RECORDI NGO MBS HEREFROM ' S Thi s rel ates to PRE/USPYDISDS
nmusic, and nore specifically to vari ou*scoosogzgpped pitch instrunents crafted
to a particular musical tuning systemfor the tones. To generate the tones,

the preferred tuning @@z\gﬁmﬁégﬁﬁ sichfenerd i¢qsof Pythagorean

perfect fifths separate ANIN ﬁfﬁﬂﬁefﬁﬁh% MThe performer
generally utilizes one © € Si X basl ¢ nodal” chromatic scal es fashi oned

fromthe 10 unified set of tones derived collectively fromthe two series
of perfect fifthgs apBchOss @6l tbithatitdn nstd, aR€ndes sieciRAlly & vaxdust | ng
prior art fixed pitch instrunents such as harnonicas, horns, and fretted
i nst r umentséepped phighoinsirumprigcragied to ¢ pasiculie nysisal Bl systewhes theforgsy el

keyboard wil| also b resent ed. cause ke r | yphonic, they
have the a °|$€i”te§f§? ng?\&&%‘feipé‘???%%‘la@ﬁw&s%ﬁtﬁ?%gﬁ%g%@aggp%éﬁg%ef Orrfgre than a
typi cal 12yipipeedangeate MthsnepLsted Wharnbha rpfeteioe snierval. SpHemrfongat | y
configured, keéboar_ds can also allow fingering positions that are

physi cal | yeeneraly yiHgesnetof thschin hesiomedalghserpaii ssales fashipmebfiony thert 2~
*166166% 340 RN [ f .t ual
terrpergorren ﬁé‘i/dg%g%y%?l é%?red Q%Q %&nlé’le et?%%lﬁ%@gsghgsteﬂéggreggvﬁgﬁ%ki ng out of
t he vari ous welVari@nrpesdfrenioas Wiy bt kdescribed IB@RIstng phier mt 6ized pitetns

| dout was known as t he neantone

effectively conplete, The |ongest une | h
t enper arreri%;s.trq“t‘né)%%“clhé’éthaﬁ’%%% Rpars, aﬁﬁ?@rtaiwérru@enm% CPBoYREtSPeoni nance

of the ac ! .?ﬂ'%ﬂd ] i § [ L4 K d, nost

t uni ng scﬁg?m{lgggleenc?gré é#cg&he%agg&%?%g?gﬁﬂagl%héﬁjﬁées&g:s?'c%l entities of
the 12 avdiclybddrds sdrempedyphenicotheniieve thhesidityverienmoat guied anhdrynonivally) to

afore tioned well tenperanents, whic ner al featured i nproved thirds
and fl fﬁOlesmfm%nmt)éw@&n%mmberis q%g(e/'éqtﬁﬁ- %gﬁﬂﬁeﬁm@%éﬁand somewhat
I ess than sinherdifal BLontiBRfed &Y bSAAE BAHEISS alldv fNBS I SostfmBMatfald th of 12
tone, and the abili'ty to play'equally in all key signatures that gave it
nmoment um HHYNEsEr unvangng iwithmedulatfonsone itself is slightly flat by al most 2
cents fromtheory, and nuch effort is expended to bring a stringed
instrunment into conformty with the strictures of the inp nt
fifth. Tuning a SUBSTI Ti TTE SHksdussihildE tB6Prior \WPt00I 42596mmmmﬁwm559 2
2 tone instrunent is really the art of de-tuning it, as the £8lesl S
consta@ﬁly driven by natural tendencies to tune to the audible, and

perfect, 702 c h r fi i g 1Nt ]l\d{g{y equal

t enper anent sys ee&%gﬁg%&gﬁgh%‘%ﬁ gtl@vgétﬂglgaan regaxftlgrr?g pte%tsg%%ave have
been expl dteegled Recagniczad) bagah ehd dlew rhsking bitedftthey eardd isevdibtempesmnientd. he 12
tone syst re t 19, 31, 34, 5 65, and 118 al tenperapent

i v s o DYATE TEgUBP0% dhparsesites belndy Brorilr Tt Poest thruahbelion s
based on tig S&nafs tRdHRantbsd @aipefdme%t.vn!vﬁasQAseﬁs?édwad@ryr&ﬁ%aﬂlﬂ.ng to certain

menbers of the overtone series of harnonics. There is no _standard
syst emd3 but j uddud fetthaptedomingaeepfithe pcoustioal pianoawithlits standpelizeld t ones (per

oy Lo day. . f es (I
W thin rosoR bRk ibORE ey AU beiemS ctlirg G4 mdRTE of SR IUBRLRTER < " he
predom nangeh ¢dentizied OMNBe haaviiRbik Shedskt octhvst Thé¥e@dt bRidohasandgane dual |y

charged with a conplexity beyond belief to master and wth a banal auditory
per f ect i orfforg@RNtiRpedie! hismpeianmsats whidhrgenerally deatwod improved Siglnadfled by

the 5 acci t e 12, taon [ to .. B di ntent with
the sour draonrey Bl Reraf BhodRY W& RaR S TR LR et o
this ddy. othdritsy si@hatueesof this desire for better thirds is the detailed
tuni ng system qf Janes, Heff eman, whi ch s awarded U.S. Patent #904, 325 on
Novenber 17, 186‘8’?‘5 etq%%tﬁﬁ?@r}iltz tﬁ%%%@“@cﬁ\g@!tyﬁ%ﬁi%re&%mmoﬁlweéﬁ on of an
i nterval ispnangd BhiBa ekt @b WeVeE" ¥ i€y s the
di atoni c 1%nh (centtr%aal ue 1@%@?“1t h% ﬂxﬁg’ t}r{éé‘gat‘?ta?mggorgeq%%g1%51Y%k§§ft‘éér’$1’aw th
many appr dyialmos 2j aests frorh direaty, and inmtobreffakt it bipendedtoctsrinyt 3 stoinged ot al | y

| acki ng pure repeatin ctaves ny .nmusi cal, works.to_ be pl dwith this
system md‘i’%’“ﬂ&@g"’t‘%c QM. Wih r’i@‘?/\glmﬁté’&eit?g éhee'\‘}wef)ta%@ CEBF gégaﬁ ugBgsoser
had depended 25 heavily on pure octaves. Heffeman clained his instrunents
as keyboards, and did not even attenpt to describe systens that would all ow

traditionally chromati cgj hqgr{aﬁ W@w hi s unique pitch collection.
hj ects and Advant ages §Bﬁ,§'gr S e%pe pitc ﬁé}si cal instrunents configured
to play sane:

. £3eX],6TO WD 00/ 42596 Bl CANERAL”mmmmmmmWL | NTONATI ONs - anp 16 JUL 2003
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therefore accordingly an object of the present invention to provide a

musi cal tuning systemthat will inprove<on the major and minor triads of 12
tone equal tenperanent nore in the direction of natural acoustical laws. It

i s al so ad@dpude¢ ingtrymant is bgadlytthefrt ohde-pumesgiit as the eartis censtantlyrdsivedbya nusi cal

G SSonanc M GREFETRiYP (et HaR et or 155 (P b e fren 1t i s

al so an ohjigehicQhtel e present invention to provide a tuning systemthat '
wi Il not overwhelmthe performer with the nodul ati on conpl exities of just
i ntonation, by Mangptherequal temeyieraaent SEsterng pravidiag e &0 evesfa updredrienes10 It s

That w1 IsCorart bt BhEsSiie REPhOM ShbP e R bt BB Shea

for 12 tone weeaeastdf MRed MEINt 3 pviar 58,65, hadl 1 Seyel einpetihdntidedsiond) 4Nch a
manner that the nusical intent of the conposer is not |ost and the

appr eci at i 2lopmparagiegl erstens yeickidieased. It is also an object of the
pSoent Lt g, BBYL AR I SAL o R, AR g, Sepence on

Pyt hagor ean per ow n nore accuracy and speed

than a sysdoembpondeeh foycert@id ra@nberk batHeadeftolid desics bf hdarmoalcso Theredbpect of the
present invention to provide a nusical tuning syistem that will, with

cert ai H motREbLgyistss bubiushiatonatep gersstlly reguives 4 tdlsicpled tnes (pariostavar t

i nstrument i ndh Vd 20 i j ect
of the pr e@gﬁ%eﬁnﬁ\%ﬁe?&é?}évﬁg@%ﬁh&&} g&%?g% gﬁgﬁlégéér%ghﬁh@%%m%&b

fi nger i ngsmodicdl reeploedts thrsighutire nts of @maptters.ethp aredomieancs ef U2 mewhapheldon

multitone instrynents in general, havi .certai it ches i.tch into
ot her pr estfaYedusAMqealion %SEféﬁj‘é??%’rChEEﬁ‘?ﬁ'gﬁ .a?‘fmﬁr’}gg%bf Ef&yoé‘ﬂsb\gkféet of the
present i YAt LA with Pha4L deditorPbifbdtRRtadkiisd fRlpertei e RRREHVE BERatieNd

nmore than 12 pitches per octave) that will naximze the instant tuning
syst enl§ n genpmtndery haperxtidentals of izt 1 2mene kimomaticspston Cri stofori keyboard is

capable of. Th eandrb ny . ot he biects .and a . Wl _be readjly
apparent to ondoSienrrLieaeh il GObGR T ERE AR AN DGR o
perusal oftohdBasCdrurgdl tamets g 30 fol l owi ng detailed description of
preferred enbodi nents when read in conjunction with the appended_ draw ngs.
Ilustrative of this desire for better'thirds is the detailed tuning system of James
Heffernan which was awarded U.S. Patent #904,325 on November 17, 1908. Although
20 it was an equal temperament division of an interval into 24 similar steps, the interval
chosen to be divided was the diatonic 12th (cent value 1902). The end result was a
tuning system with many approximate just intonation interval thirds present, but totally
lacking pure repeating octaves. Any musical works to be played with this system
would have to have been new, because every past European composer had depended
25  heavily on pure octaves. Heffernan claimed his instruments as keyboards, and did not

even attempt to describe systems that would allow traditionally chromatic instruments

to sound this unique pitch collection.

Objects and Advantages
30

For stepped pitch musical instruments configured to play same:

SUBSTITUTE SHEET (RULE 26)
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Backgr ounWOMI&23%| i nstrunents use: 1. Sound sel ection deviREUROI5 oy
users to engage distinct pitches. 2. Wawe propagation neans to generate
frequencies. 5 There are two great divisions of nusical instrunents; those
termed fixed pitch, and t 1er 4 f 1] ILe el ection
-devi ces of infihffgwggggﬁggﬁgpﬁﬁhéﬁg?egﬁgﬁh%.e@%%ﬁpﬁgggfufﬁggg%ﬁes are able
to provi denﬁ@ichlﬂﬁhmigtszstmrthﬂrwmfmﬁir&\fﬁbrgmam@mi adsninooriddabot 13 tee egoal

adj acent half step. The fixed pitch instruments have sound sel ection

devi ces t higmperament aiaredn the dixesioniel ratyrg! acopstifal BWso| | ecti on of pitches, 10
and these | atter, . - the |: omtr b Sy iy A0S

Preferred enbodpﬁ%%¥§%8$ﬁ§W?§,?ﬁ@%ﬁ?ﬁég&ﬁﬁéﬁggkrbmgﬁgbﬁggaggg@ng%lIection
" of fixed phiniiessem odpewill ast atneehadlosdtie pereeived musist dissemnhse gean@vated
propagatioB qﬁans,na be further ?ivided into two categories, pure acoustic
and el ect r P¥i8AcekispibsP! 1Adenzequa! IHyeramEit s enpl oy 15 resonating neans

for sound wave Yﬂghgtaia%%jecf@fﬂm@ &bt Gl dnYioB REPERAe Dl Rlem tbd Wilze

el ectroni c generated neans for sound wave variations. One typical exanple
of el ect r onpicovgewielat thd pafamserivathf thie mabdutatioh eompdaxiteskad i amtdsationhbyx tn can
have virtual. oscil.lators that are h&ﬁaaﬁhect of command. These oscillators

are acti vaPBect Tighing theghromatic.sea ¥e audible by the electrical

action1of m cropriQaRe%A objeclf thePrdsBRANRILIRL t6BANIdLL masieMShhing@Phedi ment s
fall into various categories according to the tour general famlies of

i nst runent thahwoll be detropelivelp nsefilhfod theguusical bod ypbwork esgilingtofoed2 sams t he

sel ection devices, and the ch ers _containing the reeds. are the.resonating
reans,  The i Bt SR SER-A Y ARE o B BRI AR B PEC Te e
cont ai ned imedw i ddMepael € abelst frRIHe BSprediatidi o Eatedtidieict $ iAbredsedar moni ca.
2) Columm of air instrunents. The valves or tonehol es produce individual
frequenci es or &)ig@satag objpctohiha RESEYHNVENtAN t¢ Brayidy 3 mysigal typing $yHemt i ons

f orced jisnt ' evi ces,
andt ha pares bR bR by Bfielp i Hank, MEWREEBEE HRCR T Ep BTk and
means. The spgeditidma systest tunled bg & Odeentiflasietl ddthson device to , 30 activate to
produce a parti Tul a[s ton%, vvhfe&lger b%/ .uncovering ope particular tone hole,
or by insertinglof 218RB\wRIGt af the REISRIIRVENHSR Ay PIVEdE 2Mysicel HEINESYSePve.
SUBSTI TUTESERRT Ak nodificafioflo HOAMAROBERUPRONOpAEPa® 3)

Fretted stringed instrunents. The frets serve as sel ection devices when
acting i n oshumentswifimdividoals as melsis osihesteast hey are enpl oyed as | ength
controlji Nng neans. for the.' strings. The nut is a.specialized fret.when the
stri ng 2% "sed Spento mmabistR! b Mien eGPt B RiRBER A ST ng
the stringsomimopifirerihgs 6 ectlcds AfAnmdngs, BR@MSexphd the usBfliascef wed-h a guitar,
t he box at the bri_dgg end is there to provide sound anr?l_ifi cation, _not

r esonance. MR HISEURICA§dr SpniSels DyrBaYiBg corfpin pitehes swish i@ offien peseiBedof
strings arggne ty essence do have one static fret serving as
a nut. Coll gct%%ﬁ“ﬁ#ﬁgogﬁﬁnﬁ%ﬁs‘a'furni sh a palette of frequencies for the
operat or to chodisie alsetanebject Y thh peesharipvantiopitapovide exaitpbes musiealpl ural ity
of strijgs,serve as the selection deyices for tonality, and the frane

pr ovi dé thaﬁw% Fqifing SatR el 2 NSHP SR RERYE) %ﬁt %Lﬁval@%ml_aﬁwmgamhat the
soundi ng bagih 481t IBAATr Qlipdrfs AR RhictRE cofmbA Crisd folikeJBddpl ¥ @ means
of anplifying the volume. A loose string I1s useless. It Is the neans that
stretches &gmbledfds the string at pitch that actually allows it to resonate
when struck. 15 nt ai.ned reed and colum of air..instr nts _can both be
ternmed wind i nsgﬁoﬁﬁmﬁ@a%@ cr ?‘Fésra“rqiaéic‘f%rl‘t?%é%lgsbefr??fgE'E?Hp?’éeﬁ?fon(g’terurrent s

such as xykkipedfiehe @itits whidhiihs Rkehdom pértdies QN REusabyf thalchiMebtnd tleegor i zed
herein. Multitone instruments allow nore than 12 pitches per octave. Most

i nst r urént ©llowingdetailed daseripian efnyeferied pmbpdimentn When tepd sheondmption With as
har nmoni cas jrQyi ewas 7 initial diatonic pitches per octave.

Speci al en%oé@ﬁ%ﬁ%g%%?égg%us included to allow instruments with from 12 or

| ess pitches per octave to have a plurality of the tone producing devices
alter or exchange initial tones by operator selection to enable a nmultitone
effect. The invention does not lie with a particular type of tone selection
devi ce, of

SUBSTITUTE SHEET (RULE 26)
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25 whi chwichersessr e many, but rather nore as the defined raﬂmﬂﬁmmkﬂsps'&f.ﬁlw- 2003
plurality of these devices acting in concert to provide a scale. A prior

art instrunent (configured to produce $he 12 tone equal tenperament
politone) is incapable of produci ng bi caneral tuned pitches by the distinct
_arrangenent of its tone sel ecti on Hagkgrewnd Conparing a prior art acoustic
guitar and the instant art acoustic guitar, the critical point to discern
is 30 that the interrelationships of the tone sel ection devices (frets)
produci ng t he Mueisslinfiftndnt e NC Bosnddetectith degicéntoRiolv set tb BARIHeS , -
al t hough the resonating neans for both instrunents are exactly the sane.
SUBSTI TUTES!SqERICheRUZEVZBS Propees oI msase & errrasiioneaness. 16 J, UL 2003 6
Definigions Tr g ni ng
systerf()ts t hat d—lél]'isegglg ee@gt%égt(ra[e‘%{%b?gﬁgrﬁgmé ¥ %EEE hgw{s%glelgrg%ggcemtés# and the
si xth chrandahése temtdl ivifihitdpifdhO 0T eaptisd salednh»e deqic¢as of iafipke piveint systen) as

nmeasured fromthat tonic. Al though the termtrlt ne refers to an interval,
by it sel fIFURIAE SUehtas YiHas OR HORPPRSS arp Ablg o gmyefgw inanite, ppmpey of Pitibt e i n a

parti cul r f Cthe
tritone ?érg? %%@gﬁs ?g&el%gfr% sﬁgiqba?leéthﬂgi%% Cﬁﬂ{lggﬁxég lﬁtrclhtl%rtlrtghreg Ifste%rv ge whol e

t ones. Towoendtelecipn devresthantreatafted|td prtvidmornd§ adinitelve e tonetl plitichng,
theoretically to 10 infini mts (length) of the

tone. Gt iy ey T vmip aty ¥ nemen cuse! BTG THELER eRpoB IS cendi ng
nenbers (fFthidtAdn@BR t))px@JlIytdi‘@vﬁ@%eﬁbﬂédiﬁm'o? HRASAERA dnfparfemponent to
conponent. The term'Tinking interval' is an abridged termfor this |inking
t one- st riaegnmander val . An exanpl e is a four nmenber tone-string using

di atonic perfect fifths as the |inking interval 7 C 1404
Coat o™ 5 106" | drahuatel e BRmep ) wol S adsBb R ihs iy S e g gﬁﬁoare  he
samé | i nkindgatapbeey plure HSuLichAdRlechicifyenabledc acbelisapinmedag ahploy

tone-strings, the interval separating two designated stations (one el enent

f r om EacHesangbng mqawg&r s@undevwaaahwgamdq@lé@maity erghded i ptreREnts Atibg/al is
the rung Vé]&tn%{ﬁ{:zée bl hSanBrngs%LBWa‘%‘?U E{opggp@%&ﬁrg&gﬁe i I's apt 20

because en re sen on “paper val ues

resenbl eslectloattdgsnerakdd o s o fduhelroﬂﬁaﬁdrﬁﬁkﬂtﬁo@fﬂs] whieh cah 8a¥d airublhe | adder
of val ues i]isubtractedfromthe ot atritone value is r? |l ed as the
rung i nt é1S¢R atormabﬁratth%ommméﬁprﬁgﬂaggsETB?ﬁe ogciiatort pre pgtiyateds Glietgdnt i fy t he

12 i ndi vi I s, relative to
their use%iﬁﬁﬁﬁ?gﬁ‘?%ég);‘“%“?ﬁ gg@j&;&@@gagﬁﬁgﬁg@&s rggésgégg the 0 degree, the

1 st Hulf tonellsbmyanating n@anmﬁmdustheenibodnmrmtsfaltimgrwoush‘-etegoms whol e tone

above it th .maJ oh econd e di at gunble |ng systen) is terned the
2 or 2nd Ot rg@nelr Wﬁog“ﬁ ’fneﬁ VIVEd: Fthe minor third of the

di atonic 1r)tcm%héwre§&§{s?rmneht§ tseﬁmlésmee theQkledfish 88G¢8Land the charfiber WO
whol e tones above the tonic (the major third of the di atoni ¢ nunber i ng

syst em) ioontagring thetieedstre tiR0ewmadnhmeeny cldie apeptonaglacts hepgecra pluraliter val i s
eached, LT 05, ARSEE RO LBHE B LB BT, Sl ©
i nt erdml @1 @smanical ternative to (or together with) the seven conmon diatonic
2) Column of air instruments. The valves or toneholes produce individual frequencies
or elements in conjunction with the quality of air vibrations forced into the barrel. The
valves or toneholes serve as selection devices, and the barrel containing the resonating
air serves as the resonating means. The operator must choose which selection device to

30 activate to produce a particular tone, whether by uncovering one particular tone hole, or

by inserting or removing a length of tubing with a particular valve.

SUBSTITUTE SHEET (RULE 26)
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i nterval WeWe42s9%hi s avoids introducing potentially confusPREYSI¥ERShani ng
terms such as flat and sharp when descré bing the eve traditional accidental
intervals of the major scale. Cctave regul ation: The conversion of

tone-stri rs. exceedi ng |2 cen gents (such as
_negative &g }If}g q?ﬁtpgge Wﬁtr@Bg’E%)?g%gﬁséEWF a@é?lﬁél()fnacfelvfcﬁé“glgfl\ﬂgérfg(lphe tonic
and the aseapdt R4nqkd ame of; nw@ne&%e &np@pecﬁaé 1%ngmr¢embmmgmdaa§rdrmge (or
adding) 'X cents (usua % or nultiples of X cents from sone val ues
in the torstsgsi rTgleumt isla s;:laenabmda{v@ wheh tlesstapp sarsediopen. al boreckioféheent  val ue

falling sanewhere bet 20Q cents s.t.he cent.val ues @f the
five manbeREaRe RO g 0t dige the Anapan pUE i BEFEE AR bR, Bor 110,
cents, 2106steRdtwith WRRMarDGBR af BEBrAEeendRaBER td Bfbvide sotfld ,an@ﬁﬁcatﬁm;i 906.
When ref erred to as nenbers of a defined scale, out-of range conponents of

an oct ave noégesoatncd. t one-string are usually transposed up or down into the
octave co : i 1

piten of tHeCRgEsBHPYELATMEES] fr plsdiosh A BURIR B oftiks MR B AL |
itself in sbare 8b hagaowndatdd frarsesingdiemgi Caticadvedy thershenrgsdhmashdef i ned
scale {i.e. 0, 204, 498, 702, and 906). Deflned scal e: . A non-equal
tenperanerﬁal%ﬁﬁlqfé@ﬂwlﬁfob@leweraﬁ(e@%ﬂ%ﬁ betvesy dYidh 2 Sa@IiPiR0above a
known fe v, n
o 2o s SoucE e BheyEaRP o AR A DM AEHLS B UL BT (o the
20 traditifoanat pbe/lde@Iﬂ& mema’beredeaeca/aAsx)xsumce;ﬂrmmlboat gihnon@that tikef i ned
scale. For in ng%rorerats such as gboards cap | e .of rodu0| ng re than 12

notes per YEE n‘ﬁmrf“t’ﬂ’i‘éodé?s ??é‘de’s‘ﬁ}éqne‘ %ciﬂdtr‘éé‘% an‘BF%Pt an 11

pi tches rejmblifymglife bnenieom foobé §tEhg 1sneele§§1hmmelnceaﬁemaemrene@ahu ng as
real-time alternatives the original. However, for a tépl cal chromatic

i nst r umenthoddscthe giing agmtc}athat actiolyaatlews|it t@dnsqngtﬁr\ehquﬂﬁmc defl ned scal e 25
is al y's chronati c. SsSi tc el O tonic

i teh Thr at orariped R RAEFH lin R tF O b e e, ot ¢
defined sciaku&ial AléoU(Stﬂérﬁls&elY@akMﬁﬁi@ﬁWcﬁn@tﬁlﬂﬁﬂtsﬁubhIagx% pHorgesx from
the other; a condition terned sesatonic. Any variation of this would have
the conseqixsiead sheutld net b ighenada tov eregrot eaee@isedhersibne pairs of the defined
scal e woul d not S 0

whi ch woul d al SI})/llBl etgrt?e?gl%@%rﬁgmpx%gr\gﬁﬁégﬁ tlr%gg %b%%&ﬂavgcg Qirts ;ﬁltggrrlrtgral
nodal scal @fshe Gireers ke aliefchemenic, defmulgtnehSomet swhsasahesorpo@a:rbmeemth Si X
sesato r|t |rs sharing the sa ung i nterval e seyen white
SUBSTT i Bt rR e (1 9 SBe BRSO E 5 e 65 TP e keys
of the con‘a’m n's@melngwﬂh%rﬁqy%méawﬁ&wseeMmto%ap@agm}gn@@f\fﬁuteheof the
seven is considered the tonic. In the same wa he twe bi caner al

pi t ches prigodefaeg deviessltenondaxghangs inifialtones Wnesatan sedrgtiporto snablami que

scal es, or c rorratf}ée nodes. Since any tritone pair can have either one of
its two valbeso & et ed to be the 5 tonic, octave regulation on an initial

col l ection of 1’?h§1|ﬂb@ﬂﬁinl®e9h6tqwmpﬁgdﬂﬁﬁﬁtr OeVof torfel seledtibh aewdng, oef i ned
chromatic scales. Al six of these scal es have a uni que anatony and uni que

char act2r i Whick ghererpre masws butratier mare arshodelingd relgtionstyps of a Rlprlity efhe

t ht t

Mist o ans e depi8s £irBTf chlod QoREFARL BULABUREd Indubii et RolliueEHS S,
by the bi qau@rcalthsj{%tMequﬂGémﬁd:rﬂlgeﬂtQ)otUMel) lmﬁcayiabkeroflmnﬁtiaicugjaba&ﬁeral-bmever

as the best e le for jl|lustrative p(ttf{)oses only the st ght maj or

scal e wi| | 12)‘ 5% Pthej distingt %“%@F‘Ftl A1Si tepe Selgctiny deyiges. CePmPYIIERs: O,
10z, 204, : ter: A
oi ot At a5 g g et PeianEiacdie g TRUA A B aRep a0 2,

scal e. 3Wnlthstghoin@ralatzmshies ibf Ehétoneobewctiyn dbrecafse(\fwesitatoeiudmgphaymsctrﬂ:edsarre | 5
har noni ¢ Zt“ri butes as. the g }ll ned scal e h ‘i] it does, th Eew scal e
is thus tefTREGIAR FEURGIRI Rotp dasiumepis, &t &% SB“‘“W? BedisdPE Bffsesat oni ¢
enbodi mentigstnandkds ABFRANYIRE Engd scale all oys two tonal centers of the
twelve (the tonic arid the tritone) to either serve as the tonic for the
sane isonorphic scale. The other ten tonal centers are terned the

nodul ating tonal centers. In order for a scale built on a nodul ating 20
tonal center (once agai TIT? 3?&#%1‘ ed scale) to be isonorphic to
t he defined scale, thergugugst el tﬂher e enougﬁ enhar noni ¢ pitches avail abl e
inthe collection to allowthis, or sonme conponents of the collection nust
be switchable into the desired enharnonic pitch. This desired pitch is
termed the foreign pitch. The original pitch it replaces is no |onger
needed to establ | sh the |sormrph| sm. and i's ‘ter rred a superfl uous 25 pltch

o o -



SUBSTTTUWD 48876 (RULE xb) 16 Jill 2003 WO 001 42596 PCTI pesasoaease bORJL 2003
scale: A collection of pitches sufficient to allow a defined scale or a
plurality of defined scales (a conplex 8cal e) to be enployed with

i sonor phismon a particul ar subset group of pitches designated to be tonal
centers, Two defined scal es needed fipitions ¢ to fashion a conplex scal e

woul d typically be an optim zed major 5 scale and an optim zed m nor scale.
Tritone pair: In the preferred bicaneral tuning system two nmenbers of the

full scal e thatTaioaes epdhrbed fhidtilehiomaiene2 ndntyeyplun(ng spERieitiad 600 -
cents as neasured fromeither of themto the other). Wen 600 cents apart,

t oget her tdesgribes|tle rehasionphip betwnen peg topicdP capishdnchire btk slmemepde ineyakcal es
{o'b S , . . I A

ot netd 1 4Pp0 Sl BSTRM MARL AN Syl O rilplidF BOLTHE! CIR" SRRl
chromati c the &drm teiddricarefess @ amenicral bf itssliXt dddstnonaampaitesactia @itelssdunded. a

subset of the full scale that it is derived from Detailed Description O
Dr awi ngs 1 P#ﬁt@.ulaingrff-'dﬂépartwﬂﬁsﬁ@%ca&?wémf:‘é@&Wlf&peaoml-?réﬁﬁ&kearﬁ& of the
required %Eﬁ?‘é {Rérval BB thObisdn 1o PAGAMRES it WAGleSyRkem r el ati ve
to one pitch 0§e Jgsﬁvgﬁgtg%%ggfggé rgé?er ence. IEHT;l Iocgted oneas a | adder of
val ues reduced Tond-stongi Aeseguonia] cdllcso hfpitcheh snstching tiooretically egul at ed

Pyt hagprean.perfect fifth tone 20 strings rising from bott t.o top. For
exanpl g(ﬂ 5‘§§B“390ﬁc°’f’§§?r’ gig4imity Q@“%kﬁs)é)fjé]i‘%ﬁ?@ﬁts_gj mgh ets‘&Fﬁdcé]{P‘&ﬁ’ét-eE"taFi ng, and
1188, 690,lixlk91¥% 118 Heceridy ordfeScehi rﬁémﬁé??(6ﬁ'§tﬁmptoq@?€t%héJsﬂgl-g in this
chart each of the two tone-stringS are conposed of 12 nmenbers.” Any given
pai r of twep¢ated fromtcomppnertitgcentpehenteilhe tarmahinkige antervat’' oman ateldged temshi p
can be contenpl ated as the key signature tonic.group.for any.six.vertically
conseout i viet b fafe Sher dfg RiarPuh "SSP kg lodiurd i e
next nost dippaiciisiecCOfLEURE UBkihE idi@Ral: PRbénts,amd cEhe, THdtceRRSL1dgover nost
consecutive tritone pair, this total of 16 pitches is suitable for nany

t ypi cal 5t h¥e8E. chord nusi cal conpositions featuring the straight major

scal e. For furtgRer i.nsi , He ' i r.in
parenthesis to ]?ﬁgdrefhgh? ngseﬁﬁgaéén ﬁ@g?ig@ﬁ#?ﬁ% Sg %?{&@‘T&é‘(}gg? o&ps t he
16 pi t chespdintoefasteranct betwiche se@iaie degrsaen B0 tHednieevainepardimgsiwot desigagied e

tritone to be used als a basic key signature. %{'ﬂe inner ¢ r«% 12 .val ues are
894, 396, Teas (@uclement frapgacinioprsTue) [SIgrmethyrre4nicass, Tagi08 702, 204
nthe o MfervdT8! (Ekund BierDUTHRRHG PLBEELhIBUIRICHE P loAnifigliugyCol umms
(906 and 306) SUBSTI TUTE SHEET ! RULE 26) 1 b JUL CU WO 00/ 42596

PCT/ USRO/ 0ie2B@:e Mheandptebmtddooesdpepl saypidalt bicampematabke (fFAaRicamebemndies aar e
omtted when.the.12 pitches needed.to pl the .chromati.c straj ght .major
scale are Hﬁg%ed E%%'éea&jéhe P%S{t‘éﬁltg‘ 6‘?%@3 ?%F pﬁil?ﬁslgf ggv?léfﬁ ‘éé%tg"“’ﬁﬁ%‘e next to
bot t om conpemnend sther Aritnd vaRR)is RiveilB@adfeRuheifeval T1 with the highest

pl aced conponents (906 and 306) as the chosen values for the ninth 5 and
third degrees, Chomasiginngthening pystohed disast seenetosidentfy the 4y indiddaalr aj ght
maj or scal A i | S .t h 1N . . i Lkakbky replaci ng
t he next t@e%%@gg%&gﬁdénﬁz{ﬂg S Igého%(c%ﬂt% génsd?%%t}l‘%rt\%q?ﬂr ? %eeéslr}gé\%lg%&% aced
conpongfit sineres. aMhle oA is @asllddbe Ollegre, thallyelsalf-ametabeveit ghitehmeadthedemond
degrees, the revised 12 pitches can successfully pfldgy the .strajght major
scal e wi t hiSt dest6%.0hRe $5hv9101¢ oac shovoit thamagrssepnd alghg digteni¢ pam oup for
the 2nd a : [ [ oG i,y for
the 7th and*Endis GRS PR RRiGEER, BRTsCckekn bR Hof kR BTmindouh g 00
for the 1l0sftheddicHihinolaberagssysidii)ls epmedteruoeht degree dicrigt twrewbolesever al
tritone pairs in addition to the three (t.onic¢c, dom nant) and subdom nant)
basi c gr ou{g8ss 4eVe ﬂ@fe\?&%ﬁ%d“ﬁﬂ_é?"@%l°f§%ﬁalé?“é%ﬁurﬁge%%)%ﬁeﬁ§ds ?eﬁlgﬁg\[/aet‘ﬂ

typi cabo t hg e 8?@%9, SONIA! thi 220 BrerdalINRUEHAY, Wiy it ied £ek iR bawvaddl on for
three octaves of” an enharnoni ¢ keyboard suitable for bicaneral nusic.

Fi ft een cothatsc 6f Thisaheorkatysdggne nahmstaturgas Sameimed wred sierath fayerensss. The

chromati c degrees.are superipposed for clarity. t e in t .

et angul B SLinrEeRet ShalBARE oo el ¥l BB Chdnite i¥onie 1 gn

wi t hout octave regul ation. For further orientation, the pitch value for the
tonic key 20 signature (0) has been arbitrarily assigned the pitch value C,
and this and the other (I I - val ues derived fromC are
shown in the central po§p?$3k*§?ﬁé§bﬁﬁ?ﬁ$8§i§§§ rectangl e. The fingerkey
val ues in each colum rise by 102 cents, and the value of any horizontal
fingerkey to the right increases by 600 cents. An octave repeat ( 1200
cents) for any given fingerkey lies two keyspaces away in a horizontal
direction. 25 Fig. 3 shows a perspective of the keyboard of fig. 2. The
hand is chording an ascending major triad (0,4,7) with an added 11th degree
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WD 00/ 42596 PCTI U500/ 01259 1 s "~~~ 2QQ 11 fingerkeys allows even a sh@lJUL 2003
handed p&®omm2ses achi eve this exanple of a desirabl e voi ci PIGTABANN125% her
hand on this instrunment. ' Fig. 4 shovvs] a fingering | ayout of the chord

bei ng played by the hand depicted in fi'g. 3. The root note is 0 = C, so
this is a C derivatiye chord.. 5 The other. pitches. are 4 = E 7 = 11 = B,
Land 2 = D¥eEames dBisye dsingodusing Rty oRlURing glicagmus s gichan
ascendi ng, dh; ndtshérg%l’{@ntd%sé}{bi@gQﬁ%v%]trédhidiﬁgﬁ&?den?dp%t@@a@;@% Riydr degr ee
fromthe next higheSt octave above the tonic. This particular fingering is
di f f er ent sqdate.shape because it is based on another of the bicaneral nodal
scal es, where bhe diatonic mgjor third if? 40s§.cents alpoeveethe ic. 10
This is techni &Fﬁvﬁr%ﬁa‘}%e AONHEIHOR T Fons-LuRe memb ety Sxseei g 00 n i g, 4,
but soyndgerfli bf RESMEn DREAYSAichhE feddive valdealikeTmal cef@Rloea teas valut FARMNT
intrinsic intervals than the straight major. However, each scale can be
consi der eletwsenthedonigsnil dlxd aspenstingestaree! the sonasnl 2ip b1 dangtbysHbugtingdor hi s

Conai t1 ond UNer st GevRClaotRal BRI FY G Rt R B 15

degree, ap@ingh@tiPtheDchRk vERYs SH@askitha peeBiveceldthale fakindlsomdegere (in the
octave bel ow the toni cé is an Anote, and this is an A derivative chord.

The 1 = Chefyeer R agdl¢ae cenyst hbusghaeonivelugs @f the fivemmeabeye of tis tenrestlingit oni ¢
fifth 8 & Y i.at oni ' ; = t he
di ator}ioc 5t7§fc§ﬁ?’s§%g?$i-{:ogﬁc§wsh%@g c%g{eg?r%pq%getg%? fyg}? gfo ra%‘rﬁ:tr g%gi&gr?%oﬁ%B cent
maj or t hi Beg, QT2 cHA, el e Whea sefamedpt dsmasbersoNodefacdlseale2futfeifg. 6 is a
depiction of a note-f re‘t | ayout fromthe nut T6 thrl?}iugh the 12th notefret

posi t | ons T4 CATRARFIHS BY kPRiRvA regHipied fonerHTIRs PEANSHELY Bansppsediie rdpwn
Si gnat ur ese PRk MO theiBle! FBAMHR cRbihbRAadgi RAYHRIHRR filch!

position It es an 1 ndependentl| ypl ace note-fret "positioned to generate

a preci seoftltecty8fwatuet doabdssinrthegetave edow vla todic (ibyt freds itseHliv sizesi ti on can
gener at.e two possi bl e cent. val ues dependi on whet.her terior
ot e ikt SEueRa OB RutRavoToR FEBEE QA SRnEh o e O A ORe 104, 8hd

submer gedgo@ubrer ged note-frets {not shown at this resolution) generate a
pitch 11.7 cents different fromthe lifted position. In the illustration,
each |ifted notRefineéscile finparequaldemppistienheiecuon pboptaviegegelefedr ence, and
may or m lLan. w th adj n -frets i i | ross the
br eadt h ot PeisrteRisl s EHAPRE REhE bl e Qpfhahe BiRb bR BE %
C# posi ti dmervalsdfkizetsequential drided Gligeith il DinttwaB (B séleontdpontiingno tHe

adj acent notefrets. SUBSTI TUTE SHEET (RhJLE 26) . V\? 0&42596 PCT/ US00/ 01259
~ 6 ~U , editippals Zfongs peplq Wéersalms Hawrd ashrematicgletigeqiqale t B not e nanes
removed f ggoRgtdhar ' §06r plbdidifE oyt 88 nBRk bef Srsveh bi t ed.
Thi s draw nsg %&nostuel?ggg%g#g@@tggéabﬁgIgned “’E% SKOW thenr e%?tgllr vet p(’)lei tions
of the vamuwuenkidéfied weledefpressngtmoredbin bl pidches Griataryto finetonabiichghasunent ,

as one nove t he neck (towards the RQridge the averall. 5 fretlines nove
T oser 1 ogERaRria A APpeatS S e Al b R of bek iaR et Ty he
di st ances tRRENRAHIIM iAfHFPRIn® s@ch 2R duitaF BF bi€xAETRI &n_ﬁ%hﬁti?ﬁfﬁ@éﬁr@ﬁ%&ﬁ@ce at

the 2nd fretline T7 fromthe C# pitch and the fretline of the other five
val ues3i s iy Jwghs ghramatie (iGnexpressingel lLupitahise relasivie tathe hionivpirehf foee kataleof( not

h , thhs. i st i1l h hal f. Precise.l t
Goquced by 2 QiR B Bt Bt et o RERE doMed ol wshIRELEF sbBRG TS 51
the E strifivgh b%e @neeffm@Cind ik thhm MBGthds; 4 osraliesh diédises@bnichenrt ri ng

di stance fromthe bridge to the nut. This lawis so precise that a perfect
fifth is vanpaten of thisavquid hayve(the carspquenge thagat ramimaeioneP ke siydidtoas. O her

interval s L i O 1.G. flLQ. 7
Wit a nBany oAbt FARGL AR bR S Gppraled bying BB bl A afekbd T
by 11.30 cevitich wdbldaldohRbtréntheQyaindtty ofitheisik npalal syafesof the of fsets

exhibited by the note-frets i s naintained, but has uniformy advanced up
the neck (towari&neiel Medadgedlesy! israx fifterent defingdghrematigselespresilengl e B

string of Lo ' ' ) WaY ad fretline is
now exhi b?fglds%éég?ﬂ%glcg%ﬂfeﬁ%p i igﬁ?)él;ngﬁ hée@JAr\lll yrﬁghtgtﬁa?%}p%?éfvggt s Cr espectively
soundi ng pitches C, F, and A#) 20 fornerly exhibited by the 3rd fretline
are now exhibited by the 4th fretline; etc. Fig. 9 shows the neck of fig. 7
after a nodulation to t ] F# and C notes have flatted
by 11.7 cents. Note tha mgﬁhgi%éiﬁttern of the offsets
exhibited by the note-frets is nmaintained, but has uniformy advanced down
the neck (towards the nut) by one fretline. For exanple, the single B
string offset fornmerly 25 exhibited by the 2nd fretline is now exhi bited by
the 1 st fretline, the A, D, Gstring offsets fornmerly exhibited by the 3rd

o, o o o - N N e - o .



30 ei therwbhgkey signature of E major and A# major utili z.p@,@@@,ﬁg@hﬁm 2003
maj or scale with i sonmorphism Oher key signatures have other initially

lifted fret-position setups. SUBSTI TUTEB SHEET (RULE 26) 16 JUL. Z-~ti J WO
00/ 42596 PCT/US00101259 13 Fig. 10 shows a conplete full scale note-fret

| ayout f orfingetiieyawé thel coguno:apxaaoz prwvidesoven diotontcomadi¢sodefratingaomt whichof and
‘posterio ote-fret |t e, shown zen diff ent cent

val ues er‘rﬁF%@ev&né? gorﬁsh% 5%5% |fs%aa't"?1wf“?/gi%eim§ﬁ§‘ cgpgral RIS al ong t he
left of thﬁ‘oﬂﬂé&bﬂf@fx &ﬁg?u@tﬁs thifhRe pWRs BIMVAFSRM GnifQé ScdidsSbr A@SMbHONS for the |
S large E string onl so for further reference, the note-fret posi tions
required traodss. | nqermlyrtmqneaplarryam havectithpoana 91t t&’roé’all%éﬂ@@ltedﬁqw&me names

pi 1 chos artbite SRV fu R o B Qfeo iR N athRIRd Plonst ot RS aufEn PGy o

on either s differént@efiféd Ssofdtc §alisC AllTdIL of tdsy icdlialhatot @hi@tandianmg t he
ability to rotate between two positions, so this instrument can generate

all 10 of AHenpeshrpdstsistpowhicimost igporiant mambss pf thesipsrtermesd the skt at
any given I t har ed
byt he. nutTIPE e iy pTRERh R s @ diblomBi REDNA HiFlbokGat
anteri or nemaltén of cootse-+d eriplohDihdraalks ;tmexdlebbghhaehjnoatgbrat syseamgageuding string
effecttvelﬁ %gortens the stri ?{% | engt h t% t he prop ﬁ{l ue. Every 7th

not e- f 1ot heHYF @ther mrodsl reddss: Homwver 85 heReiteramplsdor HOSEAH YERIPRSEat s t he
exact 15 For

oxarpl o, (R Plepofth bllr 2% il e P%ﬁ%%.‘%%%‘%%%ﬁ% PeBESUetting at

t he 7t h notaguesr & 172,2D4( 2324 306,498BO0MITOZ B U4s 896996y andolB8val ue to F). This

means the entir hysi cal aspect .of fh irst six fretflines,i eat ed
begi nning at th %‘ﬁe?tF%tf‘rpﬁéh statiop P2 §‘Jd} ef} spalp HKE &8P BRAgrbA oéfcprt‘he 13th

(not shownf 2a1k §dale. NBLIRSSARYDvideltRsiréH, tue(anptthesxtw&)are &Qprﬁygmelsame hows

anot her vi ew of the guitar neck ilTustrated in fig. 10 A solid puIIey l'ine

T13 cohhedtasmanic afribuies ak theedefioed sandk itselfy 3f tialees, élse Beve§Calg s thusdempask

magnet i it PR ERaiAy e lnelpekde. ROPHSEY scinbhi SHtbobdnr T, o

pul | ey- 1 i ngerider ddfined ecalé LESHI WO t@ﬁartclameﬁstcrrane tvefive@he walioyard the tritgneyr
submer gi ng requi red enharnoni c val ues of E and A# as 25 required by the

oper at or . ‘FigEhen sgeve 45 the tanig fos e sgricAsommerehigl sselegdhg OHr EISORECCRISTS | ve
other sim I ) t he

oper at or | it Y ek Eng PR GHRE) i ButTo SR AARRLADIRRE A T
mechan2@mibmal cangu(drae apgialos a'ﬁbeeqmzileempmetﬁ sexlle) Td Be iisonsirphvn to ilfetdetinby pi vot
T18, which subnerges posterior fret T19 as.s uttI T16 passes underneath
and’ phys| Ay SRR ik SSRGS SHOBUA o FrRBdoT of | er s
T20 and T2R10UtHhke oP Yoh& ¥opBfenkled tRScoIREIGH Bflst B ¥vakehablede® the e@liredt hr ough
a hole in shuttié T16. The anterior position depicted for shuttle T 16 was
brought abrobarmpynic hiclarkhés desired pigeli wderofedithe foseign @itch, Bhe grigpal mwbhe

airoct i on TSRAERAS I OTRST s ) Feb R Aegso AP Tty Pamed a see A0 ook

(simlzs toichi SHelreyvaionBlbaike Ménﬁedhe@me@eha@xtm% £ake snaeRTusiatlg of
shuttle T 16 and pulls it along inside housing box T15. For clarity, the

anterior vio) f@flgﬁl@@t’@baﬁmgmﬁoﬁ enetnahowperflsowsithes.a vi ew of shuttle T
16. Mass novin n no FﬂﬁR ndi ng
on the directi gsnl];rgf ntsh\( tr\tllerrent c? %ﬁﬁ)lo n@ﬁ%(?eléﬁlstt ‘1;1#] Elkp% |regt| on,

st opbl ock pifeh. \inthpefefred @nb@dinmsit, thhanarmterxrad)rs i Heernd. Eheid¢fdendente oand
woul d propel it back under fret T19, liftin and caus%agq Fret Tl7 to

subrmer ge. hememany iof gheipkingsh acalopifcbas areiredyy |t9§’8 POFeRiiA ToRAL REUEISt he
guitar j smal |
Phat ol one G E dsety SoRBRiBREIaRL L Al B o b e e o B g
posterr or scalea box and cleanly sound either of the two possible pitches
produced by the see-saw action. Fig. 13 depicts a side view of a ganged
pair of two-way fret actions T42 and T18, either capable of enabling two
different enharnonic guitar string lengths to be sounded for a string T24
shown hovering right above bath the lifted note-frets. Only 15 two pivoting
hi nge mechani sms T42 and T18 are shown activated in the sharp position by
pul ley line T13, but a SYBSTIEVTESERF RWLER6hani sns (not shown) are
actually activated by this pulley line. Inits entirety, the nature of
pulley line T13 can be seen better in f g. 11, and pivot hinge-nmechanismT
18 can be considered as any note-fret labeled as E or A# in fig. 11. This

i s because every nenber of a particular tritone pair 20 is ganged al ong the
sane puIIey Irne so they can aII be flrpped to the fIat or sharp posrtrons

e a4 . — . o~ o



15'fl ow t hrough off status (non-activated) double-pole relay T30, thr’cﬁjdm- 2003
bot h coi WaOre®4249@ coil T31 (generating a south field in pr?&T’HﬁQ“{}“ﬁ? bot h
ends of mule T25), and back out througly relay T30 to ground. Wen required
to also be activated for the reverse process, relay T30 is powered through

anp T43 under %mﬁgz gf %@{eﬁ?ﬁifﬂ{iﬁ%gﬁ%ﬁ“ 1 828b& d RFked §ng% zr ftt tached to

.mninmule T33, are unction to triang ock T34 and
m ni mul e PRoalitWod de finedrsenles (muasplehsalayio bekmploy2d withheordampbisen @ca i on (one
field pushes, and one field_ pulls) of the two cqoils T2 and T3 ropel s nmul e
T25 to coPRIUFPRT BAPSREEGALR PEP‘fW%QQS}gWFéirtQtbf’rt?ré?ﬂﬁie'@e‘isog‘k” mﬁé§ga$%sen t hr ust
into notc Y. [ .0 ROYEN1d t9hi8NR) Befh dPibized R t he
processorHi%d%tgggcaut'?ﬁ{cﬁgQ%:Sgdrbtrnean{#n{a?}% IS pain 1i nB{ he ilﬂlausltzrat;é@%l, t he

not e- f Set scal¢ endad optimizedemiwortsesleor |ifted position by |ock T32, and no
current is noving through relay T29. Processor T27 is pronpted en .t he
operator placed rg‘l’l‘%? m?{ndhe %re¥qgg€i%éqﬁn}ﬁéq§|turplgglsy5{:§1}, tﬁ‘f?o‘“ﬁ%‘ﬁ?"é?é\gg full

conbi nati @ ¢ hRAEVI-Saky PRARE SheQhtehE (f FRRS 100 RS I8 Healllre iGNt T al

f oot pedal _e%\a{/eaen si%ﬁler pehél s T38 eanc?f TBS.&%he processor T2€7a égcersses a
tabl e of euhered thetl td theiter). BibeT400 cantolapary gsthepdiicy tholdethayinispuer el ays to
activate to fol |l aw.pedal co. d..Th 4.values i.n.T40 are subdivided into
flat and SEEY VAR g By B airsrs of REVSE i e PhRar it £g. 1
Fig. 14 shows ité@hank3ailft @ ddfined PABEAld htail £midifiutn 6f $x tdibhepairsFoy this
reverse procedure, the p processor npnentarily activates both relays T29
and T30 adefiegsd drematiosopicecoatqpns 4 inaxisnunp gl K dr1tpag ppiss gad {5 thas § subsei dwi ng
positive ur llzlnst ltghftl.towdthr%V\Ichoi s T31 and T26 in the opposite direction
from the routie G&&™ A PGS "Fhi s causes a north magnetic field to appear
in proximty to both ends of nule T25. At the first instant, lock T32 is
pulled fromnotch T36 by the novenent of south magnetic mninule T33 to
coil T26, which then al | ownsDetailed Pescription @9 Drawyings,r oach coil T31 25 to
the 1 gfst. As the enpty notch T36 reaches a point directly over |ock T34,
the lock is thrust up into notch T36 by spring action (not shown), which
secures the podiig.iloshowfs atdoenphaie ecthvetegulatedtZ2demémber dhiaft tod ¢thepegitirédons

depicted in this illustration and again signals th rocessor .to cut the
magnet i c (Piff’]i"‘é’rfgr ?%?%E%‘hmteﬂ‘e"frtgi’ g&‘f% CFp, B‘I“ngoﬁ‘ysV&T {?_iaégﬂ?)ov? Rifh @% exanpl e
al I not e- {4eQbRatbPhs thBSeBleflc & NrosBkel 6n 48RRIk bhealsirediRed B Bveent s in sharp
30 position and 498 cents in flat position) together with all the

not e- f r et dimersiongethéy chiag shhws 1920 hetdegregelated | Ryglkagorepn perfee fifth foneshar p

positign and 1098 in fla Siti . _These [ Liches are collectively
ont r 001 e i aRtragthn b3hoBaR o ik nedms: s SR P S et Friieo Brer
(RULE 26) the tbaickbhe-80i03, a2 10884650 69F@hA4 LSOO p2H 3 Ak thioneonsadtties fnor the
other five two-way note-fret tritone pairs are |listed in table T40, and

each are &HpFhat edehd firaodang siEings A \wATPEEFd:0 1) ErRbsry.c Ay 2aY eRsH
flexibili [ ing.; ' j . agent
tritone py Puf hbRRRAN Jifnll PORBHT R, AELE MARnHh £ hOtLReAtAn

f oot pedal 83 thedteyaignaaat smingmobe foraihy Sixpetadadl yrooasechevgirnonaedrstod whlidhow an
opera:zgr ta individugally trigger all six tritone ]_Fairs as needed. Fig. 15
is a t%One''dRamErber4 Os%theraWﬁngf%raPSprewsbm SECHYR B I0gA PAITANTAS over
reeds TA6 yanckx thost IB4/ERRAGst LhfkeE @M BB PaltythketbtAbM g ?ﬁcﬂgét@éhi&ﬁ% @ the
two avail able pitches separated by 11.7 cents. Another two reeds turned in
t he opposimagytgpidilthreeicbordamesicl compodiliowi fagtusngl thESGraight titagorchalrbEor t o

i d her t i ich.s always d d by si.nil
eans - TSR ng it Geh GRGRiReiEnts SR aRuC PHEOSESmar Rl odas el
pi t ches athexdit AIMENIN thE biRdH, ,T1%%5%&?§th@ﬁ6$ikh@§né@bﬁwr e R4d déghge Fi Q.

16 shows a pegx;f)ect!ve view froma slanted bottom angle of the tone chanber
of fig0 1%nig end thetsixdfriamed tritenepliodsaisedras abasic kryrrignairel e figner pere 12

perspecti 151 t O4AC ify the di j I ine i.on of the
vi brati ngvfglélgégr.e%gé’t @ém}a%ﬁ%gg’ @@m%@%ﬁl (%IIW S]“?Ibg.’ aﬁ?%’?ggtﬁer’ OW%%thoﬁe
chanber sirdg ofi@! F6hDWthe hid@bstiplaredid/é BcHebén fiRatvoRONMIE906tind BE6)r eeds.
Fig. 17 shows a one octave 13 pitch chromatic harnonica froma top

perspective view, with the top renoved. This sinple instrunent |ines up
ei ght tone 20 chanbers left to right providing a 7 nenber natural scale

when bl ow ng air, and d;g?ﬂgw i to be introduced by pulling
air. This instrunent igéca I brat e(sjﬁtﬁgkg?g}ﬁt%é straight major chromatic
scale, and is shown with C key signature elenents for orientation. Wile
pl ayi ng tonal centers of the tonic group, no alteration of the 13 pitches
is required. Danper button T52 is kept pushed out by spring T53 at the 25
opposite end of bar T49. Simlarly danper button T54 is kept pushed out by

C ——— o, e - o



10 JUL
bl owi ng VWDWed28Ad T57 is the |ist of pull values. Fig. 18 PSHTARIOOIRSI ' :
aftermath of the operator enabling the gom nant group of 30 tonal centers.
Danper plunger T52 has been depressed) and is held by the | ocking edge of

gl T58 f T53 al
bar a0 FREEIE R R AR P eh ST T2 LDl I PRSI 12 BEhESy Toro Che
chromat i ¢ nebddas HhiaySHBSHIoRITE s§H§EtTmﬁJ81:chlila§r)e used-b&sedn tz@aﬁlé/?oﬁ)@/ B2596

PCT/ US00/ 01259 17 to allow the straight major chromatic scale to sound with
the desir é@tla%bmlmﬁsw\emxrthé)oa@mQ@ampngmté@‘ﬂl(anﬂ 80 of thesld mitchesof ) . For

an exanpl f [ r formerly
soundi ng %ﬁl tggﬁf%&ftlpjgc enqﬁf%% andﬁ%g?%’\(hg‘dﬁff N&Rteﬁg&ﬁgga nsri?‘iundi ng
306 certs aﬁdﬂﬁrcﬁ@eg&@&ﬂthcﬁe‘hb@ 121§ chkocapl ApcdsbllE psoaihe shazbemdpatadle (t he
diatonic third, or in this case D#). This is reflected in list T57, where

this pul | Wil isempshismonde: denigartgoun. By imealll isalasisihe aexios terent  val ue
reflectin I mat h of
t he operatg'.z 8%@% ?ﬂgp{( antdb g 9@2% %%g{pla@dtor@q% ng@%’}(ﬁ%} Q%ngn%%

pl unger T34e d:tmsexbeﬂnesd&aprlesseg}dh aadh gecosd tiegrdesbyhetthexsbd)cbkpngh@dge 10 of
recursive rele er T58 resisting the return push spring T55. The
required fSB?fé?%Hﬁ}sBl B strmigh or Sl HhisP BRI €8 (s r@féong%smpsm on

° .
tT 5§ s m“ﬁg?g@{iﬁgﬁeeﬂbgléb?rg J‘of‘tl‘{e@nﬁa 258, feghlnd u@d asTm: %m kéyez éﬁgpgﬂd{gg 3st

ue I s now 7 ovvr n
shows a 192forémt 7thaindd st réefgr@sﬂthg; fohthe rﬁﬂvemdahtth dﬁgltehe addrﬁﬁes fravﬂag/lOthn

either this or a own in f| ush oper. at
recursive af‘g?gh‘geegrfﬂs ﬁﬁgg A S ITHIER fPY.‘S‘%@EOdSEr %Qtr”t BierPaEsdn éﬁ 69& t he
respecti veo gRthi@ (tdnid, @bHifank haﬂd'sﬁ‘@dd’nﬂﬁﬂm bisic fdaps tridreidedelbPEd Busical
arrangenent of tones. Fig. 20 shows a generalized chromatic woodw nd

i NSt r umentSCOrFhearpbg/Biréamedithanavidletypiost Meemehord gingsnoves from the mout hpi ece

t 0 exi 1t tone hgj; if 7: ﬁmgov&sa RhoguLa c@nﬁéﬁ?tl&?%r t9EE BYGvLd d&%‘ %ﬁﬁ@xlfxcfmé he

physi ca di st anc e al rs ream wou urre to sou undanental O

cent pit ctkeyBdued ehitsdle for bichiedlbusie. Riftesh avlempd alRtgakeygr(acihbed) posi tions
sufficient to_generate the straight major chromatic scale of pitches as
listed bedYed Brvifa ssien pgfpes. ifrlré chjoghtic sieerre ¥ e SHBeEPHGdtiAeclAdy A al scal e

(i ncl udi ngpd ?.ﬁ angé@ﬂ rﬁé}ds fa@es?ﬁﬁ%@pr@ﬁﬁs iR CERR&% Bovh'® thOHERt

fingertips bot not t hunbs are place aI ong the
ventr al smlﬂwmmctihﬁererghghbnhﬁmdfurthexodmmtlo%tlmmn‘cheahxmfomtrmeemac kend i s
posi tifped. to al e ri ht t hunmb t h0| e of .five mechani cal
PE A siule (il pec sl elar e TR E1 R e 5 Pod it

| evers i ndiaditinal leftel-hdrhe Ralgaicdhtd HBM 6 arCaicd@nhahe taMRI POIiGSH offdRh Pi t Ches
are indicated to the left of the barrel. Fig. 21 shows a tone hole T61 in a

novabl e se’g\rgérk@ymarmie alhg ﬁﬁgﬁflf@t‘r%m Ca@(ﬁoﬁﬁe‘l ssghpAP2 sats.nddles f ur t her
down the ba uﬁ & an?}%oﬁ taGI rk”gnuﬁae géxt ﬁlcr%a?gsedf R &L 1AL §8£t' on.

Thi s neans e or clafinet can have certain
sel ect ed mu(tdmty) ff@danly 1€£h fyetkel. 1its @@t ksyspheestanarydn awongontapdiedctidnd

SUBSTI2TSI 'TE SHI%ET 3( Schj)l\_NEs azge:%spectlve of the keyboard of fig. 2. The hand is chording an
ascending major triad (0,4,7) with an added 11th degree (a diatonic major 7th), and an
added 2nd degree raised an octave above the tonic (a diatonic 9th). This particular
fingering is based on the straight major scale, where the diatonic major third is 396
cents above the tonic. The wrist has been angled up and to the right to allow a view of

30 the fingers. With normal playing posture the wrists are positioned at more parallel

angles to the playing surface in a more comfortable fashion. The compact layout of the
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16°JUL 2003 ' WO 00/42596 PCT/US00/01259 18 mmintains tone hole T61 atf@ JuL 200
parti cul aWON04RE¥%ce fromtone hole T65. This position is fdrCHHOMHC '

group el ement. Fig. 22 shows the draw ng, of fig. 21 after the segnent T62
has been pulled closer to tone hole T65 1by t he nechani cal action of |ever

PO e SHREaREs FpWs el b el Riadtiefon 18 detiBy O SARIICLr 4 AQTab

.previ ous p ron i1s onlnan grou

el ement. Figicing3vitheMSerthBed b lis deimesf f 9. 20 with the five accidental
lifting | evers renoved to allow a view of included pitch shifting

* nechani sms as s®&h 4 showi gdinggringlagowtnf thm@qrﬁhmgcpﬁayteﬁévym haﬂﬁaﬁiﬁmc(f@dot

Two.at t oo oy abie S ERE - Crte BRI A LR M B o Tect Foreign -

" pitchess and t huneonabbishdshe $uiEjom Gant —gz eup 20f Dirafzad ageotes.s. A frontal
view of this subdom nant shifting process is shown in fig. 25 Pulling
slide | ever T67Fig Salsxdewsafiizenng laygut Qf&ﬂeﬂsﬂ@dﬂmﬁemﬁﬁ?ﬁﬂ‘h%ﬂ with 2pAddeshor t ens

the 1 engthy o delfed, ShAF Rl u3 LESANGRAGDLEE 6 PORR] A ARENOL o2 of

two other novabre segnents. one e segment of figs.
21 and 22. Tﬁm;mrtsmmtrmnmm&gmrmffpfem/mches;pdHmatm:rit sdtasédboreagmhgridfciees, and
t hus enabl ES t he dom group of tonal centers. A frontal view of this

doni nant sRIRMERY np)crda@%@ s wharg hgdiptnici rgajon ghirdgis 408 cents ﬁ%oweéb%f%u%ve in
opposi tjg difEGE| tififica ?ﬁ?‘* tﬁm%ame@'dm PR s Pﬁ?&?m( n%m sfiowhdgan pul |

t he opposing | ever t oni osition If exanpl e lever T67 is
engaged af tlecferél'rﬁﬁaezﬂxshalds pasnuipusiodsl sealelhaedlffemem hnanhi;launtpmlstthmntheThl s

prevents the .t variations fr ver oth bei n n once. .
st BN e BPERe: risderanem Dofonsidsretts Seaedutionly Pret foe e
chromatic $anW@pliedtidnhSiA@NLS n%dauangér}h% had 5ts SHGWR the DilOdYgRde Wgew of the
sane instrunent after enabling of the subdom nant foreign pitches, and

lists the ewylianeousnosduions wharethe straiple m@pah@dtsmaméalsr@gh@htf@ Oar e
physi Cal'SI yggr\éﬁdanﬁ%é ?ﬁ%ﬁ?ﬁﬁtey OS:NE q(;) Glgggnﬁ{eﬁttﬁggthfﬁ Feegp'l %?togﬁég élgg/?ﬁgagg

192. Fig ows a Sane 1 nst

t he dom narhe thaic®igih Ainbeesd thivid ahissd&iviatiee churdeMhe dhs OHRlitch ssr@ksifSthe The
rel at ed novabl e 30 segnents axe physically noved to the sharp p05|t| on. As
such, rmvaS}aéor%éfﬁbﬂr Eeervamesthe dipiree 88, &isGf seavesias the diatome wagy’Hes a

306 cent phhgh 4§ &9950&‘%9 Pﬁt&n‘?@mﬁqo% ?ﬁé léﬂﬂﬂ&gsﬁggﬁ%fﬁféé gﬁé@h detai | ed

in fig. 21. The ot novabl e segnent g (RULE
26) 16 Jharg@03 c&ﬂrﬁﬂbﬁm&ﬁﬁblﬁ'@ﬂ USQ@df@lJa%% ob@nmlzecpmmurdeaiethe sharp pitch

906 cent.s when S. sho 894 cepts e
hove. 20eut - o waJE QTS PHEDIRORP bPOBITTe IoHLTPRSF et THATHERe 188 T abl e
mask T69 V\ﬁfﬁeh?@s&&&tfbﬁb bi9¢ BickA¥RN Suithr! @h&qéy&x@‘?@fo‘?%e-r % s‘?gﬂatdtr@s E p(ar rel
5 T68. For illustrative purposes the mask has been noved to the of
T70, whi chapg A# major. Under each string at any given fret position lies an mdependently-
placed small note-fret positioned to generate a precise pitch for that string if activated.
A given scale position can generate two possible cent values depending on whether the
25 anterior note-fret or the posterior note-fret is lifted, while the other is submerged.
Submerged note-frets (not shown at this resolution) generate a pitch 11.7 cents different
from the lifted position. In the illustration, each lifted note-fret is given the common
musical name for reference, and may or may not align with adjacent note-frets in a
straight line across the breadth of the fretboard. Viewing the second fretline from the
30 nut, the C# position is offset (in a flat direction towards the nut) from the adjacent note-

frets.
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nor mally &ewglssegt all times. A locking lever (not shown) Wg@@fﬁ§4§dbl'w 2003

the operator can shorten draw line T71 and lift bar T72. As bar T72 rises,
mask T69 is thrust to the right, whichpelocates the tone hole in the
center of the mask to a position 11.7 cents further down the barrel. A
retrograde spring A&l hoBahPALaSAM AL, § SERSHE 6icHanfes Rifo vl 1BRberE/2 Light 1y
‘pressed agai nst The | ower corner of "the mask. When the player disengages

t he mask, csevheen obikedistiontivefrerpaftemtexbivited) Thisgirewing i$ hotetoFede, bathi ch

ks bay T72 ivot, T74 d al the..spri lide th k .
back 1o t REsene B Soepiaé Feintke pesfis G R arigd B8R gt ety Bl ayer
in real tidfg fReel ohdRAeRtRQ ohehRFk YEthe rieEIEgto%rdgrt@@bﬁdg%?,rthia%%rﬁlﬂ pitch

energigg froma tone hole by the required 1 .7 cents. 'This alternative .
novabl & nestlingssnern ¢losarogetiadr agdfermisind hisowgurblphepomiren steahibitap b thehi f t i ng

met hod of f.gs. 21 and 22 ich utjlizes a abl.e outer barre

encapsul atcflﬂancgﬁée%e‘;pﬁlbé. %ﬁkﬁ}ﬁbai‘ﬁgl‘e.qré’F‘PIBP{Eg%etqgggefCﬁﬁtéPceb rt{l%%r}d Fig. 28 1is
a val ued Hr@RsTHEFOM BRUTPPRSh Mdlile Bbiink oF Ble ARG TTRIvaRies FdiNNERY Fhem | ef t
toright first as two thunb wings and then as four finger spoons, al

al i gand 200nrctaveeun dmeplaaidhe Th fraskinenfost shomunithis sage Trgarheawd heve i ng T76
Lo Spin kBl RR SOMLERALT AIIEONONLRaR, EifhvaliaRe! A the pi L ch
in this case .gcentsIn certaln conbl hati ons. The rightnost finger spoon
T79 opHr atexample, aiBpitél off ZRdeqts onithe Btstrinpgis BGRrfee HH, and of locatdB2/3adzchfopen

t he knucklﬁ%TSZ, dr oppi ng the sounding pitch by in this case 11.7 cents in
certain cdhbsragdwiancefram thedirples s et hhishaw yspiodeciss that 2 perfech fith
mechani s | /91 S n i [ . | -olil.1 ng
Toope conts Saved 328 1% FEREEARUALRS Pifitoral Qurct BAFRSHANERIAL D ¢ e
art. Fig. #2&istmavies.r epl acenent of the two thunb wing rotor valves with

conpensating | S ir enters 183 of_ double valve T84 and T8 | f_ opened)
only the 204 cgﬁg $5€§5"'§ @‘eélﬂ%ﬂf. 1§17 aftst B AAtion te g qO@‘Bﬁfén&g? hs&i y t he

396 cerd | Hamd sorddAsad shalelibyaRensdisl Ndi@ e e Jv@ﬁtll"@s&?gﬁttérﬁgptﬂes al so
added. SUBSTI TUTE SHEET (RULE 26) 16 JUL Q003 WD 00/ 42596 PCT/ US00/ 01259
20 The Pr effBeiseahbiicd byithe n@hifminis nt2igemeed, bud haneniformly hdvaneeduy et i on of

the prefer 12 er .bi caneral. scal a_reference ni .0 i el ect ed.
H T sr T O T st bRl BIBE hrith TR st Pror B B B0 S e & Sl Bel e e L e,
Then (by qbandinagpitant#alitesy ettiitiasehé RaG Genibcesnar exhidired bdttrgain. For
exanpl e, a six nmenber tone-string of pitches is generated to the right of

the initi dfetingmitle §; DoG smpg offssts(respeetivel papmdingPighesly, Beddiit i ng t he
fourt al " t - ' nts,.fromall six
val ues O/ tfggnééﬁe’-é l?? ng}p ?’g 35%%\%@?‘? é%ytllont %lg&?%fn%hgﬁggggﬁ\%tﬁé't wo perfect
fifths above i tEigahehdvy the neelgaf figy & afiet aesododdtiowtd the sibdéiomemerAllthee si x

di sti nct | yi it i1t _ but o | abel ed ik
thi st < 2108 e Chpatts Pyl Bion? portn, Nohdht dhs SUAeal BEUALAARG THES st ung
of val ues JkR cRniHicHAYliNe hOETHN & 3RliRaReq Nl hBOuS By ad N cesldwRiRNt

val ues for the non-octave conponents are individually conputed: 1404-1200=
204, 1200-reoRéowesis theoa) baoss figdde. Fooexarwe-hogngle/ siring affset foanerds can

t hen put.,hn Size-s ntial. order, .{. ascendi order, .the tonic):
0, 204 2S?Zf,hlbﬁﬁéI,by%ez?ﬁggﬁgh“%ilsh‘i‘c?"éf”f}i);&tte %ﬁ‘?gﬁtefr'%}gfleﬁiég%f" 'g’ggysg%?& s is used
to build afsecaptnddnexhibitddwy @ Jxalretise arthiow ehikiamoybye dadesen wing two

perfect fifth val ues above this reference tritone value, and three negative

val ues exttbpagitg inginBywsetup apin fig Toendiwith tegypovearitp ghidiihe indiegtedynate-figts or e,
anot her sefi i ze-seq ] al J i : ) 804,
894, 1098.°r“|°§’§‘éﬁ£‘%dzt§éﬁ% §‘§° BETIOR Sﬁ‘?r"’éﬁ%é?'ﬁ 8‘55%@5@ ‘?“git“%?f?ﬁ'?f S 5?@%?‘ i es
conmbi ned wah pldyh@yskeertofd ¢otledaeiinam} @xdvsabdatinasy ngisioas prect helding menber
scal e of values. These twelyve values are dis hgye in size-sequenti,al order
as f ol {bweeithorthe key gignatngmof B gugjoragg Arggjor &b zIng e SUBEERT MERIOr SCal§avithyng
1098. In sim - fashi L: i Yl E 1 be

fashi oned%%ﬁ%%ﬁes@ghgggﬁ %:&ggégxfeggﬁ%fﬁfﬁéyﬂﬁglsgygg%ﬁﬁef P ﬁ&iahtﬁg?t\%a ‘s as was
just done. Together they are the six nodal chromatic scales. The twel ve
under | ying frequencies sounded for all six nodes can be consi dered
constant. Two of these scales use 192 for the 2nd degree, , 30 which is
quite sour when used in conbination with the 0 degree, and thus neither

scal e can be consi der ed SEBSANTHABISHEET RULEZ6) erai ni ng t hree, one provides
a nice mnor oriented scale. SUBSTTTU TE SHEET ( RULE 26) 16 JUL Z003 WO
00/ 42596 PCTNSO00/ 01259 21 Chromatic Instrunment Tone Shifting If an

i nstrunment (such as a nultitone keyboard) automatically provides needed
foreign pitches sinultaneously and in addition to the superfluous pitches,
the player 5 chooses fromthemas required. This is clearly an

N Y B Y - ~ o
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10'given instant can al so be enpowered further. The current inventi on'ﬁsJUL 2o

char act eWwem2s96 t he use of shifting to provide a basic fufFT/E8¥M2Yr 16
pi tches for nonophonic (horn), diatoni (i (harnmoni ca), or chromatic (guitar)
instrunments. Shifting is the substituti dnal use of usual | y two enharnonic

notes of a preferred 12 cents devi ation from an intjti | tritone pair of
_chromatic val uddgok0 showsra qeapleie Ailbscaly npderehlayeut fgf 8 slcameral gUH¥RA 3 do not

15 _aut omatledldoh GHR6FuR ARHGR. i/ ORRPMESre bOGEROAIE RURSHE, HRUEYP! t Ches
must nutaté& into the toreign pitc é)s un?ier operator control. Ich two
parti cul ardoyéd digferédt eedtvahrRs shpfdyed actape e snligbSinclyy. 1ewedire,shbwh t he

operator nust nake the chqgice. Since the two parti cg&ar ch,rorr?ti C positions
i nvol ved #tedhe fafeef he gecknior eachipdyhe wrasragnee peiwergAofitigRe R ehe  or ei gn

or supeyf ll%l':%gﬁ' sﬁﬁ%g{ﬁg?_ﬁé’o Rl kén nEé?ﬂYeEthﬁ-@rrg% E%@H&isﬂgqﬂﬁedttg%e%? val ues

of the chr tics into six su vg ues, eac ose two conponents
al ways beadhe mitiallyt lofivel poesitaini ape bbiled matht doée warhes for tife miyer t@sisik kdyesf Eoul d

not be change he anat .of t fined chromati c. scgal e woul d .change
into a di fapgrpgintﬂhﬁﬁa‘}ﬁan%&‘g%é_ﬂé??%?%e@ﬁr%tc %@r?*rﬁlgfrbﬁ'thﬁﬁlf%ﬁashé@d? %a‘%lﬁor ds to a
menber of angt hale (fa'h'bte 1R on e[fat pitUt B RS a8 heUBAKS ITIR!in@iliduat ARQ
limting the audi bl e output” of the nusician. An inprovenent to the above
static 12 fpts kaveshe¢ abifiiyorn rattd beteert tvogsisiivng,so thisriesttumdnt nan paierae §f r om
the injtial. collection of six triton irs) that could also provide
| oror 5hi Gt Biced Ridin il T bt V2 phbutr Bhesidt el e BB ¢ e
forei gn pitkehRBitdAal £Hik9 dffthendibifetsds sirad bpttedut abdin@ut thHe poksietioAs | n
keyboards or presented by shifti ng as in guitars) if the chosen defined

\Z

scal e is thesenprieis aevessubmpigsphdhe anteriat metaBistnotesfrehTAwhsubdrd tighe SHEET

constr uct SHHE IS HiRestihe o yeyy Sl e neeh b ol BRBEMIE 0 s e

physi cal ety Thnotefret foevahdsl ths badgd fiemayiveal referencalroes-fret repeat Stherrine r
scal e can be considered a full scale for certain nusical works that never

modul at® @ORMIgESREY R theRicbmame) of HEHEISERRES oF OTSHIEWHS. il first note-fret e
rocu A, : _ . . Fes |
yprca glr@fo(ggur&{ﬁggeﬁ) ?ﬁ%@#é%te%%ﬁgé g@he 7&%&&[%9'-%%&’! (SRnbmdH LR v

called a es cal cul'ated 1 n coffjunction with
this C refthe gnoee falegtochc yThid inkansah& emot pbydigal aspechef thefirgisgnfetlines i€, but

also in the key signature F# (or..Gb),.since F# is the tritone | ue for C.
A basi ¢ i &R s puihe A rRtLee, i Bage e PRI RS & oA Titice t wo
tonal centsBe®nPind HEndcdBaMg kAPt §fden9r i gi nal twel ve val ues wi thout 10
nodi fication for a defined scale, these two centers are called collectively

the toffl ¢ gr ougiigBelcsheses anhiderivigivdrike guitve negk iNastortediin herklech sglidt h or
seventh d c t i ki i 'l ed
he. don ndEg gt T13 (TR A0r AR Afles bhd WOVRURE s nby'hd (AHE iR,
fifth degrag. (Weiteb ends 6101 Rghdwagas TaaddDr4, kpnnethica nRaghaty: maler(@bdat i ve to
the tonic rouP, whi ch contains the 0 degree as its _15 prom nent nenber. At
the nost BEQVR) thatlas the pewenipesn acHreedto dmyPudlgyding Idi3dA ong dyeetinngy

rodul at | 0t GEAUPS et Plinolor sfink e Yo QARG Valed 6O A RATLT oUl ar

tritone palir, a musici
25 required by the operator. The other five tritone pairs are also ganged together on five

other similar pulley-lines (not shown) to be engaged as needed by the operator.

Fig. 12 shows a perspective blowup of a two-position note-fret mechanism for a
guitar neck. The anterior fret T17 is shown lifted by pivot T18, which submerges
posterior fret T19 as shuttle T16 passes underneath and physically moves the hinge. To

30 enable a smooth pull, fixed rollers T20 and T22 guide pulley line T13 as required,
which slides freely through a hole in shuttle T16. The anterior position depicted for
shuttle T16 was brought about by the anterior tugging of the pulley line T13 in the
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can pl ay wenytdssee chord songs on an instrunent that onl yrt(r'lanbm)jomalnb
provides 12 notes to the octave, such as a guitar, if: 20 1.) a nethod
i ntroduced by which the frets affectlngmtwo notes of the twelve can be
shar ped on demand by 11.7 cents, and returned to the starting neutral

posi tion ohiregiem pfithe powsitewatdribe bridga(ekshomwms. daorinseent stgpldagk (sandartg. ) a

hod ch th ff f
The tuel ve bl o2 el Rabfi e Fis? uiiebR o shie kLB ERs Al bt
starting nigsitié BbusiBy BOST!$.0Poarkitg B ntefBi &ail S f RMSink BoRCTISSIS nbhéown

subdom nant group actly this concept will be further detailed for not
onl'y guit desnabige vigw oémtrhﬂi@ Mess momagmeang (nqisbewa} «esed apd mone the
sel ectign. ons nor e

ri tone pa BRI RE Sp B AR PLeRUsThsTh oPBie SR T, Bbe.° (s BR vout o

i ncrease tdigesctiogfsdpbesk Tf1 \b&ﬂdlrﬁh&hp ugEdt tRsaritbgorfsidd ofsbattR Droowmel 30 beyond
16 frequenci es This would all ow detall ed conpgsitions wth extensive
modul at i on¥o4l8 Prepehirtrek edpr ISUBSTTHitNg B aoceysipgRENet TAgyo submergey Thoo3 WO

001 42596 P&Tx?é%pérpdl %?en%sslskgﬁmghé&htﬁgbéﬁ%ﬂtHQgﬁﬂafr glrflg'l d&zeﬁ@%t gtﬁ n%on_es and

is suitable tTor use for exa sca gui tar “enbbdi nent .
Al t hough eerahhanmpremskeqdaﬁemcbmdamx sosedlf thiat plentym finbek reamiels loft f@id ches t hey
can ac date, chromatic, instrunments su ui tars.can provi de so
nmany pw CHEt by G12pBR? SHNEPPRETIPT B2 Wﬁ‘grﬁ?ﬁl@?&s%ﬂé&ﬁ%@’r%ﬁﬁﬁaq nthis
par ticul ar,Jsnsiafefe ;fn‘é@;ﬁ’]@ybe}f{h@ts Se.EQF . &Reh of the chromatic positions

all ows 24 tones In a? rets are feasible to extend the conpass
of the instrunehig, 1])deplmulsctiep\osmolﬁhygamdqmerdf tib-wanfiletvastibds TADwel t he
fretboard w4 h. excessi,ve_har dware. e suc ess of a artlcu ar .tuning
Gystem s W Gufcanaus &f pplinaane dldne GRS Tt SR FEREEEES o Hhe

l'istener. sbARd& foRABERlg THNHAGNNVeRRE REXVALAOS b8thRha!ligkd hMteOFretE 00%5/ ina 12
menber scale that are perfect to just intonation theory such as theé

di at oni€ 70® peeting hihghmeelhismhs B4hovieE! & arcishpwo getivard iodhe sharp pasipewbl em

cound bi ot SR TR R otkchddsh 3e MR P PR GoBE ol P a0 20 o

and pr eseracaivhied bofthis paildiplifke Sinligtensieay, ahe ﬁiftereeoﬂ;fualeﬂlhe mt13fcan ba sgdnayer to
handl e extra tones per octave (beyond an_jinitial is wrth the

expendi t ureteFaY ff‘%rrﬂdt, andpivat higgg nipchansm Ad 8 £AR b%FO‘ﬁ“ﬂPéechasc‘i‘ﬁWF'lf@t pi ece of
music O VisbAGHLL B9 AR §1) HhisiepRIal AR %;F%ﬁlb'efﬁﬂ?'ﬁ%ie fir [iGR pdie

various famlires o nt s e correct
pi t che30 whigrgahgeel idwyythe sfrat bolsy Henerthty zathihbalflipatd unthretﬂaesr skedrp her 20

transform ng.a chromatic group of pitches into an enharnoni ¢ group on
demand, orpogl}io@ﬁé‘?geé%ﬂri P ISFRFEUY fgt e PRt |Tq§@&3éts|"ﬂf= RUSESLRSYMVIT ti t one

i nstrument go Suchy i@k GYROBIES, nolfé%yﬁeeamd%na&féhee GQRBIBAY GEiist 8{@Mivdeeyboard
has 12 fingerkeys per octave. with other traditional chromatic

i nstrunent§18. |$togblnclb§2émpbﬁcdaﬂum adaingt shottisT &, cmmalflg giundemeathdiitte al | of

h h d d I
e LT e PR TR Lo L B e U s TR S

desi gnesl tiQlusttated Fathveangamed T10hh®thed T;%] drhﬁnﬁﬂhﬁétﬁplm buniot Rsudlippthef e
required for a specified enbodi nent. is elimnates the need far

modul at i oningWysiesi cegtast cHuile k6 sliddsalang thaHoertiz hassing bax T 15 ehwhicdy boar d
(W th moregt baR 1 REA & NESnAhoRE! WRenPufEs The 118 iKMW En e alfULE

26)
direction (not shown), stopblock T21 will engage the shuttle and move it under note-

fret T19 to lift it. The north magnetic pole of mule T25 has been drawn by magnetic
30 attraction to the south field generated by coil T26 when the processor T27 through
amplifier T28 momentarily threw one-pole relay T29 from the off position depicted.

The activation of relay T29 (shown unactivated) would allow positive direct current to
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WO 00/ 42596 PCT/ US00/ 012596 "1 UL, 24 desirabl e because of the 16 JUL 2003

user-fri S¥HAOPABRE, and its ability to handl e nusical tuninf€ E’;‘l@?%‘?ﬁ?s% th
nore than 12 tones to the octave. The hasic keyboard of fig. 2 has wide
fingerkeys that are recomrended to be approxinmately two centineters by four

centineter sepd t e t tiers.
.Since thertzvé l'gg‘béh ?/&t\ﬁg S&Ey S&beag%gtd? Hg} art%[ell& .]]r%gc o\? mggﬂtrl]gggg oct ave
pi tches | snAGodrEat (gehdreingh sollwﬁéldlﬂ@pmdndpwbéthe:nkeyhﬁaredrm cardaceved
with nore accuracy than with the Cristofori key surface) as the |anding

surfaces au thypvglerelan®3 Godgspund-i Whekipquged nadsgbe Rﬁé%teﬂéﬁ‘r theagyesss a ful
seven oct }vrgcgsg rﬁleay ﬁlot Pﬁg‘gﬁeg"%@%ﬁgﬁgﬁ%ﬂém g{}ﬂmdo(yqu Sestdierpyequi red 16

not es) are enoug o al Ar ee alrs t ouse e strai ght mayor
scal e, 3 tTidngheioghtT30fis ﬂttaaﬁecempﬁmémslediﬂét waichtane bothndénticenhdnactioiidocr eat e

a tactile s ort systemto.kee er on track d.textured
key sulrfaéé‘gggﬁﬁo%i{%ﬁ Wﬁ’lﬁ‘f‘é@pﬁ% 3&? GUgEt PWG%W@JﬁfaXr nihé'fdxvmuth t he
various clddpflcdedtald £88 pufiis EXEDYe LBBENLRL BOIERIEN 2 F4r face | yi ng

adj acent a give nger key sounds a pitch 102 cents higher than
the gi ven propejeniugy T35 pi ¢aihT2Rbhymagestic fbrcngevh@esytriay:g}egotlo’l‘ﬁhhasb@ht of a

iven fingerkey soun pi tch 600 cent her itch that the
grgef er ence%ﬁéﬁ?@?wg?ﬂ}% dy sPUpg ACHaT R °§"| At lagg? g ‘g’f‘ &’F@rmfss@ét f or
referepnge tb%u@@%n%fft’ Ahﬁls%lrﬁ% thedRGdtRE oA, tRE BOIEEY S ﬁre]h%me e adtéH0r cent s)

woul d sound C, and the sixth degree finger keys (-60D, 600, 1800 cents)

woul d souniftechpositiant ko cEF32 Tawe tioaaverentis mcg/lngathr@g@rrgm TR8k iPecessardj2dr
trlad chord with t ot her SG re 39G
7021 oo PPt R R Sn iRy Bpfsnfieiey o ok DRI G dllfreies ™ E

B, and D nedrebinst@fieeg indieidyal p'Ehﬂs Bf ﬁl@ﬁaﬁleﬂ@t‘rahgﬂrﬁerﬁbéazéltmmm‘daﬂ cled in
f| g. 4 using chromatic nunberin This same chord can be nade with this
exact samebqiwsen side pedaloh3& eTWYPWS%%&&F%FSWWIquW@e&FI‘éOenough

ceys osa bpllias RRRLEGHEEWhldhHIRL LR agiéqo abtiVhid to BlibhipeBf) daifingffre. Mol of

triad. ut to i's” sarme c reviou ght

maj or scal Ehe BDvﬂﬁﬂi1|ﬂ€1f'40tdiﬂahbd¢\ﬂdécﬁlmtc(ﬁmtandIshar’pl\&lues,sm)i comesypndnotier nodal
30 scal e,(é%e hand could finger the five notes as shown in fig. 5. The root
has been P¥hes fipted pn B8dd on the ninth degree tonal center, which in the

key of Cis an Ay Phﬁ@ﬁbwﬁﬁ%aﬁ'a‘férhﬁ bieripd x%t@-fﬁé?&ér@?ift@@"‘@@ﬁ!h’i‘@reﬂr&%et0”' C,
the five notes are - 396, 804 SUBSTITUTE SHEET (RULE 26) t 6 JUL

2003 WO 00PHp2ehee, RETP DROEFOr ABMeRBridnartivass bOtbsriehgs deb ave Toegadepicsd by

addi n9y¢ 06v1ta%m%|h|ﬁer%fTi§q S ’1(4{?11 espegtlvqu a/ﬁoWuIig positive current to flow throw coils

T31 and T26 in the opposite direction from the route used in fig 13. This causes a
north magnetic field to appear in proximity to both ends of mule T25. At the first
instant, lock T32 is pulled from notch T36 by the movement of south magnetic
minimule T33 to coil T26, which then allows unlocked mule T25 to approach coil T31

25  to the left. As the empty notch T36 reaches a point directly over lock T34, the lock is
thrust up into notch T36 by spring action (not shown), which secures the position of the
note-frets to the flat lifted positions depicted in this illustration and again signals the
processor to cut the magnetic current through the relays. Table of values T40 lists as
example all note-frets for the 6th chromatic degree (the pitches 510 cents in sharp

30 position and 498 cents in flat position) together with all the note-frets that generate the
12th degree values (1110 cents in sharp position and 1098 in flat position). These

tritone pitches are collectively controlled by one pulley loop attached to one mule. The
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the new tvomb@3259¢ he intervals are revealed as 0, 408, 702, Pmmm/ansbllﬁowj- 203
Analysis will reveal that the five notes are the A, C#, E, G#, and B notes
respectively. So it is indeed what is dénmonl y termed an A nmmj or seventh

wi th added ninth, but the intervals are S not all the sane as they were for
“the strai ghHterrajuss fardhs ethemhvestwhwan aaE- T Yrtrne HAIrs areniisted inHebledre chord
using thi ale is diffe e f td to make
the ams SROPRLAERTaNAY st el Aol e ER™ 5P BB Ry, C

pi tches. Bihth&tersghahigyinpid detaimfife sbivhdhebeldipicemttritdreant athe gr eat
powers of this type of keyboard is that the other tonal centers 10 al ways
lie with tREmded by ippsigeaingmeans (Ghthiscasadatpidals). N gatteerumbs of et t er
nane ofct i : j - e to go
o Tind a FeSE i BLACRIRARY LSy shiBeRIE NG, RlallYa SUBIGIORAR,

pl ayer t hak nbeédedmenori zed the | ocation of the various tonal centers as
oriented to the key tonic always _finds this sanme .data enpl oyed as base of
operations. Al ?Fléh_ ’d_aftaﬂ‘?Ph%ngﬁégﬁqwn@?sﬁlﬁ@tp"lne “FIP@%?I%B . For a
keyboard, Reraugerhs ahcf%*z.' %aﬁi&pﬂ&eéor@xlolllea BS KBy lapheMoNRRRS AL ¥f hetwd Ji ven
tune all at once, any footshifting would be introduced with a sinple pedal
ar r angeneravaididde piecks separgtdibe 11 Heenandamotifer te r¢ads tumae m tho@ppemtet he

0SS o T SR AL LSRR L e

transpar erb?thiJmfssdl\ﬂ%ﬁsr@arﬁﬂ%@tb Wi ar8nédnd 9 8 hisRikididard@RiBes Bls 8Essndi ng
(prior to a footswitc iy

ing action being triggered), if the particular tone
sounded byopetatar tparsepaateguitchésnay@ny goagn iinstovrseiastisidb ) ethea biavagaenpyllishiange,
this change will. n be inplenented until the finger-key is.released and

t hen depressed %éa%?hoﬁﬁarsg)eﬁ?pg\c?té%et%‘eg%%ﬁﬁraﬁbedoqﬁt%g? arﬁ%f 8%%??%%% if a

pl ayer is dhabrt off fiy. Wistwitbatork @91 $hplates. MOhie pedae torclamty ltiee pespeniingoft he

i nstrunment _while playing. Fretted String. Instrunents The fretted string

i nst rulentf$- 49 @nd tgelstly thncimensinpabodentefianedishe ¥dipngreads RoURM far & bass
guitars, el inBH9S) lismes bl it cithiber S8 GRMIARMDAREUREnduiliddfe use of

strings that generate va Fabl & tones en the'string’is shortened or

| engt henedemtyorgorSWBd e SHEET ( RULE Z6) WD 001 42596 PCTI US00/ 0125~ 6

J~L Z 26 being Pp,ressed agai nst a series of us,uzll lrlﬁ netallic frets, and the
string i s exci tid8 bf shomsckay.octaye de il chronblicarhepicy oM 8 'Pave the frets

ext ended aeiPsaivd\iedr Rk 8 rdhEy e AhiLlinpIEins AIHEHTRYs bidihene L he same
long-fret to handl e all the strings passing over 5 it. Since 12 tone equal
t enper herhainberedgte ti mphtypraddimgraotmembgr nasuia!l sautegwherblowipg aisfand allows
arrangene this is the.co n, pract. ce, 1 nstrunent laced to
foll ow a glévreﬁcﬁlﬁiie%aﬁsﬁfiﬁgd?féquﬂwﬁ%aﬁﬁ)‘?g ﬁgvﬁﬁ& STty cé@t%atf%@f&ég%? into six
sections tipe seAgMahgbf SirdmafasdnlQand eshdive Witl€ Ieycighitire changitsfoonl y one
string. This disrupts the even | ength and placenment of long frets. 10

Taki ng as Qieptppas dhite plengdorsbeeniers of herionic Sroups Ppjaigrajigneiihe ko

establ i sh : .c.nete-fr ¢ pair E and
n i th ¢ ALl ST st Bhuct T SRR bRy Bl bl Tt AR P C Pt
setup 3 sippwsitd ¢hdfdfBar TG9 OBinfilarRAsdasipenbuitdiilS4 eleps pasipidayeby spring

successf ul I% play the entire straight major scale on E and A# as tonics.
These two Yoritheenposite eng ef itg v gameerdiapy po 1degtify the parigilar Reg hagbsr
note-fret : t [ ' Ly - isedre

epl aced TR T A R R L e e new
not ef r et s Howmg vahitesnad T57 7s thedissofghdlr ypduest han the initial pitches, then

the instrunent wl ow allow th er to correct sound.t he i tches
of the strai ghtwﬂai%ﬁr‘}‘oé‘tsél‘:%a Wﬁhg{)‘% ppqrﬁgaggmm‘glgttb%gpn\.&%w §¥°s‘lp;0r%_ept he
dom nagy QB&HEEntIH.e Hﬁﬁb@r%‘h{}%ef‘?gfhig tlen ld@yRMHed2bhd Rheldbyp tHENGKiRt édpe | S

shown in fig. Ret urni n the neutral conditions of fig. 7, it all the

i ndi vi dualofmetuesife eieasé phungheT HotesistiFg themdtuc pishmdrspeing i Bakenehar F4hove or
| aced i flat (I, i ng | ength) di ' ;
Rote 1 et o EdRaCalitEh st AR bV out PR Plrabdabloy Bk AmdiiE OOV

the instrument will now allow the player to correctly sound the 12 25
pitches of the straight major scale on D# and A These two tonal centers
are the subdom nant gro W Wé]n -fret layout for this

nmodul ation is shown in #ﬁas , E m%ﬁﬁ)sel ection array (such as
foot - pedal s) can be placed within the notor control of the player to
instigate and retract these operations. A pedal



30- mechanismto do this is shown above T37 of fig. 13. A nodul ation t-!ﬁt#&L 2003
subdom neyd oogre®ep from the dom nant group noves the two subCiBHSIANLS9

note-frets in a flat direction sinultaneously with the domnant's two

related note-frets returning (al so w th7SUBSTI TUTE SHEET (RULE 26) 16 JUL
2003 WO 00/ 42596 PCT/ US00/ 01259 27 a flatting action) fromthe foreign

posi ti on (wullosw the sixadghd meiesrchravativgscals te Keurovrith din desirghisomombisivenf 3

"swi tches can, be. f oot -oper at.ed nds rat e u fl f the

pl ucki ng HErIPTRRARS %’f&“‘gagﬁ?‘f &¥5ed %‘édngﬁﬁ }fbésat%eég‘é‘c’i‘%oéfﬂ‘é p%‘gﬁ%%‘rgg’(sl ightly 5
+ ahead of aagpbetsyhow Reutly theg&d fOfmy DuReingIPuaeneqTT ad ded iDARI BY)i vVes.
The control i1tself can be a 3 directional joy-stick pushed in a certain

di r ect i onandallpwe thstreed saanding 390 cents §THT asigieh dmEE, 1 Dtte playrbe ervgalef fect is
that the l.ect not.e-frets.nove .. | .o AN t he
oper at g’r : %‘?%8%“.@2(“%% ‘a?ﬁé’ﬁb‘ﬁ%»é’ﬁt"?%*i%%%%%i ﬁ?’h 1g‘£éf¥bgtet€pg>l)‘§fef$§§%h%eel y wth
anot her 1@hi§ pufi edluehy nawl 396 eBlowihp lieTESalss shovey €906 cdnd nelup adftesting the

not e-f xets nust be_ novable. This neans the foot pedal arrangenent nust be
expanded FRYYSA¥NE pbthedorshAImPYe basic 3 positions illustrated. Since the

gui tar nust id%g' % RO s Rmb®! h@é{férét'o} cnébﬁiﬁgﬁﬁ@%d%ir&ﬂ?%%h?%?
a full ed g referred

necessary for scal e enpower itar is shown 1n the p
enbodi mentorai cdnt&sf iDpmpkd pluAgerdhd letsdeguitmessnécindiis held piychebckingtedgo

scale), fromthe nut up to th 2th note-fret position. uitar of
comron Cont IS S SpBBEg S T6as HEHEe FONEHDBT L AOS DYt Lo PRBSY ALt he
notes, Vi dofeltt SIRHEs hivelndw BRERlinthGRed %lW%@HoiﬁﬁHiﬁﬁ ohhdfubabiikeht Shar ped

or to be flatted fromthe tonic position. Wth these capabilities, the full
conpl ementgrafp @0tidecaseFeandddle Thisisirefidcted pdist hoT, valare die adfected prHivelue

particul ar_j]ns nt,.wi |l hav he St |.at.i flexibility in the key
signature I%n%%gbﬁ#%r?%‘ﬁ@ggﬁhﬁsé Y T ?1\?’5 g?ggf ’grvggloetﬂa‘@ecﬁlg\%hfi he fret-boxes
of fig. 1Zndesient oned dhﬂxﬁéx*'l@wdySQK eitRerSHistase 08 showap eI 8, bhRsBY tHeum

tonal centers to be another tritone pair, as for exanple C and F#. A

gui t arist opedfdiongeentsiye kelgass phmgeuF «8 Feas the {ackehdamper bapaad allaves et i on
Mo o - et
Critone pardelivebrpgh RBLIEERSlnbR b MRk GEL atthddifent bSO A

i nstrument. Whdfigt2leshguistaadeneralisel chnpmitdr waopaindiicsthatienpalhe plsysidaé key
signature source, the ;}I ayer chordsg and scales the in trg,ggnt as with 12
tone. A ofSRIFHISFeRRP! G oS Hoghine manhpipcq oA ang e d 93 Y PIodUFs Rt i gat e

modul at i 0n26H88a&%tave tonklE nPe el p%g?icgmétaﬁ&eme ERGESRPHOLIA rERUR: thREusPT I eCt

enharnoni c pitches in and out of ay as directed by the player. Many tines

a gui tZ} i she fragamenteks cent pitnlpohlenothenhathromatie notes axei nltmed agewmdpatatid have no
need at all il On M clentio' iR aRIRE ki g MgbPorohant {dlEoriikhls Ak 20)
beside each tone hole. The eight pitches providing the natural scale (including the
fundamental and its octave) are stopped by the four fingertips of both hands (not
shown), while the thumbs are placed along the ventral surface. The right hand is closer
25  to the mouthpiece, and is positioned to allow the right thumb to depress a choice of five
mechanical lifting levers, one of which is labeled as T60. When depressed, these levers
individually lift a cap off the 5 accidental tone holes. The pitches are indicated to the
left of the barrel,
Fig. 21 shows a tone hole T61 in a movable segment T62 of a wind instrument.
30 The segment may slide further down the barrel T63 either by manual or by levered
combinational action. This means that an instrument such as a flute or clarinet can

have certain selected pitches readjusted by 11.7 cents. In the drawing, lever T64
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the note-frets wouldn't bother anything in these cases, but would be wasted -
notion. Additional switch action can bd8onfigured to trigger the processor

to enable the tonal centers for specialized nodulations. (Alternately two

of the pl unahiaing tohe hwletTd & apaciutar damnbe fidepoes seld TGSy IHiepoditon is

“conbi national effects.) For instance, a convenient switch could be

dedi cat ed PHPEPHCEEPYRSIFMERnal centers from playing strai ght major to next
play a differeng; Wl i 1 store the.

i nstrument bacglggﬁygﬁjéo ori Sﬁﬁ%\ﬁﬁ%‘g%’ﬁ Me(f%%glﬁé#ggﬂggg% ?#t%&ﬁkqgioet hese

flips m ghioseetguione hoter B6X tvathe2dechiticdlestiomof leeerflifid Tealxppsasettivnsof

i ncreases the n r. of tonal 10 centers specifi tg.hgld the full scales. -
A posor bl yhE GuTa: s day BoHerbaR BergowTI B otk PSR EOnBr o al |
twel ve posgk Bb@idint ghhupahd NS is conceivable for these increased

capabilities. Qther tracking features along these lines can be linked to
the processor, Kig. a} slowsbe testmnfentof fap20pgitivthe Siyeerdidendaklefingdahetsat i ons to

be swi tched int I at . literallly,anytime. 1 S The note-fret.s t.hensel ves
can be colF&& ?@Qpﬁ}?&é’f)ﬁtv}ec‘)’f ?‘g‘ CWXQ/BH‘%D%E%EEé‘betcp%rpr%%%?egalm§§§'M3es such
as wires ad THe the¥® dIlthé RViSHaRd Rst@how s @BIRLH Slidedleve TERSSEY from thé s woul d
allow the various six tritone pair note-frets to nove in uni'son when

i ndi vi Hialmphpiscenyshich Sasiuagiached msiehlssegmarts sEus genidasibe trer ¢astest

note-frets d.forth is 20.0n.figs. 1 nd, 14. It ,shoul,d be

ot ed t ha PR REHEs @ Bus SuebB Uk ABabilinsbP ous 8 R Sberhi AT G

di stance bdtweérhit bebdormdemshifieg pioets issimireingig. aS. Rellingaside heefT61 ance
bet ween the fret-boxes hol di ng each tandem pair. Therefore, each apparatus

wi |1 need YFRIBRFAATYFY PeoT ot fasterdoihe mauitpiqosahe deorieas tsdeagh afyherelisder t han
the seesavmzaaiééaﬁmeazmhg% S GReA Rk GbRE of &0 MAGNBLLSHIE s&lHSbindebs
processor control are Used to collectively alter the note fret |ocations.
By swi lZhiwlchis mnvahlesegment ficdlod figs.2 1aandA2ayl hihsherinoseroent profided the in a
certain direction.to generate for anpl e a south polarity, a netized
mil e wi t h STgE RErERpeEe RS O GiRe GRe SLAn N e T ke

coi | . The \ukerkis abih@rmeshifith ﬁl%cé%k'is's%wh'iﬁ'@i% 26 NBedabis SR 18RS mMBYE in he
connected note-frets via a shuttle effect. A 30 catch locks the nule into
t he new popppéitndisgndionsirtysicaffusbipell gedpaling Whelsduelrshoivs) prropels her opens a
doubl e-pol e _rel ay together,. with the.off/.on_rel a~di-f.ferent .palarity (in
this case Oﬁj(g’ro lH? Pt %8?%’&&%&0%‘9??%‘ Oncl(gifcfr.exﬁ’wgfé\r@aetrh gdﬁgﬂ%aﬁﬁ?éﬁg (RULE
26) 20 shadbee @asheMRal(r 42 BRA1 AP tUNN 0TI PR e thxotwar varjatioas fromtdveact s a

portion of thg lock previously inpaling the mule, which disengages it. The
north end Rih HesrRgadiz 8BCSul e is then thrust back away fromthe sinilar
north magnetic ggi -“,e&q]? : o b3 S 8Ih8RY carries a
south polarity }gl db? gﬂﬁig\/:ﬁo{?%btgﬁe ot ée)lﬁlsél%h?teﬂwex reﬁs%i ng%g&gl . The nule is
t hus bot h qwshatic Galaewofithé teedc grolap. nul e control region is shielded,
especially if it is inside the body of the guitar. This prevents stray
magnetic fiel dst'@r %?rﬁli‘?‘d’%‘f fraptahgiew affthe Heed ftrimeny agpr ?{B‘ELBE 8? the _
transdpcergpififlflant Riteith piBes, Md BlihehfehNBdHIR fues iR reBRENOdS USi ng
nonmagnetic methods to-move the frets and/or mules can be enployed, such as
10 pneumathevabigshemanitcare phy$iod bl meed te theefidtipgsition generAling frabigo tvelugs

i nstrument ﬁ%gl d q Lbuilt with the pulley | oops noved back and forth
strictly b(i/ r?&ﬂ-gowered | evered action. Sliding controls built into a

posi tion beneathigt hesisdwd NGonANGeMTaE Qind Rsrbmémgaemenablinglof thy a pl ayer
(who uses a pick) to utilize unused fingers to actjvate these |evers. 15

Advant age dommingrt forgigmpitehes.randgisisdhe aprrent chiogane yalush Therqlales mevalepaj r ed

fam | f iven triton air. ing fig. ..: n ect ed
| e 3 ReRrRARS Pt TRotecisd e P iieoh, 3% Reh TSI Foaritf 352
fretline, weerldigakedhs dd1siicaaaand 2t pRivides@,308rent mitchds di¥posid tothe tdnid d
fretline. By, Sklﬁg ng the fourth fxetline, continui n?eron with the E of the

fifth &etlRasiont294 qengpiteinas deriled dnfipe2 lof Tharihei meyebie wement sanggd 86t o
forth; the underlying note-frets all controlling E and A# pitches can be
ganged t oget her

SUBSTITUTE SHEET (RULE 26)



and thus be sharped or flatted in unison. GQuitars with special frettli%g}m' 2003
schemes WO %8@p3%ve certain favored "open" tunings woul d alP&3740081259 acti cal
application. The note-fret arrangenent b@f fig. 10 was depicted for

guitarists who use the standard E, A, D, G B, E open string tuning. A 25

(the T owstndrs i GHEE RGREA it i el bEPR I, Ard O 2RI wken 1T o

note-fretdisa,yﬁggdfor the lowest string. As a result, the initial 2-way
fret-box placenment for that string would have to be engineered to the
requi renents; &ig.iX shhwsiarest-a-ovayet thesintesiok ebp windingpmeniba! 680 t o have

the | ow string, tun a_pair of - l t: I woul d
nave 30 ; DIAU R o wih a26PRU balk ol B bieR) Bt 7} B in B bR 1T 0e

arr angeénemnes. Gbor tigueRepEhsden gt maskiids begiimbecdheche aifiest T iwhictait i ons.
SUBSTI TUTE SHEET (RULE 261 WD 00/ 42596 PCTNS00Q/ 012596 JUL, 30 Wnd

| nst r umenfSIMHIbeIYSFAt 2lldERasaisiogking derer Ral shonsmy uhes drapriessed Bufigs as a
result of .aj [ I : r i n regi on.
A s mpl o o Ra Rel o D LR T T e B T o Thol es
t hat air ilsustitohies riphtpwhichntlocaes the tong hodwertbederdtenpsfdbesmpk wi 4 pahitdoan from

Enough hol are generally provided to play a seven nmenmber ale jn this

f ashi on. é:l(ir%o"r?ﬁfsl ’%‘”S@rdﬁvﬁh@eﬁﬁﬁ% dereyog FISp?"P%%‘}"c"&’HP%tM eensdbe i s

pushed g n ' | irfs| W he/Bhsk. ( )

shar pq(O'or C{f?%’f?f %ﬂgﬁzé%ﬁﬂgﬁ&ﬁﬁoﬁf&sagﬁ% ?rh(%gﬁévr\g)gttgé/f h?kl %Elﬁre% eéye?

chr omat i c dsseagages shqunask, dectheropsratioh davet (riod siidwiuighters limed 73, béhieh t er nat el y
added to sharp, .fl or neu lize (b teps of . £ _cen n jnstrument
provi di ng “8°%i é’ﬁ%ﬁ@ °¥%’£’\é".tt{'ﬂ%e§@ %‘ﬁﬁééﬁ%ﬁwﬂaﬁ%Zh&}?%%?@égmha be used
to move aprfimdpodicbial TS beiesud\RRsisnEPBGIIFROLYIAY &N téd) titnShefdrBance
enbodi ment) anong the tonic, dom nant, or subdom nant 15 nodul ati on groups.
Any time énecledtiveheliftlor deppleanasiicul apiiek emareing Eampr wae bak by e seqeeredn ¢ he
engag 0Shtd hi i.h.an r toi | d..S out of
its | ?(?Eealyo%ﬁtspgf;h ﬁ? i‘llg‘%r."l‘nrvﬁen%e a?%t' l't"ggrk %yg%’{an Srrngocfglggé ?%tnéﬁ?gs%?; g'“%@?’é
convert omheysifnpée sifing mBAGEsSfigeqtbid 2Q) vehisthifilizes @ hoeabtnbaenymet val ues.

Si nce harnoni cas operate on the principle of netallic reeds of specified
| engt h 20emﬂsaltarlﬁgav%n@ﬁ%i%lmd\gﬁWegﬁ?fée:fitw BHeRPaEdt i on, a sinple method
woul d have a d ¥ I HEn Shk e reed

val ues on dena?ggg%? IE%eJA ogl??%&ﬁﬂkey. %@F@%Qﬁ%ﬁ%&%@&g%@ sounded
at any onérom hast toaight fine s wow thainibewingnent thieh las four ¥ingér geohs,dillfdignehce in

itch.. Thi.s i wn, in cl ose- in fi . Once in, the i ci an must
Do A0 e T B e s R R T S i Sine I Rl TRSH L SAof e,
The di vi sioReokirtio PRkl RobnGs! BBBhinE O SIch ihMi9 oA B8 BEAURSe@inO!

hard initial concept to master, ese rel ationshi ps are soon nenorized.
Col unm of cambingitings.i Hlee rightmestsfingsnsproasl POrmpetdtestia sumdargeglion viaging t hat

use finge tQ roduce their n as a.result of. esca ho|.es
(ternmed tgﬁgqﬁgﬁéﬁ%{r h t1 ag#%g\eﬂ {?:Eémg%lﬁ?e ?gz’rdaf%&l?‘%fh eo*”?%lggiphtgﬁsﬁﬁ%ms at the
shortest epenl MDtenthRAdee@in donehiddion® EhiPh®e@perhbseitii optcanphiesarar e
calibrated to allow certain pitches of a certain scale to sound at stepped

| ocat i%ons MerAREAME ARdpkis Hhmiona seleqting means,lcakelres consrellinglesps safigured

SUBSTI TUT : B'## : 6 PCT/ US00/ 01259 31 to
t he exten'ir:D %@g-e%dé gt(a)g%sabhgg‘?lg%g}emﬁg&ﬁflm ?lggh}f iol es are stopped solely
with fingers. TFRigd@oshewe régiscehicanstthatwes thanth wingrotee vabephitat ed col uim of
air designs that enpl mechani cal capped sto the instrument can have

oy S,
the airfl SXMRERS2HEE HophgAsr nsss A3 OF dathde vave %ﬁ‘& RO St &f ereas
di fferent j [ [ : sl i des
o the reanrrad paghiasy IoBE) Tant 180 EopSlea M uebIdenl ORR O8Il 1ot
t he fid¥gelSopensd imwuderhotha 48 cerghodpyisdisbfaddeht | ocation (corresponding to
the nove) to stop the tone hole. However, an 11.7 cent nove is not very
far, and the altered | ocation should not be unexpected to the player. This
is shown 10 for a generalized colum of air instrunent in fig. 26. The tone
hole T62 for the 306 cent value is closer to the top than the 294 cent
value of fig. 24. Another fine tuning nethod is showm in fig. 27. This
met hod uses various novable interior nmasks (with a hole in the center) that
slide a short distance soBSErTUNG: SBERTIRULRENs)e! . altering the interior
position (and/or shape) of the tone hole openings. 15 This effectively
retunes the associated opening to a pitch 11.7 cents further (flatting)
fromthe nout hpi ece, or closer to the nouthpiece (sharping). This is suited
to wind instruments (such as saxophones) that require a fixed |ocation of
the tone holes, which is due to the need for bul ky chromatic nechani sns

o, . - M o - o o o o o o o o



16 JUL
20 Hor ns vah go/a93094 her type of wind instrunment. A specified bpprish@N@EP 1S mw
| engt hened by the introduction of one or nore |oops of tubing to drop the

sounding pitch by a specific interval dDstance. As a few exanpl es, tubas,
trunpets, and French horns typically work with various val ves to produce
differing pitches from aThePrefef@diBiogmetil iChrmaipSdalé enper anent horn, the
"mninmumthree valves used to drop the 25 pitch by a semtone, a tone, and a
tone and a half are usually tuned to provide the exact required val ues. For
instance, a ta mgi tRprFeRig gl aRiaV& Rag moni ¢ of

t he toni c woul gl%yl e @Jgsgggtn({n?ﬁnﬁor SI xtqhzsrgler?ect v e owat he soundi ng
tone. The rc&x—:enoé pac}déda sekiced. \Rtsy dive Pytimgerean f'rf&ms(ammmgrﬂtwkabust thqxil | aw,
sincet e s E atlg f thefir%t nd secopd val ves ﬁ(g rovi de -
enough ‘ovarEANCaBarBEdn (08 o aieE G4He VAU aik SRR 1980 HedAp e bieing o
hal T.  Howeveexarpiths &x L GHR i Gle- §1gﬁé &¢ 151%@?3”@@%&% tlﬂ%éjﬁgl'ltsofstﬁé mﬁtpalloz
cents and the tone’ value set to 204 cents. In conbination®they drop the

t one and domalf O 3029404 t0s, 2ENIBSITI BT EeﬁgiEE“ﬁg(tF&IsErm&alue 2600 Zpp~ WO

00/ 42596 PCT/ US00/ 01259 32 his r.ect. v e in the bicaneral scale.
Thus tho GG SopEeadaatns Bars oM ST ReER: HF thi-488edbiRVendh oh i <

two tones.intburtbhieplstedivaat @b y@fev@ﬁm@amnetmaﬁu Qx‘r‘éedfb ghtiveealaédwilowal ues for
ot her reqU| red foreign pitches is necessary to allow the instrument to

fur ni sH uplavevenrthosyslirginct wulellging pifichesrass Stk fin saeg. Pelrnaynaiedabided lent  and
subdom na a S nch horn is shown in fig. 28, where six
rotor val Eés”gﬂtggl’a@ 705%’}]703 ﬂgﬁ't fromT77 to T81 have val ues 39.8

cents, 20.7 cenvhen 8&&&@%&1&111@% aang sf val0és wend sisuslndretdgnizatgant s. For
furt her i dent| fication ese six valves are ternmed bel ow as V40, V20,
V396, V204scepdingzscalgniiegauivalenivatuss fonine 808 0gfave SPTPRRENS asHBdiNEMal th one
or mor e Ofeofdafychind £y} AcIof, 1860951 ¥ Yodbopioshoog OTRINEhaLaloue Aty their
own | abel ed val ue ut use élone none of these three drop the sounding
tone blp t fied valiasbemhebenvisd pig in AbeeeqmeetlM@@dar(dae\azcbndaigv@ﬁemhdvd thee repl aced

W th corrp | o oduce the required value automatically
r at her th gy (8284\;%& 6&5?0\;9&‘{ 15 To play a horn, the operator blows two
degrees of the S?r\ﬁ‘?lEaHW‘aetn?cﬁ{e'@ﬁue@f@@b%eﬁ‘f&”ﬂus@heﬁbQild RAEdREltohd- Ethhgbf whi ch
allows a conpass of usual Iy three octaves. All other steps are achieved
with val ve/abxcﬁ i Ghis i oty dﬂtghesmgﬁwa@alrfmﬁtféth valesstabaee thes tfenarce tiitongan be
dr opped 'Q/ Qur. cﬁ\ﬁ: uent i ta hi { g tba%es with valves; then a perfect
fifth can B&“pit TERHUC T &8H l&gessedﬁ and then lowered in six more

sequergzd al hal Byss@pee r’é?um:zﬁ@twﬁtm@as uforef amthérsefied Offdige-sagefitne one
octave below the initia bownto reinitiate the same

fingering Vﬁ’r"@%@s@v?f’é?d the Wéx@oq FRbr8Uet &fe. 9*%‘?1%’??%@66%?%6”%@05 t hus
read: 120 o Ve 296 cents =
V02 + Vb Ny Phses R nae PLA IR Mygreix R Wi S il
V396, enhawalwa mn?t&z s b Bvatudd3 Athede M’bme valQs arednsplayecbpenze -68QcRtmlcents =
VvV 102, 498Efent V204, (408 cents V102 + V204, enharnonic 396 cents =
V102 + V2@Kera 01 BWs: (306 cents V396 enhar moni ¢ 294 cents = V396 + V
12), (3204 ocemt, 207 ”)941936 ’219‘&’38@0 *70%2)4 RONBHBDMLC10bR2 cents = V 102 + V396 +
V20 + V 12j, 102 tents = V204 + V396 + V40, D cents = open. “The Iisted
enhar noni ¢ val l]esmalﬂarcfashumeﬁvclomecéeﬂlmd chrasnatie eles has be Ksbiosed fam y

required for a cal chord ue, 30 4 nus

pi tch whi &KC &R SW&°E€8§‘P%?TF%ﬁ%€\/{g‘F”S$ RESHET ﬁgg ?g%tggr%ttﬁ%oggl | ow a
Mej or sec kiR mddaPcidOthatealddl tThb twslve QRd4! ylﬂ'@ﬁe@wmble@@dumfﬂddeﬁalamﬁ
correct to a tolerance of nuch | ess than one cent, wth the exceptlon of

val ;,Ie 192 mgies haﬁﬁeﬂsmetmlcgasmqu RUheseples umlwomh?)@d e/ 42596
PCT/ USQQ1 9. 33 V 12
val ue g\é“%‘?} lf§ubt\émﬁ?‘§r ‘@gﬁlrj’ln“’tsgg %r@%ﬁﬁﬁ&a\v@%ﬁﬁ;@ %é%’t 8 h%‘%pge%érr g@ﬁl ar

conbi nat | @ b@BshaY i dlasl dhch@fingNEE thedethhityngdihtedoneplovidisia nibe Matorat i ons to
the Preferred Enbodi nent Some wind instrunents are so finger intensive, or

bound up i°HeRteddeale.on, that a processor-controlled pedal affair (for the
foot to control by tappi ng) may prove nore feasible than finger activated
nmeans. El ectromechanical |evers could be enployed to 10 relocate the

vari ous tone holes, effect val ves and nmasks or | engt hen sections’ of
t ubi ng. SUBSTITUTE SHEET (RULE 26




Ho ). electrifyi what i |1 tical inst LGSWL
nowever eleciritylng at I's usually an acoustli cal I nstr e
HRoE,

nore of WO%94t5%esort and is not recommended, but it can € done. A
see-saw action closing one hole while gpening another would be a feasible
alternative to sliding a segnment. The shifting itself, as detailed for the
horns, would introduce anguj iy ihifwhent {8ht SHEagnar moni ¢ foreign not es
.in the desired fashion wt snal' T~ 1 nconveni ence. ce again, the nusician
nmust observe the individual requirenents of the tonic, dom nant, and

subdom nant groups. As anot her alter,na%lm\”/ﬁi of .a different nature, sone

instrunents colfiad IBENpEREYESIchARA THELEN OPEBREUIGRAICAR RECV 4 PR acent
enhar mni frSbRBAcAS sthi MBIt ER dafitloptd IRVIBERIS pREAGNAS ppBler OCt ave TO
be al ways avai a% e. ese additional stops would require new fi'ngering

t echni fueshoskes feornnieerh ian gpeuired. gFbis ¢ dewiyt swurspoypdicated provegh s t ches, the
fingers nust be able to.select between, enharnpni c.notes. very close together
on the ba?‘f‘é‘i’n.ceﬁgwthf‘dbqsifs‘i"?l?ﬂﬁiérﬁ?ntc,o | Uit B! nﬁ ﬁitgnﬁg‘ﬂ'ﬂ?@ﬁ%ﬂlba be a
variety o fdlsol by b vaf 13 B ahstedng SleMembbhsr | engt h
of the cofﬂu&gﬁﬂg@ tgiSPh@SQSlﬂtnggél%glgﬂP%E taﬁg&é%aci gg t oo fgér for confort
bet ween ceemsas degtreldar noni ¢ t onehol es. However, it would put aside the need

for shifting pjitch values. The nultitone. keyboar escr.j bed {but with
l'i nki ng i nt ervgtlogniwg% ”lsé‘?'}f‘?}“si‘%‘tkbﬁp’taéﬂ?‘@%togoﬁgoﬁ%cga‘ferﬁicgﬁ‘3 Mdrt 12
tone; 18ndgMih thstdnd ki 8lsé Bé Bpek Ere@furfRe. The eiviént iy ehdbh addtRirdctdriz84 by one

equal tenperament. Many other tunings wll be possible to 30 advantage on
thi s i nst therasapf shiftinggagprorideiarhesic felbenadh efath wifrhes fartimonaplisnicherabonmended

(with the,col umms_of .keys I|.ined.u Ltk t i G ' as
SUpsTi TurE e Rer ES) B OGBS b Sy .
st agger edudendffusGANRt ©¥0 erh@Bhichio abled Bf Oprefdreedkyentssdgvitivinkfta@n aAmiduch, each
ascending tier should be offset by the same gnount fromtier to tier for

y
consi st enB{fongRAir of duipmpg values of g, debped sradigi HBCS 1hess BHer iBsEwWNes do R r ung
al uekro . : ' j | me
45 TR B PGS A G pBAL RSB RS
modul at i omts Yrerfeteaigh picches andevopedawrconttane pairs. The straight nmjor scale

enpl oyed on the tonic pitch will be different fromthe provided cent val ues
for this sane SniF i bigHER R et toche @h@ed{ﬁl’%%%w%ﬁ?l %P%‘?&ﬁzliﬂ e, by
l'owering bhgaPHhuseRhkd BRInYRE USinct e tHRI fktidulrclrdiRati BpdshiRBlvdlveacal e
relative to the tonic is also |owered. Relative to just intonation, this
can be comrsisidteddogatheruthiey oerpaid @ tiitope poiemehether Bureigntirsupgrfluoesadgdione count er
shar pi,pg of. the major .third as swred fromthe tritaone' s perspective,
ot ch DS R ot Aab ey Eistialte SRS b Surd & he ekleib R B Lant 1 ung
val ue is putgaRaseadc ef ahbseawb@ohlipenémniieayt bearsttricdghelativhship tdxhed Wi | |
inmprove (flatten) for the tritone used as a tonic, but worsen (sharp)
rel ative P&ekhe tonic. 15 The loss of a 600 cent tritone rung val ue thus
has m xed resu . ol 1=%3 Malcl &, val ues
more t ovar ds. t Hont 42 8feRRRbRor B lrged, (0RREn) B BIATIoRE cRrohlli:
nmodul at i oscadcweunidchpigevintbeddiffasmt motllescalelesetyaime thermsicianobangad host t he
scale with i sonorphism  Another_variatjon is that the defined scale

defi nég

can bé”nofl¥EsiRompmberplanothestritgnepait, (TR oyl b2l WRRPECHSIEYI9Mcr ease t he
nunber of j;ppgal : I XusidiQn Prevent alteration of the chosen
scale, a r]mdul atth?%ﬁ&fgge (tp'ﬁ%ﬂc%ﬁrﬂgén%?sl%ggevent h (the dom nant) would still
requi re each ofntimprawemenoteeths hbovegtatio li2ngichisduatidn/whaldebeaofestalign pi t ch

introduced fromthe.other bicaneral, tone-string. ln e sa a

i sonor phi BOFEREPIG R ¢ rﬂmﬁgﬁg}@géﬁoh?ﬁg’ﬂioﬁuﬁ tpé(%et%érsf {}‘r?f quqg a&ﬁ@%‘ﬂ&onﬁt ic
fifth (thRomdBdedmh fetthe cRSseMBHl€l (P4, 30 Stdight iB6I The rifuiElfo@aingsilkhehi fti ng
of two pitches, If an instrunment has the ability to sinultaneously provide
seven3Pri togtrethisanust be ayailable (citherdnisitn gd i kevbegndd ar aresenied by shidting as in

Chr omat + cEnHER b eRPESAR B s g BY Bl IRHL i b AR SURLE™ T

chromatic (12 nenber), but would be enharnonic (in this case 14 30 nenber)

in order to allow isonorphismon both the tonic and tritone. These initial

14 menbers of the defined scale would require two additional values to

enabl e t he dom nant group and two additional values to enable the
SUBSTITUTE SHEET (RULE 26)
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SUBSTI. T RULE 26 16 JUL 2003 WO 00/ 42596 PCT/ U 5
arp S : seinfpgatsr,

subdom group. This adds up to a total of 14 +2 +2 =1

keyboard of fig. 2 provides 18 val ues pgr octave, and thus has the
capabilities to handle this type of note requirenents for three chord songs
based on afuie&tarsEHnSraREd Had tBE MiBty OPARNRE the! BegrBhdtebh O6mwRME ds not  be
-so easily adapted to a usually chromatic 5 instrunment such as a guitar.
Concl usi orth&/ahyseal posisonsipkthe Soles owthabarfel e alferedh i nstrunents have the
ability in theogy 10 to sound all pitche i n tween the |limts of a .
par i cul ar 1 nt e merBeranieaat if eBdEr ol e o SR S b AL D ¢
I nst r umentifevaf MobRfateX cRAr gBRNYrdzPPE&RING tRd ddnkinBntRRRESddrhinkMEY. e e typidal _
specifically and physically nodifi'ed to assist a player to performa valid

scal e of Bhtegrebewl sdng).oifdbé wmic stinds wpielf rashiionsdly weliedia Crwie,dhers®efy t hem

o tohes. LGRS ERyatatE e B Gion L B R bR e Py PRy o
val i d bi caomy & thedael 8ignatige CebidscSinepPRe, Piatie IM¥IbF GBRRIzc@Ads &ee t he

primary objects of this invention. The bicaneral tuning system/lends itself
t 0 numer oUEREAFUR OB fks A Radc insEpBTEt With @ 1§ pitgh cempassis shastn inkdét2é- t o pl ay

t hese adapt ati og: i r ]

typi oal - onbodi TonE® oo FEEFEnEEof e ReRR DR e Blida ATAT: SHONY B
menber $0 Anbdifizatesmfor halefinad salapthdse twy péntak bye calibd c@lgptiesly the thinét oni ¢
scal e whose inifial seven pitches would be a su t of a reference defined
chromati c EEUPe>CqREe ﬁﬁé&“ﬁﬁ?ﬁt(ﬁ\&fmt@g(?%f’ gpq{ectt%&t?q ?itsémml%\g?grie? Sfo furnish
many nore Qbhehesy oM titend S1iLBRGEoRFiRLAIdNAD ddRidafi blofh. TRY¥EN per
octave. In this case It 1s not so much the 25 quantity of pitches offered,
but rat hersubdemitiant groopicontaistagitatmiavesake theefiftiadegrem(witth prtbs Pyiliagarescal e
conponent s, t reserve.isomrphismthat is one.of the di.stinguishi.n
Features oPLftAE R aiBie S FRaRHL & e KBhq yougigifh eonliint MBS or o

t uni ng1 5y SireMmindnt tidgnbddsi ¢ itsel f. Any nusic perforned utilizing the

bi cameral tritone pair system whether sounded with 30 prior art free pitch
i nstruments or fhthsanest dhsiedeveb tihiannontzaen afchis spbdivisiapnater thrasemediatiamn of

this paper,t.f J4& .4 i ro £l i r c 1

cont af ned Borpt Rl BIREREY EimeferirR Vi o on e BT BB
00/ 42596 RGH/PUSOMHaL v SorfFesngslonmsiasinofient et pnlgsmditionaliig provades 1'% | xed
medi um' includes, but is not limted to, the follow ng (or equivalents):
conpact di%_es(‘élﬁs“? oY REMD BVERUid 0 tape, digital audio tape (DAT),
magnet pg¢ medi a, | or, Aqbeﬁﬁh 'ig(ﬁtroagééﬂgﬁr mgh H{@'fré@yff&ltiﬁg tW8Blestd? tMivepther

instrunment or device that 1's capabl’e of capturing sound, either 5 currently

known or daudlesperpei ontdemahdbyrié,? cEntss andmebmédoio thhstaitthgmentrbepasardniored t o
t he enbodi pent scribed, as nodi f|cations.are possible to one
skilled i nc_{TE %a?'tei’.ls*f KN bqaﬁ‘f&ﬁgsﬁggflﬂ?“émte%fo{% g‘t‘)‘%r any variations, uses,
or adaptations pf dhehbayemtloaicddty WMich thet s SRenaltwpIdifisiefl @ftedS
descri bed and i ncl udi nﬁ such departures that cone wthin comon practice
for this dhetwevagen baflptied emiemansdkbipblinaentsfang priuried it fheaERE 88Ut ei n.

BT Ty STt B2 sV Bufh 42300 Pk grdi oDl natton, 37

PCT/ US ppe nusical i nstrunen a plurality of

sound sel ecti onEggyviyelis c6Acdpt olill be Guretherdetaitediophot watl geitals cvering, sai d
devi ces subject to operator selection, said elenents suffic¢ient to provide
a defi ned YHPHALE instrymantehalusss sleprag RiABERHINy Mors RAwves AptmEnisons

would allow modulations to more tritone pairs than the three modulation groups
discussed, which would increase the usefulness of the instrument as the full scale grows
30 beyond 16 frequencies. This would allow detailed compositions with extensive

modulations to be performed.
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C) "wave propagati ng neans responsive to activation of said el errents,'ssdmd 2003
wave propNuyewd2ses neans enabling the production of sound waPEBUSI/HRHE: i nct
frequency corresponding to said sel ect'é:?n of said selected devices; D) said
devi ces further arranged such that sai @’ defined chromatic scal e contains

both a first and a second tone-string of said,soun ves, such that said
first tone-strilhg Pé‘éhlcau?i’émﬂﬁ’éﬁﬂohf‘%sg%ﬁ toges: gpd %quWE PIERE fgh?’@fﬂi’tl"r‘is scal e,

“and such ' a5t Lin ' LEVHOARE b b&D said
defi ned c%&gﬁngfs?%lgsfgcg%g&gavr\%g{rﬁgggﬁingl %ltlgo }gér%?ﬁg %mdy salth> tr%t oen@lpi tch of
sai d defi neth thamanmbkr of sitdlee they eat egpetrimerdate chethatinenstomientpaich as E) sai d

devi ces further arranged ,such that th articular pitches of each of said
vt and 2uts i PBRATGYIdR Suday otetss Defiar bt ibe Hsb v Seten that bot h
of sai @& ficiSbeRBReSTh %i§?£t‘ﬁ!9ﬁjlal? RERn&d FW&%yQﬁ@shfoh@X&l ¥ tRE BRiokftiFl Ni mum of

four simlar intervals Iinking five of said particular pitches in ascending

successi oppsitihes dlevani4 enes 51 aefThredway fiietiene fagsiblejotentandghe panpdss efi
t ol erance,, where sai d speci,fied tolera is a nt u 0 areater than
5t s gty by Regd pasii Be SVARAE et uBuf Phut e et g (ong

second t oRg:&kikk RdRivRget her contain six rung intervals separating six
tritone pairs, whereby the value of a particular rung interval is the sane
rung interval wikhsurcessidf app paitichlertunglsesyaigres Rorbigcibesaiéainilenendantof i ve
of sai@, Si rkfon h.Sie G i d. ' fur r. hat an
act val o PR ER AP bl Youch P A Rk B L BRI BHRY oL

chromati ¢ ts63li€ adRen&BBEBEHBItiCat id gerfactxaijgkt Spegdtionatedry seclanctae Gakdaiid ve to
either of said pitches of said tonic pair when either i s used as the zero
degree st J0P &ANKLHEh, dap @lsermoveate Bnrreys Be sapdthith eredblemefidianti ng five

tritone pairs nollfehigiidsabels AP AR LA AIEN I enad iRt At ng
pairs; H) said devices Urt ner arranged SUCK that the val ues of “a maj ority
of the semingeienindranalpsratdr teened td @hderatdnd modokation asd pteserdratiorodf thgual or

do not,  approximate wthin a_precise tolerange of 0.5 cents a 100.0Q cent
Sen oo, spedpie. Te poira 368 T BUR R BANIERY RPSE BTSSRV (BPR8T 42506

38 2. The iisl oais WBRHHTEenknS] #bfrkeci} oAbl gAATRET oBAARIP1259 A) sl d

devices further "arranged such that said precise mninumof simlar ,
i nt erval s chpnfidticepiecenef rsugshonliyaequitee a partigelar 62 pgelied. particul ar pitches in

ascendi ng successi.on i s SiXx; sal.d devi.ces,.further arranged.such, that
251 basc m niIRRROrEs rapghe PR AL B igrtphes & bEAIERRES il
further amprengethevosiRct flethesaheh aetplstr flloviyehablifidimbdgiasd N, éithepai d
defined chromatic scal e expressing i sonorphismis twelve. 3. The nusi cal

i nst r WfentiransfoRntigm gromptie gioyp gEvitehes ito pp eharapirgjew sndhmerdiert he val ue
Pyt nagor e aRpr ERF R L YR A skl e Sk B B PR e 120 P B
t ol erancekefoasdd.d devi ces further arranged such that the value of said
particul ar rung
Keyboards
25
The common Cristofori keyboard has 12 fingerkeys per octave. As with other
traditional chromatic instruments, it can be encumbered with a footswitch affair to
enable all of the three basic modulation groups during play. However, it makes more
sense to jettison the Cristofori concept and to employ a keyboard that is designed to
30 simultaneously offer all the enharmonic notes that are required for a specified
embodiment. This eliminates the need for modulation switching mechanisms entirely.

An enharmonic multitone keyboard (with more than 12 pitches per octave present) is
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i nterval we ¢bAfsogents, within a rough tol erance of no gr eam@,@g@mug%‘?‘am’-, 2003
cents. 4. The nusical instrunment in claim3, A said devices further

arranged such that said rough tol erance4 s either a value on or between 1.1
cents through 9.0 cents or is a value on or between 0.0 cents through 1.0
cent. S. Tirsirahlsbeeduse nfthe userrfiichdlingssiand &5 apilityia andifointisical dalinisgund

‘sel ection devices. arran&ggﬂ?o control a finite mninmum of two enharnonic

el enent s _sSLYEWHYSH‘_éltﬂ_’ | ﬁ‘%‘lﬂ’%‘?‘l%ﬁﬁvg' scale i s further isomorphic
W thin said spephd bask ObRRALETS! Skl WE ffachld et Bic Sl AR BTk! ol ar

pair of said five nodulating pairs of said defined chronatic scale, and
such t hat appreximateleivhacentinietere by fiantesngmeidusceppad ebarheighit 2baot fmr ei gn

pi t ches. enhar.noni or two.' original pitches of said defined chromatic
el o ihor Rk belupben S sra s Sioth Ot M bE Gyhorfitsrs Dfietnenal *cai o
defined chiopams, oubgiak®ctald pcticd i9al bichOsh@kchs Junfhs 581286 dbAR tHEXE MRS Ur t her
arranged such that the specific shift nusical interval separating said

forei gn pi¥&ReHCTedowith aioge aqspeacy thppuwitistRSInstefpE kepsenfageres thedayding 16 JUL
2003 WO 00Q 6 LUS0Q/ 01259 39 pitches is either a value on or between
19. 8 cent séﬁﬁg%uaég%&(ﬁ%ge‘%ﬁg'or is a value on or between 8.0 cents through

19.7 cents. 6. FAifiReiuslusmt of RSlsMEERAEIIGW adlRisBIeR octiver@GRL bﬂfhdﬁ?h*éight
operator-controlled recursive swtchi ng means; B) said sound selection

devi ce&0 f (ierhbrhich rfavidasdbe savired hanolgpearacrmnughde plavitlyge gitopapairsiai t chi ng

means repl | S nf ni r i.d mnimum
of 12 el errlgo(r{ftg gth\%is?ll ﬁ%ﬁh‘ﬁi%%l% aplﬁcq?&#gpﬁrggl%eg&%ﬁ%ro gfegﬁg%?c{ngﬁg%rt “Thher e
sai d superTd creas aphttibesppariesysenporkenp a btagguen ches bedill@abndierivittkene
particul ar ir of said five nodulating pairs of sajd defined chromatic
scale; O %’g’?’ﬁesﬁﬂﬁﬁ?%‘éﬂsﬂ‘?d&{aﬁéﬁldfégg’f@%tsf?é’ro’??&ﬁ%i Wb dg ericHs £Rdgal

subsequentjpagifgaat i on of said recursive sw tching means by said operator
repl aces the expressed frequencies of said foreign pitches with the initial

frequehi es of Eaxery fingsetelylonabs plyingresfacdyingadjacsolad tbinekd givan devi ces
furth d h that, th i fi ift ical ,int | ti
oty Tor o IR RBNSTh R PSR IRRIS Uadhb e sokpdet PhET Sho 3702 51 oF
bet ween 19518geﬂ&19t1§intgf715 @:_&I{e%i\g}%fQg%ﬂ?f&g@ﬂce&%o%dé%'ﬁi@h%o%ml’s‘%ﬁ thad. O cents

t hrough 19.7 cents. sical instrunment in any one of clainms 5 or 6,

A) all saithe sbeinthas bleseferenne fagarkessqupds.her arranged such that said one
With the key signature group of fig. 2 set for reference to C and F#, the

20  zero degree fingerkeys (-1200, 0, 1200 cents) would sound C, and the sixth degree
fingerkeys (-600, 600, 1800 cents) would sound the tritone F#.

The hand in fig. 3 is shown making a major triad chord with two other scale
pitches. The five notes are the 0, 396, 702, 1098, and 1404. In the key of C, for
example, these are the C, E, G, B, and D notes respectively. The pitches for this are

25 shown circled in fig. 4 using chromatic numbering.

This same chord can be made with this exact same hand formation anywhere on
the keyboard where there are enough keys to allow this particular fingering and it will
still be the same major triad. But to modulate this same chord (previously shown for
the straight major scale) to another tonal center (but in this case) using another modal

30 scale, the hand could finger the five notes as shown in fig. 5. The root has been
arbitrarily placed on the ninth degree tonal center, which in the key of C is an A pitch.
Relative to the ninth degree now being the tonic, the five notes are -306, 102, 396, 804
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particular pair of said five nodulating pairs is the individual tri{fodl 2003
pai r contwonbmagsdthe chromati c seventh degree interval of s&CA/GESH/NIEY
chromatic scale, said individual tri to%es' pair is the dom nant pair; B) all
sai d sound sel ection devices further arranged such that said foreign

pitches are a higher frequency sharper,.re ive to said supeyrfluou

pi tches; @ndd0P8shistnessiag r§@}1§&r’ia%}r)1m@§\ﬁ tofaﬁlro[f agm zﬁ’i’l@gﬁ‘ééée étPétﬁF‘t hat

sai d defi r&ﬂf@)t' ' i S LR Fhhi 1y 19ahch saRci Aha6kd @lier ance

rel ative pggxellg‘?ﬁer b?lﬁéﬂ&g‘%ﬁ%%?ééﬁg%ﬁﬁggi @%82’117P@’ser ving as the a?r%c‘iul g{aed

chromat i ¢ 1zesad thohe (rechivesicads ave thaf A sG#,E, (&, and 8 rohesorspactvelyalSe.it i8 indEaé

musi cal instrument in any one of c¢lains or. 6,, SUBSTI TUTE SHEE RULE 26)

16 JUL 200"hahés SRRy 6’69/1%‘1925@“?“’(1511 azi‘ée‘_i‘ | DUE i ‘H’_grgel ection

" devi cess T Uidh ARG HePHER fhife st ABRrBAILT ThidtheBEhd fiinaban & Fl ve
nodul ating pairs Is the unique tri tong pait containing the chromatic fifth

degr ee i ntreakeathe eime ahatddieinigribid nodrabsaate is dsffeitms, frammitlee hamidofoematidntused pai r

is the subdom nant pair,; .all said sound.sel ection vices furth
o r anged sacHRkeaE S5 ordpugne DRt LBl Bpist o s bR BERE Ptk e
relative t@esak@he Bl {iid@undRifrgbas; C all said sound sel ection devices
further arranged such that said defined chromatic scale is isonorphic
within said speens pedicigstae pawes of dhiatipe@f keyhoarhisthaithe pthet tonal epnters
subdom nan | . Servin s.the Li tion of
sai d (Té‘?i n%ggggnlrl eb?r’gtgl ;H(]:e %ca Ceqmrbgsggﬁ%lt%hogﬁg gt g{i%ggt' rI\tG{J?réﬂ%ltEtg{ ﬁ}%g%tge? r%gl{t?,@ OR) said
instr Uﬁentthbkbpﬂigﬁaﬂxﬁ: piftd, tleass eobhdul@ilivags Bidw RderenstgounEidss spebigieéby t he
pitches sounded by said instrunments are determ ned by a m ni num of one
sel ect ed sPPEHatigbionls Bhudd agcalgar pldrd grrungs Aaplgyairthtihay mmeriacd the et s; B)
sai d oper - , I .Sl i ! n i £l G
o acenont - DONFAAO LT |ERIERAE 1S WAl DONREPTorft AuBS Bnfs Bt e
oper at or odatsemploypéas 4 basefofeperatianse feihthardamiek retgintbeindistircthanges sai d
superflyou pit ches available to said fretted string instrunent with said
forei gh pi t¥4788ES-sai d exchange expediated by the sinultaneous subnerging of
the particul ar pgifredybeid, BRaRld iDflea ) ShippUBSAI IS AeBRRry forhgyerh of the
el evation on conmand’of different enharmonic note-ftets enabling said
f orei gn pituotel abenadi dfyefoetshifpng woniddedniredusei ot duimede pedsh paangsinsot ed
string. 10, The.nusical,instrupent. in clajmé6 . sai.d _Lnstrunent. bel ongs
Co the ci dssiegrd LR bt Pk ST ot bau iyl AR i oot
i nst r ument Sofeusthr deSEIN hehnp EicleRavdehepovaad uaifoirhl dheftidreqlira secti on
of tubing, said |ength separating a source of forced air and a rel ease
openi ng0 byrifonsmascraluse avith sansaerencyB) Thinmgarsdpiavean & BRgsrdieydedensessedi ve
swi tching P I Lol Ubeher j.ng neans,
aher ooy DHaTanenE (frib a 360 aliEs BARE e ARA TS pERMMR o,

sounded by that particular finger-key is commanded for a frequency change, this

change will not be implemented until the finger-key is released and then depressed
again. This prevents a chopping off of note values if a player is premature with a

25  footshifting operation while retuning the instrument while playing.
Fretted String Instruments
The fretted string instruments are a group including such diverse members as

30  guitars, bass guitars, banjos, mandolins, sitars, etc. The common feature is the use of

strings that generate variable tones when the string is shortened or lengthened while
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speci fi ¢ Weba/2s96gt h control | i ng means changes sai d superf |R(DIIBSQDYOU25‘J€§ ‘M' 2083
sai d col um SUBSTI TUTE SHEET ( RULE 26) 616 JUL 1003 WD 00l 42596

PCT/ US00/ 01259 41 of air instrunent intg said foreign pitches as soon as

said activatjon repositions said release ening to a different prescribed

di stance | POIRESETELBEHER APnFa uistoll etalic Meanflas SaPe i SEehBht i n

claim 6, A)splmi:(g instrunent belongs to the class of colum of air

i nstrunments, whereby said colum of air instrunments sound desi gnated

pi t ches det er nmi Aegehgral, Hest anguments havs detfronedéndedbirgs thedirerdtieofthh

separating a .,source of forced, air, and si ngl e .rel.ea openi ng by a

pr gscr i beg ngFis e ﬁ}i’sé‘?St@}n%fcﬁgB’b\éFtﬁtséweg%ﬁ'ﬁgﬁ tPé‘&“‘b‘ééf]?%? 58%%9%561?45 Ry reans
are val ve- actdinad ﬁzito%e%ahiniz&n%&aﬁehﬁ@ggﬁbpramtaemmmgamaaa,loxvglﬁetetwe bhe
activation by said operator of said specificC tube-length controlling neans

changes saiarangasestt] thisus ths qoskreen practes. dAe distimareat caaibe plassd tefadlow ¢ nto sai d

foreign pitches, by altering the di.stan foatr . W t.hin said section of
tubi ng 1 Fomaairrairea! e M Sl PR T el ML R e R B o

di stance. Ivbts, theéh dfine 6l widB ShéwERthahdle ©hd) delsling®) THIORNGRE theiehtn

m ni rum of four of said specific tube-length controlling neans individually

i nt roduci ndergduand plaesmentpfdeng-fréte. | ar gest three of said four insert tubes

| owering, the so I tone of said i L.ndi vi dugal .ection by
702 cots, by 200 R SRBeir Bt CukRBl IR sk LA BB RS

t ol erance; cByorwdtichhdibiéret auiidenehit ®ailay Beedionk @air Eowdl 2ngith thosttdightl i ng
means configured to | ower the conbinational sounding tone Bf sai d

i nst runment BYORIFkERfiicasrmpl waing, hedngial #terfigb istupis Shove Jebige 0 it Hisai d
102 t t « SAj : i t - [.L.i
cen %H@wﬁ,%ﬂaégh%ﬁ%%}?f&%n gwe@ssf@ey G;ﬁay thetdnRf étﬁa@ﬁ gloag LhRlohifng means

further configure sai d | ower conbi nati on nding tone is
wi t hi n sai dingrAgbastobed. Thésertandenal t8nteiBhaee thesowalgraupst runent in claim 12,

A) together with_.a m njimum of two.extra tube-]en controllLin ans

i ndi vi dual |y i e B0 Wg}tt%@ Ba‘ierfb?t%%%gl_’fﬁ ﬁ%@%}?gég‘iﬁi GeT iy lanetus’y _
control i ”%M%r@%cb&‘%ﬁ% PRPAHEg SR idnacti AN SudPtha tRE Bk hbRed
frequency when in c I'nation th other of sSaid specific tube-length

cont rol | i ndretesmed aSuBST] . TIUFEs SHERT thRULHE iidipl pitahes, 3ltyrdths 98 tREENUSOD/ 01259
~ b, JUL ~ 42 the first of said extra,bube:le h rol.li neans
confi gured 0 ?Ef %E‘%%YC{ i%fﬁ"f ercﬁé P %’ﬁ%{hsa{?fétcg‘%s Oggllll%sfaﬁé}itrrﬁa on%}ggayonﬁ

addi tional a2Q.B/ Tk Swhh@ial a&iterd atcthe Bymeding gpg! The resubtdies-fret lhowai d

102 cent insert tube and said 396 cent insert tube; C the second of said
extra t4be-Pethitmodyatienisishagnigdigs8eonfigured to | ower the deeper

et vat od by sai HL 3 B D . B A e R e
396 cent i nkendtet BHand C either simultaneously move or are replaced in a flat (longer string
length) direction, such that the new note-frets sound a tone 11.7 cents flatter than the
initial pitches, then the instrument will now allow the player to correctly sound the 12
25 pitches of the straight major scale on D# and A. These two tonal centers are the
subdominant group. The resulting note-fret layout for this modulation is shown in fig.
9.
A three switch selection array (such as foot-pedals) can be placed within the
motor control of the player to instigate and retract these operations. A pedal
30 mechanism to do this is shown above T37 of fig. 13. A modulation to the subdominant

group from the dominant group moves the two subdominant note-frets in a flat

direction simultaneously with the dominant's two related note-frets returning (also with
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D) said tube-length controlling means further configured such that shBaJUL 2003
resul ti nyva eeseal ue and sai d deeper resulting tone val ue BEBRUBHYH259
generated within said prescribed toler e. 14. In conbination, A a

st epped-pitch nusical instrunent; B) aazglcur ality of sound sel ection devices
controlling_a .m ni mum_of sixteen elements,. said devices.supject to operator
_sel ecti on,® 3{Hipg astigne fioam Ql?fé’feéglbﬁ’ﬂs“‘l% (BF YIPF §&rsa f‘i’?févdn%l"#rtgﬁati c scal e of
pitches copahmig twelve pitch stations; C) wave propagating nmeans
responsive to activation of said elenents, said wave propagati ng neans
enabl i ng t he prbduminiomnodf 3 suichesawese ffot-dpehiedcharfdr-gupuaed y oowsedspondi ng
to said selection of said selected devices, id vi.ces further

arr anged rg e phc lftgé?aiﬂﬂé@%ﬁ%ﬂﬁ’f%%@%lﬁgﬁﬁ?ﬂ%ﬁﬁ@%fﬁ05(? 8y and a
second § ongesd bf K 0&10@2% bHRIGB bW \dRier nSH6Nc IRl 1e8 dp&hafilésStTHeQRGSE I i NY
contains the tonic pitch of said défined chromatic scale, and such that

sai d secoritsetfonan bstar3 digectionalgpystickhpushed inoneerigin dinectipn sadigergist flatgpanel
chromati c ts.cal Wi eregs said tonic pitch and said tritone pitch of said
defi ned cht'OmatT ¢ “8EaPE are together termed the tonic pair; E) said devices
further arrangethsbsdefidiais thhiehpasitdtedhae-fitd mbesinod wepedllowfing Biedwishésst  and
second tone-strings are not shared in comon, and such that both of said

first and efdheopeaisnd Togive the instiymeabibn cprabdities be alayséfeaii valymmhomotsy en
simlaknin s_ 1.1 nkij ei gh ' ti 2 [ [ c i ng
succeosf orte T et o it SRO Bl APt D SE o DBer P

t ol er ance, mehigriBe St PesilQeiah i @tlerl a8t BNEHahdedbssend (v lshewnothgbedt 8r than
1.5 cents; F). said devices further arranged such that said first and said
second t onRRs¥iGisHHustidRglet her contain ei ght rung intervals separating eight
tritone pairs, - SUBSTH THAES oSEER e U ASbsitiond UL
2003 WO 00l 4259%2%%%8&%&%%%8? particul ar Or ung I nterval agmr?égsured
bet ween t heecessarypfur adull pedle hmpowtred gyitarie siofwrs i the prafrred embahmeptéfr s i s
the sane rung Jnterval wthin said specified tqlerance for all of,said
ci'ght 151 ¢ B o BarBleye guifts P QeBBRA G st ShER I o dmtide o act val
M ni mum of ndtweey odios A thaky\Bhike oPLdrimof ahfi @it weadbniehidcnael IGhromat i ¢
scale are isonorphic within said specified tolerance relative to the six
conponent piabehdeurstringsr ee of said tritone pairs when any nenber of said
three tritone pairs_is used.as the initial zero degree station for said
chromati ¢ scal er e PEedaihueleher bidend ARG B bl e 2@mely

toni c pai ror tblbe fthotet madni theabiic pasitod. hitithekerdapatititigatie; ful)cofpilehm el vf ces
further ar%/fmged such_that the values of a mgjority of the _semtone

i ntervals of NeiaF arecpiiehie. At BeeR!] ¥ ogeq Ehiggatsklap qlsaHmeRt WE! ke tAppiosixi mat e
within a t&b@ﬁﬁﬂﬁ?ﬂ@iibﬁitgiﬁﬁﬁtﬁ QighMrOE SR M#S Bl OREd ALY A guide: The
musi cal instrument in any one o?’ Cg1 ains 5 or 14, A) said Instrunent bel ongs
to the cl agsildhapibe fret-boxeyed fign$2 posieorted in bt neckin benh away ioenpowe
fingerkeys,, of keyboard as said sqund.sel ecti on devices r.eby said open
stringed iwgtOPﬁWélH{?."gi) . r3ig ngog}?éﬁ‘.ftgl.l%gal%ﬁé?%(ﬁ)ﬁaqu gﬁgg;#saiq oper at or
of a plurality afgsahist cfécﬂﬂﬁﬂi@%{ﬁey'sﬁgﬁdtﬁﬂe%aﬁQ./iihhﬁlect% §aRIRPRMchgn Rbdches of
said defined chromatic scale; B) said fingerkeys of said keyboard arranged
in a néhi niifa g7 on-hpad proeessor tojnitallyoses o e feass Evtany iritgee peissvhiose fler
configured C sai.d fingerke ecif c pitehes increase, al on
hori zont al Scrat)ém%e%%}tilr‘?%ﬂetﬂ? (‘?n a&%?gf@]glll%sé?mgppsgﬁlgngbeef HEG I 8hdit scal e,

and i ncr easaticulasp@ppale key tigaathreaoliteaNhe blaysethior@naduebles shedhsteahéhtdef i ned
chromatic scale; D) said class of said open stringed instrunments includes
as a cat eg®r¥ith 2 fonenst pueritraks tematk the pptaly isaldhalde negessary LQUBtiglen stri ngs
simul ated by 8L6&H &9&%88 means to provide electronically generated
frequenci es; )

30 The pedals signal the processor to move the correct enharmonic pitches in and

out of play as directed by the player. Many times a guitarist may access a component

tonal center of either group and have no need at all to move the two associated note-
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E) said chas@/pisesai d open stringed instrunents includes asacm@sm@gm%smth 2003
instrunments that enploy the use of a conputer |anguage such as MDI to ' '
trigger detached tone producing devices2&ither in real time or at

subsequent tines. 16. In conbination, A) a stepped-pitch nusical

i nst rument freSUBSTIFIgN PRI tSHBE V¢ Ruk memye-frewmﬁmmgermwmw tbdse3@ses, ~,

T~~~ 2~~~ 44b§%¥a 1glbural i tdy of sound sel ection devices controlling a m ni num

of seven elenents, 4 B0 ¥ks subj ect to operator selection, said seven

el ements suffi cisgititidal it &eiod caiebt Bethidiédiicatigs@aheplcebt h@sble@he Wave
pr opagat i ngo means responsive to activation of sald el enents, said wave

pr opagat i néPNb sgders famiperiglizadeneshdalionsi ohltenaishiimg efdbenlusslityios swrich-
frequen ' ondi i i f i l i . D)
oper'at o cORETbFRERF BB Bty ol FrmE i Rbhler Bl § SREVEGAEE, £EHIERRYY,

devi ces f urtviteh ce@lafedddicstes Wﬂ?td&&himp@ilabﬁtrerﬁ@dﬁl yadyimstefiglgahgostel t chi ng
nmeans alters at |east one superfluous pitch ex&rees‘sed by said m ni num of
seven el endftiplpya difspentiniqdal saaie or vige Vet AreeEiP Voagld restersvbei t ch

foreign to; ' 5ig | ey i.0: L i ces
further contrnaoaoh SPbHiRsaaR, Sopirled HefBy B I MEE R AL
sw t chi ng mepme dyreshinopieshas orthe fidhsmngeas tHiemerpsesseduhbaqfeaty of said
foreig itch once again in favor of the initial frequency of said

super f | ou§efaﬂscsﬁ?0@73 toahedd i fill sedfse ot POFFIRIK AV EREIDIRYSIFERSAE OYEd such

that the spggbiiag &%-E&s%ﬁﬂ) A1 IR VAL IbRERRAbLAInS N Dnbovek1g fothigh from
sai d superfluous’pitch I's either a value on or between 19.8 cents through
27. 0 cent s lgaredssd aapebilites.otir thaeting &atBealongtlese hnesugh bedinked enths. H)

sai d sound sel ection.devices rther arra suc hat all frequencies of
251 seven PREER! GAIPRES RRUTR aPUBL o Bear et e etelanops ButraiRBes o
certain nmeppss4 liedraily a9RAAt e reference defined chromatic scal e of
frequenci es containing twelve pitch stations, such that said seven nenber
defi ned5nat ur al Tdealoge-frets shamsstves cot be edleetively sguieaiteddy wriogai d defi ned
chromatic ' sal d _devj.ces f - I i efd ned
natural s Cgfeglr:grsnelél)éa&x%? Eﬁ??@gl‘%s 5618? %g %’ﬁgg %rﬂcfr %ﬁge&ggr geg(ré% Jgilg%i @é%ggléﬁi O(f n and
t he chr omaprscesdod. T gloaRr] Alot iheWambusak ¢Hidat paedoteHranmt movetalmsopf 12
frequencies; J) said defined chromatic scale containing both a first and a
second t on&heprngiyidyal pars nushbmehapdeds such that said first tone-string
contains the t O fofoliGRaiQbe SAICHESHABRMANGAE LE aff Alrfh isaRGyRUCh that
said second tone-string contains the tritone pitch o salé def i ned
chromatd(c scéige,13vindridadt smubl beonited that ashthanecksiaimdvensed wwargs theh of sai d

defined chromati.c sca ar.e toqget her terned the toni air, a sych that

t heI parti cﬁf”é’lmrlﬁi‘% Bﬁi?}ﬁ‘{‘%ﬁ’&oﬁq’&w%ﬂ&ithe Hr;r‘ﬁ?i“ rghedl'rgtééﬁwger{soz}ﬁe\yé\?ﬁ ﬁ’ﬁs are
not shar ed digare@ BERMAME Satodb xRS ding dhEh QEEH falRUfRerdre, cakfl apphratnid003 VO
001 42596 PCT/ US00/ 01259 45 that both of said first and sald second

t one- st ri ngglleaehghdvsing tprdewder thisnilvethrds can becereplayddaethenthan thelssed i nki ng
si x of sai qa\g%ti(i)rgu‘{t%r dFi.thes] ti n ascendi ng succession, where simlar is
defined as i d&RtTCA RCTHEN %P%ﬁ%‘ci fied tol erance, where said specified

toleramse is a ogadnckdfiyRis DAJERAdRorcBaollard useinb soll¥dtiveBi ltck tiesioténd sai d
second tone-strings together containing six rung intervals separating six
tritone paifieslocapiense By reching erearpsleanp dield Wapdelay drgugh é‘P’\I/QF WS BBasur ed
between th Ik i ' j . ' is the
came rung ot aR ARG eRch R oL B3RyBpohilh ot HAPRIRIAS | ©
tritone paipesnaneht S@tttorisnedtion o dnelendcai bodsavar te thescotbr Pin mubd i lattackedi d
specified tolerance relative to either of saiddnopt)é %rches of saliegﬁleoni cC pair

when ei t hefto the nudley liges, apd itispg-pav all, ihe gonnecte ¢ts via a shutt ct. A
30 catch locks the mule into the new position and turns off the relay.

Whenever the processor opens a double-pole relay together with the off/on

relay, a different polarity (in this case north) is expressed by the coil. The north
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degree station for said chromatic scale; M said defined chromatic slcgl'm- 2003
with valwesodsps a majority of the senmitone intervals of sBEHUSEI9I3EH
chromatic scale that do not equal or gg not approxinmate within a tol erance

of 0.5 cents a 100.0 cent semtone intérval. 17. The nusical instrunment in

any one of clainms 6 or 16, A) said instr,umfn.t b?.l ongs to the class of reed
i nst r umepelanineeibpijrac @ PoriHRIShe K PERYV DY SRR el"r‘f&’ t are

~ det er mi neg R4 ARG AH b CPUE AgerRiisld SRR Incdlihndl B2 @Al two
di mensi onal® plane” cont ai ni ng one of-a plurality of contained’thin reeds,
causi ng sahifaranthahfgadtit boih Aedasother eni lof dteanaladitygether atdecamadsth giutiches; B)
said operator-controlled recursive sw tching. ns are specgific reed
danpi ng rRO}ERY arqisfirawmio the ouharneth SXPIEERE goé%&[?l 1t ﬁ\?ﬂb?‘éﬁhﬁﬁg in
sai d reaimified orced air when in physical contact with said specific
r eed- danpi né’ means; C) whereby the activation by said operator of said
speci fi ¢ reed-Tenpukgontansgioepd suededtesprcrillynimt animsige thabedyseftbe f | uous
pitches intrinsi.c to said reed instr nt .with.at mni num one of said
Poreign diliEhethi piseRe ptes Gga HiFRhat bl By BRI RRS e physi cal
posi ti on hrdiAled Gafdasdrs Hadr AEEstathgd ofHladued RstroRBRE! Dth&Ussthbdadsin:
desi gnated danper is noved fromcontact with one chosen thin reed
engi neer ewnmagpetisduetbodaliodnd sy b distspandi nylessgandigeameployedaseshons t hat next
pl aces, sai d desi gnat ed danper. in i 2di at e physical contact wth anot her
choseﬁotrﬁnﬁumété%l é’ﬁﬁ’iuﬂ%eol’g%ai%e(gf’%%@gs’g{acid superfluous pitch, or vice
versa. 18. Thea mufdiedtic iftghimdABEduld Be Biiyt wairtethe fpull bR id®ps movkd baél arkb,
SUBSTI TUTE SHEET [ RULE 26) 16 JUL 2003 WD 00142596 PCTNS00/ 01259 46 A)
sai d devileeh strigtly hyhumanneyegedisrered Refons o} glingeutioleliiit dnterappstions e t her
a val ue : { or
bet ween %Bgﬁg%ﬁ%ﬁﬁgoﬁgﬁhgﬁgéﬁ%ép é@é@@géld%ﬁ?@ﬁgf%é@ﬁ%g?%R@lﬁ?ﬁl n any
one of chailize ubyused,fingersi6 actMatathesslevetssound sel ecti on devices further
arranged such fhat said ecific shift. nusical interval is either 11.7
Cents i t hi n SAEEASECRR PRk L ferRbysicR arabemen oBdis bedh 9id RIS, g
speci fi edfaﬁm&%rf%'g%n' ,tﬂ%n,e}ﬁﬁ'. 'ﬂ!%%&gcﬁé. MNRGERRAke | cd¥ctiedfinftafbal M5 2, 14,
or 16, A) together with independent fixed sequential medium B) whereby
sai d sounttawmfies thedue it ofahé yutgemthe atreef the fivsh &remgntorthe &f ofithereedond r esponse
to the se ntial activjties, of [.d ogerators of .sajd.instrunent. are
sequent i a‘?#@n%gﬁgfﬂé’& ‘At#nogstgf grid §€thn g?’ﬁ%’?‘é’? t@%g’é‘é{&&éﬂ m?’é@ﬁﬁ’é‘f‘ﬁ%i on in
anot her s&gRERthed of theHifth’ietlide, IROBIRE Sndl B 16MCOF Of g sTAIE ifi@tlinkaimarsbsi ng t he
steps_of: g\%dﬁ%gnerati ng sound waves associated with a nusical E%ref or mance,

and ByOr & gndeilyinpuete- ey b coniroyling K apd AR dNitGhes amdicesansed IgFdET ty of
t he Soundan‘ﬁ"'%l‘ﬁ?ssbéjghamgﬁ oSt nm{ofnprnance vibrate in tune with particular

pitch stations of a 'bicanmeral scale, wherein the two conponent scal es of
t he bi caneral Guisdrewithishedd feetlingbdhames it ahieak cemaln davared) " opené tvmhgst o
define t h\SOLillg gggibteia%?‘ac?fcaf ar;la%lig;ttlocnh ﬂ}eantoitgtnrgf arrangement of fig. 10 was
depicted for guitarists who use the standard E, A, D, G, B, E open string tuning. A
25  fretted string instrument providing what is termed a "dropped D" tuning (the lowest E
string is tuned down to a D pitch) would require a different note-fret layout for the
lowest string. As a result, the initia] 2-way fret-box placement for that string would
have to be engineered to the requirements; or if the instrument is to keep its ability to
also to have the low string tuned to E, a pair of note-frets along that string would have
30 tobe given three-way capabilities. Other similar nontraditional arrangements of the

open strings would require dedicated modifications.
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22. A-fixaoomeddcum for carrying a nusical perfornmance, \Aheper/msdimzsgi&dw-, zm
medi umis encoded by the steps of: A) rgg((r?nerati ng sound waves associ at ed '
with a nusical performance, and B) recording the sound waves in the fixed
medi um wherein a majority of the sound waves of the nusical performance
_vibrate in tune with particul ar S’Y‘L" DSEMMAEMS of a bi caneral scal e,
wherein the two conponent scales of the bicaneral scale utilize a |inking
interval and a rung interval to define the identities of the pitch
stations. SUBSI Seurrl StdeEin¢dReE BB mentsrodyce 20081543 azgsultiifaimesig al

i nstruneng, i.n anyone.of clains .21 or.22, A. with.the further step er eby
sai d souné‘%"’g\/‘fés%?&gd‘é‘ﬂff‘%?ﬁ@“%}bﬁb?%%%%ﬁ f?\gl%’ﬁekss_éla Y ind4n W“ﬁﬁu%sponse
t o t hessegugRimani@c bippliet 8 fuRbeCOHMBIARASOfs cHBEDISAH Mo \WRYiBS @Fersed
sequentially captured on said fixed nmedium for subsequent regeneration in
anot her sppeess wathdrawrefreme Bmooglibelss areReneiady oayided @ phayomshyast sound
waves may_be.carried b carrier neans devised by human beings in the
pri or artmls%lrjncbﬁ’r 2 llerl &F%ﬁ%@ wi rel ess generative nmeans or cable wired
generative meaghrorawy ediohd HOSie 3ShMiSinédreBlSHlehlthitesp@hegiobyg based
transmtters, or as carried bﬁ any such of said carrier neans yet to be
devi sed b{nEfhAepebligimentorgedestifiely @llat ence) sharpiar s thedrawirastnolesent in
anyonggof | i [ ngqinterval is a tritone

i nterval, rpBﬁ V\ﬂg}F %%‘f}%‘%?’%"ﬁ%ﬁ’}ﬁﬁg{aﬁtﬁ%‘éﬁ?%&r?g@gd perfect fifth interval, C
w th said perf dctinfilaf trio ¢ fitlustonatoddve njeraateb) sidad o steurp, diat,afr neotraiizee t han
one and Oﬂ& tenth cents Sél. 1 cents) deyjati %n from teaue j'rdeal of 701.95
cents, D) R T¢PSLdild -1 ¢6n{0 A8 IRsHUBICREPION NG § Dicapisral Seai-af es§ It Eance of no
mor et han,gasyGRRL haRHsHd baSoRagnGedid.destcel whBRa Gy S, said one
cent part?cul ar tE‘OPgt?dé{gcednghéﬁlg’é% ?ﬁoe frngqueni:;/1 Ij%cues o? g%lﬁggtv\o
conponent medalags! (0f a simpde binbadiereat) asoalgahé finoc, slosgmadittdrgnbdemniment bal anced,
E) sai,d bal anced conditi,on all ow the intrqduction of a forei itch

7t om 4Pt naRBRES E%8izs AR e fotiant Tee Fost L6t M ep i FOBhiHadig

enhar moni i the RREdeUdidRior abukBirdf in tai6thet bfethe ®io §ALIK Snép teSTRENRAbLE A€ al es of
sai d bi caneral scale _such that the difference in cents, between said

forei gn placked 207 positigns dibese lntierdesypd medulagion peversgwepldganyast exly éreeven and
seven ten (11.7 ; xi mation val ue as al |l owed
by said t%) zer@ggléggrrréflﬁggggé]?%mg@? %h%kr%ﬁfcslﬁfqegt erval and said particul ar

tol erance of s8imdethairh@fi€as dpefity/ah tHeQuRichieE o C@btall®d debdigo fapee fiad phgehi mat i on
val ue.. 25. The nusical_ instrument in anyone of clainms 21 or 22, A) whereby
sai d PlngVibmteevaaniagflaw ofispegified diregtipa) a simpie gethed would haviga dmpgnteby
said |1 nkhadlit B & dihed 5ol oBPHIhiterhdil Hrd! ALEE ¥ldemizha By bl Bkide REY F eCt
fifth interval having a tolerance error of no nore than one and one tenths
cent (1. 10wobnom)ofdbeivet ivonid beosundel dtdemlonetini) indtiey evriudd bOuned wichsai d

trit i nt |  hawi . i L | er, devi at i th t
from the DA bricel §HERICQIT BI0- ABA S SHOVS Hof ogs0r It Fhg DB S I6ah. Beght
cents fromusRifh MadiMIcEthel sOBRkticabioh o RASW iiehas idtldateiheenHaiidning t he

frequency val ues of said two conponent scales of said bicanmeral scale into
a con@bt i potes.eThedivimbas fthe sthdul)ing 40nhl aeresaniodliree gnatipsiionotal hasdhi ng t he

introductionp .of a foreign piteh fr one of said two copponent scales as an
al ternati {/ngtl%loco%epég%%a%ﬁﬁiaeé g}ﬁa%?e?ﬁ?éxglyp@%eusgo%fnetnhog %Sther of said two
conponent scal €sluhn 804 wohd MIBRNAENLS GRALE as tielithakd pieeoldigkdgy @aG®ei N cent s
bet ween said foreign pitch and said superfluous pitch is a calculated cent .
val ue as Hne@hewstpps. paoduce dhreir tanescasarredilt of essapaholes tamediipne olesithatval and
sai d partj i ated t i i i get her
controlli l‘r‘m%% gil{edaqxgg @lgj}f §¥teo$t§%ﬁx?&§ré1 {‘Jtea? %%gs.hﬁffﬁget%%gg :hggﬁ{el\é%lg% ttrhgmant in
anyoné0of mpludipigke2 Thede tdde héies wleeakbnateslad dllowrgrtaintptched off Scetairr scalzne
interval, B) whereby said |inking interval |s a perfect fifth interval, C)
with sai di99updat stepradiosations.wdnchean bmantigeiared fs dicamers! s5ple pESIHBR: t han
one and one tenth cents (1.1 cents) deviation fromthe ideal of 701.95
cents, D) with said tritone interval having a particular tolerance
deviating nore than eight cents fromthe bal anced ideal of 600 cents but
not deviating nore than el even cents fromsaid bal anced ideal, said
particul ar tol erance defdnni . | ues of said two component
scal es of said bi camrﬁ@%ﬁ%ﬁﬁ%@gq@%ﬁ?%n ternmed unbal anced, E) said
unbal anced condition allowi ng the introduction of a foreign pitch fromone
of said two conponent scales as an alternative to an enharnoni ¢ superfl uous
val ue of the other of said two conponent scales of said bicanmeral scale
such that the difference in cents between said foreign pitch and said
superfluous pitch is a calcul ated cent value as all owed
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y, 109& () -veBies 9 BAh{sE2(Q.y <tk y39b0%kts( 204 Eenitsy 1 0D dit¢,)and 8 1.7 cents. For

y,10% ) -sqeatg L (HeAC 10 @0 (041 (109l 4,34 108, 5 O
V102, and V12.

10 The three smallest, when combined with one or more of the three largest,
effectively drop the combined value by their own labeled value. But used alone, none
of these three drop the sounding tone by their labeled value. Also the V40 and V20
valves could be replaced with compensating loops that introduce the required value
automatically rather than by dedicated valves.

15 To play a horn, the operator blows two degrees of the overtone series (tonic
multiples or perfect fifths), which allows a compass of usually three octaves. All other
steps are achieved with valve action. If the highest fundamental overtone is blown, it
can be dropped in four sequential half step stages with valves; then a perfect fifth can
be blown without valves depressed, and then lowered in six more sequential half steps

20  with valves; and finally a tonic overtone one octave below the initial pitch can be
blown to reinitiate the same fingering process for the next lower octave.

A fingering chart would thus read: 1200 cents = open, 1098 cents = V102, 996
cents = V204, (906 cents = V102 + V204, enharmonic 894 cents = V102 + V204 +
V12), (804 cents = V396, enharmonic 792 cents = V396 + V12), 702 cents = open, 600

25 cents = V102, 498 cents = V204, (408 cents = V102 + V204, enharmonic 396 cents =
V102 + V204 + V12), (306 cents = V396, enharmonic 294 cents = V396 + V12), (204
cents = V102 + V396 + V20, enharmonic 192 cents = V102 + V396 + V20 + V12), 102
cents = V204 + V396 + V40, 0 cents = open. The listed enharmonic values allow user
choice for the 16 pitches theoretically required for a typical three chord song. Value

30 408 is an extra bonus pitch which extends the modulation power of the horn sufficient
to allow a major second on the 204 cent pitch as tonic. The combined values are

correct to a tolerance of much less than one cent, with the exception of value 192 which
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processor-controlled pedal affair (for the foot to control by tapping) may prove more
feasible than finger activated means. Electromechanical levers could be employed to
10 relocate the various tone holes, effect valves and masks, or lengthen sections of tubing.
However, electrifying what is usually an acoustical instrument should be more of a last
resort and is not recommended, but it can indeed be done. A see-saw action closing
one hole while opening another would be a feasible alternative to sliding a segment.

The shifting itself, as detailed for the horns, would introduce and remove the

15  various enharmonic foreign notes in the desired fashion with a small inconvenience.
Once again, the musician must observe the individual requirements of the tonic,
dominant, and subdominant groups.

As another alternative of a different nature, some instruments could be
predesigned as a multitone instrument, with adjacent enharmonic stops to allow an

20 extra four enharmonic pitches per octave to be always available. These additional stops
would require new fingering techniques where one finger might close two stops. For
high pitches, the fingers must be able to select between enharmonic notes very close
together on the barrel. A wind instrument configured in this manner would be a variety
only useful in a limited number of key signatures, since the length of the column of air

25 itself could set the spacing too far for comfort between certain enharmonic toneholes.
However, it would put aside the need for shifting pitch values.

The multitone keyboard as described (but with linking intervals of 700 cents) is
suitable to produce the prior art 12 tone; and with linking intervals of 705.9 cents is
suitable for 34 tone equal temperament. Many other tunings will be possible to

30 advantage on this instrument. Although a linear coordination of the keys is

recommended (with the columns of keys lined up with perfect vertical alignment as
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straight major scale employed on the tonic pitch will be different from the provided
cent values for this same scale as when employed on the tritone pitch. For example, by
lowering the 600 cent rung value, the major third for a chromatic scale relative to the
tonic is also lowered. Relative to just intonation, this can be considered an auditory

10 improvement. But this will cause a counter sharping of the major third as measured
from the tritone's perspective, which is not an auditory plus.

The opposite happens if the 600 cent rung value is increased relative to the
tonic; the straight major third will improve (flatten) for the tritone used as a tonic, but
worsen (sharp) relative to the tonic.

15 The loss of a 600 cent tritone rung value thus has mixed results; the operator
alters a chosen tone-string's cent values more towards the ideals of just intonation, but
loses the simpler modulation schemes provided when either the tonic or tritone can host
the defined scale with isomorphism.

Another variation is that the defined scale can be non-sesatonic, with the

20 disadvantage that this would increase the number of modal scales beyond six. To
prevent alteration of the chosen scale, a modulation to the chromatic seventh (the
dominant) would still require each of the two tone-string to individually have a foreign
pitch introduced from the other bicameral tone-string. In the same way, an isomorphic
modulation in bicameral fashion from the tonic to the chromatic fifth (the subdominant)

25  would also still require the obligatory shifting of two pitches.

If an instrument has the ability to simultaneously provide seven tritone pairs,
such as an enharmonic keyboard, then this non-sesatonic scale would be less trouble for
modulations than systems for chromatic instruments. This means that a defined scale
would not be chromatic (12 member), but would be enharmonic (in this case 14

30 member) in order to allow isomorphism on both the tonic and tritone.

These initial 14 members of the defined scale would require two additional

values to enable the dominant group and two additional values to enable the
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Conclusion

Various instruments known as free pitch instruments have the ability in theory
10 to sound all pitches lying between the limits of a particular interval. A good example is
a violin. These prior art free pitch instruments are not a primary concern of this paper
if they are not specifically and physically modified to assist a player to perform a valid
scale of bicameral intonation. This modification would then classify them as stepped
pitch musical instruments. Instruments that provide their pitches in quantized steps,
15 and are produced with the ability to play a valid bicameral scale, are termed stepped
pitch instruments and are the primary objects of this invention.

The bicameral tuning system lends itself to numerous adaptations, and therefore
to a variety of instruments to play these adaptations. As described, the 16 member
tonal scale shown as a typical embodiment can be expanded beyond 16 or shortened to

20  less members.

A bicameral harmonica would typically only express a diatonic scale whose
initial seven pitches would be a subset of a reference defined chromatic scale. The
instrument would contain the latent ability to furnish many more pitches from the
reference scale than an initial seven per octave. In this case it is not so much the

25 quantity of pitches offered, but rather the distinctive alteration or replacement of
prescribed scale components to preserve isomorphism that is one of the distinguishing
features of the bicameral process.

Lastly, the ultimate end product of a tuning system is the music itself. Any
music performed utilizing the bicameral tritone pair system, whether sounded with

30 prior art free pitch instruments or those crafted to the invention, falls under the concem
of this paper if it is performed for profit, or if it is broadcast or contained by fixed

medium.
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This invention should not be confined to the embodiments described, as many
modifications are possible to one skilled in the art. This paper is intended to cover any
variations, uses, or adaptations of the invention following the general principles as
described and including such departures that come within common practice for this art

10  and fall within the bounds of the claims appended herein.
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tal " 610% () - 4&33}03/§‘llu{’5211’ty of sound selection devices controlling a minimum of twelve
elements, said devices subject to operator selection, said elements sufficient to provide
a defined chromatic scale of pitches containing twelve pitch stations;

C) wave propagating means responsive to activation of said elements, said
wave propagating means enabling the production of sound waves of distinct frequency
corresponding to said selection of said selected devices;

D) said devices further arranged such that said defined chromatic scale
contains both a first and a second tone-string of said sound waves, such that said first
tone-string contains the tonic pitch of said defined chromatic scale, and such that said
second tone-string contains the tritone pitch of said defined chromatic scale, whereas
said tonic pitch and said tritone pitch of said defined chromatic scale are together
termed the tonic pair;

E) said devices further arranged such that the particular pitches of each of said
first and second tone-strings are not shared in common and such that both of said first
and said second tone-strings each have a precise minimum of four similar intervals
linking five of said particular pitches in ascending succession, where similar is defined
as 1dentical within a specified tolerance, where said specified tolerance is a cent value
no greater than 1.5 cents;

F) said devices further arranged such that said first and said second tone-strings
together contain six rung intervals separating six tritone pairs, whereby the value of a
particular rung interval is the same rung interval within said specified tolerance for a
basic minimum of five of said six tritone pairs;

G3) said devices further arranged such that an actual minimum of ten of said
twelve pitch stations of said defined chromatic scale are isomorphic within said
specified tolerance relative to either of said pitches of said tonic pair when either is
used as the zero degree station for said chromatic scale, and where the remaining five
tritone pairs not including said tonic pair are categorized as modulating pairs;

H) said devices further arranged such that the values of a majority of the
semitone intervals of said defined chromatic scale do not equal or do not approximate

within a precise tolerance of 0.5 cents a 100.0 cent semitone interval.
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F+10%p& () - 3! P+ s0d@gegicey fugtheroeaged yuch that said precise minimum of similar
intervals is five, and such that the number of said particular pitches in ascending
succession 1s six;

B) said devices further arranged such that said basic minimum of said six
tritone pairs is six;
C) said devices further arranged such that said actual minimum of pitch stations

of said defined chromatic scale expressing isomorphism is twelve.

3. The musical instrument in claim 2,

A) said devices further arranged such that the value of said five similar
intervals linking six of said particular elements is a Pythagorean fifth, having a value
that is 702 cents, within said specified tolerance;

B) said devices further arranged such that the value of said particular rung

interval is 600 cents, within a rough tolerance of no greater than 13.5 cents.

4. The musical instrument in claim 3,
A) said devices further arranged such that said rough tolerance is either a value
on or between 1.1 cents through 9.0 cents or is a value on or between 0.0 cents through

1.0 cent.

5. The musical instrument in claim 2,

A) with additional sound selection devices arranged to control a finite
minimum of two enharmonic elements such that said defined chromatic scale is further
isomorphic within said specified tolerance relative to either pitch of one particular pair
of said five modulating pairs of said defined chromatic scale, and such that said two
enharmonic elements produce on command two foreign pitches enharmonic for two
original pitches of said defined chromatic scale, where said two original pitches are
superfluous pitches of said defined chromatic scale;

B) said additional sound selection devices further arranged such that the

specific shift musical interval separating said foreign pitches from said superfluous
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r1 QdBB8 1@ The musical instrument in claim 2,

A) together with operator-controlled recursive switching means;

B) said sound selection devices further configured such that operator activation
of said switching means replaces a plurality of superfluous pitches expressed by said
minimum of 12 elements with enharmonic pitch values termed foreign pitches, where
said superfluous pitches are component frequencies of at minimum one particular pair
of said five modulating pairs of said defined chromatic scale;

C) said sound selection devices further configured such that subsequent
actuation of said recursive switching means by said operator replaces the expressed
frequencies of said foreign pitches with the initial frequencies of said superfluous
pitches;

D) said sound selection devices further arranged such that the specific shift
musical interval separating said foreign pitches from said superfluous pitches is either a
value on or between 19.8 cents through 27.0 cents or is a value on or between 8.0 cents

through 19.7 cents.

7. The musical instrument in any one of claims 5 or 6,

A) all said sound selection devices further arranged such that said one
particular pair of said five modulating pairs is the individual tritone pair containing the
chromatic seventh degree interval of said defined chromatic scale, said individual
tritone pair is the dominant pair;

B) all said sound selection devices further arranged such that said foreign
pitches are a higher frequency sharper relative to said superfluous pitches;

C) all said sound selection devices further arranged such that said defined
chromatic scale is isomorphic within said specified tolerance relative to either pitch of
said dominant pair serving as the modulated chromatic zero degree station of said

defined chromatic scale.

8. The musical instrument in any one of claims 5 or 6,
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said subdominant pair serving as the modulated chromatic zero degree station of said

defined chromatic scale.

9. The musical instrument in claim 6,

A) said instrument belongs to the class of fretted string instruments, whereby
the pitches sounded by said instruments are determined by a minimum of one selected
string being pressed against one of a plurality of note-frets;

B) said operator-controlled recursive switching means are specific fret-
placement controlling means, whereby the primary activation by said operator of said
specific fret-placement controlling means exchanges said superfluous pitches available
to said fretted string instrument with said foreign pitches, said exchange expediated by
the simultaneous submerging of the particular note-frets enabling said superfluous
pitches in favor of the elevation on command of different enharmonic note-frets
enabling said foreign pitches at different prescribed locations beneath said selected

string.

10. The musical instrument in claim 6,

A) said instrument belongs to the class of column of air instruments, whereby
said column of air instruments sound designated pitches determined by the length of a
section of tubing, said length separating a source of forced air and a release opening by
a prescribed distance;

B) said operator controlled recursive switching means are lever-activated
specific tube-length controlling means, whereby the activation by said operator of said

specific tube-length controlling means changes said superfluous pitches of said column
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opening by a prescribed distance;
B) said operator controlled recursive switching means are valve-activated
specific tube-length controlling means, whereby the activation by said operator of said
specific tube-length controlling means changes said superfluous pitches of said column
of air instrument into said foreign pitches by altering the distance of travel within said

section of tubing from said source to said single release opening by a prescribed

distance.

12. The musical instrument in claim 11,

A) together with a minimum of four of said specific tube-length controlling
means individually introducing four insert tubes, the largest three of said four insert
tubes lowering the sounding tone of said instrument under individual selection by 102
cents, by 204 cents, and by 396 cents all within said specified tolerance;

B) with the fourth of said specific tube-length controlling means configured to
lower the combinational sounding tone of said instrument by an additional 11.7 cents
when activated together with said 102 cent tube and said 204 cent tube,

C) said tube-length controlling means further configured such that said lowered

combinational sounding tone is within said prescribed tolerance.

13. The musical instrument in claim 12,

A) together with a minimum of two extra tube-length controlling means
individually introducing two calibrated tubes, each of said extra controlling means
lowering the monophonic sounding tone by a prescribed frequency when in

combination with other of said specific tube-length controlling means;
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the deeper resultmg tone value of sa1d instrument by an additional 39.8 cents when

activated by said operator together with said 204 cent insert tube and said 396 cent

insert tube;

D) said tube-length controlling means further configured such that said
resulting tone value and said deeper resulting tone value are both generated within said

prescribed tolerance.

14. In combination,

A) a stepped-pitch musical instrument;

B) a plurality of sound selection devices controlling a minimum of sixteen
elements, said devices subject to operator selection, said elements sufficient to provide
a defined chromatic scale of pitches containing twelve pitch stations;

C) wave propagating means responsive to activation of said elements, said
wave propagating means enabling the production of sound waves of distinct frequency
corresponding to said selection of said selected devices;

D) said devices further arranged such that said defined chromatic scale
contains both a first and a second tone-string of said sound waves, such that said first
tone-string contains the tonic pitch of said defined chromatic scale, and such that said
second tone-string contains the tritone pitch of said defined chromatic scale, whereas
said tonic pitch and said tritone pitch of said defined chromatic scale are together
termed the tonic pair;

E) said devices further arranged such that the particular pitches of each of said
first and second tone-strings are not shared in common and such that both of said first
and said second tone-strings each have a precise minimum of seven similar intervals
linking eight of said particular pitches in ascending succession, where similar is defined
as identical within a specified tolerance, where said specified tolerance is a cent value
no greater than 1.5 cents;

F) said devices further arranged such that said first and said second tone-strings

together contain eight rung intervals separating eight tritone pairs, whereby the value of
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dominant pair, and the subdominant pair;
H) said devices further arranged such that the values of a majority of the
semitone intervals of said defined chromatic scale do not equal or do not approximate

within a tolerance of 0.5 cents a 100.0 cent semitone interval,

15. The musical instrument in any one of claims 5 or 14,

A) said instrument belongs to the class of open stringed instruments that further
utilize the fingerkeys of a keyboard as said sound selection devices, whereby said open
stringed instruments sound said elements by the activation by said operator of a
plurality of said fingerkeys specific to the corresponding pitches of said defined
chromatic scale;

B) said fingerkeys of said keyboard arranged in a minimum of three tiers;

C) said sound selection devices further configured such that said fingerkey
specific pitches increase along horizontal rows by tritone interval values of said defined
chromatic scale, and increase in stepped vertical columns by semitone values of said
defined chromatic scale;

D) said class of said open stringed instruments includes as a category such
instruments that employ the use of virtual open strings simulated by electronic means to
provide electronically generated frequencies;

E) said class of said open stringed instruments includes as a category such
instruments that employ the use of a computer language such as MIDI to trigger

detached tone producing devices either in real time or at subsequent times.

16. In combination,

A) astepped-pitch musical instrument;
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of said switching means alters at least one superfluous pitch expressed by said
minimum of seven elements by a specific shift musical interval into a new pitch foreign
to said defined natural scale;

F) said sound selection devices further configured such that subsequent
actuation of said recursive switching means by said operator exchanges the expressed
frequency of said foreign pitch once again in favor of the initial frequency of said
superfluous pitch;

(3) said sound selection devices further arranged such that the specific shift
musical interval separating said foreign pitch from said superfluous pitch is either a
value on or between 19.8 cents through 27.0 cents or is a value on or between 8.0 cents
through 19.7 cents.

H) said sound selection devices further arranged such that all frequencies of
said seven member defined natural scale are identical frequencies to certain members of
a separate reference defined chromatic scale of frequencies containing twelve pitch
stations, such that said seven member defined natural scale is a subset of the 12
frequencies of said defined chromatic scale;

I) said devices further arranged such that said defined natural scale is
isomorphic to both the chromatic zero degree station and the chromatic sixth degree
station of said defined chromatic scale of 12 frequencies;

J) said defined chromatic scale containing both a first and a second tone-string
of said sound waves such that said first tone-string contains the tonic pitch of said
defined chromatic scale, and such that said second tone-string contains the tritone pitch
of said defined chromatic scale, whereas said tonic pitch and said tritone pitch of said
defined chromatic scale are together termed the tonic pair, and such that the particular

pitches of each of said first and second tone-strings are not shared in common and such
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M) said defined chromatic scale with values for a majority of the semitone
intervals of said defined chromatic scale that do not equal or do not approximate within

a tolerance of 0.5 cents a 100.0 cent semitone interval.

17. The musical instrument in any one of claims 6 or 16,

A) said instrument belongs to the class of reed instrument, whereby the pitches
sounded by said reed instrument are determined by said operator forcing a stream of air
along the general two dimensional plane containing one of a plurality of contained thin
reeds, causing said contained thin reeds to vibrate and generate said pitches;

B) said operator-controlled recursive switching means are specific reed-
damping means, such that a particular reed is incapable of vibrating in said stream of
forced air when in physical contact with said specific reed-damping means;

C) whereby the activation by said operator of said specific reed-damping means
replaces at minimum one of said superfluous pitches intrinsic to said reed instrument
with at minimum one of said foreign pitches intrinsic to said reed instrument by
altering the physical position of the contact surface of individual dampers, such that a
designated damper is moved from contact with one chosen thin reed engineered to
produce said foreign pitch by an operator action that next places said designated
damper in immediate physical contact with another chosen thin reed engineered to

produce said superfluous pitch, or vice versa.

18. The musical instrument in any one of claims 1, 14, or 16,
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20. The musical instrument in any one of claims 2, 14, or 16,

A) together with independent fixed sequential medium;

B) whereby said sound waves sequentially generated in one segment of time in
response to the sequential activities of said operators of said instrument are sequentially

captured on said fixed medium for subsequent regeneration in another segment of time.

21. A process for recording music, comprising the steps of:

A) generating sound waves associated with a musical performance,

and

B) recording the sound waves in a fixed medium, wherein a majority of the
sound waves of the musical performance vibrate in tune with particular pitch stations of
a bicameral scale, wherein the two component scales of the bicameral scale utilize a

linking interval and a rung interval to define the identities of the pitch stations.

22. A fixed medium for carrying a musical performance, wherein the fixed medium
1s encoded by the steps of:

A) generating sound waves associated with a musical performance, and

B) recording the sound waves in the fixed medium, wherein a majority of the
sound waves of the musical performance vibrate in tune with particular pitch stations of
a bicameral scale, wherein the two component scales of the bicameral scale utilize a

linking interval and a rung interval to define the identities of the pitch stations.
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24. The musical instrument in anyone of claims 21 or 22,
A) whereby said rung interval is a tritone interval,
B) whereby said linking interval is a perfect fifth interval,

C) with said perfect fifth interval having a tolerance error of no more than one and

one tenth cents (1.1 cents) deviation from the ideal of 701.95 cents,

D) with said tritone interval having a particular tolerance of no more than one cent
deviation from the balanced ideal of 600 cents, said one cent particular tolerance
defining the frequency values of said two component scales of said bicameral scale

into a condition termed balanced,

E) said balanced condition allowing the introduction of a foreign pitch from either one
of said two component scales as an alternative to an enharmonic superfluous value of
the other of said two component scales of said bicameral scale such that the difference
in cents, between said foreign pitch and said superfluous pitch is the ideal value of
eleven and seven tenths cents (11.7 cents) or a close approximation value as allowed
by said tolerance error of said perfect fifth interval and said particular tolerance of

said tritone interval together controlling said approximation value.

25. The musical instrument in anyone of claims 21 or 22,

A) whereby said rung interval is a tritone interval,
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two component scales as an alternative to an enharmonic superfluous value of the other of
said two component scales of said bicameral scale such that the difference in cents
between said foreign pitch and said superfluous pitch is a calculated cent value as allowed
by said tolerance error of said perfect fifth interval and said particular deviated tolerance of

said tritone interval together controlling said calculated cent value.

26. The musical instrument in anyone of claims 21 or 22,
A) whereby said rung interval is a tritone interval,
B) whereby said linking interval is a perfect fifth interval,

C) with said perfect fifth interval having a tolerance error of no more than one and one

tenth cents (1.1 cents) deviation from the ideal of 701.95 cents,

D) with said tritone interval having a particular tolerance deviating more than eight cents
from the balanced ideal of 600 cents but not deviating more than eleven cents from said
balanced ideal, said particular tolerance defining the frequency values of said two

component scales of said bicameral scale into a condition termed unbalanced,

E) said unbalanced condition allowing the introduction of a foreign pitch from one of said
two component scales as an alternative to an enharmonic superfluous value of the other of
said two component scales of said bicameral scale such that the difference in cents

between said foreign pitch and said superfluous pitch is a calculated cent value as allowed
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by said tolerance error of said perfect fifth interval and said particular deviated tolerance of

said tritone interval together controlling said calculated cent value.



