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@F | NVEN g\&,n g VELL Ep l&@@%ﬁ@ AND ELECTRONI C  MUSI CAL | NSTRUVENT
DESC I O Noed % 10 dged' ¥, | BACKGROUND OF THE | NVENTI ON
Techni.c4l; Qs 'Fﬁé prese n? |nvent|onlrel ates to nusical pRShekdMeRN S,
specific% Y’ ?1 &r cdt"r;,‘ﬁh ¢V bgard designed to greatly sinplify the
pl ayi ng i 3?%5 anc?a%eé"t é"tﬁ"@? g Background: Al nost all

keyboar diased ki GHFPTi. nstfunent--s---ha!e fol |l oned one paradi gm fashioning

t he keyboard paS¥ndkiiefigesellsehaft c scale, i.e., a scal eNgvemibere7,0199¢'e! ve

sem - tones. This hol ds true for pianos, organs NXER9I5036ERGABSER Wth
t he advent of the electronic keyboard, several I nvent ors have added the

ability to play entire chords with the touch of a single key. This addition

permtted |less skille | avers t I what t her beacorrplex -
pattern ofSthree or ngférﬁ?émbr?g Mﬁqﬁﬂh p%a‘ Pce. One skilled

inthe art wll appreciate that the devel opnent of chord playing skills in
all of the various key signatures and nodes typically requires manyh%/ears
to master. Many prosHectinventiopy irolatesi $0s agi procesp lfelf othe msterifiga

skill level. The one ke oach ses. limtations

I ndi vi dual no ll'ﬁea‘é'ﬁo rﬂ)lfarﬁgjc) &r;'a ePﬁ%r °§‘r°6@§2ﬂ° are
not possi bl e. cafdiys sarwmbhm&actansmdge&&abmmﬂ ﬂ:\enaﬁan)aeﬁylw asteng of
the notes within the chord group is desired. A dynam c perfor mance_cannot

be accomualat fomedheare separated o odistilatibon and a bottom product comprising
PCT/ US96/ 10957

nusi ci ans acc®Hp gﬁtfrs[ e m 6‘?‘&%“3"9‘%%@&" ki ‘féﬁﬁ@(%o%@s a%egsr

| nventions sughk gc,zlma@ama@ fylic. avid.Pat . No. 4,389,914 issued Jun. 28,
1983 to |nventors Da1 Uetrecht ‘et al. provided f or ways to identify a

chord played on a kéfhsoprepagation of alkyl esters of (meth)acrylic acid is usually

carried out by esterification of (meth)acrylic acid with alkanols at elevated

15 temperature in the liquid phase in the presence. or absence of solvent and

in the presence of acid as catalyst (DE-A 23 39 519). A disadvantage of

this method of preparation is the secondary reactions occurring under the

abovementioned esterification conditions, viz. as yet unreacted starting

alcohol adds onto the double bond of alkyl (meth)acrylate already formed

20 (Michael addition) to give a compound of the general formula I below and

as yet unreacted (meth)acrylic acid adds onto the double bond of the ester

formed to give a compound of the general formula II. Multiple addition is

also possible. In addition, mixed types can occur. These adducts (alkoxy
esters and acyloxy esters) are abbreviated as oxy esters.
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for identifying the root note. This feature pernmitted the enhancenent of
the playing of a single Iine nmelody by adding chord acconpaninent. It al so
al l owed* the normal playing of a plurality of notes, and havin deternrned
the root of the chord, voiced additional 2nbtes related to th& “%r oup.
This feature, while effectrvely filling in extra notes for a rlcher sound,
did not provide the needed flexibility for the nusician to control the

not es bei ng pl d, i ther, kn | oudness nor tenpo. Present chord-pl ayi ng
t echnol ogy avgw%bl ePSaEks lt'r,51e means to introduce the human el enent into
the playing, such aspRkey=velllggity, tenpo, sustain, deletion of selected
notes, addition of selected notes, etc. Rhythm patterns cannot be

dynam cal |y changed.RThe& mﬂrﬂfrﬁéhon for all of the aforenentioned

limtations is that 0 Ph Vio ventlosatterrpt to nt ai

backwar ds- conpat i bi | | 1? t‘ﬁ%dleftF cation; Jio of efﬁ%ﬁr‘:d acl%rrp‘ﬁ’i“‘é’r
assi st anceg hagr’ téecggom I@ggﬂﬁamtgdoﬁ thettagrytcaxdidg of a single key to
sound a chord group. "Wth the invention of the Hotz MDl (Misical

| nstrument Digital |Theepprehlem of axy| estenr formationpist partisulatlyoaeute 3ig, the

t echnol o was_ i nt odu ed, whi ¢ch al.l owe chai ce in_ selgcti | ayin
one or more. nerERereli o el of MeecRit Wil Be drtinl iy BueS; Bfped jpelp” ' "
pl ayi ng a wr oflgo: mHiB'é‘sth?' aé}mypﬁrplédxe%swr@wﬁerbtﬁ daeg, rat ¢her ovi de

the flexibility needed by nusicians in a perfornance. The i nvention
requi res thatpreparatiomtafr emmfom@éseamy oY nestes efosmatien mgcumsvic @ a

20ei gned i (et e, s Jibn i By i ?ﬂ”ﬂ%crﬂ’ss@@%rﬁ?céﬁp%be-

program assi glﬁstﬁﬁlcﬁ&@tlﬁﬂt thed fortndtiofikof oxy estersWéc&%/ éf3estiall
PCT/ US96/ 10957 up table for e chord

to the keys olentlyeofkthgbepeeific estarification gmmnsc@ﬁmbm emponanme

per formance enV|ron r s 1t e sel ections
previously et INEYS hk‘?‘“’t‘*ﬁgﬁ @Fvﬁq‘p ?‘b\?g ac&lg@g ‘ﬁdpl ’@?ﬂeg?n Be
altered durr ECLAIKhASISARES: partituldthe Th ﬂﬁv%lna] { iogPNnbagaht to
overcone all of t he abov Irmtatrons I n thé Dynam C ord Interval and

Qual ity Msdi facrylate cand<@sathydhexyl @htyrlaieBoard CX10, U.S. Pat. No. 5,440,071

i nvented by Grant Jghnson,, issue 199 Thi ion dranmatically
alters the appear ang H’ﬂ?&?‘é&c %y d&fﬁéet“e(;& 'é‘?
traditional pgbbe e B&lﬁgvpﬁint\/\&' &ﬁnﬁ@yﬁc@nstamnrgeal%mk Seste? PRANed

several tines to forma Contiguous set of keys, the Chord Boar d arranges
keys in ei ghtandranyperganict solvent redse usddght groups are two sub- groups: bass

and trebl e keys. Th ref rred enbodl ment sists .of three .bass s and
five treble keys in g‘f 5%‘%?8 Jeacgiop Mﬁr}ﬁiﬂ? tton
sel ects ayke Jegaﬂnné:unﬁcte@ uiilé @fid | the aRiYet ket O t he
whol e keyboar d. Foraﬁtlejggh roup, a chord typ rrayﬁobe | ndependent |y sel ect ed,
al t hough t he fromprthe meaction anixtire h;emsn;lamrmtbfthe lacidkeatalystoused ufor the
selection. On the surfacg, this entron ppear greatly sinpljfy the
pl ayi ng of cmg‘”él?ﬁniﬁ al?"h‘f’e ‘[93 %ﬁ?ﬁlﬂ ‘ﬁ’ﬂ‘ép {’ Y done
wi t hout sacr igkdrfdeidg I ?‘@ﬂeﬁﬁm' Sfo Tgﬁlﬁmgarmmn&l,@yr ng of
sone chords requil resq{l% ands to t he not eglntradltlonal |y accessi bl e
by one hand. Enoyclapediapof IndlismlaieledmtﬂyBVat dAl s SthetEd. o VIElERy pi A67hiE.)key
signature of,l%eagg oo s . e e .
25 ttom product remaining in such a distillative work-up contains the
oxy esters which result in a considerable loss in yield.
For this reason, various further methods have been examined in
order to solve the problems resulting from formation of the oxy esters.
Thus, JP-A-82/62229 describes the alkaline saponification of the high-boiling
3 esterification residues. In this way, part of the alcohol used and acrylic acid
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both an F major and F7 chord are desired at differing times in the
conposition, the chord type for the group governing the F chords nust be
altered during the performance. The nost glaring limtation is that the

i ndi vi dual notes of the scale, i.e. key*cdf=Cin this exanpl e 9% 85Ut enel y
difficult. The nusician woul d have to nove his/her right hand sel ectively
t hrough the root notes of all eight banks in order to play a WO
97/ 36282 .. . . PCT/ US96/ 10957

4 si mpl e sBU S-ydroRyproRionis: agid o, their salfs afes tETAYS rg §implecard | the

root notes argegignitdl Rfurfias tH Pg&a;z}.&e% Bt Eﬁgtﬁﬂcaﬁgﬁ X0 gs tz'gé}efot’ee key

of C, the follow ng sequence wou ave to be ayed to soun e el ght
notes in the hetypossitde.i IPB:2/18936) desctibes thot preparatién , oft aqrylief ésters by
second-fromthe-.top riqght., third-from.the-t | gft, .second-fromthe-top
ot top ri gitactig BalkRYPIRIGH ety Wit aerhBE a6l 1 Ui PrevRge, ol AroE
simplifying t{qdP| @ansesterificativn) ISHowEVRr! MR BFm O Stﬂ'\lgx’oﬁh& %ﬁﬂﬁél&ﬁt ed
the playing of the notes of a scale. signi ficant “assi stance has been
provi ded to samountsof g3ralkpxypropiosict acid swhich dapnag| be eefuineddtor thepksterifihe
notes within a scale and si.nultaneously reduce the ski I I ired to
pl ay chords, Sation reaction and " therefore of*8 S%UQES‘&WWEET %@-Sifﬁspébeﬂgs-

therefore thecfaseCinedf diRBCIRAGPENSf | INENIMRBCIO REGIGoHS BRodRkeC il C
nmusi cal instrument with a novel keyboard which provides a nunber of

advant ages: g8-butoRypnopionatg! (s¢e femwda g xt e L, i Re=r butyl)r atcelevatéd: tempera pl ay
nmusi c: A typical student stuydy] piano wthin a tyaditiqpal
conservat vy 'W%B'Ff?ﬁﬁ ‘B?cﬂ?%%ﬂgﬁg‘tﬂgﬁ *%Pﬂdmﬁ&t@m%fl{ﬁtwafﬁf' (Iﬁ%vf?(é » time
menori zing a UisCorly abodl S0%2Findlhy AIP-K294/65149" ﬁ?ésh feigs- The
demands of t%e ﬁ?grrigtlc keyboa?&ar equire axggr“eg%l deg‘fseo dggﬁgatlgﬁ and
desire to kedjomof itheniMidhaeh additionnproducts 4t amdh I {$ee ghowsenrt = yventl)dn al | ows
the nmusician jo select the.scale (j.e, ropt pote/key signature and node)
and aut onat i ¢8| DEseRss, Qﬁsmﬂ'é‘q(e’éko’ﬂ‘kst hﬁ‘ l@E{?bG%"}CHXP’o e CORYEERODY £ ISt he
sel ected scal S0% Oiaféz y itirate Nackdiddy N ey on
t he keyboardl%ﬁal@s%q? not eft%gabe oﬁggsuﬁfenss |t%{§l a va?lltyd ggi?e

Wi thin ths cyproeess liy theréfore arecondmicah dind cenvironhentaliy lunfriendiy becduse ofi s
required, theyehy savi r::%tsall' of the tedious re&etition required in the

WD 97/ 36282 e amounts of titanate to be disposed of. pcy/ Us9e/ 10957

5 GB 923 595 describes the recovery of monomers from the residue
of the estériﬁcation of acrylic acid with alkanols in the absence of molecu-
lar oxygen. It recommends, inter alia, the removal of all volatile monomers

20 prior to the dissociation, dissociation in the presence of sulfuric acid and
removal of the dissociation products by means of a stream of inert gas.
According to the examples, the dissociation is always carried out at at least
300°C. Coke is formed as residue (17-40%) and this has to be dug out of
the reactor. This process is therefore neither economical nor can it be

2s carried out on an industrial scale. A further disadvantage is the need to
exclude oxygen.

CN-A 1,063,678 describes the dissociation of the alkoxypropionic

ester present in the esterification residue in the presence of sulfuric acid in

a cascade, with temperature and catalyst concentration (0.8-1.5%) being

30 different in each reactor. Coupled with the dissociation is a distillation to
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conventional keyboard. Because every key on the keyboard.represents a valid
not e, t IEhi n €ut si de of the selected scale by accident is
eIim'nated.l mlr ion of chord pattern nenorization: " Wth the
traditional e the scales are known, nore tinme is spent

| earning the chord patterns which may be uged within the scal g, Vgl
patterns of keys nust be | earned for each key signature and node on the
traditional keyboard. Many thousands of valid chord patterns nust
potentially be menorized. Most acconpli shed keyboardi sts never thoroughly

| earn nore than spsm®l dlkpwi andracfatel The peocpsssii e combbisnaki Ddsdoes ot
present invention yequires that the keyboardist |earn only one set of chord
patterns. These hBig¥ g‘éﬁbc EPHESN: be applied in any sel ected scal e thus

al most el i mi nating t he @Ay NCNGAL ﬁ%gs,Ba@tde&'?ibé’s BHeCdibddialtbARE alRkyfBbioeT NS
to be renenbered fewer, the patterns thenselves are dramatically smpl er.
rylic

For exanpl e, wi tric teisterss dv dhe [psssoncer of ksulfurip acido catew eintsk atkanolprandeas

i nvention (i.e. up.t ven b ot es Wit hi n. ave P i ght

i ncl udi ng the noefrgrsoﬁgﬁgc@asagﬁg%o%}g %1%‘“?%%? @ﬁ%‘?‘?gg‘% lﬁrﬁ'ﬁgs‘:@}rg%orogpf or
the sel ect ed scainfed sefilx\and the Rickiof dprofudte \ab® aubselfesntiyuaistinied off. 3Tnd S.
In the preferred_enbodi nent of the present invention, this corresponds to

three adj acent issecation,of the crylic, agid-containingyesieryesid mthenPReparatiQfnt

ues frg
note. The nost ' d&?ﬁ d e i 0 '
patterns. Not o% f/éfﬁirl)ént e z|?)a tfgr&s to @Jyjlpe %ﬁred%gggepﬁkxﬂﬁg@%@t hey
are al so reduceds carried mut éxithe préserceusfiethanol oy methamgbd: Hefe tdog the @saness
i nvention is the presgnce of repeating recogni zahl e group of seven
keyboard keys aﬂﬁjc?‘gpﬁfé?%l and dges ??Pég’&e@gﬁ%ﬁ%”ﬂgﬁ'ern of white - black
- W- b-w-b- w-pig ¥ Jfct OfotR PresédiCinEntionty ldy Ber ihe redise
color, but alternate in shape, "or the keys nay all be the sanme shape but

have seven di f f evaistioncef thesoxynestprsi prgsangtinothis bottom pradycd 2nddpgruse the
PCT/ US96/ 10957

per mut ati ons ex F@fﬁn?h%ﬁid'nﬁwg ﬂg@}yl tagdi 'ﬂﬁegﬁgﬁf opﬁ%amhgg%fé?%@?gﬁcept .

C.~ Reduction Opodelaoff thel listegiications withbut! 8 (disadlantagesl SofCtha Nprocesses/vfotheer
objective is to permt individuals with small hands or limted flexibility

to reach nore dPH9% @8- notes. For exanple, a common tonal conbination is the -

first, fifth and tent ' . eq. Thy LOUH 0 ssin
slavent eeln keys on theh‘@v'ragﬁﬁf%‘ﬁ‘gﬁh{‘g%?3435‘!115?%%‘@%‘%&;@@%??‘}%%2%?F%ﬁ?gu ingI °

seven keyboard Kagthasehicacidawith ap atkaoelsintthe: prssense ofian estexification satalysbias s

only ten keys, b ' SEH4E b0t f ild or
adu?/t Wi t hoﬁts. aP}tﬁgrh: {r%&e%‘ﬂéeés?fa?éﬁgogé?ﬁe | n}:hgi %a@n%g%rggé egf?ﬁ%a &
Reduction in theepﬁtai@g@'ff by kdistilation andt & chottomopepduét cenigiaing oxy egtees is .
hvsical si i ; . ) :
oY <ol 25 SpAnkH o OAPRBifh 3568 BRI ) 5l o

immedi ately accPeodies| i vidmieadt dirssthhovitlo (medvacrylip rasith sandr thee sy sestersc.
ceys narrover TReREE 1 8, BESRTPRAGLCwE FincPlll BN clbmed Chpetlit 19 "¢
becone too cl osgetpreseate df cacid ichrlystsedifferead fiony (hiet)adrglicaciddjcrc@)tthéey.
L D s I esters Care "hfst separated by distilation’ Hown 'the botiom Jroduet, ‘the
distillate is admixed with (meth)acrylic acid and is dissociated at an elevated
temperature in the étesence of acid cataiysts different from (meth)acrylic
acid. The alkanol is preferably n-butanol or 2-ethylhexanol. In general, from
5 to 50% by weight, preferably from 10 to 40% by weight, based on
amount of bottom product in (a) or distillate in (b), of (meth)acrylic acid
is added. (Meth)acrylic acid is normally added in a form known per se,
~o stabilized by means of polymedzation inhibitors. According to an advantage-
ous embodiment of the invention, the process of dissociation is carried out

in the presence of molecular oxygen.



correspo si ze reduction of the keyboard w thout altering
t he size Ease in learnim§-unfamiliar nusic: OZ. 0050/4463 s
extrenely d|ff|cult in nost regions to learn the music of a culture
unfam liar to the experience of the rrusrc teachers avarlable to the

keyboati.lq | i , % the range of octaves i medi ately accessible. This
represenﬁ ﬁ rﬁ 4°Fdt he nunber of keyboard keys of 41% and

student. Materials ar}d I nstruct |8 not &g aval I a I e and scal e
patterns will nost |iRefPHIE Ry ’lﬁ%ﬂc‘ H‘Ot"n@ pfmethlacrylic

i nventi on, acid, the\JPoless 3feé8di rma

PCT/ US96/ 10957 ViQ ng to the invention fes""s tp reduced fo né‘é’g Hly

find out the |hyt-pmd\ms (dialkyh eethens, ealefing)hi n the desi red scal e of the

unfam liar nusic style. The |nterv | s can be a s a user def i ned
scal e using the User ASEOAINEHA? | 3R ¢ SROHS f g?ﬁ% °5f £ hEVERtORe nthe

i nvention. ¢W tyaubin grdaﬁ&vha%' ﬁﬁhedtl!&eg i tﬂﬁgﬁ%pﬁ&t& @ﬁﬁ@ﬁﬁ’)}’l datdiqed on

t he present i nventi1on can be applie 'S preV|ous nown se of not e
intervals. f. whishsiist diffeeenitnfrom e(meth)gcrh(hy anugrmtdunmyaaﬂeadydd:e presext,
keyboar di st wi th ver | e,s wi || not. be well uainted with nusic
theory and th er 3%6{”53{%@@(1 E’sr“& SR | ﬁ“ﬂ%’t”grﬁfrﬂ‘ "‘é‘?ﬁ Fche 3 and
per haps whi ch Jiffric 4P o Phoshiorid cild" drd® AIKFIIObE Arf Bk fGhid RIS buch as
conposi tion. e present vehtl on provi des assistance I n selecting the
nost desi r abl enethanesilfonic acid andp-toluenesulfonid) acid sThe | totabrgmmint i ofh abids t he

User Scale Defjpitio T0 achi eye .t he above objectiyve
el ect r oni c:‘°nu§l£°£?m ﬁ?’tnr EWEW?”WIFP 3¢ & fhen,p nFan der gi?nbﬁbé‘éh ment

vast e or 1 1y 2310 o | nus.l’éﬁé?@t?‘éﬁg?ﬂ%@aﬁ?%w. b agiounf 1

seven seni t onef.thé nbdtiom ,product sina (a)s or adestillase nig (lﬁweﬁoﬂréspnn&agecataiynctones
are a subset of,.a seven sem.,tone scale. The res.ent éEvent_r on, Esrefor

conpri sed of ﬂ‘“ﬁe‘?ﬂ%‘?ﬂ@éﬁ?é‘i B, §or, she Bhen

addi ng a pl urﬂisﬁﬁ% SREN iﬂﬁkﬂﬁf the new
keyboard | ayou preéevi ousI (%éz;t%gg a rryprkgsé I mp errgn atrons may aI so be
chosen tounp?ﬁgerghstpefaably contmning niclecular mygemrwfpassedi thoduphi et i s

selected as i]lustrat nlmze veral] ke bo I ze, Xim ze pattern
recogni ti on, ‘?rd?"ﬁ&!ﬁt ‘fﬁ’s %)PS {ﬁfqﬁ? ad

E gggr gbgnag%%%@&%‘gr %{Hﬁggsn%c% a gétgeﬁﬁﬁt&gﬁ{émﬁ?@%n@; Bér:epr ogtr amred
key signat ur egasa(elgmmiteogen) are advanyagdohslyrsed asustrippihg sgaal es. By key
signature is neant the root note assignnent, . 1T the key . WO
97/ 36282 The advantages of the process "of rﬁgsr/m memon are, in
20  particular, that the dissociation proceeds more quickly, a smaller amount of
by-products such as ethers or olefins is formed and a smaller amount of
acidic dissociation catalyst is consumed. Thus, among other things, smaller
losses of starting materials, particularly of alcohols, occur than in known
processes. In addition, high dissociation yields can be achieved. The direct
2s return of the dissociation mixture does not adversely affect the purity of the
(meth)acrylic ester and leads to a low ether content. For this reason, no
complicated separation of the ether from the easily polymerizable
(meth)acrylic ester is necessary.
In the distillative separation of the oxy esters from the bottom
30 product, the distillation conditions depend on the type of alcohol component



8 signature of Cis selected and the MAJOR node is selected, referring
to Hfﬁsr@etNdstHHeﬁR@SMEébe 100, 1 has the nusical value C, 2 has the value D,
3 has has the value F, 5 has the value G 6 has the value A,
7 has "m’mmm'mm has the val ue C (buf -one octave hi gher @Ba04504%462 9 has
t he val ue octave higher than 2, etc. By node is nmeant nmjor,

m nor, harnmonic mnor, nelodic mnor, phrygian, dorian, etc. The val ue of
such a keyboard | ayout quickly becomes obvious to those acquainted wth

nusi ¢ t heory.usehcinethe eswrification.t I ganeraleya semperaturg of fsem; HAQ 1t ,30°C

requires that_ the st t Le V, Lfteran he
maj or key si garﬂgt & gge%glf ng? @é’g B\r,\@se‘ﬁ)[ g’;"‘Inal}/eélr't%i %@@éﬁl ?ﬁ@ﬁ?&ter{tﬁéﬁst udent
learn only onfistlfition’ Appatdtas Hatqudablei for e distillator prbéegs. Jindecynlyla 2, 3,
4, 5, 6, 7, 8 to play, in ascending order, the notes of one seven-note

scal e. That ssimplepsepamtionafask iizdotbe pesformasd, <3 gimple splashngiard Jse8Mftern
al so applies regar 0 ' t.hat:.fshe node creates a scale
with sever® n&lﬁgf“ﬂgﬁhﬁ%hﬁﬁg}ﬁgg @%3‘?@%‘9@& r?g.hracfi vari ations. Scal es

whi ch have fewer thgyrsgtieewofiupSaccottiifig 0 tiee presento inveRtion adfonhe ogal es
and their nodes which each have five notes, require_a sequené:fiéﬂependent
upon the scalestesprhtained dn. theobottom rgnoduct; ipdhe AsSHfication; OF & XY a

2. (Ed
n

dn
mabped 1ot e BT nBRT, AAOE (BF SIS oudfls "y SnBl ngtable I
maki ng the scggrRdlreactor Swith,jacket heatifpy or theatingiicoil Mot eslseancfoucedhbtirguiat ( 304)

as an "X' rather than a nusical note as an _aid to the user. Most other
Pent at oni m s dtidne evaposaton, forn example sa\falling film §¥aporator,or cfash SFRROEAOGecond

and si xth notes hus.,t he S e or W y »apRiavd 7, 8
al l ow t he usé‘?““P'ﬁE’r &‘ﬁ'l it rf%cl% ﬁgé %?'&Fﬂecgﬁglr’eg patt Zl;oﬁsacﬁ.}aegéne or the
seven-not e sCahfatidiebf the disdodlatich pridactsxfom! the bottom! prodluct\bt exyaestere! y,

selecting a Major scale and ignoring keys 4 and 7 woul d achi eve the sane
result as distillate\Oitomay obe advantageous to use a rectification attachment super-

PCT/ US96/ 10957 o e . Ctl Rift oni C
Maj or scal e HROSed OB the  dissaciation; apparams. fpr eegep}?ki&h%%}ﬁﬁ,g narely the
el i m natign Oi‘hiyni%g*i&iioﬁohﬁﬁchnﬁ&? ﬁagmﬁmpc@emdanwiﬂgestabﬂiﬂtionna;ye

scal es such as the blues scale, also known as Pentatonic mnor w th added
third. In ttpolymerizatione\intdbiters mée.gd, phenothirzine, ndWdrAGHNose JnoRametiylor g -
patterns | ear Eed for,the seven-note scale. Thus, instead of having to
menori ze how t ®I&Yr se the traditional keyboard in each of the hundreds

of different possi b"l‘he%hﬁioﬁ@%ﬁbﬂ'gyin%%t the | gRiessNef thel present dnbentione
pattern of the utnost sinplicity and the present invention will _prevent the
soundi ng of rfot eissociating] oxyfestersc foraled cinethe shottom produetein, they estegifi¢ationr osent

invention is also seen.in the.simlici,ty o t erns which nust be
| earned i# oﬂ!em‘ﬁi]gﬂ?“&ﬁ@? &9&%%113& ?énsg??%ti ng to simplify chords
by using el ecéfigpycal |y determ negt Radtcordel adid selected fromUthe- group ocdomsids, et c.
as done in prror“art, the present invention results in a sinqle set, of

sinple patterns which nust be | eastingdof mineral acids,cfor sxample, sUlfric\acidy; i ous
foot note and and phosphoric acid, and organic acids different
: from (meth)acrylic acid, for example alkyl- or
28 arylsulfonic acids such as methanesulfonic or

p-toluenesuifonic acid
Amount of catalyst: 1-20% by weight, preferably 5-15% by weight,

based on the amount of bottom product in (a)
or on the amount of the oxy ester distillate
30 separated from the bottom product in (b)



node tonbi nati ons wi thout nodification. Using the key of C and Maj or node
(i.e. C Major scale) for exanple, the essential chords are C Major, D
Mnor, E Mnor, F Major, G Major, A Mnor, B Dimnished, C Major Seventh, D
M nor Seventh, E Mnor Seventh, F Maj or -$venth, G Doni nant 0 8¢50/48853 et h,
A M'nor Seventh, B Half Di m ni shed Flat Seventh. FIG 3a illustrates which
keys of FIG 2 on keyboard 100 conprise these chords. As can be seen when
usi ng the pat E‘@ﬁ@ﬁ}&o&{f FIG 3a on keyboard 100, the patterns are extrenely
sinple. The I in this case Cnmgjor) is conprised of keys 1, 3 and 5,
the first thrpaethhdcridadid: starti t t“}yp% 0 Lhe% eis

i dentified asatﬁhe whi te key |mred:.%?%y$sto th Pf&f{i‘ﬁ% 1tohe trlsgcrég@t’
alternating black keys. The Il chdased bnMheoamouns ofrbottomegradiuck dys(ap, 4

and 6, or the first three black keys., The |1l ord (E M nor rised
of keys 3, 5 and 7, i.e. three adj‘%cg tH\ﬁ/n “RQ 2P §ﬁ%’f t@&‘ﬂfﬂ%ht by
one as WO 97/ 36282 separated from the bottom roduct in (b

PCT/ US96/ 10957 grrpar ed to C Myj or,

and once agai empera@esry ot her ke3150-‘2lﬁe°¢,\/pmfurably( 8023@1G is conprised of
keys 4, 6 and . starting wth kke the tri.ad and
every ot her g%ﬁﬂ?d key for the Rgﬁmﬁ% ¥F@§“r5h6’rrdsméﬁ‘ht| nue
in simlar, easy to renenber patteé@gedw g(yq[m g{ehg[ss&qmwokey
starting W|th a particular starting key. Slmlarly, the sevenths group of

af or ement i oned chords follows easyugstimmediately vapogre)Sevehtatm)s conprised
of keys 11 and 7 whi ch is once again every other key beginning with
key 1, in ‘th|§ ng all white keys, but unlike the major chords, one

extra key is atqw to the sequencgmofhtM 12900 Paventh is conprised of keys 2,
4, 6 and 8, i.e. every other key beginning with key 2. The other chords

anong t he sevReaction dime:i nues in si | bourseasy to renenber patterns. There

are, of cours riad other chqQr pes but they too have very sinple
patterns, oﬁm%te pattern pe% d type. Exanples of chord types

i ncl ude |VB.] or, M nor Th\ye4BeheR: cdrrigd Nbut ¥6b e%(ﬁé M?.nﬁﬁ botdi® M ordi

suspended fourth, etc., as known in the art. ng to a dll%ferent
nmode, f orsexaopbe MJ being dakear nonumomlytcﬁ‘omdtlusdmnﬂamlbtworh-m ofat t erns

:\Aeﬁgpe?.o Ehg'ﬁ?SI [ @tﬁtords i.n C %ﬂaogdsgwg%tw i n FI% ﬁ%!{%? fre

then 3, 5, 7.thé NgfEsodiation Feac®irC -H m"tﬁé € o MAkO bes %heedv&khout
erns

| earning a whol e new set of patt or each scale, the nusician can play
chords in anyatohwiise. IFugaIs%po&iblmﬂghnsSfa dmnnontimmue redesion t proceduoe da pt

hol ds true for, varjous n ure and, npde, co n |t. can be
readi |y seen Which the,p etﬂtg? Qatqnm*%%ﬂt [@ etief‘t}f’sof:@&ﬂﬂl ng the

S 5 e g i et i o 1
t he nusi ci an reeved batdhwise ofrosint the dissocidtiondreactor ronly after tthe rdissoCiatienl duri ng
a perforrrance is complete. The dissociation products are separated off contmuously by
distillation. '
The applicability of the dissociation process described is not

25  restricted to a specific type of esterification process from which the oxy
esters, i.e. the addition compounds I and II, are obtained as by-products.

In general, the esters are prepared by customary methods (see Ullmann’s

Encyclopedia of Industrial Chemistry, Vol. Al, 5th Ed., VCH, p. 167 ff.).
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Al t hough the above description permts full nusical control by the nusician
of any*note conbination within the select scale, there is occasionally a
need for further human expression. For -e&anpl e, when the keyhaansdsése used
toenul ate the voice of a guitar, it is occasionally necessary to simulate
the bending of a guitar string, that is to say, to vary the note pitch

bet ween two values. Prior art keyboards satisfy this need by several neans,
t he nost popul ar belAgtYalcpl examplerf thicesinditining lpldechilhnﬂndla/vhaehﬁcathﬂr ef or,

is a useful addit theéﬁreseg i nvention to f @gr enhab i he human
expression c . 19ROk the Oy FRteTS ncanT Corapi ¥ ti§8¥di ng

does in fact Wﬁ@dtﬂefamdl ng of tones not contained in a selected scale
but that is acceptable because it is under the deliberate artistic control
of the user #deohabe{mathiacadiconcidany of th@.7Tob2etmolas of the present

I nVention Lfically, preventing t.he accident al so ndi ng of a tone
out si de of tﬁ'g‘&é Wrect ed scal e. &upg A% o asb’&[g s to provide the
option to thapdifi Cfeéatalystt he presence qf 11109 bpeaagﬁt {prefRpably (0, 5454

vari ous keyboard functions. Such functions | ncl ude: Bass pedal’s
i ncorporating the sane sinple |ayout patbyemeight) basgd qn stﬁmug andtenia t he

nmusi cian to .cher soundi ng mnusic out i rr as difficult a
bur den to Ie%‘ﬁﬁ%%?ay foot pedal s as M 8{]?#%9@?‘%5?‘? égﬁfﬁ‘irent. | t
al so permts the nusician to simultaneogyl y gedniw&hhton@fChaignelg

addi tional independent voice(s). b. Any of the five sensing devices of Fig.
4 (301-3ae, 305 306) can be nade avai | andterials) f oot acti vated devi ces,

especially 3 Jhi eeps the h ek th fLee to operate t he

keyboard key éppgzﬁlfrg al te%ﬁ'ﬁdﬁ%gé Mﬁﬁ pb'g@oné c. Any of the

ot her sensi nge&thc&gcof Fig. "4 (309-31Q)10° &Buke gmﬁbﬁ'vqld g as foot
282

activated devices. This permts WO 9773 _
PCT/ US96/ 10957 - If desired, an entrainer (e.g. cycloheme or lbhmne)opnyabeausudal unme

control and access tgq other control f.unctions hout renpvin hand from
t he keyboard‘ok &e ﬁra?fmu les Ee Bt o or
Sof t, al g Kng\Waeni ﬁéi'ﬁ: fﬂg’éﬂﬁngﬁe"b dg.gﬁgﬂ,pl A
means for enterlr?gpuserﬂdeflned scalés Is rowgﬁg to permt access to

scal es whi chpressprd;ceithes scontipudllyr or patchwisebe concei ved, or which may not be

known to nusicians pn the m cuyLture. {he ans,can. b vided in

many ways. The prefb} ‘bﬁ %ﬁ%ﬁ?m Do g‘ﬁd‘?ﬁ!aw&hs&kg#?

shown in Fi gpe S??é&xcpfoﬁthlﬁ&i Sgttt! B&p, dﬂfﬁq (tﬁh'c ias estatik and a
such as a |

di spl ay deV|ce liquid crystal splray or al t hough many
al ternative catdiyst tienusreacted (starting |materials Guer thei anryhd esﬂarsgepurallyohasof the °

present i nvetple tgﬁowmg composition:
1-20% by weight of acrylic ester
50-80% by weight of alkoxypropionates (see formula I)
5-30% by weight of acyloxypropionates (see formula II)

remainder: mainly stabilizers (phenothiazine) and polymers

2% Further details and advantages of the process of the present
invention may be taken from the examples described below.

Firstly, a result achieved using a process not according to the
present invention will be described by means of a comparative example.
COMPARATIVE EXAMPLE
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will.be discussed |later. BRI -EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a perspective drawing of the electronic nusical instrunment

keyboar d. Fig. 2 is a diagramillustrating the preferred enbodi nent of
the el ectronic nusical instrument keyboa®d key | ayout of theo-froostidese
I nventi on; Fig. 3ais a table showing the note intervals of the C Mjor

scale, how the notes map to the keyboard of Fig. 1, and how the primary
chords utilized in the C Major scale map to which keys of the key foard key
| ayout of Fig. 2 Argaset‘;urcglaaonama@osr(mkwg thé H@%tedrlm dREARF SO the C

M xol ydi an s e d ow t he
pri mar/y chorgfaw?g I‘ﬁ% ‘bfsn%ﬁ%lggﬁ% %Eanks%lgl %’ es 'fﬁé\%l ch Eg?/nséaof t he
keyboard key fiioai esterification? residiel FronsCn-bétyh arcqukne pi‘uducmgl tvtsichn ohas

intervals of the C Dorian scal e, how the notes ma tthhiokey oard of Fig.
2, and beemy\diresd/ of; thepacid esterification catalyst, toge er wi p-tolue-

PCT/ US96/ 10957 how the primary chords
utilized in tnﬁg‘d@nﬁ)rl an scaf”r‘ey ester dlsm te ﬁ tﬁlgys of the keyboard key | ayout

of Fig. 2; 11.0% Bfiweiglﬁ ofbl e stlsmy{r ng-ylate; note intervals of the C
Phyrgi an scal e, how the notes map to the keyboa gf Fig. 2, and how the

primary chor &4 64.8% by meightnof he CW%PW Ha) whi ch keys of the

keyboard key g S Wi ng the note
i nterval s of zbﬁﬁéﬁgﬁ,@;eﬁgdn;l %f m norﬁgg’zﬂe, To II he nee?‘gﬂg’(}rrap to the keyboard
~of Fig. 2, and how tTie gissotiationCte IWasZm°Cnand1meCopmunyrpmssureor

scale map to which keys of the keyboard key |ayout of Fig. 2; Fig. 3f is
a tabl e siowiwag latmaote intervals of the A Harnonic ninor scale how t he

i [ zed i n the: A FeIPRNE S Nigsfbiit, dhe efrinéaiol featl o e RlssdiNa 700
ey | ayout Olwa! eonflsoustyfed 16 it distbciionr datiorsegulited) byn dheptaskErincd

enbodi ment of a m.ni mum configuration keyboard of the present invention;
Fig. 5is a theageagtari| | ustrating the preferred errbodr ment of the neans to

sel ect the key signagure,. o] t e f e
present invention. ahl—e gd‘&gcﬁgoé M “g{.e a‘g%%dsjs ) sﬁg’ﬁtﬁl’%’%‘ﬂo ] or

scal es wWhigCh candens&t a6 the tép Ofithe dohﬁm§§ @im o0 218 ¢émy enipty) supegposédi s a
dragramrllustratr t he preferred enbodi nent, of the neans to elec t he
nmusi cal nodeoof theh don reacter: [Qyer (2. PF“%JO& 1946 haurs, i i nor,

Mel odi ¢ m nor,. etc egal | oV S€dc fi.pe e Fig.
8 is a possi H?'émg%q@ ng@)orgkggafegstévi@% gisrg‘gco Not & Sﬁieénﬁh?eﬂ ake%f
accessi bl e ugjsestidtih pridacisi wereOborideised/; Fig. 9 is a diagram
illustrating the preferred enbodi mrent of the nmeans to qur&}ély select a

scal e from anong a ghesopling toc Analysist by egas chiomate8FaphE, f condegsate, pans
to qui cklzx make ﬁ%‘m gnature and/or node changes during a performance.
72.0% by weight of butyl acrylate
13.9% by weight of butanol
4.8% by weight of ~ acrylic acid
1.4% by weight of dibutyl ether
s 6.6% by weight of butenes
0.2% by weight of butyl butoxypropionate
Conversion: 96% by weight based on oxy esters.
The dissociation bottoms were still readily handleable (pumpable)
at 25°C and contained no solids.
3 EXAMPLE OF THE PROCESS OF THE PRESENT INVENTION

—_—
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14 Fig. 10 is a possible sequence of four scales stored in said nenory
buffer*(al though four scales is not construed as the nenory buffer limt)
using the selection of Fig. 9; Fig. 1110 s a diagramill ust pat besgusishe
preferred enbodi nent of the neans to define the user-defined scales of the
present invention, i.e., to enter the notes which conprise the user-
defined scal es; Fig. 12a i;s a first exanple of how scales are defined,
using the sel ecti ons%ofglﬂsﬁ ceircplation fEagtor 1(volume: al Jp dwattde kyprmeansobf low

I def i , ' I ' f.Hg 11; Fi 12¢ i hird
cxampl e of nciyabng ellE P SufieRd 1 b, eont esars s from die '
13 is a di agr@dinpratité miple, t With PAdlicedd of 407BO6f 'ﬁel?ueﬁésu‘lf@ NBAaRSad store

| ic
scales in a nenory buffer for later recall; Fig. 14a 1s aﬁ1|st|ng of user

actions to stHiegsefpewylic asid ¢stabilizede with: 300 ppor ofiphenathiazinefi g. 14b is a
listing of user acti e _scales, usi e ections of Fig. 13,
conti nued % rom Fi g. Tﬁg;dssgo%(&rn 'fi)@efagmg W?%??%;&P&%%PP%BP%@ st or e
scal es, usingwyishe s@l.ections of Fig. 13, continued fromFig. 14b; Fig. 15

is a block diagramdefining the m ni num configuration keyboard preferred
enbodi nent of the pr&hemxyi estemdistitiate ta-ibg. dissociatedh amdottie ¢orrgsponding

erbod mont | ofidiion, AL SRS R OB% B MY mere oniigpdh, fod 2, it ng
the preferredigobiagoneictsy, rRgilaed BEdRé leved! iANMIR! AlakbdR. TheNdisédetatidaYyen

note per octave concept of the present invention and shown connected to the
keyboard 1f [preducts were condensedogy Sigpaop of the column (50 cm X 2.8 cm,

PCT/ US96/ 10957 15 Fig. 18 is a block
di agram defi ﬁHPéY)t WMr@e@eemfwent of the bass pedal option

embodi ment  (BPE) ref@y&ng Qeriod dfl DIS hddrs2n19,323. ¢ of oxy ester distillfeAOWOOE FOR
CARRYI NG QUT | NVENTI ON Three. _errbodl nment s of an electronic nusi cal
i nstrument i 1g/k)caod d3.69% 8 ofh stahilized cacrylic iacidewerenfedi to the dissociativnd: a

LU Con' Lt g FARAS ISR o) Rl bRl WIS
1s analysis by gas chromatography, the condensate comprised:
67.3% by weight of butyl acrylate
5.3% by weight of butanol
21.2% by weight of acrylic acid
0.4% by weight of dibutyl ether
20 2.3% by weight of butenes
Conversion: 97% by weight, based on oxy esters.
It can be seen from the above example of the process of the
present invention that this process is able to achieve higher conversions and
results in smaller losses of starting material than in known processes.
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sound- nodul e or M DI sequencer. Another enbodinent, a rich configuration
enmbodi ment—REE) a—M-DI—_keyboard capabl e of stand-al one operation,

i ncl udi"ngyeg mbdul e and M DI sequencer, will be described |ater
in nmuch ﬂmm@ﬂ ﬂ)w ni rd enmbodi nent, ,a base pedal enbodi gent 0SBPE),
condti tut knge " will be describdd also in much I ess%GefS¥%*} or the

~ main purpose of indicating that the concept of the present invention can be
~applied to nore than just a finger-operated keyboard. The concept behind

the present iBXFPtAEﬁedg%sé]{QEhéﬁ' mted to MDI-interfaceg,fayReasflsjodgovever, |
y

M DI is current the w dely accepted standard k f Zﬁ: nd the
nost | ogical existing choice for an inplenentati g\yrf?%ﬁ Rég%sﬁas@ /b

i nvention. Any references to M D should not be construed as a limtation
upon the present ipvention. Any interface which satisfies the intent of
MD can bk sWestlalited. 1. M NI MUM CONFI GURATI ON EMBODI MENT  The

m ni mum configuration enbodi ment (MCE) is illustrated in Fig. 4. A block
di agram of the m ni mum configuration enbodi nent is shown in Fig. 15. The
followi ng tabl.e shalA process fos esterifying (mefl)sctylic abidt withnari Atkafolaiu dg i t ens

of Figs. 4 and 15. The foll ow ng description, of the MCE references Figs. 4
and 15. presengg) of 7a1 @stgrification catalyst in which unreacted starting compounds

PCT/ US96/ 109 : | fepstthehbi €
Fi . 15 Iterr(g%]d the (methacrylic ester formed are separaféd offglayg dstitthtibh P )a
M n Confi gur ésottom product containing oxy esters is obtained, wherein the bottisay pewr d
301- 305, 308-310, 907 . User Contr ol

Qper at or s 30gduct is scparated off and ejthsr Di spl ay 307

901 less int mﬁ i& Q¥mixed di : Of I} Ofpat NE
operators, in ier gcbém(’ﬁe Hif dlre‘:ﬂgpgrltgt gnrmth)acrylﬁ Ela%di ghe

i nherent in 901, oxy esters present in the bottom product are dissociated at anncdevatedwn i n

307 The primary integnal, functional ynits, are described as fol | ows.
Keyboard key opefcRerataRg, &b Presencesr of cid ocptalystyr Aot Jfremy s
arranged inh the aﬁ;hﬁ 3! Ig. 2 and again shown in Fig. 4 item 307, a
nmeans foru(;et ecting t a lg;lei:s actuated, and optionally a neans for

det ecti ng hovbpathe exwl/estershare dirstcseparateddy distillationafrerh dhe rbettems prb-( known
in the art as pregssure sensing or gfter-touch . and velocity sensing).
Information is t ‘éﬁﬁsma@ﬂﬁﬂ? 1 Adguixed wi 5%@39@ C 3Gk HE‘EdFH’g?WPﬁ r nal
functional units Bétava | fACthe Broseiat 8f Neid RRidiyses Ly which
accepts pedal ac%tugfl.i on |ﬁ%@%ﬁéf@oﬁ1‘ebgss pedgf r!%gierat c?'rS&)QEl \}'I&g out put

951. Pedal act uafronn (meth)acnylic acidconsi sts of data representing which pedal s

are being actjvated,, and optionally how hard and/or _hQow qui ckly a pedal is
‘actuated # rel eased ?snt%l?'%ﬁge 9o £l 5 Wegip  the am ttr?% :

(meth)acrylic acid added is from 5 to 50% by weight, preferably from 10
to 40% by weight, based on the amount of bottom product in (a) or
distillate in (b).

3. A process as claimed in claim 1 or 2, wherein the process of

25 dissociation is carried out in the presence of molecular oxygen.
4, A process as claimed in any of claims 1 to 3, wherein the dis-
sociation is carried out at from 150 to 250°C, preferably from 180 to
230°C.
5. A process as claimed in any of claims 1 to 4, wherein the acid
30 catalyst added is an acid selected from the group consisting of mineral acids
such as sulfuric acid or phosphoric acid, and organic acids different from

| This Sheet Has Been Replaced




whi ch proWdEs—t—he-pedarl_acLuation information to the other internal

f.uncti onal 905 consists of a nultiple-character,
nmul ti pke-| uﬂ'ﬂ@ly ﬂﬁ e. The preferred enbodinent is a 2 line x 24

character |*quc spI ay (LCD), though this should WO
97/ 36282 k: PCT/ US96/ 10957 &% 90504842

17 not be construed as a limt placed upon the MCE. The display receives
the informati on to be displayed using input interface 906. Keyboard panel
oper at or 907 ﬁcsg,_cj offmlgﬁn{ éﬂ%hg,lé fo‘ﬁfceﬁé -t he
MCE. This con |st an |dnput serPgor g'f e purﬁgie (gf I mp errentl ng

t he ' NEXT" ussmlfomq:)lmxd an p-toluenestfonicr acid2 for t he purpose of inplenenting
t he-"+" user input, i nput se sor 303 Qr urpose o nplenentlng t he
"_" user |npu§ an |§p3f°"§%“n§6r ‘}')‘g'é'%‘B f?h gy of he
"[err]" user | RN e i ﬁé@lng
the "[err]" user mpgﬁ I nput sengglregg%(ﬂ iaalrseﬁ'giélg?:@a % ?r%men af '
contact swst cpmfemblyh(ﬁ:oyn $ htos 151% ubyd mghﬂ;)ebaseﬂhsonlmel amomtl ioffi boq:dmced
upon the MCE. Additi, or}%e é&oar% anel operator 907 al so consists of an
i nput -sensor BEIUFL ﬁtﬁ‘i}ﬁ | ementing the pitch bend user input,
i nput sensor g09 forAtB Bas' @%&Iﬁp%tﬂ%’[ etV gl Wpler&iaNtheOlisuser
10

i nput, and a p[ural ity of Input sensors for the purpose of inplementing
ot her m scel | sociation iwnmdnmltsundcra'cdumdrpmgmmé<pmm)on/ of f and options

such as all owi,ng M Dl channel sighnents Lo wari p s ec |o.ns of .t he
keyboar d andwbass peéa?‘?ce ﬁswwwﬂgﬂms ? t’h‘g Mensor
sensitivity agw?é FOOFH%K%R@E A%Sin §AN6r Hiskilate ﬁd(wsmnarateﬁ of

t he bass peda etc. panel 1 nterface 9 contains input circuitry
whi ch acceptstdaemofemhnﬂiseoo’mtmnpmductsoper at or 960 by way of out put 961

Foot panel informatign consists,of data ting..suc or

but not limtéd to, Qmef'%al WWE E‘?@Bﬁ% HW@% ﬁw

vol une, sustagn m@?momm@ut |nt erface 910 provi des foot panel
h

information to the er functional units. Predefi ned scale nenory 911
contai ns datalBn eacA prosessf asclaimedin any of thecpreceding claims, whereinthe ot es,

the note .interyal s 97/ 6282
PCT/ US96/ 1‘6955‘-‘5”""’“‘“0n productsW% returned difectly to the esterification, | . . o

for the plurality of notes of the scale. It is preferable that predefined
scal e nenory 911 be
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i mpl enent ed using sonme manner of alterable non-volatile menory such as, " but
net limted to, FLASH EPROM (erasabl e programmabl e read-only menory) or
EEPROM-(el ectrically programrabl e read-only nenory) or battery-backed SRAM
(static random access nenory) to all ow upgrades to the stored |nfornat|on
al t hough non-alterabl e nenory such as RCNPMA|| satisfy the es¥e P

storage requirenent of non-volatile storage. Qutput interface 912 provides
predefined scale nenory data to the other functional units. If an alterable
non-vol atile nmenory device is utilized for 911, interface 912 woul d be

bi - di recti onal, jd3st tput interface only d f|
menory 913 st /#ﬁ@@?@%‘@%?@yon each user-defi 8@ﬁL§£M;E§gé né?éélng
t he-nunber of notes, the note intervals and a coI § pF{me
plurality of notes of the scale. It is preferable that user-defined scale
menory 9135be i npl enmented using some manner of alterable non- volatile
menory (such as, but not limted to, FLASH EPROM or EEPROM or
battery-backed SRAM to allow persistence of stored information although
vol atile menory such as non-battery bagkstdaceRAM or DRAM (dynamni ¢ random
access nmenory) will satisfy the essential storage requirenment. Qutput
interface 914 provides a way to send/receive data to/fromthe user- defined

be. conbi nad i nto oncllh npRe: f Rl HRRIerlE bl ‘RN «RRHY, "2?" of
conponent s i netieh preseidee 6F inA etexificatio Ncatalp@niy Whikh tnrdabteestaiting borh

functions to exist. Scale sequence nenory 915 stores/recalls suff|C|ent
i nf or mati on apounsisand;dke (methpacsylics ester cfém ase sepasated off bye distillation r om

915 be E%Fﬁéﬁ@dﬂﬂt&%?}"@% i3S SRSt 3 it W AR B "0

as, but not | jgrisemutated. off and eith¥iO thy/BUo8Y product is directly admixed with
PCT/U896/10957 19 FLASH EPROM or EEPROM

or battery- baen@a)asmlma% aamtéwqwrmmnbm Sheobettemn redysttare then t hough
volatile Memgy.guaky 33 A" Aald S MO pr3EH | deid Ul t 1
essential stor age reqU| rerren e S e sequence"nenory 1S use

ci rcul ar buf f giffefant t fiémC (méthydcerylicO acifprorettieMoxe estets tafe first kepiirstbd sb

rotate through a sequence of seven different scales at varlous EOIHtS in

pl ayi ng t he kdl}@é%m!l frame rthe ¢ hottom,  products c the | distiflate jis edtitthce
pointer in co t.alqn d ate
information f € curgéeiﬂtﬁlgcgl @eﬂ’e {a%g %tgg!? é|Mr}}f)lut s%ﬁ%x% lﬂékgmmnd
(item 907, smséncead:ﬂ ucxdtamlw)dﬂdraﬁ ﬁom(meth)acqaiévwided to the next
scale in 915. Had that "NEXT" command caused the eighth scale to be
referenced, i'nstead the pointer is set to the first scale in this exanple.
That is, the pointer waps around in a circular manner through the valid
scal e sequence entries. Qutput interface 916 provides a way to send/receive
data to/fromthe scal e sequence nenory. Scal e sequence nmenory 915 coul d be
conbined with nenory 911 and nenory 913 in an appropriate electrical
conmponent such as EEPROM to reduce the nunber of conponents in the

i npl enentation. Such a conbining still permts the three functions to

exi st. MD interface 917 provides the interface which allows the MCE to
transmit (and optionally receive and pass through) M DI

/;

as Been Replaced

g

e



i'nfornation to other MDI devices. MDI interface 917 provides daj Z}“;ag,@ad

feceives data fromthe other functional units by way of the bi-di P8 onal

interface 918. M DI output 922 is essential whereas M D input 923 is
inipat,.923. permt's -other M DI devices such_as a.sequencer to

he MO ubjoh ey i nel ude [gEpl pFRpRENGREER or i on.

4 predef i ned scqPerEnEoriiil SHL _

“The MCE user int e pro s¢ales in the
2&%% bg input to
= or-Tnput 923 0 f

otes. A sequence of not
~ NG 97T 36--282

PCT] US96/ 10957 " | -
desi r'é-cI:"Téfsfféhﬁﬁr’i’t?ﬁ?iﬁ?a"ﬁm.’;’fﬁ{e,,,M..Dl t hrough out put {924 is passible oply if M DI

i nput ™ 923 i's”present . The purpose of The M DI through output 924 is to
provide a quick MD |oopback through the device for control of nultiple

M DI slaveg devices frgipaa&ition 6f WJ') R ad8VWith- an dilemtglol 919 provides
all logic necessary to permt the orderly comunication and control of all
t he above functional units. The control is preferably a mcrocontroller

al t hough the functi can be acc |ished with a wi de variet.y of
alternatives such asi€pdRveRgen ir%‘f’n‘}fg%dt? 02 PGS Oﬁnqroctggsg.st?nﬁgz}qtgn of

(appl i cati on(afaddc | igoithodnChlkatdll fin BRI PReBhee” COIP dhClestorifisationl ©
logic, etc. Bi-directional interface 920 provides the neans for control 919
to i nteract watalyst,hin which ufreacted ostarting n¢ampounds randr the | (meshyaorylic aest&ns bus

921 is the ans for interngl go i Jons bet n the functional units.
The i nt er’f?alrr%‘P’G'FRgt a%h SFPATA sogr W%Bd arﬁﬁ&%%?%@ﬁﬂ&&?@“ﬁ’é‘&
operator 901 osagoxgtéIgs isk Dbtadddy AThO et | ggém}a'bgmcu%éiag heté! Ridhot8€)2 a§ Oisan

i nternal commuhi cations bus 921. The infornation is received frombus 921
by control 9tastomary,gicrylic ionpmethaerybicitacidit er f ace 920. Control 919

nstantly k t k of whi.ch [ I | ected. Displ 905
Focel ves | nf or hat 1 oAtk opieeen) & S5, Sxerb. of nelp RSy o e, et
interface 90G,j cgﬁgptggt@sgeﬁﬂ}agb@ OQ_ZQmetpagrquksgﬂi@ywﬁﬁ)s‘lﬂn@m ay eldvafedr Nat i on

acr '

to the user to te a user-friendl’y method for sel ectiarég pr edefi ned
scal es, user tetnperatare dn athesliquidi phasd dn stheupresease arnabsenced of i spdvent cand

Consi Sts of 4R IBBTERBGn AT Hohase Dbk 1 8 o0 4 Bdbfaesof 510)

i.e. input d@ﬁgﬁ.@%‘a@o@f gx?jiara?{& R’ @i¢ dEconlislyO reRiibY od&rfitig Otdert the

interface 908. Interface 908 I's conneCted to bus 921. An optional

ext ernal deviabevenientionguk desterifivation ocomtitionss emizs isif yetnounreacted; stagingut put
LQL@Q ace 95]ailct ag&&sgféggg?ﬁé cfoﬂgl%rgg T o%oﬁkyl-r?rgetlﬂ?asé%lgt%dgfreaidr)]'t Rirhdge 903
PCT/ US96/ 409 9Nfichael addition) to give a compound of thélgeneral formula I below and

as yet unreacted (meth)acrylic acid adds onto the double bond of the ester

formed to give a compound of the general formula II. Multiple addition is

also possible. In addition, mixed types can occur. These adducts (alkoxy

esters and acyloxy esters) are abbreviated as oxy esters.

R’

|
RO—(CH,—CH —CO,),—R -

R’ R’

I I |
s CH, = C — CO, — (CH, — CH — COy), — R a



i'nﬂormatio RERLA ace 904 to bus 921. Anot her optional external
devi ce, ft erat Gt |960 sends infornmation using output interface
961 to thqg Rpﬁ tgrfrace 909. Foot panel interface 909 sends

s1 ng o t18

i nformatign ijntjer face 910 to bus 921. M DI Interface 917 sends
and recei fes: : 1o/ff rom bus 921,using input/output interface 918.
M DI i nterface 917 comrunl cates with ext%rnal M DI devi ces using M DI

out put i ntETTace—922;=" -efial M DI input interface 923 and optional M DI
through interface (i.e. out put interface) 924. Predefined scale nenory 911
sends scal e ug,iegé d)P“-tOlb}’s 921 using output interface 912. User-defined
scal e nenory sends and receives information to/frombus 921 using

i nput/output interf&e 9=14alk$bal e sequence menmory 915 sends and receives

i nformation to/from bus 92%Ie i nput/output interface 916. The manner
in which the user oiRth'e p Qérg jnvention interfaces with the mini num

configuration enbodi and yyn | C er. f o] u
interact is describe ollot%ls Y]% g\']é@ﬁ: lﬁﬁ I{#E:Ebf 4 tﬂ: (?@{) Eu't}ie g item
310), thescoR're 19 meaekaeriﬁcaﬂxm je @@ anethadrpfioraghi.i on from nemory 915 (if

menory 915 is non-vglatile, otherw se default information is used) and
reads note data fronhéreRROPIPIDOf Pxy teﬁ@fffmﬂ%%dﬁepafhcﬂeﬂl)r%ﬂ“@lflnl theg

redefined s r le in
herory 015 | orepaniion’ SRR Cadihe st AR IR, Yoahd by el ot pB68. T [
meant the scan@xymdpmioedstbx;s hhteaaymyapmpionme@tefscwmréeweace dai tieer .

Thus, the scale used when the unit was | ast powered on is the default scale
when the uni Ptqpémlﬁ'@!%t of; gstaEsy of metbacrylie)acidy| 0x ester formations QeeNTs ntooRmat i on

of e sccckatt et TR B of ot i Iy BB R SAG: o07°

cont ai ned i nThizeirglicakes {iat the Gormatidn oft 6xy) estcrs occurs eséeritiallg6
PCT/ US96/ 10957 2. The user can

sel ect a di f degtiynef ﬂyomceeagnﬂmnnm:m@seﬁlf Yegy mmumm@ansent a| ned

| nput  sensor ot anes oo b e, Beaeflon e, aciylts B Cibulaifls, |

d th 66 :
advances t hepgfitlas oQ,- @ﬁ&kl&nbrsomé@wgwm CDhm '\ﬁéogregﬂfinbﬁ bﬁcﬁ'ﬁ“‘?gfe 9

result on di. spI ay 306. Inter nal ontr ol reads the s
i nput sensoradmlateonn@(ﬂzethﬂbﬁﬁﬂtwhhe de5| red result, displays the desired

result on display 6 a ns,.1 0 ret.an uat eyb d keys

307 in corresponde?‘ifgés "g%@}fnﬁﬁ% oge c? H SSFR iﬁ"g {hf ﬁo%‘ﬁ ﬁs i's

conmon to a”&boVBftﬂ@'boﬂing”Eﬁﬂﬁon ﬁélda%ta’\‘ﬁﬁ% \afcoR6B | target -eSter [fBfthed10t € and
el ec

nmode). Actuating "+" agaln advances the's ed scale to D Maj or .
Act uat i ng t hand' any jorgamic selventr alsaitusedh 303 woul d drop the sel ect ed scal e one

2 ar e programed t AHVOREHD 6F 3, i eBRRCERC Bcot Yargre N RORAEN e ¢ oo
ggge:e?\r/gosa;%ﬁz&lr lgggg? Wg al | ovm ng a Egmt%%l?é&?gargﬁﬂc d%agm?gz o

rapi dl y. Forfremathe|reaction mixture by distillation, with the acid catalyst used for the

esterification being able to be removed beforehand, if appropriate, by

“extraction with water and/or aqueous alkali (cf. for example, Ulimann’s

Encyclopedia of Industrial Chemistry, Vol. Al, 5th Ed., VCH, p. 167 ff.).

2s The bottom product remaining in such a distillative work-up contains the

oxy esters which result in a considerable loss in yield.

For this reason, various further methods have been examined in

order to solve the problems resulting from formation of-the ~oxy -esters.

Thus, JP-A-82/62229 describes the alkaline saponification of the high-boiling

s esterification residues. In this way, part of the alcohol used and acrylic acid




if the culBERIA EﬁT Aavpj or and Eb Major is desired, the "+" button 302
i S. act uat &R ! rhg the scales to nore quickly advance to Eb

oy oo

ETPINE: ot

tk are certainly possible, such as, but not

of e selection "jog wheel"”, a nmeans known in the
art, or ajnpuse pointing deyjice and a Ia;}ger' screen coul d be used to very
rapi dly sgl ect~root note, (for exanple, | root notes may be displayed on
the screep_and “clicking” on the desired note selects it) or data entered
by means of an optional MDH input could select the root note. The MCE is
not limted b he,order of. rpoot notes sho in Fig. 6, as alterpate orders
of the root n%’f‘&s& H&‘EX%YEBP‘R&{% Gy SRt Qlfé"s\,ls\g}%\ﬂé?/e%c?me‘gh&\nf'@? angd

sel ected for sigiplicil turiiCof B praubRe Ve leb@iifeficA kackion g qneieRse i bed
preferred manner of selecting rogt r‘l%{ges. ¢ {/\D g%‘f%@%ég et

PCT/ US96/ 1095idot possible. JP-B-72/15936 describes the pf=paration3of Bbeylicsestersaby sel ect

a different scale de as illustrated hy the .follpw ng exanpl e using Figs.
7 and 8. The Yeﬂf)!%ng %@W&PI%&%M gt acrylig acidy 1n ;?F??GNB‘EFE 0? ﬁgoa%ans

for, Lhe USer idus YAlesdrilbideriioneake Mot RNCHAURIARE | dquidplpol o

scale is C Magjor and Cmnor 1S desire nput sen utton
305 is act uat smounts o gfrglkoxypropiehiec aeid whizh ecannotCbOmetfuzmed ito ehe telteriffode i s

changed but the root note repmins the sane. The resultant, di i s shown
TR, 8 nctaign et apd . tepitore FrpreRnh st maisiRh JHA -SSR Ao ¢ he
new y-sel ect edijeRdehe t ' MCh Pk 4; h b b'('ﬂgt' NOpNved h t he
root note C ?‘%‘ngcen ingﬁsg?ggtrﬁnﬂ irrtg?i cﬂl‘???i V\fﬁd?&ﬁﬁley%ar kegl\gygre
active and whi-bitokppropiomnaten{see dormalad,Ixd = ni Rate buty)nutt eldvated terpera- an

unused key). Four pmre, actuation'.s i)f 305, eagallts in th? sel ecy.ion of C
M nor, an¥ tHUE ip he PresengewE sulfuric A gXogss St Jyater,  BgVeysted to

C, D Eb, F, : | Vs emat. ' cehlal nly
possi bl e, suclﬁt Jﬁgdbﬁﬁmngtsﬁ?ﬁ%w?d fn&ﬁil&, SI %‘g?“eﬁggfly/jrkllo e ssef%g%tdl;%ﬁ&&j og
wheel ", a neaim bfdher Michadbeaddition prodactsoliand [(IDi(sdel algoveew ce yermabl) iig t he
user to sel ec'%?a node frgm,a yrenu 'ﬁi sp! ayﬁj n a screen _|arge enough to

di ts.pl ayI ml\J/: tDII ; ePre?‘rqqﬁl 12 n'é'éﬁ%‘néh?w exdes. o&l%h "S?ﬂt@Peddlt?y . %’é‘gﬁf ‘sa?h
optiona . e
descri bed int“gf?&géﬁ*%@%ggﬁ“&ﬁ%ﬁ%“ﬁ% ?Egﬁ%rﬁ erﬁgfnér% e 'st’@\}/\gn in
Fig. 8, af alpresessiis trefors uaéconbmicad cindneivironnintally amftiendly ddeause agfes, nor
by the nunber of nodes provided. However the shown order of nodes is

sel ected to the large amquats of titanaty)te e dispesedt ofadi ti onal nodes, then a '
| ooser ordering of ngyge ' e t | 0 ' not es.
Many ot her | ogi cal g*tr"g?%? ngs g?%ﬁb%gé‘f%@}"%gf‘g‘fﬂﬁgﬁ‘&%a?’ﬁﬁl g&glx'%s'i , C

Pent at oni ¢ mofihe ieksterificatiine 6f AGKYIIELAcHE wigly alianelsr & tHRC atsénce of imoleay 306,
the notes being C X Eb F G X Bb. This indicates that keyboard keys 1

t hrough 7 (afar o¥ygeaults eecomimends.n intem alia,othei wowvah of allnvalatileuanBemesshe
remai nder”'of p}igF tgeﬁgoafsgaciaﬁon, dissociation in the presence of sulfuric acid and
removal of the dissociation products by means of a stream of inert gas.
According to the examples, the dissociation is always carried out at at least
300°C. Coke is formed as residue (1740%) and this has to be dug out of
the reactor. This process is therefore neither economical nor can it be
2s carried out on an industrial scale. A further disadvantage is the need to

Maj or. Al tefnate enbodi ne

limted t-b, | a 62 APR1R9Ry/

exclude oxygen.
CN-A 1,063,678 describes the dissociation of the alkoxypropionic
ester present in the esterification residue in the presence of sulfuric acid in
a cascade, with temperature and catalyst concentration (0.8-1.5%) being
30 different in each reactor. Coupled with the dissociation is a distillation to
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Z4 repi@ﬁ@@év qﬁ 48, F, G nuted and Bb, respectively. Hence

nei t her kagys ™2 nof B causd d nusical note to be transmtted on the M Dl
out put 922 Irrﬂ!ﬁ,APRﬂ@??tl‘e MCE shows the user what the val ue of each

keyboard kleyl i s and whi ch ikegys are active gnd which keys are not active

Q)

(nuted). 4=—re-SCal e select interface permts the user to sequentially
sel ect from anong a_group.af user-chosen scal es which are desired for easy
access. The tol'Tow ng éXanple of Fig. 9 and Fig. 10 illustrates this

concept. Fig. lépadateuslkarx emdtdveylater @ht gprodess fiseveryoauraipirsqmee aind deésy not
“descri bed. The user pr.eviously has chosen four scales for easy sequenti al
access. |f C MalB#evs ghSORYEIYO scal e sel ection seen in Fig. 10, after

actuating the " NEXT" ipiifly, E9NAOI,058!300 cklbes it diskhuRfidiealklypdpidrut t on,

A M nor beconmes the currently selected scale and is displayed on display
306 as shown. Amit uesterhdn "tRE)OTeseacmiaf swifvcict acid,nec. ,Miftoralkanotsuand rgryliREXT"

compri sed of - nobiees i, g G, sEhpids T UBReioRS SR, i Cone, (e
start ‘of the segidencemad ahd Mk Ofeactidh Prdddcts| dre CafbREqueNGE Mistitied| ef dgheni ng
user-defined scales or while defining the actual scal e sequence, the scale

di spl ayed on didigspeigtigpef ithe agrylic ppid-coptaining: estet residues From dhe, Prepasasion d

keys 307. Althaoug a [ | 5*‘5? : ry
buffer (915 anﬁgﬁlmflﬁﬁs%gﬁsg&ﬁ@t L@%’?Sﬁ@%ﬁ%d&aem rﬁﬁ‘nt ?‘?péélﬁgggon t he
MCE. Likew se, ifgafried2outainckhs.predensee of ethansl orearthaceln Here used theopoetsect

scal es, such as, but_not linmfed to, an os}-i onal fopot switch contained in

960 of Fig. 15,issPmRlicateds and, dogs inql agRIGYS BIBENCUVRTSINEt i on with a di spl ay
whi ch can display man Efaatl] I o5 -t TEﬁ.nple&ﬁrihEeQd' .
enbodi nent is not a Ilﬁmg'?gtﬁi %&dpgﬁqﬁﬁﬁﬁggéﬁ%hﬁnéegt I on. 5. Thelsuser
scal e- def i ni t i cociaticneof altee oky estersvprésentFing thisl bottdini produetndnds ta meusedbe t o
define a scale not alr.eady storged i.n t redefined s e .ITeRDr y. ile
defining a usertES é‘,"&t ﬁém"g alcohol %’é]g‘fgﬁﬁ Sifindd ket Y the pi

PCT/ US96/ 10957 poses of the esterification without the disad¥antagesk oy BRApEbCkYS 0BQHfe ar e
not intended t0 be active in the MCE although they could remain active in
the scale selegtiedaprior to entering the user scale-definition. Fig. 12a

shows a 14 step exan'p{ﬁ i i f. t to £ e
under the default title ﬁaﬁéé&ﬁ%ﬂn@& Oﬁg‘i‘lﬂ&%%ﬁa&)gy%‘,ﬁg%egpgér%d%s%@qﬂ%r e
si mul t aneousld_y (mlettn)mtfld: doid sithean am:]usthe _pmsahcmhafei’ni esterifivatiornehdglystés ul t i ng
in a screen displ. | em nds . .about t
perform said s%@yb‘g&l&#@%ﬁ%ﬁ%ﬁw&pﬁ“@d’s ?Fndng'é?l k%&ﬂ%&%ﬁ{lfg %Fe att}] w%tag?ti ng .
note, i.e., thaepasated rodf dywhistifativasami @i bettqm iproducod centaining) @Xy néstersider
scal e definitiaon,.Thi aml sunes..that root. ngte i e
i nt ended. r oot ngéne?hapﬁfégp&?mg Eﬁ@'&‘.’t 15 separzRed °&ta.ndvgtﬁerc(a) %e ﬁot&orfh
: product is admixed directly with (meth)acrylic acid and the oxy esters

present in the bottom product are dissociated at an elevated temperature in -

the presence of acid catalysts different from (meth)acrylic acid, or (b) the .

oxy esters are first separated by distillation from the bottom product, the

distillate is ad;nixed with (meth)acrylic acid and is dissociated at an elevated

temperature in the 15resence of acid catalysts different from (meth)acrylic

acid. The alkanol is preferably n-butanol or 2-ethylhexanol. In general, from
5 to 50% by weight, preferably from 10 to 40% by weight, based on
amount of bottom product in (a) or distillate in (b), of (meth)acrylic -acid
is added. (Meth)acrylic acid is hormally added in a form kmown per se,
stabilized by means of polymerization inhibitors. According to an advantage-
ous embodiment of the invention, the process of dissociation is carried out

in the presence of molecular oxygen.



+
S\ | AV el DO ERf sy

. v - ;é' "' . ) . .
Actuating 95*;}[‘?’ 5 ‘ ts C as part of the user-defined scale and

sharp). (Optionally, an interface nay be

di spl ays tHEreEMIEE D I
provi ded thhat™al'Tows the Usegr to choose if sharps or flats should be used
in this ascendO@ABRGEHce cjf note sel ection although that detail is not

essential tof the MCE defiriition.) C# is got desired. "+" is actuated;
advanci ng § ‘?F'omt)."""‘ﬁct“‘ua‘t“i’“‘ngi "NEXT" accepts D as part of the user-defined
scal e and Hisplays _the next inote, D#. Actuating "+" tw ce foll owed by

"NEXT" acceépts F as the next note and advances to F#. Actuating "NEXT"

again accepts F#. Adhuedntragt 't dissociationd withoufNEhe Aideidti Sof Gimath)ddpgidnext
note. Actuating, "NEXT" again accepts A _ Actuati r:&é+ advances to B. At
this point i icidaethsRQEssE Accoding, & the: drveatiom sesultst ifareducedtgrmationaetept B,

and since thgye lLgu es, user scale definition is conplete
Moo UBRE MR Bcfify

and a save a exl Ser can actuate "-" to indicate that

the seventh key in Aceordinguescsn adedntagedusdevelopmient R thecinvesfion, the
si mul t aneously actuate "+" and the normal way to exit the node and

save resulst s botp@nprodnet has addedtoaite i) addition; torthetasid esferification catalyst i n t he
07 seogy | vt s "BifRbehe Dfroen Wiilihel§iie ' i RE gl ARER Tpe presens, o 0

the display gerlieenacids seletredt fros e @eoupt condstitlgy of UaRierdleidiae dudh asi t hout
the "entry?" text, confirnms that this note conbination has been saved. See

5. bel ow f or selfinic, aciddiog Rhospharic apiderandaplkyl-i or arylsulfoniet acids suchas| at er

recal l ed and L aGCO \ t i rface ri .4n Fig.
6 and et ABEUPRRRIBER, afdCef 3 ifeigpliong: Wl S The R Tadiit of Rids
preci se net egifefém R6md (mathjachRy atid %idha‘ib?(ﬁaetbgi'eséﬁtt eah Bedromit Pregal s
between the notes is the inportant information. Any root note can be

assi gned as 20% by rweightopse from 5 tosd5 % bysweipht, Lhased jon thenameunsd, it

"l or mat i on. Okt dRupR, BT dp to oF it AP b° CorrvibgBlie Feivpo . <

bet ween the 264 csonfehs afeC adintdpleos) fors BiEe réliissbéiaor GF this- is! precédedchbyial | y

preferred to store the interval information, since that sinplifies the task
descri bed i ndistillativeoseparatign of>the loky sestexs.c¥t is pmuh:brxasqug ifagsteipce of
keystrokes, show ng ho e "-" s used to mute every keyboard key. which
Would ot iy vPIBE. 8B BIEFARY  Fontpine, dnonly” Seve 5 FpEd 5 ot her
case in whi Choridif prdiict 4 TaY, v oWl fe distHlaAé dn'(BRloblRRY BRYeffdmA! hs Wi th
the keyboard's currently valid root” note. In this exanple, it is assuned

t hat the curamentrsiner forc theddissosiationt producte. Alher umixtures tofr air swith dnert

definition as before, and .actuates the "-" button.three tinmes followed by
actuating " I@T&;g'r BUTOBER), 8Te, W"?Wr"é?ffaﬁoinép?lﬁg 8%%e new scal e

definition. This sqq.ﬁzaﬁ&ﬁdgg@roft hife t%gfofc &ﬁé?@s%nﬂgin%ﬁdﬁohﬁ‘é gpfore

entering theminto t 6. As f er assistance to the novice
musi ci anze t hpasticare thatt thef dissocibtionr pioeetds rmére quiokly, @asmhleruamduntoofissi st

e pr ode | RYGPORU Fiehos, oHErS or. PIERER, & T0BReth 30 st ARALRE vERgu o
Ch Ly, o bk \BRErHA Cpt ) Sohauig) T, Qi SO i 7 5 @
913 to checHosses afusthrtingt mmterials,t partiouiaely peft aleohels, Becuroithanpdn tknowa i s
processes. In addition, high dissociation yields can be achieved. The direct
2s return of the dissociation mixture does not adversely affect the purity of the
(meth)acrylic ester and leads to a low ether content. For this reasom, no
complicated separation of the ether from the easily polymerizable
(meth)acrylic ester is necessary. | '
In the distillative separation of the oxy esters from the bottom
3 product, the distillation conditions depend on the type of alcohol component
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27 dedAt thHe -Fntervql |(in sem tones) between the notes of the scale. For
exanpl 4, fgmgi eﬂVl|S of the C Major scale are 2 (fromCto D), 2
(fromDt miEjto F), 2 (fromF to §, 2 (fromGto A), 2 (fromA
to B) dncg—% (fjnm,'?*mC). In fact, this is the definition of a Mjor
scale. If the user was ufsure which scalge to choose for a particul ar piece
of .rmusi’ *eurd™ | ook through the nusic, enter the notes used into
one of the user - defl ned scal e nenories, and then upon exiting, if the MCE
mat ches the pattern of intervals to a scale al ready entered, the displayed

resul t shownuded fn ¢he ¢Rerificatioanda defiefal On emperdnae of froat Bato i360°C
di spl ayed, but rather the scale found to match the current user entry is
di spl ayed. Fand e pressure jof frem 1l fa) 5O <mban are, epjowsd: cAny 8?“‘1@50“31% wer e

the notes C, ,D. W [ t 0, ng:

C Mpjor (I on?lﬁﬂl)&@nD’agﬁf @sAﬁBs'lﬁ%gl ca l|entgglet Wlﬁq E%Htcgéréedgﬁg% eégh?r:%ch to .
the root not gnfpleiRepariticn tBk isowi be peefdemed,haSsimpley splasts gulwd i generti on to-
the user that the notes entered correspond to an existing scale and what

that scal® ially suffisieatni.ge ascolumpeis RASsNYEREY| Feqpisedny nusi ci an, but
Ily th h b Fi
especial ly the ”Ov'fgcﬁ fhe. »gq{i%i\@ %@dr&‘mgpﬂ&‘e Ee@n?rfn@&ﬁldns of NN oky F1 g

13. Figs. 1l4a thro an exa OW a sequence of scales is

entered. Thi gtdier sbthined hig dsee bottom! ptoauccymmet bstmﬁ;ianensmqw@nme oxy scal es
with a single key actuation. Figs. l4a through 14c showa4 e npl e
resulting i mﬂﬂedwﬂatﬁgéema@% mumeséw%ﬁ@gﬁﬂem%édsm £ hee ?rpl e of

Fig. 9. [er_'. ] 0 F r ously
et uat ed 1o ST Ngtos' Bl ncked BhafH ofCesBg ot dilendl£ forcechero]
screen digpl gon \épagdtatos Mo §1euaefanaig0ﬁmn heyapdratopesr dlash sevaporator| e
sequence definition. Ent er | ng "[err]" calls up the default ,starting scale,

i "e. the rootouplede withi aroesidemaec ime svesseli \aanpbeopsedy da ¢ achieys i scal e
e, U LRAALER o RSB RAAIP ok e A b8 G e o

was Maj or.

PCT/ US96/ 109@4 it may be advantageous to use a d&ctificaodvBitachmentt bepernt ended
first scale | n | ’s exarrpl e. Actuating "NEXT", 301, accepts C l\/aj or as the

first scale pasedtdn ﬁmdqmmmnanppamml forsexample @xpagked cor EapFAlWAR. " [err] "
'3 aotualed Lol RER il Sl 1 ccabhlly” pbihad b Suuatith oy M
polymerization inhibitors (e.g. phenothiazine, hydroquinone monomethyl
ether, etc.).
The conditions for carrying out the process of the present invention
for dissociating oxy esters formed in the bottom product in the esterification
20 | or separated from the bottom product are as follows: '
Catalyst: at least one acid selected from the group consi-

sting of mineral acids, for example sulfuric acid
and phosphoric acid, and organic acids different
from (meth)acrylic acid, for example alkyl- or

25 arylsulfonic acids such as methanesuifonic or
p-toluenésulfonic acid

Amount of catalyst: 1-20% by weight, preferably 5-15% by -weight,

based on the amount of bottom product in (a)
or on the amount of the oxy ester distillate

30 separated from the bottom product in (b)



tines

_ eblze root note such that A Mnor is selected. "NEXT"
i's act udt ¢E~EE fhor as the next scale in the sequence, shown at
sequencg fhe exanple continues until the |ast desired scale
i s entefef 6j in Fig. 1l4c. Scal e sequence definition node is
S exited pybsi-pu y Bctuating "[errk" and "[err]". As previously
descri bgd, § stepping through root notes and nodes can be

oy -presskRg-—and hol ding the various described buttons (301-305
as appropriate). The described inplenentati on should not be construed as a

- limtation of Affe@nPbgsent invention. For exanple, a nouse pointing device

- and a display device large enough to sinultaneously show all nodes and all

root notes comethlaeryliceatid:o very 6£H0i%llby weighttprefecabdy di0e40:% chye meight, al bei t

a presently nore expensive inpl errg{lt tion A single rotar evi ¢ce such as

a "jog wheel " could replace the 935%f 98 the, pmqunt rof- befigm Product: in @) 4 x 24

LCD display could allow the user de‘?ﬂéstuél #,rﬁ&uﬂf‘)ﬁ? ,ggvgfy @%ﬁt% tdigfﬁtateThe

essential concept is the sane regar ss -of a nyriad posSsi

i npl enent ations. Actually, the prsepamteds fmime thabettomoprducthinv€bY o be stored
in menory 915, but rather a code ppiguely indicati i°§; scal e and root
note i s desi ?@H‘R"Ba"b@' ref er enced. Pﬁi&%r%"egﬂ?@ytﬁ‘% ssi bl e root

notes, and orﬁrgﬁ{,{g:rty-ni ne possi ferﬂﬁﬂeit dgﬁg{'mi e , hough
as nentioned, the thirty-nine rmd@lse I's hot to esbconsi e%ed I;I/GFi r"}lﬁéti%rtion

pl aced upon the present inventi onredideds prassuree(soasha® the ndissockdtion pfo-st or age
permt unique referencing of the 12 x,39 = 468 possi bl e sgcales shown in the
MCE, This technique nininizes the‘ilufcéhmawg‘htﬁ?rg {5 of W) ing scal e
sequence J,nf Wé)% Not e that the described WO 97/ 36282

PCT/ US96/ 109 ’ 29 enmbodi ment makes no
provision foif esédti ng the scal e sampuntc-100tl/hat her forces the user to
enter an entirely new sequence. Thi@ is not to be construed as a limtation
to Lhe preseREaHORHEELn  Such arl-8QilOUFRYy feature is desirable but non-
essential to e?.gig cription of theqghlgE. Al so, being able to select from
anong a nunbgrOHo ?Tferent stored scal e sequences is desirable, but again
is not vital to the Thesreattion is @arriad oof, fopeexample;nby ithe coutioan prédiwo, t he
ability to save sequepces . of scal es and/or user-defined scal es_under nore
user-fri dfdl §0 (et dissociated, being; ke foptigouslys Siom ithe distillative VorkdIR 10€
absence of s heﬁr‘ﬂféﬁﬁhpﬂrﬂe' and' Fd %gétﬂégt %moﬁ}e”EigEbcﬁilfb' nPk 10

i nvention. : Sical notes are initrated by selecting or actdating
keyboard keythe( didsocidtion geactoranHoWederpf thei geaclion ¢an atsoorbdakcaried ot t he

sel ected scal e which_appears on the display (306, 905). The keyboard key
oper at or 901bajehveise, Itcls 2l3q Passibla/ tochseaa semigastiguousoreaction pregsdureody t o

i nternal bus F]l.ia_dﬂE r i,0 | fs . 050Nt T, : trol
919, which ivr‘l’ﬁ%g)lm&rlg_ ca |to§€v%t§ﬁ§r%%1{ t%éﬁ%xﬂé%iﬁa% B’tlﬁﬂar#&fgg&gonput es
correspoggli ngeadtei §whithocomiine the Miseciatidr catalys) and the Vottbino produdt il 919
via bi-directional interface 920, then internal bus 921, then interface 918

(whi ch as preemoved batchavise Sromy thedisseciation fpactor; palyr afkere they digsociation
bi - di ti ! f . i 9 | 4 .
conmun; oat ecengbEfy OFf difieblaibn Hofhcrf e pfepardthd” off Tofindifly b
. ~ distillation. |
“The applicability of the dissociation process described is not

25 restricted to a specific type of esterification process from which the oxy
esters, i.e. the addition compounds I and II, are obtained as by-products.
In general, the esters are prepared by customary methods (see Ullmann’s
Encyclopedia of Industrial Chemistry, Vol. Al, 5th Ed., VCH, p. 167 f.).



g s and sound nodul es via MDI output interface 922.
- MBODI VENT The rich configuration enbodi nent

2. RIC

(RCE) | bﬂm SNo in Fig. 16 conprises the MCE and a nunber of
addi ti pnal = I iuns:ts The purpose of describing an enbodi ment with
great e} egration offfunctional units ¢s to denmonstrate that the

f unda alconcepts of the present invention extend to all manner of

i

keyboakd—masteat—tnstEunent s or alternate . WD 97/ 36282

PCT/ US96/ 10957 o 30 representations

thereof, such as, b hpical biﬂxﬂ@@' dfOthe K@MBRNS drideE WREE thd ButeAhiestionn t he
screen of a personal conputer. The units are described as follows. Keyboard
key oper at or pteeeding sthe hdissaeintionsoP tlle axy destersi ¢and takeeplaceiHap. bdyriefiar d key
operat or 1001 aslgfs Oflqtlll‘rf))m' i nformati on on output interface 1002 which is -
i n comuni caﬂ‘gﬁ“ t4 1¥O¥hal bus 1021. Bass pedal interface 1003 contains
i nput circui tAldohdh Gheth {cSadigdal actupbpinp.2 phemappti on from bass pedal
oper at or 105%‘%2 a og??)u%\dé%gm. Pedal act l_,lation_iu?]lf ofpr[ation consi sts of data
repr esent sngCatalysts pedal s are beisslfurictacidtosdsulfenit agid$ onal | y how hard

and/ or how qui ckl edal is actuated relgased. . Qut put. i nt e f, 1004
cont ai ns out O@ID?M¥S%\:N ch provi degd'llﬂgqgg’éfawe dﬁ'ﬁe%%ﬁ&ynég?igt ion to
the other internal functional units via gynyRight) biNed 3f%tartiBaShatefigie!
interface 1003 al so contains input circui'try Which accepts foot sensor data
from bass peSuabilizatiomt or 1050 vi a out put200655000 pipns of plienathiazine (hased
conprises such informati on as bass pedal voige seleciio For exanple, the
bass pedals are not restricted for use & a"ﬁ%sswﬁgg{rtﬂrtenttg%nl A8t can
be any a\“@li | abl e voi ce such as percussi qﬁatﬁﬂqﬂg ad saxophone. D splay 1005
caonsi sts of a graphics display device capabl e ‘of displaying all root note
choi ces, al | Reaetion ctemperatyreand W80e160C€n preferablie 99sE30°Cri endl y nenus for

sel ecting and assi gpi ng voi ces, acousti g i ronnent, .rhy. etc. The

preferred enBeAFHARHMES 5 high resol uti olﬁﬁf%ﬁﬂpd Q}'F{.FRhAY %Bs (LCD),

al t hough this shoul : oR€ 260 Ih&k dnel . The
i SRR (07, Ocldbiipe b sty 2 b E

di splay receives the info ayed using 1 nput ‘interface 1006
whi ch is in opemovectie wateri of estetification. [The édexificationegamo be deapeied|oubper at or
1007 consists of varipus in utyggans to allﬁm11he user to quickly nake root

note, node, atodtErosphericyp &I FHRSTAtmO prEsure Qfo 0o

preferred e | PNl nkighaiy < WUt sensor for root note WO
97/ 36282 W bitte? & yyopiﬁﬁ:h ) PCT/ US96/ 10957

31 In the acid-catalyzed esterification of acrylic acid with alkanols,

the bottom product obtained after separating off the acid esterification
catalyst, the unreacted starting materials and the acrylic ester generally has
20 - the following composition:
1-20% by weight of acrylic ester
50-80% by weight of alkoxypropionates (see formula I)
5-30% by weight of acyloxypropionates (see formula II)
remainder: mainly stabilizers (phenothiazine) and polymers
25 Further details and advantages of the process of the present
invention may be taken from the examples described below.
Firstly, a result achieved using a process not according to the
present .invention will be described by means of a comparative example.
COMPARATIVE EXAMPLE



sel i 4 Nap | N user scale definition), a rotary-type input sensor
for %@E Qﬁé _gﬁ : r}d to aid in user scale definition), a rotary-type

i nput sensvr for 1 he emai ni ng choices, all using a nenu-driven system
Operiatto ml‘ﬁﬁ:o nication with internal bus 1021 via output 1008.

Foot} pane1' interfac 009 contains inputgcircuitry which accepts data from
t he ¥ di : &7zt dr 1060 by way of output 1061. Foot panel information
consrjf sts of data representing such information as, but not limted to,
scal &sefectton, Key/ note sel ection, node selectlon vol une, sustain,
breath, etc. Quiput A niigsf gRAUARID iRt (Rsudieot Baﬂsdted T¥yOniEahy T 4O the
ot her functl onal units. Predefi ned scal'e nenory 1, user-defined scale
menory 1013 bheatingcplug svasuehacgedrovith \50008 Sobpar axe GSE!‘I distiHlateMofained

descri pti tems 911..913 and. 915 tivel t Il
Communi cat | offol  FHFEAGHPR ieidve fop B pir L arilie B0Y §cti‘°% #hich fadore

respectively r e Ip- 17 in
t he MCE desctr,?egtf%éta dl(/lm[l)le &ﬁpgﬁ%ﬁﬁ&t@ﬂ éaﬁﬁl?l npa% are not opt Pgna'f%mbeat

rather arse ahesalfenipravid.d¥tie oxyCester distillateocdnsprisedf er ably a microcontrol | er

and faci lltmﬁ.‘%@nt er nal . cqmmuni at| on and control of all functional units.
isin co By Wl i nt e PHEH 21 via bi- directional interface

1020 Keyboa&*j %etbx o 1027591 gl&i‘eﬁ. P ("Ra8s ¢ gy 5ave all voice,

acoustic er informati®dn pertadining ?69f ecal | i ng keyboard

settings suc20. 5%abyt1vagha|o€ soundcylexy cptlendllc( i Bl e= iGyHght ure sessions.
Menmory 1027 is in ¢ i cation vmthlntern b 021 via bl di recti onal
interface 1028. Theﬁ%&? §9§ @aﬂn%l {f'ﬁ FAHRE RISSRULS ¢ ut e

part of l'he Yi gs! y descri bed user - frl endly interface. A nulti-channel
sequencer and nenobry 1025 is in communication with bus 1021 via

bi - directional inteDiring the2fissociation, the m:iﬁbhﬁﬁﬁ&ésxdue to be dissociated

PCT/ US96/ 10957 The | ti-chgnpel
sequencer pe‘l’#ﬁ antﬂ“ﬁl‘?lﬁgfegnﬂ’ rﬂ!’?;&ilqsf’ﬁ@“‘?q IrE%"t% regulated, gﬁo&’é fe r It he

pur pose of r@% d playing back nusic. It permts the conbining of notes
currently being played on the keyboard keys wth preV| ously stored notes
transposed to the CThe edissogiatiohe pradiicsc akere Tdkenprofff dnr edporefomy ambns is a
conbination of volatile nmenory _such as DRAM and non-vol ati | e rrenn§%’esuch as

a f1 oppyisdi srndansed apthe tap,of theseolumn, @0 emt Yodeh CHLhemP s may
al so be use e US&Ekeop Nt age f Vi tioned
user-fri endﬁ’tlll in FTS ﬂ%ﬁggﬁﬁ ac Fﬁo%at(gi&egs?eﬁ%rlp llgﬁhre{elﬁél ?1 ng Pagal d

files. The oniktusé (62 sgeﬁ)Jewerer féD2o ithe dissocidtion vicacwrt pnd 7,080rd aofe 1036
to the sound generation 1029 rather than using bus 1021 because of the high.
vol une of dé@saocmu@opmﬁuej@nwmﬁ néﬁjn‘pl i ng and channel m xi ng 1029 is in

comuni cation with 1,Vi 2 Eﬁ' Clal @IE,F@%J’EW AsafdCCEPL S
the bulk of its i np‘ktj#%r&‘gér tr@lxalt S o%a% tdiegg% [ ncor por at es
a ITenDr Yy e RBmpkikedsh st ores infor ITB.tI on that is used to construct sounds.
Unit 1029 converts note and voice information fromthe nulti-channel

sequencer, d3i0% byaweight of butyl acrylate
13.9% by weight of butanol
4.8% by weight of acrylic acid
1.4% by weight of dibutyl ether
23 6.6% by weight of butenes

0.2% by weight of butyl butoxypropionate
Conversion: 96% by weight based on oxy esters.
The dissdciation bottoms were still readily haqdleable (pumpable)
at 25°C and contained no solids.
30 EXAMPLE OF THE PROCESS OF THE PRESENT INVENTION



@ m Tdie@abine various voices in a user- determned ratio
(known as}? f %”*AS% equested by user interface 1027 and outputs the
resul tant|spund data via output interface 1038 to the digital acoustic

envi ronneht | géh2ARR ¥971031.  The Digital acoustic environment generation
1031 is ip pommunication with bus 1021 via bi-directional interface 1032.
This unitfusSes digital signal processi notdt echni ques to create the illusion
of differgnt _acoustic_environnents such as various room sizes, various room
liveliness factors, echo effects, reverb effects, etc. Conmands are
received from bus 1021. Audio i’@agut data js received from sound generati on,

sanpl i ng and ni xi ng 20895% crpiation seactgndvolume; 1t B heatad pby smeanst phiae
h | di i t i 0 . 3
chammel U)o g ik kg 300 4000 gry e MRE TR 1 1.

anplifier 10TomparativecExamplej phith additionebf d0dg oofd ptaluenesulfonicpadid 14@0. |t
provi des a headphone ipterface and also anplifies audi o data so that audio

output can H80r&AfoaErlg) agid tlized, withq3% ppmy of phenethiazingd: i nterface
1042. Ml tiple cha ks LT 0 ' -1 Dl annel
anplified Saudio fr orr;ﬂgéugg#ulﬁr? e@]@g‘éﬁ%iﬁ&aﬁﬁgﬁ/ﬁg&%@g@gﬁgﬂg

i nformati on iwdsol sammnd. 3. BASS PEDAL EMBODI MENT (BPE) A description of a
bass pedal inplenentation is inc]uded to denpnstrate that the concept of

the seven keys per &Y ofstes, distilate; t, bat dissociated padafhe caresRondingi cal

ottea
i nstrunents t b | 490 e L1gi r
suppl enent ar 3@§énwgfhmcbg§b§g{dgi?§?%l e dMWgW@%&B%?b%& pedal
preferred endisdooimtivn idadfor] megulared rbyc ahé deveiiih hthe hreadfor. Jhe digsdeimionpedal
out put 1104. The bass pedal preferred enbodi ment consjsts of a_plurality of
pedal s 1101 BrRductsovers rcondensed nat; thee top  ofn they solum (5P @ eof 3isMs, in

accor dance WS#‘BPhh%Pé@%g& %ﬁy%géﬁcﬂﬁt ave concept of the present invention.
p ensors )

Aplurality Such as switches, permts foot selection

of any vari abl e operQuer g péiad of e 8vhias, 12)32Beg @f Uxyeester distitlate1@04

illustrates the internal workings of the_ bass pedal i nplenentation 1200. A

control 1207gfM)cand 6%k i ofastabilized acrylico agigh | dhe dissogiatigBer at or

WeEe
oper at or  out [AEF gk r3e2o; oot pitpuft, s erso boRARR. Gncbiaing 35
i nterfacqs 129ghlysi9 by’ s dhiomatdgsdphyc the \cOfdensate domipise@per ator inputs

(refer to input sensors 1103) fromoutput interface 1206, internal bus 1209
and bi - di r ec67.3%aIbyi weight #6e 120dutyliaceylatef or nati on and user foot selection

information i fr nt r ol via interface 1208, bus 1209, input
interface 12 '3%%&%@%&%& i nt gf}‘%%te 1203. Bass pedal interface 1203
out put s sai dzi.g%)wawagm wFa out aeytyﬁbngchface
0.4% by weight of dibutyl ether
20 2.3% by weight of butenes
Conversion: 97% by weight, based on oxy esters.
It can be seen from the above example of the process of the

menory ne

present invention that this process is able to achieve higher conversions and
results in smaller losses of starting material than in known processes.



Vo o TREPRACEMENT SHEE! | PCT/ US96/ 10957
34 2 t0-TheKéybdard. It should be noted that bass pedal interface
1203 ko RMPYENENtled using a MDI interface such as—1017-1023 of Fig

ace need not be as conplex as a MDl interface.

SUMMARY 4. The=riFH confi guration ggloodi nment and acct@!ﬂﬂﬂﬂﬂlﬂ"ﬂ!ﬂ,“l
descr b that the concept=of using seven c s

SbraT mappl ng said keys to the notes of a scale constitutes "a
dramatic sinplification in the art of |earning, performng and conposing
musi c. The rich configuration enbodi nent enpl oys the essential concepts
of the present invention and denonstrates how the concepts can conbine with
ot her devices to produce a stand- al one conpl ex nusic workstation. A
simlar end result can be achieved by conbining the MCE with external units
whi ch take the place of the additional units described in the RCE al though
there are i sYErd8Midvant ages of integrating the functional units together.
Such advant ages i nclude: reduced conplexity for the user, rapid setup of '
equi pnent and equi pnent state, etc. The essential concept of the present
i nvention canl.be app\ iprocess fot ksterifping ¢meth)acayiici aeidt withuah atkanbhés tredal s,

or any other instrungnt in which there is opportunity to electronically
remap the usdiTe$eAeR) %eﬁé}ﬂ%mmw in whigh; pareasied Starting |(ORPOURES

described th r gse LTent ' t hQb b [ Sq 10 be
distinctly u‘:]aéxgr gltéo et %@E%?%efﬁfe}ﬁél on i%ﬁ?\%%ﬂl Pﬁ?ﬂd&?@gﬂg oh‘g‘tta may be
vari ousl yeenbotiond pralupt @ohiaiming\idxipi estérk eis sompined)! whereifi ahé dwittogn preH Ns.

| claim . WD 97/ 36282 .

PCT/ US96/ 1095iuct is separated off and either A keyboard for

35 1..
a nusical in [ ' | it A r | zabl e
patterns of Z(é{/e“?%%m ﬁM E iﬁe ey a%%oﬁﬁ%[l%?r%\q% \%ﬁgréﬁi%e
repeati ng recognoxyabstersppdesent rinf the tbottonc prgalucs are dissodisted ait ain  kelgvatedihi ch
are capabl e of actuation, and arranged as first{, ty - secopd type - first
type - second tyEIPEIAyIES: i | the R pf,peac;dficg@{ys[sypé}iﬁ:rent Fm@. An

el ectroni 6 nmusi C«ﬁﬁet@ﬁ&?’ﬁ@r%i& st rument or representation thereof which
conpri ses; a plurdlity of repeating recogni zable patterns of seven keys

of a first an) atheeexyn@stesspare \fipstCieparated: by adistillationa ffonn tthe rbottend pao+ anged
as first type - second ty - first type,-, second type, - first type -
second type - fi$u§f’ al‘;pé‘,s tﬁ‘ﬁl“ﬂ%ﬁ%@‘@f(@m’ﬁ@ﬁi &léiaﬁﬂa‘ﬁs‘;lssl?g’gwd
assigned to a vali gh elevated temperature in the presence of acid catalysts different

from (meth)acrylic acid.

0 2. A process as claimed in claim 1, wherein the amount of
(meth)acrylic acid added is from 5 to 50% by weight, preferably from 10
to 40% by weight, based on the amount of bottom product in (a) or
distillate in (b). ' '

3. A process as claimed in claim 1 or 2, wherein the process of

25  dissociation is carried out in the presence of molecular oxygen.

4. A process as claimed in any of claims 1 to 3, wherein the dis-
sociation is carried out at from 150 to 250°C,. preferably from 180 to
230°C. .

5. A process as claimed in any of claims 1 to 4, wherein the acid

30 catalyst added is an acid selected from the group consisting of mineral acids
such as sulfuric acid or phosphoric acid, and organic acids different from



ality of selectable stored scale

r'epe A@ﬁﬁgg ! oct aves for matching assignnent of " he
repe G-t erAs seven act uat abl e keys; a means fHI Hmliﬁmﬂﬂm
scal & ¥ vei:l' ¢ fromthe plurality of slored scal es;c 1a meass

el ectkr gni 3]A>R i ghi hg the keys of the_keyboard to the valid notes of the
sel edt dd scal e chit hat the seven keysZaf any repeating pattern of seven
keys on—the keyboard pllay only the valid notes of the selected scale;

oo - VV

dat. : En a sel ected key is actuated; and nmeans for
generating the electronic signal assigned to a valid note, when the neans
for det ecti ndmadvacrylic agid; for example alkidt oc tasylsuifonic tacids isuch @b methane- a

means of el ecty.onical assi,ani ng.t he keys of the keyboard to the valid
notes of the ?rgc&_taggi g’&aﬁ'g@&@ﬂgﬁnﬁﬁﬁt he patterns of keys play the same
associ at ed clgords i A focess a8 CEIRENGE ¥ claim 5, xgtéereiﬁotw/aaégﬁ?mfum of

PCT/ US96/ 10957 . . . An el ectronic
musi cal keybaeiddcataiystr different drom o(metiacnylic iagid ish froowfl thi2006 bynweights; '

a plurality of ats n ecogn | e terns . of seven keys of  .a first and
a second t’ypgfefeﬁﬁﬁhtfﬁng éaﬁ’ag'iryggggya F’%ﬁ'ri B‘Fﬁedaﬁﬂ r M, té’? petem ¢ ype -
second type prddutélin (P Or -distARENGn tpe - first type - second type - first

type; a plurality of electronic signals, each assigned to a valid nusical
note; a pldralityAoprosesseas aldimed: v any faclaimoil tam |6, dwhereiss then disspeat i ng

patterns of oQctaves.fqr t ching, assi.gnnent _of valid notes to the repeating
patterns of gﬁéﬁmagt I%‘Qk‘é@ff red r(aéef(-?gf’f‘ng a scale with
valid notes, gfrom t fepdcessads Eliriéd i ahe GflahBS1 to 7 Whern f stripping

el ectronically assigning the keys of the keyboard to the valid notes of the

sel ect ed 18cakes is passed gh cthe dottomk praduct imfg) oe distillateginp )t sy ardet seven
keys on the Fog%%qard lﬁYsaom t he va%i d notes of the sel ected scal e;
nmeans for de ﬂ%‘f e °&P’é%§‘“ﬁ Yy is actuated; and nmeans for
generating tbe el eCArErdcéssswrbwmaashgemﬂnts; whereid Qhé‘%hippiﬂ?@ishi&éd”eans
for detecting when a key is actuated detects the actuation of a key.

5. The el ectsr amioxygenseoianingy gasar d i nstrunent of claim 4 which further

conprises a uralify. of recognizabl.e rep i,ng patterns of n Ss
pedal s of ei m’er .a éi P@Fesﬁy?feg@}mgé%%agﬁ%eﬁr C |°E““6‘?' Xéﬁ(ﬁ’éttp%n and
arranged gi r gfssdcidtion- prodaés obtaiRed ard iréainedy @ivectlys & ¥ estéfification] r st type -
second type - first type; a plurality of selectable stored scales and
associ ated chords of valid notes in repeating patterns of octaves for
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- _ - Iing a soale W'th valid notes, fromthe plurality
of stored'scabﬁg nd for detecting that a sel ected bass pedal is

act uat ed Qﬁ@’@? elfedtroni cal ly assigning the bass pedals to the
val i d notjest ! 3ctled scal e, such shat t he seven pedal s of any
repeati ng pattern of seven pedal s on th&;keyboard play only the valid notes
of the sef means of el ectronically assigning the bass
pedal s to the’ valld notes of the sel ected scal es, such that patterns of .
bass pedals play the sane associated chords in any sel ected scal e;

6. The keyboard of Cainms 2, 3, 4 or 5 wherein the first type of key is a

different color than the second type of key. 7. The keyboard of
Clains 2, 3, 4, 5 or 6 wherein the first type of key.is -a different shape
than the second type of key. 8. The el ectronic nusical keyboard

instrumentsof claims 3, 4 or 5 wherein the method for selecting a scale
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root note and a node is a di gltal mp% |g}ev!ce and a digital display.

10. The el ectronic nusical keyboard i IP nt of clainms 3, 4 or 5 which
further conprises a neans to allow playback and overlay of one track over
anot her .

In a process for esterifying (meth)acrylic acid with an alkanol in
the presence of an esterification catalyst in which unreacted starting com-
pounds and the (meth)acrylic ester formed are separated off by distillation
and a bottom product containing oxy esters is obtained, the bottom product
is separated off and either the bottom product is directly admixed with
(meth)acrylic acid and the oxy esters present in the bottom product are then
dissociated at an elevated temperature in the presence of acid catalysts
different from (meth)ac:_'ylic acid, or the oxy esters are first separated by
distillation from the bottom product, the distillate is admixed with
(meth)acrylic acid and is then dissociated at an elevated temperature in the
presence of acid catalysts different from (meth)acrylic acid.

No figure suggested.




