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The present invention relates to an effector apparatus
integrated into an audio amplifier such as a karaoke amplifier
which is used by many and unspecified users.

In a specific use of the amplifier such as karaoke
amusement, various effects including an e,cho and a sound
’ field are imparted to an audio signal such as a musical sound
signal which is amplified by the amplifier. In the karaoke
| amusement, the various effects are applied to the audio signal

in order to improve atmosphere of the performance and
situation.

Referring to FIG. 7, a conventional echo effector is
briefly described. The echo effector has a front operation
panel which contains three dials 11, 12 and 13 for adjusting a
delay time, a repeat a,ﬁd an echo level, respectively. The echo
effector imparts an echo to an inputted audio signal according
to these parameters of the delay time, the repeat and the
echo level. Such an echo effector is integrated into the

karaoke amplifier or the like. However, these parameters are
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t hese paraneters are
each other. Therefore, an adjustment of one parameter affects

values of the remaining parameters. For example, the value of
the echo level is unwantedly varied when either of the delay
time and the repeat is adjusted. Therefore, it would be
difficult to freely set a desired value of the echo level. If such
an echo effector is owned by a specified user, a total
adjustment may be conducted by trial and error method.
However, the karaoke amplifier is generally used by many and
unspecified persons. It is practically difficult for each person
to set a desired echo effect according to his/her preference.

In another point of view, a range of each parameter is
preset by factory. Therefore, a user can only operate the dials
11, 12 and 13 within the fixed range. The user could not
adjust a value of each parameter beyond the preset range. For
example, if the range of the delay time is preset from 0 msec
to iOO msec, the user could not set the value of the delay time
to 150 msec out of the range. Generally, the karaoke amplifier
is used by many and unspecified persons having diverse and
different preferences over a wide range. Therefore, the
factory-set range could not cover such an actual wide range.

In a separate point of view, a sound field effector is
integrated into the karaoke amplifier in addition to the echo
effector. The sound field effector is operated by a control
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Therefore, an adjustnment of one parameter af fects val ues of the renaini ng
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woul d be difficult to freely set a desired : m‘f ‘ﬂﬁ
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general |y used pnogramy tanreate a typical sound field. However, the karaoke

amplifier is installed in various types of rooms. The program
is edited by a user to modify the sound field to conform with
situation of the room. This edit work may be conducted
initially at the installation. However, if the amplifier is
replaced, the edit work must be done again. Even worse, if
the sound field effector stores a plurality of control programs
corresponding to different types of sound fields, such an edit

work must be carried out for each program.
SUMMARY OF THE INVENTION

As noted above, the‘conventiona.l echo effector and the
sound field effector are not designed in taking account of
many and unspecified users, thereby suffering from poor
operability and -complicated initial setting. In view of the
drawbacks of the.prior art, an object of the invention is to
provide an effector exhibiting improved operability for many
and unspecified uSers, when applied to a karaoke amplifier or
the like. |

According to a first aspect of the invention, in an effector
for imparting an effect to an audio signal based on values of a
plurality of parameters, a parameter setting apparatus
comprises memory means for memorizing an interrelationship

among the plurality of the parameters which are mutually
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second setting means for dependently setting the remaining
parameters to appropriate values according to the desired
values and the memorized interrelationship. In operation, one
or more of the parameters is manually set while the
remaining parameters are automatically set by computation
dependently on the manually set parameter(s). Therefore, the
free setting of one parameter does not cause unwanted
variation of other parameters, thereby avoiding the effect
from deviating from a desired condition. Further, the user
does not need to adjust all of the parameters.

According to a second aspect of the invcntion, in an
effector for imparting an effect to an audio signal according to
a value of a parameter, a parameter setting apparatus
comprises input means having a scale composed of ordered
marks for normally pointing a mark in order to set the
parameter, and for occasionally inputting a command to
change a range of the parameter, meniory means for
memorizing a correspondence between the scale of the input
means and the range of the parameter, determining means for
determining a value of the parameter within the range
according to the pointed mark based on the memorized

correspondence between the scale and the range, and



In a separate point of view, a sound field effector is integrated into the
karaoke anplifier in addition to the echo effector. The Seh0ghed! lgeenneplaced

effector is operated by a control program-ts=eteate a t
field. However, the anplifier is installed |!t7m5wﬁypeil“ﬂﬂl
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situation of the room This edit work may b ni-tially at the
instal | ation. However, if the anplifier is replaced, the edit work nust be
done agai n. Eveha,ngiﬁg mebns operative according to the command for
rewriting the correspdndence between the scale and the
range, memorized in the memory means so as to effect the
- change of the range. In the range change operation, the input
means is manually operated to point a mark remote from a.
reference point such as a center mark, while an auxiliary
switch is depressed to input the range change command.
Consequently, the range of the parameter is shifted by a,
difference between the pointed mark and the center mark.
Stated otherwise, a new value of the parameter is changed to
a sum of an old value and that difference.

According to a third aspect of the invention, in an
effector operative according to a selected program for creating
an effect simulative of a sound field in matching with a room
situation under which the effector is placed, a program
selecting apparatus comprises memory means for storing a
plurality of programs which can be selected in terms of types
of sound fields and types of room situations, first designating
means for designating a desired type of a sound field, second
designating means for designating a desired type of a room
situation, and selecting means for selecting one program from
the memory means according to both of the designated type
of the sound field and the designated type of the room

situation. In the inventive apparatus, the plurality of the
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applied to a karaoke anplifier or the Ilike.

: of the sound fields, but also the types of the room situations.

These programs are preset by factory. The user can create a
desired sound field in taking account of an actual room

situation without modification of the program.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front view of an inventive karaoke
. amplifier.

FIG. 2 is a block diagram showing an embodiment of an
echo effector installed in the karaoke amplifier.

FIG. 3 shows a pian view of a dial coupled to the echo
effector. |

FIG. 4 is a table diagram showing a correspondence
between a scale of the dial and a range of a delay time
parameter.

FIG. 5 is a circuit diagram showing an illumination
system of switches provided in the écho-eﬁ'ector.

FIG. 6 is a schematic diagram showing operation of a
sound field effector installed in the karaoke amplifier.

FIG. 7 shows a front view of an operation panel of a
conventional echo effector.

FIG. 8 is a structural block diagram showing an

embodiment of the sound field effector integrated in the

6



Accdrdi--ng to’'a first aspect of the invention, in an effector—fer—inparting

an effect to an audio signal based on values of a plurality of paraneters,
a paraneter setting apparatus conprises nenory neans for me s
interrel ati onship anong the plurality of the paraneters whi-chJ

agBeen Replaced
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FIG. 9 is an illustrative diagram showing an edit h
operation of programs. |
FIG. 10 is a block diagram showing a simplified electrical

structure of an echo effector.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the invention Wiﬂ be
described in conjunction with the drawings. FIG. 1 shows a
front view of an operation panel of an inventive karaoke
amplifier. Namely, the invention is applied to the karaoke
amplifier which imparts a desired echo effect to a live voice
signal inputted from a microphone while mixing the voice
signal with a musical sound signal of an orchestral
accompaniment (karaoke) fed from an external source such as
an optical disk and VTR, and which further creates a sound
field effect to present an audio spatial atinosphere.

As shown in the figure, the operation panel is provided
with knobs or dials 41, 42 and 43. Normally, a user is allowed
to operate the dial 41'_to adjust an echo level. The dial 42 is
operated to sepaiately adjust a tone volume of the live voice
from the microphone. The master dial 43 is operated to
adjust a total tone voiume.

The panel has on its central area a switch group 45



paranet-ers to appropriate values according to the desired-values and the——
menori zed interrelationship. In operation, one or nore of the pararreters S
manual |y set while the remaining paraneters are aut | caTH nRe laced
conput ati on dependently on the manually set paranet

free setting of one parameter does not cause unwant d var| a

parameters, thereby avoiding the effect from devi at Fpg—f+rom a deS| re _
condition. Further, the user does not need to adjust all of the paraneters.

According to amgmhmgmﬁe mittons 450-e458 dor selecting Magtdws effects nparting
an effect to an audio signal according to a value of a paraneter, a

paramet er settigy¢hoR93H ¥beal effect and a sound field effect. Each of the

buttons 450—458 is forfnéd of half-transparent plastic
material. As will be described later, each button is lighted
red in a selected state, and is lighted green in a non-selected
state, thereby enabling the user to readily recognize the state
of each button. Further, a sealed box 46 is provided under
the panel 45. Normally, the box 46 is sealed by a cover 47
such that the user cannot touch the box 46. In the figure, the
cover 47 is opened for adjustment operation. The sealed box
46 contains a dial 48 for adjusting a delay time, another dial
49 for adjusting a repeat (reverberation time) and a command
switch 50. These dials and switch are normally sealed, and
therefore are not actuated. Another switch group 51 is
provided on a left side of the panel 45 for key adjustment.
The switch group 51 is actuated to shift a key of the musical
sound signal up and down by a half-tone, or otherwise to set
a standard or natural key. Further, various effects are
introduced by the set keys. A power switch 52 is disposed
under the switch group 51. A photo-receiver 53 is disposed
over the switch group 51 for receiving an infrared-ray
transmitted from a remote controller (not shown).

The inventive karaoke amplifier incorporates therein an

echo effector. Before describing an inventive feature of the



conﬁrises i nput neans having a scal e conposed of ordered marks for normally
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menori zed correspondence between the scale and the range, and~
echo effector, general construction and operation thereof W111
be discussed briefly in conjunction with FIG. 10 to facilitate
understanding of the invention. The general echo effector
treats a digital signal. An audio input signal is converted by
an A/D converter for admission, while an output signal is
converted by a D/A converter. As shown in FIG. 10, the
input signal is applied to an input terminal of an adder 14,
and is also applied to one input terminal of another adder 15.
An added result of the adder 15 is outputted as an output
signal of the echo effector. On the other hand, an added
result of the adder 14 is fed to a delay unit 16. The delay
unit 16 is composed of a RAM and other elements, and
operates in synchronization with a sampling clock to
sequentially write data of the audio signal to be delayed into
the RAM according to addresses counted by the clock, and to
sequentially read the data after a predetermined time
interval, thereby achieving the delay of the digital audio
signal. The delay unit 16 has a plurality of output taps which
correspond to stepwise different delay times. One of the taps
is selected by a switch 17 which is linked to a first dial (not
shown) so as to set a desired delay time. A delayed signal
selected by the switch 17 is fed back to another input
terminal of the adder 14 through a multiplier 18, a gain of

which is variably controlled by a second dial (not shown).
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nmeans so as to effect the change of the range. In the ran
operation, the input nmeans is nanually operated to p m MH
a reference poi nt such as a center mark, while an au |T|a
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sum of an old value and that difference.

terminal of the adder 15 to add with the input signal through

from

a multiplier 19, a gain of which is variably controlled by a
third dial (not shown), thereby forming the output signal.

In such a construction of the echo effector, the second
dial is actuated to vary the gain of the amplifier 18 so as to
adjust a repeat of the echo. However, this adjustment causes
variation in an attenuation degree of a signal circulating a
loop composed of the delay unit 16, the switch 17, the
mﬁltiplier 18 and the adder 14. Consequently, a magnitude of
a signal fed to the a.mpliﬁer 19 is varied. Therefore, an output
level of the multiplier 19 varies, even though the gain of the .
multiplier 19 is fixed. Further, the first dial is actuated to
vary the delay time, which consequently varies a circulation
time of the loop. Consequently, the magnitude of the signal
fed to the multiplier 19 is also varied. Therefore, the output

' level of the multiplier 19 is varied even though the gain
thereof is fixed. Therefore, there is an inherent interrelation
among these parameters of the repeat, the delay time and the
echo level.

Now, referring to FIG. 2, the description is given for an
embodiment of an inventive echo effector integrated in the
karaoke amplifier of FIG. 1. The echo effector has a preceding

stage for creating a simple echo, and a succeeding stage for

10
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according to a selected programfor creating an effect sinulative of a
sound. field in matching with a room situation under which tVTEﬂB@tB»nRTIaced
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pl aced, a program sel ecting appar at us conpri ses
plurality of programs which can be selected in tqg pe
fields and types of roomsituations, first desig ~t|ngHE§a
designating a desired type of a sound field, secon aeSTtﬁEE¢m@=ﬂ£aMS for
desi gnating a deseakidgt y¥peomidisectionab revethantiond e petodinpeans] f or
sel ecting one programfromthe nmenory means according to both of the

desi gnat ed typegfitcéédingostuldd até cangdréited dss bge@&ﬁﬁohyﬂﬁcfﬁcdﬁ@dt@@m
65. As shown in the figure, an audio input signal is fed

~ through a terminal 20 to one input terminal of an input
adder 14 and to one input terminal of an output adder 15.
An added result of the adder 15 is outputted as a preceding
output signal. On the other hand, an added result of the
adder 14 is fed to a delay unit 61. The delay unit 61 is
composed of a memory such as RAM, and operates according
to an address counted in synchronization with a sampling
clock for sequentially writing data of the signal to be delayed

~ into the memory, and for sequentially reading out the data
after a given time intefval, thereby achieving the signal delay.

The delay unit 61 has a plurality of output terminals

TD1-TDn which output stepwise delayed signals having |
stepwise different delay times. The respective delayed signals
are multiplied by corresponding multipliersl 621-62n with
multiplication factors or gain factors GD1-GDn. An adder 63
computes a sum of these multiplied results. The summed
result by the adder 63 is fed to another input terminal of the
output adder 15. Further, the delay unit 61 outputs through
.a,n output terminal TF a separate delayed signal having a
given delay time, which is then multiplied by a multiplier 64
with a gain factor GF. The multiplied result is fed back to

11
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another input terminal of the adder 14. In such a
construction, the microcomputer 65 sets the gain factors
GD1-GDn and GF, and selects the 6utput terminals
TD1-TDn and TF. In the setting and selecting, the
microcomputer 65 reads out control data from a memory 66
according to states of the switch group or matrix 45, the dials
41, 48 and 49, and the command switch 50.

Further, the summed result by the adder 15, i.e., the
preceding signal modified by the echo, is fed to respective
input termiﬁals of a delay unit 71, a left channel adder 72L
and a right channe] adder 72R in the succeeding stage. The
delay unit 71 is composed of a RAM or the like, and operates
a,ccordingl to an address counted in synchronization with a
sampling clock for successively writing data of the preceding
output signal to be delayed into the RAM and for
successively reading the data after a given delay time interval,

thereby achieving the signal delay in manner similar to the

- preceding delay unit 61. The succeeding stage has a pair of

left and right channels for imparting a non-directional
reverberation to stereophonic sounds.

The delay unit 71 outputs from terminals TL1-TLn and
TR1-TRn delayed signals having stepwise different delay

times. The signals outputted from the left channel terminals

TL1-TLn are multiplied by corresponding multipliers

12
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73L1-73Ln with given gain factors GL1-GLn. The adder 72L
calculates a sum of these multiplied results and the preceding
output signal from the adder 15, which is then outputted
from an output terminal 74L as a left channel signal of the
effector. In similar manner, the respective delayed signals
from the output terminals TR1-TRn are multiplied by
corresponding multipliers 73R1-73Rn Wi.th'gain factors
GR1-GRn. The adder 72R calculates a sum of these |
multiplied results and the preceding echo signal from the
adder 15, which is then outputted from another output
terminal 74R as a final right channel signal of the effector.
The microcomputer 65 calculates the gain factors GL1-GLn
and GR1-GRn and selects the delay terminals TL1-TLn and
TRI1-TRn. In this setting and selecting, necessary control
data are retrieved from the memory 66 according to the state
of the switch matrix 45, the dials 41, 48 and 49, and the
command switch 50.

In order to provide the echo, the effector is functionally
comprised of delay means in the form of the delay unit 61 for
variably delaying the input signal to output stepwise delayed
signals and a separately delayed signal, means for multiplying
the separately delayed signal with a certain gain factor and

for adding the multiplied result to the input signal to thereby

feed back the multiplied result to the delay unit 61, and
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effector.” FIG 8 is a structural block diagram show ng an er?b thatrﬂatsB&h kﬁ‘ ed
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synthesizing means (including the output adder 15) for
multiplying the stepwise delayed signals with corresponding
gain factors which are determined by a parameter indjgative
of the echo level, and for summing these multiplied res:ﬂts
and the input signal to synthgsize an output signal. Further,
first parameter setting means'! in the form of the dial 41
independently sets a first parameter representative of the
echo level. Second parameter setting means in the form of the
microcomputer 65 selects one of the stepwiée delayed signals
and sets the suitable delay time of the separately delayed
signal according to the parameter correlationship memorized
in parameter information memory means in the form of the
memory 66 and according to the value of the first parameter
set by the first parameter setting means. The memory means,
i.e., the memory 66 further stores initial values of the various
parameters in a set by set in correspondence to a plurality of
effect species. The switch matrix 45 is actuated to designate
a desired one of the effect Species or effect kinds. One set of
the initial values of the parameters are read out from the f
memory means according to the designated effect species for
initial setting of the effector.

Next, the description is given for the pararheter
adjustment by means of the dials and the microcomputer. In

FIG. 2, the dials 41, 48 and 49 are indicated illustratively by

14
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Her ei naft'er, enbodi ments of the invention will be descri bed'lih ac
with .the drawings. FIG 1 shows a front view of an operatlon

i nvéntive karaoke anplifier. Namely, the invention
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signal inputted froma m crophone while m xing they&geﬂm- £330

nmusi cal sound signal of an orchestral acconpani nent (karﬁ-‘(—ﬁ@e) ed_f_r m an
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a sound field ef to present an audi o spatial atnosphere.
divided voltages. Actually, the analog voltages which vary by

actuation of the dials are converted by A/D converters into
corresponding digital signals, which are then fed to the
microcomputer 65 as input parameter values by the dials. In
the preceding stage of the effector, the gain factors or
coeflicients GD1-GDn are directly set by the dial 41. The
gain factor GF is set dependently on the values of GD1-GDn.
Further, the selection of the delay terminais TD1-TDn and
TF is controlled dependently on the values of GD1-GDn. For
example, the memory 66 provisionally stores a table which
indicates interrelationship among the parameters, i.e., the
values of the various gain factors and the selection orders of
the delay terminals. The table is accessed according to the
input values of GD1-GDn for reading out data effective to
determine the value of GF and to determine the selection of
the delay terminals TD1-TDn and TF. In this embodiment,
the interrelation is experimenfally determined between the
gain factors and the delay terminals, under which the echo
level is linearly varied in response to the actuation of the echo
level dial. The thus determined interrelation is memorized as
the table data.

As described above, normally the dial 41 is only

actuatable to adjust the echo level. However, by opening the

15



As; shown in the figure, the operation panel is provided—wth knobs or ‘diral's
41, 42 and 43. Normally, a user is allowed to operate the dlal &gt
an echo level. The dial 42 is operated to separately adj en
of*the live voice fromthe m crophone. The ma |aI
adjust a total tone volune. The panel has on ilft$

group 45 8 contai ning nine buttons 450-458 for sgtgﬁ£|ng varlous effects

oLt

sealed box 46, the dlal 48 can be actuated to adjust the Héla,y
time and the dial 49 can be actuated to adjust the repeat.
Consequently, the memory 66 stores a three-dimensional data
table which indicates the interrelation among the echo level,
the delay time and the repeat, thereby determining total or
integral setting of the gain factors and selecting of the delay
terminals when each of the dials 41, 48 and 49 is actuated.

' The switch matrix 45 has seven buttons 450-456 which
are assigned to various kinds of vocal effects. One of the |
buttons is depressed to select a desired kind of the vocal
effect so that the initial set of the parameter. values
corresponding to the selected vocal effect are read out from
the memory 66. The microcomputer 65 operates according to
the parameter values to set the gain factors GD1-GDn and
GF and to select the delay terminals TD1-TDn and TF. By
such an operation, initial values of the parameters are set in.
the echo effector. Thereafter, the user may actuate the dials
to vary the initial values to medify the selected vocal effect.

In the succeeding stage of the effector, the setting of the
gain factors and the selecting of the delay terminals are
carried out by means of the switch matrix 45. Namely, upon
an actuation of the switch matriﬁc 45, control data are -
retrieved from the memory 66. The microcomputer 65

operates according to the retrieved control data to set the

16



such as a vocal effect and a sound field effect. Each of tne DUFTUﬂb
450-458 i's formed of hal f- transparent plastic material. H

described later, each button is lighted red in a-se -cted e &

i ghted green in a non-sel ected state, thereby ¢ g ”lly
recogni ze the state of each button. Further, a geal edl b

under’ the panel -45. Normally, the box 46 is seal 2 cover 47 such t hat

t he user cannot touch the box 46. In the figure, the cover Z7—+&5=gpened for
adj ust ment  opergdinofactdne GEAHGLhoand GRIMGRs andlitel seléctf thealblugti ng a
delay tinme, another dial 49 for adjusting a repeat (reverberation tlne) and

a command sw t cierb$inal® €EE1d LS dl BRIta'Rare normal |y seal ed, and

o et

Next, the description is given for shiftable range setting
of the dials, exemplified by the dial 48 which is actuated to
adjust the delay time. FIG. 3 shows a detailed plan view of
the dial 48. The dial 48 has a ring scale corriposed of ordered
radial marks of “0” to “10” at a pitch of “0.5”. In the figure,
the dial 48 is positioned to point a mark “6.5”.

In this embodiment, correspondence between the scale of
the dial and a range of the delay time is occasionally changed
by depression of the command switch 50. In detail, as shown
in FIG. 4, before the range change, the dial 48 points the
mark “6.5” so that the delay time is read “165 msec” within
an old range. Accordingiy, the delay time at the terminal TF
of the delay unit 61 is set to the read value “165 msec”.
Then, the switch 50 is turned on to command the range
change. After the range change, the old range of the delay
time .is shifted so that the value corresponding to the pointed
mark “6.5” is shifted to correspond to a center mark “5.0”.
Stated otherwise, the previous set value “165 msec” is shifted
to correspond to the center mark “5.0”. Accordingly, the old
range 100-200 msec of the delay time is upward slid to a new
range 115-215 msec, thereby allowing upward extended
adjustment of the delay time. The switch 50 may be

17



theéefore aré not actuated. Another switch group 51 is provi qlﬁsdson a l
side of the panel 45 for key adjustnent. The switch group 51

|
shift a key of the nusical sound signal up and do _ Ifiﬂ
otherwi se to set a standard .or natural key.  Furthel}, TNi&r$HrS : 1”/

eft
6IR{fhceq

i ntroduced by the set keys. A power switch 52 is dijsposeBEunder the sw
group 51. A photo-receiver 53 is disposed over the SWwtch gtoup
receiving an infrared-ray transmtted froma renote controller (not shown).

The i nventive

ideprelssed twticei o moregrseothat shehersieisslidcpwalirtect or .

Bef ore describing an inventive feature of the

successively. The range can be shifted downward by actuating
the dial 48 to point a desired mark smaller than “5.0” and
subsequently by depressing the command switch 50. By such

a manner, many and unspecified users can select a desired

‘range as they like. Further, the command switch 50 is

actuated after the setting of the echo level, the delay time
and the repeat by the dials 41, 48 and 49, so that these set
parameters are memorized to reserve the desired echo effect.
Later on, the memorized parameters are read out to restore
the desired echo effect.

Next, the description is given for detailed structure of
the switch matrix or switch group 45. As noted before, each
button contained in the switch group 45 is formed of
half-transparent plastic material. A pair of LEDs are
disposed inside one button to light the same in red under the
selected state and to light the button in green under the
non-selected state. FI1G. 5 shows an eiectrica,l lighting
structure of the switch group or switch matrix. As shown in
the figure, a first button 450 encloses therein a pair of LED
810R which emits red light and LED 810G which emits green
light. Each cathode of the LED 81OR and the LED 810G is
commonly connected to the ground through an emitter and

collector path of a transistor 820. A base of the transistor 820
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9 etho ef fector, general construction and operation thereom“b\

di scussed bri ef I y in conjunction with FIG 10 to facilitat eTngggaér andl ng
of the invention. The general echo effector treats a |taI ﬁ‘ Wed

audio input signal is converted by an A/D converter Of iy Ami
out put signal is converted by a D/A converter. As shown 'Tn F
i nput’ signal is applied to an input termnal of an 4 and
applied to one input term nal of another adder 15. An adde
adder 15 is 0ut1stddm:tbc&edatb @utmtnna,l 870 through a resistor. The

s’ also

terminal 870 receives a drive signal D0 to drive the transistor
820 to light either of LED 810R and LED 810G. The
remaining buttons 451-458 enclose therein a pair of LEDs
and have the same structure as the first button 450.

On the other hand, anodes of the red LEDs 810R-818R
are commonly connected altogether. A transistor 83R is
interposed between tilat common connecting point and a
power supply line V. In similar manner, anodes lof the green
LEDs 810G—818G are commonly connected to each other.
Another transistor 83G is interconnected between that
common junction and the power supply line V. A base of the
transistor 83R receives a control signal as it is from a terminal
85. A base of the other transistor 83G receives an inverted
form of the control signal through an inverter 84. Namely,

| the pair of the transistors 83R and 83G are alternatively
turned on by the control signal applied to the terminal 85.

The terminals 85 and 870-878 are connected to the
microcomputer 65 (FIG. 2). The microcomputer 65 detects
the state of the respective buttons 450-458 and controls a
light color of each button according to the detected states in
time-divisional manner. N amely; the microcomputer 65 feeds
to the terminal 85 the control signal effective to determine

which of the red and green colors is assigned to each of the
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signal of the echo effector. On the other hand, an added tesutt—of—the
adder 14 is fed to a delay unit 16. The delay unit 16 is corrposed of a ced'
and- ot her el ements, and operates in synchronization W|th

to sequentially write data of the audio si gn T

according to addresses counted by the clock, an"(# t

data after a predeterm ned tine interval, th l:-eh_;_;a ng the deI ay of
the digital audio signal. The delay unit 16 has a pTTJra | ut put taps
whi ch corr espbudtons s&&ﬁbﬁ%lmmﬂnfeehme dieisignbl meannenewdfilé bRet aps is
selected by a switch 17 which is linked to a first di al (not shown) so as

to set a desineitrdebmputere65Audeessisdly iapiflies the drive signals

D0-D8 to scan the buttons 450-458 in synchronization with
the control signal.

For example, the first button 450 is lighted red, while the
remaining buttons 451-458 are lighted green. In such a case,
the microcomputer 65 applies the control signal of a high
level to the terminal 85 at a first timing to thereby turn the
transistor 83R on. Consequently, only the LED 810R is
turned on at this moment to thereby light the button 450 in
red. At a subsequent timing, the microcomputer 65 switches
the control signal to a low level to turn the transistor 83G on.
At this moment, only the drive signal D.l is turned to the high
level. Accordingly, only the LED 811G is activated at this
moment to thereby light the button 451 in green. Thereafter,
similar operation is repeated for the buttons 452-458. By
such a manner, the set of buttons 450458 is cyclicly scanned
to light the buttons in either of red and green. The pair of
the red and green LEDS are selectively activated to visually
indicate the selected and non-selected stafes of the switch
matrix 45. More importantly, it is not necessary to provide a
transistor to each LED, but the total number of the
transistors is only a sum of the number of buttons and the

number of the light colors (9 + 2 = 11 in the FIG. 5
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sel ect ed by the switch 17 is fed back to anot her input termnar of the
adder 14 through a nmultiplier 18, a gain of e Gean ontraqlled by
a seeond dial (not shown). 10 The sare del dyathssgnat Hi :hTﬂsﬁ mﬁ ced
anot her input termnal of the adder 15 to add i th REPLACPUt
a multiplier 19, a gain of which is variably
(not 'shown), thereby form ng the output signal. In such a construction of
t he echo effector, the second
coustruction), thereby simplifying the circuit structure.
Next, the description is given for a sound field effector
incorporated in the karaoke amplifier of FIG. 1. FIG. 8 shows
a basic construction of the sound field effector. As shown, an
A /D converter 91 converts a paﬁr of audio input signals L and
R corresponding to left and right stereophonic channels into
digital signals, which are fed to a subsequent digital signal
processor (DSP) 92. The DSP 92 is composed of an equalizer
921 and a main processor 922, and is controlled by a |
microcomputer 93 to carry out various processes. The
equalizer 921 controls a frequency response of the digital
signal. The main processor 922 applies delay and addition
operation to the digital signal according to a given algorithm
so as to synthesize reflection or reverberation sounds by the
delay operation, which would simulate a virtual space. The
microcomputer 93 operates according to a control program
stored in a ROM 94 to control the DSP 92. During the
control procedure, the microcomputer 93 writes and reads
various data into and from a RAM 95. A D/A converter 96
converts the digital signals subjected to the sound field
process by the DSP 92 into four analog audio signals FL, FR,
RL and RR corresponding to four loudspeakers of front left,
front right, rear left and rear right.

Before describing a best mode of the sound field effector,
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di aI S actuated to vary the gain of the anplifier 18 so as to adjust a
repeat of the echo. However, this adjustnent causes vari ati s $heetddas Been

attenuati on degree of a si gnal circulating a | oop corrposed of u mﬂ m

unit 16, the switch 17, the nmultiplier 18 and the adder 14.

magni t ude of a signal fed to the anplifier 19 i heref-ore, an
of the multiplier 19 varies, even thoti§hs WE@TWBEEN he
multiplier 19 is fixed. Further, the first dial is_acPiat8dEPo vary the

out put | evel

del ay time, whizkirapleenodet isybmeﬂwedmussed woafacilitdterarioterstan ding.

Consequent |y,

t he magni tude of the signal

t hough the gain

of parameters to adapt the DSP 92 to a desired sound field.
If the sound field is to be changed, the program Which
determines the parameters is replaced by another to
synthesize suitable reflection and reverberation sounds. The

ROM 94 provisionally stores different prograins

. corresponding to various typical rooms such as a concert-hall

and a live house so as to create a variety of sound fields.

In the simple mode, the provisionally prepared program
is designed to create a sound field simulative of a general
virtual room. Therefore, a user ﬁeeds to modify the program
in matching with a specific room in which the karaoke
amplifier is actually installed.

For this purpose, as shown in FIG. 9, the sound field
effector is provided with a preset mode storage and a user
mode storage. The preset mode storage stores a plurality of
programs Prg.1-Prg.n for a plurality of sound field types,
which are designed to create a sound field in a general virtual
room. The user edits these original programs in matching
with a specific actual room.in which the karaoke amplifier is
installed. The user mode storage stores the modified
programs, which are selectively called to create a desired

sound field adapted to the actual room situation. However, if
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fed to the multiplier 19 is al so
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thereof is fixed. Therefore, there is an inherent t hese
paraneters of the repeat, the delay tine and the echo | evel. referring

to FIG 2, the description is given for an enbodi nent of arThlsr$h®anas Reed
ef fector int egrated in the karaoke anplifier of FIG 1. The W "!
I'ng an

has a preceding stage for creating a sinple echo
for © 11 creating a non-directional reverberatio TFEB%I—@ ece
REP:
the karaoke amplifier is relocated to another ‘rsemT_&

ot Uhn.vv

editing work must be done again.

Now, the best mode of the sound field effector shown in
FIG. 8 is described in conjunction with FIG. 6. In this
embodiment, a plurality of programs are provisionally
prepared correspondingly to not only types of sound fields,
but also types of room situations. ’I‘he type of the room
situation is classiﬁed in terms of tyf)ica,l floor pla,n, typical
accommodation capacity and typical frame construction such
as woodwork and concrete steel.

In operation of the sound field effector, the user initially
designates a type of the room situation in which the karaoke
amplifier is installed. This room type designation is inputted
by means of an infra-red remote controller (not shown in the
figure) through the photo-receiver 53 (FIG. 1). The
designated room situation is indica,ted. by type i. Then, the
user designates a desired type of the sound field indicated by
number k. After the designa,tion.of the sound field type or
sound field kind and the room type, a particular program
identified by the number k and the type i is retrieved from

~ the ROM 94 to set the algorithm for the sound field control.
By such a manner, the user can obtain a desired sound field
adapted to the actual room situation. Once the karaoke

amplifier is installed, normally the room type is unchanged.
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succeedi ng stages are controlled by a common m croconputer 65. As—shewain
the figure, an audio input signal is fed through a term na'Th?s%htO one i nput

termtnal of an input adder 14 -and to one input ter a | BgiBe ced
15. "An added result of the adder 15 is outputted TMPLeced _ M
signal. On the other hand, an added result of the jadder g4 i'J"H&

delay unit 61. The delay unit 61 is conposed of a h as RAM an
operates according to an address counted in synchronization with a sanpling

clock for sequéhepforeytheimpriatypeis bhty dhataled at hedilitidd into the

menory, and for sequentially reading out the data after a given tine

interval, therqpytAltAtion 6 dtheelscqtion. dOtR¥rwise, the sound field

effector is prohibited to change the room type. When the
room type is changed from i to j by the relocation of the
karaoke amplifier, the old program numbered k belonging to
the type i is replaced by a new program numberéd ko
belonging to the type j.

The inventive sound field effector or sound field
controller must store the different programs in the ROM 94 in
correspondence to the types of the room situations. However,
the user does not need to edit the programs, but the maker
presets versions of the programs for the various types of the
room situations (the user does not commit the preparation of
the programs). Therefore, after the sound field controller is
installed, the user simply designates a type of a desired sound
field .in order to obtain a sound field effect adapted to the
room situation, thereby satisfying both of the operability of
the effector and the quality of the sound field. In modification
of the sound field effector, the designation of the room type is
allowed only when the effector is installed, and thereafter the
designation is fixed or locked unless otherwise exceptionally
requested. |

As described above, the invention can generally facilitate

setting of effects in the effector apparatus. Specifically,
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The delay uni't 61 has a plurality of output terminals TD1- TDn whi ch out put
st epwi se del ayed signals having stepw se different delay tinmes. The
respective delayed signals are nultiplied by corrgspending nultlpllers
621-62n with multiplication factors or gain factqg o AT
conputes a sumof these nultiplied results. The
63 is fed to another input term nal of the output ad
delay unit 61 outputs through an output term nal TF a separate delayed
si gnal havi ng a@ordingeicayhé ifivst agpech ofsthéénventionplthedubsr ganul tiplier
64 with .a gain factor GF. The nultiplied result is fed back to

readily create a desired echo effect or the like without

complicated dial operation even though the echo effect is
determined by a plurality of parameters. Furt]ier, according
to the second aspect of the invention, a range of the variable
parameter can be extensively shifted by the switch and dial
operation. Therefore, many and unspecified users of the
karaoke amplifier can freely input a desired value of the
parameter as they like. Moreover, according to the third
aspect of the invention, the sound field effector stores the
control programs corresponding to the types of the room
situations, which are not prepared by the user, but which are
preset by the maker. Therefore, the user can readily create a
sound field adapted to the actual use and situation of the

sound field effector.
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12 anot her input termnal of thé aaaer A —tnsuch—a ruc I on

t
m croconputer 65 sets the gain f mul l !l
output termnals TD1- TDh and TF. gﬁﬁetlﬁ ]a‘ﬁiﬁd s ! "”“'

m croconput er 65 reads out control rmry 66 accor di ng to

states of the switch group or matr ls 4% e
command switch 50. Further, the sunmed result by the HIH@(SHEETHAsBEENh
precedi ng signal nodified by the echo, is fed to respgecti vBEPLACED

What is claimed is: |

1. In an effector for imparting an effect to an audio signal

based on values of a plurality of parameters, a parameter
setting apparatus comprising:

. memory means for memorizing an interrelationship
among the plurality of the parameters which are mutually
related to each other;

first setting means for independently setting one or more
of the parameters to desired values; 'a,nd

second setting means for dependently setting the
remaining parameters to appropriate values according to the
desired values and the memorized interrelationship.
2. The parameter setting apparatus according to claim 1;
wherein 'the memory means comprises means for memorizing
a three dimensional interrelationship among three parameters
of a delay time, a repeat and an echo level, which are suitably
set to create a desired echo effect.
3. The parameter setting apparatus according to claim 1;
including additional memory means for memorizing a
plurality of effects such that each effect is memorized in terms
of a set of initial values of the parameters, and selecting
means for selecting a desired effect so that the set of the
initial values of the parameters corresponding to the desired

effect is read out from the additional memory means so as to
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3

synchroni zation with a sanplin m

precedi ng output signal to be he RA L Lor_sucecessregl v
reading the data after a given delay tine interval %?%ﬁTﬁéﬁi%&Nn; t he
signal delay in manner similar to the preceding dalay ufE-8%EDThe :
succeedi ng st daeparts thepdesired effct tonthe iggidiocsignag) s for Tnparting a

non-directional reverberation to stereophonic sounds. The delay unit 71
outputs from te&r i effbelor £8r dftparting an effect to an audio signal

ccessively witing data of the

Lﬂgg;elt q;(r:ln;:lgﬁl ?20Rf [ ﬁ ?ﬁgagug%%%péﬁﬁﬁ The .82: aﬁ“ll“““iﬁ“lﬂﬂﬂlmgggg of

a RAMor the |ike, and operate ﬁceﬁn addr ésstcotnt®d Sin*

according to a value of a parameter, a parameter setting
apparatus comprising;:

input means having a scale composed of ordered marks
for normally i)ointing a mark in order to set the parameter,
and for occasionally inputting a command to change a range
of the parameter;

memory means for memorizing a correspondence between.
the scale of the input means and the range of the parameter;

determining means for determining a value of the
parameter within the range according to the pointed mark
based on the memorized correspondence between the scale
and the range; and

changing means operative according to the command for
rewriting the correspondence between the scale and the
range, memorized in the memory means so as to effect the
change of the range. |
5. The parameter setting apparatus according to claim 4;
wherein the changing means comprises means operative
according to a shift command which indicates a shift amount
of the range for shiftably rewriting the correspondence
between the scale and the range by the shift amount so as to

effect a shift change of the range relative to the scale.
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TRl""+ TRn del ayed signal s having stepwi se different delay times_The signals

outputted fromthe | eft channel naI s TL1- TLn are mul tiplied by
corresponding multipliers REPLACEIVENT SHE Liﬂfumﬁheét eeﬁlR cdd
factors GL1-G.n. The adder 72L. c Jm"ﬁmi the

and the precedi ng out put signal mc‘m”ﬂm m
froman output termnal 74L as a |'ef t© cﬁanhelssngnal

6. In an effector operative according to a selected program for
creating an effect simulative of a sound field in matching with
a room situation under which the effector is installed, a
program selecting apparatus comprising;:

memory means for storing a plurality of programs which
can be selected in terms of types of sound fields and types of
room situations;

first designating means for designating a desired type of
a sound field;

second designating means for designating a desired type
of a room situatién; and

selecting means for selecting one program from the
memory means according to both of the designated type of
the sound field and the designated type of the room situation.
7. The program selecting apparatus according to claim 6;
including means for allowing the second designating means to
designate the type of the room situation when the effector is
installed and for inhibiting the second designating means

after the effector is installed.

28



effector. In'similar manner, the respectlve del ayed signals fromthe output
terminals TR1-TRn are nul ti pI i ed by corresponding nultipliers 73R1-73Rn
with-gain factors GRl-GRn. The adder 72R calculates a sum of these
multiplied results and the preceding echo signal fromm
is then outputted from another output termnal 74R as atfi gal ht channel

signal of the effector. The microconmputer 65 cal cul at s t _
G.1-GE&.n and GR1-GRn and selects the delay termnals In
this setting and sel ecting, necessarABSTRACTata ar he

menory 66 according to the state of the switch matrix 45 the d| als 41, 48
and 49, and the
In an echo effector for imparting an echo effect to an

audio signal based on values of a plurality of parameters, a
memory is provided for memorizing an interrelationship
among the plurality of the parameters which are mutually
related to each other. A dial is actuated for independently
setting one or more of the parameters to desired values. A
microcomputer dependently sets the remaining parameters to
appropriate values according to the desired values and the
memorized interrelationship. Further, in a sound field effector
‘operative according to a selected program for creating an
effect simulative of a sound field in matching With. a room
situation under which the effector is installed, a program
memory stores a plttrality of programs which can be selected
in terms of types of sound fields and types of room situations.
A first switch is operated for designating a desired type of a
sound field. A second switch is operated for designating a
desired type of a room situation. One program is selected
from the program memory according to both of the

designated type of the sound field and the designated type of

the room situation.
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command switch 50. In order to provide the echo, the effector is
functionally conprised of delay neans in the formof the delay unit 61 for
vari ably delaying the input signal to output stepw se del ayed signals and a
separately del ayed signal, nmeans for nmultiplying the separately del ayed
signal with a certain gain factor and fqr/@dding the nultiplied result to
the input signal to thereby feed back the multiplied result to the del ay
unit 61, and 14 '
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synf.hesi zi ng ‘neans (including the output adder 15) for nultiplying the

st epw se ‘del ayed signals with corresponding gain factors which are

deter.m ned by a parameter indicative of the echo level, and for summi ng
these nultiplied results and the input signal to synthesize an out put
signal. Further, first parameter settingmgans in the formof the dial 41

I ndependently sets a first paraneter representative of the echo |evel.
Second paraneter setting neans in the formof the mcroconputer 65 selects
one of the stepw sq del ayed signals and sets@fhe suitable delay tinme of the
separately del aye@signal,according to the pﬁfaneter correlationship
menorized in para er ih_ornation menory nmedns in the formof the

e
&
c ™
= Ein?
~N 1o '
3 FEERN
TN N
o g o E
g X '___?(D
::’//555\\:] u ’:}\ o O
L W N LN 8
~N
o
O -~ g
™ 8 9

Microcomputer
2
3l
Ol




menmory 66 and according to the value of the first parameter set by the
first parameter setting neans. The nenory neans, i.e., the nenory 66
further stores initial values of the various paraneters in a set by set in
correspondence to a plurality of effect species. The switch matrix 45 is
actuated to designate a desired one of ghegeffect species or effect kinds.
One set of the initial values of the rgneters are read out fromthe
menory neans according to the design fﬂgct species for initial setting
of the effector. Next, the description'is given for the parameter

.adj ustnent by nmeans of the dials and the m croconputer. In FIG 2, the
dials 41, 48 and 49 are indicated iIIustra%iver by

4

48
FIG.4
. Delay time
Dial scale Old range | New range
0 100 115
05 105 120
1 110 125
15 115 - 130
2 120 135
25 ' 125 140
3 130 145
35 135 150
4 140 155
4.5 145 160
5 (Center) 150 165
5.5 1565 ///’170
6 160 175
6.5 165 180
7 170 185
7.5 175 190
8 180 195
85 185 200
9 ‘ 190 205
9.5 195 210
10 200 215




15 'equi val ent variable resistors or potentioneters which input divided
voltages.” Actually, the anal og voltages which vary by actuation of the
dials are converted by A/D converters into correspondi ng digital signals,
whi ch are then fed to the m croconputer 65 as input parameter values by the
dials. In the preceding stage of the ef4gtgor, the gain factors or
coefficients GD1-GDn are directly set by t he d| al 41. The gain factor GF is
set dependently on the val ues of GD1

\'

FIG.6

Types of sound fields

Number Number Number Number
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Further, the selection of the delay terminals TD1-TDn and TF is controlled
dependently on the val ues of GDl-CGDn. For exanple, the nenory 66
previsionally stores a table which indicates interrelationship anong the
paranmeters, i.e., the values of the various gain factors and the sel ection
orders of the delay termnals. The tablgg/gs accessed according to the input
val ués of GD1-GDn for reading out d fegtive to determ ne the val ue of
GF and to determne the selection ofalt:tal'léi_e{?tay term nals TD1-TDn and TF. In
this enbodinment, the interrelation is experinentally determ ned between the
gain factors and the delay term nals, under which the echo level is
linearly varied in response to the actuation of the echo

Delay time Repeat Echo level

e

921 922 %2
91 e _/ ------- iy, 9 Output
nput / DSP / ’ FL .
Lo— T Man 5, HRo
A/D| | |Equalizer processor [— DA %0
R G o

93 —{ Microcomputerk=> RAM |— 95

I

94 —| ROM




| evel dial. The thus determined interrelation is nenorized as the table
data. As described above, normally the dial 41 is only actuatable to adjust
t he.echo | evel. However, by opening the 16 seal ed box 46, the dial 48
can be actuated to adjust the delay tine and the dial 49 can be actuated to
adj ust the repeat. Consequently, the ngpgy 66 stores a three-dinmensional
data table which indicates the interrelatigon anong the echo |evel,

Types of sound fields

Preset mode Prg. || Prg. || Pre. | ... Prg.
1 2 3 n
Edit| Edit] Edit Edit

Prg. | | Prg. | | Pre. Prg.
User mode 1 5 ol — N

FIG.10
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A

ot h'ej’_del ay time and the repeat, thereby determ ning total or inf-égrél
setting of the gain factors and selecting of the delay term nals when each

‘of the dials 41, 48 and 49 is actuated. The sw t chabriseAS—gs—Seqen

buttons 450-456 which are assigned to various Ki n'sR@iLAMNT?ﬂ'éﬁs One
of the buttons is depressed to select a desired k\nd-of ect so

that the initial set of the paraneter Malues corrd
vocal effect are read out fromthe menmory 66. Thelsi-eroee FHEET 65 oper at es
according to the paraneter values to set the gain factors GDl-GDn and G-

Tt a “var ucBRR EGIOR WITH INFHGRASETIING O CONTROT ' o
~ PARAMETERS AND ADAPTIVE SELECTING OF .-
CONTROL PROGRAMS

L

;_ BACKGROUND OF THE INVENTION e

The present invention relates to an effector apparatus
integrated into an audio amplifier such as a karaoke amplifier

which is used by many and unspecified users.

In a specific use of the amplifier such as karaoke
amus_ément, various effects including an echo and a sound
field are imparted to an audio signal such as a musical souﬁd
signal which is amplified by the amplifier. In the karaoke
amusement, the various effects are applied to the audio signal
in order to improve atmosphere of the performance and
situation. |

Referring to FIG. 7, a conventional echo effector is-
briefly described. The echo effector has a front operation
panel which contains three dials 11, 12 and 13 for adjusting a -
delay time; a repeat and an echo level, respectively. The echo |
effector imparts an echo to an inputted audio signal according

| to these parameters of the delay ﬁme, the repeat and the
echo level. Such an echo effector is integrated into the

karaoke amplifier or the like. However, these parameters are

|



the echo effector. Thereafter, the user may actuate the dials to vary the
initial values to nodify the selected vocal effect. —kn-the succeedi ng stage
of the effector, the setting of the gain factors a dngiag\@@\h
delay term nals are carried out by .nmeans of the swyjtch matri
upon an actuation of the switch matrix 45, control |ldodia: a4 . lhaxed)) f rom
the menory 66. The nicroconputer 65 ope[bt es accor gt
control data to set the 17 :

not independent from each other, but are mutually related to
each other. Therefore, an adjustment of one parameter a.ffécts
values of the remaining parameters. For example, the value of
the echo level is unwantedly varied when either of the delay
time and the repeat is adjusted. Therefore, it would be
difficult to freely set a desired value of the echo level. If such
an echo effector is owned by a specified user, a total
adjustment may be conducted by trial and error method.
However, the karaoke amplifier is generally used by many and
unspecified persons. It is practically difficult for each person
to set a desired echo effect according to his/her preference.

In another point of view, a range of each parameter is |
preset by factory. Therefore, a user can only operate the dials
11, 12 and 13 within the fixed range. The user could not
adjust a value of each parameter beyond the preset range. For
example, if the range of the delay time is preset from 0 msec
to 100 msec, the user could not set the value of the delay time
to 150 msec out of the range. Generally, the karaoke amplifier
is used by many and unspecified persons having diverse and -
different preferences over a wide range. Therefore, the
factory-set range could not cover such an actual wide range.

In a separate point of view, a sound field effector is
iﬁtegrated into the karaoke amplifier in addition to the echo

effector. The sound field effector is operated by a control

|!



gai n factors GL1-G.n and GRL-GRn and to select the del ay termnals TL1-TLn
and TR1- TRn. Next, the description is given for shiftable range setting of

ring scal e conposed of ordered radial marks of "O0O" [
"0.5". In the figure, the dial 48 is pasitioned to i e 51‘In
thi s enbodi nent, correspondence between the scale phiae di @b‘a nge
of the delay tinme is occasionally changed by depredsien-0f " tte-corian

switch 50. -1 npdlghabin t8%rede¥mh tPpldat scin@ HAHS HBHSRRIThE

48 points the

amplifier is installed in various types of rooms. The program
is edited by a user to modify the sound field to conform with
situation of the room. This edit work may be conducted
initially at the insta,_lla.tioﬁ. However, if the amplifier is
replaced, the edit work must be done again. Even worse, if
the sound field effector stores a plurality of control programs
corresponding to different types of sound fields, such an edit

work must be carried out for each program.

SUMMARY OF THE INVENTION

~ As noted above, the conventional echo effector and the
sound field effector are not designed in taking account of
many and unspecified users, thereby suffering from poor
operability and complicated initial setting. In view of the
drawbacks of the prior art, an object of the invention is to
provide an effector exhibiting improved operability for many
and unspeciﬁed users, when applied to a karaoke 'amp']iﬁer or
the like. | -

According to a first aspect of the invention, in an effector

for imparting an effect to an audio signal based on values of a
plurality of parameters, a parameter setting apparatus
comprises memory means for memorizing an interrelationship

among the plurality of the parameters which are mutually

!



mark "6.5" so that the del ay tinme is read "165 nmsec" within an old range.
the delay time at the termnal TF of the delay unit 61 is set
to the read value "165 nsec”. Then, the switch 50 is turned on to command

Accordi ngly,

t he range change.

shifted to correspond to a center mark "6.0". Statfp

Is shifted so that the value corresponding to the DQEQ,E_EQEW&ES"‘_ S
ed ot herw se,” the

After the range change, the old range of the delay tine

previ ous set value "165 nsec" is shifted to corregp g.t@?t F&Bc er {{mar k

ok "o PR RO, Sl kAT sl

adj ust nent of

"5.0". Accordingly, the old range 100-200 nsec of el ay {IWs" Ty

pwar d

setting one or more of the parameters to desired values, and
second setting means for dependently setting the remaining

parameters to appropriate values according to the desired

values and the memorized interrelationship. In operation, one

or more of the parameters is manually set while the

remaining parameters are automatically set by computation

dependently on the manually set parameter(s). Therefore, the

free setting of one parameter does not cause unwanted

variation of other parameters, thereby avoiding the effect

from deviating from a desired condition. Further, the user

does not need to adjust all of the parameters.

According to a second aspect of the invention, in an

effector for imparting an effect to an audio signal according to

a value of a parameter, a parameter setting apparatus

comprises input means having a scale composed of ordered

marks for normally pointing a mark in order to set the
parameter, and. for occasionally inputting a command to

change a range of the parameter, memory means for

memorizing a correspondence between the scale of the input

means and the range of the parameter, determining means for

determining a value of the parameter within the range
according to the pointed mark based on the memorized

correspondence between the scale and the range, and

!



18 depressed twice or nore, so that the range is slid upward successively.
The range can be shifted downward by actuating the dial 48 to point a
desired mark smaller than "5.0" and subsequently. by depressing the conmand
switch 50. By such a manner, many and unspecifi sers _can_select a
desired range as they like. Further, the conmand gpbigBe@Ont SHagrUpt ed
after the setting of the echo | evel, thé delay tji ne anﬂ t&%BrﬁEBat by the
dials 41, 48 and 49, so that these set Date : 7

Y

changing means operative according to the command for
rewriting the correspondence between the scale and the .
range, memorized in the membry means so as to effect the

. change of the range. In the range change operation, the input
means is manually operated to point a mark remote from a
reference point such as a center mark, while an auxiliary
switch is depressed to input the range change command.
Consequently, the range of the parameter is shifted by a ~
difference between the pointed mark and the center mark.
Stated otherwise, a new value of the parameter is changed to
a sum of an old value and that difference. . -

According to a third aspect of the invention, in an

effector operative according to a selected program for creating
an effect simulative of a sound field in matching with a room
situation under which the effector is placed, a program
selecting apparatus comprises memory means for storing a
plurality of programs which can be selected in terms of types
of sound fields and types of room situations, first designating
means for designaﬁng a desired type of a sound field, second
designating means for designating a desired type of a room
situation, and selecting means for selecting one program from
the memory means according to both of the designated type
of the sound field and the designated type of the room

situation. In the inventive apparatus, the plurality of the



paranmeters are nenorized to reserve the desired echo effect. Later on, the
menori zed parameters are read out to restore the desired echo effect. "Next,
the description is given for detailed structure of the switch matrix or
switch group 45. As noted before, each button contai nes: he svmtch group -
45 is formed of half-transparent plastic material. A 3

di sposed inside one button to |ight the$sane in red der t e Sel e
state and to light the button in green under the non seg@GtkcFEsgqggg FI
shows ‘an el ectrical lighting structure of the switchs M't"Ch

T X AS ShOWolthiioaid PibBaréd dibs kAR Ro S 8355 tHeotyBas

of LED

of the sound fields, but also the types of the room situations.
These programs are preset by factory. The user can create a
desired sound field in taking account of an actual room

situation without modification of the progra.rh.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front view of an inventive karaoke . ~
amplifier.

FIG. 2 is a block diagram showing an embodiment of an
echo effector installed in the karaoke amplifier.

FIG. 3 shows a plan view of a dial coupled to the echo
effector. |

FIG. 4 is a table diagram showing a correspondence
between a scale of the dial and a range of a delay time
parameter.

FIG. 5 is a circuit diagram showing an illumination
system of switches provided in the écho-eﬁ'ector.

FIG. 6 is a schematic diagram showing operation of a
sound field effector installed in the karaoke amplifier.

FIG. 7 shows a front view of an opera.tibn panel of a
conventional echo effector.

FIG. 8 is a structural block .diagram showing an

embodiment of the sound field effector integrated in the



:810R which emts red light and LED 810G which emts green light. Each
cat hode of the LED 810R and the LED 810G is commonly connected to the
ground through an emitter and collector path of a transistor 820. A base of
the transistor 820 19 is connected to a term nal_870 throu stor.
The termnal 870 receives a drive signal DO to dri \‘ERE‘EEA'BE}QE?GTM‘:T8 0to

| i ght either of LED 810R and LED 810G _The remai nin tt 1 8
encl ose therein a pair of LEDs Date : 6%@‘@6 .

inventive karaoke amplifier.

FIG. 9 is an illustrative diagram showing an edit
operation of programs. |

FIG. 10 is a block diagram showing a simplified electrical

structure of an ech_(_) effector.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, embodiments of the invention will be -
described in conjunction with the drawings. FIG. 1 shows a
front view of an operation panel of an inventive karaoke
amplifier. Namely, the invention is applied to the karaoke
amplifier which imparts a desired echo effect to a live voice
signal inputted from a microphone while mixing the voice
signal with a musical sound signal of an orchestral
accompaniment (karaoke) fed from an external source such as
an optical disk and VTR, and which further creates a sound
field effect to present an audio spatial atmosphere.

As shown in the figure, the operation panel is provided
with knobs or dials 41, 42 and 43. Normally, a user is allowed
to operate the dial 41 to adjust an echo level. The dial 42 is
operated to separately adjust a tone volume of the live voice
from the microphone. The master dial 43 is operated to
adjust a total tone volume.

The panel has on its central area a switch group 45

|!



and ﬁave the sane structure as the first button 450. On the ot her hand,

anodes of the red LEDs 810R-818R are commonly connect ed altoget her. A
transi.stor 83R is interposed between that -common co

power supply line V. In simlar manner, anodes of tfjef
are commonly connected to each ot her. Anot her trans stor
i nt erconnected between that common junct8on and the’
base of the transistor 83R receives a control signal™
terminal 85. A base of the other transistor 83G receives an mve""‘f‘

of the control céﬂﬂﬂﬁhng Buatbnélvmot%szfor DeleRting Vafiow effeétd he

transistors 83R and 83G are alternatively

such as a vocal effect and a sound field effect. Each of the
buttons 450-458 is formed of half-transparent plastic

material. As will be described later, each button is lighted
red in a selected state, and is lightéd green in a non-selected
state, thereby enabﬁng the user to readily recognize the state
of each button. Further, a sealed box 46 is provided under
the panel 45. Normally, the box 46 is sealed by a cover 47
such that the user cannot touch the box 46. In the figure, the
cover 47 is opened for adjustment operation. The sealed box
46 conta.iné a dial 48 for adjusting a delay time, another dial
49 for adjusting a repeat (reverberation time) and a command
switch 50. These dials and switch are normally sealed, and
therefore are not actuated. Another switch group 51 is
provided on a left side of the panel 45 for key adjustment.
The switch group 51 is actuated to shift a key of the musical
sound signal up and down by a half-tone, or otherwise to set
a standard or natural lkey. Further, various effects are
introduced by the set keys. A power switch 52 is disposed
under the switch group 51. A photo-receiver 53 is disposed
over the switch group 51 for receiving an infrared-ray
transmitted from a remote controller (not shown).

The inventive karaoke amplifier incorporates therein an

echo effector. Before describing an inventive feature of the

!



turned on by the control signal applied to the termnal 85. The term nals
85 and 870-878 are connected to the m croconputer 65 (FIG 2). The

m croconputer 65 detects the state of the respective buttons 450-458 and
cantrols a light color of each button according t '
time-divisional manner. Nanely, the m croconputer
85 the control signal effective to deterQnne whic
colors is assigned to each of the 20

echo effector, general construction and operation thereof will
be discussed briefly in conjunction with FIG. 10 to facilitate
understanding of the invention. The general echo effector
treats a digital signal. An audio input signal is converted by
an A/D converter for admission, while an output signal is
converted by a D/A converter. As shown in FIG. 10, the
input signal is applied to an iﬁput terminal of an adder 14,
and is also applied to one input terminal of another adder 15.
An added result of the adder 15 is outputted as an output
signal of the echo effector. On the other hand, an added
result of the adder 14 is fed to a delay unit 16. The delay
unit 16 is composed of a RAM and other elements, and |
operates in synchronization with a sampling clock to
sequentially write data of the audio signal to be delayed into
the RAM according to addresses counted by the clock, and to
sequentially read the data after a predetermined time
interval, thereby achieving the delay of the digital audio
signal. The delay unit 16 has a plurality of output taps which
correspond to Stepwise different delay times. One of the taps
is selected by a switch 17 which is linked to a first dial (not
shown) so as to set a desired delay time. A delayed signal
selected by the switch 17 is fed back to another input.
terminal of the adder 14 through a multiplier 18, a gain of
which is variably controlled by a second dial (not shown).

"



buttons 450-458 in the time-divisional manner, while the m croconputer 65
successively applies the drive signals - DODB to scan the buttons 450- 458
in synchronization with the control signal. For exa pl e

450 is lighted red, while the renaining buttons green.
In such a case, the m croconputer 65 applies th a high
|l evel to the termnal 85 at a first timhg to t SIStOI’

83R on. Consequently, only the LED 810R is turndd P8l st "t his—nomet to
thereby light the button 450 in red. At a subseq ent tlmng the :

| [“r ;Lgfgf‘;‘rjt gg é@%ﬁ%&h&aﬁéﬂ §igHdl%s RIIPGIwALd o AfotR¥Finpltt Urn t.he
terminal of the adder 15 to add with the input signal through

a multiplier 19, a gain of which is variably controlled by a

third dial (not shown), thereby forming the output signal.

In such a construction of the echo effectc;r, the second
dial is actuated to vary the gain of the amplifier 18 so as to
adjust a repeat of the echo. However, this adjustment causes
variation in.an attenuation degree of a signal circulating a
loop composed of the delay unit 16, the switch 17, the
ﬁlﬁltiplier 18 and the adder 14. Consequently, a magnitude of
a signal fed to the amplifier 19 is varied. Therefore, an output
level of the multiplier 19 varies, even though the gain of the
multiplier 19 is fixed. Further, the first dial is actuated to
vary the delay time, which consequently varies a circulation
time of the loop. Consequently, the magnitude of the signal
fed to the multiplier 19 is also varied. Therefore, the output
level of the multiplier 19 is varied even though the gain
thereof is fixed. Therefore, there is an inherent interrelation
among these parameters of the repeat, the delay time and the
echo level. | |

Now, referring to FIG. 2, the description is given for an
embodiment of an inventive echo effector integrated in the
karaoke amplifier of FIG. 1. The echo effector has a preceding

stage for creating a simple echo, and a succeeding stage for

!



At this nmonment, only the drive signal Dl is turned to the high Ievel.
Accordingly, only the LED 811G is activated at this nonent to thereby |ight
the button 451 in green. Thereafter, simil-ar operation is repeated for the
buttons 452-458. By such a manner, the set of buttons 450-458 is cyclicly
scanned to light the buttons in either of red an t he
red and green LEDs are selectively actiMated to |%§ﬁ?’f"4%%§éthe

sel ected and non-sel ected states of the switch tantly,
it is not necessary to provide a transistor to e al -

nunber of the PaRLEG Iﬁiﬂ“?’éi’&%"ﬁai?g.*’%ﬂe#ﬁﬁ?%""%ﬁecﬁf&ﬁﬂ@md e

succeeding stages are controlled by a common microcomputer

65. As shown in the ﬁgure,.a,n audio input signal is fed
through a terminal 20 to one input terminal of an input
adder 14 and to one input terminal of an ouéput adder 15.
An added result of the adder 15 is outputted as a preceding
output signal. On the other hand, an added result of the
adder 14 is fed to a delay unit 61. The delay unit 61 is ~
composed of a memory such as RAM, and operates according
to an address counted in synchronization with a sampling
clock for sequentially writing data of the signal to be délayed'
into the memory, and for sequentially reading out the data
after a given time interval, thereby achieving the signal delay.
| The delay unit 61 has a élurality of output terminals
TD1-TDn which output stepwise -delayed signals having
stepwise different delay times. The respective delayed signals
are multiplied by corresponding multipliers 621-62n with
multiplication factors or gain factors GD1-GDn. An adder 63
computes a sum of these multiplied results. The summed
result by the adder 63 is fed to another input terminal of the
output adder 15. Further, the delay unit 61 outputs through
an output terminal TF a separate dela,yed signal having a
given delay time, which is then multiplied by a multiplier 64
with a gain factor GF. The multiplied result is fed back to

|



21 cbnst_ruction), thereby sinplifying the circuit structure. Next, the

description is given for a sound field effector incorporated in the karaoke

ef fector. As shown, an A/ D converter 91 converts
signals L and R correspondl ng to left and right s ereophom
digital signals, which are fed to a subk%quent di ¢i tal-~-s g gﬁ?ﬂ;..oc
(DSP) 92. The DSP 92 is conposed of an equali zer

amplifier of FIG 1. FIG 8 shows a basic construiu an-—pf-he-serng—

another input terminal of the adder 14. Ixi such a
construction, the microcomputer 65 sets the gain factors.
GD1-GDn and GF, and selects the output terminals
TD1-TDn and TF. In the setting and selecting, the
microcomputer 65 reads out control data from a memory 66
according to states of the switch group or matrix 45, the dials
41, 48 and 49, and the command switch 50.

Further, the summed result by the adder 15, i.e., the
preceding sigﬁa.l modified by the echo, is fed to respective
input terminals of a delay unit 71, a left channel adder 72L
and a right channel adder 72R in the succeeding stage. The
delay unit 71 is composed of a RAM or the like, and operafes
according to an address counted in synchronization with a
sampling clock for successively writing data of the preceding
output signal to be delayed into the RAM and for
successively reading the data after a given delay time interval,
thereby achieving the signal delay in manner similar to the
preceding delay unit 61. The succeeding stage has a pair of
left and right channels for imparting a non-directional
reverberation to stereophonic sounds.

The delay unit 71 outputs from terminals TL1-TLn and
‘TR1-TRn delayed signals hé.ving stepwise different delay
times. The signals outputted from the left channel terminals
TL1-TLn are multiplied by corresponding multipliers

it
B into
s8or

REPLACEMENT ISBIEEmp |

ield

|



921 and a main processor 922, and is controlled by a mcroconputer 93 to
carry out various processes. The equalizer 921 cont rpﬂuencv
response of the digital signal. The main processor §%€¥
addition operation to the digital signal accordi:ng o a ﬁl¥ E gl 1
as to synthesize reflection or reverberation sounds| matd ! g"E er
whi ch woul d sinulate a virtual space. TB8 mi croconpates=92—0peiat 85"
according to a control program stored in a ROM94 to control the DSP 92.

During the control procedure the m croconputer 93 wites and reads vari ous

data into and f3pm g3RAVARh AvegaRNYELIGHs GLEOOIH.! THESdde T2L,

signals subjected to t
calculates a sum of these multiplied results and the preceding

SO
i on,

output signal from the adder 15, which is then outputted
from an output terminal 74L as a left channel signal of the
effector. In similar manner, the respective delayed signals
from the output terminals TR1-TRn are multiplied by
corresponding multipliers 73R1-73Rn with gain factors
GR1-GRn. The adder 72R calculates a sum of these
multiplied results and the preceding echo signal from the
adder 15, which is then outputted from another output
terminal 74R as a final right channel signal of the effector.
The microcomputer 65 calculates the gain factors GL1-GLn
and GR1-GRn and selects the delay terminals TL1-TLn and
TR1-TRn. In this setting and selecting, necessary control
data are retrieved from the memory 66 according to the state
of the switch matrix 45, the dials 41, 48 and 49, and the
command switch 50. , |

In order to provide the echo, the effector is functionally
comprised of delay means in the form of the delay unit 61 for
variably delaying the inpﬁt signal to output stepwise delayed
signals and a separately delayed signal, means for multiplying
the separately delayed signal with a certain gain factor and
for adding the multiplied result to the input signal to thereby
feed back the multiplied result to the delay ﬁnit 61, and

.



process by the DSP 92 into four analog audio signals FL, FR, RL and RR
correspondi ng to four | oudspeakers of front left, front right, rear left
and rear right. Before describing a best nmode of the -----=-=-—-=--=—:---=-=-—iw
22 a sinple node is briefly discussed to facilitate g

I nvention. The sound field effector utilizes a pluralljity of paraneters fo
adapt the DSP 92 to a desired sound field. If the so .ndetﬁi:.q].tp...ﬁsgt.ﬁg&e .
ch anged, t he program whi ch PUIILIN. LeieelitmiIaImmTIIIe )

synthesizing means (including the output adder 15) for
multiplying the stepwise delayed signals with corresponding
gain factors which are determined by a parameter indicative
of the echo level, and for summing these mﬁlﬁplied res:ﬂts
and the input signal to synthesize an output Signal. Further,
first parameter setting means in the form of the dial 41
independently sets a first parameter representative of the
‘echo level. Second parameter setting means in the form of the
microcomputer 65 selects one of the stepwise delayed signals
and sets the suitable delay time of the separately delayed
signal according to the parameter correlationship memorized
in parameter information memory means in the form of thé
memory 66 and according to the value of the first parameter
set by the first parameter setting means. The memory means,
i.e., the memory 66 further stores initial values of the various
parameters in a set by set in correspondence to a plura.].ity of
effect species. The switch matrix 45 is actuated to designate
a desired one of the effect species or effect kinds. One set of
the initial values of the parameters are read out from the '
memory means according to the designated effect species for
initial setting of the effector. |

Next, the description is given for the parameter
adjustment by means of the dials and the microcomputer. In

FIG. 2, the dials 41, 48 and 49 are indicated illustratively by



det er mi nes the paraneters is replaced by another to synthesize suitable
refl ection and reverberation sounds. The ROM 94 provisionally stores
di fferent prograns corresponding to various typical roons_such

concert-hall and a live house so as to create a variffe iﬁ :
the sinple node, the provisionally prepared programij equn regte a
sound field sinulative of a general virggial room Therefare, a-Userry. nedds

to nodify the programin matching with a specifi¢ r ,.l:l\M’H-—P—h’
anplifier is actually installed. For this purpose, as shown in FIG 9,

sound fiel d efd e aleh ALABILFhotitdds P bRtehtiiHlEr s AMEn ARMift Use!
divided voltages. Actually, the analog voltages which vary by

actuation of the dials are converted by A/D converters into
corresponding digital signals, which are then fed to the
microcomputer 65 as input parameter values by the dials. In
the preceding stage of the .effector, the gain factors or
coefficients GD1-GDn are directly set by the dial 41. The
gain factor GF is set dependently on the values of GD1-GDn.
Further, the selection of the delay terminais TD1-TDn and
TF is controlled dependently on the values of GD1-GDn. For
example, the memory 66 provisionally stores a table which
indicates interrelationship among the parameters, i.e., the |
values of the va:cioﬁs gain factors and the selection orders of
the delay terminals. The table is accessed according to the
input values of GD1-GDn for reading out data effective to
determine the value of GF and to determine the selection of
the delay terminals TD1-TDn and TF. Iﬁ this embodiment,
the interrelation is experimentally determined between the
gain factors and the delay terminals, under which the echo
level is linearly varied in response to the actuation of the echo
level dial. The thus determined interrelation is memorized as
the table data.

As described above, normally the dial 41 is only |
actuatable to adjust the echo level. However, by opening the

t he
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node storage. The preset node storage stores a plurality of prograns
Prg.1-Prg.n for a plurality of sound field types, which are designed to
create a sound field in a general virtual .room The user edits these
original progranms in matching with a specific actu gr OTIT 1T

karaoke anplifier is installed. The user node st or g EELOCEMENTSHERT 1
prograns, which are selectively called 16 create a %EI reﬁl.,s?k{ﬁd]gbéel

adapted to the actual room situation. However,
sealed box 46, the dial 48 can be actuated to adjust the delay

time and the dial 49 can be actuated to adjust the repeat.
Consequently, the memory 66 stores a three-dimensional data,
table which indicates the interrelation among the echo level,
the delay time and the repeat, thereby deterrﬁining toi;a.l or
integral setting of the gain factors and selecting of the delay
terminals when each of the dials 41, 48 and 49 is actuated.
Thé switch matrix 45 has seven buttons 450-456 which
are assigned to various kinds of vocal effects. One of the
buttons is depressed to select a desired kind of the vocal
effect so that the initial set of the parameter. values
corresponding to the selected vocal effect are read out from
the memory 66. The microcomputer 65 operates according to
the parameter values to set the gain factors GD1-GDn and
GI" and to select the delay terminals TD1-TDn and TF. By
such an operation, initial values of the parameters are set in
the echo effector. Thereafter, the user may actuate the dials
to vary the initial values to modify the selected vocal effect.
In the succeeding stage of the effector, the setting of the
gain factors and the selecting of the delay terminals are
carried out by means of the switch matrix 45. Namely, upon
an actuation of the switch matrix 45, control data are -
retrieved from the memory 66. The microcomputer 65

operates according to the retrieved control data to set the

|



the karaoke anplifier is relocated to another room such an editing work
must be done again. Now, the best node of the sound field effector shown in
FIG 8 is described in conjunction with FLG 6. In this enbodi nen
plurality of progranms are provisionally prepared iFFI%ﬁnm

only types of sound fields, but also types of roon|sRERIG

the roomsituation is C|aSSIerd in terkd of typicdl flo@7

accormmodat i on capacity and typi cal frame construct
concrete steel. In operation of the sound field eff

'nitially desi natfea',sct%rgy@ilgGL%eaﬁaoéﬁil i %andto se ect ttﬁe (Iie goke

terminals TL1-TLn and TR1-TRn.

Next, the description is given for shiftable range setting
of the dials, exemplified by the dial 48 which is actuated to
adjust the delay time. FIG. 3 shows a detailed plan view of
the dial 48. The dial 48 has a ring scale éompdsed of ordered
radial marks of “0” to “10” at a pitch of “0.5”. In the figure,
the dial 48 is positioned to point a mark “6.5”. -

In this embodiment, correspondence between the scale of
the dial and a range of the delay time is occasionally changed
by depression of the command switch 50. In detail, as shown
in FIG. 4, before the range change, the dial 48 points the |
mark “6.5” so that the delay time is réa.d “165 msec” within
an old range. Accordingiy, the delay time at the terminal TF
of the delay unit 61 is set to the read value “165 msec”.
Then, the switch 50 is turned on to command the range.
change. After the range changé, the old range of the delay
time .is shifted so that the value corresponding to the pointed
mark “6.5” is shifted to correspond to a center mark “5.0”.
Stated otherwise, the previous set value “165 msec” is s]:ﬁfted
to correspond to the center mark “5.0”. Accordingly, the old
range 100-200 msec of the delay time is upward slid to a new

| range 115-215 msec, thereby allowing upward extended
adjustment of the delay time. The switch 50 may be

!



anplifier is installed. This roomtype designation is inputted by neans of
an infrared renote controller (not shown in the figure) through the

phot o-receiver 53 (FIG 1). The designated roomsituation is indicated by
type i. Then, the user designates a desired type of the sound field

I ndi cated by nunber k. After the designation of tlu nd. field type or
sound field kind and the roomtype, a paBticular

nunber k and the type i is retrieved fromthe RO qf i thm
for the sound field control. By such a manner, thg : .!
desired sound r Srattan - Mce4-he. flar aoke
anplifier is J%@g#&ﬁ%@?%ﬁ%ﬁ%}ﬁ g@%tt%%?% T

successively. The range can be shifted downward by aétua.ting
the dial 48 to point a desired mark smaller than “5.0” and
subsequently by depressing the command switch 50. By such
a manner, many and unspecified users can select a desired
range as they like. Further, the command switch 50 is
actuated after the setting of the echo level, the delay time
and the repeat by the dials 41, 48 and 49, so that these set
parameters are memorized to reserve the desired echo effect.
Later on, the memorized parameters are read out to restore
the desired echo effect.

. Next, the description is given for detailed structure of |
the switch matrix or switch group 45. As noted before, each
button contained in the switch group 45 is formed of
half-transparent plastic material. A pair of LEDs are
disposed inside one button to light the same in red under the
selected state and to light the button in green under the
non-selected state. FIG. 5 shows an eiectrica.l lighting
structure of the switch group or switch matrix. As shown in
the figure, a first button 450 encloses therein a pair of LED
810R which emits red light and LED 810G which emits green
light. Each cathode of the LED 810R and the LED 810G is
commonly connected to the ground through an emitter and

collector path of a transistor 820. A base of the transistor 820

!



24 Therefore, the roomtype is only changed at the initial installation or .

at relocation. O herwi se, the sound field effector is prohibited to change
the roomtype. Wen the roomtype i s changed fr gm= ; ocation
of the karaoke anplifier, the ol d program nunbeflleBRERLAGEMENT $HEEY Hihe type
I is replaced by a new program nunbered k bel ondj ng ehqz t#fﬂ tlme j - IThe

i nventive sound field effector or sound%iel d DateM..L..LLU. KAU.....oc0

is connected to a terminal 870 through a resistor. The
terminal 870 receives a drive signal DO to drive the transistor
820 to light either of LED 810R and LED 810G. The
remaining buttons 451-458 enclose therein a pair of LEDs.
and have the same structure as the first button 450.

On the other hand, anodes of the red LEDs 810R-818R
are commonly connected altogether. A transistor 83R is
interposed between that common connecting point and a
power supply line V. In similar manner, anodes of the green
LEDs 810G-818G are commonly connected to each other.
Another transistor 83G is interconnected between that
common junction and the power supply line V. A base of the
transistor 83R receives a control signal as it is from a terminal
85. A base of the other transistor 83G receives an inverted
form of the control signal through an inverter 84. Namely,
the pair of the transistors 83R and 83G are alternatively
turned on by the control signal applied to f,he terminal 85.

The terminals 85 and 870-878 are connected to the

‘microcomputer 65 (FIG. 2). The microcomputer 65 detects
the state of the respective buttons 450—458 and controls a
light color of each button according to the detected states in
time-divisional manner. Namely, the microcomputer 65 feeds
to the terminal 85 the control signal effective to determine

which of the red and green colors is assigned to each of the

|!



controller nmust store the different prograns in the ROM 94 in
correspondence to the types of the roomsituations. However, the user does
not need to edit the progranms, but the nmaker presets versicons of the
prograns for the various types of the room situations he User—doe
commt the preparation of the prograns). Therefore, affje
controller is installed, the user sinpl¥0designates a

situation, thereby satisfying both of the operability of the &

the qual ity ofileos0uh ISRl fh (4 FRHLIACALiEaM Ghblier SRl TR

effector, the designation o ype'is a ohly en the

effector is i nfﬁi%%@&mﬁi'ﬁjert 8§rs%cte§§i\}e*l1§ applies the drive signals -
D0-D8 to scan the buttons 450—458 in synchronization with

the control signal.

For example, the first button 450 is lighted red, while the
remaining buttons 451458 are lighted green. In such a case,
the microcomputer 65 applies the control signal of a h.ig]i
level to the terminal 85 at a first timing to thereby turn the
transistor 83R on. Consequently, only the LED 810R is
turned on at this moment to thereby light the button 450 in

red. At a subsequent timing, the microcomputer 65 switches

the control signal to a low level to turn the transistor 83G on.
At this moment, only the drive si'gna.l. D1 is turned to the high
level. Accordingly, only the LED 811G is activated at this
moment to thereby light the button 451 in green. Thereafter,
similar operation is repeated for the buttons 452-458. By
such a manner, the set of buttons 450458 is cyclicly scanned

 to light the buttons in either of red and green. The pair of
the red and green LEDs are selectively activated to visually
indicate the selected and non-selected states of the switch
matrix 45. More importantly, it is not necessary to provide a
transistor to each LED, but the total number of the
transistors is only a sum of the number of buttons and the

number of the light colors (9 + 2 = 11 in the FIG. 5
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de5|gnatlon is fixed or Iocked unless otherw se exceptionally requested. As
descri bed above, the invention can generally facilitate setting of effects
in the effector apparatus. Specifically, . 25 accordlng to the first
aspect of the invention, the user can readily cre

or the |ike wthout conpllcated dial operation eveh HEPQAGEMERT S
is determned by a plurality of paranmeteils. Furthgf, accordln

ffect
ffect

----------------

construction), thereby simplifying the circuit structure.

Next, the description is given for a sound field effector
incorporated in the karaoke amplifier of FIG. 1. FIG. 8 shows
a basic construction of the sound ﬁeld effector. As shown, an
A/D converter 91 converts a pé,ir of audio inpﬁt signals L and
R corresponding to left and right stereophonic channels into
digital signals, which are fed to a subsequent digital signal
processor (DSP) 92. The DSP 92 is composed of an equalizer
921 and a main processor 922, and is controlled by a |

- microcomputer 93 to carry out various processes. The
equalizer 921 controls a frequency response of the digital
signal. The main processor 922 applies delay and addition |
operation to the digital signal according to a given algorithm
so as to synthesize reflection or reverberation sounds by the
delay operation, which would simulate a virtual space. The
microcomputer 93 operates according to a control program
stored in a ROM 94 to control the DSP 92. During the
control procedure, the microcomputer 93 writes and reads
various data into and from a RAM 95. A D/A converter 96
converts the digital signals subjected to the sound field -
process by the DSP 92 into four analog audio signals FL, FR,
RL and RR corresponding to four loudspeakers of front left,
front right, rear left and rear right.

Before describing a best mode of the sound field effector,

|!



tot H.e second aspect of the invention, a range of the variabl e paranet er
can be extensively shifted by the switch and dial operati on. Ther ef ore,
many and unspecified users of the karaoke-anplifier
desired value of the paraneter as they |ike. Mreove .
br ogr ams. cor r espondi ng £o the types. of 2he room sifus ngsﬁﬁﬁidﬁ%%ﬁ”t i
prepared by the user, but which are preSét by the ma
user can readily cr eat e a sound field adapted to the act ual use and
situation of thg AA0dnbidR! & BHeHS Qliscussed to facilitate understanding
of the invention. The sound field effector utilizes a plurality
of parameters to adapt the DSP 92 to a desired sound field.
If the sound field is to be changed, the program which
determines the parameters is replaced by another to
synthesize. suitable reflection and reverberation sounds. The
ROM 94 provisionally stores different programs
~ corresponding to various typical rooms such as a concert-hall
~ and a live house so as to create a variety of sound fields.
In the simple mode, the provisionally prepared program
is designed to create a sound field simulative of a general
virtual room. Therefore, a user ﬁeeds to modify the prograin
in matching with a specific room in which the karaoke
amp].iﬁer is actually installed.
For this purpose, as shown in FIG. 9, the sound field
effector is provided with a preset mode storage and a user
mode storage. The preset mode storage stores a plurality of
programs Prg.1-Prg.n for a plurality of sound field types,
which are designed to create a sound field in a general virtual
room. The user edits these original programs in matching
~with a specific actual room'in which the karaoke amplifier is
installed. The user mode storage stores the modified
programs, which are selectively called to create a desired

sound field adapted to the actual room situation. However, if
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26 What is claimed is: 1. In an effector for I nparting an effect to an
audi o signal based on values of a plurality of paraneters, a paraneter
setting apparatus conprising: nenory nmeans for nenorizing an

interrelationship anmong the plurality of the paranet r@‘;‘\_/?-- ERresHeETLYl |y
related to each other; first setting neans for inde en F&msetting o] or

more of the plurality of the paraneters28o desired Vv Idé?g; Vah FER IS, |

setting means for dependently setting the remaining (L2

the karaoke amplifier is relocated to another room, such an
editing work must be done again.

Now, the best mode of the sound field effector éhown in

 FIG. 8 is described in conjunction with FIG. 6. In this
embodiment, a plurality of programs are provisionally
prepared correspondingly to not only types of sound fields,
but also typés of room situations. The type of the room
situation is classified in terms of typical floor Iilan, typical
accommodation capacity and typical frame construction such
as woodwork and concrete steel.

In operation of the sound field effector, the user initially
designates a type of the room situation in which the karaoke
amplifier is installed. This room type desigﬁation is inputted
by means of an infra-red remote controller (not shown in the
figure) through the photo-receiver 53 (FIG. 1). The
designated room situation is indicated by type i. Then, the
user designates a desired type of the sound field indicated by
number k. After the designation of the sound field type or
sound field kind and the room type, a particular program
identified by the number k and the type i is retrieved from

- the ROM 94 to set the algorithm for the sound field control.
By such a manner, the user can obtain a desired sound field
adapted to the actual room situation. Once the karaoke

amplifier is installed, normally the room type is unchanged.

[



paraneters to appropriate values according to the desired values and the
menori zed interrelationship. 2. The paraneter setting apparatus according
to claim1l; wherein the nmenory neans conprises neans fof nenorizing a three
di mensional interrelationship anong three paraneters EE?LEEE )

repeat and an echo |evel, which are suitably set to drea rgégilr“ﬁfﬁ!c o]
effect. 3. The paraneter setting appar adds according t Baf (Ii]a?l 3 | ud]{ng
addi tional mermory neans for menorizing a plurality o gt esrch that
each effect is nmenorized in terns of a set of initial values of the

a1 °or the i niBERFRE (BQ FORE O RE SRR ChRnBeCH AR ipIRY, 0 1M TN

installation or at relocation. Otherwise, the sound field

effector is prohibited to change the room type. When the
room type is changed from i to j by the relocation of the
karaoke amplifier, the old program numbered k belonging to
the type i is replaced by a new program numbered k
belonging to the type j. |

The inventive sound field effector or sound field
controller must store the different programs in the ROM 94 in
correspondence to the types of the room situations. However,
the user does not need to edit the programs, but the maker
presets versions of the programs for the various types of the
room situations (the user does not commit the preparation of
the programs). Therefore, after the sound field controller is
installed, the user simply designates a type of a desired sound
field in order to obtain a sound field effect adapted to the
room situation, thereby satisfying both of the operability of
the effector and the quality of the sound field. In modification
of the sound field effector, the designation of the room type is
allowed only when the effector is installed, and thereafter the
designation is fixed or locked unless otherwise exceptionally
requested. |

As described above, the invention can generally facilitate

setting of effects in the effector apparatus. Specifically,

|!



desi red effect is read out fromthe additional nenory neans so as to inpart
the desired effect to the audio signal. 4. In an effector for inparting an
effect to an audi o signal according to a value of a parameter, a paraneter

setting apparatus conpri sing: I nput means having a
ordered marks for normally pointing a mark in order | @ERiacERMENICSIREET €l ,
and for occasionally inputting a commandst o change ajjrange %)vfe%éé] '

parameter; nmenory neans for menorizing acorresponde qgatg)e&ﬁﬂgs ......

according to the first aspect of the invention, the user can
readily create a desired echo effect or the like without
complicated dial operation even though the echo effect is
determined by a plurality of parameters. Further, according
to the second aspect of the invention, a ra,ngé of the variable
parameter can be extensively shifted by the switch and dial
operation. Therefore, many and unspecified users of the
karaoke amplifier can freely input a desired value of the ~
parameter as they like. Moreover, according to the third
aspect of the invention, the sound field effector stores the
control programs corresponding to the types of the room
sit_ua.tions, which are not prepared by the user, but which are
preset by the maker. Thefefore, the user can readily create a
sound field adapted to the actual use and situation of the
sound field effector.



scal e of the input neans -and—the—+ange—ef—the par arrEIh&rSheedHis&]’eéﬁ ans
for determning a val ue of thin the.r tothe
poi nted mark based on the H“MHHEFE[[BBE Ij&ondence be e amnd
t he range; and changi ng neafs © ording to e commn 0 change -
a range of the paranmeter for rewiting the corresp scal e
and the range, nenorized in the nenory jgans so as tREm.fA‘QEMENTh%HEEf& e of
the range. 5. The paraneter setting apparatus accofldi ng bq, (ﬁ@ ?99% erein
t he changi ng neans conpri ses nmeans operative accor (i Daget. sonmand
he

whi ch i ndi cat eg7]gy @'iﬁfcalﬁﬁg of the range for sh
correspondence bet vveenlt sggl e and the range by the

1. In an effector for imparting an effect to an audio signal
based on values of a plurality of parameters, a parameter
setting apparatus corﬁprising:

- memory means for memorizing an interrélationship
among the plurality of the parameters which are mutually
related to each other;

first setting means for independently setting one or more
of the parameters to desired values; and

second setting means for dependently setting the
remaining paraineters to appropriate values according to the
desired values and the memorized interrelationship.
2. The parameter setting apparatus according to claim 1;
wherein .the memory means comprises means for memorizing

a three dimensional interrelationship among three parameters

of a delay time, a repeat and an echo level, which are suitably |

set to create a desired echo effect.

3. .Thé parameter setting apparatus according to claim 1;
including additional memory means for memorizing a
plurality of effects such that each effect is memorized in terms
of a set of initial values of the parameters, and selecting
means for selecting a desired effect so that the set of the
initial values of the parameters corresponding to the desired

effect is read out from the additional memory means so as to
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shift a ffect me r ang T‘ﬁﬁaﬁ!’i%‘&g’gf Ji
scal e. 6. In an effector op to a select edRE? far
creati ngmies&éﬁ‘fﬁeseﬁmmicad ive @ﬁ’!ﬂl n mat MIN a room

si tuation :llm“u e ef f\ecfor |st I Tk ap ogmég,,gmbp@rs BI
appar at us.

m! mory means for storing a plugfality of gg
whi ch can be selec I'n terms of type27of sound fi elidsatand t@/% Bf199
si tuati ons;

-----------------------------

impart the desired effect to the audio signal.
4. In an effector for imparting an efféct to an audio signa.l
according to a value of a parameter, a parameter setting
apparatus comprising:

input means having a scale composed of ordered marks
for normally pointing a mark in order to set the parameter,
and for occasionally inputting a command to change a range
of the parameter; )

memory means for memorizing a correspondence between
the scale of the input means and the range of the pa.ra.metef;

determining means for determining a value of the
parameter within the range according to the poinii,ed mark
based on the memorized correspondence between the scale
and the range; and

changing means operative according to the command for
rewriting the correspondence between the scale and the |
range, memorized in the memory means so as to effect the
change of the range. |
5. The parameter setting apparatus according to claim 4;
wherein the changing means comprises means operative
according to a shift command which indicates a shift amount
of the range for shiftably rewriting the correspondence
between the scale and the range by the shift amount so as to

effect a shift change of the range relative to the scale.



first designati ng nmeans for designating a desired type [ nd--field:
second desi gnating mean eﬁ"ﬂ'ﬁ”ﬂm “ ed typg ‘QHSQSHEEMHAS BEEN
si tuat i onthiddhde: 5 ans m ﬂm[e pr ogp=gte: 2 11010] 1
means acco H l? the desi‘gnat el type of -r- REPEACERT A e
desi gnat ed HF‘!'HU sel ec

accordi ng Da&cohjg:&p ’

om situation. 7. The progran

| udi ng neans f2% allow ng t
nmeans to designate the type of the room n situation wherthe=siiecial
install ed and for |nh| biting the second designating neans after the

effector is i %s ﬁl an effector operative according to a selected program for
creating an effect simulative of a sound field in matching with
a room situation under which the effector is installed, a |
program selecting apparatus comprising:

memory means for storing a plurelity of i)rogra,ms which
can be selected in terms of types of sound fields and types of
room situations;

first desigﬁa,ting means for designating a desired tyI;e”of
a sound field;

second designating means for designating a desired type
of a room situation; and

. selecting means for selecting' one program from the

memory means according to both of the designated type of
the sound field and the designated type of the room situation.
7. The program selecting apparatus a.ccorth'ng to claim 6;
including means for allowing the second designating meetns. to
designate the type of the room situation when the effector is
installed and for inhibiting the second designating means
after the effector is installed.



REPLACEMENT SHEET
Date 1. Y., 7FEB]996 '

29 o =
EFFECTOR WITH INTEGRAL SETTING OF CONTROL
PARAMETERS AND ADAPTIVE SELECTING OF
CONTROL PROGRAMS

ABSTRACT

In an echo effector for imparting an echo effect to an audio
signal based on values of a plurality of parameters, a memory is
provided for memorizing an interrelationship among the plurality
of the parameters which are mutually related to each otheér. A
dial is actuated for independently setting one or more of the
parameters to desired values. A microcomputer dependently sets
the remaining parameters to appropriate values according to the
desired values and the memorized interrelationship. Further, in a
sound field effector operative according to a selected program for
creating an effect simulative of a sound field in matching with a
room situation under Which the effector is installed, a program
memory stores a plurality of programs which can be selected in
terms of types of sound fields and types of room situations. A
first switch is operated for designation a desired type of a sound
field. A seéond switch is operated for designating a desired type
of a room situation. One program is selected from the program
memory according to both of the designated type of the sound

field and the designated type of room _situation.
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What is claimed is :
1. In an effector for imparting an effect to an audio signal based on
values of a plurality of parameters, a parameter setting apparatus
comprising:
memory means for memorizing an interrelationship among the
plurality of the parameters which are mutually related to each other;
first setting means for independently setting one or more of

the plurality of the parameters to desired values; and

second setting means for dependently setting the remaining
parameters to appropriate values according to the desired values and
the memorized interrelationship.
2. The parameter setting apparatus according to claim 1; wherein
the memory means comprises means for memorizing a three
dimensional interrelationship among three parameters of a delay
time, a repeat and an echo level, which are suitably set to create a
desired echo effect.
3. The parameter setting apparatus according to claim 1; including
additional memory means for memorizing a plurality of effects such
that each effect is memorized in terms of a set of initial values of the
parameters, and selecting means for selecting a desired effect so that
the set of the initial values of the parameters corresponding to the
desired effect is read out from the additional memory means so as
to impart the desired effect to the audio signal.
4. In an effector for imparting an effect to an audio signal according

to a value of a parameter, a parameter setting apparatus comprising:
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input means ilaving a scale composed of ordered marks for
normally pointing a mark in order to set the parameter, and for
occasionally inputting a command to change a range of the
parameter, |

memory means for memorizing a correspondence between the
scale of the input means and the range of the parameter; |

determining means for determining a value of the parameter
within the range according to the pointed mark based on the
memorized correspondence between the scale and the range; and

changing means operative according to the command to

change a range of the parameter for rewriting the correspondence

between the scale and the range, memorized in .the mMemory means
so as to effect the change of the range.

5. The parameter setting apparatus according to claim 4; wherein
the changing means comprises means operative according to a shift
. command which indicates a shift amount of the range for shiftably
rewriting the correspondence between the scale and the range by the
shift amount so as to effect a shift change of the range relative to the

scale.



