7.. Each of these respective starting points
%ﬁ’é]@ﬂﬁﬁe‘ﬁﬁﬁﬁﬁ%@@d@ in their compositions. The melodic-minor -

Scale 3400 has led to some interesting musical achievements; the theme song from
The Simpsons, for example, comes directly out of the melodic-minor scale 3400,

The MASTER KEY™ diagrams previously described and shown represent
virtually every shape that exists within the language of modem music. They are
relatively few in number: six two-note shapes, four three-note shapes, nine four-
note shapes, and three seven-note'pattems. Why, however, are there only the
above mentioned shapes? Why only six two- note shapes, four three-note shapes,
nine four-note shapes, and three scales? The answer to this very important
question is found by taking a closer look at the makeup of the three scales. A brief
explanation of the scale modes will now be given.

As has already been stated, the scales are patterns of seven notes. Each of
the seven notes of a scale can be numbered:

«1,2,3,4,56,7...

A scale repeating itself over and over would then appear as such:
...4L2,3,4,5,6,7,1,2,3.4,5,6,7,1,2,3,4,5,6,7,1,2,3,4,5.6,7...

As a musician progresses with his or her musical learning, it eventually
becomes apparent that a scale doesn’t have to aiways begin on note number one, as
- 1,2,34,5,6,7,1,2,3.4,5,6,7,1...

Indeed, keeping the basic pattern of seven consecutive intervals, and
therefore keeping the sarne scale, one might want to begin at the second note of the
scale, as

. '.2..’3 949536;751,2,93 :4353-6 973 1 sz"-;
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10 of the scale. Since a scale is a pattern of seven notes, there are seven
modes within each scale. The most beautiful part about the modes is that
each mode offers a completely uniqgue musical sound. Indeed, if we take
a closer look at one of the three scate diagrams, we will find that within
each mode of the scale we can build a particular three-note and a
particular four-note shape. 15 Referring again to the diagram of the major
scale 3200, with specific reference to FIGs. 35 and 36, focus specifically
at the top-most point 10.12 of this pattern. Traveling in a clockwise
direction, as in all of the MASTER KEYTM diagrams, the top point 10.12
represents the starting point of the C major scale. If each of the scale

@%@Eﬁgﬁfﬁ,@ﬁﬁﬂ@ﬁﬁaﬁbl through 7, this would be point number 1. 20 Now,
ins ve path in adjacent steps on the scale 3200,
a%‘?cg %j % P#ofﬁéf’i@scale, stopping after the second leap on

mmumhﬁeﬁom G, sdud toresy aiotesdrteoined, all of them fitting

wgwén si Tg%e?o{#wai major scale 3200, i.e., ...1,2,3,4,5,6,7... or

ote al-’as flustrated’in FIG. 35, these three notes connect into a
trigiglt lbAd th 3 dle ti2ahdl8.is a recognizable 25 one; it is, in fact, the C

m@grlt riad ;%(p?Lle@@ gyice more along the scale 3200 adds a fourth
point'td thé shape WFu 'appens to be the seventh note of the scale

32:669 %%&t?rés-v@ezkﬂafiélﬁé appropriate seventh chord of the given mode:
in this case a C major seventh chord 2300, i.e., ...1,2,3,4,5,6,7... or

.13, 5;%‘% illustrated in FIG, 36. Qne can repeat this same process,
ver aaUER QPO SUEGPDAE BYFS ST o RS GF SR s modes
dabk mﬂmsﬁxmdmw&llha\&maeﬁ @aﬁtmlamthxeﬂmetﬁalelv&aumndée within

é & shat il %W% Befﬁ E’%Eﬁ%ﬁés R3tgnL mode ls.being. ,
playe ed. For example r_1?we apply the ree note pattern to the Mo 8
comsletgly tzlmumtgm}@mﬂ}a]@ﬂm i3 veouiitasvreConkjel ceald the

2200k fe Qingfamb; (i Gitk 5108 Tlilwilths adiustiates diGu3%e can build a

S'm"aHY, if we apply the three note pattern to the mode ...7,1,2,3,4,5,6...
ot 6 BRI S PrRBRACULAr four mole shape,

Referring again to the diagram of the major scale 3200, with specific
reference to FIGs. 35 and 36, focus specifically at the top-most point 10.12 of this
pattern. Traveling in a clockwise direction, as in all of the MASTER KEY ™
diagrams, the top point 10.12 represents the starting point of the C major scale, If
each of the scale points were numbered 1 through 7, this would be point number 1.
Now, instead of traveling along the path in adjacent steps on the scale 3200, leap 1o
every other note of the scale, stopping after the second leap on note number 5. We
now have three notes determined. all of them fitting within the first mede of the
major scale 3200, i.e., ...1,2,3,4,5,6,7... orL,3,5. Note that, as illustrated in FIG,
35, these three notes connect into a triangle and that the triangle is a recognizable
one; 1t is, in fact, the C major triad 1900. Leaping once more along the scale 3200
adds a fourth point to the shape, which happens to be the seventh note of the scale
3200, and thus we have the appropriate seventh chord of the given mode: in this
case a  major seventh chord 2300, 1.e., ...1.2,34.56,7.., or ...1,3,5,7. Thisis
illustrated in FIG. 36. One can repeat this same process, over and over, starfing on

any one of the seven points of each scale. Each of these modes will have a
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3800 within the C major scale 3200, i.e....7,1,2,3,4,5,6... or 7,2,4. This is
illustrated in FIG. 38. Another example is to apply the four note pattern to
the mode ...2,3,4,5,6,7,1..., which produces the D minor seventh chord
3900 within 10 the C major scale, i.e27.2,3,4,5,6,7,1...or 2,4,6,1. This is
illustrated in FIG. 39. Similarly, if we apply the four note pattern to the
mode ...5,6,7,1,2,3,4... we get the G dominant seventh chord 4000 within
the C major scale 3200, i.e. ...5,6,7,1,2,3,4... or 5,7,2,4. This is illustrated
in FIG. 40. Finally, if we apply the four note pattern to the mode
..7,1,2,3,4,5,6... we produce the B half 15 diminished seventh chord 4100
within the C major scale, i.e. .,.7JZ,3,41576... or 7,2,4,6. This is illustrated

in FIG.,41. From the abave examples, it can een that all of th
AT RS i R 8y T MK e gro e gy ver
UsangnEitierthis tereg plateepattern or the four note pattern while starting at

one of gie é&‘éﬁ@&qme%#{f 43 ReOf Jhe Seyen [mades,gfkthe C major

scale. All of 20 the chords In dny of the other scales (major 3200,

haftiehib hiror - 3806Sthtclomeiontriar 3468) wirkjndecstmmaigr scale 3200, ie.
copstrgetach Afterduldinoraghsqiithe-sespacive threesand foyr-ale aé)ply the

shapes from each mode of the three maijn scales 3200, 3300 and 3400,

SHESMPRRITESR IRSRE i0BAR - o itrfrdd nlthbeb 5 EEhH5ES fiatipighabiriad

Gmwmmtﬁs,@anngGeammwapes and g&a@&g’n ‘fmﬂm,t_@._ shibpds.

e %‘e&ga '“Pf&?.tzﬁl”%%%%ﬁ@"é% shapes presented in the, Qreviolslye, e
escrl%e lagrams. e last two Tfour-note ﬁ‘?aﬁes representqﬁe two jazz

ehestds: Aaiiolybthd augiiishaudtbicse ball ohiort SOBOthrtené Haivethin
HYENRLRALR1O0: Thesedyg shapes are fotndrfiequshily. wilhin, Bes. 30,

jazz idiom, and although tfiey are not builf in exactly the same manner as
tHESAFEY S Vel S T eh ERE D AR FETS IR WErTIREE like Bvblythih(-eldés set
tikeclydromunihe sealgsche Aameanted Hatesevaothahosb8000:s built

oS ok et eestss Do s SR I we apoty
gppfpimoniits ppatenrtadliherfiffe mode. e have. .. B 6pietiass, the. Brhalf
diminished seventh chord 4100 within the C major scale, i.e. ...7,1,2,3,4,5,6... or
7.2.4.,6. This is illustrated in FIG. 41, From the above examples, it can be. seen
that all of the different chord structures within the key of C major may be created
by using either the three note pattern or the four note pattern while starting at one
of the seven points on (i.e. in one of the seven modes of) the C major scale. All of
the chords in any of the other scales (maijor 3200, harmonic minor 3300 or melodic
minor 3400) may be similarly constructed.

After building each of the respective three and four-note shapes from each
mode of the three main scales 3200, 3300 and 3400, one will find that there is only
a limited number of shapes that can be created: fhat is, four three-note shapes and
seven four-note shapes. There are, in fact, nine four note shapes presented in the
previously described diagrams. The last two four-note shapes represent the two
jazz chords: namely, the augmented flat-seventh chord 3000 and the flat-five
seventh chord 3100. These two shapes are found frequently within the jazz idiom,
and although they are not built in exactly the same manner as the other four-note
shapes, they are still derived, like everything else, directly from the scales. The

augmented flat-seventh chord 3000 is buiit from the fifth mode of the harmonic-
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5,7,3,4. FIG. 42 illustrates the C harmonic-minor scale 3300 and the G
augmented flat-seventh chord 4200 formed therein using the 5,7,3,4
pattern. The flat-five 5 seventh chord 3100 is built from the fourth mode of
the melodic-minor scale 3400 on m@@&e degrees ...1,2,3,4,5,6,7... or
...1,3,4,7. Therefore, applying this pattern to the fourth mode we have
...4,5,6,7,1,2,3... or 4,6,7,3. FIG. 43 illustrates the C melodic-minor scale
3400 and the F flat-five seventh chord 4300 formed therein using the
4,6,7,3 pattern. 10 As can be seen from the above description, the
musical language is built primarily from the three seven-note scales: the
major scale 3200, the harmonic- minor scale 3300, and the melodic-minor
seale 340035MP0saRe E}g@ffﬂlﬁaﬁlﬁféi%d&%%@@s@ scpeaies gach Hf the s ¢ 7.
ieveg notes ?r,mo(%e,s, it is possible tg build a particular trlad';(;‘hree-ndfe
LS an PR OIS PEETER IR- B R ot dhfe). 26 Ehredd - or
Frdids; FReveD iNotesicachs TheniymoePossioasEsnenaoitss higmented

rson builds eve of three and four-not rd on every one of the
ek Gl e i v e R
sgied dofirvliB] @k Hollr foaddid thmee edshzbs .HIEI&G@GE?HSEMEE 3400
&?M{%J?}D cféé,%%' . (fi’,%’;i‘,ﬁfg 7§P,ap<g§- trf%%? qld%)h ogév,oaégﬁzml% thi% gatte.m 1o
S). the mumber

seventh-chords' (four-hote sfapes-.- 20 trapezol inC

e feHTthdvefcBRBRTE a- i Admitkr b ESndilfit &ymivetats it
QBB HVRINER (UEIVAIORRSE QALRUTaNSYEIeRAf AT00SIcAHRA AR

tilgiir{lh&]re%tl _II wed, resulting in confusion when trying to learn the
MUSICA %ﬂgd)émfﬁé explanation contained herein, in conjunction with

the 25 MASBT BRIt Trdinghamboicotmnudmt thistheahiaiaay emealing & built

s s e L M e e e o

for example, it becomes possi
BhnuErelsctaafly andl hs easie dadminign wdmaétd s tpomenghothdreisaaitg

piinifs 88 Alesadbed iRgredieh dealNRERINBeIPW 30 i e ML EMuild a
described diagrams have been shown in two dimensions;
particular triad (three-note shape) and a particular seventh-chord (four note shape).

edsns

*Three Scales; *Seven Notes Each; *Twenty-one possible starting points,
If a person builds every type of three and four-note chord on every one of

the twenty one starting points, after removing the repeated chords, a person will be

- left with only: four ‘triads’ (three note shapes.- triangles), seven ¢ seventh chords’

(four note shapes- trapezoids), and two Jazz * seventh-chords’ (four-note shapes-.-
trapezoids).

Since the number seven (seven notes) is a prime number and does not fit
symmetrically into the number twelve (twelve tones), our current system of
musical notation is inherently flawed, resulting in confusion when trying to learn
the musical language. The explanation contained hetein, in conjunction with the
MASTER KEY™ diagrams circumvent this problem, revealing a visual
translation of the language of music. With the use of a computer, for example, it
becomes possible to see how the structures and patterns of music actually
interweave and align themselves to one another in real time, as described in greater
detail hereinbelow.

The previously described diagrams have been shown in two dimensions;

however, music is not a circle as much as it is a helix. Every twelfth note is one
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however, music is not a circle as much as it is a helix. Every twelfth note is
one 29 helix turn higher or lower than the preceding level. What this
means is that music can be viewed not only as a circle but as something
that will look very much like a DNA Belix, specifically, a helix of
approximately ten and one-half turns (i.e. octaves). There are only a
small number of helix turns in the complete spectrum of 5 audible sound;
from the lowest auditory sound to the highest auditory sound. For
example, FIG. 44 illustrates a B fully diminished seventh chord 4400
drawn on the twelve-tone circle 10. While this diagram is very useful for
illustrating the notes that comprise the chord and the intervals between

ﬁ%ﬁmtﬁ?httgwlquw\%r'mgﬁm'B%MHgtﬂ%aotmt%ﬁh@ﬂ@iﬂ&%é%%@%%m

other, i.e. their relative 10 pitch to one another. The diagram of FIG. 4
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chord 4400 is viewed in almost the same perspective as en It appears

IRinwhiabdhe neterare anaseetinmbelie paMspadtivestei @ HGs. 45
through 47. In FIG. 45, the helix 100 is seen from the side, and the placement of

the chord 4400 therein reveals the octave in which it is being played by virtue of
which turn of the helix it appears. In FIG. 46, the helix 100 has been rotated to
give the viewer a perséective view. Again, the absolute pitch of the notes in the
chord 4400 is indicated by the position of each note on the helix 100. It will be
appreciated that in some embodiments, the like notes in all octaves lie in a
substantially straight iine. For example, in FIG. 46 all of the notes C in each
octave lie on the line 4600. Note that in some embodiments, the helix 100 is
illustrated with shading to delineate the surface of the helix 100.

As the helix 100 is further rotated, we can create the nearly end-on view of
FIG. 47. Although the chord 4400 is viewed in almost the same perspective as
when it appears in the twelve-tone circle 10 of FIG, 44, the perspective of FIG. 47
still allows the viewer to determine in which octave the chord 4400 is being
played. In some embodiments, the note labels may be added around the helix 100
for nearly end-on views in order to provide the viewer with points of reference.

The helix 100 becomes an even more powerful visnalization tool when

notes are played across octaves. For example, FIGs. 48-51 illustrates two C
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still allows the viewer to determine in which octave the chord 4400 is
being played. In some embodiments, the note labels may be added
around the helix 100 for nearly end-on views in order to provide the
viewer with points of reference. 30 T¥e helix 100 becomes an even more
powerful visualization tool when notes are played across octaves. For
example, FIGs. 48-51 illustrates two C 30 augmented triads 4800 and
4802 played simultaneously, where the chord 4802 is two octaves higher
than the chord 4800. On the twelve-tone circle 10 of FIG. 48, it is not
possible to see that two separate chords are being played, as the three

~notes and three intervals within both of the chords 4800 and 4802

comRlsiely everlanen %W@S@ﬁ)‘?ﬂ%@d @swgﬁeoﬂggeaﬂ@rah& ';%lgé 3%%98 83 is

shown in FIGs. 49-51, it beconies apparent that thére are, in
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ANbBh B Riesat Ehﬁ&%%&%%ﬁ?&%%@%éﬂ%@@gd{iﬁH%‘iié%E%% Fotes

illustrated, in FIGs 52-55, where an F minor triad 5200 is being played. In
e oreR SR Al aiRiR BetbrEfes S dS0 and Rz spamiptelarateriap on
mhin Gird R 00N Budis ieatatwed DRy @6LIR e helialwiawsriE 145553155,

e can see that the chord 5200 has been augmented from a simple three
e A P, e o O N LA P ounded
ﬁéwi@mmglpm@dckmm apper octave, the C note in the l_Jpper_and
middle Aeanes Aahife & B AL INEH O 08 Yol B AISRINIG NG on s

notes and their intervals in the helix 100, the. viewer is able to easlly see
BRI RSTHS vt Mte P FotR D mmpstE R ehe288 e inerry SR 00: Bis

wellvasdiseRSIHO N0 HERIGY SR EPReHB Y O sRMNthaPeAMAY R 8 XARRIE with
of the r.aof the helix 100.is foz'ﬂv( r% 56 through 59, where a C

iis 100 E(L)t . (=) mt ndin FI% -

fajor scale SE00TE Bl ARG VISWR Gt o ony tE 08 sce that the
theidss Blicheir Hect o kGt Sbirae sednthizgbale E@Q&ﬁlmatde@,l@ﬁ{td emi@ﬂbr
i e L0 A AR e
fRFtOisntle weper and middle octaves, and the F note in all three octaves. By
displaying the notes and their intervals in the helix 100, the viewer is able to easily
see the components and internal relationships of the complex chord 5200, as well
as its position in the overall spectrum of sound. _

A, dramatic example of the power of the helix 100 is found in FIGs. 56
through 59, where a C major scale 5600 is being played. Viewing the notes on the
twelve-tone circle 10 of FIG. 56, we see the scale 5600 that looks identical to the C
major scale 3200 of FIG. 32, with the intemal intervals drawn in. However,
looking at the same scale 5600 on the helix 100, as illustrated in FiGs. 57-39, ;NE
can see that the C major scale 5600 is being playad across three and one-half
octaves. Again, we can also see the scale’s position in the overall spectrum of
sound when viewing it in the helix 100.

With reference now to FIG. 60, there is shown a processor-based system
for providing visual representation of music and sounds, indicated generally at
6000. The system 6000 may include a first subsystem 6010 inciuding a digital
music input device 6020, a sheet music input device 6060 for inputting sheet music
6040, a processing device 6080, a display 6100, user input devices such as

keyboard 6120 and rmouse 6140, a printer device 6160 and one or more speakers
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can see that the C major scale 5600 is being played across three and
one-half octaves. Again, we can also see the scale's position in the
overall spectrum of 25 sound when viewing it in the helix 100. With
reference now to FIG. 60, there is sl¥dwn a processor-based system for
providing visual representation of music and sounds, indicated generally
at 6000. The system 6000 may include a first subsystem 6010 including a
digital music input device 6020, a sheet music input device 6060 for
inputting sheet music 30 6040, a processing device 6080, a display 6100,
user input devices such as keyboard 6120 and mouse 6140, a printer
device 6160 and one or more speakers 31 6200. These devices are

gopplegaaliRibe InPUL QS RIGALIIRY SRR AR heBRIL 8 nds, and

musical notation or other sound notation, into the processing device so

thaipRet Rt B draantedan 2y PR ErsRIREBDGLAB. dptherBoong dice so

st ele @RS O EIRAS RIAPBEISIEBESBYNHS paNee shisplayednovned
or mani ulated??)F y users. The digital music jnput device 6020 may
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connected to the processing device 6080 and the diagrams discussed

RERGTH A D eedmRpTs BlPYFF s HISPRI 67166 ‘AMatReppBard e Riyeace.
Baysprasieahinsinsoghionayibe ssninirEaceth dihaseangs, GOGLMAY other
pne g&r@agg@% 19 scan vvsnttén sheet mysic 040 in standard or other

notation 16F INpUt A8 & Algitar fe A The PHECSSHY datid ogh nterface may
Pppropekits! softheapeonassing drviapEEessol ihdhdagrecesdingsevdiberein may
B08R mA LoR iRt ihis Soitpdd 5 O8N AR BHS, JigTRL I HSIG
representative of the

instrument may be so interfaced.

The scanner 6060 may be configured to scan written sheet music 6040 in.
standard or other notation for input as a digital file into the processing device 6080.
Appropriate software running on a processor in the processing device 6080 may
convert this digital file into an appropriate digital music file representative of the
music notated on the scanned sheet music 6040. Additionally, the user input
devices 6120, 6140 may be utilized fo interface with music composition or other
software running on the processing device 6080 (or on another processor) o
generate the appropriate digital music files.

The processing device 6080 may be implemented on a personal computer, a
workstation computer, a laptop computer, a palmtop computer, a wireless terminal
having computing capabilities (such as a cell phone having a Windows CE or Palm
operating systern), a game terminal, or the like. It will be apparent to those of
ordinary skill in the art that other computer sysiemn architectures may also be
employed.

In general, such a processing device 6080, when implemented using a

computer, comprises a bus for communicating information, a processor coupled

with the bus for processing information, a main memory coupled to the bus for
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music notated on the scanned sheet music 6040. Additionally, the user
input 20 devices 6120, 6140 may be utilized to interface with music
composition or other software running on the processing device 6080 (or
on another processor) to generate tB2 appropriate digital music files. The
processing device 6080 may be implemented on a personal computer, a
workstation computer, a laptop computer, a palmtop computer, a wireless
terminal 25 having computing capabilities (such as a cell phone having a
Windows CE or Palm operating system), a game terminal, or the like. It
will be apparent to those of ordinary skill in the art that other computer
system architectures may also be employed. In general, such a

RERARS SRS HRVISE SRBhsWhHSRIMRIGNARNREUSIBEY A raCOMP %@hogy coupled

comprises a bus for communicating information, a processor coupled with
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comm icatin%é/ﬁvith a network. The processor may be anl;s/ of a wide

r
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HRRE §7 BruRARicHal GOMPUIR! RYRIRR:, RisPlaNeuice 8100 BBYR&A may

also be used in an particular computer system. Display device 6100 maybe a
liquid crystal device (LCD), a cathode ray mibe (CRT), a plasma monitor, or other
suitable display device. The mass storage interface may allow the processor access
to the digital information the data storage devices via the bus. The mass storage
interface may be a universal serial bus (USB) interface, an integrated drive
elcct_ronics (IDE) interface, a serial advanced technology attachment (SATA)
interface or the like, coupled to the bus for transferring information and
instructions. The data storage device may be a conventional hard disk drive, a
floppy disk drive, a flash device (such as a jump drive or SD card), an optical drive
such as a compact disc (CD) drive, digital versatile disc (OVD) drive, HD DVD
drive, BLUE-RAY DVD drive, or another magnetic, solid state, or optical data
storage device, along with the associated medium (a floppy disk, a CD-ROM, a
DVD, etc.)

In general, the processor retrieves processing instructions and data from the
data storage device using the mass storage interface and downloads this
information into random access memory for execution. The processor then
executes an instruction stream from random access memory or read-only memory.

Command selections and information that is input at input devices 6120, 6140 are
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15 liquid crystal device (LCD), a cathode ray tube (CRT), a plasma
monitor, or other suitable display device. The mass storage interface may
allow the processor access to the digital information the data storage
devices via the bus. The mass storagg interface may be a universal serial
bus (USB) interface, an integrated drive electronics (IDE) interface, a
serial advanced technology attachment (SATA) 20 interface or the like,
coupled to the bus for transferring information and instructions. The data
storage device may be a conventional hard disk drive, a floppy disk drive,
a flash device (such as a jump drive or SD card), an optical drive such as
-a compact disc (CD) drive, digital versatile disc (DVD) drive, BD DVD
Y drive, or t
St S e e%@%‘gefé% nput
da@ERsROM, eaDAID, btc)inigéng mvwresyﬁ&téggﬁﬂréﬁi@ma
dQﬂéé‘C‘i‘?{%S% nedgadiomdesd §B&ﬁgﬁ1d£ylﬁrwaa@9mm§&spmy
storage intertface and download is information into random access
deidardy38r execution. The processor then 30 executes an instruction

streamrifeR}-sandas QGG%@m@f%ﬁﬁg%@QdQBlgdﬁ&mrw EopasTrandisplay

selections and informatio at in ces 6120, 6140 are 33
AL RN B TR AT S BLEER ShPO AR ALrcoy’
Eafﬂﬁa@gnthephmmmmp&&azﬁdwﬂsmbs al;mmgn@kdevlwma@@,
nventl nal trackb II d f 13 RERGESSING execution are
iw tﬁzfayeg on splay eV|ce é&%%ﬁé%‘clghé?p?(ﬁzessﬁng device 6080 is

conflgﬂmwtgﬁnéﬂﬂ@ wapatpuiteludspisyobmeie FHBREEBI 60 ¥hd/or
Josdiiving shepinter 6369 te-Rlish fohardeapymiPislenablyidhevideem 6010

output to monitor 6100 is also a hlcal user. mterface llowing the

ST AR St MMl THEPE)aSHrEbTTa) 8¢
éRgludepne esnngesLhsysiems 6ahQctasubsiantiallytsithitardovill preferably
su rs vsvtseegnegg)]lof ngh(%?smwnl] mcattlrr]lgé%%% Su?x%/t%t?éycﬁgggoand music exchange
may cccur befween users.

In addition to visualizing music played on an instrumment through a MIDI
interface, the system 6000 can implement software operating as a musical note
extractor, thereby allowing the viewing of MP3 or other digitally formatted music.
The note extractor examines the digital music file and determines the individual
notes contained in the music. This application can be installed in any MP3 or
digital music format playing device that also plays video, such as MP3-capable cell
phones with video screens and MP3-based gaming systems like PSP. The structure
of musical compositions from the classical masters to today’s popular bands can
then be visualized as the user listens to the music.

In one embodiment, the system 6000 may be utilized to execate the process
schematically illustrated in FIG. 61. The system 6000 receives various forms of
musical input at step 6600. The musical input may be in the form of live music
performed utilizing a MIDI enabled instrument, and electronic instrument, a miked
instrument (acoustic or electric), recorded music played via an MP3, CD, tape or
record player (just to name a few non-limiting examples}, a digital music file, a file
containing scanned and digitized sheet music, music composed by a user

interacting with composition software, etc. At step 6602, the received musical
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via a network 6500, such as a LAN, WAN or the internet. Subsystems
6010 and 6510 may be configured to act as a web server, a client or both
and will preferably be browser enabled. Thus with system 6000, remote
teaching and music exchange may 84¢cur between users. 15 In addition to
visualizing music played on an instrument through a MIDI interface, the
system 6000 can implement software operating as a musical note
extractor, thereby allowing the viewing of MP3 or other digitally formatted
music. The note extractor examines the digital music file and determines
the individual notes contained in the music. This application can be
installed in any MP3 or 20 digital music format playing device that also

ﬁﬂ@f@misﬁeeém anMﬁéc@@m@Ifeeggn%ansstwétbimQﬁQaa%fr?g@ﬁe%r. In

3-based gaming systems like PSP. The structure of musica

eBrEBERETS R it rRM dralHAL s 16 3baagtaipodigialyanmseaations of

Henhe visualizagd as-thvvaes RS 104hedneaic ANRNPRMDORI MG I file is
the syst 1}1 68001ma‘¥ be utilized to execute the process, 25 schematically
SRR RSN Acy BRSSO SIS AR R Rt TRedkac

thpeibatdiepe6600.t The Kisac dténmitaniafiibésiditptafernofiiveamsisization

| O iy nd el e '
8?%%@38&&4&%%@%& ﬁ{éax%c%‘%dgé R AP0 ke @i%&%?:#glggtum

ami ms}r stic or electric), recor music playe
MP3, CPnadpewstaneesrbosiayentjastirs erghein fesvrrokelimitirpct music
Exanpins Ao Rusie digFpla Bi-Gentaininascarnad.apa digiized

ghee music, music c_om%a}sed by a user interacting with compaosition
BHRRARS RE T DB RS e cORR IR TIRRET N PR lGa PrscoaoRES the
fechmil thatiscaoegtizadhyRReitict )i zadionigeRaiah dve\ehord or chord
S‘?mQ&%Q}%% thi)s é‘grtrg%t is&al_MalDlufc"gggn hag cont?ins dié;ital representations

of T2 SouNd's pHeh and Faration the- IRStant 18 creSTaet AVERRearYs Chhineer
pPtibariil#istsgonerslietbiol digpiayindpa vistratieationaofibesmysiced and easily
assaidina dn. e peliods Sinlessl dReln: A SIGRR606, fe-pigal e,

is displayed so that a visualization of the music represented by the

PUCHRA e B AU tiamBeh i Rl BT RN s epmputer screen while playing

increasingly more difficult pieces.

Because the previously described diagrams reveal such a complete, but
Jinite, number of musical shapes, it is possible to create a checklist of each of the
various musical shapes for each particular musical instrurnent. This provides the
ability to select various pieces of written music for each instrument that promote a
gradual and inci'easingly complex method of teaching. Students can then check off
the various musical shapes or patterns as they are played and learned. It is possible
to create a repertoire of music for any given instrument that guarantees the playing
(and learning) of every musical shape in the MASTER KEY™ diagrams. This
results in the most complete foundation possible for an instrument, just by learning
a prearranged collection of music.

| The systems and method described herein lend themselves well to

interactive computer learning software for teaching students how to play any
mstrument. One of the benefits of the current invention is that it offers the ability
for an average person to learn to play, and even compose, music of an incredible

quality and depth. Musical performance and composition via the internet (as



10

13

20

25

30

One important embodiment is obviously in the market of direct music.
education, where it now becomes possible to communicate an
unprecedented foundation of the musical language. Any instrument may
be learned through the 10 techniques described herein. By directly
visualizing how a given chord or chord sequence is supposed to appear, a
student can easily correct a wrong note or finger position. Parts for
additional or particular instruments can be composed and easily added to
a musical piece, or removed if desired. A student can be "led along" a
musical learning curve, by matching patterns on a computer screen while
playing 15 increasingly more difficult pieces. Because the previously

£35S IR LBY E0OSYER-BIES BRI DYty Y B BN LR TMRIER)s

shapes it is 055|ble to create a checklist of each of the various musical

SRR RRIRE SR R INAEPRSHSTSs provides the ability to
select wmme%@fmm ersiated Baghd m&wmtﬁbﬁsmm BB a

nd |nc ‘easin ex method of teaching. Students can
SR B SRR AAGHI AT A SASE B PRt OIRE SC Ry SPECHA Gt
gukj@ameﬁcnimm@smvmdmtﬂm tefiertaind pbrautit fobdinysiivenTor

e A B Ao e BN R0 VSO BN ED el e
nt dlag ams resu S In tne mos com
ﬁﬂmdérﬁcfneaéssw @ﬁéh%\mmb@ummnﬁlgpbwmm ttige Qs@qgtemlmg @éd

calacion alumsindhesyaian raog&aﬁb%gaw HBIE LN Enitdhood

themselves well to interactive comﬁuter learnin are for teaching
SRIGSRD AW B BRP MY st oF SeRenGeoIAE Ea iy auel
smiraolinions thatrivofe ks da amﬁtyyﬁqroansavamg@nquadﬁzi@t%ﬂ toplay,

d even compose, music.of an. mcredlble and de usical
e B R e s R
vimiein 8000y hallesattopronenitysaf i tisicians: mdsaﬁumtmmmg)md editing

AIRg theRlanst wokingandAcAingJageies LhaSysiems nd,
methods descrlged herein also lend t%gémselves v?/ell toa W ose musical
compositions using the music structures identified herein; to assist with the

calibration of a transmission system through the use of visual feedback; to tune
musical instruments; and to compare musical works to automatically determine
their sirnilarities and differences (e.g. for copyright disputes).

Since the systems and methods of the present invention can provide
visualization of any sound, they are not limited only to musical applications. For
example, the present inventién may be used in a voice recognition system having
visualization components; for a recognition system for any type of sound (e.g. a
glass break detector); for the archiving of environmental sounds using visualization
components; to visualize sounds including a time domain component, where
information about the envelope of the sound from aftack to decay is presented to
the viewer; to assist with speech therapy by providing visual feedback to the
student; to assist in teaching deaf students to speak by providing visual feedback to
the student; to provide voice training to singers by providing visual feedback
related to the notes they are attempting to sing; to assist with instruction in
obtaining or iosing an accent or dialect by providing visual feedback to the student;
to assist with foreign language instruction by providing visual feedback to the

student; to provide foreign language translation using visualization technigues; to
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variety of other applications, involving music or any other sound, since the
circle, 5 polygon or helix may be divided up into billions of potential
subdivisions. For example, the present invention may be used to visualize
rhythmic patterns based upon the fragjuency of the rhythmic sound; to

- improve the understanding of traditional musical notation through visual

feedback; to promote early childhood development through the provision
of visual stimulation in conjunction with aural 10 stimulation; to provide
visual displays for use with audio equalization and balancing systems; to
assist in tuning a musical performance venue through visualization of the
acoustic properties of the venue; to assist in mixing and editing musical

nggé?gx%dlga? %Q&éﬁméﬂ{% 9{%5%59 @ﬂlﬁ@@kﬁ%% : nents (e.g.

usical compositions using the music structures Ide ein; to

adwistiee meriBcAhABoR 1T 8 WANSHIs siirragersmnalig brfte arsectt.); for
visual feedbagicin iiRR-roUsicaldretit masies NG £OMPAIR MUsiead

works to automatically determine_ their similarities ang differences (e.g. for
EEPYGREERSSY ey Detian dheouphiaisualitaieadrsdb®ithe present
inventiarhosa Haaviglerdinataligialion ehany saungpikeiatl enaotdiniedanbhd
to musical lications. For. 20 example resent invention may be | .
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about tEHEIS/ER ey BRE0E bat RasRohraialer @rd sleasribsstdaestat v ths

hewiapeiidraasising isaenchn ey PieHeinshvisurl feedagkaitve and
the student; to agsistin teaching)de%stug%nts to speak by providing
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provigiimgevisUua Ve bdbackovelated dedhébadiesdiiey aleckiisgapting to sing;
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RESERFEE instruction by providing visual feedback to the student; to

provide foreign language translation using visualization techniques; to
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36 provide medical treatment using visualization of audio spectrum
components (e.g. a heartbeat monitor, EKG analysis software, ultrasound
analysis software, etc.); for use in noise reduction filters (e.g. for cell
phones, hearing aids, etc.); and to @rovide identity verification through
visualization feedback. 5 Those having ordinary skill in the art will
appreciate that the systems and methods of the present invention can be
applied to any activity where an analysis of sound is useful, regardless of
whether that sound is in the form of music or even if it is within the range
of the audible human spectrum. While the invention has been illustrated
and described in detail in the 10 drawings and foregoing description, the
same is to be considered as illustrative and not restrictive in character, it
being understood that only the preferred - embodiments have been shown
Wheds Sasfland that all changes and modifications that come within
the spirit of the invention are desired to be protected. 15 37 What is

laimed: 1. A method,for visualizing music, comprising the steps of: 5 (a)
AnelinG T BRI SR TE ER o KRR LD RB Bhndimg 1o

twelve @spectare inmtaisdrparioetavel sushlithedtnowiklg<laskyisaraponding
counter-clockyi firstla a i sec label . .
ropresents &t AR AP BRR SLR A B, R T e slaplgie
of the twelve RoeNiD-@piderissirien besdrelde of aSecadasnediabel

the twelve notes,(dhidentifyingianfirskiahel corresponding to the first
note; ( ident_i%in? a second label corresponding to the second note; (f)
1

creatinh firsl S CHMSARIRGHIE RS Yh B sh AR S Boierlyp aptes:

) identifying an occurrence of a second one of the twelve notes;
(@ identifying a first label corresponding to the first note;
(e) identifying a second label corresponding to the second note;
) creating a first line connecting the first label and the second iabel,
wherein:
§3) each line is a first color if the first note and the second note
" are separated by a half step;
@) each line is a second color if the first note and the second
note are separated by a »V;hole step;
3 each line is a third color if the first note and the second note
are separated by a minor third;
(4)  each line is a fourth color if the first note and the second
note are separated by a major third;
(5) each line is a fifth color if the first note and the second note
are separated by a perfect fourth; and
©) each line is a sixth color if the first note and the second note

are separated by 2 tri-tone.

2. The method of claim 1, wherein step (a) further comprises arranging the

twelve labels to be substantially evenly spaced around the perimeter.
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wherein: 15 (1) each line is a first color if the first note and the second
note are separated by a half step; (2) each line is a second color if the
first note and the second note are separated by a whole step; (3) each
line is a third color if the first note antBthe second note 20 are separated
by a minor third; (4) each line is a fourth color if the first note and the
second note are separated by a major third; (5) each line is a fifth color if
the first note and the second note are separated by a perfect fourth; and
25 (6) each line is a sixth color if the first note and the second note are
separated by a tri-tone. 2. The method of claim 1, wherein step (a) further
comprises arranging the twelve labels to be substantially evenly spaced

Aroundithie metive s cRe88, Thithenahoshahalnicdnmphersilrsigpifd)each
further comprises arranging each ofiﬁh%]tévelve labels to be spaced 30
degree%fﬁljg AR %%Q%éﬁ#&s% coft TN SRR HIR QAT UG RDL
comprising the step of. 5 (g) if the first note and the second note comprise
he samen ighlighting t el cor onding.to the note. 5. The
%ﬁetho?g? ﬁ%?r%o ?)\?vrcgearlté?nqt’h?ég#l?s% golrgl;; ﬁsgr%g,%ﬁeggegcé}r?d color is '
orangegthe thifdheofsriagisiwwl treskaemr oolsrcerapesen thiks Fifth totor is

10 blue and thﬁgﬂﬁghﬁ?lfgmé ﬁsml&éegﬂ%&?g\e%f&b%m 1, wherein:
r

the first color has a first frequency that is lowerthan a second frequency

~of the second color; and

5. The method of claim 1, wherein the first color is red, the second color is
orange, the third color is yellow, the fourth color is green, the fifth color is

blue and the sixth color is purple.

G. The method of claim 1, wherein:
the first color has a first frequency that is lower than a second frequency of
the second color; and
the second frequency is lower than a third frequency of the third color; and
the third frequency is lJower than a fourth frequency of the fourth color; and
the fourth frequency is lower than a fifth frequency of the fifth color; and

the fifth frequency is lower than a sixth frequency of the sixth color.

7. The method of claim 1, wherein said occurrence of the first note comprises

playing the first note on an instrument.

8. The method of claim 1, wherein said occurrence of the first note comprises

generating the first note from a recorded data file.

5. The method of claim I, farther comprising the step of:
(g) erasing the line a predetermined time after at least one of the first

and second notes ceases o occur.

1G. The method of claim 1, further comprising the steps of:

(2) identifying the occurrence of a third one of the twelve notes;
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15 the second frequency is lower than a third frequency of the third color;
and the third frequency is lower than a fourth frequency of the fourth
color; and the fourth frequency is lower than a fifth frequency of the fifth
color; and the fifth frequency is low&gthan a sixth frequency of the sixth
color. 20 7. The method of claim 1, wherein said occurrence of the first
note comprises playing the first note on an instrument. 8. The method of
claim 1, wherein said occurrence of the first note comprises generating
the first note from a recorded data file. 25 9. The method of claim 1,
further comprising the step of. (g) erasing the line a predetermined time
after at least one of the first and second notes ceases to occur. 30 10.

' The mgthod figlhriRihelurthes canstsngibedcsiens al-(aiideilying the

occurrence of a thjrd one of t E twelve notes; 39 (h) identifying a third
label citrespSTRANG G A5 B R EHBR TG SFERRGRPhheTd ey
the second laladkanehthe third label; and (j) creatlng a third line
connecting the thgd Iabg1 aml the first label

visualizing mu3|c cc‘fmprlsmg e s?ef):g o ?]3 prowcfng grhgf Str%ﬁbéﬂ'
plurality of turns; (b) labeling the perimeter of the helix with Iabels

yherely: (heachhufalibe Delifns A iemRG tiaypal ielve labels

10 corresponding to twelve réspective nofes in‘a respective” octave; and
(2) mofAhg cIé’éRW%’é‘é@d?ﬁ]Hiéﬁ&lBéW’éé’%ﬁXHﬁ #Elfrom any label to

an adjgsent lahed iapraaepsimenyeahbalisiapith labels, wherein:

(1) each torn of the helix has a respective group of twelve labels

corresponding to twelve respective notes in a respective
octave; and

(2) moving clockwise or counter-clockwise on the helix from

any label to an adjacent label represents a musical half-step;

(©) identifying an occurrence of a first note;

(d identifying which of the twelve respective notes and which
respective octave corresponds to the first note;

{e) identifying an occurrence of a second note;

4] identifying which of the twelve respective notes and which
respective octave corresponds to the second nOte;‘

() identifying a first 1abel corresponding to the first note;

(h) wdentifying a second label comresponding to the second note;

(i) creating a first line connecting the first label and the second label,
wherein:
(D each line is a first color if the first note and the second note

ave separated by a half step; |

(2) each line is a second color if the first note and the second

note are separated by a whole step;

H each line is a third color if the first note and the second note

are separated by a minor third,
) each line is a fourth color if the first note and the second

note are separated by a major third;
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(c) identifying an occurrence of a first note; 15 (d) identifying which of the
twelve respective notes and which respective octave corresponds to the
first note; (e) identifying an occurrence of a second note; (f) identifying
which of the twelve respective notes4@nd which respective octave
corresponds to the second note; 20 (g) identifying a first label
corresponding to the first note; (h) identifying a second label
corresponding to the second note; (i) creating a first line connecting the
first label and the second label, wherein: (1) each line is a first color if the
first note and the second note 25 are separated by a half step; (2) each
line is a second color if the first note and the second note are separated

by a whole ste@; (3) eagh Ing is 2 #rdeelen  hedistnete AnthiN& cond note
second note are separated by a minor third; 30 (4) each line is a fourth
color if the first note 18 TARAEAEGRY HBeEfars @%’6&5&\‘@9 by a major third;

40 (5) each lingyis a Gfikhagerif ihextiisicierg and Hi6:SREOBANGISRRnd note
separated by a perfect fourth; négé?) each line is a sixth color if the first

note and the second %etge%%a% p &8y Wﬁ'tri-tone. 512. The method

of claim 11, wherein like notes from all octaves lie in a substantially

syaighiing ! of glai ein.step {b) further. .
compriseseg?%%l%-gﬂgf {ﬂgmfog}ééﬂ ??grt%ksgﬁé{easn%g@ aél(\fé; ﬁfé/vse |gaf1c¢eldr1 8
aroundsiRsigafirlly straight line.

i3. The method of claim L1, wherein step (b) further comprises arranging the

labels to be substantially evenly spaced around the helix.

14, ‘The method of claim 13, wherein step (b) further comprises arranging each

of the labels to be spaced 30 degrees from each adjacent label.

15, The method of claim 11, wherein the first color is red, the second color is
orange, the third color is yellow, the fourth color is green, the fifth color is

blue and the sixth color is purple.

i6. The method of claim 11, wherein: .
the first color has a first frequency that is lower than a second frequency of
the second color; and
the second frequency is lower than a third frequency of the third color; and
the third frequency is lower than a fourth frequency of the fourth color; and
the fourth frequency is lower than a fifth frequency of the fifth color; and

the fifth frequency is lower than a sixth frequency of the sixth color.

17. The method of claim 11, wherein said occurrence of the first note

comprises playing the first note on an instrument.

18. The method of claim 11, wherein said occurrence of the first note

comprises generating the first note from a recorded data file.
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14. The method of claim 13, wherein step (b) further comprises arranging
each of the labels to be spaced 30 degrees from each adjacent label. 15
15. The method of claim 11, wherein the first color is red, the second color
is orange, the third color is yellow, thé fourth color is green, the fifth color
is blue and the sixth color is purple. 16. The method of claim 11, wherein:
20 the first color has a first frequency that is lower than a second
frequency of the second color; and the second frequency is lower than a
third frequency of the third color; and the third frequency is lower than a
fourth frequency of the fourth color; and the fourth frequency is lower than
a fifth frequency of the fifth color; and 25 the fifth frequency is lower than a
sixth frequency of the sixth color. 17. The method of claim 11, wherein

i@id oc%ﬁrrenc% oé the first nate, comprises playing the first note on an
indtrument 35189 Ph& BN Briisifiomp s i stra ecurrence of the

first not§) compristsegbraratingtbecitahneie fivmatecorded datafilg.e4l
19. The methogngfs(élaimdll further comgrising the step of: (j) erasing the
line a predetermlneac fie et SAEAICSHE R the first and second notes
ceases to occur. 5 20. The method of claim 11, further comprising the

sigps o) aIdRA A5 YieRce B Rl 1R (2) igentiiing which
of the twelve respective notes and whic espe%tlve octave ‘corresponds

to the thitd notdert fipgidRmgrITaERR el asbidarmésponding to the third
note; (McrealingarsacoRchiiEFARBeRIRG ReeeeRd iabeland, ighird
label; and respective octave corresponds to the third note;
) identifying 2 third label corresponding to the third note:
(m)  creating a second line connecting the second label and the third
label; and

(n) creating a third line connecting the third Iabel and the first iabel,

21, A method for visualizing music, comprising the steps of:
{a) providing a helix having a plurality of turns;
(b) labeling the perimeter of the helix with labels, wherein:

(1) each turn of the helix has a respective plurality of labels
corresponding to a plurality of respective notes in a
respec_tive octave; and

) moving clockwise or counter-clockwise on the helix from
any label to an adjacent label represents a first interval;

{c) identifying an occurrence of a first note;

(d) identifying which of the plurality of respective notes and which
respective octave corresponds to the first note;

(e) identifying an occurrence of a second note;

(f) identifying which of the plurality of respective notes and which
respective octave corresponds to the second note:

(g) identifying a first label corresponding to the first note;

() identifying a second label corresponding to the second note;
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(n) creating a third line connecting the third label and the first label. 15 21.

A method for visualizing music, comprising the steps of: (a) providing a

helix having a plurality of turns; (b) labeling the perimeter of the helix with
labels, wherein: (1) each turn of the #glix has a respective plurality of
labels corresponding to a plurality of respective notes in a 20 respective
octave; and (2) moving clockwise or counter-clockwise on the helix from
any label to an adjacent label represents a first interval; (c) identifying an
occurrence of a first note; (d) identifying which of the plurality of respective
notes and which 25 respective octave corresponds to the first note; (e)
identifying an occurrence of a second note; (f) identifying which of the

plurality;of respeative ngies aRd am@&tfﬁgﬁﬁg% QEBRY EHEPHESRONAS (e,

the second note; (g) identifying a first label corresponding to the first note;
30 (h) identifyilf§%eBeond label corresponding to the second note; 42 (1)

creating a firstlipe conpaaqiingithe dirst dahg! amkthesse6@ehtbgtl second note
wherein: (1) each line is a first c%l%ryif the firs{ note and the second note

are separated by the Tt TRESAIET 2Y(J)% 4, 1HENE second color if the

first note and %2 secesth hintdasasapal atdddly hsdcandintendalid 3kcond
each line is a third color. if the first note.and the sec te are

separated by a third iﬁ?é?vaarﬁ ?ﬁ?a‘erggz (?hb eis %C?ggr{ﬁ{%%%?’ if the first note

and the secont$)10 netetaliesepathied sy bthefirstarotd;and the second note

are separated by a third interval;

4) each line is a fourth color if the first note and the second
note are separated by a fourth interval;

(5> each line is a fifth color if the first note and the second note
are separated by a fifth interval; and

{6) each line is a sixth color if the first note and the second note

are separated by a sixth interval.

22. The method of claim 21, wherein like notes from all octaves liein a

substantially straight line.

23. The method of claim 21, wherein step (b) further comprises arranging the

Iabels to be substantially evenly spaced around the helix.

24. The method of claim 23, wherein the plurality of labels comprises twelve
labels and step (b) further comprises arranging each of the labels to be

spaced 30 degrees from each adjacent label.
25. The method of claim 21, wherein the first color is red, the second color is
orange, the third color is yellow, the fourth color is green, the fifth color is

blue and the sixth color is purple.

26. The method of claim 21, wherein:
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(5) each line is a fifth color if the first note and the second note are
separated by a fifth interval; and (6) each line is a sixth color if the first
note and the second note are separated by a sixth interval. 15 22. The
method of claim 21, wherein like noté3 from all octaves lie in a
substantially straight line. 23. The method of claim 21, wherein step (b)
further comprises arranging the 20 labels to be substantially evenly
spaced around the helix. 24. The method of claim 23, wherein the plurality
of labels comprises twelve labels and step (b) further comprises
arranging each of the labels to be spaced 30 degrees from each adjacent
label. 25 25. The method of claim 21, wherein the first color is red, the

Secon [ &, His: i inavqlauivtherartbeelar ffegRany of
the fift %%%?)Srtiéo%ue and the simg’or is purple. 30 26. The method of

claim 21, whehsigeamdiselarseb8ior has a first frequency that is lower than
a secqid {rRAURNRYAENKRIS GoRBE BRIk rand theosenond fitaguiendydtor; and

lower than a third frequency of the third_colar; and the third frequency:is.
owor (RATRbRAPFRGL SIS AT IR ED PR L TheMoLHiE ST and
frequepyrisuionvaetiend iifthhiven uency ofthédifienoyorf dredifil éifller; and
frequency is Jower than a sjxth frequency of ' y

methol B ZE T 1o T o S S s e

interval is a whole step, the third interval is a minor third, the fourth 10

dotervais. amas Bl Rl ieniabis fraaHest ipwinand g dvthcond

Interval Is a tri-tone. o ‘ ] ]

interval is a whole step, the third interval is a minor third, the fousth
interval is a major third, the fifth interval is a perfect fourth, and the sixth

interval is a tri-tone.

28. The method of claim 21, wherein said occurrence of the first note

comprises playing the first note on an insirument.

29. The method of claim 21 wherein said occurrence of the first note comprises

generating the first note from a recorded data file.

30. The method of claim 21, further comprising the step of:
)] erasing the line a predetermined time after at least one of the first

and second notes ceases to oCcur.

31. The method of claim 21, further comprising the steps of:
) identifying the occurrence of a third note;
49 identifying which of the plurality of respective notes and which
respective octave doncsponds to the third note;
¢y identifying a third label corresponding to the third note;
(m) creating a second line connecting the second label and the third
label; and

(n) creating a third line connecting the third label and the first label.
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28- The method of claim 21, wherein said occurrence of the first note
comprises playing the first note on an instrument. 15 29. The method of
claim 21 wherein said occurrence of the first note comprises generating
the first note from a recorded data fik4 30. The method of claim 21, further
comprising the step of: 20 (j) erasing the line a predetermined time after at
least one of the first and second notes ceases to occur. 31. The method
of claim 21, further comprising the steps of: 0) identifying the occurrence
of a third note; 25 (k) identifying which of the plurality of respective notes
and which respective octave corresponds to the third note; (1) identifying
a third label corresponding to the third.note; (m) creating a second line

£pnneqlng e ESAntabshand g i Iabisk aackag{akoreating athird

line connecting the third label'and the firs labef” 44 32. A 'method for
visualiéhg soBrrYieia gty hsvizep o braliliRbiasy a helix having a
plurality of turpsfndahe hag ina-perimeiacnk thehelbewith iabals,
wherein: (1) each turn of the helix has_a respective plurality o _Iab&] 5
correspondind’d a pﬁ?ﬁﬁi%f%@&eﬁ%’é %%ﬁ&%sﬁﬁwsél&@é\% j?gﬁ{fl
of frequency ranges;cantk{gymdiming alphicnitg of napateivelankvisman
the helix from any label to an aglggﬁpt‘la | represents a firs(t?frequency

interval; 10 (c) identiﬁﬁ%e%{;hvg currertcs of a first oun(‘% fdflll entifying

which of the plérality ofresigedtvlsbarndsanttopitpekwise on the helix from
any label to an adjacent label represents a f{irst frequency

interval;

() identifying an occurrence of a first sound;

(d) identifying which of the plurality of respective sounds and which

| respective plurality of frequency ranges corresponds to the first
sound; '

(e) identifying an occurrence of a second sound;

43 identifying which of the plurality of respective sounds and which
respective plurality of fiequency ranges corresponds to the second
sound;

{£) identifying a first label corresponding to the first sound;

(h) identifying a second label corresponding to the second sound;

(i) creating a first line connecting the first label and the second label,
wherein:

(H cach line is a first color if the first note and the second note
are separated by the first frequency interval;

{2) each line is a second color if the first note and the second
note are separated by a second frequency interval;

3) each line is a third color if the first note and the second note
are separated by a third frequency interval;

4 each line is a fourth color if the first note and the second
note are separated by a fourth frequency interval;

(3 each line is a fifth color if the first note and the second note

are separated by a fifth frequency interval; and
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respective plurality of frequency ranges corresponds to the first sound; (e)
identifying an occurrence of a second sound; 15 (f) identifying which of the
plurality of respective sounds and which respective plurality of frequency
ranges corresponds to the second g&und; (g) identifying a first label
corresponding to the first sound; (h) identifying a second label
corresponding to the second sound; 20 (i) creating a first line connecting

* the first label and the second label, wherein: (1) each line is a first color if

the first note and the second note are separated by the first frequency
interval; (2) each line is a second color if the first note and the second 25
note are separated by a second frequency interval; (3) each line is a third

color if the first note and the second note, are. separated by a.third
frequency inteéé\"ﬁal; (438({9%612}1“%% iR gl?r Ozég(?rl??fa %ﬁ%? %’%ﬁie a%ae't(fﬁ%‘d note
second note are separatephipteifbyrisixéyirenoyricyantaty80 (5) each line
is a fifth color if the first note and the second note are separated by a fifth
frequency interval; and 45 (6) each line is a sixth color if the first note and

e secbiimetieodrel sdparaieavticeibire fpdefialine pfinespeati @3sivals
method g plaimAdupdieyain dhes Rl ik Ol {8 RE SRR 2 S ORPTISR ces

a plurality of musical notes and the plurality of frequency ranges comprise
a plurafiSFEFER Ry PHEGHERJ of claim 33, wherein like notes from

all octaves lie in a substantially straight line. _
34, The method of claim 33, wherein like notes from all octaves liein a

substantially straight line.

35, The method of claim 32, wherein step (b) further comprises arranging the

labels to be substantially evenly spaced around the helix.

36.  The method of claim 33, wherein the plurality of labels comprises twelve
labels and step (b) further comprises arranging each of the labels to be

spaced 30 degrees from each adjacent label.

37. The method of claim 32, wherein the first color is red, the second color is
orange, the third color is yellow, the fourth color is green, the fifth coloris

blue and the sixth color is purple.

38.  The method of claim 32, wherein the first interval is a half-step, the second
interval is a whole step, the third interval is a minor third, the fourth
interval 1s a major third, the fifth interval is a perfect fourth, and the sixth

interval is a tri-tone.

3Q, The method of claim 32, wherein said oceurrence of the first sound

comprises playing the first sound on an instrument.

40, The method of claim 32, wherein sald occurrence of the first sound

comprises generating the first sound from a recorded data file.
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10 35. The method of claim 32, wherein step (b) further comprises
arranging the labels to be substantially evenly spaced around the helix.
36. The method of claim 33, wherein the plurality of labels comprises
twelve 15 labels and step (b) furtheggomprises arranging each of the
labels to be spaced 30 degrees from each adjacent label. 37. The method
of claim 32, wherein the first color is red, the second color is orange, the
third color is yellow, the fourth color is green, the fifth color is 20 blue and
the sixth color is purple. 38. The method of claim 32, wherein the first
interval is a half-step, the second interval is a whole step, the third
interval is a minor third, the fourth interval is a major third, the fifth interval
is a perfect fourth, and the sixth 25 interval is a tri-tone. 39. The method
of claim 32, wherein said occurrence of the first sound comprises playing
4he firsTbourdhond af dhaimu A furde ey Tpe sinetbedstsfetdim 32, wherein
said ogoyirrenge gl lishea dusomansasaenaralg e thal sptkics
from a corde file. 46 1. The method of claim 32, further
comprising thé@éﬁc@ﬁ%f‘@?ﬁéﬁ@@@ iB@erPredetermined time after at
least one of the first and second sounds ceases to occur. 5 42. The
method of claim 32, further comprising the steps of: 0) identifying the

Hecurrdhestaad 8 SRR BARSIAOTRE WHith1B? H1EPSIBtality of
respectjye souﬁxdmaﬁdgvmebcmmaewe freqiiéroywange corresponds to

the thir ound ‘?19‘(%)“@(3%?‘1'” t%thl d Ia?t%el cforrégsg(%p‘gén tl? the %:wglmh
sound; ) créann dond line CoRnect con Ia
third respective frequency range corresponds to the third sound;
4y] identifying a third label corresponding to the third sound;
(m) creating a second line connecting the second label and the third
label; and

(n) creating a third line connecting the third label and the first label.



label; and (n) creating a third line connecting the third label and the first
label. 15 ABSTRACT APPARATUS AND METHOD FOR VISUALIZING
MUSIC AND OTHER SOUNDS The present disclosure relates to a
system and method for visualization of music and other sounds. In one
embodiment, the twelve notes of an ggtave are labeled around a circle.
When notes are played, the intervals between the notes are visualized by
displaying a line between the labels corresponding to the note labels on
the circle. In some embodimentéﬁthﬁ_éigﬁ representing the intervals are
color coded with a different colét3 of the six intervals. In other

) ’ : < ali :
O S R A STER B s
note or sound. Fig. 2

The present disclosure relates t¢ a system and method for visualization of
music and other sounds. In one embodiment, the tweive notes of an octave are
labeled around a circle. When notes are played, the intervals between the notes are
visualized by displaying a line between the labels corresponding to the note labels on
the circle. In some embodiments, the lines representing the intervals are color coded
with a different color for each of the six intervals. In other embodiments, the music
and other sounds are visualized upon a helix that allows an indication of absolute
frequency to be displayed for each note or sound.

Fig. 2



