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(57) A reality generating device wherein a traveling
toy with a chassis and a body comprises: an operation
sound generating unit for generating operation sounds
of the traveling toy during operation; a vibration generat-

ing unit attached to said body for causing said body to
vibrate; and a travel driving unit provided on the body for
causing the traveling toy to travel. If desired, operation
sounds and vibrations are simultaneously generated for
enhanced reality of the traveling toy.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a traveling toy,
and more particularly to a reality generating device of a
traveling toy that creates a reality equivalent to that of a
real car by generating sounds and great vibrations.

BACKGROUND ART

[0002] In order to sufficiently provide the current infor-
mation for the present invention, any available references
such as patent publications, laid-open patent applica-
tions and scientific literatures cited or identified in the
present application are hereby incorporated by reference
in their entirety.
[0003] According to the conventional traveling toy as
disclosed in Patent Document 1 proposed by the appli-
cants, a pseudo sound generating device for a radio-
controlled traveling toy is provided to selectively generate
a high-speed sound, an intermediate-speed sound, a
low-speed sound, an engine racing roar, an idle racing
sound and an idle sound corresponding to the traveling
mode of the radio-controlled car; and also to generate
an emergency braking sound, a skidding sound as well
as a horn sound to enhance reality.
[0004] The radio-controlled traveling toy car described
in Patent Document 1 has an effect that generation of a
sound signal in accordance with a radio control signal
produces real sounds of a motor car, thus enhancing
reality.
[0005] The real cars are, however, driven by gasoline
or diesel engines which are actuated to rotate by a cell
motor, and vibrations of a car body are generated by
rotations of an engine during the idling mode. According-
ly, the regeneration of reality caused only by the sound
generation is not substantially realized as compared with
the real sounds and vibrations of real cars.
[0006] Accordingly, the applicants disclosed another
invention in Patent Document 2, according to which, even
when the radio-controlled traveling toy is not traveling,
vibrations as well as sounds are generated by actuating
a motor that is dedicated for driving the traveling toy.
[0007] FIG. 10 is a conceptual representation of the
reality generating device according to Patent Document
2. The present working example shows a reality gener-
ating device 2 applied to a radio-controlled car toy, the
system block diagram thereof being illustrated in FIG.
10. A reality generating device 90 comprises a control
transmitter 92 and a radio-controlled car toy 94 as a
traveling body. A radio-controlled car toy 94 comprises
a radio-controlled traveling toy including: a superregen-
erating reception unit 96 for receiving the radio control
signal, the unit 96 having an antenna; a control circuit
unit 98 for decoding the received signal; and a steering
drive amplifying unit 100 and a power drive amplifying
unit 104 for driving a steering drive unit 110 and a power

drive unit 112, respectively, in accordance with an output
from the control circuit unit 98. The traveling toy is pro-
vided with a power switch 102, a power drive amplifying
unit 104 and a pseudo sound generating device 106 hav-
ing a speaker 122. The pseudo sound generating device
106 is provided with a sound circuit unit 108 (a micro-
computer) which receives, as an input signal, each output
signal from said control circuit unit 98 corresponding to
each traveling mode and a control signal from said power
switch. The sound circuit unit 108 (microcomputer) is
configured to perform a processing operation in which a
sound corresponding to said input signal is outputted
from the speaker through said amplifying circuit, the
sound being related to each traveling mode and prepro-
grammed for selection from the engine sounds and from
the effect sounds other than the engine sounds. The
sound circuit unit 108 (microcomputer) arranges that a
vibration signal is generated in accordance with each of
these engine sounds to perform a driving operation
through the power drive amplifying unit 104.
[0008] The superregenerating reception unit 96
mounted in the radio-controlled car toy 94 receives a sig-
nal transmitted from a control transmitter 92. The re-
ceived radio control signal is converted into a signal for
controlling the steering drive unit 110 and the power drive
unit 112, respectively, at the control circuit unit 98 con-
nected to the superregenerating reception unit 96, and
is then transferred to the steering drive amplifying unit
100 and the power drive amplifying unit 104, so that the
units 110 and 112 are driven according to the signal con-
verted at the control circuit unit 98. Thus, the radio-con-
trolled car toy 94 conducts back/forth and right/left turning
movements by way of a control stick (not shown) provided
in a control transmitter 92. When a power switch 102 of
the radio-controlled car toy 94 according to the present
invention is switched on, the radio control signal from an
output terminal of the control circuit unit 98 is also re-
ceived by the sound circuit unit 108 as an input signal,
and the pseudo sound is generated from the speaker 112
according to the various operation modes of the radio-
controlled car toy, where the power drive amplifying unit
104 connected to the sound circuit unit 108 outputs a
controlled vibration signal to the power drive unit 112.
The sound circuit unit 108 processes a pseudo sound
generation process and a vibration generation process
according to a program stored in a ROM (not shown).
[0009]  The invention according to Patent Document
2 comprises an operation sound generating unit which
generates an operation sound during operation of the
traveling toy and a vibration generating unit which emu-
late the vibration of the travel driving unit, and the inven-
tion has an effect that if desired, operation sounds and
vibrations are simultaneously generated in order to en-
hance reality of the traveling toy and to emulate a real
car with sounds and vibrations.
[0010] The operation sound generating unit is provided
with a pseudo sound generating device having at least
an amplifying circuit and a speaker, and is also provided
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with a dedicated IC configured to perform a processing
operation in which the predetermined operation sounds
and the other predetermined effect sounds are outputted
from the speaker through the amplifying circuit corre-
sponding to each operation mode. The operation sound
generating unit can selectively generate engine sounds
such as a high-speed sound, an intermediate-speed
sound, a low-speed sound, an engine racing roar, an idle
racing sound and an idle sound; and can further generate
an emergency braking sound, a skidding sound as well
as a horn sound, so that different effect sounds can be
generated in accordance with a variety of conditions.
[0011] Further, the vibration generating unit transmits
to the travel driving unit a signal to generate predeter-
mined vibration cycles and vibration amplitudes, so that
more precise and similar vibrations can be achieved
when vibrations are provided to emulate a real car.
[0012] In addition, the traveling toy is a radio-controlled
traveling toy further comprising: a receiving circuit that
receives a radio control signal; a decoder circuit that de-
codes the received signal so as to output a decoded out-
put signal; and a power motor drive circuit and a steering
drive circuit connected to the decoder circuit so as to
drive a motor unit and a steering unit, respectively, in
accordance with the decoded output signal. The traveling
toy is provided with a power switch and a pseudo sound
generating device having an amplifying circuit and a
speaker. Said pseudo sound generating device is
equipped with a microcomputer which receives, as an
input signal, each output signal from said decoder circuit
corresponding to traveling modes and a control signal
from said power switch. Said microcomputer is config-
ured to perform a processing operation in which a sound
corresponding to said input signal is generated from a
speaker through said amplifying circuit, the sound being
related to each traveling mode and preprogrammed for
selection from engine sounds and from effect sounds oth-
er than the engine sounds. Said microcomputer is further
configured to produce vibration signals in accordance
with these engine sounds to actuate a driving operation
by means of the power motor drive circuit. A cell sound
can be generated by the power switch. Operations of a
forward key, a reverse key, a turbo key and a right/left
key can selectively generate engine sounds such as a
high-speed sound, an intermediate-speed sound and a
low-speed sound, as well as an engine racing roar, an
idle racing sound and an idle sound. An emergency brak-
ing sound, a skidding sound as well as a horn sound can
be generated so that the vibration of the motor unit is
synchronized with said engine racing roar, said idle rac-
ing sound and the idling sound, and that the components
to be added to a conventional traveling toy are minimized,
thus resulting in efficient enhancement of reality.
[0013] The receiving circuit is comprised of an antenna
that receives control signals from the transmitter, and a
signal receiving unit that is a superregenerating unit. The
signal receiving unit demodulates a PCM signal from a
high frequency signal.

[0014] The decoder circuit (the control circuit unit) de-
modulates the control signal from the PCM signal to pro-
vide a decoded output signal which, upon transmission,
controls each driving unit such as a power motor drive
circuit and a steering drive circuit, and the microcomput-
er.
[0015] The microcomputer (the sound circuit unit) is a
dedicated computer which contains therein a ROM and
a central processing unit, and which provides a sound
driving unit for actuating a speaker, and an interface for
transmitting to the power motor drive circuit a drive signal
for vibration generation.
[0016] The motor unit (the power drive unit) is a unit
comprising a motor that drives wheels, and is driven by
the power motor drive circuit.
[0017] The steering unit (the steering drive unit) is a
front wheel steering means, and is driven by the steering
drive circuit to determine the movement direction of the
traveling toy.
[0018] The power motor drive circuit (the power drive
amplifying unit) is a circuit which controls the current of
the power motor in accordance with the decoder circuit
and the microcomputer; for example, a variable resist-
ance is controlled using a servomotor.
[0019] The steering drive circuit (the steering drive am-
plifying unit) is a circuit which drives the steering unit in
accordance with a signal from the decoder circuit.
[0020] Meanwhile, the vibration signal is configured so
that the motor will rotate in both directions, whereby vi-
brations can be generated by rotation of tires.
[0021] Next, a wheel is coupled to the motor unit
through the wheel shaft, the wheel comprising: a tire; a
first wheel cap that is inserted into said tire and is secured
to said wheel shaft; and a second wheel cap that is ro-
tatably secured to said wheel shaft. This configuration,
giving enhanced reality of the operation of the wheel cap
during vibration, can be made so that said traveling toy
will have a wheel cap whose behavior is natural.
[0022] Further reality can be achieved by a clearance
provided between a chassis on which said motor unit,
said steering unit and said speaker are mounted, and the
body which covers the chassis.
[0023] Patent Document 3 discloses, "If a switch
mechanism 38 built in a swing drive unit 24 that compris-
es said swing means 16 is switched over by the command
signal outputted from a control IC so that a servomotor
40 will rotate in both directions within a certain angle
range, then a generally V-shaped swinging lever 32
mounted on an output shaft 26 of a switch mechanism
38 swings from side to side about a perpendicular virtual
neutral shaft 30. Along with this swinging movement, a
second frame 18 can generate vibrations by way of al-
ternate rotating movement in both directions, where the
second frame 18 is restrained by links 20a, 20b and 22a,
22b which are positioned before and behind said frame
18."
[0024]
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Patent Document 1: Japanese Patent Publication
No. 2983572
Patent Document 2: International Application
PCT/JP2005/000416
Patent Document 3: Japanese Patent Publication
No. 3290753

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0025] The invention of Patent Document 1 is config-
ured to generate effect sounds that accord with traveling
modes, while the invention of Patent Document 2 is con-
figured to generate not only effect sounds but also vibra-
tions using a drive motor. The invention of Patent Docu-
ment 3 is configured so that vibrations are generated by
a servomotor, swing means and links which are fixed to
a body.
[0026] The first problem is that the circuit configuration
is complicated since vibrations are generated by a drive
motor, resulting in higher cost, more defective products
and less leeway for designing.
[0027] The second problem is that since a drive motor
is essentially in a rigid attachment to the chassis body,
the vibrations generated by the motor are absorbed by
a suspension that supports the chassis, leading to insuf-
ficient efficiency in vibrating the entire car body. Because
of this, the car body does not vibrate enough, and some
torque is required for causing the car body to vibrate.
[0028] The third problem is that conventionally, for the
purpose of causing the components other than the body
to vibrate in order to demonstrate the vibrations, some
flexibility is given to the shaft of a wheel cap so that the
vibrations are apparently visualized by the rotation move-
ment of the wheel cap. However, the wheel cap is posi-
tioned only in the wheel, resulting in low visibility and
insufficient effect.
[0029] The fourth problem is that since the vibration
source is nothing other than the driving source, it is dif-
ficult to fix, independently of the driving source, the driving
modes of the vibration source, and to cause desired vi-
brations.
[0030] The fifth problem is that the vibrations caused
by the servomotor, the swing means and the links of Pat-
ent Document 3 are not the emulation of real engine vi-
brations, and thus do not produce reality-enhancing
sounds and vibrations, although such vibrations are be-
haviors quite interesting to see.
[0031] It is an object of the present invention to address
these problems, and to emulate a real car by means of
sounds and further vibrations for enhanced reality of the
traveling toy.
[0032] It is another object of the present invention to
provide another motor that generates vibrations sepa-
rately from the driving motor for further enhanced reality.
[0033] It is still another object to mount a vibration mo-
tor not on a chassis but on a body in order to further

promote the diffusion of vibrations onto the entire car
body for enhanced reality.
[0034] Besides, it is further another object of the
present invention to achieve an enhanced visual effect
of vibrations by causing a fake engine to vibrate by means
of a vibration motor for further enhanced reality.
[0035] On the other hand, it is still further another object
of the present invention to provide with a switch that con-
trols the entire drive, as well as with another switch ded-
icated for controlling vibrations and sounds so as to em-
ulate the behavior of a real car at the time of tuning an
engine starter key.

MEANS FOR SOLVING THE PROBLEM

[0036] The first aspect of the present invention is a
reality generating device wherein a traveling toy with a
chassis and a body comprises: an operation sound gen-
erating unit for generating operation sounds of the
traveling toy during operation; a vibration generating unit
attached to said body for causing said body to vibrate;
and a travel driving unit provided on the body for causing
the traveling toy to travel. If desired, operation sounds
and vibrations are simultaneously generated for en-
hanced reality of the traveling toy.
[0037] The operation sound generating unit is provided
with a pseudo sound generating device having at least
an amplifying circuit and a speaker, and is also provided
with a dedicated IC in which the predetermined operation
sounds and the other predetermined effect sounds cor-
responding to each operation mode are pre-stored, and
which is arranged to output these sounds from the speak-
er through the amplifying circuit. The operation sound
generating unit can selectively generate engine sounds
such as a high-speed sound, an intermediate-speed
sound, a low-speed sound, an engine racing roar, an idle
racing sound and an idle sound; and can further generate
an emergency braking sound, a skidding sound as well
as a horn sound.
[0038] Further, the vibration generating unit comprises
a rotatable driving body having a pendulum, at one end
of which is provided a weight and to the other end of
which is coupled a rotatable shaft.
[0039] The vibration generating unit further comprises:
an end face cam provided at an end of said rotatable
shaft, said pendulum being provided at the other end
thereof; a support plate provided to said body to retain
said rotatable driving body; a vibration body that is urged
with a spring and is slidably fixed on one surface of said
support plate opposite to the rotatable driving unit, and
extends through an aperture which is provided on said
cover; a lever that extends from the bottom face of said
vibration body in the direction normal to the bottom face;
and an aperture provided on the support plate so that
said lever extends through said support plate, said lever
being caused to vibrate along the direction of said lever
shaft by contacting with said end face cam.
[0040] In addition, said body has a support shaft that
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is vertically arranged thereon to support the cover.
[0041] Further, said support shaft is made up of a ma-
terial less rigid than the body.
[0042] Besides, the traveling toy is a radio-controlled
traveling toy further comprising: a receiving circuit that
receives a radio control signal; a decoder circuit that de-
codes the received signal to output a decoded output
signal; a power motor drive circuit and a steering drive
circuit connected to the decoder circuit for driving a motor
unit and a steering unit, respectively, in accordance with
the decoded output signal; a vibration motor unit; and a
vibration motor drive circuit for driving the vibration motor
unit. The traveling toy is provided with a power switch
and a pseudo sound generating device having an ampli-
fying circuit and a speaker. Said pseudo sound generat-
ing device is arranged to receive, as an input signal, each
output signal from said decoder circuit corresponding to
each traveling mode and a control signal from said power
switch. Said pseudo sound generating device is config-
ured to perform a processing operation in which a sound
corresponding to said input signal is outputted from the
speaker through said amplifying circuit, the sound being
related to each traveling mode and pre-stored in a mem-
ory device for selection from the engine sounds and from
the effect sounds other than the engine sounds. A cell
sound can be generated by said power switch. Opera-
tions of a forward key, a reverse key, a turbo key and a
right/left key can selectively generate engine sounds
such as a high-speed sound, an intermediate-speed
sound and a low-speed sound, as well as an engine rac-
ing roar, an idle racing sound and an idle sound. An emer-
gency braking sound, a skidding sound as well as a horn
sound can be generated.
[0043] Further, said traveling toy has a clearance pro-
vided between a chassis on which said motor unit, said
steering unit and said speaker are mounted, and the body
which covers the chassis.
[0044] The second aspect of the present invention is
a traveling toy on which the reality generating device is
mounted.
[0045] Next, the third aspect of the present invention
is a method for generating reality, which generates op-
eration sounds during the operation of a traveling toy and
which causes the body of the traveling toy to vibrate, and,
if desired, to simultaneously generate operation sounds
and vibrations for enhanced reality of the traveling toy.
[0046] In addition, a processing operation is executed
in which the predetermined operation sounds and the
other predetermined effect sounds are outputted from
the speaker through the amplifying circuit corresponding
to each operation mode. Engine sounds are selectively
generated such as a high-speed sound, an intermediate-
speed sound, a low-speed sound, an engine racing roar,
an idle racing sound and an idle sound; and further, an
emergency braking sound, a skidding sound as well as
a horn sound are generated.
[0047] The fourth aspect of the present invention is a
program for generating reality, which generates opera-

tion sounds during the operation of a traveling toy, and
which causes the body of the traveling toy to vibrate, and,
if desired, to simultaneously generate operation sounds
and vibrations for enhanced reality of the traveling toy.
[0048] In addition, a processing operation is executed
in which the predetermined operation sounds and the
other predetermined effect sounds are outputted from
the speaker through the amplifying circuit corresponding
to each operation mode. Engine sounds are selectively
generated such as a high-speed sound, an intermediate-
speed sound, a low-speed sound, an engine racing roar,
an idle racing sound and an idle sound; and further, an
emergency braking sound, a skidding sound as well as
a horn sound are generated.

ADVANTAGEOUS EFFECT OF THE INVENTION

[0049] As mentioned above, the present invention
comprises a traveling toy with a chassis and a body in-
cluding: an operation sound generating unit for generat-
ing operation sounds of the toy during operation; a vibra-
tion generating unit mounted to the body for causing the
body to vibrate, and a travel driving unit provided on the
body for causing the traveling toy to travel. If desired,
operation sounds and vibrations are simultaneously gen-
erated for further enhanced reality.
[0050] Further enhanced reality can be achieved by
providing another motor that generates vibrations sepa-
rately from the driving motor.
[0051]  In addition, there is an effect of enhancing re-
ality by mounting a vibration motor not on a chassis but
on a body in order to further promote diffusion of vibra-
tions onto the entire car body.
[0052] Besides, further enhanced reality can be
achieved by enhancing the visual effect of vibrations us-
ing a fake engine that is caused to vibrate by a vibration
motor.

BEST MODE FOR CARRYING OUT THE INVENTION

[0053] The present invention is described below with
reference to the working example as shown in drawings.

(Working Example)

[0054] FIG. 1 is a perspective view of a radio-controlled
car toy that applies a reality generating device according
to the present invention. The radio-controlled car toy 2
has tires 12, 14, 16 and 18 mounted to a body 4 and a
chassis 6. The hood of the traveling body 4 has an ap-
erture 5 (not shown), and an end of a pole 7 provided to
vertically stand on the body 4 extends through the first
aperture 5 to protrude. A pin 8 is disposed within a hole
provided at the end of said pole 7, and then the body 4
is secured to the chassis 6.
[0055] Besides, a second aperture 9 is provided to the
hood of the body 4, and an engine-shaped vibration body
10 is provided to project through the second aperture 9
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so that the vibration body 10 can move up and down.
[0056] Further, a vibration power switch 19 is provided
on a side surface of the chassis 6 and between a front
wheel 14 and a rear wheel 12. This vibration power switch
19 is mounted separately from a power switch 21 for the
entire system (not shown).
[0057] Said pole 7 is provided to stand vertically from
the chassis 6 by welding a material less rigid than the
chassis 6. For example, the chassis 6 is made of ABS
resin and the pole 7 is made of nylon resin 25. Similarly,
poles 20 and 22 provided to vertically stand on the rear
portion of the chassis 6 are made of nylon resins 27 and
28. Nylon resin is less rigid and is thus easier to vibrate
as compared with ABS resin. Besides, a speaker 30 is
attached and secured to the chassis 6.
[0058] Thus, a support plate 31 is screwed and se-
cured to the rear surface of the hood of the body 4 that
is pivotally supported to vibration-susceptible poles 7, 20
and 22. A reality generating device 33 is thus formed
(FIG. 3).
[0059] The reality generating device 33 has a motor
unit 34 disposed on one surface of the support plate 31
facing the chassis 6, and an engine-shaped vibration
body 10 is disposed on the other surface of the support
plate 31 facing the body 4 (FIG. 4).
[0060] The motor unit 34 is disposed so that the rotat-
able shaft of the motor will be parallel to the movement
direction. A gear (not shown) is installed to the rotatable
shaft of the motor and is disposed parallel to the rotatable
shaft, so that the gear installed to the rotatable shaft of
the motor unit 34 will be disposed to interlock parallelly
with the gear installed to the vibration rotatable shaft 36.
[0061] An end face cam 46 is installed to an end of the
vibration rotatable shaft 36 in the movement direction, a
driving gear 35 is engaged into the center portion of the
shaft 36, and a pendulum 41 provided with a weight 42
is installed to the other end of the shaft 36. The vibration
rotatable shaft 36 is inserted in a boss unit 38 provided
to the pendulum 41 so as to secure the pendulum 41 to
the vibration rotatable shaft 36, which is fixed by a screw
disposed within an inlet provided on a side surface of the
boss unit 38. The end face cam 46 and the vibration ro-
tatable shaft 36 are retained in such a manner that the
vibration rotatable shaft 36 is disposed within a boss unit
44 of the end face cam 46.
[0062] One end of the pendulum 41 is engaged into
the vibration rotatable shaft 36 while a weight 42 is pro-
vided to the other end of the pendulum 41. As the weight
42 is disposed off the rotatable shaft, the rotation moment
can be sufficiently enhanced.
[0063] On the other hand, the vibration body 10 com-
prises an engine-shaped component provided on the up-
per surface of an engine plate unit 52. A tubular unit 54
is projectingly mounted on the lower surface of the engine
plate unit 52, and a spring 58 is disposed within the inner
periphery of the tubular unit 54. Further, a screw boss 57
is vertically arranged on the engine plate unit 52 and with-
in the inner periphery of the spring 58 so that the screw

boss 57 has approximately the same length as the spring
58. Another tubular unit 56 that is smaller in diameter
than the spring 58 is also projectingly mounted on the
support plate 31 and is disposed within the spring 58 so
as to restrict the lateral movement of the spring 58. The
screw boss 57 is screwed and secured by way of a screw
hole provided to the support plate 31. Meanwhile a lever
unit 50 that is much longer than the screw boss 57 is
projectingly mounted downward and adjacent to the tu-
bular unit 54. The lever unit 50 extends through a lever
aperture 48 ditched at the center of the support plate 31
and in the approximate proximity of the vibration rotatable
shaft 36 of the motor unit 34. An end of the end face cam
46 provides intermittent pressing forces to said lever unit
50 that extends through a lever aperture 48. With this,
the vibration body 10 is caused to vibrate by the lever
unit 50. Vibrations of the lever unit 50 are thus transmitted
to the body and the chassis.
[0064] FIGS. 5 to 9 show the driving circuit and the
program including the motor unit.
[0065] A reality generating device comprises a control
transmitter 3 and a radio-controlled car toy 2 as a
traveling body. A radio-controlled car toy 2 comprises a
radio-controlled traveling toy including: a superregener-
ating reception unit 62 for receiving the radio control sig-
nal, the unit 62 having an antenna 63; a control circuit
unit 64 for decoding the received signal; and a steering
drive amplifying unit 72 and a power drive amplifying unit
74 for driving a steering drive unit 80 and a power drive
unit 82, respectively, in accordance with an output from
the control circuit unit 64. The radio-controlled car toy is
provided with a traveling toy having a vibration power
switch 19, a power drive amplifying unit 74 and a speaker
30. The radio controlled car toy is further provided with
a sound circuit unit 76 (a sound IC) which receives, as
an input signal, each output signal from said control circuit
unit 64 corresponding to each traveling mode and a con-
trol signal from said power switch. The sound circuit unit
76 (a sound IC) is configured to perform a processing
operation in which a sound corresponding to said input
signal is generated from a speaker through the vibration
drive amplifying unit 78, the sound being related to each
traveling mode and pre-stored in a built-in memory unit
for selection from engine sounds and from effect sounds
other than the engine sounds. The sound IC is an IC that
has sound data pre-stored in the ROM unit for generating
them, and that generates and outputs, in the form of an
analog signal, the sound data selected through an exter-
nal control. Said vibration drive amplifying unit 78 is a
circuit comprising an operational amplifier, where the unit
78 amplifies the analog signal generated by the sound
IC, so that the analog signal can drive a speaker.
[0066] The superregenerating reception unit 62 pro-
vided inside the radio-controlled car toy 2 receives the
signal transmitted from the control transmitter 3. The re-
ceived radio control signal is converted, in the control
circuit unit 64 connected to the superregenerating recep-
tion unit 62, to a signal for driving/controlling the steering
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drive unit 80 and the power drive unit 82, respectively,
and then is transferred to the steering drive amplifying
unit 72 and the power drive amplifying unit 74, so that
each of the units 80 and 82 is driven in accordance with
the signal converted in the control circuit unit 64. In this
way, the radio-controlled car toy 2 is allowed to move
back and forth, right and left etc., in accordance with a
control stick (not shown) provided to the control trans-
mitter 3. By turning on the power switch 21 of the radio-
controlled car toy 2 according to the present invention,
the sound circuit unit 76 also receives, as an input signal,
the radio control signal from the output terminal of the
control circuit unit 64. By additionally turning on the vi-
bration power switch 19, a pseudo sound stored in the
sound IC is generated in accordance with each operation
mode of the radio-controlled car toy, while the power drive
amplifying unit 74 connected to the sound circuit unit 76
outputs the controlled vibration signal to the power drive
unit 82. By turning on the vibration power switch 19 while
the power switch 21 is on, the sound circuit unit 76 and
the vibration drive amplifying unit 78 are caused to drive,
allowing pseudo sounds and vibrations to be generated.
[0067] Generation of pseudo sounds will be more par-
ticularly described with reference to FIGS. 6 to 9. FIGS
6 to 9 are the flowchart figures showing the processing
procedures for generating various pseudo sounds by use
of the sound circuit unit 76, and vibrations, in accordance
with each traveling mode of the car toy controlled by radio
operation.
[0068] FIG. 6 is a flowchart of the reality generating
device according to the present invention. Referring to
FIG. 6, the step flow of generating pseudo sounds proc-
essed in the sound circuit unit 76 is as follows. First, turn-
ing on the power switch 21 of the traveling toy and then
the vibration power switch 19, the sound circuit unit 76
conducts a starter sound generation process. A starter
sound is generated (S2) by reading the starter sound
data pre-stored in the ROM, carrying out a sound syn-
thesis and sending the synthesized sound to the speaker
30. The starter sound is one of a cell motor rotating at
the time of actuation of a real car, the sound being pre-
stored in the ROM.
[0069] Subsequently, an engine rotation sound start
signal is inputted in the sound circuit unit 76 for the engine
rotation sound generating process (S4). An engine rota-
tion sound is generated from the speaker through an am-
plifying circuit that is built in the sound circuit unit 76.
[0070] At the same time, the control circuit unit 64 con-
ducts a vibration generation process. Namely, a rotation
start signal for the vibration drive unit 84, or the motor
unit 34, is outputted to the vibration drive amplifying unit
78. Upon receiving a motor unit 34 rotation start signal,
the vibration drive amplifying unit 78 supplies said motor
unit 34 with the amplified drive current.
[0071] In the motor unit 34 being supplied with electric
current, the vibration rotatable shaft 36 thereof rotates,
causing the pendulum 41 to rotate. Though the inertia
moment of the pendulum 41 can be adjusted by the length

of the longitudinal axis thereof and the heaviness of the
weight 42 thereof, the number of vibrations is the same
as the number of rotations of the vibration rotatable shaft
36. The vibrations are transmitted from the vibration ro-
tatable shaft 36 through the motor unit 34 and the support
plate 31 to the body 4. The body 4 sufficiently transmits
the vibrations as the body 4 is supportedly secured to
the chassis 6 by means of the poles made of nylon resin.
[0072] On the other hand, an end face cam 46 provided
at an end of vibration rotatable shaft 36, the pendulum
41 being provided at the other end of the rotatable shaft.
Since an end face of the end face cam 46 makes contact
with the lever unit 50 in accordance with the rotation of
the vibration rotatable shaft 36, the vibration body 10 that
is combined with the lever 50 is caused to vibrate in ac-
cordance with the number of protrusions of the end face
cam 46. The vibration body 10 is exposed through and
above the hood unit of the body 4, so that the vibrations
can be easily observed from the outside (S6).
[0073] When the turbo key of the transmitter is
switched on, the process proceeds to step B1 shown in
FIG. 7. FIG. 7 is a flowchart of a working example of the
turbo key of the reality generating device according to
the present invention.
[0074] When the turbo key is switched on, a high-
speed drive signal is transmitted through the superre-
generating reception unit 62 and the control circuit unit
64 to the power drive amplifying unit 74, so that a high-
speed drive starts (S20). Simultaneously, a turbo key on
signal is transmitted through the superregenerating re-
ception unit 62 to the sound circuit unit 76, so that an
engine rotation sound is generated from the speaker 30
(S22).
[0075]  At the same time, the control circuit unit 64
conducts a vibration generation process. That is, a rota-
tion start signal for the vibration drive unit, i.e. the motor
unit 34, is outputted to the vibration drive amplifying unit
78. Upon receiving a motor unit 34 rotation start signal,
the vibration drive amplifying unit 78 supplies an ampli-
fied drive current to said motor unit 34 (S24).
[0076] Then the process proceeds to a standby mode
waiting for the right/left key to be operated (S26). When
the right/left key is not operated, high-speed driving and
generation of the high-speed sound data are continued,
waiting for the turbo key to be released (S32). When the
right/left key is operated, a right/left steering signal is in-
putted via the superregenerating reception unit 62 and
the control circuit unit 64 for right/left steering by means
of the steering drive unit 80 (S28), and simultaneously,
a signal is transmitted through the control circuit unit 64
to the sound circuit unit 76, and the skidding sound data
pre-stored in the sound IC are outputted, causing the
skidding sound data to be generated from the speaker
30 (S30). Then the process proceeds to a standby mode
waiting for the turbo key to be released (S32).
[0077] In the standby mode waiting for the turbo key
to be released, when the turbo key release is not inputted,
the process again proceeds to a standby mode waiting
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for the right/left key to be operated (S32). On the other
hand, when the turbo key release is inputted, a high-
speed drive slowdown signal is transmitted through the
superregenerating reception unit 62 and the control cir-
cuit unit 64 to the power drive amplifying unit 74, while
at the same time, a signal is transmitted through the con-
trol circuit unit 64 to the sound circuit unit 76, so that
emergency braking sound data pre-stored in the sound
IC are outputted and that the emergency braking sound
data are generated from the speaker 30 (S34). Then the
process proceeds back to step A1 shown in FIG. 6.
[0078] When the turbo key of the transmitter is
switched off and the forward key is switched on, the proc-
ess proceeds to step B2 shown in FIG. 8. FIG. 8 is a
flowchart of a working example of the forward key of the
reality generating device according to the present inven-
tion.
[0079] When the forward key is switched on, an inter-
mediate-speed drive signal is transmitted through the su-
perregenerating reception unit 62 and the control circuit
unit 64 to the power drive amplifying unit 74 so that the
intermediate-speed drive starts (S36). Simultaneously,
a forward key on signal is transmitted through the super-
regenerating reception unit 62 to the sound circuit unit
76, while engine rotation sound data pre-stored in the
sound IC are outputted to generate the engine rotation
sound data from the speaker 30 (S38). Further, the con-
trol circuit unit 64 conducts a vibration generation proc-
ess. Namely, the control circuit 64 conducts a vibration
generation process. That is, a rotation start signal for the
vibration drive unit, i.e., the motor unit 34, is outputted to
the vibration drive amplifying unit 78. Upon receiving a
motor unit 34 rotation start signal, the vibration drive am-
plifying unit 78 supplies an amplified drive current to said
motor unit 34 (S40).
[0080] Then, the process proceeds to a standby mode
waiting for the right/left key to be operated (S42). When
the right/left key is not operated, high-speed driving and
generation of the high-speed sound data are continued,
waiting for the forward key to be released (S48). When
the right/left key is operated, a right/left steering signal
is inputted via the superregenerating reception unit 62
and the control circuit unit 64 for right/left steering by
means of the steering drive unit 80 (S44), and simulta-
neously, a signal is transmitted through the control circuit
unit 64 to the sound circuit unit 76 and the skidding sound
data pre-stored in the sound IC are outputted, causing
the skidding sound data to be generated from the speaker
30 (S46). Then, the process proceeds to a standby mode
waiting for the forward key to be released (S48).
[0081] In the standby mode waiting for the forward key
to be released, when the forward key release is not in-
putted, the process again proceeds to a standby mode
waiting for the right/left key to be operated (S42). On the
other hand, when the forward key release is inputted, a
high-speed drive slowdown signal is transmitted through
the superregenerating reception unit 62 and the control
circuit unit 64 to the power drive amplifying unit 74, while

at the same time, a signal is transmitted through the con-
trol circuit unit 64 to the sound circuit unit 76, so that
emergency braking sound data pre-stored in the sound
IC are outputted and that the emergency braking sound
data are generated from the speaker 30 (S50). Then the
process proceeds back to step A1 shown in FIG. 6.
[0082] When the turbo key of the transmitter is
switched off and the back key is switched on, the process
proceeds to step B3 shown in FIG. 9. FIG. 9 is a flowchart
of a working example of the back key of the reality gen-
erating device according to the present invention.
[0083] When the back key is switched on, a back drive
signal is transmitted through the superregenerating re-
ception unit 62 and the control circuit unit 64 to the power
drive amplifying unit 74 so that the back drive starts (S52).
Simultaneously, a back key on signal is transmitted
through the superregenerating reception unit 62 to the
sound circuit unit 76, while engine rotation sound data
pre-stored in the sound IC are outputted to generate the
engine rotation sound data from the speaker 30 (S54).
[0084] At the same time, the control circuit unit 64 con-
ducts a vibration generation process. Namely, a rotation
start signal for the vibration drive unit, or the motor unit
34, is outputted to the vibration drive amplifying unit 78.
Upon receiving a motor unit 34 rotation start signal, the
vibration drive amplifying unit 78 supplies an amplified
drive current to said motor unit 34 (S56).
[0085] Then, the process proceeds to a standby mode
waiting for the right/left key to be operated (S58). When
the right/left key is not operated, back driving and gen-
eration of the low-speed sound data are continued, wait-
ing for the back key to be released (S64). When the right/
left key is operated, a right/left steering is executed by
the steering drive unit 80 via the superregenerating re-
ception unit 62 and the control circuit unit 64 (S60), and
simultaneously, a signal is transmitted through the con-
trol circuit unit 64 to the sound circuit unit 76, and the
skidding sound data pre-stored in the sound IC are out-
putted, causing the skidding sound data to be generated
from the speaker 30 (S62). Then, the process proceeds
to a standby mode waiting for the back key to be released
(S64).
[0086] In the standby mode waiting for the back key to
be released, when the back key release is not inputted,
the process again proceeds to a standby mode waiting
for the right/left key to be operated (S58). On the other
hand, when the back key release is inputted, a slowdown
of the back drive signal is transmitted through the super-
regenerating reception unit 62 and the control circuit unit
64 to the power drive amplifying unit 74, while at the same
time, a signal is transmitted through the control circuit
unit 64 to the sound circuit unit 76, so that emergency
braking sound data pre-stored in the sound IC are out-
putted and that the emergency braking sound data are
generated from the speaker 30 (S66). Then the process
proceeds back to step A1 shown in FIG. 6.
[0087] In FIG. 6, when the back key is not selected,
either, the process here proceeds to a standby mode
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waiting for the power switch 21 of the racing car to be
operated (S14). When the power switch 21 is turned off,
the process proceeds to step A1, and the engine rotation
sound is discontinued (S16), and then the vibrations are
also discontinued (S18).
[0088] The reality generating device according to the
present invention, thus operated, comprises a control
transmitter 3 and a radio-controlled car toy 2 as a
traveling body. A radio-controlled car toy 2 comprises a
radio-controlled traveling toy including: a superregener-
ating reception unit 62 for receiving the radio control sig-
nal, the unit 62 having an antenna 63; a control circuit
unit 64 for decoding the received signal; and a steering
drive amplifying unit 72 and a power drive amplifying unit
74 for driving a steering drive unit 80 and a power drive
unit 82, respectively, in accordance with an output from
the control circuit unit 64. The radio-controlled car toy is
provided with a traveling toy having a vibration power
switch 19, a power drive amplifying unit 74 and a speaker
30. The radio-controlled car toy is further provided with
a sound circuit unit 76 (a sound IC) which receives, as
an input signal, each output signal from said control circuit
unit 64 corresponding to each traveling mode and a con-
trol signal from said vibration power switch 19, and which
sound circuit unit 76 is configured to perform a processing
operation in which a sound corresponding to said input
signal is outputted from the speaker through said vibra-
tion amplifying circuit 78, the sound being related to each
traveling mode and pre-stored for selection from the en-
gine sounds and from the effect sounds other than the
engine sounds. This configuration makes it easy to fab-
ricate the reality generating device in a compact fashion.
Furthermore, modifications to the pseudo sound gener-
ation control and to the vibration control can be achieved
merely by changing the sound data which are executed
by the sound circuit unit 76 stored in the ROM (not
shown). Besides, the pseudo sounds and vibrations cor-
responding to a variety of modes can be easily achieved,
in addition to the pseudo sounds and vibrations as de-
scribed in said working example.
[0089] Besides, further enhanced reality can be
achieved by providing another motor that generates vi-
brations separately from the driving motor.
[0090] In addition, there is an effect of enhancing re-
ality by mounting a vibration motor not on a chassis but
on a body in order to further promote the diffusion of
vibrations onto the entire car body.
[0091] Besides, further enhanced reality can be
achieved by enhancing the visual effect of vibrations us-
ing a fake engine that is caused to vibrate by a vibration
motor.

INDUSTRIAL APPLICABILITY

[0092] According to the present invention, the reality
of the radio-controlled traveling toy can be enhanced so
that a traveling toy with further enhanced reality can be
supplied to the market.

[0093] Although the present invention has been de-
scribed with reference to several preferred embodiments
and working examples, it should be appreciated that
these embodiments and working examples have been
shown by way of example of the present invention and
that they are therefore not to be considered limiting the
scope thereof. It should be clear that any skilled person,
after reading the present specification, could make mod-
ifications or substitutions using equivalent components
and technologies. However, it should also be clear that
such modifications or substitutions would still be covered
by the true scope and spirit of the appended Claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0094]

FIG. 1 is a perspective view of the radio-controlled
car toy that applies the reality generating device ac-
cording to the present invention.
FIG. 2 is a perspective view only of the chassis of
the radio-controlled car toy that applies the reality
generating device according to the present inven-
tion.
FIG. 3 is a configuration diagram of the underside of
the body of the radio-controlled car toy that applies
the reality generating device according to the present
invention.
FIG. 4 is a side view of the reality generating device
according to the present invention.
FIG. 5 is a block diagram showing the system of the
radio-controlled car toy that applies the reality gen-
erating device according to the present invention.
FIG. 6 is a flowchart of the system of the radio-con-
trolled car toy that applies the reality generating de-
vice according to the present invention.
FIG. 7 is a flowchart of the system of the radio-con-
trolled car toy that applies the reality generating de-
vice according to the present invention.
FIG. 8 is a flowchart of the system of the radio-con-
trolled car toy that applies the reality generating de-
vice according to the present invention.
FIG. 9 is a flowchart of the system of the radio-con-
trolled car toy that applies the reality generating de-
vice according to the present invention.
FIG. 10 is a block diagram showing the system of
the conventional radio-controlled car toy.

Claims

1. A reality generating device wherein a traveling toy
with a chassis and a body comprises:

an operation sound generating unit for generat-
ing operation sounds of the traveling toy during
operation;
a vibration generating unit attached to said body
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for causing said body to vibrate; and
a travel driving unit provided on the body for
causing the traveling toy to travel,
and wherein, if desired, operation sounds and
vibrations are simultaneously generated for en-
hanced reality of the traveling toy.

2. The reality generating device according to claim 1,
wherein said operation sound generating unit com-
prises:

a pseudo sound generating device having at
least an amplifying circuit and a speaker;
a dedicated IC in which the predetermined op-
eration sounds and the other predetermined ef-
fect sounds corresponding to each operation
mode are pre-stored, and which is arranged to
output these sounds from the speaker through
the amplifying circuit;
means for selectively generating engine sounds
such as a high-speed sound, an intermediate-
speed sound, a low-speed sound, an engine rac-
ing roar, an idle racing sound and an idle sound;
and
means for generating an emergency braking
sound, a skidding sound as well as a horn sound.

3. The reality generating device according to claim 1
wherein said vibration generating unit comprises a
rotatable driving body having a pendulum, at one
end of which is provided a weight and to the other
end of which is coupled a rotatable shaft.

4. The reality generating device according to claim 3
wherein the vibration generating unit comprises:

an end face cam provided at an end of said ro-
tatable shaft, said pendulum being provided at
the other end thereof,
a support plate provided to said body to retain
said rotatable driving body;
a vibration body that is urged with a spring and
is slidably fixed on one surface of said support
plate opposite to the rotatable driving unit, and
extends through an aperture which is provided
on said cover;
a lever that extends from the bottom face of said
vibration body in the direction normal to the bot-
tom face; and
an aperture provided on the support plate so that
said lever extends through said support plate,
and wherein said lever is caused to vibrate along
the direction of said lever shaft by contacting
with said end face cam.

5. The reality generating device according to claim 1
wherein said body has a support shaft that is verti-
cally arranged thereon to support the cover.

6. The reality generating device according to claim 5
wherein said support shaft is made up of a material
less rigid than the body.

7. The reality generating device according to claim 1
wherein the traveling toy is a radio-controlled
traveling toy further comprising:

a receiving circuit that receives a radio control
signal;
a decoder circuit that decodes the received sig-
nal so as to output a decoded output signal; and
a power motor drive circuit and a steering drive
circuit connected to the decoder circuit for driv-
ing a motor unit and a steering unit, respectively,
in accordance with the decoded output signal;
a vibration motor unit; and
a vibration motor drive circuit for driving the vi-
bration motor unit,
and wherein:
the traveling toy is provided with a power switch
and a pseudo sound generating device having
an amplifying circuit and a speaker;
said pseudo sound generating device is ar-
ranged to receive, as an input signal, each out-
put signal from said decoder circuit correspond-
ing to each traveling mode and a control signal
from said power switch;
said pseudo sound generating device is config-
ured to perform a processing operation in which
a sound corresponding to said input signal is
outputted from the speaker through said ampli-
fying circuit, the sound being related to each
traveling mode and pre-stored in a memory de-
vice for selection from the engine sounds and
from the effect sounds other than the engine
sounds;
a cell sound can be generated by the power
switch;
operations of a forward key, a reverse key, a
turbo key and a right/left key can selectively gen-
erate engine sounds such as a high-speed
sound, an intermediate-speed sound and a low-
speed sound, as well as an engine racing roar,
an idle racing sound and an idle sound; and
an emergency braking sound, a skidding sound
as well as a horn sound can be generated.

8. The reality generating device according to claim 4
wherein said traveling toy has a clearance provided
between a chassis on which said motor unit, said
steering unit and said speaker are mounted, and the
body which covers the chassis.

9. A traveling toy having the reality generating device
according to any one of claims 1 to 8.

10. A method for generating reality, which generates op-
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eration sounds during the operation of a traveling toy
and which causes the body of the traveling toy to
vibrate, and, if desired, to simultaneously generate
operation sounds and vibrations for enhanced reality
of the traveling toy.

11. The method for generating reality according to claim
10 comprising the steps of:

executing a processing operation in which the
predetermined operation sounds and the other
predetermined effect sounds are outputted from
the speaker through the amplifying circuit cor-
responding to each operation mode;
selectively generating engine sounds such as a
high-speed sound, an intermediate-speed
sound, a low-speed sound, an engine racing
roar, an idle racing sound and an idle sound; and
generating an emergency braking sound, a skid-
ding sound as well as a horn sound.

12. A program for generating reality, which generates
operation sounds during the operation of a traveling
toy, and which causes the body of the traveling toy
to vibrate, and, if desired, to simultaneously generate
operation sounds and vibrations for enhanced reality
of the traveling toy.

13. The program for generating reality according to claim
10 comprising the steps of:

executing a processing operation in which the
predetermined operation sounds and the other
predetermined effect sounds are outputted from
the speaker through the amplifying circuit cor-
responding to each operation mode;
selectively generating engine sounds such as a
high-speed sound, an intermediate-speed
sound, a low-speed sound, an engine racing
roar, an idle racing sound and an idle sound; and
generating an emergency braking sound, a skid-
ding sound as well as a horn sound.
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