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(57) Disclosed is a steering control device for a run-
ning toy including: light emitting sections (11,12) mount-
ed on the running toy to emit different types of infrared
rays with different wavelengths in left and right directions
diagonally ahead of the running toy, a light receiving sec-
tion (13) mounted on the running toy to receive the infra-
red rays emitted from the light emitting sections (11,12)
and reflected on an obstacle, and a control section (8)

Steering control device for running toy and running toy

mounted on the running toy to control a steering device
of the running toy when the light receiving sections re-
ceive an infrared ray with a wavelength matching with at
least one of the wavelengths of the infrared rays emitted
from the light emitting sections so that the running toy is
steered in a direction to avoid collision with the obstacle
according to the matching wavelength of the received
infrared ray.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a steering con-
trol device for a running toy and a running toy including
the steering control device for a running toy.

2. Description of Related Art

[0002] Forexample, as described in Japanese Patent
Application Laid-Open Publication No. 2004-305769, a
running toy represented by automobile-type running toy
can be steered by wireless operation. Thus, a collision
with an obstacle ahead can be avoided by such steering.
[0003] However, with the invention described in Jap-
anese Patent Application Laid-Open Publication No.
2004-305769, the toy itself cannot detect the obstacle,
thus when wireless operation is performed with inexpe-
rienced operation, a collision with the obstacle due to
operating error and the like occurs, resulting in damage
of the toy itself.

SUMMARY OF THE INVENTION

[0004] The present invention has been made in con-
sideration of the above situation, and it is one of main
objects to provide a steering control device for a running
toy so that the running toy can avoid a collision with an
obstacle ahead autonomously and a running toy includ-
ing such steering control device for a running toy.
[0005] According to a first aspect of the present inven-
tion, there is provided a steering control device for a run-
ning toy comprising:

light emitting sections mounted on the running toy
to emit different types of infrared rays with different
wavelengths in left and right directions diagonally
ahead of the running toy;

a light receiving section mounted on the running toy
to receive the infrared rays emitted from the light
emitting sections and reflected on an obstacle; and
a control section mounted on the running toy to con-
trol a steering device of the running toy when the
light receiving sections receive an infrared ray with
a wavelength matching with at least one of the wave-
lengths of the infrared rays emitted from the light
emitting sections so that the running toy is steered
in a direction to avoid collision with the obstacle ac-
cording to the matching wavelength of the received
infrared ray.

[0006] According to a second aspect of the present
invention, there is provided a steering control device for
a running toy comprising:
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light emitting sections mounted on the running toy
to emit an infrared ray at different timing in left and
right directions diagonally ahead of the running toy;
a light receiving section mounted on the running toy
toreceive the infrared ray emitted from the light emit-
ting sections and reflected on an obstacle; and

a control section mounted on the running toy to con-
trol a steering device of the running toy so that the
running toy is steered in a direction to avoid collision
with the obstacle according to the timing the infrared
ray is received by the light receiving section.

[0007] According to a third aspect of the present in-
vention, there is provided a steering control device for a
running toy which changes a direction of a steering wheel
or a relative revolution speed of left and right driving
wheels with a steering device, comprising:

light emitting sections to emit different types of infra-
red rays with different wavelengths in left and right
directions diagonally ahead of the running toy;

a light receiving section to receive an infrared ray
reflected on an obstacle ahead of the running toy;
and

a control section to control the steering device so
that the running toy is steered for a predetermined
amount of time by changing a direction of the steering
wheel or the relative revolution speed of the left and
right driving wheels in a direction to avoid collision
with the obstacle according to the wavelength of the
reflected infrared ray received by the light receiving
section.

[0008] According to a fourth aspect of the present in-
vention, there is provided a steering control device for a
running toy which changes a direction of a steering wheel
or a relative revolution speed of left and right driving
wheels with the steering device, comprising:

light emitting sections to emit an infrared ray at dif-
ferent timing in left and right directions diagonally
ahead of the running toy;

a light receiving section to receive the infrared ray
reflected on an obstacle ahead of the running toy;
and

a control section to control the steering device so
that the running toy is steered for a predetermined
amount of time by changing a direction of the steering
wheel or the relative revolution speed of the driving
wheel in a direction to avoid collision with the obsta-
cle according to the timing of the reflected infrared
ray received by the light receiving section.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The above and other objects, advantages, and

features of the present invention will become more fully
understood from the detailed description given herein-
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below and the appended drawings which are given by
way of illustration only, and thus are not intended as a
definition of the limits of the presentinvention, and where-
in:

FIG. 1 is an external view showing a running toy and
wireless controller of the present embodiment;

FIG. 2is aplan view showing a chassis of the running
toy shown in FIG. 1;

FIG. 3 is a block diagram showing a control circuit
of the running toy shown in FIG. 1;

FIG. 4 is a perspective view showing a steering de-
vice of the running toy shown in FIG. 1;

FIG. 5 is a plan view showing a steering device of
the running toy shown in FIG. 1;

FIG. 6is a diagram showing a portion of a coil current
circuit of the steering device of the running toy shown
in FIG. 1;

FIG. 7 is a cross-section view showing a suspension
of the running toy shown in FIG. 1 from a front view;
FIG. 8 is a diagram showing a status of running on
a curved road surface of the running toy shown in
FIG. 1;

FIG. 9 is a diagram showing an example of a course
in which the running toy shown in FIG. 1 is used;
FIG. 10A is another example of a course in which
the running toy shown in FIG. 1 is used; and

FIG. 10B is another example of a course in which
the running toy shown in FIG. 1 is used.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0010] An embodiment of the present invention will be
described below with reference to the drawings.

[0011] FIG. 1 is an external view showing an automo-
bile-type running toy 1 including a steering control device
of the present invention and a wireless controller 9 for
operating speed of the running toy 1. An outer frame of
the running toy 1 includes a chassis 2 shown in FIG. 2
andabody 3. The chassis 2 and the body 3 are configured
with plastic, and although not limited, a concave section
or hole section (engaging section) is provided on an inner
side of the front portion and an inner side of the side
portion and the body 3 is fixed to the chassis 2 by elas-
tically engaging the concave section or hole section to
the projection section 2a of the chassis 2. The running
toy 1 includes a later-described light receiving section 13
for receiving a control signal (for example, an infrared
signal) from the wireless controller 9.

[0012] FIG. 2 is a plan view showing the chassis 2.
Although not limited, a chargeable battery (Nickel-Cad-
mium battery) 4 is provided in a longitudinal state in the
central portion of the chassis 2. The battery 4 is attached
to a battery storage section (not shown) with an attach-
ment member 5. Conductive strips 6a and 6b electrically
connectable to a negative electrode and positive elec-
trode of the battery 4 are provided in front portion and
rear portion of the battery storage section. Although not
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shown, the conductive strips 6a and 6b are partially ex-
posed on the bottom side of the chassis 2 and the battery
4 can be charged by using the exposed portions of the
conductive strips 6a and 6b.

[0013] A motor holding plate 10 is provided in a rear
portion of the chassis 2, and a motor (not shown) is stored
in a bottom portion of the plate. The motor is a DC motor,
and exposed positive and negative terminals are electri-
cally connected to the positive and negative electrodes
of the battery 4, respectively. A gear 8 is fixedly provided
to a motor shaft of the motor. The gear 8 is engaged to
agear 7a, and the gear 7a is engaged to a gear 7b fixedly
provided to a rear wheel axle (not shown) connecting
rear wheels 2b and 2b. As a result, motor power is trans-
ferred from the gear 8 to gears 7a and 7b in order, and
the rear wheels 2b and 2b are driven to rotate.

[0014] Two light emitting sections 11 and 12 for emit-
ting infrared rays and a light receiving section 13 for re-
ceiving infrared rays are provided in the front portion of
the chassis 2. The light emitting sections 11 and 12 are
providedinleftand right portions of the front of the chassis
2, and although not limited, emit infrared rays centered
to 45 degrees diagonally forward to the left and right re-
spectively. The left light emitting section 11 and the right
light emitting section 12 each emit infrared rays A1 and
A2 with different wavelengths at intervals of, for example
0.5 to0 0.7 seconds. The light receiving section 13 is pro-
vided at a center of the front of the chassis 2, and receives
reflected light of the infrared rays A1 and A2 emitted by
the light emitting sections 11 and 12 reflecting off of the
obstacle ahead and a control signal from the above-de-
scribed wireless controller 9. As described above, the
light receiving section 13 can receive both infrared rays
A1 and A2 and the control signal, thus separate light re-
ceiving devices for each purpose is not necessary and
the running toy 1 can be made with a compact form.
[0015] The light emitting sections 11 and 12 may emit
a plurality of types of infrared rays at different wave-
lengths to at least two areas in left and right directions.
The infrared rays emitted from the light emitting sections
11 and 12 have a predetermined irradiation width and
the irradiation directions of the infrared rays from the light
emitting sections 11 and 12 are suitably adjusted so that
the irradiation widths of the left and right light emitting
sections 11 and 12 do not overlap each other nor form a
large gap between each other. It is preferable that the
irradiation width does not spread excessively wide out-
ward than the width of the automobile toy.

[0016] The light emitting sections 11 and 12 may emit
infrared rays A1 and A2 at timing different from each other.
In this case, the infrared rays A1 and A2 do not need to
be in different wavelengths.

[0017] As shown in FIG. 1, the wireless controller 9
includes a speed button 9a and a turbo button 9b. The
speed button 9a can change running speed of the running
toy 1 between two stages, normal speed and low speed.
The running speed is always at low speed when the run-
ning toy 1is started. When the speed button 9ais pressed
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once, the running speed changes to normal speed, and
when the button is pressed twice, the running speed re-
turns to low speed. By pressing the turbo button 9b once,
the running speed can sharply accelerate temporarily
from low speed or normal speed to maximum speed. After
maintaining maximum speed for ten seconds, the running
speed automatically returns to normal speed.

[0018] FIG. 3 is a block diagram showing a control cir-
cuit of the running toy 1, and the running toy 1 includes
a control device 16 including a speed control device 17
and a steering control device 18. The speed control de-
vice 17 variably controls the running speed of the running
toy 1 by, for example Pulse Width Modulation (PWM)
control of motor output according to the control signal
received with the light receiving section 13. The steering
control device 18 includes the light emitting sections 11
and 12 for emitting infrared rays, the light receiving sec-
tion 13 for receiving the infrared rays reflected on the
obstacle ahead, a coil current control section 19 for con-
trolling the steering device 20 by energizing a later-de-
scribed coil 14 in order to change a direction of the front
wheels 2¢ and 2c for a predetermined amount of time to
a direction to avoid the obstacle according to a wave-
length of the infrared ray received by the light receiving
section 13. In other words, the steering control device 18
detects whether the obstacle is in the area of the left or
right direction diagonally ahead by recognizing the wave-
length of the reflected light of the infrared ray received
by the light receiving section 13 and according to the
detected result, allows the coil current control section 19
to control the steering device 20 to steer for a predeter-
mined amount of time in a direction to avoid collision in
order to avoid collision with the obstacle. Here, the infra-
red rays emitted from the above-described light emitting
sections 11 and 12 and the control signal (infrared signal)
transmitted from the wireless controller 9 have different
wavelengths.

[0019] The coil current control section 19 may control
the steering device 20 according to wavelength and
strength ofthe infrared rays received by the lightreceiving
section 13. In other words, the steering control device 18
may detect whether the obstacle is in the area of the left
or right direction diagonally ahead by recognizing the
wavelength and the strength of the reflected light of the
infrared light received by the light receiving section 13
and according to the detected result, may allow the coll
current control section 19 to control the steering device
20 to steer for a predetermined amount of time in a di-
rection to avoid collision in order to avoid collision with
the obstacle. The coil current control section 19 may also
perform the speed controlling performed by the speed
control device 17. When the coil current control section
19 also performs the speed controlling, space for the
speed control device 17 becomes unnecessary and the
running toy 1 can be made with a compact form.
[0020] Next, details of the steering device of running
toy 1 will be described. As shown in FIG. 4, the steering
device 20 of the running toy 1 includes left and right
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knuckle arms (turning body) 21 attached to the left and
right front wheels 2c and 2c respectively, and a tie rod
(connecting body) 22 connecting the left and right knuck-
le arms 21 to each other.

[0021] Here, front wheel axles 21a are attached to
each knuckle arm 21 and front wheels 2c and 2c are
attached to the front wheel axles 21a so as to be able to
spin freely. As shown in FIG. 5, the left and right knuckle
arms 21 are supported by the chassis 2 so as to be ro-
tatable around the left and right shafts 21b, respectively.
As shown in FIG. 7, upper end portion and lower end
portion of the left and right shafts 21b are in hole sections
of the lower chassis 2e and the upper chassis 2f, respec-
tively. The hole section where the top end section of the
shaft 21b is inserted into penetrates the upper chassis
2f vertically and the left and right knuckle arms 21 can
move slightly vertically between the lower chassis 2e and
upper chassis 2f. On the other hand, as shown in FIG.
5, the tie rods 22 form turning pairs with the free ends of
the knuckle arms 21 at areas of shafts 21c of both end
portions. As a result, when the tie rods 22 oscillate left
and right, the left and right knuckle arms 21 rotate around
shafts 21b and the direction of the left and right front
wheels 2c and 2¢ are changed.

[0022] A trim 25 is placed behind the tie rod 22. The
trim 25 includes a cylindrical shaft 23 and the trim 25 can
turn around a center axis of the cylinder. The shaft 23
has magnetic force and with magnetic attractive force of
a later-described permanent magnet 24, holds the tie rod
22 in a position which is not biased to left or right (neutral
position). Turning a lever 25b exposed from the bottom
side of the chassis 2 left and right around the center axis
of the shaft 23 allows fine adjustment of the neutral po-
sition of the tie rod 22.

[0023] The permanentmagnet 24 is provided in a cent-
er portion of the tie rod 22. The permanent magnet 24 is
in a disk shape, and is provided so that each end face
faces upward or downward. One end face of the perma-
nent magnet is an S pole, and the other end face is an
N pole. Left and right coils 14 are provided in front of the
tie rod 22. The coils 14 are round air core coils, which
are coils without cores, one end portion of each coil 14
faces the end face of the permanent magnet 24 provided
in the tie rod 22. Here, the disk shaped permanent mag-
net and round air core coil are used in order to make the
entire toy smaller and lighter by not using a core in the
coil. The generation of magnetic force of the coil in a
round air core coil is weak, however this is not a problem
when the above-described shaft 23 used has very weak
magnetic force.

[0024] FIG. 6 shows a portion of the coil current circuit.
The energizing of the coil current circuit is controlled by
the coil current control section and in the coil current cir-
cuit, the left and right coils 14 are energized at the same
time, so that when the left and right coils 14 are energized
at the same time, the polarity of the side facing the end
face of the permanent magnet 24 is the same pole (N
pole or S pole) in both left and right coils 14. Therefore,
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when the left and right coils 14 are energized, attractive
force is produced between one coil 14 and the permanent
magnet 24, and repulsive force is produced between the
other coil 14 and the permanent magnet 24. With this,
the tie rod 22 oscillates by resisting to the attractive force
between the shaft 23 and the permanent magnet 24. The
coil current control section changes the direction of the
flow of the current of the coil 14 to change the oscillating
direction of the tie rod 22.

[0025] The left and right coils 14 may alternatively be
energized and the tie rod 22 may be oscillated by the
attractive force or the repulsive force produced between
the energized coil 14 and the permanent magnet 24.
[0026] The steering device 20 is not limited to the
above-described structure, and a mechanism including
a combination of, for example, a rack and a pinion may
be used.

[0027] The steering device may perform steering by
relatively changing the number of revolutions of left and
right steering wheels whose direction do not change or
relatively changing the speed of revolution of the left and
right driving wheels. For example, steering the driving
toy 1 may be performed by revolving the left and right
driving wheels in the opposite direction or by revolving
only one driving wheel.

[0028] Steering may be performed after temporarily
stopping the running of the running toy 1.

[0029] FIG. 7 shows a suspension of the automobile
toy. The suspension includes a leaf spring 30. The leaf
spring 30 is provided in the upper chassis 2f. The middle
ofthe leaf spring 30 is curved in a U-shape and the curved
portion is lightly pressed by a shaft 31 provided in the
upper chassis 2f. Left and right end portions of the leaf
spring 30 are placed on the hole sections where the upper
end portions of the shafts 21b are inserted into, and abuts
the top ends of the shafts 21b. With this, the leaf spring
30 absorbs the impact received by the front wheels 2¢
and 2c of the running toy 1 from the road surface accord-
ing to the ups and downs of a running surface.

[0030] Next, the operation of the running toy 1 when
running on a curved road surface will be described.
[0031] The running toy 1 is mainly used in a course as
shown in FIG. 9 which is exclusive for the running toy 1.
On the course, the user can place a starting gate as
shown in the bottom portion of the figure and also place
obstacles such as tires or drum cans according to the
user’s preference. When the running toy 1 reaches a left
bending curve as shown in FIG. 8 while running on the
course, the running toy 1 can autonomously avoid colli-
sion with the course wall of the curve by the following
operation.

[0032] First, infrared ray A2 is emitted from the right
light emitting section 12 of the running toy 1. The infrared
ray A2 is reflected on the course wall of the curve ahead
to the right of the running toy 1 and received by the light
receiving section 13. When the light receiving section 13
receives the infrared ray A2, the coil current control sec-
tion 19 energizes the coil 14 so that the direction of the
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front wheels 2c and 2c are changed in a predetermined
direction to the left to avoid collision with the course wall.
A moving direction of the running toy 1 is changed to a
direction to which the front wheels 2c and 2c are changed
(arrow A of FIG. 8). Then, after a predetermined amount
of time passes, the coil current control section 19 returns
the direction of the front wheels 2c and 2c to a straight
direction. As described above, the running toy 1 can au-
tonomously avoid collision with the course wall ahead.
[0033] In the above-described description, the opera-
tion of when the running toy 1 avoids one obstacle is
described, however, since the light emitting sections 11
and 12 and the light receiving section 13 intermittently or
successively emit and receive light, for example when
there are a plurality of intermittent obstacles ahead to the
left and right, the running toy 1 can avoid collisions with
these obstacles and continue running. The obstacle to
be avoided is not limited to a stationary body, and for
example, in a case where a similar automobile toy is run-
ning ahead, when the automobile toy running ahead is
within the irradiation range of the infrared ray, the auto-
mobile toy can be detected and operation to avoid the
automobile toy can be performed.

[0034] When the light emitting sections 11 and 12 emit
infrared rays A1 and A2 at separate timing, even if the
infrared rays A1 and A2 do not have different wave-
lengths, the light receiving section 13 can identify which
infrared ray A1 or A2 is received by the timing the light is
received. The steering control device 18 detects whether
the obstacle is in a left or right area diagonally ahead
according to the timing the infrared rays A1 and A2 are
received.

[0035] Since the light emitting sections 11 and 12 are
provided in the left and right of the front of the running
toy 1 and the light receiving section 13 is provided in the
center of the front portion of the running toy 1, the path
of the infrared rays A1 and A2 from being emitted from
the light emitting sections 11 and 12 to being received
by the light receiving section 13 is short, and consequent-
ly, attenuation of the infrared rays A1 and A2 can be re-
duced to keep the sensitivity of the light receiving section
13 high, and the obstacle can be detected faster.
[0036] When the light emitting sections 11 and 12 emit
a plurality of types of infrared rays at different wave-
lengths to two or more areas in the left and right direction,
a position of the obstacle can be detected more accu-
rately and a collision with the obstacle can be avoided
with less amount of avoidance.

[0037] When the coil current control section 19 can
control the steering device 20 according to the wave-
length and strength of the infrared rays received by the
light receiving section 13, the distance to the obstacle
can be detected by the strength of the infrared rays. When
the distance to the obstacle can be detected, when for
example, an obstacle suddenly appears ahead due to
the change in running direction as described above, a
collision with the obstacle can be avoided more reliably.
When the speed and timing of changing the direction of
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the front wheels 2c and 2c can be controlled, the collision
with the obstacle can be avoided even more reliably. The
same can be said for when the light emitting sections 11
and 12 emit infrared rays at separate timing and the coil
current control section 19 can control the steering device
20 according to the timing and strength of the infrared
ray received by the light receiving section 13.

[0038] Other than the course as shown in FIG. 9, the
running toy 1 can be used in a course representing an
urban street as shown in FIG. 10A, or a course repre-
senting a street under construction as shown in FIG. 10B,
and running while avoiding obstacles can be enjoyed.
[0039] As described above, according to the running
toy 1 including the steering control device 18 of the
present invention, since the steering control device 18
includes light emitting sections 11 and 12 for emitting
infrared rays A1 and A2 at different wavelengths, a light
receiving section 13 for receiving infrared rays A1 and A2
reflected on obstacles and a coil current control section
19for controlling the steering device 20 in order to change
a direction of the front wheels 2¢ and 2c for a predeter-
mined amount of time to a direction to avoid the obstacle
according to the wavelength of the infrared ray received
by the light receiving section 13, the position of the ob-
stacle ahead can be detected by recognizing the wave-
length of the infrared ray received by the light receiving
section and collision with the obstacle can be autono-
mously avoided.

[0040] The present invention is not limited to the em-
bodimentdescribed above, and can be suitably modified.
[0041] For example, in the above-described embodi-
ment, collision is avoided by steering, however when the
left and right light receiving sections receives infrared
rays almost at the same time, then it may be determined
that there is an obstacle which cannot be avoided and
the running toy can be stopped or steered to temporarily
move backwards.

[0042] According to a first aspect of the preferred em-
bodiments, there is provided a steering device for a run-
ning toy comprising:

light emitting sections mounted on the running toy
to emit different types of infrared rays with different
wavelengths in left and right directions diagonally
ahead of the running toy;

a light receiving section mounted on the running toy
to receive the infrared rays emitted from the light
emitting sections and reflected on an obstacle; and
a control section mounted on the running toy to con-
trol a steering device of the running toy when the
light receiving sections receive an infrared ray with
a wavelength matching with at least one of the wave-
lengths of the infrared rays emitted from the light
emitting sections so that the running toy is steered
in a direction to avoid collision with the obstacle ac-
cording to the matching wavelength of the received
infrared ray.
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[0043] According to the first aspect, the running toy
can perform suitable steering to avoid an obstacle ac-
cording to whether the obstacle is in the area to the left
or to the right diagonally ahead based on the received
wavelength of the reflected light.

[0044] Preferably, in the steering control device for the
running toy, when the wavelength of the infrared ray re-
ceived by the light receiving section matches with at least
one of the wavelengths of the infrared rays emitted from
the light emitting sections, the control section controls
the steering device of the running toy so that the running
toy is steered in a direction to avoid collision with the
obstacle according to the matching wavelength and
strength of the received infrared ray.

[0045] Consequently, the control section can control
the steering device to steer the running toy in a direction
to avoid collision with the obstacle according to the wave-
length and the strength of the reflected light received by
the light receiving section, and collision with the obstacle
can be avoided accurately.

[0046] According to a second aspect of the preferred
embodiments, there is provided a steering control device
for a running toy comprising:

light emitting sections mounted on the running toy
to emit an infrared ray at different timing in left and
right directions diagonally ahead of the running toy;
a light receiving section mounted on the running toy
toreceive the infrared ray emitted from the light emit-
ting sections and reflected on an obstacle; and

a control section mounted on the running toy to con-
trol a steering device of the running toy so that the
running toy is steered in a direction to avoid collision
with the obstacle according to the timing the infrared
ray is received by the light receiving section.

[0047] According tothe second aspect, the running toy
can perform suitable steering to avoid the obstacle ac-
cording to whether the obstacle is in the area to the left
or right diagonally ahead by recognizing the timing of
receiving the reflected light.

[0048] Preferably, in the steering control device for the
running toy, the control section controls the steering de-
vice of the running toy so that the running toy is steered
inadirection to avoid collision with the obstacle according
to the timing and strength of the infrared ray received by
the light receiving section.

[0049] Consequently, since the control section con-
trols the steering device to steer the running toy in the
direction to avoid collision with the obstacle according to
the timing and strength of the reflected light received by
the light receiving section, the running toy can accurately
avoid collision with the obstacle.

[0050] According to a third aspect of the preferred em-
bodiments, there is provided a steering control device for
a running toy which changes a direction of a steering
wheel or a relative revolution speed of left and right driv-
ing wheels with a steering device, comprising:
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light emitting sections to emit different types of infra-
red rays with different wavelengths in left and right
directions diagonally ahead of the running toy;

a light receiving section to receive an infrared ray
reflected on an obstacle ahead of the running toy;
and

a control section to control the steering device so
that the running toy is steered for a predetermined
amount of time by changing a direction of the steering
wheel or the relative revolution speed of the left and
right driving wheels in a direction to avoid collision
with the obstacle according to the wavelength of the
reflected infrared ray received by the light receiving
section.

[0051] According to the third aspect, since the steering
control device for the running toy includes, a light emitting
section to emit different types of infrared rays with differ-
ent wavelengths in a left and right direction diagonally
ahead of the running toy, a light receiving section to re-
ceive the infrared ray reflected on an obstacle ahead of
the running toy, and a control section to control the steer-
ing device so that the running toy is steered for a prede-
termined amount of time in a direction to avoid collision
with the obstacle according to the wavelength of the re-
flected light received by the light receiving section, the
steering control device can detect whether the obstacle
isinthe leftorright area diagonally ahead and the running
toy can be steered for a predetermined amount of time
in the direction to avoid the collision with the obstacle.
Therefore, the running toy can autonomously avoid the
obstacle ahead.

[0052] Preferably, in the steering control device for the
running toy, the control section controls the steering de-
vice of the running toy so that the running toy is steered
for a predetermined amount of time by changing a direc-
tion of the steering wheel or the relative revolution speed
of the driving wheel in a direction to avoid collision with
the obstacle according to the wavelength and strength
of the reflected infrared ray received by the light receiving
section.

[0053] Consequently, since the control section con-
trols the steering device so that the running toy is steered
in the direction to avoid collision with the obstacle ac-
cording to the wavelength and the strength of the reflect-
ed light received by the light receiving section, the colli-
sion with the obstacle can be accurately avoided.
[0054] According to a fourth aspect of the preferred
embodiments, there is provided a steering control device
for a running toy which changes a direction of a steering
wheel or a relative revolution speed of left and right driv-
ing wheels with the steering device, comprising:

light emitting sections to emit an infrared ray at dif-
ferent timing in left and right directions diagonally
ahead of the running toy;

a light receiving section to receive the infrared ray
reflected on an obstacle ahead of the running toy;
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and

a control section to control the steering device so
that the running toy is steered for a predetermined
amount of time by changing a direction of the steering
wheel or the relative revolution speed of the driving
wheel in a direction to avoid collision with the obsta-
cle according to the timing of the reflected infrared
ray received by the light receiving section.

[0055] According to the fourth aspect, since the steer-
ing control device for the running toy includes a light emit-
ting section to emit infrared rays at different timing in a
left and right direction diagonally ahead of the running
toy, a light receiving section to receive the infrared ray
reflected on an obstacle ahead of the running toy, and a
control section to control the steering device so that the
running toy is steered for a predetermined amount of time
inadirectionto avoid collision with the obstacle according
to the timing of the reflected light received by the light
receiving section, the steering control device can detect
whether the obstacle is in the left or right direction diag-
onally ahead by recognizing the timing of the received
light, and the running toy can be steered for a predeter-
mined amount of time in the direction to avoid collision
with the obstacle in order to avoid collision with the ob-
stacle. Therefore, the running toy can autonomously
avoid collision with the obstacle ahead.

[0056] Preferably, in the steering control device for the
running toy, the control section controls the steering de-
vice of the running toy so that the running toy is steered
for a predetermined amount of time by changing a direc-
tion of the steering wheel or the relative revolution speed
of the driving wheel in a direction to avoid collision with
the obstacle according to the timing and strength of the
reflected infrared ray received by the light receiving sec-
tion.

[0057] Consequently, since the control section con-
trols the steering device so that the running toy is steered
in the direction to avoid collision with the obstacle ac-
cording to the timing and the strength of the reflected
light received by the light receiving section, the collision
with the obstacle can be accurately avoided.

[0058] Preferably, in the steering control device for the
running toy, the light emitting sections are provided on
left and right of a front of the running toy and the light
receiving section is provided on a center of the front of
the running toy.

[0059] Consequently, since the light emitting sections
are provided on the left and right of the front of the running
toy and the light receiving section is provided on the cent-
er of the front of the running toy, the path of the infrared
ray from the light emitting section where the light is emit-
ted to the light receiving section where the light is re-
ceived can be made short. Therefore, attenuation of the
infrared rays can be reduced to keep the sensitivity of
the light receiving section high, and the obstacle can be
detected faster.

[0060] Preferably, a running toy comprises the steer-
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ing control device for the running toy.
[0061] Preferably the running toy further comprises:

a wireless controller emitting a type of infrared ray
different from the infrared ray, wherein

the control section controls speed according to the
infrared ray from the wireless controller.

[0062] Consequently, since the running toy includes
the wireless controller emitting a type of infrared ray dif-
ferent from the infrared ray for detecting the obstacle,
and the control section controls speed according to the
infrared ray from the wireless controller, the player can
change the running speed by wireless operation. Also, a
control section for controlling speed does not need to be
newly provided, therefore, the running toy itself can be
made with a compact form.

[0063] Preferably, inthe runningtoy, the light receiving
section receives the infrared ray from the wireless con-
troller.

[0064] Consequently, since the infrared ray from the
wireless controller is received by the light receiving sec-
tion for detecting the obstacle, a new light receiving de-
vice for receiving the infrared ray from the wireless con-
troller does not need to be provided, therefore, the run-
ning toy itself can be made with a compact form.
[0065] Although various exemplary embodiments
have been shown and described, the invention is not lim-
ited to the embodiments shown. Therefore, the scope of
the invention is intended to be limited solely by the scope
of the claims that follow.

Claims

1. A steering control device for a running toy compris-
ing:

light emitting sections mounted on the running
toy to emit different types of infrared rays with
different wavelengths in left and right directions
diagonally ahead of the running toy;

a light receiving section mounted on the running
toy to receive the infrared rays emitted from the
light emitting sections and reflected on an ob-
stacle; and

a control section mounted on the running toy to
control a steering device of the running toy when
the light receiving sections receive an infrared
ray with a wavelength matching with at least one
of the wavelengths of the infrared rays emitted
from the light emitting sections so that the run-
ning toy is steered in a direction to avoid collision
with the obstacle according to the matching
wavelength of the received infrared ray.

2. The steering control device for the running toy ac-
cording to claim 1, wherein when the wavelength of
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theinfrared ray received by the light receiving section
matches with at least one of the wavelengths of the
infrared rays emitted from the light emitting sections,
the control section controls the steering device of the
running toy so that the running toy is steered in a
direction to avoid collision with the obstacle accord-
ing to the matching wavelength and strength of the
received infrared ray.

3. A steering control device for a running toy compris-

ing:

light emitting sections mounted on the running
toy to emit an infrared ray at different timing in
left and right directions diagonally ahead of the
running toy;

a light receiving section mounted on the running
toy to receive the infrared ray emitted from the
light emitting sections and reflected on an ob-
stacle; and

a control section mounted on the running toy to
control a steering device of the running toy so
that the running toy is steered in a direction to
avoid collision with the obstacle according to the
timing the infrared ray is received by the light
receiving section.

4. The steering control device for the running toy ac-

cording to claim 3, wherein the control section con-
trols the steering device of the running toy so that
the running toy is steered in a direction to avoid col-
lision with the obstacle according to the timing and
strength of the infrared ray received by the light re-
ceiving section.

5. A steering control device for a running toy which
changes a direction of a steering wheel or a relative
revolution speed of left and right driving wheels with
a steering device, comprising:

light emitting sections to emit different types of
infrared rays with different wavelengths in left
and right directions diagonally ahead of the run-
ning toy;

a light receiving section to receive an infrared
ray reflected on an obstacle ahead of the running
toy; and

a control section to control the steering device
so that the running toy is steered for a predeter-
mined amount of time by changing a direction
of the steering wheel or the relative revolution
speed of the left and right driving wheels in a
direction to avoid collision with the obstacle ac-
cording to the wavelength of the reflected infra-
red ray received by the light receiving section.

6. The steering control device for the running toy ac-
cording to claim 5, wherein the control section con-
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trols the steering device of the running toy so that
the running toy is steered for a predetermined
amount of time by changing a direction of the steering
wheel or the relative revolution speed of the driving
wheel in a direction to avoid collision with the obsta-
cle according to the wavelength and strength of the
reflected infrared ray received by the light receiving
section.

A steering control device for a running toy which
changes a direction of a steering wheel or a relative
revolution speed of left and right driving wheels with
the steering device, comprising:

light emitting sections to emit an infrared ray at
different timing in left and right directions diag-
onally ahead of the running toy;

a light receiving section to receive the infrared
ray reflected on an obstacle ahead of the running
toy; and

a control section to control the steering device
so that the running toy is steered for a predeter-
mined amount of time by changing a direction
of the steering wheel or the relative revolution
speed of the driving wheel in a direction to avoid
collision with the obstacle according to the timing
of the reflected infrared ray received by the light
receiving section.

The steering control device for the running toy ac-
cording to claim 7, wherein the control section con-
trols the steering device of the running toy so that
the running toy is steered for a predetermined
amount oftime by changing a direction of the steering
wheel or the relative revolution speed of the driving
wheel in a direction to avoid collision with the obsta-
cle according to the timing and strength of the re-
flected infrared ray received by the light receiving
section.

The steering control device for the running toy ac-
cording to any one of claims 1 to 8, wherein the light
emitting sections are provided on left and right of a
front of the running toy and the light receiving section
is provided on a center of the front of the running toy.

A running toy comprising the steering control device
for the running toy according to any one of claims 1
to 8.

A running toy according to claim 10, further compris-
ing:

a wireless controller emitting a type of infrared
ray different from the infrared ray, wherein

the control section controls speed according to
the infrared ray from the wireless controller.
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12. Arunning toy according to claim 11, wherein the light

receiving section receives the infrared ray from the
wireless controller.
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