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TONE SYNTHESIZING APPARATUS MUSI CAL TCNE s Séigugg%g Né
VETHOD AND STORAGE MEDI UM : BACKGROUND OF THE |
I NVENTION . ° Field of the Invention The pres:
i nvention relates to .a nusical tone = - . - synt hesi zi ng apparatus, a

- musi cal tone -synthesizing : - nmethod, and a storage nmedi-um. which
enabl e classification: “or categorizing of tone colors, -and
felectlon of a tone 10 I ~color fromona of categories into which the
one col ors - wer e cl assi

- Conventionally, there-is known exiifﬁh F THE INVENTEOR' Q;nthe5|2|ng
apparat us t hat classifies various kinds of tone colors set in a

mai n body of the apﬁ%&i&iﬁ. O SYNTHESIZII\@WS arlmsmmt'rcmm one

‘col or fromone of the cate orles |n g.colors

L were
cl assified. SYNTHES TZIN (ﬁ :’?1 2 2i ng

appar at us, however, when a group of e anded tone colors are

added 20 to the tone (ﬂ o | W&hﬂn&ﬁﬁﬁnby use of an

expansi on board (plug-in board appar at us.
cannoé gategorlze t he expanded tone col ors nor sel ect an
expanded tone co r t egorie of expanded tone
colors iR a S|n1Fé?1§a§%e?B% &%H%BQF%% 25 the tone colgrs in the

main body. Wen one tofbecoresens invention rejagessdied MPFIGH: (HPYr oup

of expanded tone , r of daie p Eh i
of expanded tonesg,ﬂhﬁ[a%lz;"ng Pparathﬁe @ Grfussi ﬂﬁﬁﬁ Yﬂ esiziogs a set

t one col or meth°dna?n9eq HorAgs %Eﬁﬁa%ﬁéﬁﬂéﬁﬁg one g%%gggf§§£$89

t he or categorizing of tone colors, and selectlon of a tone
10 color from one of categories into which the tone colors

.were classified.

Prior Art
Conventionally, there is known a musical tone
synthesizing apparatus that classifies various kinds of
15 tone colors set in a main body of the apparatus into
categories, and select a tone color from one of the
categories into which the tone colors were classified.
In the known musical tone synthesizing apparatus,
however, when a group of expanded tone colors are added
20 to.the tone colors set in the main body by use of an
expansion board (plug-in board), for example, the
apparatus cannot categorize the expanded tone colors nor
select an expanded tone color from one of the categories
of expanded tone colors in a similar manner to that for
25 the tone colors in the main body. When one tone color is
to be selected from the group of expanded tone colors,
therefore, the user first selects a set of expanded tone
colors in a certain range in which the desired tone color
may be included, and then selects one tone color in the
30 range at a time while successively indexing the tone

colors in the order of arrangement of the expanded tone
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30" range at a time while successively i ndexi ng the tone colors in the
or der of arrangenent of the expanded tone

2 colors. Thus, it is difficult for the user to detern1ne

what ki nds of tone colors are present in the expanded . tone.col ors,
resulting in an undesirably conplicated or cunber sone operation to
sel ect the expanded tone colors. - 5 SUMMVARY OF THE
| NVENTI ON : It is an object of the present invention to
provi de a nusi cal tone synthesizing apparatug2, a nusical t one

synt hesi zi ng met hod, and angtor age gsday%i&mehfor the B8EH koP@termine
sel ection of a desired tone col or expanded .t one colors wel |
as tone col ors svhat rkinds of tonguralesayase PKesensi 4B then %a;

gfgsr S;gsa rusi SRS colord®, abbshtihg #RO¥A abbestirabth§ I&bﬁ@ﬁﬂhaﬂtﬂ@deMﬂ on
i

fone synthesi zin tus. conprisin
body, a tone coﬂaﬂﬂ%§¥%%@?nﬁpﬂ§9Fé% tﬁatsfgec g@ §§PFP§$daﬁ&qﬁ%ﬁéﬁ§f§ﬁ
tone colors set in the nain body into a plurality of categories, and
selects a tone col or baseg. &F ﬁﬂoi. bR whi ch the tone
~colors 3 have been cl assifi col or
suppl yi ng device that supplies a pIurallty of expanded 20 . tone colors

to the tone col or selef¥éng d H'Sﬁgeﬁge ¢l Bhe presenthenk@RRieR ®o

sel ecting device classitres the ex tone col ors supplied. frfm
the expanded torerevide a mus1ca§ugspyiﬁyn&bﬁﬁa§¥W%<§29ﬁaﬁﬁ%ﬁqt mypsica

categories, in tone s};ﬁaﬁééiai gl ¥ t BAEE afidn € Is tRT algee theldirunt havi icte
colors set 25 in, t mai n

and _sel ect s _an, expanded .t | or
based on the catREFFEsSRAYoS %"Pﬁe%xﬁa%&}rt g]etd%e coq'oroﬁ)ﬁlg have
been cl aggi fi ed. expanded .tone conbrs,pasfweﬂﬂdamommnﬁ adiexs\aett ilon, thee

expanded I&%gﬂgg ﬁ LSRR ?ﬁh’% q_\éi A:g,gsgl} SRP aapﬂ%lfé[ﬁléty of 30

pl ug-in boards, P e |es
representing a pluralitJookttaan &bﬁoﬁbON@ Pﬁ@eFGnet e Presatdy %Ry%RR%QQ

devi ce. provides a musical tone synthesizing apparatus comprising
a main body, a tone color selecting device that
15 classifies a plurality of tone colors set in the main
body into a plurality of categories, and selects a tone
color based on the categories into which the tone colors
have been classified, and an expanded tone color
_ supplying device that supplies a plurality of expanded
20 tone colors to the tone color selecting device, wherein
the tone color selecting device classifies the expanded
tone colors supplied from the expanded tone color
supplying device into a plurality of categories, in
substantially same manner as used for the tone colors set
25 in the main body, and selects an expanded tone color
based on the categories into which the expanded tone
colors have been classified.
In a preferred form of the invention, the expanded
tone color supplying device comprises a plurality of
30 plug-in boards, and each of the plug-in boards supplies
' data representing a plurality of tone colors to the tone
color selecting device. _
Preferably, each of the plug-in boards supplies



Preferably,_each of the plug-in boards supplies

3 the data of tone colors in the format of a map, toskhe t one

col or sel ecting device. “Alternatively to the plug-in boards,

t he expanded- tone col or supplying device may conprise at |east one 5
- external storage device, and the at |east one external st orage

devi ce supplies data representing a pIurallty of tone colors to the

tone col or sel ecting device. Al so alternatively, the at |east

one external storage device conprises3a first storage device that 10

stores a first s e erat o nd Sg or age .devi ce

that stores a sé@%%gg d?to %g$ Egigrs fngEﬁSr'ﬁgggt otfhe % %% cli'lm)dule

t hat adds functitomete@olor selebbihgrdevicét ware tone generator

Also preferably, the e o r 091 deyige S
a&f{@ﬁ@acce 3 9 tﬁepawg 9nlBoardsderhe e&g%ae%e

a communi cation interf |es ata represéenting a
plurality of tcnﬁ?ﬁﬁﬂ%ﬂ%°¥r%HPﬁﬁylng devigeechay| couprdse; ¢t Heassnen®l or

sel ecting devi Ceexternaltbﬁ@ﬁa&etaevseanuahaathenatnueafs&cene external
Preferably, the nu3|cal one synt hesi,

zin arat us accor to it he
o eteni et hEctRg SVEc8” Bipgtigt (dafa gropRRBARIbEs s Bty
the tone color tone cekbbested blet hentovnelorl seleetday devied.ce.

To attain the above obL£f§° gE%Pégéfoél%nVEHLIQE leaFt o %rggir rqyldes a

nusi-cal tone synthesizin bnprrs one color sé ectlng
step of cl assify$terage ev1ce| gpmprigesf at 6ne‘sgos&p§ag@t davigerdihatbody of

a musi cah g st&PEes SYNEDLSEZLBELRRPE! 8bHe LBheratBryUr @and ¥ Hecond
categorles and sel ecting a,tone, col or based on the categories into
whi ch the tone cHFFaIpdevheenthat St°EF§s§|FF&Hndaﬁ&féﬁEE¥b t one

col or supplying géwerator in theuppimi 6§ a pbdoudki thaef asaqmrﬁiﬁﬂ:ﬁiaﬁﬁs to
colors to the to cti ngﬁstegF wherein the tone col or

sel ecting q@?eglﬁ?%s #ggngh °8§p HEG28ke col ors supplied in the
expanded tone col or suphlgd npgrefepablyo bthel expandpdotode cologatseypmlivEng

in SUbStQ%tiallMdé@f@enggﬂﬁfigésuéegoﬁﬂﬁhﬁggﬁion interface, and supplies
data representing a plurality of tone colors from an
external device to the tone color selecting device
through the communication interface.
Preferably, the musical tone synthesizing
20 .apparatus according to the present invention further
comprises a display device that displays the tone color
selected by the tone color selecting device.
To attain the above object, the present invention
further provides a musical tone synthesizing method
25 comprising a tone color selecting step of classifying a
plurality of tone colors set in a main body of a musical
tone synthesizing apparatus into a plurality of
categories, and selecting a tone color based on the
categories into which the tone colors have been
30 classified, and an expanded tone color supplying step of
supplying a plurality of expanded tone colors to the tone
color selecting step, wherein the tone color selecting
step classifies the expanded tone colors supplied in the
expanded tone color supplying step into a plurality of
35 categories, in substantially same manner as used for tone



4 _ colors set in the main body of the apparatus and sel ects

an expanded tone col or based on the categories into which t he
expanded tone col ors have been cl assified. - . To attain the
above object, the present invention 5 al so provi des a storage nmedi um
that stores a program. : executabl e by a conputer, conprising a tone
col or selecting-nodule that classifies a plurality of tone

colors set in a main body of a nusical tone synthesizing appar at us
into a plurality of categories, and selects 4 10 tone col or based on

o expanded tonSoiory SEt iF Ui ain bodf el StpataRuS) Zéﬁafj??fi“%gdf
0
expanded apoexpasided tane H@ﬁl gD%Qﬁ@ro%eF]éﬁtFﬁge%HﬁFE Rher é’h’ry

the tone col or %ﬂ&%&ﬁ%ﬁu&é@%&é'@&mfé eﬁa{r@ebééﬁaaﬂadsiﬁled tone col ors
supplied fromthe expanded tone c nodul g nt o

n .
plurality of categoriedo @ftain thesﬂﬁﬁﬁ%wﬁ?%?Tgps hﬁgﬁﬁﬁﬁgP %nﬁsgglPSr
the tones col or s 980 provides Ma téor@ge medjuwaf thae appaeat aspragaagel ects

an . expanded to cql or_based on the ¢ 20 :
t he expanded toﬁé‘%tﬁ@%%ﬁé B ERY R f?%xasrﬂ%bei t8he %iggttal n the
above obj ect, thelEasisy mnothele i dmt classifiesharpppoaldsy efmieoneal tone
synthesi zi ng ”E%Qﬁlrs se 118 Ok S g ?tSpﬁugﬁcﬁha%%hkyb@&d&dﬁﬂ#ﬁﬂgty

of tone ors se I'n a maln nmusi cal, tone %ynt ESIZI ng 25
appar atus into ®pRanatiug yll%#Oc%tTéb‘éF?%é Yaﬁﬁ safFegprigsa and selechs. @

g?;g;. ]?alstgd on tt{lﬁlé’ﬁi@ml '}Qéséﬂt@n\l\ﬁhéhcéhégbemesdlgto whdehothehaonebeen
cl assi fied, supplyin ur al anded _t I t g4t

mai n body of_t.hé’golx]pﬂ% e Beet cgaiﬁaf&Fst i A Fﬁ‘é’%‘g@&a&ﬁ&%ﬁ S%&Aj‘e
col ors supplied gup;ihe:.ﬁ@ modulmathabodyppmnesaapp&na'lailﬁ.ytyofofc@?@?@d& in

Egg;t g?tiﬁlel Z‘pf)%, nfcgr S S ﬂ fEEnEOQSlSQJ Qgieﬁ:%tln'gnmoduleéolv{)ﬂr?rbc{aﬂigeg

on the categori eshé mqmam@horheelectlng @Qé&ﬂrGeGlﬁéﬁéfé@lSorté‘%oﬁ?@
classifiggl. 35 tone colors TBEpAPP4E 2PEmOther «eBhatdled tierd Wolsr and

supplying module into a plurality of categories, in
substantially same manner as used for the tone colors set
in the main body of the apparatus, and selects an
expanded tone color based on the categories into which

20 the expanded tone colors have been classified

To attain the above object, the present invention

further provides a musical tone synthesizing method
compriéing the steps of classifying a plurality of tone
cdlors set in a main body of a musical tone synthesizing

25 apparatus into a plurality of categories, and selecting a
tone color based on the categories into which the tone
colors have been classified, supplying a plurality of
expanded tone colors to the main body of the apparatus,
and classifying the expanded tone colors supplied to the

30 main body into a plurality of categories, in
substantially same manner as used for tone colors set in
the main body of the apparatus, and selecting an expanded
tone color based on the categories into which the
expanded tone colors have been classified.

35 The above and other objects, features, and



advant ages of the invention wi'll becone nore apparent fromthe
follow ng detail ed description, taken In. -conjunction with the.
acconpanyi ng draw ngs. Brief Description of the

Dr awi ngs 5 Fig. 1 is a block diagram schematically show ng
"the construction-of a nusical tone synthesizing apparatus accordi ng
“to a first enmbodi nent of the present.invention; ' Fig. 2is a
“view showi.ng an operation panel including a switch panel and a

di spl ay device of the 10 musi cal' 't one syst hesi zi ng apparatus of Fig. 1;
Fig. 3is avie ngce e o]

Fig. 4is a flovgﬁg%(\egg%% ﬁf gﬁgg% fxt%%ﬁ wﬁ%_ become mo'%glag&alrr%u t-'an
expanded tone cofvem tBe following ﬁegalsedsdgsprém@haptt@k@n Ad i n det ai

a subrout & ges uﬂét§8ﬁeﬁitﬂgtﬁetQE@oﬁBhﬁ?lH&'@&aﬁ%h@&ory keys,
as part of the tone color selecting routine o

Fig. 6 is a flowhart showing in detail a routine 20 for handling entry
through category keys; Brief DescEigtién fa theowmharinghow ng a
routine for newy generating a tone col or map; Fig. 8
is a block diagram showi ng the construction of a nusical tone

synt hesi Bi ng appar at us Bigorii ng aobhoéﬁ diagrzamosdhembtdiceddly showiag -

present inventioppgag A¥nstruction of Fﬁxﬂst:.ﬁah.st%nglg tHe287AN *}%ﬂ t%
construction a nusical tone esi zin paratus according to a
third enbodlnent36¢°¥ﬁén9r§§eﬁtfiﬁ$§n pdiment o e PREBASIED IprSRTH Fom ON
OF THE PREFERRED EMBODIMEHTS2 i80a view show1$ eaﬁrg§g&5th@ﬁp@kﬁﬁgl\ml | be
descri bed in detail W th rﬁferenie %ﬂ%! dggmnqgs
showi ng including a switch panel an 1sp gp th

10 musical tone synthesizing apparatus of Fig. 1;

Fig. 3 is a view showing one example of tone color
map ;

Fig. 4 is a flowchart showing a control routine
for selecting an expanded tone color;

15 Fig. 5 is a flowchart showing in detail a
subroutine for selecting a tone color using category
keys, as part of the tone color selecting routine of Fig.
4; _ | _

Fig. 6 is a flowchart showing in detail a routine

20 for handling entry through category keys; _

Fig. 7 is a flowchart showing a routine for newly
generating a tone color map;

Fig. 8 is a block diagram showing the construction
of a musical tone synthesizing apparatus according to a

25 second embodiment of the present invention; and

Fig. 9 is a block diagram showing the construction
of a musical tone synthesizing apparatus according to a
third embodiment of the present invention.

DETAILED DESCRIPTION OF -THE PREFERRED EMBODIMENTS

30 The present invention will be described in detail
with reference to the accompanying drawings showing



6 preferred enbodi nents thereof. - Referring first to
Fig. 1, there is schematically shown the construction of a nusical

t one synt hesi zing . apparatus 1-according to a first enbodi nent of the
5 present invention. - As shown in Fig. 1, the nusical '
t one synt hesi zi ng apparatus 1 includes a switch panel 11 having a°
plurality of switches with which various kinds of information are
~entered, CPU 12 that governs control of the whole 10 apparatus, ROM 13"
‘that stores control prograns to be - ex@gcuted by the CPU 12, table

‘data, tone color data, a8d. noqimeRtBCtRe BOW, 12 that tenporarily stores
per f or mance datd? ' various types of input infornmation, operaljcnily

results and . ot heRefeuning LsptapodBifee 115 thegren i sehemakifa
crystal - 15 digplayeibCObnQtrhicibneBiesal alisdicade dddeD)syritHesizing

di spl ayi ng vari ous |nﬁs of 1 nformation. The ,nusical . . tone

synt hesi zi ng appaPRRYatYs br BREPTAARIUHEs 2ak 1SS embodlm%ﬂﬁeﬁélﬁﬂ?(l/F) 16
t hr ough %pich M BPleédhEi ealrehfIbhyument Digital Interface) signals
are transmtted to or received 20Q

. frgmexternal. devi.c ' _
generator circuit 17 ~S ShOWR: 1p,Rd8rt 'pg of't r?'gg’elda O?een%eretge%%&?@h
the M Di dppatétupr ésdnciladesr ansed tadn arsmld ot Hhawing m ehusr bhry
tone signals. TthGS%QQBRQ§$h§t#5whi Yo ISUY GG [OF  informP@Ldn 04HEr

via a bus 18. 25 st cal tone synthesizing apparatus 1 is
provided with sl entetad: SREBWIR ithes @avErns Santaiqk yhrthe wholeg) yq.in

b ds 2 ' : ' : .
bg:: dZ 2]11 ‘gr el niﬁbﬁgg-tu\%\,?t E@@I ARETMAt stores WEHHHJIE Prodtatis ptogbén

re provi the plyg-in, hboards 21 iInsert r
pl ugged in the sF¥esutsd by th?ecﬁpeég’m ?@ﬁﬁ#&al Tie aton %‘g%gr gand
expanded tone  otherg(! @AM 12 afdit itempordmily ctaress pevfoxdanhgei datami n
body. Each of the_plug-in_boar | nelfall Ve capsi ; Q Lha
21a, ROM 21b, RARRS 158, BRRE B Siéf‘r?g{eaggirf CLO r%?farzli%? rfufcbrhad
governs control othelre,waaide a 38.splay wevicedh d such a8 ahbigeifogpystal

stores COPérO' pﬁggbig§ (LCD) or light emission diode (LED), for
displaying various kinds of information. The musical

tone synthesizing apparatus 1 further includes an MIDI
interface (I/F) 16 through which MIDI (Musical Instrument
Digital Interface) signals are transmitted to or received

20 " from external devices, and a tone generator circuit 17
that converts performance data entered through the MIDI
I/F 16, preset performance data, and others, into musical
tone signals. These components 11 - 17 are connected to
each other via a bus 18.

25 The musical tone synthesizing apparatus 1 is
provided with slots (not shown) into which a plurality of
plug-in boards 21 are inserted. In the present
embodiment, four plug-in boards 21 are provided. With
the plug-in boards 21 inserted or plugged in the slots,

30 the present apparatus 1 is able to provide expanded tone °
colors in addition to tone colors provided by its main
body. Each of the plug-in boards 21 principally consists
of a CPU 2la, ROM 21b, RAM 21c and a tone generator
circuit 21d. The CPU 2la governs control of the whole

35 plug-in board 21, and the ROM 21b stores control programs



7 to be executed by the CPU 21a, table data, expanded tone

col ors, and others. The RAM 21c tenporarily stores various i nput

i nformati on, operation results and others, and t he tone generator
circuit 21d converts the 5 perfornance data into a nusical tone signal
wth'a sel ected one of the expanded tone col ors. The
control prograns respectively stored in the . ROMs 13 and 21b are
prepared so that the main body 1 and . . ~each.plug-in board 21 can
comuni cate with each other 10 - t hrough tfie CPUs 12, 2la and the bus 18.

The control e %%O B4 % é%dkﬁg &B8 %§§® g&QledEES r exPaAHEYE tone

pl ug-in are prepared so t lug-in boards 21 can
conmmuni cat e mntrpqﬁnxﬁcnand othexgh tﬂbebﬁémlélc temporarl Y SEPEeS? shows

an operation pan@% 15E§LEhﬁ@ttf§fé§matloﬁm”bﬁ@rﬁﬁﬂ@h téshoegednaf okhers,
plurality of panel _swtches nd tt ET& deV|ce 15 f the nusica

t one . synt#ﬁélEh%gt%5%a9%¥%§a§°r ciEchiE BBVERLRNPS Fig: 2, the
panel swigt ches ]ﬂetf6fmﬁkbe data ints almgsiaamoabdesshgnalswuthhas 1la

that are operate 0 for s tin e ti ur plug-in boards
21, a cur% e%%@d13%9f8 V|ﬁgpén§ ?sgggé |spF§yed on the

dlsplay device 15 to thEhée¢¢n¢nmlu@?QgHamarsespﬁeleﬁéY storedf dn fHE ng
the cursor Cto fhg.r 9h£n? ?1ﬂ0£g% p?@ﬂared so EﬂﬁEeEﬁ@thﬂﬁﬁrﬁﬁﬁﬂi]kQMﬁi

11d, 11e for incréenen crenentln% %.ue of the
paramet er at mhlehchhnlug-ln beardo?21CcpB EGRRERLEFH ﬁoyFFPo A SFanel

swi tches }1 thrbig th@he'ﬁﬁtﬂdﬁzel gmaeaﬁdceh@gbmé keys ITHe foentarilecting

several categories of t one col et wi_t ches. for
setting other paPERSYaME SHeRe 315 gﬁﬁpgogﬁ §8L 3" gbﬁt§e59eé%lve ﬁiug-%g
the category keybod#fis 2Mbdek" pkeparedpsovictatt the plughdm deleedds 1}l ecawne

color peculiar tg th b 1 b d
21. For exanpl e, ??mﬁﬁggage QQXh FgEh otge r&ﬁ%% |ns§%%égkﬁhgéyghgnna?ﬁr >

body 1 stores an 35 Fegpaadébowgnéncepgraﬁﬂoﬁopéﬂ§1tH@F 1yclimst B8 ong to
any 15 switch 98@10f11t e rmeue Bffean ptl%.&%.lG.QlyO roﬂiiaﬁﬂﬂr i RPN Ng
from "Pi ano” to []um' far
and the display dev1cenR5 of t%e mus1cal %%
synthesizing apparatus 1.
" As shown in Fig. 2, the panel switches 11 include
four plug-in board select switches 1lla that are operated
20 for selecting the respective four plug-in boards 21, a
cursor key 1llb for moving a cursor C displayéd on the
display device 15 to the left (or up), a cursor key llc
for moving the cursor C to the right (or down), and
increment/decrement keys 11d, lle for incrementing (+) or
25 decrementing (-) the value of the parameter at which the
cursor C is currently positioned. The panel switches 11
further include eighteen category keys 11f for selecting
several categories of tone colors, and a Set of other
switches for setting other parameters such as a tempo or
30 parts.

Of the category keys 11f, "Model" key is provided
for selecting a tone color peculiar to the main body 1 or
any one of the plug-in boards 21. For example, if the
plug-in board 21 inserted into the main body 1 stores an

35 expanded tone color or colors that do not belong to any



: operated SO as to select a desrred ‘tone color fromthe - - above

~ expanded tone colors. 5 . The di splay device 15 drsplays vari ous

. types of ' i nformati on dependi ng upon sel ected nodes. In the

- exanple shown in Fig. 2 in which a tone color selection node is

established tone.color name ("G and Piano"), bank sel ect LSB
("000"), program (tone col-or) nunber 10 - ("001") and ot her paraneters
are displayed. In Fig. 2, the cursor Cis located at a position
‘where a val ue representing a bank sel &t LSB (which will be

descri bed ond!8E) che deVBLRKEY tone color catddbritaPMiafyiry Al
signal, a tone co 'S sel ect 64 base pro ram change nmessage
and a bank "Phanect taesBEYR"  DEPY examptledattél)e Ledewm the -
program change éﬁ&@e&oééeéﬁoﬁés sbgebheaaee\éqxréailwt@%olor frdif Ogh@m
nunber. On ‘the other hand, % g bank sel ect nessage i s used where
there are any ot #ROVE oFEPRBASHS EPBS 6O LoTEe desi gnated than those that can

be desigmated by the The dpspgagrrdebaage1BEaiagﬁayBatv&xdemyrﬂ;gﬂas rof he

bank sel ect e_bank sele t LS ch
of which consi st}® %?r %égﬁn DEARGWKPER & wr Q'-_%d?‘ N%Bé T etéjh%ank .
sel ect MSB" and émlseshowana" FigesBedni wblly:j:x aQB:one ﬁmlmmebmfemn VBB

determ nes the f f or 1 cf LSB
i ndi cates the baﬁi ng egtggﬂgsﬁgh tgne above TﬁhﬁggﬁiﬁzﬁﬁggthSB
and the programbank Seﬁﬁﬁﬁepsﬁgﬁﬁoﬁp )boPﬁQ&ﬁﬁnyﬁOQﬁnQQ¥ﬁ rjmgber

|toart l cu: CT) (»001e) Cahar otBer pargmetetrﬁl aﬁg’:\ﬂ d%tlyt%ﬂ%fyﬁ e@mgpgﬂ hg
one col or nap, I n e 0] e ug- 1 n pDoar
21, TG KR GHERCFRE B2nROSaFet: Hid FOGAAD Mhers df (e

val ue (for exanptepré&Sentifiy. al bahke splesenTSEnhodimntwill be deser Hoed
select MSB is as QEé?Legs %ggiggggplug in board 35 21 (or the main body

1), and, where t g-In are installed in
all of the slots of theIﬁarﬁsbgayeltha MIDI sigmgl.ofa fiane o oldr naps

are presefy, inckyelfed based ohogep%b@’anﬂ%‘?xaiﬁe infed iy dTBrH o Byanhe

onta O IR cotact pbenibenoagare Tonte ) Bhridie SRS 1
“bank sel ect NMSB pandgtém phefige message corresponds to the above-indicated
program number. On the other hand, the bank select -
message is used where there are any other tone colors to
20 be designated than those that can be designated by the
| program change message. Data described in the bank
select message comprise bank select data MSB, LSB (each _
of which consists of seven bits, and which will be called
"bank select MSB" and "bank select LSB", respectively).
25 The bank select MSB determines the format of a tone color
map, and the bank select LSB indicates the bank number as

indicated above. The bank select LSB and the program

number Pgm# are both used for determining a particular
tone color.

30 Fig. 3 shows one example of the tone color map,
which is stored in the ROM 21b of the plug-in board 21,
and used when the bank select MSB is equal to a certain
value (for example, MSB = 0). In the present embodiment,
the bank select MSB is associated with each plug-in board

35 21 (or the-main body 1), and, where the plug-in boards 21



in board 21 are not necessarily associated with each - ot her nor

correspond to each other. Thus, a singl e tone _ color map may be
created froma tone color map set in 10. each plug-in board 21 (which
may not be in the format of ‘general tone color maps), and the tone
color map set in. - the main body 1. In this case, the tone col or maps
may be integrated into one. ' . In the map of Fig. 3, the
| eft-hand side colum 15 i ndi cat es progran1nunbers Pgm#, and the top
row i ndi cat es : - bank select LSB (Bank Ngs.). In the pr esent

enbodi ment " each_o a and b el ect. LS nsists -
of 7- th data amge lﬂ%&?%bﬁ? %H %gi ofzgggoﬁ& ESIS st n%& 5 %X(xlé & ed
in a single tonetebabrofrefiventbng. cdlobl maps 2¢e presﬁ@mcaumqmuﬂlnu)acme
color is set in I:Qﬁéeclai?SétianCS{eltvln the main bdd &29 BhES ¢ LAY

each set of ei program nunbefrs form one category, and
a - . total o@fsrwee% ghewer ene o4t &§esechapse formexampde, the one |

arrangedg'n suchggpreqaden that mhha gbggran1nunber 25 i ncreases. or

exanpl e, the program nunber Pgn¥#) constitute cate
"Pi ano". These cat egori®€ed %é to saYurFH@rbéﬂﬁdﬁﬁﬁﬁé& M§P0a§§bg§F%éﬁﬂ¥%s

Each of tgeb in fbuaﬁdt Rgoaires né@nhecessard 197 aioe ibved dlth eddmt are
esi gnate y one the_program nu rs._an espo 30 {0
eepactive bank Seher; AeRESIERTbBRA"EED eB0R SRHEPOME, o sitfine cone
exanpl e, one of eabont®gprimay bkracreated fromdesitymst edlioy miae metyriam
nunber "3 cont a%Qéh pEu&Lildeoa%‘ 1, pfich @anKor PANRl Yond o tfie of

col ors are roug assi | NTo cat eqdr s each rangi ng over
plurality 35 GﬂeﬁﬁégFaﬁFnﬁﬁﬁermaEﬁd ngrd tpn@ godio e e in

10 subcat eaermasneaeaycgr r egRORALR] cagedNehef tidie RIAY ¥ Maps may
nunbers and rangin Oﬁ Ee or, More bank sel ects LSB (Bank No.).
Referring to Flg 23PRPILEHSR §°C8, OPfere will be 5 descri bed control

routi nes executed by t henntkecmbpt ofieFig. 3, th;nﬂbéskhbm@ ik ataisumn

constr uct1g1d ? fﬁﬁﬂ:gggsaBQXSram numbers pom#,! Ind* nd’ t ect | néJ %gﬁ{'a{ﬁd M\éé‘g

the contr expan tone~col'or |ne
sel ecting an bankeﬂﬁaﬁ§§dL§§néB@GRONOSTHe pids &fe ARSI Qﬂhﬁﬁﬁmﬁﬁﬁrof

10 - a routinecg¥RCHECENBY pberERi AuRPRAY G BRNK Gd1¥ot F3B consists

of 7-bit data, and a maximum of 128 x 128 tone colors can
be listed in a single tone color map. In Fig. 3, blanks
20 indicate that no tone color is set in these locations.
In the present embodiment, each set of eight

consecutive program numbers form one category, and a
total of sixteen different categories are formed and
arranged in such an order that the program number

25 increases. For example, the program numbers (Pgmi#) 1 - 8
constitute category "Piano". These categories are
further subdivided into sﬁbcategories. Each of the
subcategories contains one or more tone colors that are
designated by one of the program numbers and correspond

30 to respective bank select LSBs. In the category of
"Piano", for example, one of subcategories that is
designated by the program number "3" contains "E.Grand"
and "E1GrPnK". Namely, the tone colors are roughly
classified into categories each ranging over a plurality

35 of program numbers, and more subtly classified into



12) of the nusical tone synt hesi zi ng apparatus 1, and a routine

executed by the plug-in board 21 (in particular, ' CPU 21a).

1f the user depresses any one of the plug-in board 15 sel ect switches
1la so as to select a desired plug-in ‘board 21, or a desired
expanded tone color, step Sl is initially executed to i nput the
switch nunber of the depressed switch into a work area of the RAM
14. In the present enbodi ment, when one or nore plug-in board(s) 21
20 is/are installed on the main body 1, ide plug-in board

P e SISO i, UE-Shbehifh 1SSt e

whi ch one(s) of nmdoepnugamd magusgzqvqayone or mob'@ sb@lnéfctseﬂ-eqw §-tsé?p Sl

t he user depresse§? ed 25 one of the plug-in select switches 1la
t hat have |ghtened up. In this connection, the plug- |n boar d

sel ect switch 1la i s dReEmeFagchotitd- |ﬁstHF§BQByF§9yIé here wjd) dem

changes ghen it iSsERIHESSEOInt$61asohfihBEOKeti@ed by thalgfisildial ddiee
rel evant plug-in board 21:has been 30 sel ect ed. Thed%zm1 ék%b
Sol oy f o s Re S 2 (NG apbaratag 1, 6RREEEUGRY A8 JRSMERRed ABEYE y
the plug-in board Flgsellebs awElowichaatokhblé ngelthet ednineg- ifldwarfl

F;pggrof a certaln Qggyt%hengx%% ?ESEE%B C%&%%%ﬁ%‘?ﬁ?‘%gfe tiﬁgaié

anot her exanpl e, e%@ﬁﬂd&@tt@h@a@bbﬂrkcoﬁheopresent routine is composed of

11 10 the "5eroﬂ@YnQeeﬂééﬁkéMeﬁyoEhbhﬁaghsBb@&‘*?ﬂ‘ﬁéf%iéﬂlar, CPU
t hat the user can | dent1fy which one™ of % ug-i.n boards 21
mai n body 1) hasldkedt seh@chggical tone sYnt e 23 ide PRRRTAHUA i t d%lor

control informtieitne excouwted by the plug-ih Beard 24U co Ww&mﬁp
the switch gﬁ of the depressed switch, step S2 is executed in

whi ch the CPU 12C%$ 2! trai n body sends a request for t one col or
control information to Ifiethel eserddgpugsses any oneoafd t2e pdlug-is gresedht

erbodi reqy  the 400Ec£okRiedfies 11698b s LB QMU0 TRANT DAY Gl Bt VOB

and tone cCol or re 1s no one-to-one correspon t ween
the plug-in boarke@apd %d PHedt éﬁélé'éidoﬁx?&iﬁ@edh&ﬁé\?ercoj-orf stemheSk ok

color control in{QifPAlDy &R¥cGEBEALB 3ApLE @he switcH hfunbd9-df treard and
a tone color nagdeﬁgeéggdtsw1tch into a work area of the RAM 14. 1In the
present embodiment, when one or more plug-in board(s) 21
20 "  is/are installed on the main body 1, the plug-in board
select switch lla corresponding to the slot that receives
each plug-in board 21 is caused to light up, so that the
user can tell which one(s) of the plug-in boards 21 may
be .selected. 1In step S1, the user depresses a desired
25 one of the plug-in select switches l1lla that have
lightened up. 1In this conneetion, the plug-in board
select switch 1lla is designed such that its display style
or form changes when it is depressed, so as to inform the
user that the relevant plug-in board 21 has been
30 selected. The change in the display form may appear as a
change in color, or winking, or only the plug-in board
select switch 1lla of the selected plug-in board 21 (or
the main body 1) may remain lightening up even after the
lapse of a certain period of time after the switch is
35 selected. As another example, an identification icon, or



15  color map is not in the format of general tone color map, but

in the format of tone color data, the tone color control information

may contain category recognition data t hat i ndicates which category
- each of the tone color data o bel'ongs to. 20 When t he

pl ug-in board 21 .receives the request for tone col or control

i nformation in step S11, step S12 is executed in which the CPU 21a

of the plug-in board 21 - transmts its own tone color control _

information to the . CPU 12 -of the nainltbody. 25 In step

S3, the CPU 12 regei veRe! NRaj0BE agg91a¥ea on €88t BekpilAkOYERtIRAN,152b
stores it in a tone col or co ol .infornmati on r%glgn provided at a

tr
certain |ocationthat the gsep.cam\identafy,whichsopgeRte Bdpggn :
i npl ement a boatdsie 20| ¢brsmheat bogyr eyt hae belenclkealiddtddr described in

30 ~detail later, referri to Fi 5), .based on_the _tone . al or
control information th no%?@?ﬁeﬁ? oﬂtalﬂ tone co ﬁroF85&rP§ &EF&H*% n
tone col Br nane aimediebyobke plug-inoboardeRéctedriespondingd ta dheChRiwilZh

' ] t . .
|to|r 38_5{”nt Eogr-g?g;ﬁ%hbené 1ofﬂté§éd€§§$s§8!i°5w9@@ﬁ, Qtkpe SPYL B udd¥ in

P wiiboh FaecCBU B2 phethequain bedv seadsoporemiast for

(step S13), the ERhb2d816¢288AES1! BRELPARLEBNOEON IR R 1ected plidde PV 12
of the main body in paon recei pt of the tqne col or

tep S14. ‘ U
name (step S6), }P‘Pl%r‘g 2P, EpUtEs Brepeals erhedigRateolthe foRe SRk
di spl ay devi ce controlSinfbenagtonrnetans(bagkesklpeedMiB @hdhdorintao oK

bank sel ect dataci P:98...sQ as to _change 1 rent .tan
color to that hal\%/%%g t 5 glééiélgvég P8n§n§0|t roﬁgn%grgﬁ%%&llgen&§§ﬁ%’s e
command for a chblrgeplugthn boardsoRdrand the CPuel@olor XEps.n hnwgyeso.

Were the sel ectgde! @98eCOLRbr! 80oREEE1 informatlith! Gy’ Yortldiel HATH Vf

than the part for, which th current processingis performed, the

tone col or name Ha§ Plug‘lngOGngPEQeG FAnS§t €R1SF BBEng V%t HFheh SRR cati on
that theis &818rtpap &8 Abti $nSehecEesmb® oFt YRhaR 1l (tune |ddIdY nakd,
case: ¥ or* DLCBEOLS LRcCkaphal B LAY naca. s, tonsy A ooy
2la of the plug-tcontrmaldifdforihabdgen may conthlie categuidyy rssetodroneiamwldatd o
the tone col or igﬁgﬁiiﬁggcates which category each of the tone color data
belongs to. '
20 When the plug-in board 21 receives the request for
tone color control information in step S11, step S12 is
executed in which the CPU 2l1la of the plug-in board 21
transmits its own tone color control information to the
CPU 12 of the main body.
- 25 In step S3, the CPU 12 receives the tone color
' control inférmation, and stores it in a tone color
control information region provided at a certain location
of the RAM 14. Step S4 is then executed to implement a
tone color selecting routine (which will be described in
30 detail later, feferring to Fig. 5), based on the tone
color control information thus obtained.

In order to obtain the tone color name of the tone
color selected in step S4, the CPU 12 transmits a request
for tone color name to the CPU 2l1la of the plug-in board

35 21 in step S5. |



by the received tone nane. 20 . Fig. 5is a flowhart showing in
detail the ' control flow of a routine for selecting a tone col or '
using the category keys 11f, as an exanple of the tone col or
selecting routine executed in step $4. Before the routine for
selecting a tone color 25 . using the category keys is described
referring to the flowhart of Fig. 5 a routine for selecting a

~ tone col or : using the cursor keys 11b, 11c and increnent/decrenent
keys 11d will be described. This tone color Belecting routine is

i npl enented in the fol Iy SR o 8C ' Nnebhe BhYgy Rakeard
21 or main body 1 is ugw;,_{lg: sel ect e%j?(()?h% ﬂ%ﬁe%%d??;é ?ni ti aIrI y
€d

sel ected by (sterjedlall + )the HePHapka serarsmies F PBENFREQTHESEE &F

the - sel agie el U | $F PERE tn2iln OhodiRi Inbsdyplsiand the tone
col or map corresponding_to the deternined Bis 3 aggt ?rs@egege) lrt‘:he

this state, the user {FREQIRE KL (the tone color n

13 5 to theppsil idisplaydethankonel €6lokShahBaok the=Aispla¥, device
127)) or the posidi of the pr am nunt p i d I 1]
tone col or map, Slués’i %?%eé%%?g%r%e@sg‘%g pgggra@lg?lagﬁg égﬁgctg éﬁa@aqﬁd
desired tone colseldst statextimgster S8, so gal be chanbe pheasuraeng: tiome

cursor position &o1dxr &0 that hav bﬁﬂ& $8L8SLelSBoRAE Bb28HAMaRETD@nPIMH,
usi ng the I ncrenment / decr enen e 11d, 1le If the

s . .
i ncr enent / decr erfiidsk & SCamppng 1£0%5 3 change dpeEhteloRRefolRE & S EF%

| ocated p§ the pord tiwns®©dp 190. whéeegebehk selleeteliSBona tenercalsomlean be
sel ected from

thosg in the current|y _sel ecited _category..Mre.
speci f1cal 1y r AThasul it IRt RS BREF OF ) niBobr ChPgpagt  $3Y wnfd ope
i ncrenent key lkurrentoperedesisivg| estpberfatmgdr; ythe tone" Rodwg' nagme may
selected, and t q§ﬁ5§ Leet: Ll SB 1S &0" LLe 1 R 1 RERY MUy 4D
Pgn# is "1", thg?eban fﬁ%‘% t‘léB&f%ﬁ s? am#ﬁc?’%ﬁgntareld?ggﬁ % qg%t one co hoer
in the higher- nuaRke deone colopahk selegtedsEpyepyhes) paréds)ar I Shiisre,

bl ank bapis cas&Or{ €SPongi-8getabPankosah 8pt alySBaricn nifibek (&9 .t one

col ors are set are skipped. Wen the bank sel.ect LSB reaches. 20

"127", the progran1nunﬁgﬁnbdﬁgg%ﬁ%mg%g FP%nFQTmaFa £9x tone COi&ﬁdQH%§gﬁhnk

sel ect LSB becongste®"s1isp, ttlae @PUoORRacofothe plug-dar beamdn@lnglandde

progran1nunber'"éﬁeegﬁgpggglﬁeéggttone color to the tone color identified
by the received tone name. '

20 Fig. 5 is a flowchart showing in detail the
control flow of a routine for selecting a tone color
using the category keys 11f, as an example of the tone
color selecting routine executed in step S4.

- Before the routine for selecting a tone color

25 using the category keys is.described.referring to the
flowchart of Fig. 5, a routine for selecting a tone color
using the cursor keys 1llb, llic and increment/decrement '
keys 11d will be described. This tone color selecting
routine is implemented in the following manner:

30 When the plug-in board 21 or main body 1 is
selected (the main body 1 is initially selected by
default), the bank select MSB is determined based on the
selected plug-in board 21 or main body 1, and the tone
color map corresponding to the determined MSB is

35 determined. In this state, the user moves the cursor C



LSB 0" s selected. In a simlar manner, if the increnment key 11d
is operated when a tone color 25 -corresponding_to_the program nunber of
"8" and the bank select LSB " 127" is selected, it returns to the
“first . -array position in the "Piano" category, nanely, t he

-l ocation at which the program nunber is "1" and the bank _ sel ect LSB
Is "0", and its tone color is.selected. If 30 t he decrenent key 1lle is
oper at ed, the bank select LSB - and program nunber Pgn¥# are changed in
the reverse direction with respect tox;he above direction and a

desired tone color i,s_ sel e nt/ ecr,e t
keys 11d, 1le are® 3%P po% %%%. %fmﬁy?eb?ﬂk Eursgg %B %@gggd a& tﬁén%p

posi tion of R 127)) or the position of the program ngmber Pgntiheln
program number, thee t@@léi‘bﬁébegﬁfs%ﬁé the cur§or &RANdING,

to the program nu ers ran |n are successiyvely
sel ect ed. I|1tfﬂ%§(ﬂﬁﬁ@l$%%ec%%c% deSlrethﬁﬁetﬁ@lﬁFOQVaﬁﬁ%mﬂ&éngs$ e

changed, 52' he b?r\kﬁ@é est LSS arameté§ et che cr;.g.rso%n o%:.‘tﬁ.@gl eol ar, le .
corresponding to n rogram nunber _ an a i.S sel.ecte
Ref erring next t@?ﬁ%‘i‘lﬂ\‘oﬁ\ﬁ%ﬁ?? ggBFg EOgrAE number in&SARY dlScting
a tone col or usiicidmernal@gersment keykeysdllﬁlwill be now expl ai ned. 10
When t he user depressesIPné,\h flﬂ%&ﬁéﬁg/aecg&%?gaeke s 1iﬁ| e‘i}l S\gII ches 1lla

to select a desired plug-i resses-a plu board
rel ease switch (mrasmmhen the cursereCt 1shéonart|¢dbedty the mlb‘aaﬂn of

select Mpg Is the b&%&%&l@éé ﬂéﬁedaoeohge 8%%%%9& Ue%él'é&%[ % rohn OF

mai n 15 body 1, a tone color_map 1s determ ned based on the
det er ni ned MSB |W%?%pl%ﬂheAFPHBE@HthﬁeEaF§§§F}t categoryanhMPhfent assumes

that tone col or mlm@swplreﬂermng to thbet&ﬁéecmlbﬁ:‘ﬁ&nafp’@jﬁ &ifd erent
pl ug-in boards 21 pl.ug-in_b ards

t de t
col or maps 20 it %\h& :f’?%’fﬁxﬁ?ngogec gxedl i St ﬁP§r3 W]el %eﬂﬁo%éaﬁqeo#g?
t he bank sel ect T\BBameanssdeebeqtedtlandothehbankpselect LSB isart®hgdnehe
f t N nln
2 tone ogPor st iy cheosfaChRRERTeqRY 487 1 . enel AM, PUTI 13 1 N0
I f the user thenlléi@{)?@%%‘é%donénéf thReteheegodpr in t e«éyghf—ﬁ-nwred

category correspogdkngdst Sutbesdepetysadlected. At this time, blank banks
corresponding to bank select LSBs in which no tone colors
are set are skipped. When the bank select LSB reaches
20 "127", the program number Pgm# changes from "1" to "2",
and the bank select LSB becomes "0", so that a tone color
corresponding to the program number "2" and bank select
LSB "0" is selected. In a similar manner, if the
increment key 11d is operated when a tone color
25 corresponding to the program number of "8" and the bank
select LSB "127" is selected, it returns to the first
array position in the "Piano" category, namely, the
location at which the program number is "1" and the bank
select LSB is "0", and its tone color is selected. 1If
30 the decrement key lle is operated, the bank select LSB
and program number Pgm# are changed in the reverse
direction with respect to the above direction, and a
desired tone color is selected.
When the increment/decrement keys 114, lle are
35 operated while the cursor C is located at the position of



categdry key 11f is sel ected, and, I f the depressed. category key 11f

I's further successively depressed, one . of the subcategories

subordinate to the sel ected category 30 is selected (step S22). A

met hod of selecting the category and subcategory will be described
“in detail : .later, referring to Fig. 6. Subsequently, in

step S23, the user nanlpulates the i ncrenent/decrenent keys 11d,

lle, for exanple, so as 35 to select a desired tone col or from various .

tone colors ' : 14 15 t hat

bel ong to the selected subcat egory. is a_flowhart

showing in det ai Fhepgrogram nupbegyt PRe the Pﬁ@e&b&?é‘dgt éﬂ“%??h‘iﬂ'tegorles
processi ng entryc@frespondihgptb theopgbgiras emieea’sy deeufinkl from 1 to

In Fig. 6, step s initiall ecut g e.termne Whether the
borcor C sl onal2d afenspbererinely selochan o) T Toie ol
categories whi cbipestheopragirhm numberbéscahhm@éaxﬂﬁhgnhankﬂsﬂmecntLSB

posi i on. 1f the CULSOLoCagr, and 3 ReheAl e GALEMALORAIEO P ne

p03|t|on t he cursor I ST move e Category s on p03|t|on
in step S32, changed phegrenenpmbeynendaBegd P Key seohadtrd. s fini shed.

Wih the cursor C|ocalgdegirifg Gekeopbyche! 29ouRbart of HIQH 19 Oftnd he

bank sel ect LSB | ocation_and the program nber, | ocati"on are both
|i ght ened up. 15¥outine for pselectiingze feons rﬁ% YRS H® FRRIXEY s
| ocated at the CHé?gOl!fSﬁhQQtb@nanSb&pqagn&EEp S33 is executed to

det er m ng whet her one of, t he ate ory 11f. that correspqgnds to

t he sanee'c’at egory as th en”the FFeﬁFP%efgﬁgcto&? (odﬁ eaypéd‘)g—c]i{)cetb%?fﬁ has

been 20 deprseiedtoswmubhes 11a to selecitf aﬂdqsﬁféﬂ(hﬁug+ﬁnmhnam®t21

anot her category, 11f /s t dj om
Iyegrfesses & QL5 %@% e hfd éh Ad 4§ﬁ%w£f

t he curren ected catedgory epress ste
i s-executed to stPegelegs Fbﬁeméépobogytlatﬁhﬁahﬁﬂk(ﬁe bt M Etkﬁcategory

correspondi ng togéherdeAeasbadedrbfdehe k) ected pIﬁH—lﬁ“bd&Hé 31 "®r hdin

Lhere 1o a0 Lone,calor SShatl, Wiee congr, b Ay WIS SaLER Ko SedTosso0E, o

devi ce 15 déberainkdl MSBaiat amegpenﬂtlommﬂhdﬁyhuxhétprésmmtcolor IS

30 SUSpendedembodiment assumes that tone color maps are supplied in

the same format from different plug-in boards 21, the

respective plug-in boards 21 may provide tone color maps

20: in different formats. In this case, the determination of
the bank select MSB means determination of the types or
arrangement of categories on the tone color map, and an
algorithm for selecting a tone color using the
1ncrement/decrement keys 11d, 1lle.

25 If the user then depresses one of the category
keys 11£, the category corresponding to the depressed
category key 11f is selected, 'and, if the depressed
category key 1l1f is further successively depressed, one
of the subcategories subordinate to the selected category

30 is selected (step 522) . A method of selecting the
category and subcategory will be described in detail
later, referring to Fig. 6.

Subsequently, in step S$23, the user manipulates
the increment/decrement keys 1ld,.11e, for example, so as

35 to select a desired tone color from various tone colors



| f step.833 deterntnes t hat one of the category : keys 11f that

corresponds to the sane category as the currently selected category
has be depressed, the “'subcat egory is increnented or decrenmented from
the 35 currently selected one, to be noved to a new subcategory

16 | ocated at the next position, so that a tone color set at

the top of the new subcategory after increnment or . decrenent is
selected in step S35. If the currently ' sel ect ed subcat egory cannot
be increnented (or 5 decrenented), for pxanple, if it is |ocated at

t he | ast ' %ﬁfitlci?%ﬁtégrEﬁQESéfégégg §g£?g8§¥r§or at the first

position within Whén decre subcategory S
moved to the one Iocaté&gﬂ &tmsfarélowchart poewihgninndehaidatbgory (or

the one |ocated faﬁti@étoé%he a198§été98p“@§ﬂ @eersteeaee)tng entry or

In the present e odlnent as descri bed above, tone col ors
suppl i ed fron1ttkﬁ&#ﬁmﬁh?P%%Bfﬁh?1caE§gﬂEYlkeYs 11 as those set in the main

body 1, gre classified itmiq. 6, stepl g3al i&ylﬁitsaMQOéxe&uteadt@ desi red
tone color is 15 sel ected fromone of the categorlgs into whi ch .t.he

t one col FSEHI PP BRI FRP GUEFRRSC 254E8FPEGS: Bifte A MO5L Eion
can be easily setlest esll Iswen $dkeekpandeod tanegooﬁess whigh positisinmiwidrl

manner to the tqpe ééﬁ%gé w& %t%?o%?gegg%gtgggypgs1tlon“ 1f thdcubdst &

flowchart show ng-t ontr onecol or map generating
routine for newis geeleratitige categouyt smdectiion papitine.ptasemunseon ite

i's inplepgnted ifg moved éHC@héaéEEe E&eséﬁécEHBﬂ'st§E§66§ %1§ﬂé§%g§§me

color maps in different formats,” or pl ug-in boar.d é&

not supply exparfRd FReR EB?o?EeFﬁnPhEaFSQHEY BFYtGREtQBe is qiéaﬁﬂj

s to be noted tWtatthtttteepwﬁeof colubcaeed at theaxcalaegemcweﬂsédﬁﬂqn once

when the nusical_to t?e5| gd gpaéatu 1 is tur ed Qn or the
88 b

pl ug-in T %ﬁnbogkﬁs ¥FaPs P&F|é8n ﬁnphe apﬁhré?ﬁ”n
In Fig. 7, step iBaibés locathdhyarsebatbdlightiened 8p. the CPU 12 of

the maini8ody L communlfaleeel 531 L§8ebhines that?iBelbupdth ol Ug !N

board2l1 installed in the ap ga at us So as to recelve tone col or
posi tion infor nete@Rtedprt the categpsyi SRAgCLjonhRARiSdrEct SeR 9338 ksd

program change) executedafd &ategRiMeWHbBeherNBHRS bealth\ealdae:égwycatéyw the
tone 11f that corresponds to the same category as the
currently selected (dlsplayed) category has been
20 depressed or not.

If step S33 determines that another category key
11f corresponding to a category different from the
currently selected category has bee depressed, step S34
is -executed to select the tone color set at the top of

25 the category corresponding to the depressed category key
11£. At this time, if there is no tone color set at the
top of the category, a message or other indication that
informs this fact is displayed on the display device 15
for a while, and an operation to change the tone color is

30 - suspended.

If step S33 determines that one of the category
keys 1l1f that corresponds to the same category as the
currently selected category has be depressed, the
subcategory is inc;emented or decremented from the

35 currently selected one, to be moved to a new subcategory



35 col-or category sel ected by use of the category keys 11f

17 shown in Fig. 2). ~In step S42, tone colors of the
same category number are arranged in the order starting fromthe

| ow - nunbered bank select LSB or program nunber Pgn¥#. 5

Thereafter, the present tone color map.generating routine S

fini shed. In the illustrated enbodi nent, only one plug-in
board 21 (or main body 1) can be selected at the sane time by
operating the plug in board select switch 11g (or 10 pl ug-in board

rel ease smntch) escribed above w tep S1_of

4. The nusi cal (k d'at % ﬁtﬂ%%?z?ﬂﬁlﬁbﬁﬁra?ﬁsggFEtﬁe%8P€s€Hi°Fh€€ﬁt%5n

IS not I|uhéexbpcnfrmheanewngaheategbny afiyelve incwemendtt ek such
that a pluralitysof, é%ér::g%'i‘s boay{ Qété&rhﬂaéEeﬁogé@ ma.yl.fb%h£5curre§ﬁ:&§;t ed.

If the apparatus IS CO ructe suc rd (or
mai n body) can Reketted egubeatagory CanngﬁnbetlnéreyenﬁeﬂhéoﬁlIustrated

enbodi megit, it I&ecrementé@pmbbﬁ ERaf@sk! YigOoNRALE qoba&@dc@ton;h@r q\asd;ed
by the mai n a tone col or provided by t plug-in 20

board 21, or corﬁ%ﬁ’e“t%‘hewk'éhb?stla?ﬁ?@l%ﬁa{i? gRFPEPENT (°r at tﬁ!eug‘-%rﬁt

boards 21 as t hgpgd gl o1 WDEkdin SEhectasvgberewhen decrbiz@n(twd [t ehepl Ug-i N
board rel ease swit,ch), are depres this case,

ter ot_her
the tone col or j¥Pcategoxy %t%ﬁvﬁﬂl§°fFBﬁ1?ﬂ8$i°§8Fe%n gﬁﬁ &-ﬂ%¥ boar d
21 or 25 maipesiciod imathescategoryd(ar the bnaeloba$eﬁb@m|mmeﬁlast
the tonegol or. gement in which a plurality of
pl ug-in aﬁ%ﬁ&%ﬁ.? §§F%Q§B§EE?? can be selected at the sane
ti me, when one or nore Emu@hﬁﬁpﬁﬁﬁﬁﬁtsémb@@1§ﬁPFchFésﬁeﬁGrlbediﬁbQWﬁuMQQe

depressed, the dismé achI@ﬁ'@ s§p§m@€§eﬂréﬁ ghe plug 1h0]do&<i'd0@tle e well
depressed switch(e | e tone color

fromthose set % %h O%F “Sel®fn gﬁ% BRig- Pﬂdﬁoirdérflcﬁgﬁﬁ
that are pliexl By ad £t bategories, sahdcaldasdkeahaom@nQCQMnnls.BS

For exanpge, SUQQQfSEEQS f?gﬁ SREOEf”EBeOEaEESorﬁes into which the tone
o colors have been classified. Thus, a desired tone color
can be easily selected from the expanded tone colors in a
similar manner to the tone colors set in the main body.
Fig. 7 is a flowchart showing the control flow of
20 a tone color map generating routine for newly generating
a tone color map. The present routine is implemented in
'such cases where the plug-in boards 21 store tone color
maps in different formats, or the plug-in board 21 does
not- supply expanded tone colors in the format of tone
25 color map. It is to be noted that the present routine
may be executed only once when the musical tone
synthesizing apparatus 1 is turned on or the plug-in
board or boards is/are newly installed in the apparatus.
In Fig. 7, step S41 is initially executed in which
30 the CPU 12 of the main body 1 communicates with the CPU
21la of each plug-in board2l installed in the apparatus,
so as to_réceive tone color position information (more
specifically, bank select MSB, LSB and program change)
and category number (numerical value indicating the tone
35 color category selected by use of the category keys 1l1f



18 (bank select MSB = X). is set in the main body 1 while

ahot her tone col or map (bank select MSB = Y) of the sane format is
set i.n one plug-in board 21, and both of the mai n body 1 and plug-in
board 21 are selected at the sane 5 tine. In this state, when a-
subcategory is sel ected by depressing one of the category keys 11f,.
and then the bank sel ect LSB reaches "127" by operating the

I ncrement key 11d, the index or pointer does not nove to the next
program nunber, but the current program numbgy is 10 mai nt ai ned. Then,

t he bank sel ect LSB is.sgﬁ.to 5 " and, after the bank select MSB is
changed from " xS 10 ¥ildym2)the pank select LSB is incremented up to
"127".  If t he iIxrevemt S&2y ttdnei solarshef oher samé, chltegbayk
select MSBis r to o X .. he. ban t s e al
T 0 with the BiiSs fre brr@ideh o PHL pRABE! striboltrom TEIIE
subcat egory is innkereddoank| yebgct LSB or program pumpert Fgm#col or map

shown ingFig. 34 b e h pen t rs REREY
are arraﬁbed 20 Tﬂb%%??%%FIe%?éh%ﬁ%gégFuggﬁggﬁgugﬁehggn%%?%ﬁg%#%%ng arerIcta

arranged in the ¥®pfieiEhede tone color map is not limted to this
arrangement, but may berslesh@netlss€hated embbBiahehBs bank oakeplugSBn are
arranged in a cokl)urm %Ll[ld . tge grgyram n%nbe% are arran ed in a row,
or the bank 25 Po%Efctt (B MAPLROFY| MY nGBBdPenEREEF EeGhAF FAE nay

be set as a fi xetlimallog. operating the plngtha bbhurst safledteshddickeritla t e
expanded ,tpne _£0l r Lded.:| ddi.t i l.ors of
the P | phag-£9 004 FeRbakkT B LERTTH @%@fﬁb‘ﬁ?ﬁe e St
sound source boa¥esRechobpdsteBnSir 0t Edgas4par Thef mugdcal tonengr dware of

the apparatus. T&enPRESEPingNYBBALABuLSoROthe presehitMih®éntd diiis not
arrangenent, but_the e pandegitone col ors PHF gg& gg provi ded by use of
1N d

a suitabl e softwhtBited,to this arrapoemenpf, SorMFETEEEhISUhe
synt hesi zi ng 35 thaappapatvaliay b€ plugpheadboairisan oex maimalbahr agey be

15 selected. If the apparatus is constructed such that only
one plug—in-board (oxr main body) can be selected at the
same time as in the illustrated embodiment, it is
possible to easily compére a tone color provided by the
main body 1 with a tone color provided by the plug-in

20 board 21, or compare tone colors provided by different
plug-in boards 21 as the plug-in board select switches
1la (and the plug-in board release switch) are depressed
one after another. 1In this case, the tone color is
selected 6n1y from those set in the plug-in board 21 or

25 main body 1 that is selected at the time of selection of
the tone color.

In the arrangement in which a plurality of plug-in
boards 21 (and main body 1) can be selected at the same
time, when one or more plug-in board select switch(es)

30 1lla is/are depressed, the display mode is changed so as
to indicate the depressed switch(es), thus making it
possible to select a tone color from those set in all of
the plug-in boards 21 (and/or main body 1) that are
selected at the time of selection of the tone color.

35 ' For example, suppose the tone color map of Fig. 3



19 devi ce(s), such as a hard disc device, floppy disc ‘devi ce,

or a CD-ROM device, or a conmmuni cation interface, or the like. The
‘present invention can be equally . effectively applied to the case
where these external 5 devices are used for supplying expanded tone
colors into . the main. body in data format. - Referring to
Fig. 8, a nusical tone synthesizing - apparatus according to a second
enbodi mrent of the present invention will be described wherein a
software i s used 10 for supplying expandﬁg tone colors to the main
body. 1In t he present enbodi nent, expanded tone .data js_.su [
froma hard di sc(l?i%‘?/]?c%e %C’Ee‘ﬁ%rnag?sﬂ'ﬁrﬁﬁ a8y ithe) main b0 Yi r}sf'"gﬁ'&eof t he

pl ug-in boards 2Zdné&fhéRetdnéestobobofapenbank selecttOMSIBe=CFlU ¥ athd lam@i n

body. - Al so, the U 21a Row RAM 21 the t e Lor
circuit 21d of tﬁp tis s%neﬁBSdPE%ﬁflgréo & pectlv d§%ﬁﬁ%b?§%?é€%d
into a CPU _ mai112 b&ix 13an@Aplig-andbeatdn@lgewer stedrecdiedc @t the same
provi ded on the h Y, h t
|ons o¥ﬁ ﬁhﬂ?ogtgeg whBH 5 %uﬁ@&ﬂ@borxAlﬁm @E&Qﬁpkﬂr

perform the func onponent s tch panel
di spl ay devi ce 1¥epresising one of) Dhel Fﬁtfgoﬁyvé‘em%%eaﬂ%&h%héi% the

corresponding  pank §éf€88t§sﬁf rEb@hed. "@Pan@?ddﬁé&%tqﬂgorthéﬂh&m&téﬁé?&' n

t he hard di sc device rls s a pluralit
operation, one o}FeYh%iL on oF'B €¥apE PSL §e¥' %qeéa&%'uf“q"reorﬁq H:g"ehéi'%“bll

~device 19 accorobf\ggfmthmnber', buépehat carrentt Ip&@matm:hmﬁmd i, and
| oaded i t he RAM t hat t n rax.pn S
46 1" Silbsainga, 1omeiR. Db, Bob il 1IN b

per f or e 3% gorres 1n one co Drs were
classified, in téh@dsaarétmanhhe bsnknseﬂeca‘-bm des changeBErom XY fto

embodi ment. . 1n agdi t{ga, b&ﬁkeéé%%' L8805 398 nerement@AyNEPO Such ast a

fl oppy disc or a CD- ROV be connected to a bus_ 18 via a _driver

20, so as to supph§ lncremeéfep!&ﬁhfe&lfjolﬁ @W@%at%’%%w Bapk he hard

di sc devi €8148t MYBt her Fee@rna €0MMRMi,CalnddtHEBIKK sélledBILSED is

be connec%gd to &Qgebgéuéﬁ EgrQth atﬂ?%ﬁ%rggdgié%Lnuﬁﬁer incremented by
only "1". Namely, the subcategory is incremented only by
ll1ll .

In the tone color map shown in Fig. 3 in the
illustrated embodiment, the program numbers are arranged
20 in the left-hand column, and the bank select LSBs are
arranged in the top row. The tone color map is not
limited to this arrangement, but may be designed such
that the bank select LSBs are arranged in a column, and
the program numbers are arranged in a row, or the bank
25 select LSB may be eliminated, namely, only one bank may
be set as a fixed value.
In the illustrated embodiment, the expanded tone
colors are provided in addition to the tone colors of the
main body by use of the plug-in board(s) 21, namely, a
30 sound source board or boards constructed as part of the
hardware of the apparatus. The present invention is not.
limited to this arrangement, but the expanded tone colors
may be provided by use of a suitable software. For
example, the main body of the musical tone synthesizing
35 apparatus may be equipped with an external storage



20 as to enable an external server conputer 102 to supply

expanded tone col or data as provided by the hard disc devi ce 19.

The expanded tone col or data supplied from t he external storage
medi um 100 or external server 5 conputer 102 is also processed in the
same manner as the ~~ expanded tone col or data provided by the hard

di sc device _ 19, so that a tone color changing operation is performed
based.on the categories into which the tone colors were classified.
10 The above- descri bed constructlgn of the present

enbodi ment nmakes it easy to select a de5|re& tone col or fromthe
expanded t one .cSe¥ise (£ wauchhas phardidisc devicey hElagpPy 858§, as in

the first enmbodigamlceds dtescdhabm devm@bwle aléomunlcatlofi\hﬁ.hEeEBQCEQne
generator circuit é%lcqgapsedfg har dwar e. or g sj cal co onents is
enpl oyed on t heoF fhe like.”[The pregent, JRveRtion ?)%a?ﬁtﬁguﬁ ¥Yhe first
enbodi nent ef factdeedy Eqpblaled a0 asofdames ewhhene thaseaétrternalhe form
The e ¥ body. Jey i e st P8, MRiPiAc o480 add sone JERELESInt
received in dat &Abeomedn bedyidgrrdatal format. above. In addition to the

sof tware tone generat Oggfferldity to Fdlggg@ 00 Qs HEE h@&@%ﬁ&ﬂéﬁ%h&are

tone generator may: be prOV| supp ylng expan ed tone colors to
the 25 mai n FERRratife ghcarding of the present

effectiv]tfl y app'ﬂrﬁ:‘éﬂtﬁo&ﬂ@ﬁlﬂ( wld‘e?écﬁilﬁ&l&b’tﬁf@ﬁmzanéoftware aapasaaus
using sof tware tone generator(s). Referr

nusi cal t®ne syrﬁ)%esﬁ%ﬁ:ﬁd’lng e’zpaéﬁ)eéir HPE LT nﬁot%ﬂg ’Pﬁf’?dggﬂ‘godl 8nt
of the present 3he présanﬁnémhodﬁMénﬁmaekpand@@dtmueréabaa1SOEUQ@ieeﬂone

generator provi %:g; tﬂéq ﬁfké’@é&r?&@ 19 %&@éPﬁ‘él ﬁtoraﬂéome%&g yLone

generator are use I'nt e gener at or

circuit 17 as aim@temgt ©f the plkgtlnrhﬂik@% 2% ofiether firareenbodinent s

replaced by a 3% theS@BUVaI® dPNehdamLiRtvsayhataisost ehedcets tha, haobsh
di sc vice. 19 of

21 e
t he mai n'body. ZA’P'eﬁa%Pe‘-%fa%et%ﬁm generator circuit 218 of the

first embodiment are respectively incorporated into a CPU
12, ROM 13, RAM 14 and a tone generator circuit 17
provided on the side of the main body, and the latter

_ components perform the functions of the former

20 components. A switch panel 11, display device 15, and a
MIDI I/F 16 have the same functions as the corresponding
elements of Fig. 1. Expanded tone color data stored in
the hard disc device 19 comprises a plurality of tone
color maps. In operation, one of the tone color maps is

25 read out from the hard disc device 19 according to the
operation on the switch panel 11, and loaded into the RaM
14, so that a tone color changing operation is performed
based on the categories into which the tone colors were
classified, in the.same manner as in the above-described

30 first embodiment. In addition, an external storage
medium 100, such as a floppy disc or a CD-ROM, may be
connected to a bus 18 via a driver 20, so as to supply
expanded tone color data as provided by the hard disc
device 19. Furthermore, a communication network 101 may

35 _be connected to the bus 18 through a network I/F 21, so



tone generator is Wave Tabl e tone generator, nodel ."S- YXGL00",
manuf actured and sold by the assignee of the - present application,
under registered trademark "Software 5 -Synt hesi zer". On the other
hand, t-he external storage ~ medium 100 stores, as an external
software tone . generator,  a VA (Virtual Acoustic) tone generator that
S supplied in the formof a nodule that adds functions to

t he Wave Tabl e tone generator stored in the hard disc 10 device 19. An
exanpl e of this type of tone generator is g Soft Synt hesi zer Pl ug-1n,
nodel " Poly- VL" thﬂ% was ~ recently devel oped b¥ thelgﬁsignee of the
present 15 SHhte R FAVETRADh) BSF¥RE GeMRREES, F&d SURPHe
hard di sc devi ceaxtﬁmcwdjstm& @ how edlatan ahapromida8 by thet Aamrdddigc
sanpling in adv th e S ot her
hand, the VA (15% ?éﬂ%b L$§? %%é?%?é?oﬁoneeﬁgga o?gg%b%ggsllgﬂh%Q%
external storageche extermali (s%Q0ag¢ smediavmt 0gepsr gksexnplusgrivey of -
nusi cal g (U L6 ngeaiég‘a%rgééséléﬂt Qﬂetﬂengaﬁh%agﬁ@%r aleenad

virtual Sound of an instrunent t ut atil on gener at es

u
nusi cal tones bye*Rarfed iFRPe HeCk %ﬁn&?ﬁg Pr°Vlde§tchFHPehGFdadﬁéFu@£V1ce
i nstrument, suchi@s b btledit o ©bne colort Bnaﬁg&ngr op@iralﬁaaﬁe ief peiEormiad

body of the instrume to ac alistic_tone.col or
changes as provikAREGwn tng, cafdadfied, BAPRCHRIEER Fhe' Frll 82150 lers: one
gener.at or nakesclassginéde to reproduce a brass ensenble .conposed
of up Lo,g ght brass 1ngid Y d&éadéé@?xﬁéd constraéégeﬁoa% theOghadey and
trunpet. For exanpl e, or mance suc er cus 0
keyboar d iS'remﬁmhRkaQnﬁ makgg %heeﬂﬂYet¢a§BéeF§né é@ﬁéﬁ@@bﬁon@aniﬂns

of strings . fr&ﬁl%ﬂ@%&@éeareoﬁspeeﬂafsd a& B2 1VAst Qms@e@%rtah@{
nore expressive rlcher producti on, of nu5| one

obt ai ned by the ?cﬂa%ﬁt % + pRS atRi EREaLIREY emb°%lmEFtU§Fn§%§crlbed
gener al - pur pose glesw®nal conputer as the 35 nusi cal tone synthesizing
apparatu of the prese

inventioﬁ The Wave Tabl'e %%w%?%e%%?%t%engf%F & Fﬁrfﬁét 17 comﬁgﬁgdng%
device 19 and t Frandvammeoxapysioal scompdnents is employved emndheststideye
medium 100 each SONiE Ml MHEEY06E the apBakathd b thdl Pidlsed ditddchlidat

of tone color maps. _In oper ati on, reads out qne
t one col or as descrlbed above, a software tone generator in the form

22

of a program or the like may be employved as the tone
20 generator of the main body. In this case, the expanded
tone colors may be received in data format, as described
above. In addition to the software tone generator of the
main body, another external software tone generator may
be provided for supplying expanded tone colors to the
25 main body. The present invention may be equally
effectively applied to such a musical tone synthesizing
apparatus using software tone generator(s).
Referring to Fig. 9, a musical tone synthesizing
apparatus according to a third embodiment of the present
30 invention will be described wherein a software tone
generator provided in the main body and an external
software tone generator are used. In the third
embodiment, the tone generator circuit 17 as a hardware
_ unit included in the structure of Fig. 8 is replaced by a
35 software tone generétor that is stored in the hard disc



napé according to the operation on the switch panel 11, ' and | oads it

i.-nto the RAM 14, so as to change tone colors . ut|||2|ng t he
categories into which the above tone colors were classified, in the
sane manner as in the first 10 ~enbodi nent . The
above-described structure of the present = - enbodi nent al so nmakes it
easy to select a desired tone color fromthe expanded tone colors,

as well as those set- in the main body, as in the first enbodi ment as
descri bed 15 above. The objgect of the present invention

may al so be attalned by. su ing .a systemor an a aratu ith a
st orage nedi um i Ae¥hFEN1E Qétsz 56F¥m€%é¥pro ﬁﬁﬁmﬁiﬁ LA tware
achi eves the funﬁbnengeﬁéraherp&eswavelmubnblQ@ny%géﬂhratafeQﬂﬂﬂﬁU,"Sﬁd
causing a conput 12 _or MP systemar. a to
read out and exe%?igﬁ ‘B?BBF?% red @oﬁ(?%dstbé’r)é{: aﬁﬁ%@rg og%etsrh%di um
In this case, thpreeenbfapp&gcahnondeandﬁserbgmankred tradnmaﬁk(ﬂﬁquware
storage edi um aﬁgﬂﬁﬂébi@@:’?"t NeoROYRE SEher HAMRE! NS Heddit DB

i nventio and t stora i um storing thejProgran1co
constitutes the pediumt 100 storpgyvensi an. external so wagRe wQn# age nedi um .

for supplying th&eﬁé@ﬂtaﬂ‘cadei (VlrtuaHOAkBﬁéﬂﬁﬂﬁ“Hdﬂefﬁﬁﬁﬁfﬂﬁﬁkfﬁﬁh@elén
the formof a fl oppy

hard di sc, optical net o- o tlc
di s, CD Sho¥iiea i RhgnZore fna, SOV ABAte i HRar PYe:
13, f or exanpl e. tAéSWaveheabaegtamecgéﬁermmbewnad iiaf the hard I‘d):h&@t her
M DI eqU|p nt o rc r _through.a i '
vel econmill cat | cieRfaors- san Wi Shfls tvme, o' (AN Generarer is
i nvention may beSoft Synthesizer Plug-In, model "Poly-VL" that wss
acconpl i shed not rQEleﬁtw B5oeibbiE bYe tRCHRANARAUE S Gtk c%resentpy the

conputer, but also by caysing an o§erat|g% system hat _oper at es
on the conputer BBPhAFRSEARA pdhe Wave Table,hong Qﬁﬁ?ﬁﬂtQﬁmﬁ%ﬂﬁ%ﬁsln the

according to thenhpat Bisti deviek 39 readshoul UrAVSRBIAS that was

W tten iWo a nEREPYSBRObYJSATRYLE 1B advagiiy, AR Y JIRETTLEE 7 ¢ he

conputer or an empsaided tone. Oni theowtheredham,t theduleirtwant a CPU or

the like -Acoustic) tone generator stored in the external storage
medium 100 is able to generate a plurality of musical
tones at the same time. The VA tone generator generates

20 virtual sound of an instrument through computation, and
generates musical tones by simulating the sounding
structure of a natural instrument, such as vibration of
the air or resonance of the main body of the instrument,
so-as to achieve realistic tone color changes as provided

25 by an acoustic instrument. The use of this tone
generator makes it possible to reproduce a brass ensemble
composed of up to eight brass instruments, such as
saxophone, trombone, and trumpet. For example, if band
performance such as percussion or keyboard is reproduced

30 by the Wave Table tone generator, and parts of strings
and woodwinds are reproduced by the VA tone generator,
more expressive or richer reproduction of musical tones
than one obtained by the prior art can be achieved only
by using a general-purpose personal computer as the

35 musical tone synthesizing apparatus of the present



10 provi ded in the expanded board or expanded unit may act UQI ly

performpart of or all of the operations _ according to the

i nstructions of the program codes, so as to acconplish the functions
of the present invention. - WHAT IS CLAIMED | S ' 1. A
musi cal tone synthesizing apparatus conprising: ' a mai n body;

a tone color selecting device that classifies a plurality of tone colors
set in the main body into a plurality of categories, and selects a tone
col or based /on the categories into which thgy,tone col ors have been

cl assified; and an expanded tone col or supplying device that
supplies a pl ur aRY§nEEoRyp 'EH%dWFBﬁeTEBF-Gr §opg gENgT la%ﬁ’é' sHgedk e dtheg

devi cg 4 vxﬂli@f@ldlw@: de{éﬂaé zol aﬁgsehecmn%o?@vg@@e:ﬁam fSt'Sliﬁjé&lQ.n
expanded tone col.ors su | romsaid.expa one colar. s in
device into a pl Sl ?’f?‘gg’?aga?%aﬁ?gﬁsmegﬁag‘sEg cff&C @)?&grﬁ?egpq%o%ec%ﬁ%r
based on the catdaoa i B3 theofetmcbft aepiypaldey bdncone acd drawagseen In
C|aSSIfI S I n Si.zi.n S r to
claim1l, mhereln:% ﬁ% ﬁgﬁgngﬁg ?gﬁef%o¥§%a§u°€k %“%pgév%%%(ﬁﬁﬁﬁnéﬁigk
plurality of pluteps aeeerdingntoehbh epernglpnugrn ivhigo svwdd-cdy maineds dat a

representing a péﬁkiaiéédsoitt PRLoCEhAr RaM0 1321 4ot @Re t@'d?fan%% adrd'kolors
devi ce. sical_ tone s nthe3|z|n% a paragﬁﬁ ording to cJaim
2, wherein each'%?l %?Hn%lﬁﬁe ﬁaESéPH§e§uﬁﬁF e§%§§PU é%ﬂ TSHDLES n
the format of a wepe ¢tDasgifliedpeinokthe samecangedeviscdn the firkt A

nmusi cal H?ne syq%@&gézinﬁ§apparatus according to claiml1l, wherein said

expanded tone co Ing device conprises at | east one externa
storage device, and saiTheatabeuetdescrikedr s&rusturagefddhec ragsit es data

representing a péﬁ%éﬁiﬁgnefaigaemﬁﬁggritt%asy to select a desired tone
' color from the expanded tone colors, as well as those set
in the main body, as in the first embodiment as described
15° above. _
The object of the present invention may also be
attained by supplying a system or an apparatus with a
storage medium in which a set of software program codes
that achieves the functions of the present invention are
20 - recorded, and causing a computer (CPU 12 or MPU) of the
system or apparatus to read out and execute the program
codes stored in the storage medium.
In this case, the set of program codes itself read
out from the storage medium accomplishes the novel
25 functions of the present invention, and the storage
medium storing the program codes constitutes the present
invention. .
The storage medium for supplying the program codes
to the system or apparatus may be in the form of a floppy
30 disc, hard disc, optical disc, magneto-optic disc, CD-
ROM, CD-R, magnetic tape, nonvolatile memory card, or ROM
13, for example. Also, the program codes may be supplied
from other MIDI equipment or a server computer through a
suitable telecommunication network.

35 The functions of the present invention may be



25 said tone color selecting device. 5. A nusical tone synthesizing
~apparatus according to claim4, wherein said at | east one external storage
device conprises a first storage device that stores a first software tone
generator, and a second storage device that stores a second software tone -
generator in the formof a nodule that adds functions to the first software
tone generator. 6. A nusical tone synthesizing apparatus according
to claim1, wherein said expanded tone col or supplying device conprises a
conmmuni cation interface, and supplies data pﬁpresentlng a plurality of tone
colors froman external device to said tone ‘Col or sel] ecting device through
the communi cati AFFoMRk¥shed not only by axerviingohBesPRPHEaM, cRGes rea
appar at us accorcwlgtﬁ@ Sopitdr, fbuthslssowrcausgng ansabéra@&ngceytsite&n

di spl h I d d
5. A misi cal 1 ontPLyntIRS| RGBT LEN EBRprPePRECE S BEEEORE by ©

sel ecting step oélblaﬁsaéymmg apetat bbns yaototrdirgcbbothesénsitmrua timns Mﬁﬂy

of a nmusical to ﬁgé é&lggd ppar at us into a plurality of categories,
and sele%tlng a c base on the categories into which the tone

col ors have been cIa55|E¢xkheandthe prognamespdescreadnéronl shessporpgey
step of SUpp|y“rEbéhﬁﬁlﬁé&'$¥ Qﬁl@%@&ngﬁéo gﬁeﬁ8k9r§r5918éadlhp%%.CO|0r

sel ecting step; wherein said tone, color selec step classifies
the expanded t orfRIAWRS RepHR LASERCEd; Hne*kbﬁnG@BPPBﬁe o5 er SFpFnAety

step into a plunaitYcoiné&t8g0tbesheapompatee] Sand axpgaudes toRe 1GHr
based on the cate or{;s i nt o, whi ch th& ngandgd t one col,or.s ha%e been
cl assi fi k@ d 1n the expande ocard or expanded uni
actually perform part of or all of the operations
according to the instructions of the program codes, so as

to accomplish the functions of the present invention.



26 —9—A storage medi um that stores a program execut able by a

conput er,, ﬂ rogramincluding instructions for performng a nethod __.
conpri sin ‘w cl assi fyi ng a pl uralkity—et—tone S setgd n
a main boE@ m ﬂﬁ’ “"’one synt hesi zi ng apparjat usRERLng%IS#ﬁSty of

categori es, sel elt | fig a tone col or based or escgétgp 48d Lo 0°\Nh$ﬁ§‘h--£----

t he tone coI ors have been classified; suppl doled .7 topagedz

expanded tone colors to the main body of the nus )sy QS_.I,‘.Z[mg)aged ..... voree
appar at us; classifying the expanded topg co EQ’%"G g q .I.hetopaiged ....oonnve
bodylntoaplurallt of cate orles and sel EL &4 nepndedtone_—-
col or based on WHAT cggeﬁﬁﬁFgg i 56 whi ch the expanded—TORE col ors have been

cl assi fi ed. A nusi cal tone synthesizing nmethod conprising the

steps of: C|aSSIf |ng

Iurg_bi %% of tone calars set in .a main body of
a nusi cal tone synt hes zi nQ gﬁﬁé? e YRR AN PR Bories, and

sel ecting a toneomptrbsihgsed on the categories into which the tone coI ors
have been cl assifi ed; ?uBB gl ng a plurality of expanded tone colors to
the main body of the appara classifying the expanded tone
colors supplied to theanﬁPnebGQ}OrnSth&CpllmgaIdG:V;LQﬁ tategoldssifignl a

sel ectigg an eXﬁﬁﬁQ&ﬂlE?”SfC‘Ebﬁé G@i%@sm&ettheirf?aéfeg%dﬁ BodY Wishathe
expanded tone comgﬁééave een cl assifi

27 11. Fvi 8 Céﬁﬁgﬁééiefvn&nélp[?%]fﬁ% @orﬁﬂri%l‘i’%mr basgd

plurality of topg greeccategdriaghingpakihicti tIRNalciid b 1BISE dRdvé ABESNn
havi ng a pl ural é%%sot to e calors; at |least one first operating

el enent for sel ﬁbff'ﬁ and
an exparnded tone color supplying device that

10 supplies a plurality of expanded tone colors to said tone
color selecting device; ' _

wherein said tone color selecting device
classifies the expanded tone colors supplied from said
expanded tone color supplying device into a plurality of

15 categories, in substantially same manner as used for the
tone colors set in the main body, and selects an expanded
tone color based on the categories into which the
expanded tone colors have been classified.

2. A musical tone synthesizing apparatus
according to claim 1, wherein said expanded tone color
supplying device comprises a plurality of plug-in boards,
and each of the plug-in boards supplies data representing

5 a plurality of tone colors to said tone color selecting
device.

3. A musical tone synthesizing apparatus
according to claim 2, wherein each of said plug-in boards
supplies said data of tone colors in the format of a map,
to said tone color selectihg device.

4. A musical tone synthesizing apparatus
according to claim 1, wherein said expanded tone color
supplying device comprises at least one external storage
device, and said at least one external storage device

5 supplies data representing a plurality of tone colors to
-
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t one tors | east one second operating el ement for selecting a
pIural?nEL%F‘EETégUTTf§;~\_ ~at least one third operating el enent for
sel-ecti lﬁlwr subcat egori es; and a control device

r esponsi !Mf one of said tone generators by said first

operati ng el‘ement# a ection of one of said categories by said second
operating elenent. for setting a predeternm ned tone color belonging to the
sel ected category to the selected tone generator, said control device being.
further responsive to subsequent selection of;one of said subcategories by

said third operati ng el ement for setting a t®nhe color other than said
predet er mi ned t ofi@di oF@PeaﬁelB§I§ﬁéﬁﬁ§lP§ Ae¥is® -ect ed subcategory to the

sel ected tone generators, a musiaalTh@n@u%yg@hegqaqngy@ﬁyﬂgakm@g appar at us
according to claim11l wher ei n_sai d .cont .devi Ql%ﬂ?i’a esponsi ve to
t

sel ection of a t6ﬁ€°§gﬁ39aF8r°1él@aﬁegy e&ﬁdsg Y R SFEmRLe
second and thirdstpeagei dgvécenednprikes laefféJrrslmg;uqra@é: aleericad drthakap

having a pl ural| Ly gbe QN800 0Ls 0 eshandl Dal e fesnedtiy s saubhat] ons

of the tone gene e-Ccat &gori es subcat€gories to select one
of the tgne col ostorageedpyvidenfhat stomes matsemenst sdfdwsatediantk t one

generator, categghye EQrSERC%h%Q‘fB\fm%@d d YockAld Iviht NFaee! Aiad dieeo

color to the selectegatone gener at or .
28 13. A HBSi é&lrsttoﬁ@fé?y’ﬁ‘ﬂ%é'noﬂ%@%wrconprl sing the steps of:

selecting a plurality og.topemggreaat Qbsleb)gyaﬁtﬂe%a&tlr@r\%ﬁpgﬁt@eratl ng
el enent ; selggglrgg_na | ur I|t of&&)étee%?rles. yataéé% t ones ond
operating el emenfs el 80F| QEIQR Plast
one third operat isngpé:’yérrgnti;eva.mé compri@els ragcmmmnfrieiaa:rmmemttemfeamj ceind
P on 10, e iphEE e ettt | LB Gl doides
5 from an external device to said tone color selectlng
device through the communication interface.

7. A musical tone synthesizing apparatus
according to claim 1, further comprising a display device
that displays the tone color selected by said tone color
selecting device. .

8. A musical tone synthesizing method comprising:

a tone color selecting step of classifying a
plurality of tone colors set in a main body of a musical
tone synthesizing apparatus into a plurality of

5 categories, and selecting a tone color based on the
categories into which the tone colors have been
classified; and

an expanded tone color supplying step of supplying
a plurality of expanded tone colors to said tone color

10 selecting step;

wherein said tone color selecting step classifies
the expanded tone colors supplied in said expanded tone
color supplYing step into a plurality of categories, in
substantially same manner as used for tone colors set in

15 the main body of the apparatus, and selects an expanded
tone color based on the categories into which the

expanded tone colors have been classified.
-_
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opefating el enent and sel ection of one of said categories by said second

operatin d setting a tone color other than said predeterntned
t one col oy longing to the sel ected subcategory to the selected tone
gener at or L”ﬂmgﬂg E"l}ﬁ bsequent . sel ecti on of one of said subcategories
by said therde umgnent. 14. A storage nediumthat stores a
progr am execut abl e by *a &onputer, said programincluding instructions for
perform ng a method conprising the steps of: selecting 'a plurality of
tone generators by at |east one first operathgg el.enment ; selecting a
plurality of categories by at |east one secoind operating el enent,

selecting a plurality of-subcateyssretediun thedsStares I/ MFPFEA™L i ng
el enent sebkbBdtabpecBt ar Eomph tled)e cepipridialgngi ng to the sel ected

category to the selected fone generator, in.respo tq.sel ection of one of
~said tone generators by2s&PhBef gpgf’roﬁgrlgf:it&&ge?‘?ﬁﬁte %r]ft?ett ocasae?%’cf"r%% of
one of said categduraiiby s&fi tonecandoxpers#t nn & eneini ;badyl of a mesical a
t one col ot her an ' A er.m j t he
U o0 sk ek eRiSisk oSt 0,00 of JEla0cp S

sel ected bcategory to the se tone gene é) se to
subsequent sel ecchbagoriese &ndssedesisca dord axplgr kased or dtlper ati ng
el ement . categories into which the tone colors have been

classified; and
an expanded tone color supplying module that

10 supplies a plurality of expanded tone colors to said tone

color selecting module; .

wherein said tone color selecting module
classifies the expanded tone colors supplied from said
expanded tone color supplying module into a plurality of

15 categories, in substantially same manner as used for the
tone colors set in the main body of the apparatus, and
selects an expanded tone color based on the categories
into which the expanded tone colors have been classified

10. A musical tone synthesizing method comprising
the steps of:

classifying a plurality of tone colors set in a
main body of a musical tone synthesizing apparatus into a

5 plurality of categories} and selecting a tone color based
on -the categories into which the tone colors have been
classified; .

supplying a plurality of expanded tone colors to
the main body of the apparatus; and .

10 classifying the expanded tone colors supplied to
the main body into a plurality of categories, in
substantially same mannef as used for tone colors set in
the main body of the apparatus, and selecting an expanded
tone color based on the categories into which the

15 expanded tone colors have been classified.
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