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(57) ABSTRACT

Provided is a leg type traveling apparatus including a bicycle
frame, a travel module including a leg type front traveling unit
rotatably mounted to a front of the bicycle frame and a leg
type rear traveling unit rotatably mounted to a rear of the
bicycle frame, a drive unit to drive the travel module, and a
control unit to control the drive unit, in which the control unit
includes a pedal detector to detect a rotating speed of a pedal
rotatably mounted to the bicycle frame and a controller to
control a driving speed of the drive unit based on detection
information provided by the pedal detector.
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LEG TYPE TRAVELING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of
Korean Patent Application No. 10-2013-0163657, filed on
Dec. 26, 2013, and Korean Patent Application No. 10-2013-
0163658, filed on Dec. 26, 2013, in the Korean Intellectual
Property Office, the disclosures of which are incorporated
herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a leg type traveling

apparatus, and more particularly, to a leg type traveling appa-
ratus in which a travel module is provided in a type of a leg to
allow the leg type traveling apparatus to readily travel despite
an obstacle such as a flight of stairs.

[0004] 2. Description of the Related Art

[0005] There are a number of traveling apparatuses driven
by rotation of a wheel. For example, a bicycle and a Segway
to which a rotatable wheel is mounted may travel in response
to an operation of a pedal and a handlebar. Use of the bicycle
has been constant due to a high mobility and a simple opera-
tion and also because riding the bicycle may provide arider of
the bicycle with a large amount of exercise and be effective in
health maintenance.

[0006] In general, the bicycle may include a bicycle frame
to which a handlebar is mounted for a steering operation,
wheels rotatably mounted to a front and a rear side of the
bicycle frame, pedals, a chain connecting the pedals and the
wheels to deliver a rotation of the pedals to the wheels, and a
brake to halt a rotation of the wheels by operating a lever
mounted to the handlebar.

[0007] However, such a general type bicycle may travel
only on a flat ground due to a structure of the wheels despite
the high mobility. For example, when the bicycle encounters
stairs during use, a rider of the bicycle may need to take a
detour or ascend the stairs while carrying the bicycle.
[0008] The Segway is ridden by a single person standing
thereon and driven by a drive unit such as an electric battery.
Recently, use of such a vehicle has been increasing. The
Segway may have one or two wheels, and determine a trav-
eling direction and speed by measuring a change in a center of
gravity of a rider in an interval.

[0009] The Segway is designed in order for the rider not to
fall based on a balancing mechanism. Thus, the Segway may
travel forward or backward when the rider simply leans for-
ward or backward, and automatically change a traveling
direction when the rider simply leans leftward or rightward.
The Segway may halt travel in such a way and thus, a brake
may not be required.

[0010] However, such a conventional Segway may apply a
wheel driving method and thus, may not be able to traverse
stairs inclined at a certain height. Accordingly, there is a
desire for development of a traveling apparatus of a new
structure that may allow the traveling apparatus to readily
traverse steep areas, such as, stairs.

SUMMARY

[0011] An aspect of the present invention provides a leg
type traveling apparatus in which a travel module is provided
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in a type of a leg in lieu of a wheel structure to enable the leg
type traveling apparatus to readily travel despite an obstacle
such as a flight of stairs.

[0012] Another aspect of the present invention provides a
bicycle-shaped leg type traveling apparatus in which a drive
unit provides driving power for a rotation of a travel module
to relieve exhaustion of a physical strength of a rider and
increase convenience for the rider.

[0013] Still another aspect of the present invention provides
a Segway-shaped leg type traveling apparatus in which a
control unit controls a drive unit based on detection informa-
tion provided by a detection unit to enable a rider to readily
operate the Segway-shaped leg type traveling apparatus dur-
ing travel.

[0014] According to an aspect of the present invention,
there is provided a bicycle-shaped leg type traveling appara-
tus including a bicycle frame, a travel module including a leg
type front traveling unit rotatably mounted to a front of the
bicycle frame and a leg type rear traveling unit rotatably
mounted to a rear of the bicycle frame, a drive unitto drive the
travel module, and a control unit to control the drive unit. The
control unit may include a pedal detector to detect a rotating
speed of a pedal rotatably mounted to the bicycle frame, and
a controller to control a driving speed of the drive unit based
on detection information provided by the pedal detector. The
bicycle-shaped leg type traveling apparatus may readily
travel despite an obstacle such as a flight of stairs because the
travel module is provided in a type of a leg in lieu of a wheel
structure.

[0015] Each of the leg type front traveling unit and the leg
type rear traveling unit may include a shaft mounted to the
bicycle frame, a leg unit rotatably connected to the shaft and
including a plurality of leg members enabling travel by step-
ping on a ground and pushing off the ground during rotation,
and a brake mounted to the shaft to halt the rotation of the leg
unit.

[0016] The control unit may further include a lever detector
to detect an operation of a brake lever mounted to the bicycle
frame and deliver detection information obtained by the
detecting to the control unit. When a rider pulls the brake
lever, the controller may activate the brake or halt an opera-
tion of the drive unit to halt an operation of the travel module.
[0017] The leg unit may be provided as a pair of leg units
separated along a longitudinal direction of the shaft, and the
leg members of each of the leg units may be disposed at
equidistant intervals along a circular direction of the shaft.
[0018] Each of the leg members may include an articular
portion including a plurality of joints, and an elastic portion to
connect the joints and allow one joint to be transformed with
respect to another joint.

[0019] The leg member may further include a nonskid pad
mounted to an end portion of the articular portion to prevent
skidding when in contact with the ground.

[0020] The elastic portion may be provided in a type of a
spring or a torsion spring.

[0021] The drive unit may be mounted to each of the pair of
the leg units and include drive motors to be selectively driven
under a control of the control unit.

[0022] According to another aspect of the present inven-
tion, there is provided a Segway-shaped leg type traveling
apparatus including an embarkation body on which a user
embarks, and a leg type traveling unit rotatably mounted to
the embarkation body. The leg type traveling unit may include
a shaft mounted to the embarkation body, and a leg unit
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rotatably connected to the shaft and including a plurality of
leg members enabling travel by stepping on a ground and
pushing off the ground during rotation. The Segway-shaped
leg type traveling apparatus may readily travel despite an
obstacle such as flight of stairs because the leg type traveling
unit is provided in a type of a leg in lieu of a wheel structure.
[0023] The leg unit may be provided as a pair of leg units
separated along a longitudinal direction of the shaft, and the
leg members of each of the leg units may be disposed at
equidistant intervals along a circular direction of the shaft.
[0024] Each of the leg units provided as the pair may
include three or four leg members, and initial positions of the
leg members from the shaft may be set to allow leg members
of'one leg unit to be alternately disposed with leg members of
another leg unit at equidistant intervals.

[0025] Each of the leg members may include an articular
portion including a plurality of joints, and an elastic portion to
connect the joints and allow one joint to be transformed with
respect to another joint.

[0026] The leg member may further include a nonskid pad
mounted to an end portion of the articular portion to prevent
skidding when in contact with the ground.

[0027] The Segway-shaped leg type traveling apparatus
may further include a drive unit to drive the leg type traveling
unit, a detection unit to detect a tilt of the embarkation body,
and a control unit to selectively control an operation of the
drive unit based on detection information provided by the
detection unit.

[0028] The detection unit may include a traveling direction
tilt sensor to detect a tilt in a front and rear direction of the
embarkation body, and an orthogonal traveling direction tilt
sensor to detect a tilt in a left and right direction of the
embarkation body.

[0029] The drive unit may include a pair of drive motors
respectively mounted to the pair of the leg units. When a
forward tilt or a backward tilt is detected by the traveling
direction tilt sensor, the pair of the drive motors may be
identically driven. When a leftward tilt or a rightward tilt is
detected by the orthogonal traveling direction tilt sensor, the
pair of the drive motors may be differently driven based on a
desired steering direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Theseand/orother aspects, features, and advantages
of the invention will become apparent and more readily
appreciated from the following description of exemplary
embodiments, taken in conjunction with the accompanying
drawings of which:

[0031] FIG.1 is a perspective view illustrating an example
of'a bicycle-shaped leg type traveling apparatus according to
an embodiment of the present invention;

[0032] FIG.2isablock diagram illustrating the control unit
controlling the bicycle-shaped leg type traveling apparatus
illustrated in FIG. 1;

[0033] FIG. 3 is a perspective view illustrating the leg type
rear traveling unit of the travel module illustrated in FIG. 1;
[0034] FIGS. 4A through 4C are diagrams illustrating
examples of a rotating operation of a leg type traveling unit
under a control of a control unit according to an embodiment
of the present invention;

[0035] FIGS. 5A through 5C are diagrams illustrating
examples of control on the leg units of the leg type front
traveling unit and the leg type rear traveling unit illustrated in
FIG. 1,
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[0036] FIG. 6is aschematic view illustrating an example of
a configuration of a leg type traveling unit of a bicycle-shaped
leg type traveling apparatus according to an embodiment of
the present invention;

[0037] FIG. 7 is a schematic view illustrating another
example of a configuration of a leg type traveling unit of a
bicycle-shaped leg type traveling apparatus according to an
embodiment of the present invention;

[0038] FIG. 8 is a perspective view illustrating an example
of'a Segway-shaped leg type traveling apparatus according to
another embodiment of the present invention;

[0039] FIG. 9 is a front view illustrating the Segway-
shaped leg type traveling apparatus illustrated in FIG. 8;
[0040] FIG. 101s a perspective view illustrating the leg type
traveling unit illustrated in FIGS. 8 and 9;

[0041] FIG. 11 is a schematic view illustrating an initial
posture of the leg type traveling unit of the Segway-shaped
leg type traveling apparatus illustrated in FIG. 8; and

[0042] FIG. 12 is a diagram illustrating an operation prin-
ciple of the detection unit mounted to the Segway-shaped leg
type traveling apparatus illustrated in FIG. 8.

DETAILED DESCRIPTION

[0043] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. Exem-
plary embodiments are described below to explain the present
invention by referring to the accompanying drawings, how-
ever, the present invention is not limited thereto or restricted
thereby.

[0044] When it is determined a detailed description related
to a related known function or configuration that may make
the purpose of the present invention unnecessarily ambiguous
in describing the present invention, the detailed description
will be omitted here. Also, terms used herein are defined to
appropriately describe the exemplary embodiments of the
present invention and thus may be changed depending on a
user, the intent of an operator, or a custom. Accordingly, the
terms must be defined based on the following overall descrip-
tion of this specification.

[0045] FIG. 1 is a perspective view illustrating an example
of'a bicycle-shaped leg type traveling apparatus 100 accord-
ing to an embodiment of the present invention. FIG. 2 is a
block diagram illustrating a control unit 160 controlling the
bicycle-shaped leg type traveling apparatus 100 illustrated in
FIG. 1. FIG. 3 is a perspective view illustrating a leg type rear
traveling unit 140 of a travel module 130 illustrated in FIG. 1.
[0046] The bicycle-shaped leg type traveling apparatus 100
includes a bicycle frame 110, the travel module 130 including
a leg type front traveling unit 150 and the leg type rear trav-
eling unit 140 mounted in a front and a rear of the bicycle
frame 110, a drive unit 180 to drive the travel module 130, and
a control unit 160 to control the drive unit 180 as intended by
a rider.

[0047] Thebicycle-shaped leg type traveling apparatus 100
of such a configuration includes the travel module 130 pro-
vided in a type of a leg in lieu of a wheel and thus, may travel
in an inclined place and a steep location such as stairs in
addition to a flat area. Thus, mobility of and convenience for
the rider may increase.

[0048] Referring to FIG. 1, the bicycle frame 110 includes
a saddle 111 on which the rider embarks, a handlebar 112 for
steering, and a pedal 113. The rider may travel to a desired
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destination by operating the handlebar 112 and turning the
pedal 113 while sitting on the saddle 111.

[0049] Referring to FIG. 2, the bicycle-shaped leg type
traveling apparatus 100 includes the drive unit 180 to drive the
travel module 130 and the control unit 160 to control the drive
unit 180. The drive unit 180 includes a total of four drive
motors, for example, drive motor 1 181, drive motor 2 182,
drive motor 3 183, and drive motor 4 184, and drives a pair of
leg units 141 and 145 mounted to the leg type rear traveling
unit 140 and a pair of leg units 151 and 155 mounted to the leg
type front traveling unit 150. A further description will be
provided hereinafter.

[0050] The travel module 130 includes the leg type front
traveling unit 150 and the leg type rear traveling unit 140
which have a practically identical configuration. Thus, the
description to be provided hereinafter will focus on the leg
type rear traveling unit 140, and only a brief description of the
leg type front traveling unit 150 will be provided as necessary
or omitted.

[0051] As illustrated in FIGS. 1 and 3, the leg type rear
traveling unit 140 of the travel module 130 includes a shaft
115 disposed to cross a space of the bicycle frame 110, the
pair of the leg units 141 and 145 rotatably connected to the
shaft 115, and a brake 190 mounted to the shaft 115 to halt
rotation of the leg units 141 and 145. The leg units 141 and
145 may be driven by the drive motor 1 181 and the drive
motor 2 182, respectively, to drive each of the leg units 141
and 145.

[0052] The leg units 141 and 145 may rotate in one direc-
tion or another by driving power provided by the drive motor
1 181 and the drive motor 2 182, and a rotating speed of the leg
units 141 and 145 may be controlled.

[0053] Referring to FIG. 3, each of the leg units 141 and
145 includes three leg members, for example, 141a and 1454,
which are formed along a circular direction of the shaft 115.
The respective three leg members including 141a and 145a
are disposed at equidistant intervals of 120°. Thus, the leg
members including 141a and 145a¢ may enable the bicycle-
shaped leg type traveling apparatus 100 to stably travel by
stepping on a ground or pushing off the ground during rota-
tion. However, the number of the leg members may not be
limited to three as illustrated in FIGS. 1 and 3, it is obvious
that four leg members may be disposed at intervals of 90°.

[0054] Each of the leg members including 141a and 145a
includes an articular portion, for example, 142. As illustrated
in FIG. 3, one leg member 141a includes two joints including
a first joint 142a and a second joint 1424. The first joint 142a
is connected to the second joint 1425 through an elastic por-
tion 143 provided in a type of a spring having elasticity.

[0055] Thus, when each of the leg members including 141a
and 145a steps on the ground, elastic energy may be stored by
compression of the elastic portion 143, and the stored energy
may be used as a driving force again. Accordingly, a traveling
efficiency may be improved. In addition, the first joint 1424 is
connected to the second joint 1425 through the elastic portion
143 and thus, a position of the second joint 1425 with respect
to the first joint 142a may be corrected. Accordingly, a trav-
eling stability may be improved.

[0056] Inaddition, a nonskid pad 144 is provided on an end
portion of the second joint 1424 to prevent skidding when in
contact with the ground. The nonskid pad 144 may be pro-
vided using a material such as rubber. Although the nonskid
pad 144 is illustrated as a round shape in FIG. 3, it is obvious
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that the nonskid pad 144 may be provided in a plate shape to
improve stability when in contact with the ground.

[0057] Referring to FIG. 3, a height of a traversable
obstacle or a torque may be determined based on a distance
(L) between end portions of the leg members including 141a
and 145a. For example, when the distance (L) between the
end portions increases, a higher obstacle may be traversable.
However, lengths of the leg members may increase and thus,
a driving torque to be provided by the drive unit 180 may
increase.

[0058] The bicycle-shaped leg type traveling apparatus 100
may travel when the rider rotates the pedal 113. Here, an
operation method different from a conventional operation
method through which a rotating force of a pedal is delivered
to a wheel through a chain may be applied. According to an
embodiment, the travel module 130 may operate under the
control of the control unit 160.

[0059] Referring back to FIG. 2, the control unit 160
includes a pedal detector 161 to detect a rotating speed of the
pedal 113 rotatably mounted to the bicycle frame 110, a lever
detector 165 to detect an operation of a brake lever 114
mounted to the handlebar 112, and a controller 170 to control
a driving speed of the drive unit 180 or determine whether to
halt the drive unit 180 based on detection information
obtained by the detecting performed by the pedal detector 161
or the lever detector 165.

[0060] The pedal detector 161 may be provided as an
encoder, but is not limited thereto.

[0061] For example, when the rotating speed of the pedal
113 increases, the pedal detector 161 may detect information
on the increase in real time and deliver the information to the
controller 170. The controller 170 may then increase a trav-
eling speed by driving each of the drive motors 181 through
184 of the drive unit 180 at a speed corresponding to the
increased rotating speed of the pedal 113. Conversely, when
the rotating speed of the pedal 113 decreases, the pedal detec-
tor 161 may detect information on the decrease in real time
and deliver the information to the controller 170. The con-
troller 170 may then decrease the traveling speed by decreas-
ing a rotating speed of each of the drive motors 181 through
184 of the drive unit 180 to a speed corresponding to the
decreased rotating speed of the pedal 113.

[0062] When the rider pulls the brake lever 114, the lever
detector 165 may detect whether the brake lever 114 is in
operation and deliver detection information to the controller
170. The controller 170 may then halt travel of the bicycle-
shaped leg type apparatus 100 by applying one of the follow-
ing two methods. Alternatively, the controller 170 may halt
the travel of the bicycle-shaped leg type traveling apparatus
100 through a combination the two methods.

[0063] First, when the lever detector 165 detects that the
brake lever 114 is pulled, the controller 170 may halt an
operation of each of the drive motors 181 through 184 of the
drive unit 180 based on the detection information and halt the
travel of the bicycle-shaped leg type traveling apparatus 100.
[0064] Second, when the lever detector 165 detects that the
brake lever 114 is pulled, the controller 170 may lock the
brake 190 mounted to the shaft 115 based on the detection
information and halt the travel of the bicycle-shaped leg type
traveling apparatus 100.

[0065] As described in the foregoing, the traveling speed of
the bicycle-shaped leg type traveling apparatus 100 may be
selectively adjusted under the control of the control unit 160,
and also the halt operation may be accurately performed.
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Although an operation of rotating the pedal 113 is performed,
the operation of rotating the pedal 113 may apply the forego-
ing method different from the conventional method through
which power is delivered through the chain. Thus, the
bicycle-shaped leg type traveling apparatus 100 may relieve
exhaustion of a physical strength of the rider and improve the
convenience for the rider.

[0066] A principle of controlling the drive unit 180 by the
controller 170 will be described hereinafter with respect to
FIGS. 4A through 4C.

[0067] FIGS. 4A through 4C are diagrams illustrating
examples of a rotating operation of the leg type rear traveling
unit 140 under a control of the controller 170.

[0068] The controller 170 may control an angle formed by
each of the leg units 141 and 145 against the ground when
each of the leg units 141 and 45 steps on the ground under a
control of the drive motors 181 and 182 mounted respectively
to the leg units 141 and 145 based on a rotating speed of the
pedal 113. The controller 170 may also control a rotating
speed when each of the leg units 141 and 145 steps on the
ground, a rotating speed when each of the leg units 141 and
145 are separated from the ground, and a rotating speed in
each rotating section. The controller 170 may control the
angle “a,” formed by each of the leg units 141 and 145
against the ground when each of the leg units 141 and 45 steps
on the ground, and control a rotating speed, for example, ©1,
©2, ©3 and ©4 of each of the leg units 141 and 145.

[0069] The controller 170 may control the angle o, and the
rotating speed ©1, ©2,©3 and ©4 of each of the leg units 141
and 145 in accordance with a traveling speed commanded by
the controller 170 based on the rotating speed of the pedal
113. For example, when the commanded traveling speed is
low, the controller 170 may control the angle a,, to be higher
and the rotating speed ©1, ©2, ©3 and ©4 to be lower.
Conversely, when the commanded traveling speed is high, the
controller 170 may control the angle a, to be lower and the
rotating speed ©1, ©2, ©3 and ©4 to be higher.

[0070] Thebicycle-shaped leg type traveling apparatus 100
may travel forward by controlling the drive motors 181 and
182 of the leg units 141 and 145 by the controller 170 to allow
one leg unit 141 and another leg unit 145 having an initial leg
angle difference of 60° therebetween to apply the angle o,
and the rotating speed ©1, ©2, ©3 and ©4 determined in
accordance with the travelling speed commanded by the con-
troller 170 based on the rotating speed of the pedal 113.
[0071] Thebicycle-shaped leg type traveling apparatus 100
may control a leg angle difference between two leg units 151
and 155 of the leg type front traveling unit 150 and a leg angle
difference between the two leg units 141 and 145 of the leg
type rear traveling unit 140. For ease of description, the two
leg units 151 and 155 of the leg type front travelling unit 150
will be referred to as a first leg unit 155 and a second leg unit
151, respectively. Similarly, the two leg units 141 and 145 of
the leg type rear traveling unit 140 will be referred to as a third
leg unit 145 and a fourth leg unit 141, respectively.

[0072] FIGS. 5A through 5C are diagrams illustrating
examples of control on the leg units of the leg type front
traveling unit 150 and the leg type rear traveling unit 140
illustrated in FIG. 1.

[0073] As illustrated in FIG. 5A, the first leg unit 155 and
the fourth leg unit 141 may be controlled to have an identical
angle, and the second leg unit 151 and the third leg unit 145
may be controlled to have an identical angle. However, the
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first leg unit 155 and the second leg unit 151 may be con-
trolled to have different angles.

[0074] Alternatively, as illustrated in FIG. 5B, the first leg
unit 155 and the third leg unit 145 may be controlled to have
an identical angle, and the second leg unit 151 and the fourth
leg unit 141 may be controlled to have an identical angle.
However, the first leg unit 155 and the second leg unit 151
may be controlled to have different angles.

[0075] Alternatively, as illustrated in FIG. 5C, the first leg
unit 155 and the second leg unit 151 may be controlled to have
an identical angle, and the third leg unit 145 and the fourth leg
unit 141 may be controlled to have an identical angle. How-
ever, the first leg unit 155 and the third leg unit 145 may be
controlled to have different angles.

[0076] Each of the drive motors 181 through 184 included
in each of the leg units 141, 145, 151, and 155 may individu-
ally operate, and the controller 170 may drive each drive
motor to control each angle of the leg units 141, 145, 151, and
155. Thus, the controller 170 may suitably control the leg
angles for a required situation and accordingly, optimal travel
may be achieved.

[0077] Asdescribed in the foregoing, the travel module 130
is provided in a type of a leg in lieu of a wheel structure and
thus, the bicycle-shaped leg type traveling apparatus 100 may
readily travel over an obstacle such as a flight of stairs. In
addition, the drive unit 180 provides driving power for rota-
tion of the travel module 130 and thus, the bicycle-shaped leg
type traveling apparatus 100 may relieve exhaustion of a
physical strength of a rider.

[0078] Hereinafter, examples of modifications to a leg type
travelling unit of the bicycle-shaped leg type travelling appa-
ratus 100 will be introduced.

[0079] FIG. 6 is aschematic view illustrating an example of
aconfiguration of a leg type traveling unit 130a of the bicycle-
shaped leg type traveling apparatus 100 according to embodi-
ment of the present invention.

[0080] Referring to FIG. 6, one leg member 1314 of the leg
type traveling unit 130q of the bicycle-shaped leg type appa-
ratus 100 applies a torsion spring 135a as an elastic portion.
One joint 132a is connected to another joint 133a through the
torsion spring 135« and thus, a traveling flexibility may be
achieved. In addition, propulsion may be achieved when the
traveling unit 130qa steps on a ground or travels. In detail,
when the leg member 1314 steps on the ground, elastic energy
may be stored by compression of the torsion spring 1354 and
the stored energy may be used as the propulsion again. Thus,
a traveling efficiency may be improved.

[0081] FIG. 7 is a schematic view illustrating another
example of a configuration of a leg type traveling unit 1305 of
the bicycle-shaped leg type traveling apparatus 100 according
to embodiment of the present invention.

[0082] Referring to FIG. 7, one leg member 1315 the leg
type traveling unit 1305 of the bicycle-shaped leg type trav-
eling apparatus 100 includes three joints, for example, 1325,
1335, and 134b. Torsion springs 1355 are included among the
joints 1324, 1335, and 1344. The torsion springs 1355 are
crossly disposed in the leg member 1315 and thus, each of the
joints 1324, 1335, and 134b may perform various move-
ments.

[0083] Hereinafter, a configuration of a Segway-shaped leg
type traveling apparatus will be described. However, descrip-
tions of components practically identical to the components
of'the bicycle-shaped leg type traveling apparatus 100 will be
omitted here for brevity.
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[0084] FIG. 8 is a perspective view illustrating an example
of'a Segway-shaped leg type traveling apparatus 200 accord-
ing to another embodiment of the present invention. FIG. 9 is
a front view illustrating the Segway-shaped leg type traveling
apparatus 200 illustrated in FIG. 8. FIG. 10 is a perspective
view illustrating a leg type traveling unit 230 illustrated in
FIGS. 8 and 9. FIG. 11 is a schematic view illustrating an
initial posture of the leg type traveling unit 230 of the Seg-
way-shaped leg type traveling apparatus 200 illustrated in
FIG. 8. F1G. 12 is adiagram illustrating an operation principle
of a detection unit 260 mounted to the Segway-shaped leg
type traveling apparatus 200 illustrated in FIG. 8.

[0085] Referring to FIG. 8, the Segway-shaped leg type
traveling apparatus 200 includes an embarkation body 210 on
which a user embarks, the leg type traveling unit 230 rotatably
mounted to the embarkation body 210, and a drive unit 280 to
generate driving power to drive the leg type traveling unit 230.
[0086] The Segway-shaped leg type traveling apparatus
200 of such a configuration may travel over an inclined place
and an inclined location such as stairs in addition to a flat
ground because the leg type traveling unit 230 is provided in
a type of a leg in lieu of a wheel. Thus, mobility and conve-
nience for the user may be improved.

[0087] As illustrated in FIGS. 8 and 9, the embarkation
body 210 includes a frame 211, which is a basic skeleton, a
saddle 212 connected to anupper portion of the frame 211 and
on which the user is seated, and support members 213 pro-
vided at both sides of a lower portion of the frame 211 for the
user to step on feet.

[0088] In addition, the embarkation body 210 includes a
detection unit 260 to detect a tilt of the embarkation body 210
from a ground, and the drive unit 280 to generate the driving
power to drive the leg type traveling unit 230. As illustrated in
FIG. 10, the drive unit 280 may include a pair of drive motors
281 and 283, and individually drive a pair of leg units 231 and
235 mounted to the leg type traveling unit 230. A further
description will be provided hereinafter.

[0089] As illustrated in FIGS. 8 through 10, the leg type
traveling unit 230 includes a shaft 241 disposed to cross a
space of the frame 211 and the pair of the leg units 231 and
235 rotatably connected to the shaft 241. Here, the leg units
231 and 235 may be driven by the respective drive motors 281
and 283 to allow the pair of the leg units 231 and 235 to be
individually driven.

[0090] The leg units 231 and 235 may rotate in one direc-
tion or another by the driving power provided by the respec-
tive drive motors 281 and 283, and a rotating speed of the leg
units 231 and 235 may be controlled by the drive motors 281
and 283. Since the pair of the leg units 231 and 235 individu-
ally rotates, each of the leg units 231 and 235 may steer a
traveling direction by changing the rotating speed.

[0091] Referring to FIG. 10, each of the leg units 231 and
235 includes three leg members including, for example, 231a
and 2354, formed in a circular direction. The three leg mem-
bers including 231a and 2354 may be disposed to have equi-
distant intervals of 120° to allow the Segway-shaped leg type
traveling apparatus 200 to stably travel by stepping on the
ground or pushing off the ground during rotation. However,
the number of the leg members including 231a and 2354 may
not be limited to three, and it is obvious that, for example, four
leg members may be disposed at intervals of 90°.

[0092] Each of the leg members including 231a and 235a
includes an articular portion 232. As illustrated in FIG. 10,
one leg member 231a includes two joints, for example, a first
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joint 232a and a second joint 2325. The first joint 232a and the
second joint 2325 are connected through an elastic portion
233 provided in a type of a spring possessing elasticity.
[0093] Thus, when each ofthe leg members including 231a
and 235a steps on the ground, elastic energy may be stored by
compression of the elastic portion 233 and the stored energy
may be used as a means of propulsion again. Thus, a traveling
efficiency may be improved. In addition, the first joint 2324 is
connected to the second joint 2325 through the elastic portion
233 and thus, a position of the second joint 2325 with respect
to the first joint 232a may be corrected although the ground is
winding or uneven. Accordingly, a traveling stability may be
improved.

[0094] Inaddition, a nonskid pad 234 is provided on an end
portion of the second joint 2325 to prevent skidding when in
contact with the ground. The nonskid pad 234 may be pro-
vided using a material such as rubber. Although the nonskid
pad 234 is illustrated as a round shape in FIG. 10, it is obvious
that the nonskid pad 234 may be provided in a plate shape to
improve stability when in contact with the ground.

[0095] Further, a height of a traversable obstacle or a torque
may be determined based on a distance (L) between end
portions of the leg members including 231a and 235a. For
example, when the distance (L) between the end portions
increases, a higher obstacle may be traversable. However,
lengths of the leg members including 231a and 235a may
increase and thus, a driving torque to be provided by the drive
unit 280 may increase.

[0096] Referringto FIG. 11, the pair ofthe leg units 231 and
235 is disposed to allow the leg members including 231a and
235a to be alternately disposed.

[0097] One leg member 231a of one leg unit 231 may be
alternately disposed at an equidistant interval of 60° with
respect to another leg member 235a of another leg unit 235.
For example, when the Segway-shaped leg type traveling
apparatus 200 travels on a flat ground, the legmember 231a of
the leg unit 231 may step on the ground at a different position
from the leg member 235a of the leg unit 235 and thus,
reaction may be applied onto a contact point on the ground
and propulsion may be applied toward a traveling direction.
[0098] A traveling direction and speed, a change in the
direction, or a halt operation of the Segway-shaped leg type
traveling apparatus 200 may be controlled based on a tilt of
the embarkation body 210 occurring due to an action of the
user.

[0099] Thus, the embarkation body 210 may further
include the detection unit 260 to detect a degree of the tilt of
the embarkation body 210, and a control unit 270 to selec-
tively control an operation of the drive unit 280 based on
detection information provided by the detection unit 260. The
detection unit 260 performs the detecting and the control unit
270 controls the operation of the drive unit 280 to automati-
cally control the Segway-shaped leg type traveling apparatus
200.

[0100] Referring to FIG. 12, the detection unit 260 includes
atraveling direction tilt sensor 261 to detectatiltina front and
rear direction of the embarkation body 210, and an orthogonal
traveling direction tilt sensor 265 to detect a tilt in a left and
right direction of the embarkation body 210.

[0101] Forexample, when the traveling direction tilt sensor
261 detects an overall forward tilt of the embarkation body
210, the control unit 270 may selectively control each drive
motor of the drive unit 280 to perform normal rotation and
thus, the Segway-shaped leg type traveling apparatus 200
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may travel in a forward direction. Conversely, when the trav-
eling direction tilt sensor 261 detects an overall backward tilt
of'the embarkation body 210, the control unit 270 may selec-
tively control each drive motor of the drive unit 280 to per-
form counter rotation and thus, the Segway-shaped leg type
traveling apparatus 200 may travel in a backward direction.
[0102] When the forward or the backward tilt, or a forward
or backward tilt angle, detected by the traveling direction tilt
sensor 261 is larger, the control unit 270 may increase a
driving speed of the drive unit 280 to increase the traveling
speed. Conversely, when the forward or the backward tilt is
smaller, the control unit 270 may decrease the driving speed
of the drive unit 280 to decrease the traveling speed.

[0103] For another example, when the orthogonal traveling
direction tilt sensor 265 having a lateral direction against the
traveling direction detects a leftward tilt of the embarkation
body 210, the control unit 270 may selectively drive the drive
motors 281 and 283 of the drive unit 280 to allow the Segway-
shaped leg type traveling apparatus 200 to steer to a left
direction. Conversely, when the orthogonal traveling direc-
tion tilt sensor 265 detects a rightward tilt of the embarkation
body 210, the control unit 270 may selectively drive the drive
motors 281 and 283 of the drive unit 280 to allow the Segway-
shaped leg type traveling apparatus 200 to steer to a right
direction.

[0104] In detail, the orthogonal traveling direction tilt sen-
sor 265 may measure a leftward or a rightward tilt angle and
deliver detection information obtained by the measuring to
the control unit 270. The control unit 270 may then determine
a leftward or a rightward rotating speed of each of the drive
motors 281 and 283 based on the measured tilt angle. When
the leftward or the rightward tilt angle is large, the control unit
270 may increase the leftward or the rightward rotating speed.
Conversely, when the leftward or the rightward tilt angle is
small, the control unit 270 may decrease the leftward or the
rightward rotating speed.

[0105] As described in the foregoing, the control unit 270
may control the Segway-shaped leg type traveling apparatus
200 to maintain balance and readily travel in forward, back-
ward, leftward, or rightward directions.

[0106] The foregoing description may be applicable to a
principle of controlling the drive unit 280 by the control unit
270 based on the detection information provided by the detec-
tion unit 260 and thus, a repeated description will be omitted
here for brevity.

[0107] The Segway-shaped leg type traveling apparatus
200 may readily travel despite an obstacle such as a flight of
stairs because the leg type traveling unit 230 is provided in a
type of a leg in lieu of a wheel structure. Further, the user may
readily operate the Segway-shaped leg type traveling appa-
ratus 200 when on board because the control unit 270 controls
the drive unit 280 based on the detection information pro-
vided by the detection unit 260.

[0108] The configuration of the leg type traveling unit 230
is described in the foregoing, and examples of modifications
to the leg type traveling unit 230 may be described with
reference to FIGS. 6 and 7.

[0109] According to example embodiment of the present
invention, there is provided a leg type traveling apparatus in
which a travel module is provided in a type of a leg in lieu of
a wheel structure to readily travel despite an obstacle such as
flight of stairs.

[0110] According to example embodiment of the present
invention, there is provided a leg type traveling apparatus in
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which a drive unit provides a travel module with driving
power for rotation to reduce exhaustion of a physical strength
of a rider and improve convenience.

[0111] According to example embodiment of the present
invention, there is provided a leg type traveling apparatus in
which a control unit controls a drive unit based on detection
information provided by a detection unit to enable a rider to
readily operate a Segway.

[0112] Although a few example embodiments of the
present invention have been shown and described, the present
invention is not limited to the described example embodi-
ments. Instead, it would be appreciated by those skilled in the
art that changes may be made to these example embodiments
without departing from the principles and spirit of the inven-
tion, the scope of which is defined by the claims and their
equivalents.

What is claimed is:

1. A bicycle-shaped leg type traveling apparatus, compris-

ing:

a bicycle frame;

a travel module comprising a leg type front traveling unit
rotatably mounted to a front of the bicycle frame and a
leg type rear traveling unit rotatably mounted to a rear of
the bicycle frame;

a drive unit to drive the travel module; and
a control unit to control the drive unit, and
wherein the control unit comprises:

a pedal detector to detect a rotating speed of a pedal rotat-
ably mounted to the bicycle frame; and

a controller to control a driving speed of the drive unit
based on detection information provided by the pedal
detector.

2. The apparatus of claim 1, wherein each of the leg type
front traveling unit and the leg type rear traveling unit com-
prises:

a shaft mounted to the bicycle frame;

a leg unit rotatably connected to the shaft and comprising a
plurality of leg members enabling travel by stepping on
aground and pushing off the ground during rotation; and

a brake mounted to the shaft to halt the rotation of the leg
unit.

3. The apparatus of claim 2, wherein the control unit further

comprises:

a lever detector to detect an operation of a brake lever
mounted to the bicycle frame and deliver detection
information obtained by the detecting to the controller,
and

wherein, when a rider pulls the brake lever, the controller
activates the brake or halts an operation of the drive unit
to halt an operation of the travel module.

4. The apparatus of claim 2, wherein the leg unit is provided
as a pair of leg units separated along a longitudinal direction
of the shaft, and the leg members of each of the leg units are
disposed at equidistant intervals along a circular direction of
the shaft.

5. The apparatus of claim 2, wherein each of the leg mem-
bers comprises:

an articular portion comprising a plurality of joints; and
an elastic portion to connect the joints and allow one joint
to be transformed with respect to another joint.
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6. The apparatus of claim 5, wherein the leg member fur-
ther comprises:

a nonskid pad mounted to an end portion of the articular
portion to prevent skidding when in contact with the
ground.

7. The apparatus of claim 5, wherein the elastic portion is

provided in a type of a spring or a torsion spring.

8. The apparatus of claim 3, wherein the drive unit is
mounted to each of the pair of the leg units and comprises
drive motors to be selectively driven under a control of the
control unit.

9. A Segway-shaped leg type traveling apparatus, compris-
ing:

an embarkation body on which a user embarks; and

a leg type traveling unit rotatably mounted to the embar-
kation body, and

wherein the leg type traveling unit comprises:

a shaft mounted to the embarkation body; and

aleg unit rotatably connected to the shaft and comprising a
plurality of leg members enabling travel by stepping on
a ground and pushing off the ground during rotation.

10. The apparatus of claim 9, wherein the leg unit is pro-
vided as a pair of leg units separated along a longitudinal
direction of the shaft, and the leg members of each of the leg
units are disposed at equidistant intervals along a circular
direction of the shaft.

11. The apparatus of claim 10, wherein each of the leg units
provided as the pair comprises three or four leg members, and

wherein initial positions of the leg members from the shaft
are set to allow leg members of one leg unit to be alter-
nately disposed with leg members of another leg unit at
equidistant intervals.
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12. The apparatus of claim 10, wherein each of the leg

members comprises:

an articular portion comprising a plurality of joints; and

an elastic portion to connect the joints and allow one joint
to be transformed with respect to another joint.

13. The apparatus of claim 12, wherein the leg member

further comprises:

a nonskid pad mounted to an end portion of the articular
portion to prevent skidding when in contact with the
ground.

14. The apparatus of claim 10, further comprising:

a drive unit to drive the leg type traveling unit;

a detection unit to detect a tilt of the embarkation body; and

a control unit to selectively control an operation of the drive
unit based on detection information provided by the
detection unit.

15. The apparatus of claim 14, wherein the detection unit

comprises:

a traveling direction tilt sensor to detect a tilt in a front and
rear direction of the embarkation body; and

an orthogonal traveling direction tilt sensor to detect a tilt
in a left and right direction of the embarkation body.

16. The apparatus of claim 14, wherein the drive unit com-

prises a pair of drive motors respectively mounted to the pair
of the leg units, and

wherein the pair of the drive motors are identically driven
when a forward tilt or a backward tilt is detected by the
traveling direction tilt sensor, and

the pair of the drive motors are differently driven based on
a desired steering direction when a leftward tilt or a
rightward tilt is detected by the orthogonal traveling
direction tilt sensor.
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