ELECT Rd\ll C MUSI CAL | NSTRUVENT CHANG NG TI MBRE BY EXTERNAL DESI GNATI ON OF
~WULTI PLE - - \ -+ CHO CES : BACKGROUND COF THE
_INVENTI ON The- present ihvention relates to an el ectronic nusical
instrument having a M Dl i-nterface capable of transmitting and receiving
various nusical data for nusical operation. Mre particularly, the
invention relates to an el%ctronic nusital instrument which can change a
timbre according to external control information. Japanese Pat ent
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generator. More particularly, the di ﬁg@féiﬂf ectroni ¢ nusical instrunent
operates when the sanme admts a desig f a tinbre which cannot be

BACK ND OF THE IN ION

The present invention relates to an electronic musical
instrument having a MIDI interface capable of tra.nsmitting
and receiving various musical data for musical operation.
More particularly, the invention relates to an electronic
musical instfument which can change a timbre 'a,ccording to
external control information.

. J apanese Pa,tenf Application Laid-open No. 59-197090
discloses an electrohic musical insfrument capable of
converting musical tone control infdrm_ation which is
externally provided, into internal musical tone control data
effective to control characteristics of a musical tone generated
by an internal toﬁe.gener.a;tor. More particularly, the
disclosed electronic musicé,l instrument operates when the
same admits a designation of a timbre which cannot be
created, for replacing the designa,ted timbre by another
timbre so as to generateﬁmsical tones. However, there are
easy timbres which can be readily replaced by another timbre

and difficult timbres which are not suitably replaced, among



" ‘oreated, for replacing the designated tinbre by another tinbre so as to
generate nusical tones. However, there are easy tinbres which can be
_teadily replaced by another tinbre and difficult tinbres which are not
suitably replaced, anong 2 various
species of instrunment tinbres. Neverthel ess, the conventional electronic
musi cal instrunent automatically replac®s an unable tinbre by an able
timbre wi thout practical consideration. In order to comonly use
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It is desired to assi'gn a conmon ti erent no s by an
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tinbre. In appli ion, a sinple nodel having small nunber of tinbre
species is useOnerabiont ce nusical data which is

In order to commonly use musical data among different
models of the electronic musical instruments, it is desired to
assign a common timbre to the'diﬂ"er.ent models by an
identical timbre code. However, each model has an individual |
tone generation mechanism with an individual performance.
Therefore, each model may have a unique timbre. Further,
with regard to the common timbres, a high performance

‘model may install multiple of variations of one common

| timbre. In application, a sitnple model having small number
of timbre species is used to reproduce musical data Whiéh is
originally prepared for a complicated model having great
number of timbfe species. In such a case, the simple model
may not be installed with a cdrresponding timbre. If a.
missing timbre is replaced by a substitute timbre selected
from variations, there is practically no problems. However, if
a unique timbre is replaced, the instrument generates

' inconsistent musical tones to thereby hinder the reproduction
of the musical dai;a. Moreover, even with regard to the
variations, a simple replacement regardless of timbre

‘installations of i_n,dividqa.l models may result in rather



" Originally prepared for a conplicated nodel having great nunber of tinbre
species. In such a case, the sinple nodel may not be installed with a

. gdorresponding tinbre. If a. missing tinbre is replaced by a substitute
tinmbre selected fromvariations, there is practically no problens. However,
If a unique tinbre is replaced, the instrunent generates inconsistent

musi cal tones to thereby hinder the reﬁ%oduction of the nusical data.

Mor eover, even with regard to the variations, a sinple replacenent

regardl ess of q;?‘ﬁ] gl ndividual nodels may result in
rat her uﬁjfﬁgfglf‘ rm chang%éo kﬁje tinbres. SUMVARY OF THE

| NVENTI ON In view of the above noted drawbacks of the prior art, an
obj ect of the present |pS$g¥gg3¥géigzgﬁgggﬁgﬂﬁgggﬁgniﬁg_and sel ective
repl acenent of an absen
In view of the above noted drawbacks of the prior art, a,n
object of the present invention is to ensure consistent and
selective replacement of an absent timbre by a present timbre.
According to a first aspect of the invention, electronic
musical instrument comprises tone generating means installed
with a plurality of timbres for generating a musical tone
having a timbre selected from the installed timbres, receiving
means for receiving timbre designation information which
designates a desired timbre, checking means for checking as
to if the desired timbre is present in the installed timbres,
" changing means operative when the desired timbre is present.
-for selecting the same from the installed timbres so that the
musical tone is changed to the desifed_ timbre, and
unchanging means operative when the desired timbre ié
absent for selecting from the installed timbres a substitute
timbre which is previously designated and confirmed present
so that the musical tone is generated in the substitute timbre.
According to a second aspect of the invenf.ion, an
electronic musical instrumenf comprises tone generating
means installed with a plurality of timbres for generating a

musical tone having a timbre selected from the installed -
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" According to a first aspect of the invention, electronic nusical

I nstrunent conprises tone generating neans installed wwth a plurality of

. Liinbres for generating a nusical tone having a tinbre selected fromthe
installed tinbres, receiving neans for receiving tinbre designation

I nformati on which designates a desired tlnbre checki ng nmeans for checking
as to if the desired tinbre is present4in the installed tinbres, changing
nmeans operative when the desired tinbre is present for selecting the same
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timbres for selecting the same so that the musical tone is

generated in a desired timbre of the second choice, and
ofherwise being operative when the second choice is absent in
the installed timbres for selecting the first choice in place of
the second choice from the installed timbres so that the
-musical tone is generaied in another desired timbre of the
first choice. |

According to a third aspect of the invention, a system is
composed of a plurality of electronic musical instruments,
wherein each electronic musical instrument comprises tone
generating meaﬁs installed with a plurality of timbres for
generating a musical tone having a timbre selected from the
installed timbres,, wherein one electronic musical instrament
further comprises transmitting means for transmitting
succeeding timbre deéignation information which designafes a -
desired timbre and preceding timbre designation information
~which designates a substitute timbre in place of the desired
timbre, and wherein another electronic musical instrument
further comprises receiving means for sequentially receiving

the preceding timbre designation information and the —



4 tinbres, receiving nmeans for receiving tinbre desighation information
whi ch designates at |least a first choice and a second choi ce of desired
.t-knbres, and sel ecti ng nmeans operative when the second choice is present in
the installed tinbres for selecting the sanme so that the nusical tone is
generated in a desired tinbre of the second choice, and ot herw se being
operative when the second choice is absent in the installed tinbres for
selecting the first choice in place of the second choice fromthe installed
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the first choice. ccording ¥ tion,
systemis co éﬁ@s r ahi tyoni e nusigal instryments,
wherein each el'ec rg)%'leg.a%é g"lﬁe&ﬁyﬁg{*r‘ﬁ‘ﬁﬁ%‘i EHH%’FPS@&%W ’d’eﬁﬁf’ati ng means
installed wt N of tinpres f gener.ating,a pusi,cal ne havi ng
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~nusi cal instrunment, furiher conprises transmtting neans for transmtting -
succeedi ng ti Mt’éﬁ res 80 thady ?iIBHSW@h@IQD@e@% gengrafked ied tinbre
and precedi ng Ei nbre designation information which designates a substitute-
timbre in pl atke Substufestimlre.i mbre, and wherein anot her el ectronic

musi cal instrunment further conprises receiving neans for sequentially
receiving the preceding tinbre desi%?ation i nformati on and the -

BRIEF DESCRIPTION OF THE DRAWINGS -

Fig. 1 is an overall block diagram showing one
embodiment of an electronic musical instrument according to
the invention.

Fig. 2 is a block diagram showing an effect circuit
contained in the embodiment of Fig. 1.

Fig. 3 is a flow chart of a main routine executed by the
inventive electronic musical instrument.

Fig. 4 is a flow chart showing a routine of MIDI interface
process. |

Fig. 5 is a flow chart showing a routine of effect process.

Fig. 6 is a flow chart showing a routine of dry level
setting process..

Fig. 7 is a flow chart showing a foutine of reverberation
setting process.

Fig. 8 is a flow chart showing a routine of exclusive

process.

Fig. 9 is a flow chart showing a routine of bank selection



: gucceeding tinmbre designation informtion, and selecting means operative
when the desired tinbre is absent in the installed tinbres for selecting
. tthe substitute tinbre fromthe installed tinbres so that the nusical tone

can be generated in the substitute tinbre. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fig. 1 is an overall block diagram show ng one enbodi nent of
an el ectronic musical instrument accor & ng to the invention. Fig. 21is
a bl ock diagram showi ng an effect circuit contained in the enbodi nent of
Fig 1. Eé]%bce%si s a flow chart of a main routine executed by the

I nventive el roni ¢ musical instrunment. Fig. 4is a flowchart show ng

dry | evel
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change process. .

Fig. 11 is a flow chart showing a routine of vibrato
process.

Fig. 12 is a flow chart showing a routine of note event
process.

Fig. 13 is a flow chart showing a routine of tone
generating process.

Fig. 14 is a schematic diagram of a timbre table which
lists timbres installed in the embodiment of the electronic
musical instrument.

Fig. 15 is a flow chart showiﬁg a routine of timbre

designation information transmitting process.
LED D I T

Hereina,_fter, embodiments of the invention will be.
described in conjunction with the drawings. Fig. 1 shows a
block construction of an electronic musical instrument
according to one embodiment of the invention. The electronic
musical instrument is comprised of a MIDI interface 1, a
CPU (central processing unit).. 2, a ROM (read-only memory)
3, a RAM (random access memory) 4, an operation panel 5, a

musical tone synthesizing circuit 6, an effect circuit 7, a -



sfétti ng process. Fig. 7is a flow chart show ng a routine of

reverberation setting process. Fig. 8 is a flowchart showi ng a routine
.ot exclusive process. Fig. 9 is a flowchart showing a routine of bank
sel ection process. Fig. 10 is a flow chart showing a routine -
of program change process. Fig. 11 is a flow chart showing a routine of
vi brat o process. Fig. 12 is a flow &hart showi ng a routine of note
event: process. Fig. 13 is a flow chart showing a routine of tone

SESHIICE- REC TR L
operates according to a MIDI (Musical Instrument Digital
Interface) sté.ndard to carry out communication of
perforrﬁance information with an external MIDI instrument.
The CPU 2 controls overall operation of the 'electr_on_ic

" musical instrument. The ROM 3 stores a program executed -
by the CPU‘ 2 and various control data. The RAM 4 is set,
with working areas such as registers and ﬂagé. The operation
panel 5 includes manual pieces actuated by a user. The
musical tone synthesizing circuit 6 generates a musical tone

- signal according to commands from-the CPU 2. The effect
circuit 7 receives the musical tone signé,l of an original tone
fed from the musiéé,l tone synthesizing circuit 6, and imparts
various effects to the original tone. The soﬁnd system 8 emits
a musical sound according to the musical tone signal fed frox_n
and modified by the effect circuit 7. The bus line 9
bidirectionally interconnects the above noted components
with each other. |

Fig. 2 shows a block construction of the effect circuit 7.
In this embodiment, the effect circuit 7 is comprised of a
reverberation circuit 11, a tremolo circuit 12, a chorus circuit
13, multipliers 21-24 and adders 31-34. These circuits such
as the reverberation circuit 11 and the tremolo circuit 12

apply specific effects, and are called “effect application



nusi cal insfrurrent. Fig. 15 is a flow chart showing a routine of tinbre
designation information transmtting process. DETAI LED DESCRI PTI ON OF

. .THE | NVENTI ON Her ei nafter, enbodi ments of the invention will be.

- described in conjunction with the drawings. Fig. 1 shows a bl ock
construction of an electronic mnusical instrument according to one

enbodi nent of the invention. The el ectrfnic nusical instrunent is conprised
of a MD interface 1, a CPU (central processing unit) 2, a ROM (read-only

remory) 3, o BAMioBRENBERESTHIENEN chodf PREGAMARuRRE! 5. @ nusi ca

tone synthesizing circ crrcurt sound system
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circuit may be commonly used by time-sharing mode. The
musical tone signal of the original tone is inputted frprﬁ the
musical tone synthesizing circuit 6 into the four multipliers
21-24 in parallel, Wh_ere the musical tone signal is multipliéd
by given multiplication factors. The multiplier 21 is provided-
to adjust a tone volume level of the original tone (dry tone)
which is reserved free from the effects. The multiplier 22 is
provided to adjust a tone volume level of an effect tone which
is given a reverberation effect by the reverberation circuit 11.
The multiplier 23 is provided to adjust a tone volume level of
another effect tone which is given a tremolo effect.by the
tremolo circuit 12. The multiplier 24 is provided to adjust a
tone volume level of a further effect tone which is given a
chorus effect by the chorus circuit 13. The adders 31-34 add
the dry tone and the several effect tones with each other,
Whlch are adjusted to the respective tone volume levels, so as
to output a _ﬁna.l musical tone signal applied with the effects
to the sound system 8.

Next, general description is given for basic operation of
this embodiment of the electronic musical instrument. The
present instrument receives performance information

externally through the MIDI interface 1. The received -



Tnterface) standard to carry out conmunication of performance information
with an external MDI instrunment. The CPU 2 controls overall operation of
.the electronic nmnusical instrument. The ROM 3 stores a program executed by
the CPU 2 and various control data. The RAM4 is set with working areas '
such as registers and flags. The operatjon panel 5 includes manual pieces
actuated by a user. The nusical tone syhthesizing circuit 6 generates a
nusi cal tone signal according to conmmands from.the CPU 2. The effect
cireul t 7 1 eqelpErmidifditfor atiBRGisStdhel ©f 235vel MIISH HhifRg. fed from the
nmusi cal tone-“synthesizing circurt 6, and 1nparts various effects to the
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CPU 2 once writes the note data into a note buffer, and then
feeds a comma,nd to the musical tone synthesizing cifcuit 6 to
generate a musical tone signal corresponding to the note data.
The musical tone synthesizing circuit 6 generates the musical
tone signal according to the command from the CPU 2.
Fu.rf,her, the electronic musical instrument transmits
~ performance information such as timbre designation |
information externally through the MIDI interface 1. In
transmission of the timbre designation information, another
electronic musical instrumént which receives the timbre
designation information may not have an identical timbre
specified by the timbre designation information. In dealing
with such a case, the tra.nsrrﬁtting electronic musical
instrument provisiona.lly transmits generic timbre designation
information which designates a generic timbre, and
subsequently transmits specific timbre designatién
information which designates-an objective specific timbre. By
this, if the receiving electronic musical instrument does not

have the specific timbre, the specific timbre is substituted by



_as the reverberation circwt 11 and the trenolo circuit 12 apply specific
are called "effect: appllcatlon circuit" in general.

effects, and

~ The effect circuit 7 is indivi dual Iy provided for each of MD

channel s.

Otherwise, the effect circuit may be commonly used by tine-sharing node.

The nusi cal

tone signal of the original tone is inputted fromthe nusical

tone synthesizing circuit 6 into the fdQr nultipliers 21-24 in parallel,
where the mnusical tone signal is nultiplied by given nultiplication

factors. The
t he ori gi nal
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effect data which determine the multiplication factor of the
respective-multipl-iers 21—24, i.e., the tone volume level of the
dry and effect tones. Namely, when the efféct data are
received, th_e- CPU 2 adjusts the tone volume levels of the dry
and effect tones in the effect circuit 7 according to the effect
data. In such a case, the externally supplied effect data may
contain effect species which are not provided in the electronic
musical instrument. For example, referring to Fig. 2, another
exﬁerna.l electronic musical instrument may have additional
effect application circuits such as a celeste circuit 41 and a

phaser circuit 42, and associated multipliers 51 and 52, and

~adders 61 and 62, besides the regular effect application

circuits 11-13 and the associated rhultipliers 21-24 and
adders 31-34. In such a case, the external electronic musical
instrument formulates the effect data which additionally
determine the tone volume levels of the celeste and phaser
effect tones and which determine the tone volume level of the
dry tone under the conditidn that the celeste and phaser
effect tones are involved. This effect data containing the tone
volume level setting data of the celeste and phaser are

received by the electronic musical instrument of the present



fremolo circuit 12. The multiplier 24 is provided to adjust a tone vol une

| evel of a further effect tone which is given a chorus effect by the chorus
circuit 13. The adders 31-34 add the dry tone and the several effect tones
wi th each other, which are adjusted to the respective tone volune |evels,
so as to output a final nusical tone signal applied with the effects to the
sound system 8. Next, general deséf'ption I's given for basic operation
of this enbodinent of the electronic musical instrunent. The present.
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levels of the dry and effect tones in the effect circuit 7, a total

effect balance may be hindered since the tone volume level of
the dry tone is excessively made small. In viewlof this, the
present electronic musical instrument performs adjustive
setting of the effect balance as follows when receiving the
effect data which contain the tone volume level setting data
of .the celeste and phaser which are not owned.

(1) In case of receiving the effect data “BnH + 5AH + Vd”

_The top code “BnH” indicates a control change which
commands the CPU to control the musical electronic
instrument according to a subsequent second byte data. The
code BnH is set withn =0 'thrc;ugh F to designate oﬁe MIDI
channel number. The symbol H denotes hexadecimal |
notation. By such a manner, the effect data can be assigned
to each of the MIDI channels. Va.rioqs registers are provided

_for each MIDI channel, though not mentioned particularly.
The next code “5AH” indica.tés that a subsequent data
presénts a dry sending level having a value Vd. The dry
sending level has a default value 7FH. Further, a range of the
dry sending level value is set from 00H to 7FH. When the -
data 5AH 4 Vd are received, the CPU 2 adjusts the dry



EPU 2 once wites the note data into a note buffer, and then feeds a
comand to the nmusical tone synthesizing circuit 6 .to generate a musica
tone signal corresponding to the note data. The nusical tone synthesizing
circuit 6 generates the musical tone signal according to the command from
the CPU 2. Further, the electronic nusical instrument transmts
performance information such as tinbre Y&signation information externally
through the M DI interface 1. In transm ssion of the tinbre designation
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specific tinbre i,s sybstjtuted b . S
P sending evels of agsex)llt effect species among the

reverberation, tremolo, chorus, celeste and phaser, e.g., the
celeste and the phaser in this embodiment. Namely, the
summed value of the dry sending level is calculated according

to the following formula:
L =20log{(Vd* + Y_Ve*/16)}/2/127%}.. (1)

where Ve denotes the Sending level of the effect species for
which the instrument does not have an effectuating ability. In
- thié formula, L denotes the summed dry tone volume level in

the unit of dB, and X Ve? denotes a sum of four powers of the
sending levels of the absent effect species. This dry tone level
L is sent to the effect circuit 7 to set the multiplication factor
of the multiplier 21. In case that the summed tone volume
exceeds 0 dB, the effective tone volume is limited to 0 dB.
Further, in case of (Va* + =Vet/16)1/2 = 0, the effective tone
volﬁme is set to L = —oco (zero tone volume). A tone volume
below a lower limit of a dynamic .ra,nge of the dry sending

level is substituted by the lower limit.

(2) In case of receiving the effect data “BnH + 5BH + V?”



10 the generic tinbre so as to successfully generate a nusical tone

signal . Additionally, the instrument is externally supplied with effect
data which determ ne the nultiplication factor of the respective _
multipliers 21-24, i.e., the tone volune |level of the dry and effect tones."

Nanely, when the effect data are received, the CPU 2 adjusts the tone
volunme levels of the dry and effect torlegs in the effect circuit 7 according
to the effect data. In such a case, the externally supplied effect data nmay

contain effect spegci Whi Are 1 | ded_| oni ¢ nusi cal

I nstrument. For -e%r%?)’?i& ?gl-é”liﬁr(]igeé%é%{iﬁl%éfi% S‘gﬁ%‘{ﬁg‘f’ﬂegﬁt nal electronic
musi cal instr It frect applicatio | rcui,t.s such as

a celeste ci rggﬁf&f@érﬁ%géﬁgﬁ%éé"%}&tﬂ?@ re eﬁ@@&&'me hclﬁ'pl iers 51
and 52, and adgder and_62.. besides egul ar ,.effect application
circuits 11- 1§%§ﬁ§(f L5 LRREIXE dtﬁﬁlg&ﬁﬁiitcgf%abéﬁsénﬁe‘éﬁf atwn 34, |n
such a case, the ternal,.el ectronic..musical insjrunent formul ates the
effect data \Miﬁ‘é‘?lrego%ﬁqqrmgltﬁ éﬁ? pHovangntormaula:y ol une | evel s of the
cel este and phaser effect tenes and which determ ne the tone vol une |evel
of the dry tone under the condition that the celeste and phaser effect
tones are involved. This effebt=d20dogOWEALBTAY .L(R) t one vol ume | evel
setting data of the cel este and phaser are received by ';he el ectronic

musi cal” i nstrunment of the present _ _
The calculated reverberation level L is sent to the effect

circuit 7 where the multiplication factor of the multiplier 22
is set according to this value.

(3) In case of the tremolo, chorus, celeste and phaser other

than the reverberation
The tone volume level is calculated a.ccofdjng to the
formula (2) likewise the reverberation. In these cases, the
code “6BH” is replaced by 5CH, 5DH, 5EH or 5FH. However,
in the cases (2) and. (3), if the instrument receives an effect
data corresponding to absent effect species, the instrufnent
simply reserves the received effect sending level V for use as .
Ve in the calculation of the case (1) without setting of the
effect circuit. Further, in the cases (2) and (3), L = oo (zero
- tone volume) is set if V=0. A tone volume level of a returﬁ '
tone of each effect species is tuned such as to set a loudness of
about —12dB relative to the dry tone when the sending level
reaches a maximum value. A tone volume less than a lower

limit value of a dynamic range of the sending value is
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enbodi mrent which actually does not have a celeste circuit and a phaser
circuit. If the receiving instrunent uses the received effect data as they
_are for setting the tone volune levels of the dry and effect tones in the
effect circuit 7, a total effect balance may be hindered since the tone
‘volunme | evel of the dry tone is excessively made small. In view of this,
the present electronic nusical instrunmbht performs adjustive setting of
the effect balance as foll ows when receiving the effect data which contain

the tone vol yg]1heyd'bys thei lBWedahimit! THE EFhak §aRill oPHARCSerilig are_not
déi BnH + 5AH +

owned. (1) In Case of “receiving the effect data The

top code ”Bnifevid o8t eFeonis gky ¢6a0gm A ol GRFERNESHAR R (o contro

t he nusi cal ctronic instrunent according to a second byte
data. The caq | te W = [ F._to-desi gnate one M D
channel nunbeqd&%sémlfog%ng?@&%%@@pemgg ,

Next, detailed description is given for the operation of

the electronic musical instrument of the present embodiment
in conjunction with flow charts of Figs. 3-15. First, Fig. 3
shows a main routine of the electronic musical instrument.

- When a power source of the instrument is turned on,
-initialization is carried out at a first step S1. Next, a MIDI
interface process is carried out at a step S2. A tone
generating process is carried out at a step S3. A panel
process is carried out at a step S4. Other processes are
carried out at a step S5. Thereafter, the routine returns to
the step S2 to thereby repeat the subsequent processes.

Fig. 4 shows a routine of the MIDI interface process
executed at the step S2 of Fig. 3. First, the MIDI buffer is
scanned at a step S11 since received data are once stored in
the MIDI buffer. A check is made at a step S12 as to if the
MIDI buffer stores an event data. If the event data is not
stored, the routine advances to a data transmission process at -
a step S15 and subsequent steps. If it is confirmed at the step
S12 that the event data is stored in the MIDI buffer, a step
513 is undertaken to carry out diverse event process

according to the event data as will be shown in Fig. 5 and



Totation. By such a manner, the effect data can be assigned to each of the
M DI channels. Various registers are provided for each M D channel, though
fot mentioned particularly. The next code "5AH" indicates that a
subsequent data presents a dry sending | evel having a value Vd. The dry
sending | evel has a default value 7FH. Eurther, a range of the dry sending
level value is set fromOOH to 7FH. Wh&R the data 5AH + Vd are recei ved,
the CPU 2 adjusts the dry 12
sending | evelg Rttt RPErE® QAlfPeF {5 f n whi ch are
set at that rmlirr{gsnt, ar};g gﬂ'g CPUfg sg%c§¥tﬁ1121§g}zrﬁgb\%??ﬁﬁ%évs§f %gf the dry
tone accordi ' s INg L.aingl sendi ng
;grdae%s}./amgg hé&’édtsgﬁﬁ’a 1%'%&@ Of#ng‘Ehé MI fggpﬂ‘e&%ﬂ“ﬁ st

level Vd is sendi ng _ sent e specli es anong t he
reverberationg; i giRl by $0RIMTing B The 3N S125KLE 1085%s VBt data
remain in the MIDI buffer, the cycle of the steps S11-514 is

repeatedly executed.

At the step S15, a MIDI transmission buffer is scanned,
since data to be transmitted are once stored in the MIDI
transmission buffer. A check is made at a step S16 as to if the
MIDI transmission buffer stores an event data to be
tr_ansmitted. If the event data is stored, a step S17 is
undertaken to transmit the scanned event data through the
MIDI interface 1 shown in Fig. 1. After the transmission of
the event data, a step S18 is undertaken to erase or clear the
transmitted event data- from the MIDI tra.ﬁsmission buffer,
thereby returning to the step S15. As long as event data
remain in the MIDI transmission buffer, a cycle of the steps
S15-S18 is repeatedly executed. If it is judged by the step
S16 that there are no event data to be transmitted, the
routine returns.

Fig. 5 shows a routine of the effect process called at the
step S13 of Fig. 4. In this routine, the effect process is
separately carried out for each MIDI channel. First, check is
made at a step S21 as to if the effect data stored in the MIDI
buffer indicates setting of the dry level as in the case (1). If



N

celeste and the phaser in this enbodinent. Nanely, the sunmed val ue of the
dry sending level is calculated according to the follow ng formul a:

L =20[err]log{(Vvd[err] + [err]Ve[err]/16)[err]/127[err]}... .(1) where Ve
denotes the sending | evel of the effect species for which the instrunent
does not have an effectuating ability.lln this fornula, L denotes the

- sumed dry tone volune level in the uniP of dB, and [err]Ve[err] denotes a
sum of four powers of the sending | evels of the absent effect species. This

dry, tone | evethe ddth Affcahes L8 SARRE ofithelity Todl, sebeddgomq [plfcation

factor of the nultiplier I I'n case at t tone “vol une exc](caeds 0
dB, th (s : : > .

(V[err] + Fé%#l}ﬂ%af%?ﬁ MesTete 5%’6{ ?‘%Veél‘é%eﬁa%% pROFEAE :?hvégﬁ'aﬁ??szset to
L = - . P ] t .

range of ¢ ne TrGUBIHR: 175 s dueRER AR HETHRE, SR Vel e dlte aBls” ()7
case _Of recel Yot qnhri]ga.teg I:ﬁg e f”'itnag OF rtlﬂeerrSyB I['ew?elYa step 523 is . '

“undertaken to check as to if the effect data indicates setting

of the reverberation level as in the case (2). If the data
indicates the setting of the reverberation level, a |
revérberation setting process is carried out at a step 524,
thereby returning. If it is judged at the step S23 that the
data does not indicate the setting of the reverberation leQel, a
step S25 is undertaken to check as to if the effect data
indicates .setting of the tremolo level. If the data indicates the
setting of the tremolo level, a tremolo setting prdcess is
carried out at a step 526, thereby returning. If it is judged' at
the step S25 that the effect data does not indicate the setting
of the tremolo level, a step 527 is undertaken to check as to if
the effect data indicates setting of the chorus level. If the |
data indicates the setf.ing of the chorus level, a chorus setting
process is undertaken at a step 528, thereby returning. If it is
judged at the step .S27 that the effect data does not indicate
the setting of the chorus level, a step 529 is undertaken to
check as to if the effect data indicates setting of the celeste
level. If the data indicates the setting of the celeste level, a
celeste setting process is undertaken at a step S30, thereby



13 A code "5BH' indicates that a subsequent data represents a sending
| evel V of the reverberation. Wien this effect data is received, the CPU 2
cal cul ates a reverberation level L according to the follow ng formnula:

L = 20[err]log(V[err]/127[err]). ..(2) The calculated reverberation |evel
Lis sent to the effect circuit 7 where the nultiplication factor of the
multiplier 22 is set according to thislalue. (3) In case of the trenolo,
chorus, celeste and phaser other than the reverberation The tone vol une
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phaser level, a phaser setting process is carried out at a step.

S32, thereby returning. If it is judged at the step S31 that the
data does not indicate the setting of the phaser level, othér
effect processes are executed in a step S33, thereby feturning. ,
Fig.' 6 shows a routine of the dry level setting process
| executed at thé Step S22 of Fig. 5. First, check is made a,f a
step S41 as to which of the reverberation, tremolo, chorus,
celeste and phaser is installed in the internal effect circuit 7.
Next, a step S42 is under_takeﬁ to set the received data of the
dry Sending level into a register Vd. Further, a step 543 is
_undertaken to set.a level data of an absent éffect species into
a register Vei. In this embodiment, the celeste and the phaser
are not installed so that the current celeste level is set in the
register Vel and the phaser level is set in the register Ve2.
Next, a step S44 is undertaken to compute
L = 20-log{(Vd* + = Vei/16)}/2/1272}, which is indicated as
the formula (1) in the case (1). In this embodiment, the term
> Veit is represented by Vel? + Ve2?. If the .tota.l tone volume
exceeds 0 dB, the resulting level is set to 0 dB. Next, a step
S45 is undertaken to feed the calculated dry level L to the



Tone of each effect species is tuned such as to set a |oudness of about
-12dB relative to the dry tone when the sending | evel reaches a nmaxi num
value. Atone volune less than a lower limt value of a dynam c range of
the sending value is 14 repl aced by
the lower imt. The default value of the sending |level V of the effect is
set to 40H for the reverberation and otBerwi se 00H for the remai ni ng effect
speci es. Next, detailed description is given for the operation of the

Fl ow charts oRgrciregie Iy BHis; FReROGIGRNCRRRAL KBtl: bf (BB e o W 1T
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interface pr 0Cess s car rtiled out 2% a step S2. A tone generating process is
carried out HCCHTESAftelthe Sbep-P4n; scess is carried out at a step Sa.

O her processes ane carried out at. a s S5. Thereafter,, the routine
feturns Lo the stBig-ch ShoWs eripibing sl fhe REverHERIRR Sebittos ses.
process executed in the step 524 of Fig. 5. First, a step S51 is

undertaken to set the received data of the reverberation
sending level into a register V. Next, a step $52 is undertaken
to store the sending level V in a register as the reverberation
level. The stored reverberation level may be used in the
computation of an absent effect species in the step 543 of
Fig. 6 if the reverberation is not installed in the internal
effect circuit. Next, a step 553 is undertaken to check as to if
the referberation is installed in the internal effect circuit 7. If
the revérberation is not installed, the routine simply returns.
If the reverberation is installed, a step S54 is undertaken to
calculate L = 20-log(V?/ 1272), which is presented as the
formula (2) used in the casé (2). Then, the calculated result
L is fed to the effect circuit 7 as the reverberation level at a.
step 555. The routine returns after the step S55. |

A similar routine is conducted as in the reverberation
setting process of Fig. 7 for the tremolo setting process of the
stép S26 of Fig.l5, the chorus setting process of the step S28,
the celeste setting process of the step S30 and the phaser
setting process of the step S32. Namely, the received sending



"Fig. 4 shows a routine of the MDI interface process executed at the step
S2 of Fig. 3. First, the MDI buffer is scanned at a step SlI since
.teceived data are once stored in the MD buffer. A check is nade at a step
S12 as to if the MD buffer stores an event data. If the event data is
not stored, the routine advances to a data transm ssion process at a step
S15 and subsequent steps. If it is cont?rmed at the step S12 that the event
data is stored in the MDI buffer, a step S13 |s undertaken to carry out

diverse eve”tlei‘épﬁf%&cﬁcéﬂé& §§e&i‘ést1§ese%vﬁf‘i:h9 ﬁ%r"‘V'é..?l ?ﬁi@& in Fig.

5 and ubsequent After
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M DI buffer at ste urnln -long as
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fed to the effect circuit 7 as the effect level. The present

embodiment does not install the celeste and the phaser, hence
the calculation and feeding prbcess of the steps S54 and S55
~ is not actually executed in the celeste setting process of the
.step S30 and the phaser setting process of the step S32.
Next, deffa.iled description is given for a routine of the

remaining processes called at the step S13 of Fig. 4 in
conjunction with Figs. 8-12. First, concise description is
given for various registers used'in the followiné process
routine.

(1) BSL[i]: register for storing LSB of a bank selector
provided for each MIDI channel where an argument i‘denotes
a corresponding MIDI channel

(2) BSM(i]: register for storing MSB of the bank selector
‘provided for each MIDI channel where an argument i denotes
a corresponding MIDI channel

(3) KC: register for storing a key code

(4) KEV: register for storing a kind of a key event, i.e.,
key;on or key-off

(5) KV: register for storing a key velocity -



M DI transmission buffer stores an event data to be transmitted. If the
event data is stored, a step S17 is undertaken to transmt the scanned
_event data through the MDI interface 1 shown in Fig. 1. After the

transm ssion of the event data, a step S18 is undertaken to erase or clear
the transmtted event data fromthe MDI transm ssion buffer, thereby
returning to the step S15. As |ong as éfent data remain in the M DI

transm ssion buffer, a cycl e of the steps S15-S18 is repeatedly executed.

HalntsmI ftjelgﬁqt%ﬂe roupti'le urn;%ﬁ@%ﬂy?ﬁﬁ{%%ﬁe&jﬁg%ﬁﬂgpe ef f ect
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made at a step S21 as to if th ef dat a st _red in the M DI buffer

| nd| cat es setcf‘?r?‘@;t% G ﬁﬁ@‘m E\gﬁ)ln&l se (1). If

the data ates he settlrJ of the dry level, a step S22 is "’
undertaken tcfﬁ “UFREIE "d’r@llﬁm gt anAgh ear%é%@ﬂ @reby returning. If it

_I s Judged at @}el\féff): I'SezgllstE.er}a%ort Qforggéaa ?\2?]?)1 channel number
| (9) MSDJi]: register for temporarily registering MSB of the

bank selector provided for each MIDI cha,nnel where an
argument i denotes a corresponding MIDI channel

_(10) mtun: register for storing a final calculated value of the
master tuning
(11) mvol: register for storing a final calculated value of a
master volume
(12) PCli]: register for storing a code of a program change at
each MIDI channel where an argument i denotes a |
corresponding MIDI channel
(13) PDIi]: register for temporarily storing a code of the

~ program change at each MIDI 'cha,nnel where an argument i

 denotes a corresponding MIDI channel
(14) TCH: register for storing a Ve,ca,nt tone generating
channel number |
(15) VDIi]: register for temporarily storing a vibrato data for
each MIDI channel where an argument i denotes a
corresponding MIDI channel
(16) VDE: register for storing a final calculated value of the



fiot indicate the setting of the dry level, a step S23 is undertaken to
check as to if the effect data indicates settl ng of the reverberation |evel
as in the case (2). If the data indicates the setting of the reverberation
| evel , a reverberation setting process is carried out at a step S24, '
thereby returning. If it is judged at tfie step S23 that the data does not

I ndi cate the setting of the reverberation |evel, a step S25 is undertaken
to check as to if the effect data indicates setting of the trenolo |evel.

| f- the data i RébfaicdathSoredddMIDItdAn&ol 0o | evel, a trenol o setting

process is carried out at a step S26, thereby returning. If it is judged at

the step S25 {ipgy. VNEnST btdotor §8easn. mﬂﬂhﬁ‘gﬁp t he
trenol o Ievelt( )s\}trep Szégis é&ﬁéﬁrtakenQ% check as to | éle eftfect data

i ndi cat es set bf'fﬁeo{/ﬂ#%&oc fﬂre If the data indicates the setting of
t he chorus |evel orus se process i s undertaken at a step S28,

doce ot nci BABY VHienke f#é%gﬂﬁgfﬁ§5eh&ea§q%%¢%§% b the' @yt Fooer  aken

to check as to |L effect data indicates setting of the celeste |evel.
If the data i R8F attlggblf%e setting of the celeste level, a celeste setting.
t her epy

S
process s un?fés ikﬁgﬂﬁ %esgiseter f%r reglstermg the last able LSB of the
~ bank selector of each MIDI channel when the MSB of the

bank selector is set to 00H where an argument i denotes a
corresponding MIDI channel
(20) LPC]i]: register for registering the last able code of the
program change when the MSB of the bank selector-is set to
7TFH where an argument i denotes a corresponding MIDI
channel _ | |
(21) USER: flag used when a melody timbre is set other than
MSB = 00H for indicating whether the melody timbre is
| provided_. in the instrument. These registers are set to zero by
| the initialization. | .
Fig. 8 shows a routine of an exclusive process called at
the sfep S13 of Fig. 4. This exclusive process routine is
 executed when an éxclusive message is received at the MIDI
interface. First, check is made at a 'step S61 as to if the
exclusive data in the MIDI buffer 1nd1cates settmg of a master
tuning. If the data indicates the master tuning, the recelved

data of the master tuning is set in the register M at a step



17 returning. If it is judged at the step S29 that the data does not
I ndi cate the setting of the celeste level, a step S31 is undertaken to
Ctheck as to if the effect data indicates setting of the phaser level. If
the data indicates the setting of the phaser |evel, a phaser setting
process is carried out at a step S32,_thereby returning. If it is judged
-at the step S31 that the data does not2#ndi cate t he setting of the phaser
| evel , ot her effect processes are executed in a step S33, thereby '
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' the data of the register M is 00H, and takes a value of about '

“1100” when the data of the reglster M is 7FH. The value of

the mtun is interpreted as a cent value so as to execute the

setting of the master tuning in a range of upper and lower

“half tqnes.a.r'ound a standard pitch. Further, the value of the

register mtun is fed to the musical tone synthesizing circuit at

a step S64. Thereafter, the routine returns to the step S14 of |

Fig. 4. The musical tone synthesizing circuit may change the

master tuning when the value of the mtun is received, or

otherwise may change the master tuning when generating a

first tone ﬁewly admitted after the receipt. of the mtun.

If it is judged a.ff the step S61 f;ha,t the exclusive data

does not indicate the setting of the master tuning, another

check is made at a step S65 as to if the exclusive data

indicates setting of the master volume. If the data indicates

the setting of the m_a,ster volume, the received data of the

master volurne is set in the register mvol at a step S66. The

data ranges from 00H to 7FH. Next, the value of the register

mvol is cutputted to the musical tone synthesizing circuit at

a step S67. A volume of each channel is instantly changed



Tegister Vel and the phaser level is set in the register Ve2. Next, a step
S44 is undertaken to conpute L = 20[err]log{(Vd[err] +

[err]Vei[err]/16)[err]/127[err]}, which is indicated as the fornmula (1) in
the case (1). In this enbodinent, the term [err]Vei[err] is represented by

| Vel [err] + Ve2[err]. If the total tone volune exceeds 0 dB, the resulting
"~ level is set ‘to O dB. Next, a step S452Bs undertaken to feed the cal cul ated
dry level L to the 18 effect circuit
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does not indicate the setting of the master volume, a further
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check is made by a step S68 as to if the exclusive data
indicates initialization. If the data indicaﬁes the initialization
of the instrument system, a step S69 is undertaken to
initialize various éettings other than the master tuning. The
electronic musical instrument can be used in ensemble
performance in combination with a general acoustic
instrument or a modified acoustic instrument driven by a
MIDI signal. In such a case, a player must éa.fry out final
tuning among different instruments. Generally, the tuning
requires. a considerable time. However, once the tuning is
achieved, another tuning is not required for a long period of
time. On the other hand, the initialization of the system may
be frequently carried out before sending new data at change

" of a music so as to erase unnecessary old data. In view of
this, the initialization is exeéuﬁed except for the master

tuning data. The initialization is conducted as follows:

Dry sending level «— TFH.

Each effect level «— 00H



Conput ati on of an absent effect species in the step S43 of Fig. 6 if the
reverberation is not installed in the internal effect circuit. Next, a step
S53 is undertaken to check as to if -the reverberation is installed in the
internal effect circuit 7. If the reverberation is not installed, the
routine sinply returns. If the reverberation is installed, a step S54 is
undertaken to calculate L = 20[err]log(24err]/127[err]), which is present ed
as the fornula (2) used in the case (2). Then, the calculated result L is

fed to the effect therp erberation level at a step S55. The
routine returns a r ﬁjgogl%lgl% SSZZ B A simlar routine is conducted as

in the reverberation setting process of Fig. 7 for the tremplo setting

process of the stqp_[-o%lq@an e 2~ OOH chorus setting process of the step
S28, the celeste set rocess of the step S30 and the phaser setting

" process of the step S32. Narrely, t he recei ved sending

19 level of eachBahk&elédt®ri RESBs«s€@QHN the register V and another
separate register. Further, check is made as to if each effect species is

installed. If installed, the | evel L is calculated by .
Bank selector MSB +— 7FH (For MIDI channel 10 only)

Bank selector LSB — OOH

Vibrato data <« 00H

Thereafter, the routine returns to the step S14 of Fig. 4. If it
is judged by the step S68 that fhe exclusive data does not
indicate the initialization, other exclusive processes are
carried out at a step S70, thereby returning to the step S14 of
Fig. 4.

Fig. 9 shows a routine of a bank selection process
involved in the step S13 of Fig. 4. The routine of the bank
selection process is executed when a bank selection signal is
admitted at the MIDI interface. The -bank selector has a pair
of parts MSB and LSB. The bank selector MSB is used for
selection of a melody timbre, a rhythm timbre and a user
timbre. The bank selector LSB represents extended parts of
the melody timbre domain and the user timbre domain.

First, a step S81 is undertaken to set a MIDI channel number
contained in the received bank selection signal to the register

MCH. Then, check is made at a step S82 as to whether the



“the fornula (2) as in the step S54. The calculated result is fed to the
effect circuit 7 as the effect level. The present enbodi nent does not
Lnstall the celeste and the phaser, hence the cal cul ati on and feeding
process of the steps S54 and S55 is not actwually executed in the celeste
setting process of the step S30 and the-phaser setting process of the step
S32. Next, detailed descriptionis aiven for a routine of the renmining
processes called at the step S13 of Fig. 4 in conjunction with Figs. 8-12.

First, coNci S&Afsed 'b%ﬂ]?%e](e%tugbs‘éﬁ?élofs i’él%,'tQ& Eﬂé NS md Ign the

foll ow ng process routlne ster or storrn B of a bank
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| thereby returning. If it is judged by the step S82 that the

received bé,nk selection signal does not indicate the MSB

part, i.e., does indicate the LSB part, a subsequent step S84

is undertaken to store the received bank selection data into

the temporary register LSD. Thereafter, the routine returns.

An actual bank selection is effected when a program change

signal is received as will be described later. For this, the

received bank selection data is once stored in either of the

temporary registers MSD and LSD.

Fig. 10 shows a routine of the program change process
called at the step S13 of Fig. 4. The routine of the program
change process is executed when the program change signal is
admitted through the MIDI interface. First, a step S91I is
undertaken to set a MIDI channel number of the received
program change signal into the register MCH, and to store a
code of the program change into the tempbrary register
PD[MCH]. Then, a step S92 is undertaken to transfer the
received bank selection data, and the program change data to
the register BSM[MCH]| or BSL[MCH], and the register
PC[MCH], respectively, for feeding a tone generator of the



“15) KV: register for storing a key velocity '

20 (6) LSD[i]: register for tenporarily storing LSB of the bank sel ector
_provided for each MDI channel where an argunent i ‘denotes a corresponding
M DI channel (7) M register for storing a nmaster tuning data (8) MCH

regi ster for storing a M DI channel nug‘ger (9) MSD[i]: register for
tenporarily registering MSB of the bank“sel ector provided for each M DI
channel where an argunent i denot es a corresponding M DI channel (10) ntun:

register for g§f 1éélgt@né's§'ilth? jal ue of the master tuning (11)

mvol : register tor storin ca cu at ed value of a master volune (12)

wner & an ar gurent eX3e S3PE8 i I%%’ra?e%%on%‘%ﬁ SO SR pRAR oy .
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indicates TFH. If TFH is indicated, it is judged that a rhythm
timbre is assigned to that MIDI channel. As will be described

L

below, the prograﬁl change data and the bank selection data
are differently interpreted between the rhythm timbre and
the melody timbre. If the melody timbre is assigned to the
MIDI channel, a step S94 is undertaken to search a melody
timbre table according to the bank selection data MSB and
LSB of the channel MCH stored in the _régisters MSD[MCH]
and LSD[MCH], and according to the program change data of
the channel MCH stored in the register PD]MCH]. The
melody timbre table is written with addresses of a memory
area of actual musical tone data, by which a check can be
made as to if a requested timbre exists or not. Then, a
subsequent step S95 is undertaken to check as to if the.bank
selection data MSB indicates 00H. In case of 00H, it is judged
that the designated melody timbre is one selected from a set
of common timbres which can commonly used in different
models of instruments. Then, a timbre replacement process is
conducted in a step S96 and further steps. All models of the

~ instruments adopting the common timbres may not install

"every timbre species or variations due to grade differences.



J'('14) TCH. register for storing a vacant tone generating channel nunber (15)
VD[i]: register for tenporarily storing a vibrato data for each M DI
.Ghannel where an argunent i denotes a corresponding M DI channel (16) VDE:
register for storing a final calculated value of the '
21 vibrato data for each M DI channel 2(717) VM n: register for storing a

m ni mum nodul ati on depth of the vibrato of each tinbre (18) VSens:

regi ster for storing a sensitivity of the vibrato of each tinbre (19)

SR} o ety f g et oS,k 3o ot
particular one of the common timbres is selected by the
.progra,m change. Further, one variation of the selected timbre
is specified by the bank selection data LSB. Therefore, a high
pefforma.nce model may have diverse variations by an
extension of LSB, while a cheap model may have a plain set
of the common timbres. In such a ca,sé, all members generate
timbres according to an identical code of the program change
s0 as to prevent an inconsistency in the generated timbres.

""'U:'..[‘hus, if the designated timbre belongs to the set of the
common timbres, a variation cprrespondiné to the last
confirmed LSB of the bank selector is actually generated as
follows. Namely, the step S96 is undertaken to check as to if
the designated timbre exists according to the searched result
of the step S94. If the timbre exists, musical tones can be
generated according to the information which is set by the
step S92. Consequently, a step S97 is undertaken to sef the
bank selection data BSL without any c]_;ta.hge into the register
LBSL which indica,tes the last confirmed variation of the '
timbre. Thereafter, the routine returns. If it is judged at the
step S96 that the exact timbre variation does not exist, a
subseqﬁent step S98 is undertaken to replace the bank
selection daté, LSB which is set by the step S92 by the last
confirmed data or the able data LBSL which is previously



“bank selector is set to OOH where an argunent i denotes a correspondi ng

M DI channel (20) LPCi]: register for registering the | ast able code of
.the program change when the MSB of the bank selector is set to 7FH where
an argunment i denotes a corresponding M DI channel (21) USER flag used
when a nelody tinbre is set other than MSB = OCH for indicating whether the
mel ody tinbre is provided in the inst28tent. These registers are set to
zero by the initialization. Fig. 8 shows a routine of an excl usive

process call eheend 6 aEPos Ryl b SoTT DRI R RARERR L7
e, eheck bsoe By 8% P aadud?, b chbe e WA BolptReL Lo M
;rg;lt g{ eﬁ UR,: gtg dg}tg.tmeiin\fﬁgatgsabﬁl-ﬁftﬁeh%egfa?cteer}rrlextl# r(‘)ifr]:%.ei ffimsﬁ%e Iisn the
achieved by the bani{ selection data LSB. The register LBSL |
stores the last bank selection data LSB -which is confirmed
effective in a corresponding MIDI channel when MSB = 00H
is inputted. Therefore, by the réplacement process of the step
598, when a currently designated timbre does not exist, the
last able timbre substitutes the received unable timbre.
Concrete description is given for the above timbre
replacement operation in conjunction with Fig. 14. In the
figure, each block labeled by 1—x indicates a melody timbre.
The solid block indicates an able timbre installed in the
electronic musical instrument,. while the dashed block
indicates an unable timbre which is not installed in the
electronic musical instrument. Variations of the timbre is
grouped by domains of the blocks. In the Fig. 14 example,
the blocks 1-1 to 1-7 represent variations of a standard
timbre, the blocks 1-8 to 1-F represent variations of a bright
timbre, and the blocks 1-10 to 1-17 represent variations of &
dark timbre. If a transmitting electronic musical instrument
registers the timbre 1-11, the transmitting electronic musical
instrument transmits first timbre designation information

which specifies a similar timbre 1-10, and then transmits



"2 S62. The data ranges OCH through FFH, and a default value is set to
7FH. Next, a step S63 is undertaken to calculate a final value ntun of the
_master tuning according to the stored value of the register M The ntun
takes a value "-100" when the data of the register Mis OOH, and takes a
val ue of about "+100" when the data of tghe register Mis 7FH The val ue of
the mtun is interpreted as a cent val ué%o0 as to execute the setting of
the master tuning in a range of upper and lower half tones around a

20, 11 B ed el Demidios i ekTbhd © 1 e
exact timbre 1-11. A receiving electronic musical instrument
successively receives the first and second timbre designation
information as described in the flow charts. However, the
receiving instrument does not install thé timbre 1-11, hence

- the last able timbre 1-10 is set in pldce of the timbre 1-11.
By such a manner, if timbre substitution is expected, different

. timbre designation information is suécessively transmitted to
enable the receiving instrument to select optimum one from
the registered timbres. In the above example, the timbre
replacement is commanded to designate a variation of the
dark timbre. In such a case, if the receiving instrument is not
installed with the timbre 1-10, a last able timbre can replace
the missing timbre 1-10 as a matter of sequence.

Referrihg back to Fig. 10, description continues for the
program change process. If it 1s judged by the step S95 that
the bank selection data MSB does not indicate 00H, the set of
the common timbres is not selected, but another set of unique
timbres is selected, which is unique to an individual model of
the instrument. In this case, the replacement of substitution
of the timbre cannot be carried out unlike the common
timbres. Therefore, if the selected timbre exists, the musical
tone is generated according to the existing timbre. If the

“selected timbre does not exist, the generation of the musical



a step S64. Thereafter, the routine returns to the step S14 of Fig. 4. The
musi cal tone synthesizing circuit may change the master tuning when the

value of the nmtun is received, or otherwi se may change the nmaster .tuning

when generating a first tone newWy adnitted after the receipt of the ntun.
If it'is judged at the step S61 that the exclusive data does not indicate
the setting of the master tuning, anot ABr check is made at a step S65 as to
if the exclusive data indicates setting of the master volune. If the data

i ndicates thg,58tk itsﬂlgR%tEhdteﬂ? PR, \W¥siiem et Soff Ec@glggff-ﬂgf&ég{lat ne

master volune I's se he register ‘nvol~at a step ranges

fromQOOH to 7 t ' i ed to the
nusi cal tone %{1%2@#&?%%?@%&%{1 fﬁ&%@%ﬂé&%teﬂﬂyvo Sn‘%f@?jé@g%ﬁ channel
's instantly g@&@@&‘ion channels. Namely, a step S99 is undertaken to set

the register USER according to the search result of the step |

594. The register USER is utilized in the tone generatibn
- process as will be described later. In case of USER = 0, the
assignmént of the tone generation channel is inhibited at all.
Referring back to the step 593, if it is judged that the
register MSD indicates TFH, a step S100 is underta.ken. to
search if a correspbnding timbre exists in a rhythm timbre
table according to the register BSM which stores the bank
. selection data MSB of the MIDI channel MCH, é.nd according
to the register PC which temporarily stores the program
change code. With regard to the rhythm timbre, a variation
can be selected according to the Iirogram.cha.nge rather than
the bank selection data LSB in contrast to the melody
timbre. If it is judged at a step 5101 that the designated .
~timbre exists, the musical tone is generated according to the
program change code PC which is set in the step .392.
Further, the set PC is reserved in the register LPC at a step
$102 for possible timbre substitution. If it is judged that the
designated timbre does not exist, a step S103 is undertaken |
+o replace or substitute the program change code which is set

at the step S92 by the able program change code LPC which



“23 when the nusical tone synthesizing circuit receives the master vol ume
data, because the sane nust be processed in real tinme. Thereafter, the
routine returns to the step S14 of Fig. 4. If it is judged at the step
S65 that the exclusive. data does not indicate the setting of the nmaster '
vol une; a further check is made by a step S68 as to if the exclusive data
indicates initialization. If the data Bhdicates the initialization of the

i nstrunment system a step S69 is undertaken to initialize various settings.

other than thg ﬁﬁ?fnéd‘!éﬁ%@tiv@hqﬁb?ééftei‘iEhé‘%h%ﬁi? rB8fGFETENt can be used

in ensenbl e perfornmance in conbination wth a general "acoustic instrunment

or a nodified aco@&g#ﬁiﬁhg %eqﬁgm(??]fe%gn?a%ﬁ SBnisSUCh_ a case,

a player nust carfy o 1¥Tuni’ng anong rent | Nstruments.
Cuni ng 1 5 achiEUIR SRt fa, SgtRal TR heFoc MHB Belodr T oa o
carri ed out bEFBPES GEHbith TOiRN GO h ABIORE DRINPE HRRBTS o orgce
xcopt for ¢ hEDAEEE 4o MRS RdICHRELY,ihe BemICerletion datauct od as
rottons: i8R/ 508 Raicates the common timbre which is common
to different models, and the bank selection data MSB other
than O0H indicates the unique timbre which is unique to an
individual model. Consequenﬂy, in case of the common -
timbre, the timbre substitution is definitely conducted by
selecting a bank which is confirmed effective just before the
replacement. In case of the unique timbre, the timbre
substitution is not conducted, but the tone generation is
suspended so as to avoid inconsistent change of the timbre.
The bank selection data LSB designates a épéciﬁc variation
within a generic timbre, and therefore the change of LSB does
not cause sérious affects. In case of the rhythin timbre. where
the bank selection data MSB = 7FH, the timbre is not
selected by the .ba,nk selection data LSB, but is selected by
the program change code and the key code. In this cése, the
program change code of the rhythm timbre is treated in
manner similar to the bank selection data LSB of the melody
timbre.

Fig. 11 shows a routine of the vibrato process called at



ach effect level [err] OOH ' ' 24

Master volume  7FH Program change [err] OOH Bank sel ector MSB
OOH Bank selector MSB [err] 7FH (For M DI channel 10 only) Bank
selector LSB [err] OCH Vi brato data OOH Thereafter, the routine

returns to the step S14 of Fig. 4. If it is judged by the step S68 that
the exclusive data does not 32 :

ﬁhe step 813 of Fig. 4. The vibrato process routine is
executed when a vibrato data is received by the MIDI
interface. In the vibrato process routine, a step S111 is
undertaken to set a MIDI channel number involved in the
received program change message infd the register MCH, and
to set the vibrato data into the register VD[MCH].
Thereafter, thé routine returns to the step S14 of Fig. 4. In
this embodiment, the vibrato data is simply reserved in the
register at the time of the receipt thereof. The reserved data
is actually used as vibrato information when the
corresponding MIDI channel admits a,_.comma,nd for tone
generation. Otherwise, the vibrato information may be fed to
the musical tone synthesizing circuit through this routine to
execute the vibrato process in real time.
~ Fig. 12 shows a routine of the note event process called

~ at the step. S13 of Fig. 4. The note event process routine is
executed when the MIDI interface receives a note event data.
First, a step S121 is undertaken to set a MIDI channel code
involved in the received program change message into the
register MCH, and to set the received information including a
key code, a velocity and a key evelit into the registers KC,
KV and KEV, respectively. The register KEV- is written with
a key-on message KON or a key-off message KOFF. Then,

the set information is reserved in the note buffer at a step



indicate the initialization, other exclusive processes are carried out at a
step S70, thereby returning to the step S14 of Fig. 4. Fig. 9 shows a
~toutine of a bank selection process involved in the step S13 of Fig. 4.
The routine of the bank selection process is executed when a bank

sel ection signal is admtted at the MDl interface. The bank sel ector has a
pair of parts MSB and LSB. The bank seB8ctor MSB is used for selection of
a nelody tinbre, a rhythmtinbre and a user tinbre. The bank sel ector LSB

represent s ext gndod tharéhy Getutiiagibotiie kie's1418 d the user tinbre
glggaken to El)

domain. First, a &tep S8l is un iannel nunber

contained in the rmge\%sw afsgb%eﬁggipggﬁ{ngﬁ Hggig&l%%éﬁer MCH. Then,

check is nade at a s
information transmission process which is called at the step

S17 of Fig. 4. The routine of the timbre information
transmitting process is executed under the condition where a
timbre switch of the operation panel is actuated by the player
and the inp'utted_timbre setting can be fed externally. First, a
step S151 is undertaken to check as to if the timbre
designation informa.tion to bé transmitted designates a
sfa.ndard timbre of a generic nature which is expected to be
registered in every instrument. If it is expected that a desired
object timbre to be tranémitted may not be installed in a
receiving party, a subsequent step S152 is undertaken to select
a substitute timbre which is similar to the object timbre and
which is closer to a standard or typical timbre than the object
timbre, and to write preceding timbre designation information
into the MIDI transmission buffer so as to designate that
definite timbre. N éx_t, a step S153 is undertaken to write
succeeding timbre designation information into the MIDI
transmission buffer so as to designate the indefinite or
uncertain ﬁbject timbre. By this, as described before, the
receiving party can carry out the timbre replacement if the
object timbre is not installed such that the superior object

timbre is replaced by the close inferior timbre, not a fixed



25 received bank sel ection signal is related to the VMsSB part. If the
received data indicates the MSB part, a step S83 is undertaken to store the
received bank selection data into the tenporary register MSD of the
corresponding M DI channel, thereby returning. If it is judged by the step -
S82 that the received bank sel ection signal does not indicate the MSB part,
|.e., does indicate the LSB part, a su %quent step .S84 is undertaken to
store the received bank selection data into the tenporary _reglstertLCS]II:’\.Nh
Thereafter, t | Tfe; : I | : ecte en
b a4 B $DEctell LY steBBLE thak Ik objcct

a program change signal is el ved |1 _ For this,
Fegi St or s NBD S el QeiRidly Aealpl SREFoGEbblR, Lot T Rnce T
rocess To exdSuiahCrhe hEReRtakal th itk OGOl rnPEe HecieRabioR oLgn the.
nurber of ¢ he EeERioR iBhE Bhe R CeRaRmiSTRRobRARE cgi ster N and to
Then. a step S92 145 IRRCTEREPHD Mo CORIRBCHON SR VEIESdrid B elbatt | on
the 7 eqi ster MEMARDUE D EBIa obe,MIULSE iriasdoen i prosesshecconing the

to the event nature of the inputted data by the Fig. 4 routine

of the MIDI interface process. If there is no data to be
processed in the MIDI ‘buffer, the routine returns to the step
S3 of Fig. 3 to execute the tone generation process. Fig. 13
- shows a routine of the tone generating process executed at

the step S3 of Fig. 3. In the routine of the tone generating
process, a first step S131 is undertaken to retrieve the various
data written in the note buffer by the step S122 of Fig. 12.
Next, check is_made at a step S132 as to if the retrieved event
data indicates a KON event. If it is judged that the retrieved
data inaicates the KON event, subsequent check is made at a
step S133 as to if the register USER indicates “1”. If the

- register USER does not indicate “1”, i.e., USER = 0, the
routine jumps to a step S143 to inhibit the assignment of the
specified MIDI channel because the instrument does not
install the designated user timbre. If the register USER
indicates “1”, the routine advances to a step S134. In this

step, a vacant tone generation channel is reserved for



.26 nusical tone synthesizing circuit. Next, check is nmade at a step
S93 as to if the bank selection data MSB assigned to the concerned M DI
channel indicates 7FH. If 7FH is indicated, it is judged that a rhythm

| tinbre is assigned to that M D channel. As will be described bel ow, the

i program change data and the bank selection data are differently interpreted
between the rhythmtinbre and the mel odgstinmbre. If the melody tinbre is
assigned to the M D channel, a step S94 i s undertaken to search a nel ody

%hgﬁ%;gt F/g::rfii: %fgl‘ﬁgﬁgth@l% ‘elg g ers %Eq%iega@i@@%&]%ﬂﬁ%ﬁ gfrgtcléerl ng to
The ﬁel gdy' ti n’g‘{ftg &f i&%arqcésﬁé} mﬁlﬁé\%ﬂwg&’egh%& éé.' Sta ea (I:))]ENO_H
i mbre oxists SIH) %%%%*eﬁ yﬁ”@%@aﬁtﬁﬁ s@gggég;qggge %ékﬁﬁéfn o chock as
}3d'gfed‘?ﬁa?a?EB ForBETToe cha,Mith, Banae pestfed fo8 thedn set

generation. In case that BSM is other than 7FH, it is judged

that the melody timbre is assigned to the specified MIDI
channel. In such a case, the routine procéeds to a step S136.
In this step, a musical'tone data is retrieved from the melody
timbre table according to the bank selection data and the
program change data. The retrieved musical tone data
includes a memory address of a timbre waveform, envelope
information, vibrato information, effect information, tone
- volume balance information and so on. At a next step S137,
~ the retrieved vibrato sensitivity is set in the register VSens,
and the minimum modulation depth is set in the register
VMin. In a step S138, the actual vibrato value VDE is
computéd according to these values VSens and VMin.. At a
~ step S139, the vibrato information is fed to the musical tone
‘synthesizing circuit. The routine proceeds to a step S141
after the step S139. If it is judged at the step S135 that the
register BSM indicates 7FH, the rhythm timbre is assigned.
In this case, a step S140 is undertaken to retrieve the musical
tone data, from 1';he rhythm timbre table according to the

program change code and the key code, thereby advé,ncing to



of common tinbres which can comonly used in different nodels of
I nstrunents. Then, a tinbre replacenent process is conducted in a step S96
and further steps. All nodels of the instruments adopting the common
tinbres may not install every tinbre species or variations due to grade
di fferences. 27 \Were the set of the
common tinbres are adopted, a particul aB®one of the comon tinbres is
sel ected by the program change. Further, one variation of the seleptﬁd

. : . I : b " h ] g
tinbre is specthé eflepyS1oe. Bnkush! £ihhAedathe lrebriella ﬁﬁ]%%(?\'a.lofox?%& il e

per for mance nodel nay have erse variatiohs By an extension

h del ' t..Qaf ' esS., | uch, a case,
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coner atod-ne s Befeuing Bl 50 e Sten S 1805 if dheraumtaiRot Jhenberam o f
generated as : )
event KON but the key-off event, the routine branches to a

step 5142 where a key-off signal is fed to a corresponding
tone genera,til_lg channel, thereby advancing to the step S143.
"The processed data is cleared from the note buffer at the step
S5143. Further, if it is judged at a step S144 that another data.
remains in the note buffer, the routine returns to the step
S131 to thereby coﬁtinue the tone generation proéess.

In the present embodiment, when the received timbre
designation information designates an absent timbre, a. |
previously designated and confirmed present timbre is
selected in place of the designated absent timbre. However,
alternatively, the absent timbre may be Substituted .by a -
common timbre which is commonly installed in every .
instrument. This is realized by setting “O”. to the value BSL
at the étep S98 .of Fig. 10. Furthef, the rhythm timbre may
be subjected to a Sinﬁlar replacement. In such a case, the
value PC is set with “0” at the .step 5103, since the program
change PC of the rhythm tirhbre is equivalent to the bank
selection LSB of the melody timbre.

As described above, according to the invention, if the



1)

"fhe designated tinbre exists according to the searched result of thé step
.S94. If the tinbre exists, nusical tones can be generated according to the
Jd-nformation which is set by the step S92. Consequently, a step S97 is
undertaken to set the bank selection data BSL wi thout any change into the
regi ster LBSL which indicates the last confiried variation of the tinbre.
Thereafter, the routine returns. If it 3% judged at the step S96 that the
exact tinbre variation does not exist, a subsequent step S98 is undertaken

| 25t bont i r mecr e ved HEEAAOAALIGY dibEdath A aliert’6r Rufible>2 BY the
G R g
B L e D M . 1
Therefore, by §Qi%0¢e$'£§%it%eotﬁ% g%gqmgﬁ%ﬁe%&’sthgpm ted

absent timbre is not replaced by a fixed timbre, but can be

replaced by a variable timbre which is préviously designated
by preceding information, thereby achieving extended

replacement of the timbre in contrast to the prior‘ art.



§98, when a currently designated tinbre does not exist, the |ast able _
tinbre substitutes the received unable tinbre. - Concrete description is
g'i"ven for the above tinbre replacenent operation m!ﬂﬂmmwmmm Fi g.

14. In the figure, each block labeled by 1-x indicatlé ) re. The-
solid block indicates an able tinbre installed in the ef ectrdhi & ntisi cal

i nstrunment, while the dashed bl ock indi88&tes an unable tinbre whi ch is not
installed in the electronic nusical instrunent. Variations of.the tinbre is

grouped by donWHAD IS IGLATMED I’(?’ the Fig. 14 exanple, the blocks 1-1 to

1-7 represent variations of a standard tinbre, theI bl OCki i08 toll-ls
represent varifti [ : tirnehr t ks 1- to 1- .
reBr esent vari g’t %?lgétl?nggrf%ﬂ%}%ﬁgsﬁ?ﬁ%ﬁtrmlﬁﬁﬁ%l el ectroni c nusi Ical
I nstrument regi st eqocné %%n%i‘%#g,él%ﬁhﬁ wﬁiﬁtl%?%vn‘%tl n ﬁqﬁ&%gm C musica

I nstrument transmts rst UI e @nﬁ’?ﬁl i‘ch specifies a .
simlar tinbre.l-410, and then transmts, ' hai e

29 second ti nHFADTESS YnEERETRIRE A Fapsical fonenhaping @ tiambre exact ti nbre
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receiving means for receiving timbre designation

information which designates a desired timbre;

checking means for checking as to if the desired timbre is
present in the installed timbres;

changing means operative when the desired timbre is
present for selecting the same from the installed timbres so
that the musical tone is changed to the desired timbre; and

unchanging means operative when the desired timbre is
absent for selecting from the installed timbres a substitute
timbre which is previously designated and conﬁrmed. present
so that the musical tone is generated in the substitute timbre. |
2. An electronic musical instrument comprising:

tone generating means installed with a plurality of
timbres for generating a musical tone having a timbre
selected from the installed timbres;

receiving means for receiving timbre designation
information which designates at least a first choice and a
second choice of desired timbres; and

selecting means operative when the second choice is



successi vel y receives the first and second tinbre designation information

as described in the flow charts. However, the receiving instru alpes not
install the tinbre 1-11, hence the last able tinbre m‘m“mnﬂﬂﬂﬂm Eace of
the tinbre 1-11. By such a manner, if tinbre substitif o WX , '
different tinbre designation informati og?i S successively transmtted to

enable the receiving instrunent to sele opti mum one f romthe registered’
tinbres. In the above exanple, the tinbre replacenent is commanded to

ot fument 15 RECGROE the fRePATEd iHRis fob SEiRe ORE saltie SHAR " o
(o Fi g 10 denss Panbical Bnk i lefht®® b'a QroEl (e of thice™ 11 "1 "To-
bor the set  of e Bl abipdlivast ity Sntdtve haRdherecand of -
Mmstrament . | ncgicETs5ehsen, 8 1B, kel GriSreitton selpeti thedietnbr e
Fhbre oxi oo iotcorin Plhed 66116% SO choter Seior tho gusiatlod bisbees g -
misicai | so that the musical tone is generated in another desired

ﬁrﬁbr’e of the first choice.

3. An electronic musical instrument according to claim 2;

wherein the receiving means comprises means for receiving

timbre designation information which designates a definite

first choice of a desired timbre that is definitely present in the

installed timbres and an indefinite second choice of a,nothér

desired timbre that is indefinite as to if present in the

installed timbres. |

4. An electronic musical instrument according to claim 2;

wherein the receiving means comprises means for receiving

tirhbre designation information which designates a generic

first choice of a desired timbre having a genéric nature and a

specific second choice of another desired timbre having a

specific nature relative to the generic first choice.

5. An electronic musical instrument according to claim 2;

wherein the receiving means comprises means for receiving

preceding timbre designation information which designates an

inferior first choice and for receiving succeeding timbre



30 tone is suspended. Further, assignment of a tone generation channel may
be prohibited to avoid Wasteful use of the tone generation channels.

Nanely, a step S99 is undertaken to set the regi stjl‘llllﬁﬁllﬂ”ﬂmlliﬂu to the
. search result of the step S94. The register USER i tone
| generation process as will be described later. In case 6f 'seER £ 0 the

. ‘assi gnment of the tone generation channéD Is inhibited at all.
Referring back to the step S93, it is judged that the register

[ eares, T il Hé@fﬁdﬁam A i f @g@ggw.ch
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instruments: wherein

each electronic musical instrument comprises tone
generating means inéta]_led with a plurality of timbres for
generating a musical tone having a timbre selected from the .
installed timbres,

one electronic musical instrument further comprises
transmitting means for transmitting suéceed.ing timbre
designation information which designates a desired timbre |
and preceding timbre designation information which
desigﬁa,te_s a substitute timbre in place of the desired timbre,
and |

another electronic musical instrument further comprises
receiving means for séquentially receiving- the preceding
timbre designation information and the succeeding timbre
designation information, and selecting.meané operative when
the desired timbre is absent in the installed timbres for
selecting the substitute timbre from the installed timbres so
that the musical tone can be generated in the substitute

timbre.



"tinbre. If
the nusi cal

s set in the step S92. Further, the set PC is reservegka=the rogiste
at a step S102 for possible tlnbre substitution. If i
designated tinbre does not exist, a step S103 i s under

at

S Judged at a step S101 that the desrgnated tinbre exists,

tone is generated according to the program change code PC whrch

—

i
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substitute the program change code whidii is set at the TS9Pyt

abl e program change code LPC which

31

is confirnmed effective. Thereafter the routine returns. As descr.i bed

above, the bank sel ectgp #@E:I 1330%@ genera
sel ecti on between the rre ody t| e@rgstgﬁrmﬁm tl EN“Tor anong t he

user tinbres unique to (WAN
OOH i ndi cates the conmon tlnbre

S conmbn erent nodel s,

the bank sel ection dapsENFGNATION OF MULTIPLE CHOICES

ABSTRACT

An electronic musical instrument utilizes a tone generator
installed with a plurality of timbres for generating a musical
tone having a timbre selected from the installed timbres. A
MIDI interface is provided for receiving timbre designation
information which designates a primary choice and a secondary
choice of desired timbres. A bank selector operates when the
primary choice is present in the installed timbres for selecting

the same so that the musical tone is generated in a desired

- timbre of the primary choice, and otherwise operates when the

primary choice, and otherwise operates when the primary
choice is absent in the installed timbres for selecting the

secondary choice in place of the primary choice from the

installed timbres so that the musical tone is generated in another

desired timbre of the secondary choice.
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t*han OOH |nd|cates the unlque tinbre which is . unique to an |nd|V|dua

nmodel . Consequently, in case of the common tinbre; the tinbre substitution .

i’s deflnltely conduct ed by sel ecting a bank which is confirned effective

just before the replacement. In case of the unique tinmbre, the tinbre

- substitution is not conducted, but the tone generation is suspended so as
to avoi d i nconsi stent. change of the 1jfi8e. The bank selection data LSB-

-desi gnates a specific variation mt;? eneric tinbre, and therefore the
change of LSB does not cause sefi é;téﬁ I n case of the rhythnltlnbre

- where the bank selection data MSB = 7FH, the tinbre is not selected by the

- bank sel ection dat‘[a LSB, but i@ selected by3he program cfange code and the
key code. In thls‘case t he pngran1change ciode of the rhythmtinbre is '

~treated in ' npRRer ar Hhe—bapk- selection—fat a- he nel ody

eig ﬁfﬂ
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**executed when a vibrato data is received by the MDI interface. In the
vibrato process routine, a step S111 is undertaken to set a M DI channel
“nunber involved in. the received program change nmessage into the register
MCH, and to set the vibrato data into the register VD[MCH . Thereafter, the
routi-ne returns to the step S1l4 of Fig. 4. In this enbodinment, the vibrato
‘data is sinply reserved in the register at the time of the receipt thereof.
. The reserved data is actually used_ as vi brato information when the
corresponding M-DI channel -admts Ad8mand for tone generation. "Qtherw se,
the vibrato informati on may be fﬁ G E{ musi cal tone synthesizing circuit
through this routine to execute Ia bkt o process in real tine. Fig.
12 shows a routine of the note. event process called at the step S13 .of
Fig. 4. The note event process routine is executed when the MDl interface
receives a note event data. First, a step S121 is-undertaken to set a M DI
channel code.involved in the received program change nmessage into the
regi ster- MCH, and.to set the received information includiing a key code, a
vel ocity and a key event i.nto the registers KC, KV and KEV, respectively.

The register KEVis witten wt age KON or a key-off nessage
KOFF. Then,. the set informatiof isS s‘\eRﬂéd-i t he- not e buffer at a step
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"33 S122, thereby returning to the step Sl4 of Fig. 4. Fig. 15 shows a
routine of the tinbre designation information transm ssion process which is
.called.at the step S17 of Fig. 4. The.routine of the tinbre information
transmitting process i-s executed under. the condition where a tinbre switch -
of the operation panel is actuated by the player and the inputted tinbre
setting can be fed externally. First /é3step S151 is undertaken to check as
‘toif the tinbre designation mme ,mto be transnitted designates a
standard ti-mbre of a generic natuke IS expected to be registered in
every instrument. If it is expected that a desired. object tinbre to be
transmitted may not be installed in a receiving party, a subsequent step
S152 is undertaken to select a substitute tinbre which is simlar to the
obj ect. timbre and which is.closer to a: standard or typical tinbre than the
object tinbre—and to wite pr ecedi- ‘ng tinbre -designation i nformat ion
(MIDI mterface process)

Scan MID utter |—S11

_NO
S15
[Execute ‘correspaniding | || | Scan MIDI
process accordmg to -} | | transmission buffer

event

/.814 |

Clear processed data
from MIDI buffer:. .-

| Transmit event data

—s17

1
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from: MIDI transrmssmn —S18
1 buffer S -




‘“nto the M DI transmssion buffer so as to designate that definite tinbre.
Next, .a step S153 is undertaken to wite succeeding tinbre designation
~|nformat|on into the M D transm ssion buffer so as to designate the
indefinite or uncertain object tinbre. By this, as described before, the
receiving party can.carry out the tinbre replacenent if the object tinbre
is not installed such that the super4er3®bject tinbre is replaced by t he
.closéinferior tinmbre, not a fixe 34
tinbre. If it.is expected by the ﬁh&lﬁ that the object timbre is-
definitely installed in other instruments, a step S153 is directly
undertaken to wite.the sole tinbre deS|gnat|on information into the MDI

transm S_S| on buffer. As described above in conjunction with Figs.
5-12, the - (Effect process ) P - -
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*data inputted into the MDI interface is processed according to the event
nature of the inputted data by.the Fig. 4 routine of the MD interface
.process. If there is no data to be processed in the MD buffer, the
routine returns to the step S3 of Fig. 3 to execute the tone generation.
process. Fig. 13 shows a routine of the tone generating process executed
at the step S3 of Fig. 3. In the rog /1@ of the tone generating process, a
. first step S131 is undertaken to the various data witten in the
note buffer by the step S122 of d#g t;z Next, check is made at "a step
S132 as to if the retrieved event data |nd|cates a KON event. If it is
judged that the retrieved data indicates the KON event, subsequent check is
made at- a step S133 as to if the register USER indicates "1". If the
register USER does not indicate "1", i:.e., USER = 0, the routine junps to
a step S143 to inhibit the assignment of the specified MD channel. because
the instrunent does not install the designated user tinbre. If the register
USER indicates "1", the routine advances to a step S134. In this

@ry level setting proce39
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“Step, a vacant tone generation channel is reserved for ~ , :
35 generating the key-on event. The reserved channel nunber is set in the
regi ster TCH. Subsequently, check i's nade at a step S135 as to if the
rhythm tinbre is designated (i.e., BSM = 7FH for the MD channel
specified for the tone generati on. In case that BSMis other than 7FH, it
is judged that the nelody tinbre i s6ax§¥8gned to the specified MD channel.
-1n such a case, the routine proceigﬂlsG step S136. In this step, a

nmusi cal tone data is retrieved fr & |l ody - tinbre table according to

t he bank sel ection data and the program change data. The retrieved nusical -
tone data includes a menory address of a tinmbre waveform envel ope
|nfornat|on vibrato information, effect information, tone

| CReverberaﬁon setting prdoeSsD

V <=— Received data - {— S51

\
- Reserve V as_ |
reverberation level -

. ;__.-SSZ

S53

NO

reverberation is installed

L<—20 log (V2127 |— SB4

Feed L as reverberation | - S55
level to effect circuit = |




*wol une bal ance information and so on. At a.next- step S137, the retrieved
vibrato sensitivity is set in the register VSens, and the mninmm
_nodul ation depth is set in the register VMMn. In a step S138, the actual
vibrato value VDE is conputed according to. these values VSens and VM n. At °
a step S139, the vibrato information i's fed to the musical tone '
synthesizing circuit. The routine pfeCkeds to a step S141 after the step

. S139. If it is judged at the stef:iiﬁf Egat the regi ster BSM i ndi cat es. .7FH,
the rhythmtinbre i s assigned. nitds @ase, a step S140 is undertaken to
retrieve the nusical tone data fromthe rhythmtinbre table according to
t he program change code and the key code, thereby advancing to. :

36 ' C Exchisive process )

]
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'S&Amﬁn'.-;M*zoo/zss'—mo o
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“t he step 8141 By such a nmanner, the retrieved nusical tone data is fed to
the nusical tone synthesizing CIFCUIt at the step S141 so as to initiate
Fgeneratlon of ‘the nusical tone. Referring back to the step S132, if the
event is not the key-on event KON but the key-off event, the routine
~ branches to a step S142 where a key-off.signal. is fed to a correspondi ng
tone generating channel, t hereby ad8aM3ng to the step S143. The processed
. data-is cleared frontthe not e bui& he step S143. Further, if is
judged at a step S144 that anoth idéfa remains in the note buffer the
routine returns to the step S131 to thereby continue the tone generatlon
process. In the present enbodi nent, when the received tinbre
deS|gnat|on i nformati on designates an absent tinbre, a previously .
desi gnated and confirmed present tinbre is selected in place of the
desi gnated absent timbre. However, alternatively, the absent tinmbre may be
substituted by a common tinbre mhlch is commonly -installed in every.
i nstrument. ThIS is reallzed by -setting "0" to the value ‘BSL. at the step

S98 of Fig. - tlrrbfe my
[MCH = MIDT charmel |__s81
. nunﬁxx e
$S82 .
o N - S84
| N ‘MSD [MCH] =— Bank LSD[MCH] =—Bank .
selection data MSB - | | selection data LSB -

)



e subj ected to a simlar replacenent. In such a case, the value PCis set
with "0" at the step S103, since the program change PC of the rhythm
t4nbre is equivalent to the bank selection LSB of the nel ody tinbre.

‘As described above, accor di ng to the invention, if the .

37 received tinbre information designates an absent or unable tinbre
which is not installed, another pres8gf1dr able tinbre which is previously

-or priecedi ngly conforned effectlvtEis .seL ted to substitute the absent
tinbre. Therefore, the absent .ti tiﬁs ﬁreplaced by a fixed tinbre,

but can be replaced by a variable tipbre which is previously designated by

preceding i h|eV|ng ext ended -
(Program change process ) . _ .
o : : _I - . : S '
MCH =— MIDI channel number - I so1
PD[MCH] <-Program change code Rt
I .

BSMIMCH]<MSDIMCH| - se2
. | BSLIMCH] =—LSD{MCHI|—
1" PC[IMCH] ~—PD [MCH]

/s1 00
NO . | [Search tmbre tble ]
Search tlmbre table : .| .laccording to BSM [MCH]
according to MSD [MCH] and- PC [MCH]
and PD [MCH] -' .

S95 YES s102

LPC[MCH]

| 31\03 , ~—PC[MCH]
NO . |PC [MCH]=-LPCMCH]|
~fimbre is presenf - YES 397 ~
. . LBSL [MCH] —~—
o _.39\3 | BSL[MCH] _
S® BSLIMCH] —
\ | 'LBSL [MCH])
When ﬁmmé is preéént s
USER[MCH]=1 o
When timbre is absent :
USER[MCH]= '
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pI acenment of the timbre in contrast to the pri-or art. '
38 WHAT IS CLAI MED IS: 1. An electronic nusical instrument conprising:’
tone generating means installed with a plurality of tinbres for generating
a nusical tone having a tinbre selected fromthe installed tinbres; '
receiving neans for receiving ti nbre de5|gnat|on i nformati on which

designates a desired.tinbre,; HecWBng neans for checking as to if the
+desired tinbre is present in the Fajtél e‘d.ltl mbr es; changi ng nmeans
operative when the desired tinbre L

C Vibrato .;eroéss | ' )

MCH<—— MIDI channel
B ' o number = | —— S111
. o : VD [MCH] -— Vibrato
: : data

)

FIG.12

Q Note event prdcess. )

MCH ~— MIDI channel )
number

_ KC =—Key code __—S121
. KV <«— Velocity '
\ KEV <« Key event

Wri.fe respective data g1
into note -buffer 31 2

¥



~present for selecting the sanme fromthe installed tinbres so that the

nmusi cal tone is changed to the desired tinbre; and unchangi ng nmeans
‘operative when the desired tinmbre i's absent for selecting fromthe
‘installed tinbres a substitute ti.nbre which is.previously designated and
confirmed present so that the nmusical tone is generated in the substitute
‘tinbre. 2. An electronic nusical inhkyfi@ent conprising: . tone generating

. means installed with a-pl uraIityEf nbi for generating a nusical tone
havi ng a tinbre selected fromt |i t egd tinbres; recei vi ng neans-

for receiving_tinbre designation information which designates at |east a
first choi Cg’p@ﬁb%en“e?ﬁﬁﬂg ﬁf&eg,,g?of desired tinbres; and - selecting

means. operat oice is _

Retrieve MCH, KC, KV and ._'/5131-
'KEV from note buffer

s142

Output key-off signal to

- |tone generating channel to |

which MIDI channel number
and key code correspond

Reserve vacant tone
generating channel

—  S140
T S136 |/
Read out musical tone data Read out musical tone

from melody fimbre table data from rhythm
according to BSM MCH]. BSL table accorrh Hmbre

EMCH) and PCIMCH) - -] PC[MCH]% Kc

VSens-- Vibrato . sensitirity '——— S1 31
| VMin - Mg:ggnttlnn modtﬂatlon

VDE=Veam VD [MCH]+VMm -s138 §

Feed vibrato m onnatlon to channel i : .
TCH tof musml tone synthesnzmg ——-_§1 39 o
circui -

|KG KV, KEV and other musioal tone data. ——;«..—-’$141
to channt el TCH of musical -tone synthes:zxng o
circui

] P

Clear processed data from notebuffer -—3143
note buffer is empty —=




39 present inthe installed tinbres for selecting the sane so that the
rusi cal tone is generated in a'desired tinbre of the second choice, and

0t herwi se being operative when the second choice is absent in the installed
tinbres for -selecting the first .choice in place of the second choice from:
the installed tinbres so that the nusical tone is generated in another
desired tinbre of the first choice.13/718 el ectronic nusical instrunent
“according to claim2; wherein the=negsgiVng means conprises nmeans f-or
receiving tinbre_designation infg;ddésod ich designates a definite first
choice of a desired tinbre that is definitely present in the installed
‘tinbres and an indefinite second choice of another desired tinbre that is
indefinite as to if present in the installed tinbres. 4. An electronic

musi cal instrunment according to claim2; wherein’the receiving neans
conprises neans for receiving .tinbre designation informtion which

desi gnates a ‘genefic ' -
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. - o
*first choice~of a-desired tinbre having a generic nature and a specific
second choi ce of another desired tinbre having a specific nature relative
fPo t he generlc first choice. 5. An el.ectronic nusical instrument according -’
to claim2;  wherein the receiving means conprises neans for receiving '
pr ecedi ng tlnbre desi gnation information which designates an inferior first
choi ce and for recei-ving succeedlnbafﬁﬁbre
- 40 -designation information whlc?:ﬂdcagnft S a superior second_cholce
having a priority over the first ICHO: A system conposed of "a
plurality of electronic nusical instruments: wherein each el eetronic
musi cal instrunment conprises tone generating neans installed with a
plurality of tinbres for generating a nusi.cal tone having a tinbre selected
fromthe installed tinbres, one el ectroni c nusical instrunent further
conprlses : ' : - o

'Tlmbre designation 1nformat1m
transrmthng process '

S ) S151

If deglgnated timbre YES '
S s_tandard timbre. . / T

M sm

-Write first hmbre des1gnat10n /
- | information which -designates

similar timbre. closer to
standard timbre into MIDI
transmission buffer

.

A

Wnte second tlmbre deSIgnatlm _ 1
~ |information into MIDI - p—S153
. |transmission buffer ' L




transiitting means for transnitting succeeding tinbre desi gnati on

i nformati on which designates a desired tinbre and prec Lnbre

desi gnation informati on which designates a substitute ffi ?ﬁCEﬂEﬁ& ]

the desired tinbre, and ~anot her el ectroni c nusicaljinstruren the

conprises receiving means for sequentiglly receiving ting.pr.qpJdMAR 19980r
- designation information and the succeeding tinbre desi on T HE O AT

. and sel ecting nmeans operative when the desired tinbre is absent in the
timbres so that the rELEGTRONICIMUBTCAL, INSTRIMEREL Lot it et mor e

CHANGING TIMBRE BY EXTERNAL -
DESIGNATION OF MULTIPLE CHOICES

ABSTRACT

An electronic musical instrument utilizes a tone generator
installed with a plurality of timbres for generating a musical
tone having a timbre selected from the installed timbres. A
MIDI interface is provided for receiving timbre designation
information which designates a primary choice and a secondary
choice of desired timbres. A bank selector operates when the
primary choice is present in the installed timbres for selecting
the same so that the musical tone is generated in a desired
timbre of the primary choice, and otherwise operates when the
primary choice, and otherwise operates when the primary
choice is absent in the installed timbres for selecting the
secondary choice in place of the primary choice from the
installed timbres so that the musical tone: is generated in another

desired timbre of the secondary choice. (Fiqure 1)



