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(s):

Abstract of CN203301738 (U}

The utiiiy model aims to provide a self-balance two-wheel slectnic vehicie. The self-
balance two-wheel electric vehicle comprises a vehicie body chassis, motors, speed
reducers, a battery, wheels, pedals, a display panel, a logic contro! system and a
steering rocker: the vehicle hody chassis is mounted on a middie shaft for connecting
the left and right wheels; the battery and the two motors are mounted in the vehicle
body chassis; two wheels on the left and right are respectively connected with one
motor by one speed reducer, the pedals are arranged on the vehicle body chassis: the
display panel is arranged in the middie of the pedals: ihe logic contral system is
mounted in the display pans! anc is formed by a power supply vollage reducing
module, a motor driving circull module, a microprocessor circuit moduls, a gyroscope,
an acceleration sensor circull module and a steering mechanism.
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Notice
This translation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine- translation output.

DESCRIPTION CN208381739

The object of the present invention is to provide a two-wheel self-balancing electric vehicle including a vehicle

body chassis, a motor, a reducer, a battery, a wheel, a foot pedal, a display panel, a logic control system, and a

steering a rocker, wherein the chassis of the vehicle body is mounted on a shaft connecting theleft and right

wheels, and a battery and two motors are arranged inside the chassis of the vehicle body, wherein the left and

right wheels are respectively connected to a motor through a reducer, The car bodychassis is provided with a

foot pedal; a display panelis arranged in the middleofthe foot pedal, and a logic control systemis installed

therein; the logic control system is composed of a power supply buck module, a motor drive circuit module, a

microprocessorcircuit module, a gyro The instrument, the accelerometer circuit module and the steering

mechanism are composed,

‘Two-wheelself-balancing electric vehicle

Technicalfield

The utility model belongs to the field of automatic robot and automatic traveling vehicle design, and particularly

provides a two-wheel self- balancing electric vehicle.

Background technique

For some roads that arerelatively narrow ordensely crowded and requireflexible movement in a small space,

because the size and structure ofvehicles such as cars and electric vehicles are relatively large, they cannot move

flexibly in tight spaces, and walkingis tiring. The disadvantages are obvious, so there is a need for an electric

31-10-2019 4 DGL Exhibit 1002
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mobility tool that can be flexibly driven in various situations without being restricted by the environment, and

has a small size and a simpledrivingstyle.

Utility model content

The purpose of the utility model is to provide a two-wheel self- balancing electric vehicle, which has certain

intelligence, can beself-balanced withoutinterference fromexternal factors, and has strong passability and

flexibility.

The utility model particularly provides a two-wheelself- balancing electric vehicle, which comprises a vehicle

body chassis, a motor, areducer, a battery, a wheel, a pedal, a display panel, a logic control system and a steering
shake. Rod

Wherein, the chassis of the vehicle body is mounted on a shaft connecting the left and right wheels, and a battery

and two motors are arranged inside the chassis of the vehicle body, whereinthe left and right wheels are

respectively comnected to one motor through a reducer; the chassis of the vehicle body The aboveis a footpedal:

a display panelis arranged in the middle of the foot pedal, and a logic control systemis installed inside;

The logic control system is composed of a power supply buck module, a motor drive circuit module, a

microprocessorcircuit module, a gyroscope, an acceleration sensorcircuit module anda steering mechanism,

wherein the battery inside the chassis of the vehicle bodyrespectively supplies a power supply buck module and

The motor drive circuit module supplies power, the power supply buck module supplies the microprocessor

circuit module, the gyroscope, the acceleration sensorcircuit module andthe display panel after the voltageis

dropped: the microprocessor circuit module collects the data of the gyroscope, the acceleration sensorcircuit

module and the steering mechanism And performing analysis and calculation, and then issuing a command to

the motordrive circuit module, the motordrive circuit modulerespectively controls the rotation direction, the

motor output powerand therotation speed of the two motors according to the instruction of the microprocessor

circuit module; the steering mechanism is set on the foot pedal Thefront end is connected to thesteering rocker,

and a potentiometeris arranged inside the steering mechanism. When thedriver rotates the rockerleft and right,

the potentiometerinstalled inside the steering mechanism sendsa voltage signal to the microprocessorcircuit
module.

The two-wheel self- balancing electric vehicle ofthe present invention is characterized in that a powerswitch is

arranged on the display panel.
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The two-wheelself- balancing electric vehicle of the utility model is characterized in that: an LCD liquid crystal

display and an LED indicatorlight are arranged onthe display panel.

The two-wheel self- balancing electric vehicle ofthe present invention is characterized in that: the steering rocker

is a retractable rocker, which is composed of a telescopic rod, alocking device, a rocker and a handle, wherein

one end of the rocker passes the lock The tensioning device is coupledto the telescopic rod, and the other end of

thetelescopic rod is provided with a handle, and one end of the rockeris connected to the steering mechanism.

The two-wheel self- balancing electric vehicle ofthe present invention is characterized in that: the handleis

provided with a handle sleeve.

‘The two-wheel self- balancing electric vehicle of the present invention is characterized in that a fenderis arranged
on the wheel.

The two-wheel self- balancing electric vehicle of the utility model is characterized in that: the logic control system

of the two-wheel self balancing electric vehicle is further provided with a wireless remote control module, and is

equipped with a corresponding remote controller to control the two-wheel self- balancing electric vehicle.

Turning on and off wherein the power step-down module drops the voltage to 12, Sv, and then supplies the
wireless remote control module, and the wireless remote control moduletransmits the collected data to the

microprocessor circuit module.

The two-wheel self balancing electric vehicle ofthe present invention is characterized in that thesteering

mechanismis a cylindrical full-sealing structure.

‘The advantages ofthe utility modelare:

i.

The vehicle bodyhas a simple structure, reasonable internal space, stable and reliable chip control, low

manufacturing cost, light weight and small volume.
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It has a logic control system:it can self-control and limit the speed during the riding process. [fit is overspeed, the

systemcanissue an alarm and automatically drop to the set safe speed, and theattitude transitionis stable, during

the riding process. Thestart is smooth, the acceleration is strong and smooth.

In normal mode, the maximum riding speed is 14im/n. Through stable performance, it can not only ride on

ordinary roads, but also travel on grass, dirt roads, sand and other roads, The maximumclimbing angle is 3D

degrees and the continuous driving distance is Lokm.

There are two sets ofmotordrive systems, each driving two motors independently.

‘The motordrive circuit can adopt stable and high-power MOStube, withstand voltage of 7ov, can withstand

2004 current, can effectively avoid the large current impact caused by motorstall, resulting in burning the device

on the motordrive board, causing the two-wheel balancecar to suddenly lose. Power can't work.

The height of thesteering rocker canbe adjusted to the appropriate position according to the driver's height. The

steering rocker has a folding and quick disassembly function, which is convenientfor storage in a relativelysmall

space. The soft rubber material on the handle is not only beautiful, but also non-slip and increases the comfort of
the driver.

4.

User-friendly display panel: It is divided into two parts. The LCD panel displays the current working status ofthe

balancecar(driving mode), showing the remaining battery capacity, the mileage that can be driven, the speed of

driving, etc.; there are also 7 LED indicators on the display panel. The lamp, in which the blue SLEDsare

responsible for displaying the real-time car body posture, the red LED is a hazard warning light, and whenthe red

light is on, the speakeralso emits an alarm sound, and the green LED is the workindicatorlight.

oO

Wireless control: The switch can be turned on and offwith a wireless remote control handle, and has an anti-theft

alarm firnction.
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Turning the lights on and offwith a wireless remote control handle increases safety during night driving. The

wireless remote control handle can change different driving madesin real time according to different drivers. The

novice modeis the learning mode, which allows the driver who hasjust contacted the two-wheeled balance carto

understand the functions of the two-wheeled balance car more quickly. Drive at a lowerspeed. The normal

modeis all-terrain mode, and the vehicle speedis high, whichis suitable for driving onvarious roads.

The steering mechanism can be designed as a cylindrical full-sealed structure, which not only has beautiful

appeararice, but also reduces the occupied space. The steering mechanism is mainly responsible forthe direction

control, and can rotate left and right along the axis, and the steering rocker can smoothly moveintheleft and

right direction of the axis. With high elasticity. A potentiometeris installed inside the steering mechanism. When

the driverrotates the rockerto the left and right of the axis, the potentiometer installed inside thesteering

mechanism collects a linear voltage, and the logic control system collects the data and makes a calculation, and

trarismits the result to the The drive circuit ofthe two motors controls the direction and speed of the motor
rotation.

The battery adopts lithium iron phosphate powerbattery, with high efficiency output, standard discharge is SD-

GOC, continuous high current discharge can reach OC, and instantaneous pulse discharge (103} can reach 130A.

It has an excellent cyclelife, and its discharge capacityis still greater than 95% after 1500cycles. The poweris fast,

the cost is low, and there is no pollution to the environment.

DRAWINGS

Figure 1 Two-wheelself- balancingelectric vehicle structure diagram (1 ofwhich Handle, 1.1 handle handle, 2

Retractable pole, 3 Locking device, 4 Turn the rocker, & Steering mechanism, G Fender, 7. Wheel, & Reducer,

9 Display panel, 10 Power switch, 11. Foot pedal, 12 Battery, 13 Logic control circuit, 14 Motor, 15 Car body

chassis};

Figure 2is a block diagramof the working principle of two- wheel self- balancing electric vehicle.
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detailed description

Example i

The two-wheel self- balancing electric vehicle of the utility model comprises avehicle body chassis 15 a motor 14,

a speed reducer 8 a battery 12 a wheel 7, a fender G afoot pedal 11, a display panel Ga logic control system,and

a powerswitch. 10 Steering thejoystick and the remote control

Theself-balancing electric vehicle is provided with twoleft and right wheels 7with a fender Gmounted onashaft

connecting the left and right wheels 7 and a driving battery inside the chassis L5of the vehicle body. 12 Two

motors 14, wherein the left and right wheels 7are respectively connected to amotor L4through a reducer & the

car body chassis is a foot pedal 11 for supporting the humanbody; and the foot pedal 11 In the middleisa

display panei 9 whichis respectively provided with an LCDliquid crystal display, an LED indicator and a power

switch 10 and the display panel Qis internally provided with a logic control system.

The logic control systemis composed of a power supply buck module, a motordrive circuit module, a

microprocessorcircuit module, a gyroscope, an accelerationsensor circuit module, a wireless remote contro]

module and a steering mechanism 5 whereinthe battery 1Zinside the chassis of the vehicle body respectively

Powersupply buck module and motor drive circuit module; power buck module reduces voltage to Lay, Sv to

supply microprocessorcircuit module, gyroscope,acceleration sensorcircuit module, wireless rernote control

module; wireless remote control module receives remote control to send Thesignal, the microprocessor circuit

module acquires the data of the gyroscope,the acceleration sensorcircuit module, the wireless remote contro!

module, the steering mechanism 5, and analyzes and calculates, and outputs acommiand to the motor drive

circuit module after calculation; the motor drive circuit module is based on the microprocessorcircuit module

The commandis issued to respectively control the rotation direction of the two motors, the motor output power

and the rotation speed; the steering mechanism Sis disposed at the front end of the foot pedal and connectedto

the steering rocker, and a potentiometeris installed inside the steering mechanism 5 and the driveris along the

axis Whenthe rockeris rotated, itis installed in the steering mechanism SThepotentiometer collects a linear

voltage and sends the collected data to the microprocessor circuit module. The microprocessor circuit module

makes a calculation and transmits the result to the two motor drive circuit modules respectivelyto drive the

direction ofmotor rotation. And speed.

Thesteering rocker is a retractable rocker, which is composedofa telescopic rod Z a locking device 3 a rocker4

and ahandle 1. The rocker 4is connected with the telescopic rod 2througha locking device 3 and thetelescopic
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rod 2is A handle 1 with a handle sleeve 1.1 is provided at one end, and the other end ofthe rocker 4is connected

to the steering mechanism 5

‘The above embodiments are only intended to illustrate the technical concept and the features of the present

invention, and the purpose of the present inventionis to enable those skilled in theart to understand the contents

of the present invention and to implement the present invention, and the scope ofthe present invention is not

limited thereto. Equivalent changes or modifications made in accordance with the spirit ofthe invention are

intended to be included within thescope ofthe invention.
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Abstract of CN2ZO3688835 (U}

The ullify model discloses a two-wheeled balance car with a dual-adiusiment rotating
shaft. A car bady is formed by combining a4 left car body and 4 right car body. A load-
bearing platform is alse divided into 4 left platform and a right platform. The left car
body and the right car body are connected in a rotating mode through the rotating shaft
fo form the flexibiy-corinecied combined type car bady. The left car body and the right
car body rotate round the rotating shaft. The lefi car body and the left platfarm rotate
synchronously, and the right car body and the right platform rotate synchronously.
Sensors used for real-time detection of the difference between the posture of the left
niatform and ihe posture of the right platform are arranged inside the lefi car body and
the right car body respectively. Control panels conduct independent control over a left
half car balance systern and a right half car balance system respectively according fo
signais of ihe sensors, so that the self-baiancing state of the lwo-wheeled balsnce car
is realized. According to the Rwo-wheeled balance car with the dual-adiusiment rotating
shaft, the left car body and ihe right car body are connected through the rotating shaft,
the left car body and the right car body can rotate around the rotating sheff, distributed
control cover software and hardware is realized, the manualcontrol burden is reduced,
an operator can control the direction through the body posture, and the two-wheeled
balance car is simpler in structure, more flexibie to operate and control, and lighter in
overall weight.
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Notice
‘This transiation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine-translation output.

CLATVSCNE Ha 

L

Atwo-wheelbalance car capable ofdouble-tuning a shaft, comprising a vehicle body, a load platform,a battery,

acontrol board (5, two wheel hub motors (7 and two wheels, and the two hub motors (7 are respectively

fixedly mounted on a battery and a control board (5 are mounted on theleft and right sides of the vehicle body,

and the carrying platformis fixedly mounted onthe vehicle body between the two wheels, wherein the vehicle

bodyis left by the vehicle. The body (1) and the right body (4 are combined, and the bearing platformis also

divided into two parts, a left platform (4 and arightplatform(6, in theleft body () and Between theright body

(3, the left body (D and the right body (2 are rotationally coupled bya rotating shaft (to forma flexible

coupled combined body,the left The vehicle body ()} and theright vehicle body (2 rotate aboutthe rotating

shaft (3, andtheleft vehicle body ()) and theleft platform (4 rotate synchronously, andthe right vehicle body

(4 Rotating synchronouslywith the right platform (6, theleft platform (4, the left body (1), and a hub coupled

to the left outer side The machine (7 formsa left half-vehicle balancesystem, the right platform (©, theright

body (2 and another hub motor (7 coupled on the right outer side form a right half-car balance system, Aset of

sensors for detecting the posture ofthe left platform (4) in real time is disposed inthe left body (0), and another

set ofsensors for detecting the postureofthe right plattorm (6 in real timeis disposed inthe right body (2. The

control board (5 independently controls the left half-vehicle balance system and the right half-vehicle balance

system according to the signals of the sensors to realize the self-balancing state of the two-wheel balancevehicle.

a

‘The two-wheel balancer according to claim 1 wherein the control board (5 is provided with a signal fusion unit,

and theleft haif-vehicle balance system and the right half-vehicie balance system are provided. The attitude signal

processing data is subjected to fusion calculation, and then the control board (5 issues an executable command

signal to each of the hub motors (7.
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‘This transiation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine-translation output.

 

The utility modeldiscloses a two-wheel balancecar capable of double-tuning a rotating shaft, wherein the vehicle

body is composed of a combination ofa left body and aright body, and the bearing platform is also divided into

two parts: aleft platform and aright platform. Theleft car bodyandtheright car body are rotationally coupled by

a rotating shaft to form a flexible coupled composite car body. Theleft and right car bodies rotate around the

rotating shaft, and the left car body and theleft platform rotate synchronously,and the right car body andthe

tight platformarerotated. Smchronousrotation, different sensors for real-timedetectionoftheleft and right

platformattitudes are respectively arranged in theleft vehicle bady, and the control panel independently controls

the left half-vehicle balance system and the right half-vehicle balance system according to the signals of the

respective sensors to realize the two-wheel balancevehicle. Self-balancing state. Theutility model adopts a

rotating shaft to link the left and right vehicle bodies, and the left and right vehicle bodies can rotate around the

rotating shaft, realize distributed control ofsoftware and hardware, reduce the burden ofmanual control, and the

controller can control the direction by the posture of the body, and the structure is simpler. The control is more

flexible and the whole vehicle is lighter.

‘Two-wheel balance car with dual adjustmentshaft

‘Technical field

‘The utility model relates to a self-balancing transportation vehicle, in particular to a two-wheel balancingvehicle,

whichis applied in the technical field ofself-balancing control.

Packground technique
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“The two-wheeled balance car in the existing market usually adopts a special balancing strategy to drive two

wheels to perform positive and negative reversal to achieve vehicle body balance. The turning control penerally

needs to be manually controlled, and the driver's hands andfeet are required to be used. The structure is

complicated. Poor handling, mainly due to the unreasonable structure of the two-wheeled vehicle.

Utility model content

‘The utility model aims to overcomethe deficiencies of the prior art, and provides a two-wheel balance vehicle

capable of double-adjusting a rotating shaft, which adopts a rotating shaft to couple the left bodyand theright

body, and the left body and the right bodycan rotate aroundthe rotating shaft. The battery and the control

board are placedinside to realize distributed control ofsoftware and hardware, reducing the burden ofhand

control. The controller can controlthe direction bythe posture of the body, has a simpler structure and more

flexible handling, and the whole vehicleis light and portable..

In orderto achieve the above invention and creation purpose, the utility model adopts the following technical
solutions:

Atwo-wheel balancevehicie capable ofdouble-tuning a shaft, comprising a vehicle body, a load platform, a

battery, acontrol board, two wheel hub motors and two wheels, a battery and a control panelare installed in the

vehicle body, and two wheel hub motors are respectively fixedly mounted on the vehicle Theleft and right sides

of the body arefixedly mounted on the vehicle bodybetween the two wheels. The car body is composed ofa left

car body and a right car body, and the load platform is also divided intoaleft platform anda right platform. In

part, betweentheleft bodyand theright body,theleft bodyand the right body are coupled bya rotating shaft to

forma flexible coupled vehicle body, and the left bodyand theright body rotate around therotating shaft, and

the left car The body and the left platiorm rotate synchronously, the right body andthe rightplatformrotate

synchronously, and theleft platform, theleft body and the one hub motor connected ontheleft outerside forma

left halfbalance system, the right platform, the right body andtheright outerjoint The other wheel motorforms

the right half-car balance system. Theleft car bodyis provided witha set ofsensors forreal-time detection ofthe

left platformattitude. Therightcar bodyis provided with anotherset ofsensors forreal-timedetectionofthe

right platform attitude. Sgnals from the sensors, independently controlled feft and right vehicle drive system

balance balance system, to achieve equilibriumstate fromtwo balancedcar.

As a preferred technical solution of the present invention, a signal fusion unit is provided in the control panel,

andthe attitude signal processing data oftheleft half-vehicle balance systern andthe right half-vehicle balance

system are combined andcalculated, and then the control board separatelysends out to each hub motor.
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Executable instructionsignals.

Compared with the priorart, the utility model has the following substantive features and advantages:

Compared with the current two-wheeled balance car on the market, when driving the utility model, the two-

wheel balance car with dual-rotation shaft can controlthe direction by the posture of the body, reduce the

manual operation, and have a simpler structure and more. Hexible handling,light weight, more energy saving

and high intelligence.

DRAMINGS

lis a schematic view showing the structure of a two-wheel balance vehicle capable of double-adjusting a

rotating shaft according to a preferred embodimentofthe present invention.

detailed description

‘The preferred embodimentofthe present invention is described belowwith reference to the accompanying

drawings:

in this embodiment, referring to FIG. 1, a two-wheel balance vehicle capable of double-tuning a shaft includes a

vehicle body, aload platform, abattery, a control panel 5 two hub motors 7and two wheels, and two hub

motors 7Theyare fixedly mounted on the left andright sides ofthe vehicle body, and the battery and control

board Sare installed in the vehicle body. The load platformis fixedly mounted onthe vehicle body between the

two wheels, and the vehicle bodyis composed of the left body Land theright body 2Thecarrier platformis also

dividedinto two parts,a left platform 4and a right platform G and between the left body Land the right body 2

the left body Land the right body 2are rotatably coupled via a rotating shaft G Forming a flexible coupled vehicle

body, theleft body Land the right body Zrotate about therotating shaft S the left body Land theleft platform 4

rotate synchronously, and the right body Zand the right platform Grotate synchronously, and theleft platform 4

‘The lett body Land a hub motor 7coupled to the left outer side formaleft halfbalance system, and the right

platform the right body Zandthe other hub motor 7coupledto the right outer side form a right halfbalance

system. Aset of sensors for detecting the attitude of the left platform in real timeis provided in the left body1,

and the right body 2is provided Anotherreal time detection sensorgroup ofa right attitude platform G the

control board Sin accordance with signals fromthe sensors, independently controlledleft and right vehicle drive

systembalance balance system, to achieve equilibrium state from two balanced car. In this embodiment,the
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structure ofthe two-wheel balance car with dual-tuningshaft is reasonable and simple,the controller can control

the direction by the posture of the body, and does not need to set a special hand-controlled direction controller,

and the maneuverabilityis greatly improved, andthe steering control ofboth handsis berated. To make the

occupants more focused on the control of the two-wheeled balance car.

in this embodiment, referring to FIG. L asignal fusion unit is disposed in the control board 5 andtheattitude

signal processing data of theleft half-vehicle balance system and the right half-vehicle balance systern are fused

and calculated, and then respectively controlled by the control board SThe hub motor issues an executable

command signal, and through the fusion calculation, realizes the signal processing analysis of the mutual

influence of theleft half-vehicle balance system and the right half-vehicle balance system, the signal processingis

more precise, the positioning ofthe balance controlis improved, and the posture controlis improved. Sonsitivity

and achieve more efficient energy savings.

‘The embodiments of the present invention have been described above with reference to the accompanying

drawings, but the present invention is not limited to the above embodiments, and various changes can be made

according to the purposeoftheutility model creation of the present invention, and the spirit of the technical

solution according to the present invention is The changes, modifications, substitutions, combinations, and

simplifications made undertheessence and principle should be equivalent replacement methods. As long as they

conform to the structure and construction principle ofthe two-wheel balance car used for the double-tuning

shaft of the present invention, The scope ofprotectionofutility models.
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Electrically-balanced swing car

Inventor(s): YING JIAWEI; CAO SHAOJUN + (YING JIAWEI, ; CAO SHAOQJUN)
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(s):

Abstract of CNZO3886648 (U}

The ullify model discloses an electrically-balanced swing car. The electrically-balanced
Swing car comprises a tap cover, an inner cover, a bottom cover, wheel hub motors, a
rotating mechanism and a balance mechanism, wherein each of tne top cover, the
inner cover and the botiom cover comprises Rwo components which are symmetrically
arranged pairwise and can rotate relative to each other; the inner cover is positioned
between ihe top cover and the bottom cover, and is matched with the top cover and the
botfom cover, the rotating mechanism is fixed al a ranaverse position in the middle of
the inner cover; the longitudinally-arranged wheel hub motors are fixed an the lef edge
and the right sedge of the inner cover, the balance mechanism is fixed on the bottom
cover, and is connected with the motors: the rotating mechanism comprises two
bearings, one shail sleave and two clamp springs; the Ryo bearings are fixed ai the
inner ends of two identical components of the inner cover respectively, ihe shaft sieeve
is fixed in the iwo bearings, and is xed on the inner cover through the clamp springs.
By adopting the Giectrically-balanced swing car, @ user can cantral the running state of
the balance car only by using fest.
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Patent Transiate
FPowerad by EPO and Googiea.

é tice
‘This transiation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine-translation output.

CLAIVSCNAS 

L

“Theelectric balance twisting vehicle is characterized in that it comprises a top cover, an inner cover, abottom

cover, a hub motor, a rotating mechanismand a balance mechanism; the top cover, the inner cover and the

bottom cover respectively comprise two components which are symmetrically arranged and mutually rotatable

‘The inner cover is disposed between the top cover and the bottom coverand is matched withthe two; the middle

coverofthe inmercoveris fixed with a rotating mechanism: the left andright edges of the inner cover are fixed

witha longitudinally disposed hub motor; the balance mechanism is fixed On the bottomcover and connected

to the motor; the rotating mechanism comprises two bearings, onesleeve and two circlips; the two bearings are

respectivelyfixed at the inner ends of two identical parts of the inner cover, and the sleeveis fixed at two The

inside ofthe bearing is fixed to the inner cover by asnap spring.

2

‘The electric balance twisting vehicle according to claim 1 wherein said top cover comprises a left top coverand a

tight top cover; said left top coverand right top cover are symmetrically arranged, left top coverand right top

cover The inwardly facing portions arejoined to form an “><shape, and the outwandlyfacing portionsofthe left

and right top caps each have an arcuate projection that is above the hub motor.

3

‘The electric balance twisting vehicle according to claim 2 wherein theleft top coverand the right top coverare

adjacent to each other with two prompting plates, and the prompting plate is connected with the balance

mechanism, and one ofthemis a display power source. The reminder board of the capacity, and the other oneis

areminder board for displaying whether it works, and each of the above prompt boards has a transparent cover.
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‘4

‘The electric balance twisting vehicle according to claim 2 whereinthe left top cover and the right top cover have

a first empty slot at an intermediate position: the inner cover includesa left inner cover and a right innercover;

left and right inner The cover has a second recess at a position correspondingto thefirst recess, and the first

recess and the second recess combineto form a pedal cavityin whichthe pedalis placed.

3

An electric balance twisting vehicle according to claim 1, wherein said electric balance twisting vehicle includes a

pedal placed in a pedal cavity, the upper surface of the pedal havingfrictional forces spaced apart from each other

Fiction strip.

SG

‘The electric balance twisting vehicle according to claim 4 wherein the inward end of theleft inner cover and the

right inner coverhas a cylindrical cylinder, and the bearing and the sleevepass through the circlip fromthe
outside to the inside. Installed in the barrel.

%

‘The electric balance twisting vehicle according to clairn G wherein a limiting shaft is disposed between the inner

end oftheleft inner cover and the inner inner cover, and the limiting shaft is located in the right inner cover. The

length is longer than the length inside theleft inner cover.

8

The electric balance twisting vehicle according to claim lor Z% wherein the balancing mechanism comprises a

powersupply, a controller, a hub motor driving circuit, an acceleration sensor, a gyroscope, an infrared

photoelectric sensor; a power supply and a control The controlleris connected to the hub motordrive circuit,

the acceleration sensor, the gyroscope, and the infrared photoelectric sensor.

9

‘The electric balance twisting vehicle according to claim & wherein the outer side of the bottomcoverfurther has

a transparent decorative lamp.

1O

“The electric balance twisting vehicle according to claim & wherein a "Li" shaped gyroscope footpedal is disposed

under the gyroscope, and the gyroscope foot pedal is mounted on the base.
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Patent Transiate
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Notice
This translation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate, complete, reliable or

fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine- translation output.

DESCRIPTION CN 20ROeEs4 

The utility model discloses an electric balance twisting vehicle, which comprises a top cover, an inner cover, a

bottomcover, a hub motor, a rotating mechanism and a balance mechanism: the top cover, the inner cover and

the bottom coverrespectively comprise two symmetrically arranged and mutually mutually a rotating

component, the inner coveris between the top cover and the bottom cover and is matched with the two; the

middle cover of the innercoveris fixed with a rotating mechanism; the left and right edges of the innercoverare

fixed with a longitudinally disposed hub motor, The balance mechanismis fixed on the bottom cover and

connected to the motor; the rotating mechanism comprises two bearings, a bushing and twocirclips; the two

bearings are respectivelyfixed at the inner ends of the two identical parts of the inner cover, and the sleeveis fixed

The inner coveris fixed in the two bearings and by a snap spring. Theutility model cansolvethe technica

problem of howto allow the user to control the running state of the balance car only by using the foot.

Electric balance twist car

Technical field

The utility model relates to an electric balance two-wheeled vehicle, wherein two platforms of a loader can be

twisted with each otherto drive walking.

Background technique

Electric balance car, also known as bodycar, thinkingcar, its operation principleis mainly based on a basic

principle called "dynamic stability", using the gyroscope and acceleration sensorinside the car body to detect the
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posture ofthe car body. Change and use theservo control systemto accurately drive the motor to adjust

accordinglyto maintain the balance of the system.

Current electric balance vehicles generally have an operating lever, the user stands on the pedal platform ofthe

balancing vehicle to operate the operating lever to advance, retreat, and stop. Such control is also referred to as

“hand control.” At present, the pedal platformof the balancecaris generallya plate- shaped flat plate, whichis

always in a horizontal state during use and cannot berelatively rotated, so that the user cannot control the

balancecaronly byusing thefoot.

Utility model content

The purpose of theutility modelis to provide anelectric balance twisting vehicle, which solves the technical

problem ofhowto allowthe user to control the runningstate of the balance vehicle only by using the foot.

The electric balance twisting vehicle comprises a top cover, an inner cover, abottomcover, a hub motor, a

rotating mechanismand a balance mechanism; the top cover, the inner cover and the bottomcoverrespectively

comprise two components which are symmetrically arranged and mutually rotatable, and the inner coveris at

The top coverand the bottorn cover are matched with the two; the middle cover of the inner coveris fixed with a

rotating mechanism; the left and right edgesofthe innercoverare fixed with a longitudinally disposed hub

motor; the balance mechanism is fixed on the bottom cover And the motoris connected; the rotating

mechanism comprises two bearings, a sleeve and two circlips; the two bearings are respectively fixed at the inner

ends of the two identical parts of the inner cover, and the sleeveis fixed in the two bearings and passes through

The retaining spring is fixed to the inner cover.

The top cover comprises a left top cover and aright top cover; the left top cover and the right top cover are

symmetrically arranged, and the inwardly facing portions oftheleft top cover and the right top coverare

connected to form an "X" shape, a left top cover and a right top cover The outwardly facing portions cach have

ar arcuate projection that is above the hub motor.

Theleft top cover and the right top cover are adjacentto each otherat two positions, and the prompting boardis

connected with the balance mechanism, one ofwhich is a prompt boardfor displaying the power capacity, and

the other is a reminder board for displaying whether the workis periormed, Each of the cue boards has a

transparent cover.
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The left top cover and the right top coverhave a first emptyslot at an intermediate position; the inner cover

includesa left inner cover and a right inner cover; and theleft and right inner covers have a second emptyslotata

position correspondingto the first emptyslot, first The emptyslot and the second recess combine to form a pedal

cavity in which the pedal is placed.

Theelectric balance twisting vehicle includes a pedal placed in a pedal cavity having an uppersurface having

friction-increasingfriction strips spaced apart from each other.

The inward end of the left inner cover and the right inner cover has a cylindrical barrel in which the bearing and

the sleeve are mounted from the outside to the inside by a snap spring.

A limiting shaft is disposed between the inner endoftheleft inner cover and the inner inner cover, and the length

of the fimiting shaft in the right innercover is longer than the length in theleft inner cover.

The balance mechanism comprises a powersupply, a controller, a hub motordrive circuit, an acceleration

sensor, a gyroscope, an infrared photoelectric sensor, a power supply and a controllerare connected, and the

controller and the hub motordrive circuit, the acceleration sensor, the gyroscope, the infrared photoelectric
Sensor connection.

The outerside of the bottom coveralso has a transparent decorativelight.

A"U" shaped gyroscope foot pedal is disposed underthe gyroscope, and the gyroscopefoot pedal is mounted
on the base.

‘The beneficial effects of the utility model are:

1.

Since the rotating mechanism, the balance mechanism, and the top cover, the inner cover and the bottomcover

are all composed of two components which are symmetrically arranged and mutually rotatable, such that the

force of the footdrives the top coveror the innerside of one or both sides. The cover and the bottom coverare

twisted together, so that the sensorsends a signal to the balance mechanism, and the balance mechanismdrives

the hub motor according to the internal control program, thereby allowing the user to moveforward or

backward, thus achieving "foot control", whichis Thereis a clear difference between manual control and aspecial
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driving method.

a

An arc-shaped protrusion is arranged on the outwardly facing portion of theleft top cover and theright top

cover, the curved protrusionisjust abovethe hub motor, and the hub motoris located at theleft and right edge

edges of the inner cover, so that the The large-sized hub motor has an obvious advantagein terms of the

movement stroke and speed of the balance car that is mounted on the bottomofthe bottom cover.

oh

The pedal is placed in combination with thefirst recess and the second recess, thus reducing the overall volume
of the entire device as a whole.

4

One end of the limiting shaft is movable at one end, and the movementofthe rotating mechanism provides

SUPPOrE.

DRAWINGS

Figure 1 is a cross-sectional view of a balance twisting vehicle;

Figure 2is a schematic exploded view of a balanced twisting vehicle;

In the figure

Top cover, 11.

Left top cover, 12

Right top cover, 13
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Tip board, 14 Transparent cover, 15 Curved bulge, 16 Thefirst empty slot, 2 Inner cover, 21, Left innercover,

22. Right inner cover, 23 The second empty slot, 24 Cylinder, 3 Bottom cover, 31. Left bottom cover, 34 Right

bottom cover, 33 Decorative lights, 4 Motor, 5 Pedal, SL Friction strip, GL Bearing, G2 Bushing, 63 Circlip, 7.

Limit axis, 81. Power supply, &2 Controller, 83 Gyro, 9 Gyro pedals.

detailed description

Referring to FIG. 1 to FIG. 2 theelectric balance twisting vehicle includes a top cover 1, an inner cover Z a

bottom cover 3 two hub motors 4 arotating mechanism, and a balance mechanisrn. 1. The inner cover Zand

the bottom cover Scooperate with each other to form a main structure of the balance vehicle. The hub motor4is

longitudinally mounted on both sides of the main structure and drives the main structure forward and backward

under the action of the rotating mechanism and the balance mechanism. Turning.

The top cover | is at the topmost portion, and inchides aleft top cover i] and aright top cover 12 theleft top

cover Liand the right top cover l2are substantially identical in shape and arranged symmetrically to theleft and

right, and the two top covers are in a rotating mechanism. Therelative rotation ofthe left top cover 11 and the

tight top cover L2is connected to forman “X" shape, and has two cue sheets 1Gat the innermost end position,

and the cue plate 13is connected with the balance mechanism. One of themis a reminder board 13fordisplaying

the power source capacity, and the otheris areminder board 13fordisplaying whetherornotit is operated, and

each of the above-mentioned reminder boards 1Shas a transparent cover 14 The functionoftheinstallation

reminder board 13is mainly to let the user knowthe specific situation of the balance vehicle in real time. The

remaining portions ofthe left top cover 11 and the right top cover12 ie., the outwardly facing portions, each

have an arcuate projection 15, whichisjust above the hub motor 4 which correspondsto a motor cover.

The inner cover 2is in an intermediate position, which mainly supports the components of the balance car and

the hub motor 4 and also includes a left inner cover21 and a right inner cover 22 the shapeoftheleft inner

cover 21 and the right inner cover 22'Theleft inner cover ZI and the right inner cover 22can berotated relative

to each other underthe action ofthe rotating mechanism; the middle position of the inner cover 2can be

mounted with a rotating mechanism, and the left and right side edges are fixedly mounted longitudinally. Hub
motor 4

fn order to prevent the pedal Sand reducethe overall volumeofthe balancevehicle,a first recess 163s specially

designed at a position intermediate between the left top cover Li and the right top cover 12 the left and right

inner covers are designed at positions correspondingto thefirst recess 16The two empty slots 23, the first recess

iGand the second recess 23are combinedto form a pedal cavityfor placing the pedal 5 and the pedal Sis placed

in the pedal cavity, In order to enhance the friction ofthe pedal 5, the pedal Scan be The uppersurfaceis
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designed to increase the frictional frictionstrip Si spaced apart fromeach other.

The bottom cover 3is at the bottommost portion, and includes a left bottom cover 31 and a right bottom cover

2. The left bottom cover Si and the right bottom cover S2have substantially the same shape and are arranged

symmetricallyto the left and right. The two bottomcovers arein the rotating mechanism. The relative rotation

can occur underthe action; the inwardlyfacing portionsofthe left bottom cover Si and the right bottom cover

@are connected to form an "X" shape and have two transparent decorative lamps SGonthe outermostside of
the innermost end.

The rotating mechanism comprises two oil bearing Gl, a bushing G2and tworetaining springs 63 two bearings Gl

are respectively fixed to the inner ends of the left and right inner covers of the inner cover 2, and the bushing G2is

fixed in the two bearings Gl and passes through The retaining spring G3is fixed to the inner cover 2suchthat the

left and right inner covers of the inner cover 2are rotatable by the cooperation of the rotating mechanism. In

order to mount the above-described rotating mechanism,a cylindrical cylinder 24is designedat the inward end

of the left inner cover 21 and the right inner cover 22, and the bearing Gl and the sleeve G2are mounted to the

cylindrical body 24 from the outside to the inside by the snap spring 63 Inside. In orderto preventthe deflection

ofthe rotating mechanism,a limiting shaft 7is also arranged betweenthe inwardly facing endsofthe left inner

cover 21 and the right inner cover 22, the length of the limiting shaft 7 in theright inner cover 22being longer

than The length insidethe left inner cover 21 is such that one end acts as a limit and the other end acts asa
movable.

The balancing mechanismis a common component used in the current balancing vehicle, and the internal

programis also a priorart. For details, reference may be madeto the currentlydisclosed balancing vehicle control

method and the balance adopted byvarious balancing vehicle manufacturers. Institutions, such as China Patent

No, 201320060547.3 thepatent name is a smart balancecar balance control device and a smart balance car. This

control device is the balance mechanismin this embodiment, or such as Chinese Patent No. 2H2A00G70459the

patent nameis the use of CPLD control balancecar It is described in the circuit control device of the motor, of

course, in practical applications, other control devices and control methods mayalso be selected, such as

Chinese PatentNo. XHSLOBSIGISS X, the patent nameis the control method described in the two-wheel self

balancing vehicle control method. This embodiment simply mounts it to the base Sand controls the motor 4

The balancing mechanism mainly comprises a powersupply Si, a controller &2, an in-wheel motordriving

circuit, an acceleration sensor, a gyroscope 83 and an infrared photoelectric sensor, the power supply 81 and the

controller 82are connected to the controllerto supply power, and the controller 82 and the hub moterare

driven. The circuit connection is to drive the corresponding components to work, and the accelerationsensor,

the gyroscope &and the infrared photoelectric sensor sequentially detect the acceleration changeofthe vehicle

body, the angle change, and whetherthereis a user on the vehicle body, whichare all thoseskilled in theart. Very

clear understanding of the technology, so no longer describe this too much. Accordingly, in order to mount the

gyroscope 83 a"U"-shaped gyroscopefootrest Gis provided belowthe gyroscope 83 andthe gyroscopefootrest
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Sis mounted on the base 3
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Abstract of CN2O40509173 (U}

The ullify model discloses a vehicie with double wheels in the longitudinal direction.
The vehicle camprises a top cover, an inner cover, a botlam cover, hub motors and a
rolary mechanism, wherein the top cover, ihe inner cover and the bottom cover
comprise two components which are symmetrically distributed and can rotate relative to
each other, the inner cover is pasitioned between the top cover and the bottorn cover,
and is matched with the fop cover and the bottom cover, the rotary mechanism is fixed
in the middie transverse pasition of the inner caver, the hub motors longitudinally
distibuted are fixed on ihe edge positions of the left and right sides of the inner cover,
the top cover, ihe inner cover and the botlom cover surround jointly to form a cavity for
mounting an electric drive system, the electric drive system is connected with the hub
motors, the rotary mechanism cornprises lwo bearings, one shaft siseve and dye
clamping springs, the iwo bearings are fixed al the inner ends of lwo same components
of the inner cover, the shaft sleeve is fixed in the two bearings and fixed on the inner
cover through the clamping springs. Wh the acoption of the vehicle, ihe technical
purpose of changing the structure of the vehicle to enable the vehicie to be well
maiched with the electric drive system is achieved.
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Vehicle with double wheels in longitudinal direction

Abstract

fy mode! disc! 
 
 

 
 
 

 comprises a top c
 the top cover, the x i : x se two components  

symmetric other, the inner cover is cositioned between
the top cover and ver, top cover and the bottom cover, the

 
  

cin the middie tra rse position of the inner cover, the hub rotors
i tions of the left and right sides of the inner cover,

net cover and the botiom caver surraiind jointly te form a cavity for mounting an
sieetried © system is connected with the hiib reotors, the rotary rive Syste  mechanism comprises two  e shaft sleeve andtwo clamping springs, the two beari 
are tlyed at the inner ends of two same components of the inner cover,7  
the two bearings and fixed on the inner cover throughthe clamping springs. ¥  the technical purposeof changing the structure of the vehi s tc :

ched with ved. : Application CN 201420315165 events @   electric drive systemis a
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Wheeled vehicle longitudinal

FIELD

   ido the
 g equipment, si raving two fongitudinaily mounted, ve wheel vehicle body longitudinal te

 
around techniqueBach 

 
 
 

 [062] Scooter An Gutdoer Gear, which has 4 caster orm and a platform for peopie te stand insiailed underneath the scooter underthe influence of people can be
  tform can be rotated to each othe’ 

forward movement, in order to enhance therenee 80 scooters the ol n-driven,
  

 e than transpor,its use is not well adaptedto,if you need toinstal! the electric drive system, the original scooter dque to the is flat plate-likeot

  fia good match with the electric drive systemandthe use of the electric drive system.
SUMMARY

 {G093} The object of the present invention is to provide a two-wheeled vehicle langitudinal address how ta change body structure sothat it can fit weil with the electric
drive systemtectinical problems.

  
[Q084} The longitu 

 
 

inal wheeled vehicta, comprising a tap cover, inner caver, b cover, inwheel meta, the rotation me: er cover, the bottom 

 

  
 emberin the inner cap and fitting between the top cover and bottom cover together with the two; the

echanism; edges on bothsides of the inner cover fixed pas lateral position of the coveris f tions longitudinally disposed wheel mator, the cover te enclase the cavity maunted ele the top cave drive system, the drive system is connected to the power-whee! motor; inner cover, bottom cogether with
   the rotation me ings, a hub, twociiclip: twenty-two be: d to the inner: cover the inner end of the same member, and the s|   

 

 rings are
 

fixed bya circt

 cover and a right cov [OGO5} The cap inciudesa lef toward the left portion of the inner cover and a right cover
have an arevaie outwardlyconvex, arcuate projection whichis located above the wheel motor.  connected te form an "x", and the left cover portion

 
 

1 plate is connected to the elac {GO86} The teft andr
display panel prornpt power capacity, another promotisd

 plate, said presentati
dlaved if the working piate in eachof said tip:

drive system, in which a  ht cover cap has two positions close te each ather pror  
  has a transparent cover plate.

i cover cap having a first recass intermmadiate position; immer cover comprising a lid and an inner lid left andri fQ007} The feft and r
corresponding to the first recess having a second recess, a first recess and a second recess tc forma cavity disposed peda

 ‘er at a position 

  
 [8088] The tongit

friction strins spaced apart from one another.
inal-wheeledvehicle includes a pedal, the pedalis placed in the cavity of the pedal, said pedal having an upper siirface to increasethe friction of the

[O09] The fromthe outside to theinside through the circlip mounted on the
barrel.
 d left and right inner lid inward tip has a cylindrical barrel, and the bearing ¢   
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Electric two-wheelers

Sprayeygs Loy Boyi. reyes F Sips Ko Saanesie, DevtamteVTENSEaies TOM) Genesee Sy Gooais Sotents¥ SS

1. The application called electric two-wheelers, the operator's feet
standing between two wheels on the pedal, the operator can

manipulate the advancing and steering the motorcycle. 2. The

application proposes Design 1 and 2 two kinds of similar design,
similar to the design, the design of the wheel 1 is partially covered the
wheels, 2 wheel cover is designed to cover most of the wheels. 3.

Design a basic design, specify design a three-dimensional figure
bulletin view. 4. Design 1 and Design 2 a perspective view, a front

view, rear view, a plan view and a bottom view of the graphic center of
the solid line represents the design of the two-wheeled electric vehicle

is composed ofleft and right halves, the two halves canrelative to one
anothertwist.
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(54) VEHICLE STEERABLE BY MOVEMENTOF CENTEROF GRAVITY

(57) The present invention relates to a vehicle which
can travel in the front and back direction and which can

turn by right and left wheels rotated when a rider riding F/G. /
on a step-board movesthe position of rider's balance .
from the center of a vehicle base.

Avehicle which can be steered based on movement

of balance according to the present invention includes
left and right wheels 4L and 4R located at least on the
same axis, first and second drive motors 5L and 5Rfor

rotating the left and right wheels 4L, 4R, a vehicle base
2 having the left and right wheels located atits left and
right sides and whichhasthefirst and second drive mo-
tors mounted thereon, a step-board 3 located above the
vehicle base 2 and on which a riderrides, pressure sen-

sors 6L, 6R, 7L, 7R interposed betweenthe vehicle base
andthe step-board to detect movementof rider’s balance
anda drive control means10 for controlling driving of the
first and second drive motors based on detected signals

from the pressure sensors to enable the vehicle to travel
straight and/or turn.

According to the present invention, it is possible for
the rider to run the vehicle in the front and backdirection

andto turn the vehicle in the left and right direction by
only moving riders weight.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a vehicle which can be steered based on movement of balance in which a
rider is able to run the vehicle in the forward and backward direction and to turn the vehicle by driving left and right
wheels when the balanceposition of a rider riding on a step-board is moved from the center of a vehicle baseafter the

rider’s balance position has been detected.

BACKGROUND ART

[0002] In general, a skateboard is known as a vehicle by whichariderriding on a vehicle base or a step-board can

skate on the skating surface of the land. This skateboard is composed of a board long in the front and back direction

and which hassuitable resiliency and front and back wheels rotatably supported on the lower surface of the front and
back of this board. Each of the front and back wheels is formed of a combination of left and right wheels located
symmetrically in the left and right direction. Accordingly, the board is supported on the skating surface of land by the
four wheels on the whale.

[0003] Although the skateboarderis able to steer the skateboard having the above arrangement by moving skate-
boarder’s weight,it is difficult for the skateboarder to continuously move the skateboarder’s own weight and henceit is

required that the skateboarder should becomeskillful to slalom. For this reason,as is disclosed in Cited Patent Reference
1, there is proposed a skating roller board by which the skateboarder becomesable to slalom easily.
[0004] Cited Patent Reference 1 has described the skating roller board for training by which skateboarders can skate
or snowboarder can skate. The skating roller board described in the Cited Patent Reference 1 is characterized in that
the front wheel is composed of one wheel.

[0005] Also, in the ordinary skateboard, the skateboarder is a power source for generating power and hence the

skateboarder has to generate propulsive force to go ahead by kicking the ground with the foot. Accordingly, since almost
all skateboarders suffer from hard labor to continuously generate propulsive force, there is provided a power-driven
skateboard. An example of such power-driven skateboard is shown as Cited Patent Reference 2.
[0006] Cited Patent Reference 2 has described a power-driven skateboard with a safety device. In a skateboard
including a propulsive force generating means and a controller for controlling the propulsive force generating means,

this power-driven skateboard is comprised of a weighting detecting meansfor detecting whether or not vertical weighting
is applied to the skateboard anda control meansforallowing the propulsive force generating meansto generate propulsive
force when weighting is detected.

Cited Patent Reference 1:

[0007] Official Gazette of Japanese laid-open patent application No. 2003-126325 (page 2, FIG. 4)

Cited Patent Reference 2:

[0008] Official Gazette of Japaneselaid-open patent application No. 2000-140190 (page 2, FIG. 1)
[0009] However, in the above-mentioned skateboard, the skateboarderis able to steer the skateboard by moving

skateboarders weight. When the skateboarder moves the skateboarder’s weight, the shakeboard is bent to set an
inclination angle between an axle of a front wheel and an axle of a back wheel, whereby the skateboarder can turn the
skateboard in the inclination direction. Therefore, the skateboarder has to move the shakeboarder’s weight after the
skateboarder has determined the movement amount of the weight, the movement speed and the like in consideration
of various factors such as a running speed and a radius of turning. Accordingly,it is difficult for the skateboarder to
balance on the skateboard and henceit is requested that the skateboarder should becomeskillful to skate.

[0010] In view of the aforesaid aspects, the present invention intends to provide a vehicle which can be steered based

on movement of weight, the rider being able to run this vehicle in the front and back direction and whois also able to
turn this vehicle in the left and right direction by only moving the rider's weight.

DISCLOSUREOF THE INVENTION

[0011] In order to solve the above-described problems and in order to attain the above-described object, a vehicle
which can be steered based on movementof balance according to claim 1 of the present application is composedof
first and second wheels located at least on the sameaxis,a first rotary drive meansfor rotating the first wheel and a
second rotary drive meansforrotating the second wheel, a vehicle base having the first and second wheels locatedat
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its right and left sides and which has the first and second rotary drive means mounted thereon, a step-board located

above the vehicle base and on which someonerides, a balance movement detecting means interposed between the
vehicle base and the step-board to detect movementof rider's balance and a drive control meansfor controlling driving
of the first and secondrotary drive means based on a detected signal from the balance movement detecting meansto
enable the vehicle to travel straight and/or turn.
[0012] Inavehicle which can be steered based on movementof balance according to claim 2 of the present application,
the balance movement detecting means is composedof a front-side detecting means located aheadof the position at

which a rider rides on the vehicle base and a back-side detecting means located behind the position at which the rider
rides on the vehicle.

[0013] Inavehicle which can be steered based on movementof balance according to claim 3 of the present application,
the balance movement detecting means is composedof twofront-side detecting means located at right and left sides
ahead of the position at which a rider rides on the vehicle base and two back-side detecting means located at right and

left sides behind the position at which the rider rides on the vehicle base.

[0014] Inavehicle which can be steered based on movementof balance according to claim 4 of the present application,
the front-side detecting means and the back-side detecting means are both pressure sensors.
[0015] Inavehicle which can be steered based on movementof balance according to claim 5 of the present application,
a third wheel is provided in addition to the first and second wheels and the third wheel is located with a displacement
ahead of or behind anaxial line connecting the first and second wheels.
[0016] In avehicle which can be steered based on movementof balance according to claim 6 of the present application,

third and fourth wheels located on the same axis are provided in addition to the first and second wheels and thethird
and fourth wheels are located with a displacement ahead of or behind the axial line connecting the first and second wheels.
[0017] Inavehicle which can be steered based on movementof balance according to claim 7 of the present application,
the vehicle base includes a support shaft to rotatably support the step-board at one place in substantially a point-contact
fashion.

[0018] In avehicle which can be steered based on movementof balance according to claim 8 of the present application,

the support shaft is provided on the vehicle baseso asto rise at the position of balance of the vehicle base.
[0019] According to the aforementioned arrangement, in the vehicle which can be steered based on movementof
balance according to the claim 1 of the present application, when therider riding on the step-board movesrider’s weight,
movementof rider’s weight is detected by the balance movement detecting meansinterposed betweenthe vehicle base
and the step-board and a detectedsignalis transmitted to the drive control means. Having received the detectedsignal,

the drive control means supplies a control signal corresponding to the detected signalto the first and secondrotary drive
meansto rotate the first and second wheels in responseto the position of rider’s weight. Consequently, the vehicle can
travel straight and/or turn in response to the movementof rider’s weight, and henceit is possible to provide an interesting
vehicle which can be moved and steered by only moving rider's balance.
[0020] In a vehicle which can be steered based on movement of balance according to the claim 2 of the present
application, since the front-side detecting means is located ahead of the vehicle base, the back-side detecting means

is located behind the vehicle base and the step-board is supported by the front and back two detecting means, it is

possible to accurately and reliably detect by the front and back two detecting means the direction and degree in which
the position of rider's balance is moved when the rider on the step-board moves one’s weight.
[0021] In a vehicle which can be steered based on movement of balance according to the claim 3 of the present
application, since the right and left two front-side detecting means are located aheadof the vehicle base, the right and
left two back-side detecting means are located behind the vehicle base and the step-board is supported by the four

detecting meansin total, it is possible to accurately and reliably detect by the front and back four detecting means the
direction and degree in whichthe position of rider’s balance is moved when therider on the step-board moves rider’s
weight.
[0022] In a vehicle which can be steered based on movement of balance according to the claim 4 of the present
application, since the pressure sensors are used as the detecting means, it is possible to easily and accurately detect
movementof rider’s balance by a simple mechanism.

[0023] In a vehicle which can be steered based on movement of balance according to the claim 5 of the present

application, since the vehicle includes the third wheel in addition to the first and second wheels and the axle of the third
wheel is located ahead of or behind the axle which connects the first and second wheels,it is possible to realize the
vehicle of the present invention as a tricycle to improve stability of the vehicle.
[0024] Ina vehicle which can be steered based on movement of balance according to the claim 6 of the present
application, since the vehicle includes the third and fourth wheels located on the same axis in addition to the first and
second wheels and the axle which connects the third and fourth wheels is located ahead of or behind the axle which

connects the first and second wheels, it is possible to realize the vehicle of the present invention as a four-wheeled
vehicle to improve stability of the vehicle.
[0025] In a vehicle which can be steered based on movement of balance according to the claim 7 of the present
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application, since the step-board is supported to the vehicle base at one portion by the supporting shaft, it is possible

to simplify processing executed by the drive control means which executes calculation based on the detected signal
outputted from the balance movement detecting means.
[0026] Also, in a vehicle which can be steered based on movementof balance according to the claim 8 of the present
application, since the support shaft is provided at the position of balance of the vehicle base, it is possible to simplify
processing executed by the drive control means more.

BRIEF DESCRIPTION OF DRAWINGS

[0027]

FIG. 1 is a perspective view schematically showing an arrangementof a bicycle according to a first embodiment of

a vehicle which can be steered based on balance movement according to the present invention;

FIG. 2 is a plan view of the bicycle shownin FIG. 1;
FIG. 3 is a front view of the bicycle shown in FIG. 1;
FIG. 4 is a front view of a modified embodiment of the bicycle shownin FIG. 1;
FIG. 5 is an explanatory diagram useful for explaining a pressure distribution of pressure sensors which show a
balance movementdetecting means according to a first embodimentof the present invention;
FIG. 6 is a circuit diagram showing an arrangementof a drive control means accordingto a first embodiment of the

present invention;
FIG. 7Ais an explanatory diagram used to explain balance movement detected by the balance movementdetecting
means according to the present invention and to which reference will be made in explaining the state in which
balance W and a vehicle center O become coincident with each other;

FIG. 7B is a diagram used to explain balance movement detected by the balance movement detecting means

according to the present invention and to which reference will be made in explaining the state in which the balance
W is moved from the vehicle center © to the front side;

FIG. 7C is a diagram used to explain balance movement detected by the balance movement detecting means
according to the present invention and to which reference will be made in explaining the state in which the balance
W is moved from the vehicle center © to the frontleft side;

FIG. 8 is an explanatory diagram showing the state in which someonerides on the bicycle according to thefirst

embodiment of the present invention;
FIG. 9is an explanatory diagram showing the bicycle according to the second embodimentof the present invention;
FIG. 10 is an explanatory diagram showing a bicycle according to a third embodimentof the present invention;
FIG. 11 is an explanatory diagram showing a tricycle accordingto a first embodimentof the present invention;
FIG. 12 is an explanatory diagram showingatricycle according to a second embodiment of the present invention; and
FIG. 13 is an explanatory diagram showing a four-wheeled vehicle according to a first embodiment of the present
invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0028] Embodiments of the present invention will be described below with reference to the attached drawings.
[0029] Asshownin FIGS.1 to 3, a bicycle 1 of a vehicle which can be steered based on balance movementaccording

to a first embodimentof the present invention is composedof a vehicle base 2, a step-board 3, two wheels 4L, 4R, two

drive motors 5L, 5R, four pressure sensors S-,, Sep, Sg, and Spr and soforth.
[0030] The vehicle base 2 is formed of a square board-like member andit has a left-hand side drive motor 5L, which
showsa specific example of a first rotary drive means, mounted on the left-hand side ofits intermediate portion of the
front and backdirection. Also,it has a right-hand side drive motor 5R, which shows a specific example of a second rotary
drive means, mounted on the right-handsideof its intermediate portion of the front and back direction. A DC motor, a

synchronous motor, an induction motor and a stepper motor, for example, may be suitable for the application to these

drive motors 5L, 5R but motors of other types also can be applied to these drive motors.
[0031] The respective drive motors 5L, 5Rare fixed to the vehicle base 2 by a fixing means such as screws suchthat
their rotary shafts 8 are projected in the lateral directions. A left-hand side wheel 4Lis fixed to a rotary shaft 8L of the
left-hand side drive motor 5L and a right-hand side wheel 4Ris fixed to a rotary shaft 8R of the right-hand side drive
motor 5R. Thus, when the left and right drive motors 5L, 5R are rotated in the directions opposite to each other,the left

and right wheels 4L, 4R are rotated in the front direction or in the back direction at the same time in responseto their
rotation directions. On the other hand, whentheleft and right drive motors 5L, 5R are rotated in the samedirection, the
left and right wheels are rotated in the directions opposite to each other in responseto their rotation directions.
[0032] Four pressure sensors, in total, which show a specific example of a balance movement detecting means,are
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mounted on the four corners of the vehicle base 2. Specifically, a front left-hand side sensor (S-,) 6L is disposedat the
front left corner of the vehicle base 2 and a front right-hand side sensor (Sep) 6R is disposed atthe front right cornerof
the vehicle base. Then, a backleft-hand side sensor(Sp) 7L is disposed at the backleft corner of the vehicle base 2
and a backright-hand side sensor(Sgr) 7R is disposed at the backright cornerof the vehicle base. The same pressure
sensors are used as the four pressure sensors 6L, 6R, 7L, 7R and theyarefixed to the vehicle base 2 in such a manner
that their input portions are faced upward.
[0033] Astep-board 3 formed of a square board member, which has substantially similar planar shape as that of the

vehicle base 2, is mounted onthe four pressure sensors 6L, 6R, 7L, 7R. As shownin FIG. 3, this step-board 3 may be
only mounted on the four pressure sensors 6L, 6R, 7L, 7R without setting the reference position along the height direction.
However, as shownin FIG. 4,it is desirable that the step-board 3 should rotatably be supported at one place by a support
shaft 9 erected on the vehicle base 2 in substantially a point-contact fashion.
[0034] In this case, when the step-board 3 is supported, the support shaft 9, for example, has a spherical surface

portion formedat its tip end and a spherical surface bearing which can rotatably hold the above spherical surface portion

is formed on the lower surface of the step-board 3, whereby the step-board can be supported by a combination of the
spherical surface portion and the spherical surface bearing. This spherical surface portion and the spherical surface
bearing may be disposed in the manner opposite to the above mannerso that the spherical surface bearing may be
formed on the tip end of the support shaft 9 and that the spherical surface portion may be formed on the step-board 3.
[0035] As described above, the step-board 3 is supported by the support shaft 9 from the lowerdirection and the four
pressure sensors 6L, 6R, 7L, 7R are disposed with the equal distance from the support shaft 9, whereby values (reference

values) of all pressure sensors 6L, 6R, 7L, 7R can be set to be equal when the step-board 3 is placed in the horizontal
state. In such a case, detected values amongthe four pressure sensors 6L, 6R, 7L, 7R need not be adjusted each other
and their detected values are supplied to a drive control means, whichwill be described later on, as they are. Accordingly,
it is possible to simplify calculation processingof inclination direction, inclination angle and the like by using their detected
values.

[0036] On the other hand, in the case of the embodiment shownin FIG. 3 in which the support shaft 9 is not provided,

since the reference position of the step-board 3 is not set, the height of the step-board 3 in the horizontal state is changed
with the riders weight. Consequently, as the rider’s balance is moved, the inclination of the step-board 3 is changed
while the whole of the step-board is being moved in the upper and lowerdirection. Accordingly, the reference position
of the step-board 3 is changed every time and it is necessary to calculate the reference position of the step-board 3
eachtime. Then, since it becomes possible to calculate the displacement amounts amongthe pressure sensors 6L,6R,

7L, 7R by comparing the thus calculated reference positions with respective detected values and also it becomes possible
to calculate the inclination direction, the inclination angle and so on of the step-board 3 by using the calculated values,
the calculation processing becomesa little cumbersome.
[0037] In order to execute such calculation processing, the detected signals are supplied from the four pressure
sensors 6L, 6R, 7L, 7R to the vehicle base 2 andthis vehicle is provided with a drive control means 10 which outputs
control signals to control driving of the two drive motors 5L, 5R based on these detected signals. This drive control

means 10 may have an arrangement shownin FIG.6, for example.

[0038] Thedrive control means 10 is composedof four adders 11, 12, 13, 14, asumming subtracter 15, three amplifiers

16, 17, 18 and two summing accumulators 20, 21. A detected signal from the front right sensor (Sep) 6R is inputted to
the first and second adders 11 and 12. A detected signal from the backright sensor (Spr) 7R is inputted to the second
and third adders 12 and 13. Also, a detected signal from the front left sensor (S-,) 6L is inputtedto the first and fourth
adders 11 and 14 and a detected signal from the backleft sensor (Sp,) 7L is inputted to the third and fourth adders 13
and 14.

[0039] A signal outputted from the first adder 11 is inputted to the summing subtracter 15 and a signal outputted from
the third adder13 also is inputted to the summing subtracter 15. A signal outputted from the summing subtracter15 is
inputted to the first amplifier 16. Also, a signal outputted from the second adder 12 is inputted to the second amplifier
17 and a signal outputted from the fourth adder14 is inputted to the third amplifier 18. Then, signals outputted from the
first amplifier 16, the second amplifier 17 and the third amplifier 18 are respectively inputted to the first and second

summing accumulators 20 and 21.

[0040] The first summing accumulator 20 is connectedto the right-hand side drive motor 5Rforrotating the right-hand
side wheel 4R and the second summing accumulator 21 is connected to the left-hand side drive motor 5L for rotating
the left-hand side wheel 4L. As a result, the first summing accumulator 20 outputs a control signal to control driving of
the right-hand side drive motor 5R and the second summing accumulator 21 outputs a control signal to control driving
of the left-hand side drive motor5L. Driving forcesfor driving the respective drive motors in responseto the thus outputted

control signals are calculated by the following equations, for example.

[0041] Let it be now assumedthat pressures of the four pressure sensors 6L, GR, 7L, 7R are Se, Sen, Spy, Spr and
that coefficients of the three amplifiers 16, 17, 18 are K, K,, Ka. Then, driving force Mp of the right-hand side drive motor
5R is expressed bythe following equation:
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Mpa = Ka (Srp + Spr) - Ky (Spy + Sst) + K (Srp + Sey — Sse + Sar)

eee (1)

[0042] Driving force M,of the left-hand side drive motor5L is given by the following equation:

Mp = Ky (Sriz + Sat) - Kr (Spr + Sar) + K (Srr + Sry - Sapa + Spr)

eee (2)

[0043] Also, as shownin FIG. §, let it be assumedthat a total weight applied to the four pressure sensors 6L, 6R, 7L,
7R is W, weight components shared by the respective pressure sensors 6L, 6R, 7L, 7R are W1, W2, W3, W4, a center
of balance of the vehicle base 2 is O and that distances from the x axis and the y axis of orthogonal coordinate axes set
around the balance O to the weight W are X and Y. Further,let it be assumed that the distances from the x axis and the
y axis to the respective pressure sensors 6L, 6R, 7L, 7R are equally Lx and Ly.

[0044] Then, the total weight W obtained atthat time is expressed by the following equation:

Total weight W = Sr + Spr + Sar + Sar eee (3)

[0045] Also, weight components W1, W2, W3, W4 are respectively expressed by the following equations:

Weight component Wl = (Sp, + Spr) /2 --- (4)

Weight component W2 = (Sp, + Szr)/2 --- (5)

Weight component W3 = (Sp, + Sgr) /2 --» (6)

Weight component W4 = (Sgr + Spr) /2 ee» (7)

[0046] Further, coordinate positions X, Y of the balance O are expressed by the following equations:

x
ll

Lx x (Wl -— W2)/(W1 + W2) -..- (8)

K
Ni

Ly x (W3 — W4)/(W3 + W4) eee (9)

[0047] Becausethe rider stands on the central portion of the step-board 3, the balance W is coincident with the center
O of the vehicle base 2 (shownby solid arrowsin FIGS. 3 and 4) with the result that the vehicle base 2 and the step-board
3 are both placed horizontally in the equilibrium state as shown in FIG. 7A.
[0048] Let it now be assumedthat the rider movesthe weightin this balanced state so that the abovestate is changed

to the state shownin FIG. 7B. At that time, since the balance W exists on the y axis, although the values of the pressure
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sensors 6L and 6R and the pressure sensors 7L and 7R located on theleft and right direction are equal to each other

(Se_ = Sep). (Sp_ = Sgr), the values of the pressure sensors 6L and 7L and the pressure sensors 6R and 7R located
in the front and back direction becomepositive and negative (S-, = -Sp,), (SeR = -Spr) . respectively.
[0049] For example, assumingthat the values of S-, = Se, are equal to each other and that they are 10 kg, then Sp,
+ Sgr = -10 kg is established.
[0050] Also, if the values of K, K,, Kp are respectively selected to be 1 in order to simplify computation, the following
equation is obtained from the equation (1) :

Me = 1 (10 ~ 10) - 1 (10 - 10) + 1 (10 + 10 + 10 — 10) = 20

[0051] Similarly, the following equation is obtained from the equation (2):

M, = 1 (10 - 10) - 1 (10 - 10) +21 (10 + 10 + 10 — 10) = 20

[0052] As described above, driving forces for rotating the left and right wheels 4L, 4R become the samevalues with
the same sign and become 20 kg. As a result, the left and right wheels 4L and 4Rare both rotated in the front direction
by the equaldriving force. As a consequence, this vehicle travels straight in the upper direction along the y axis direction
in FIG. 7B.

[0053] On the other hand, let it be assumed that the well-balanced state shown in FIG. 7A is changed to the state

shownin FIG. 7C by movement of the balance W.At that time, for example,let it be assumed that the value of S-, is
10 kg, the values of Se, and Sp, are both 5 kg and that the value of Spp is -10 kg. Then, Mp obtained at that time is
expressed by the equation (1) as:

Me = 1 (5 - 10) - 1 (10 + 5) + 1 (5 + 10 + 10 + 5) = -5 -

15 + 30 = 10

[0054] Also, M, is given by the equation (2) as:

Mp = 1 (10 + 5) - 1 (5 - 10) + 1 (5 + 10 + 10 + 5) = 154+ 5

+ 30 = 50

[0055] In this case, the driving force for rotating the left wheel 4L becomes 50kg and the driving force for rotating the
right wheel 4R becomes 10 kg. Accordingly, control signals corresponding to these driving forces are outputted from
the drive control means 10 to the left-hand side drive motor 5L and the right-hand side drive motor 5R. Thus, in response
to the values of the inputted control signals, the left wheel 4L is rotated by the driving force of 50 kg and the right wheel
4Ris rotated by the driving force of 10 kg. As a result, this vehicle turns in the clockwise direction in FIG. 7C.

[0056] Therefore, according to this embodiment, as shownin FIG. 7A, when the balance W is movedin the front side
from the vehicle center O by movementof rider’s weight, the weight balance of the vehicle is moved toward the front
side and movementof the balanceWis detected by the four pressure sensors 6L, GR, 7L, 7R. As a result, the detected
signals corresponding to the detected values are outputted from the respective pressure sensors 6L, 6R, 7L, 7R and
these detected signals are inputted to the drive control means 10, whereby the drive control means 10 outputs the control

signals corresponding to the movement amount of the balance W to the left and right drive motors 5L, 5R.
[0057] Thus, the left and right wheels 4L, 4R are similarly rotated in the front side. As a result, the vehicle travels in
the front side and the vehicle can continuously travel straight in the forward direction by maintaining the state in which
the balance W is moved from the vehicle center O to the front side.

[0058] When this vehicle is stopped from traveling in the forward direction, the balance W that has been placed at the
displaced position should be returned to the vehicle center O. At that time, when the balance W is returned to the vehicle
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centerO, the detected values outputted from the four pressure sensors 6L, 6R, 7L, 7R become equal to each other so

that the control signals outputted to the left and right drive motors 5L, 5R are both decreased to zero. As a result, rotations
of the left and right drive motors 5L, 5R are stopped andthe vehicle is stopped running.
[0059] Controlling of traveling of the vehicle will apply for the case in which the balance W is moved from the vehicle
center O to the rearward as well. Specifically, when it is detected by the four pressure sensors 6L, 6R, 7L, 7R that the
balance W is moved from the vehicle center O to the rearward, the drive control means 10 outputs the control signals
to enable the left and right wheels 4L, 4R to be rotated in the backward direction. Thus, the vehicle can travel in the

backward direction. Also, the vehicle can be stopped from being movedin the backward direction by a methed similar
to the aforementioned method required whenthe vehicle is stopped from being movedin the forward direction.
[0060] Also, when the balance W is moved from the vehicle center O to the front direction or the oblique backward
direction or the lateral direction by movementof rider’s weight, the weight balanceof the vehicle is changedin the moving
direction of the balance W and the changesof balance are detected as the changes of pressure by the four pressure

sensors 6L, 6R, 7L, 7R and the detected signals are supplied to the drive control means 10. Consequently, the drive

control means 10 outputs the control signals corresponding to the movement amountof the balanceWto the left and
right drive motors 5L, 5R.
[0061] Accordingly, the left and right wheels 4L, 4R are rotated in the forward direction or the backward direction in
responseto the respective control signals. As a result, the wheel of the direction in which the balance W is movedis
rotated more strong that the other wheel and the driving force corresponding to the weight componentis generated,
wherebythe vehicle can turn in the right direction or the left direction.

[0062] The vehicle which can be moved and steered as described above may be realized as vehicles having arrange-
ments shownin FIGS.8 to 13, for example. FIGS. 8 to 10 show the vehicles constructed as bicycle type vehicles; FIGS.
11 and 12 show the vehicles constructed as tricycle type vehicles and FIG. 13 shows the vehicle constructed as a
four-wheeled type vehicle. In FIGS. 8 to 13, elements and parts identical to those of FIGS. 1 to 4 are denoted byidentical
reference numerals and therefore need not be described.

[0063] A first embodiment of the bicycle type vehicle shown in FIG. 8 shows the vehicle by whichthe rider can ride

on the vehicle with legs wide openin the lateral direction as if the rider was riding on the log. In the case of this bicycle
1, the rider can ride on this bicycle relatively easily with high stability as if the rider was riding on the log, and hence the
rider is able to run and steer this bicycle by only moving the balance.
[0064] A second embodimentof the bicycle type vehicle shown in FIG. 9 showsthe vehicle by which the rider can
ride on this bicycle with legs wide openin the front and back direction asif the rider was riding on the surfboard. In the

case ofthis bicycle 30, the rider can ride on this bicycle as if the rider was surfing. In addition, the rider can ride on this
bicycle with high stability and the rider is able to run and steerthe bicycle by only moving the balance.
[0065] A third embodiment of the bicycle type vehicle shown in FIG. 10 showsthe vehicle in which the rider can ride
on this bicycle with left and right legs attached to bicycles as roller skates. In the case of this bicycle 31, the rider can
ride on this bicycle as if the rider was roller skating. Thus, in a similar manner, the rider is able to run andsteerthis
bicycle by only moving the balance.

[0066] A first embodiment(tricycle 32) of the tricycle type vehicle shown in FIG. 11 showsthetricycle in which one

auxiliary wheel 22 Is provided at the front central portion of the left and right wheels 4L, 4R. Also, a second embodiment
(tricycle 33) of the tricycle type vehicle shown in FIG. 12 showsthe tricycle in which one auxiliary wheel 23 is provided
at the rear central portion of the left and right wheel 4L, 4R. Since the auxiliary wheel 22 of the tricycle 32 and the auxiliary
wheel23 of the tricycle 33 are mainly used to maintain stability of the vehicle base 2, although it is sufficient that they
may be rotatably supported to the vehicle base 2 or the step-board 3, they may include power such a driving motor

similarly to the left and right wheels 4L, 4R.
[0067]Afirst embodiment (four-wheeled vehicle 34) of a four-wheeled type vehicle shown in FIG. 13 shows a
four-wheeledvehicle in which a pair of auxiliary wheels 24L, 24Ris provided at the back side (front side is also possible)
of the left and right wheels 4L, 4R. Since the auxiliary wheels 24L, 24R of the four-wheeled vehicle 34 are mainly used
to maintain stability of the vehicle base 2, althoughit is sufficient that they may be rotatably supported to the vehicle
base 2 or the step-board 3, they may have powersuch as driving motors similarly to the left and right wheels 4L, 4R.

Also, although not shown, one auxiliary wheel may be disposed at the front and back central portions of the left and right

wheels 4L, 4R, whereby four wheels may be located in a diamond fashion on the whole.
[0068] According to the vehicles 30, 31, 32, 33 and 34 having the arrangements shownin FIGS.9 to 13, similarly to
the vehicle 1 of the aforementionedfirst embodiment, the rider can run and steer the vehicles by moving the balance.
[0069] As the aforementioned wheels, there can be used wheels madeof various kinds of materials such as tubular
tires into whichairis filled, solid rubber tires the whole of which are made of rubber, wooden wheels, metal wheels and

plastic wheels. Also, while the examples in which the pressure sensors are used as the balance movementdetecting
means have been described so far, the pressure sensor may be replaced with a strain gauge in which a physical amount
such as pressure, load, displacement and torque may be convertedinto an electric signal to thereby detect a weight.

[0070] Further, while the cases in which the vehicle includes the four pressure sensors S-,, Sep, Spy and Spr have
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been described so far in the above-described embodiments, the present invention is not limited thereto and one pressure

sensor may be disposed aheadof or behind the balance position of the vehicle. In this case, the front and back pressure
sensors maybe located in the front and back diagonal lines or they may be located in the front and back direction along
the centralline.

5 [0071] For example, only the front left-hand side sensor (S-,) 6L may be locatedat the left corner of the front side of
the vehicle base 2 and only the back right-hand side sensor (Spa) 7R may be locatedat the right cornerof the back side
of the vehicle base 2. Conversely, only the front right-hand side sensor (Sep) 6R may be locatedat the right cornerof
the front side of the vehicle base 2 and only the backleft-hand side sensor (Sp,) 7L may be located at the left corner of
the back side of the vehicle base 2. In the case of such arrangement, if the outputs of the front side pressure sensor

70 (Sep) or (Se) andthe back side pressure sensor (Sp,) or (Spa) that should be deleted are decreasedto zero, explanations
concerning the above-mentioned calculation equations will apply for operations other than turning operation and hence
the rider can run the vehicle straight.

[0072] Further,if the vehicle has the arrangementin whichit includes any one of the frontleft-hand side sensor (S-,)
6L or the front right-hand side sensor (Se,) 6R and the backright-hand side sensor (Sgr) 7R or the back left-hand side

15 sensor (Sp,) 7L, then the rider can turn the vehicle. In this case, if the outputs of the front side pressure sensor (Srp)
or (Sp,) and the back side pressure sensor (Sp,) or (Sgr) that should be deleted are decreasedto zero, then explanations
concerning the above-mentioned calculation equations will apply for operations other than traveling straight as well and
hence the rider can turn the vehicle. Furthermore, the vehicle may have a modified arrangementin which three pressure
sensors are located in a triangular fashion.

20 [0073] Also, while the examplesin which the pressure sensors are used as specific examples of the balance movement
detecting means have been described sofar in the above-described embodiments, sensors of other types, such as an
elastomer sensor and anelectrostatic capacity pressure transducer, can be applied to specific examples of the balance
movement detecting means. The elastomer sensor is made of a material in which slight conductivity is given to rubber
and soft synthetic resin and molded as a necessary shape. This elastomer sensor generates a resistance change

25 proportional to a deformed amount and a resistance change proportional to its speed in addition to the function of the

resistance change sensor. Further, this elastomer sensor has characteristics such that it can be madeflexible and which
can be processed by molding. By using this elastomer sensor,it is possible to obtain a signal which is coincident with
the operation direction and alsoit is possible to obtain a signal proportional to a degree of rider’s weight movement and
fluctuations of a movement speedof rider’s weight.

30 [0074] Also, the electrostatic capacity pressure transduceris adapted to measure pressure by using electric charac-

teristics of electrostatic capacity (capacitance). When this electrostatic capacity pressure transduceris in use, a gap
betweenthe electrodes is decreased undera certain pressurized circumstance. Hence, it is possible to achieve effects
similar to those of the above-described embodiments by measuring the changeof resulting electrostatic capacity with
a driving circuit. As described above, the present invention is not limited to the aforementioned embodiments shownin

35 the sheets of drawings and can be variously modified and carried out without departing from the gist thereof.

Claims

40 1. Avehicle which can be steered based on movement of balance comprising:

first and second wheels located at least on the same axis;

first rotary drive meansfor rotating said first wheel and second rotary drive meansforrotating said second wheel:
a vehicle base having said first and second wheels located atits right and left sides and which hassaidfirst

45 and secondrotary drive means mounted thereon;
a step-board located above said vehicle base and on which a riderrides;
balance movementdetecting means interposed between said vehicle base and said step-board to detect move-
ment of rider’s balance; and

drive control meansfor controlling driving of said first and second rotary drive means based on a detected signal

50 from said balance movement detecting means to enable said vehicle to travel straight and/or turn.

2. Ina vehicle which can be steered based on movement of balance according to claim 1, a vehicle which can be
steered based on movement of balance is characterized in that said balance movement detecting means is
composed ofa front-side detecting means located aheadof the position at which someonerides on said vehicle

55 base and a back-side detecting means located behind the position at which a rider rides on said vehicle base.

3. Ina vehicle which can be steered based on movement of balance according to claim 1, a vehicle which can be
steered based on movement of balance is characterized in that said balance movement detecting meansis
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composedof two front-side detecting means located at right and left sides ahead of the position at which a rider

rides on said vehicle base and two back-side detecting meanslocated at right and left sides behind the position at
which therider rides on said vehicle base.

In a vehicle which can be steered based on movement of balance according to claim 2, a vehicle which can be
steered based on movementof balance is characterized in that said front-side detecting means and said back-side
detecting means are both pressure sensors.

In a vehicle which can be steered based on movementof balance according to claim 1, a vehicle which can be
steered based on movementof balance is characterized in that a third wheel is provided in addition to saidfirst
and second wheels andsaid third wheelis located with a displacement aheadof or behind an axial line connecting
said first and second wheels.

In a vehicle which can be steered based on movement of balance according to claim 1, a vehicle which can be
steered based on movementof balance is characterized in thatthird and fourth wheels located on the same axis

are provided in addition to said first and second wheels and said third and fourth wheels are located with a displace-
ment ahead of or behind the axial line connecting said first and second wheels.

In a vehicle which can be steered based on movementof balance according to claim 1, a vehicle which can be

steered based on movementof balance is characterized in that said vehicle base includes a support shaft to
rotatably support said step-board at one place in substantially a point-contact fashion.

In a vehicle which can be steered based on movement of balance according to claim 7, a vehicle which can be
steered based on movementof balance is characterized in that said support shaft is provided on said vehicle base

so asto rise at the position of balanceof said vehicle base.
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DESCRIPTION OF REFERENCE NUMERALS

30, 31 ... bicycle (vehicle)

. vehicle base

.. step-—board

4R ... wheel

5R ... Grive motor (rotary drive means)

6R, VTL, 7R ... pressure sensor (balance

detecting means)

9...

10

11,

15

16,

20

22,

32,

34

support shaft

..- drive control means

12, 13, 14 ... adder

... adding subtracter

17, 18 ... amplifier

summing accumulator

23, 24L, 24R ... auxiliary wheel

33... tricycle (vehicle)

four-wheeled vehicle

19

movement
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siblographic data: JP2005084898 (A} — 2005-04-07

PARALLEL TWO-AWHEEL RIDING TRUCK

Inventor(s): MATSUMOTO OSAMU; KOMORIYAKIYOSHI + (MATSUMOTO
OSAMU, ; KOMORIYAKIYOSHI)

Applicant(s): NAT INST OF ADV IND & TECHNOL + (NATIONAL INSTITUTE OF
ADVANCED INDUSTRIAL & TECHNOLOGY)

Classification: _- international:463C17/12; A63G25/00; B60L15/20; B62K3/00;
(IPC1-7); A63C17/12; A63G25/00; BGOL15/20;

 
B62K3/00

- cooperative: B62K17/007(EP); YO2T10/7258(EP)

Application JP20030323980 20030917 Global Dossier
number:

Priority number JP20030323980 20030917
(s):

Also published JP3981733 (B2)
as:

Abstract of JP2008094898 (A}

PROBLEM TOBE SOLVED: To solve the problem thal, since the steering direction
control af a conventional parallel two-wheel riding truck is performed by the rotatian of 4
grip of a handle that is projected from the truck, the truck is bulky as a whole, heavy in
weight, inconvenient in carrying, and nat allowed in riding with bagqqages held by both
hands. SOLUTION: A tiling support part 10, which supports a boarding platform & at
an upper place so as io be tilable beck and forth and right and lefi, is formed at the
center of the upper place base 8 wherein motors 15, 16 for driving both-side wheels 3,
4 are arranged. The boarding olatform 5 is supported on ihe base 8 with a spring 71 al
iis back and forth and right and left, boarcing-platform tilt sensors 13 are arranged on
the boarding olatfarmn 5 atiis back and forth and right and lefi, base tit sensors 14 are
similarly arranged on the base 8 al its ight and lef. A control unit of a circuit board 15
controls the balance of the Iwo-wheel riding truck by ihe principle of a wheel-type rising
pendulum by signals of a rate qgyro 20, a base HK sensor 27 or the like so as to make
the truck self-sustained. The control unit performs back-and-forth control by detecting
the movement of the weight of a user nding on a footstcal & and also performs the
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control of a traveling direction by detecting the movement of the weight of the userte
fhe naht and lef. (COPYRIGHT: (C}2005, JPO&NCIPI
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Notice
‘This translation is machinegenerated It cannot be guaranteed that it is intelligible accurate,

complete, reiable ocrfit for specific purposes. Critical clecisions, such ss conirercially relevant or

financial decisions, should not be basecl anmachinetranslationoutput.

 

I,

Abasehavingwheels parallel totheleft and right a boardingbase provided on thebasesoas to

be swingahle in the left and right directiory a rnmtor for independently driving the left arxd right

wheels, and a rotation angle for detecting annstor rotationangle A sensor, atilt angie sensorfor

Cetecting ahelanceinthe front-rear direction ofthe hase, atilt angular velocity senscr, a

boarcing tit detection means for detecting ardative angle inthe left-right directionwith respak

tothe bese ofthe board, anciat least according toasignal of the sensor A. control device for

controlling the rotation ofthe motor, the control device performs balance contral ofthe

passenger carriage bythe signal, and noves forward ancl backwardbythe dit angle ofthe hese

inthe front-rear direction, andin the left-right direction with respect to the hese ofthe boardA.

parallel two-wheeled carriage, wherein each ofthe steering directions is conirdied byardiative

ange

a

“Theboarding boardinclination cetecting means cetects a boarding boardinclinaticn senscr

providedcntheboarding board and asigne fromabese hoard inclination sensor providecion

the baseconresponcingto the boarcingboardinclination sensor. Item. A parallel two-wheeled

carriage acoorciing to item 1.

3.

2 Une parallel two-whee! ricling accordingtodaim1, wherein the boardingtilt detectionrears

Cetects a rctation angle cf'a tiltingsupport portion that tilts the boarding hasein aleft-right

Cirectionwithrespect toabese. Trolley.
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PROBLEMTOBESCLVED To contral the operation direction of a conventional parallel two-

wheeled carriage by rotating a handle grip protruding from the carriage, the whole is bulky,

heavy, inconvenient to carry, and has luggage in both hands. I couldn't take it with me.

SCLUTICN Atilting support portion 1Othat supports an upper boarding platform Sso as to be

tiltable in the front-rear and left-right directions is provided at a central position of an upper

portion of a base S provided with motors [Sand 1Gfor driving wheels Gand 4on bothsides.

Provided. The boarding platform Sis supported on the base Sby springs 11in the front,rear,

left and right. The boarding platform Sis provided with boarding tilt sensors 1S0onthe front,

rear, left and right, and the base Sis similarly provided with base tilt sensors i4.ontheleft and

right. ‘ves. In the control device for the circuit board 18 balance control is performed based on

the principle of the wheel-type inverted pendulum based on signals from the rate gyro 2D, the

basetilt sensor 21, andthelike, so that the circuit board 18is self-supporting. Aforward /

backward movement control is performed by detecting the forward /backward movementof the

user on the platform 9 and atraveling direction is controlled by detecting a lateral weight shift.

Selection] Heure 1

Parallel two-wheel passengercart

jOCOY

‘The present invention detects the balance of a user riding on a carriage, thereby controlling and

driving the parallel two-wheeled vehicle driven by a motor so that it can move forward and

backward, and can be freely moved only by shifting the weight of the user. The present invention

relates to a parallel two-wheeled carriage that can be operated in any direction.
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KOOOH]

Conventionally, each wheei of a parallel two-wheeled vehicle provided with a carriage is driven

by a motor that operates independently of each other, and a gravity balance applied to the

carriage including a user riding on the carriage is detected to detect each of the motors. By

controlling the operation and making the cart independent, it is possible to estimate the will and

degree of forward and backward movement bydetecting the center of gravity movement of the

user in the longitudinal direction, and to perform the forward and backwardcontrol of the entire

cart, and further by the user Separately, a parallel two-wheeled carriage that controls the

direction of operation by operating instructions has been proposed andpartially put into

practical use.

jOCOS}

4s such a parallel two-wheeled carriage, for example, there is a parallel two-wheel type scooter
as shown in FIG.

This parallel two-wheeled scooter includes wheels 42and 43supported on bothsides of a

carriage 41 so as to be parallel to each other and independently rotatable with respect to the

carriage 41, and the carriage 41 has an aluminum steering rod 44.Is fixed.

(OCF

4s shown in FIG SB, the main components are disassembled, and the carriage 41 includes a first

motor 4Gand a second motor 47 on both sides of the casing 45, and batteries 48, 48 disposed

belowthe first motor 4Gand the second motor 47. Is used as the driving powersource, and the

wheels 42 and 43 corresponding to the respective motors are driven via a reduction gear.

This motor is a brushless type of about 2horsepower, and has highefficiency, high durability,
and maintenance-free.

[0005

In addition, the battery 48 uses a NC battery or a battery using nickel metal hydride. The
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battery 4S can operate even when a person of about 11Okg rides with 34kg of luggage, and can

be up to 28km by charging the battery once. The vehicle is capable of traveling, and can travel

about 17kmin a normal operation state, and can travel at a speed of AOkm /h. Mbreover, the

part which drives the wheel by these motors is equipped with a reduction gear, and the wheel is

driven using a helical gear with a reduction ratio of about 24 1.

leees

Abalance sensor SOjis provided in the casing, and its operation is detected by at least two rate

gyros per one degree of freedom. Atotal of five rate gyros are provided, and aninclination

sensor {acceleration sensor) is provided. Purthermore, the control circuit board Sl includes a pair

of control circuit boards 51. The control circuit board 51 inputs various signals such as the

signals of the gyroscope and thetilt sensor to control the rotation of the motors 4Gand 47 in the

forward and reverse directions. This cart can be made independent by the stabilization control

method of the wheel type inverted pendulum. Further, a steering wheel S2is providedat the

upper endof the steering rod 44, andby rotating a grip 53provided on onesideof the steering

wheel 52, the rotational speed of the motors on bothsides is adjusted to enable steering.

[0007]

Above the casing 45, a chassis 54 capable of sealing and covering the casing 45is provided, and

a rubber platform S5o0n which a user rides is provided on the upper surface. This rubber step 55

is provided with a diaphragm switch, whichis turned on when the user gets on it, and the parailel

two-wheeled scooter is activated, and is turned off when the user gets off. [have to. The height of

this step is about 2Ocm, andthe width is about 48 ~ Gdem.

FOOO8)

Further, as shown in FIG GA the steering rod 44.can be expanded and contracted to adjust the

height of the handle S2, and a key G7 and adisplay unit GSare provided on the handle S2. Aset

function is also provided, and the display unit CS displays the on /off state of the device, the

mode state, the rernaining battery level, and the like.

FOOOD|
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4s shownin FIG 4, theleft and right motors 4Gand 47 for driving the left and right wheels 42

and 4G are connected to the left and right motors 4Gand 47 in the control device GOas shown in

HG. The driving of each motor control unit G1, G2is controlled.

‘The control device GCOreceives signals from the rate gyro G3and the tilt sensor G4in the balance

sensor SO, and further the signal from the step sensor GOof the step platform 55, and the grip

operation amount sensor for operating the left and right grips 53provided on the handle S2. The

signals G6and GOand the signal of the key switch G7 are input to performoverall control on the

motor control units Gl and G2 andto output a display signal to the display unit CS

JOO1LO)

in the parallel two-wheel type scooter configured as described above, when the user operates the

Key G7 to activate the device andrides on the platform GSin the carriage 41, the balance control

of the scooter is activated. It becomes. In this state, the balance sensor SOincluding the rate gyro

and the inclination sensor detects the overall weight balance including the user on the carriage

41, and detects the inclination of the carriage, therebystabilizing the wheel-+type inverted

pendulum. Therefore, the left and right motors 46and 47 are driven and maintained in an

independent state.

fOO1 1)

Further, the movement of the center of gravity of the user in the front-rear direction on the

carriage 41 is detected, and when the movement of the center of gravity is greater than or equal

to a predetermined value, the user desires to move in that direction, and the degree of movement

is adjusted. The wheel speedis adjusted to move forward and backward at the desired speed.

Further, the user can adjust the rotational speed of the left and right wheels by rotating the left

and right grips S3 provided at both ends of the handle S2so as to perform a steering operation

for adjusting the traveling direction. .

fOOL2|

in order to perform the operation as described above, this apparatus is provided with a control

system as shown in PIG 4, and a central control device COincludes a motor control unit G1 that
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controls driving of the left and right motors 4Gand 47, G2. Signals fromthe rate gyro G3and the

tilt sensor G4 of the balance sensor SOare input to the control device GO andself-supporting

control is performed by a stabilization control method for the wheel-type inverted pendulum. In

addition, a signal from the step sensor GGis input to detect whetheror not a user has got on the

step GS, Further, the tilt sensor G4 detects the tilt in the front-rear direction and performs the

forward-reverse control, and inputs the signal of the grip operation amount sensor GGofthe

handle S2to control the rotation speed or the rotation direction of the left and right motors to

control the operation. I do. Further, a signal of a key switch G7 on the handle S2is inputted, and

a necessarydisplay can be performed on a display unit 68 provided on the handle 52. The

following patent documentexists as a technique related to the attitude control method in the
coaxial two-wheeled vehicle. JP G38-SO05082A

lOO13}

&s shown in FIG. Gin a conventional parallel two-wheeled scooter as a parallel two-wheeled

carriage, a steering rod 44 is projected from the carriage 41, and a grip SS3is provided at one

end of a handle S2 provided at the upper end thereof. The grip S3is rotated independentlyto

adjust the rotational speedof the left and right wheel motors for steering.

FOOLY

‘Therefore, the handle S2can be extended from a relatively lowposition to a high position so that

a user standing on the carriage 41 can easily performthis steering operation, regardless of

whetherthe person is relatively short ortall. It is necessary to make the steering rod 44
extendable so as to be able to do so.

FOOLS)

Therefore, even if an aluminumalloy is used to reduce the weight of the handle portion as much

as possible, the steering rod is configured for a tall person and the handle is further provided, so

the overall weight must be increased.

In addition, when such a handle is provided on the carriage, the whole must be bulky, and

coupled with the increase in weight as described above, it becomes difficult to carry this parallel

two-wheeled carriage, for example, bringing it into a train, It is inconvenient to lift even at the

stepped portion on the road, carry around when going up and down the stairs, store, etc., and

handling is especially difficult for weak people such as women and children.
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JOO1LS)

Further, in the above conventional parallel two-wheeled carriage, since the operationis

controlled by the grip SGit is necessary to operate the grip with at least one hand when

adjusting the operation direction. In addition, there is a problemthatit is difficult to properly

adjust the operation even when carrying a baggage in one hand.

lOO1 7]

‘Therefore, a main object of the present invention is to provide a parallel two-wheeled carriage

that can freely control the operation direction in accordance with the user's intention without

providing a handle.

lOOLS|

in order to solve the above preblems, the invention according to claim 1 includes a base having

wheels parallel to the left and right, a boarding base provided on the base so as to be swingable

in the left andright directions, and the left and right Rotation angle sensor for detecting the

motor and the rotation angle of the motor independently, the inclination angle sensor for

detecting the balance of the base, the inclination angular velocity sensor, andthe relative angle in

the horizontal direction with respect to the base of the boarding base And a control device for

controlling the rotation of the motor based on at least a signal from the sensor, the contral device

performing balance control of the passenger car based on the signal, and an inclination angle of

the base in the front-rear direction. The parallel two-wheeiedcarriage is characterized in that the

forward and backward travel is controlled by the above andthe steering direction is controlled

by the relative angle in the horizontal direction with respect to the base of the boarding base.

JOO19)

According to a second aspect of the present invention, the boarding tilt detecting means is

detected by a boarding tilt sensor provided on the boarding board and asignal fromabasetilt

sensor provided on the base corresponding to the boarding tilt sensor. The parallel two-wheeled

carriage according to claim 1, wherein:

[OCR

Further, the invention according to claim Sis characterized in that the boarding boardinclination

detecting means detects a rotation angle of a tilting support part that supports the boarding

board so as to be tiltablein the left-right direction with respect to the base. The parallel two-

wheeled carriage according to claim Lis provided.
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jOCzY

Since the present invention is configured as described above,it is not necessary to provide a

handle that protrudes from a boarding carriage like the conventional one, and it can be reduced

in size and weight, and this can be achieved on a road step or staircase, and further on a train. Ie

is easy to carry and can be used as a parallel two-wheel passenger cart that is easy to use.

in addition, it is no longer necessaryto adjust the operation by rotating the left and right grips

like the conventional one, and the operation direction can be controlled by the user's weight

movement, 50 it is also possible to move with both hands on the luggage, In particular, it can be

easily used even by a handicapped person.

lOOR 2]

‘The present invention provides a parallel two-wheel passenger carriage that can freely control

the direction of operation according to the user's will without providing a handle.Aboarding

base provided on the base so as to be swingablein theleft-right direction, a motor for

independently driving the left and right wheels, a rotation angie sensor for detecting a motor

rotation angle, and an inclination for detecting a balance of the base An angle sensor, an

inclination angular velocity sensor, a boarding board inclination detecting means for detecting a

relative angle in the left-right direction with respect to the base of the boarding board, and a

control device for controlling the rotation of the motor based on at least a signal of the sensor;

‘The device controls the balance of the passenger car based on the signals, controls the forward /

backward movement based on the inclination angle of the base in the front-rear direction, and

controls the steering direction based onthe relative angle in the left-right direction with respect

to the base of the boarding base. .

[OCES|

Embodiments of the present invention will be described with reference to the drawings.

FiG, 1 shows a parallel two-wheeled carriage 1 according to the present invention. As shownin
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FiG. 14, the outline thereof is changed from the conventional parallel two-wheeled carriage

shown in FIG Sto a steering rod 44 and a handle 52. In addition, the grip SG provided at one
end thereof is removed.

‘Thatis, the parallel two-wheel passenger carriage I shown in FIG 1 (@) has wheels Sand 4

parallel to each other on both the left and right sides of the carriage Zin the same manneras the

conventional example, and motors corresponding to each other as will be described later. Can be

rotated independently of each other.

An upper portion of the carriage Lis provided with a boarding platform Son whicha user stands

anidrides. In the illustrated example, a key switch Gand a display unit 7 are provided as in the

conventional example shown in FIG.

fOORAT

4s shown in the cross-sectional view of the schematic configuration of HG. 1B, the parallel two-

wheeled carriage l includes a base 8 provided with main constituent members and a boarding

base Splaced thereon. Thus, in the illustrated embodiment, the boarding base Sis supported by

the tilting support portion 1Oof the base &so as to be freely tiltable in the left-right direction

with respect to the base &

[(OOZ5}

in addition, springs 11 are provided between the boarding base Sand the base Sat the front,

rear, left and right portions with the tilting support portion 1Oas the center, so that the weight of

the userriding on the boarding base Scan be reduced. When moving in the left-+vight direction,

the boarding platform Scan betilted to the left and right correspondingly.

lOORG

Further, on the lower surface of the board 5, similarly to the spring 11, a boarding table tilt

sensor 13is providedat the left and right positions around the tilting support portion 10, and

the upper surface of the base Scorresponds to the boarding table tilt sensor 14 Abase tilt

sensor 14is provided at the position.

‘The relative inclination angle of the boarding base Swith respect to the base @can be detected in
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correspondence withthe left and right directions by the signals of both the inclination sensors.

lOOR7|

‘The base Sis provided with motors L5and LGon bothleft and right sides thereof, and theleft

and right wheels Sand <can be rotated independently of each other by each motor.

in the illustrated embodiment, each of the motors iSand 1Gis provided with a rotation angle

sensor 22and 23to detect the rotation angle of the motor, that is, the rotation angle ofthe

wheel Sand the wheel 4driven by the motor via a speed reducer (not shown).It is possible.

in the illustrated embodiment, a battery 17 is mounted below the base Gand a circuit board 1Gis

provided above.

Purther, in the illustrated embodiment, a rate gyro GOand a base tilt sensor 21 are provided in

the space of the base 8andsignals from the rate gyro 2D, the base tilt sensor 21, and the motor

rotation angle sensors 22and 2Sare sent to the circuit board 16 The parallel two-wheeled

carriage lcan be made self-supporting by the same operation as the above-mentioned

conventional one by the stabilization control method of the wheel type inverted pendulum.

lODRS|

in the parallel two-wheeled carriage 1 of the iustrated embodiment having the above-described

configuration, the signals of the various sensors as described above are input and a

predetermined operation is performed. It can be activated by a control system as shown. ‘Thatis,

the control device 25includes a system control unit 2Gthat is operated by software for

performing integrated control of the entire control device, and each sensorof the boarding tilt

sensor 13 provided at the left and right positions as described above with respect to the boarding

table S Asignal is input, and each sensor signal of the base tilt sensor 1-4 provided at the front,

rear, left, and right positions is similarly input to the base & Further, the signal ofthe rate gyro

2Oand the base tilt sensor 21 provided in the base &the signal of the key switch G the motor

rotation angle sensor 22that detects the rotation of the motor 15and the motor rotation that

detects the rotation of the motor 1G Asignal from the angle sensor 23is input.
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[OCZD|

‘The control device 25 includes a rate control gyro 2Oand a balance control unit 28 for

performing independent control of the passenger car based on signals from the basetilt sensor

2i,and particularly a forward /backward control for controlling forward /backward movement

of the vehicle based on signals fromthe base tilt sensor 21. 27, in particular, an operation

control unit 2Ofor controlling the traveling direction ofthe vehicle, and the numberof rotations

and the direction of rotation of the motor I5are controlled bythe lateral signal of the boarding

tilt sensor LGandthe lateral signal of the base tilt sensor 14. The motor control unit SOis

similarly provided with a motor control unit Sl that controls the rotation speed androtation

direction of the motor 1G Further, a signal of the key switch Gis input to the control device 25

and a necessary display signal is output to the display unit 7.

KOOB80}

‘The parallel two-wheeled carriage according to the present invention adopts the above-described

configuration and control system, so that when the user who has stepped on the platform OQof

the boarding platform Smoves the center of gravity more than a predetermineddirectionin the

longitudinal direction, the longitudinal direction , The signal of the base tilt sensor 21 and the

state of movement ofthe center of gravity in the front-+rear direction estimated by the system

control unit 26are detected, and the forward-reverse control unit 27 switches theleft andright

motors 15, 1Gin proportion to the degree of the tilt. Rotate in the same direction and perform
forward /reverse control.

OOS 1]

Further, when the user who has stepped on the platform Qofthe boarding platform Smoves the

center of gravity more than a predetermined amountin the left-right direction, the user uses the

signal from the boarding tilt sensor lSand the signal from the base tilt sensor 14. arranged in

the left-right direction. The operation control unit 2Ocontrols the traveling direction by rotating

the left and right motors ISand iGat different directions or at different speeds in proportion to

the degree of the inclination.

In addition, you may use a diaphragm switch etc. for the said step boardlike the said

conventional thing.
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[OCBzI

in addition to the above-described embodiments, the present invention may use, for example. a

sensor that detects a tilt angie of the tilt support portion 1Oby providing a tilt sensor onthetilt

support portion 10. The present invention can be implemented in various modes such as directly

detecting the relative angle of the table 5,

fOOG3)

‘The parallel two-wheeled carriage according to the present inventionis particularly suitable as a

portable carriage, but can also be applied to a larger carriage, and the same technology can be

applied to a robot such as a two-legged two-wheel robot capable of running on wheels. Canalso

be applied.

(O0B4]

‘The Example of this invention is shown, €@) is the perspective view, (b) is sectional drawing which

shows the outline | summary structure,

It is a control systemblock diagramof the Example.

Aconventional example is shown, @) is a perspective viewthereof, and 6) is an exploded

perspective viewof a carriage part. It is a control system block diagram of a prior art example.

Explanation of symbols

[0035]

DESCRIPTION CF SYMBCLS I Parallel two-wheel passengercart 2 Pogie 3 4 Wheel S Boarding

board G Key switch 7 Display part & Base GOStep stand 1O'Tilt support part 11 Spring 13

Boarding board inclination sensor (left-right direction) 14 Base inclination sensor (eft-right

direction) 15, 16 Motor 17 Battery 18 Circuit board 20 Rate gyro Gront-rear direction) 21 Base

tilt sensor (ront-rear direction) 22, 23 Mbtor rotation angle sensor
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TRAVELING DEVICE

Inventor(s): KAKINUMA BUICHI + (KAKINUMA BUICHI)

Applicant(s): SONY CORP + (SONY CORP)

Classification: - international:86017778; B62./99/00; B62K177/00; BE2K3/00;
(IPC 1-7): B60L11/18; B62J39/00; B62K17/00;
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- cooperative: YO2T16/7005 (EP}

Application JP20040154806 20040525 Global Dossier
number:

Priority number JP20040154806 20040525
(s):

Also published JP4442319 (B2)
as:

Abstract of JP2005335471 (A}

PROBLEM TOBE SOLVED: To provide a traveling device capable of calculating the
correct speed and the correct traveling distance of the traveling device and displaying
them on a speedometer and a traveling distance meter without being affected by the
rocking of a step stand. ‘SOLUTION: The traveling device comprises a pair of wheels
701 arranged perailel io each other, a driving means, a siep stand 103 of an cecupant,
a steering wheel held by the occupant, and a posture detection sensor to control the
angular velocity and the traveling acceleration of ihe step stand 703, and the signal te
maintain the predeterminsd traveling state is outpul to @ driving circuit to drive the
wheels. A rotary plate 110 and a detection unit 117 are mounted on the wheels 104
side via a rotar TOS of the driving means and on the step stand 103 side via @ stator
413 of the driving means, respectively. The rofational speed of ihe wheels is detected
from the rotation of the rotary plate 110 by the detection uni 114. An indicator to
indicate the traveling speed and the traveling distance from cornpound rotation
information of the wheels and the step stand is provided. (COPYRIGHT: (C}
2006 JPOSNCIFY
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complete. reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-transiation output.

CLAIMS JP200533547 1

I,

Apair of wheels arranged in parallel: drive means for independently rotating and driving the

wheels: a casing that rotatably supports the wheels and constituting a passenger's step base: a

stay and a passengerin the casing; Ahandle thatis held by the sensor, and a gyro sensor that

detects angular velocities of the pitch axis, yaw axis, and roll axis, and an acceleration sensorthat

detects acceleration of the Maxis, Yaxis, and Zaxis. Posture detecting means for detecting the

angular velocity and acceleration of the body whentraveling and controlling the angular velocity

and traveling acceleration of the housing, and maintaining a predetermined running state from

the signal from the posture detecting means via an arithmetic unit Adriving device that outputs a

signal to the driving circuit and drives the wheel by the driving means, the rotating plate being a

position detecting disk on the wheel side via the rotor of the driving means, Enciosure Detection

means are respectively attached to the drive means via the stator, and the detection means

detects the rotational speed of the wheel from the rotation of the rotating plate. The wheel and

the housing are combined. Atravel device comprising a speed display meter and a travel distance

meter for displaying a travel speed and a travel distance of the travel device fromrotation
information.

2.

‘The travel speed is calculated by adding and subtracting rotation information of the casing.

which is a pitch axis angular speed by a gyro sensor from the posture detection means, and

displaying the speed on a speed indicator. Item 2. The traveling device according to item 1.

Ww
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‘The travel device according to claim 1, wherein the travel speedis a travel speed based on a

rotation average value of the pair of wheels.

4,

The travel device according to claim 1, wherein the travel distance is calculated by calculating an

integral value of a travel speed and displayed on a travel odometer.

3.

‘The travel device according to claim 1, wherein the speed indicator and the odometerare

attached to an upper end portion of the stay and the handle portion.
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Notice
This translation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2005335471

PROBLEM TO BE SOLVED: To provide a traveling device capable of calculating an accurate speed

and traveling distance of a traveling device without being affected by a swing of a step base in

the pitch direction, and displaying the calculated speed andtraveling distance on a speedometer

or odometer. SOLUTION: A pair of wheels 101 arranged in parallel, a driving means, a

passenger's step base 103, a handle held by the passenger, an attitude detection sensor for

controlling an angular velocity and a traveling acceleration of the step base 103, A driving device

for driving a wheel by outputting a signal for maintaining a predetermined traveling state to a

driving circuit, and a rotating plate 110 and a step base 103 via a rotor 109 ofdriving means on
the wheel 101 side. The detection unit 111 is attached to eachside via the stator 113 ofthe

driving means, and the rotation speed of the wheel is detected from the rotation of the rotating

plate 110 bythe detection unit 111, and the combined rotation of the wheel and the step base

An indicator that displays the travel speed andtravel distance from the information was

provided. [Selection] Figure 4

Traveling device

(OCO1]

The present invention relates to a traveling device suitable for use in a vehicle traveling on two

wheels with a human being on board, for example, and more specifically, this type of traveling

device is equipped with a speedometer and a odometer to ensure safety of travel andtraffic

regulations. It is possible to realize the correspondenceto.

[0002]

For example, a vehicle that travels on two wheels with a human being on board has been
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proposed (see, for example, Patent Document 1).

[O003]

US Pat. No. 6,288,505

(0004)

For example, the applicant of the present application has previously proposeda traveling

apparatus as described below Qapanese Patent Application No. 2003-168224) as a vehicle that

travels on two wheels with a human being on board.

jOO05|

First, an external perspective view of an embodiment of a coaxial two-wheeled vehicle proposed

by the present applicant is shown in FIG.

In the coaxial two-wheel vehicle 1 shown in FIG. 9, a pair of wheels 3 (a right wheel 3 </ b> R

and a left wheel 3 </ b> L) are fixed to both ends of the wheel shaft 2.

The wheel 3 is formed of a rubber material having flexible characteristics, and the inside thereof

is filled with air, nitrogen gas, or thelike.

By adjusting the gas pressure to adjust the flexibility of the wheel 3, vibrations of the airframe

can be absorbed, and vibrations caused by road surface uneveriness and impacts caused by steps
can be reduced.

(O006]

Further, the wheel shaft 2 includes a base 4 in which a substantially rectangular parallelepiped

housing in which a control device or the like to be describedlater is housedis joined below a

plate-like body on which a person rides in a standing posture. It is supported so that it can tit
around.
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In the following description, it is assumed that the intermediate point of the wheei shaft 2

cormecting the two wheels is the origin O of the XYZ coordinate system, passes throughthis

origin O, is parallel to the main surface of the base 4 andis connected to the wheel shaft 2. The

vertical direction is defined as the X axis or roll axis, the wheel axis direction passing through the

origin O is defined as the Y axis or pitch axis, and the direction passing through the origin O and

perpendicular to the main surface of the base 4 is defined as the Z axis or yaw axis. Further, the

front of the coaxial two-wheel vehicle 1 is defined as the positive direction of the X axis, the left

is defined as the positive direction of the Y axis, and the upper direction is defined as the positive
direction of the 7 axis.

[0007]

As shownin FIG. 10, a motor 10 (10 </ b> R and 10 </ b> L) that can rotate forward and

backward is mounted on the base 4, and a rotary encoder 11 that detects the rotational position

of the motor 10 adjacent to the motor 10. (L1R and 11L) are provided. Further, a speed reducer

i2 (12R and 121) using a gearor a timing belt is interposed between the motor 10 and the

wheel 3, and the rotation of the motor 10 is performedvia the speed reducer 12 and a joint (not

shown). And transmitted to the wheel 3.

(0008)

Further, the base 4 includes the gyro sensor 13 for detecting the angular velocity wp and ayaw

around the pitch axis of the base 4 and the yawaxis, andHnear accelerations Ax, Ay, Az and pitch

axes in the X, Y, and Z axis directions. Various sensors such as an acceleration sensor 14 for

detecting angular accelerations ap, ar, a yaw around the roll axis and the yawaxis and a

pressure sensor 15 for detecting a load weight on the base 4 are incorporated.

[OO09|

Among them, the pressure sensors 15 are provided at four corners between the support base 4a

and the movable base 4b constituting the plate-like bodyof the base 4 as shown in the plan view

of FIG. 11A and the side view of FIG. 11B. From the sensor signals of the four pressure sensors

151,152,153, 154, the barycentric coordinates (Xg, Yg) of the load on the base 4 and the load

weight Weg can be detected.

[OO10]

That is, when the sensor signals of the pressure sensors 151 to 154 are P51, PS2, PSS, and PS4,
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respectively, and the own weight applied to the pressure sensors 151 to 154 in the no-load state

is WO, the load weight Wg is expressed bythe following formula (1 }.

fOOL1]

[O01 2)

Further, when the coordinates of the pressure sensors 151, 152, 153, 154 are (Xps, Yps), (Xps,

Yps), -Xps, -Yps), (Xps, -Yps}, respectively, the center-of-gravity coordinates (Xg, Yg) is obtained

as in the following formula (2).

jOOL SI

lOOL Al

In this equation (2), W14 represents the weight applied to the pressure sensors 151 and 154 in

the unloaded state, W23 represents the weight applied to the pressure sensors 152 and 153 in

the unloadedstate, and W12 represents the pressure sensor 151 in the unloadedstate. , 152,

and W34 represents the weight applied to the pressure sensors 153 and 154 in a no-loadstate.

[OOLSI

In this way, since the load load torque T1 due to the load on the base 4 can be calculated by the

pressure sensor 15, the balance is maintained on the base 4 and the pasture is stabilized by

giving the reaction moment to the motor 10.Is possible.

jOOL 6]

Furthermore, a control device 16 composed of a microcomputeris mounted on the lower

housing ofthe base 4, and various sensor signals and detection signals are input to the contro!
device 16.

Based on these input signais, the control device 16 generates motor torque for moving the

aircraft forward, backward, and swivel while maintaining the pitch axis angle and yawaxis angle

of the base 4 at appropriate values as will be described later. Control.
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[OO17]

As shownin FIG. 12, the coaxial two-wheel vehicle 1 is configured such that the weight center M

of the base 4 that can be tilted around the wheel shaft 2 is positioned belowthe wheel shaft 2.

As a result, the position of the centerof gravity of theaircraft is kept at the most stable position

even when stopped, andit is difficult for the aircraft to fall.

In FIG. 12, the height of the upper surface of the base 4 is higher than that of the wheel shaft 2,

but the uppersurface of the base 4 may be lower than that of the wheel shaft 2.

[OOL 8]

Here, a control] concept for maintaining the posture on the base 4 will be described.

As shownin FIG. 13, when the motortorque Tmis controlled so as to generate the same moment

with respect to the icad on the base 4, for example, the load torque Tl due to human weight, the

base 4 is centered on a fulcrumlike a seesaw. Keep balance.

The point corresponding to this balance maintaining point, that is, the point at which the

rotational moment about the wheel shaft 2 becomes zero is called ZMP (Zero Moment Point).

When this ZMP coincides with the contact point with the road surface of the wheel 3 or whenit

is within the contact surface with the road surface, the balance is maintained and the posture on
the base 4 can be maintained.

jOOLS|

When a person with a weight Wh gets on the coaxial two-wheel vehicle 1, the weight center M of

the base 4 is tilted about the wheel shaft 2 according to the inclination angle 0 of the person as
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shownin FIG.

At this time, the wheel shaft torque TO for balancing the wheel shaft 2 is expressed bythe

following equation (3), and the motor torque Tm for maintaining the posture is TO / N, where the

reduction ratio of the speed reducer 12 is N: 1. It is represented by

[0020]

[0021]

Thus, in the above-described coaxial two-wheeled vehicle 1, the weight center M of the base4is

configured to be positioned below the wheel shaft 2 as described above. It is only necessaryto

add the difference between the moment due to Wh and the moment due to the weight Wm ofthe

base 4 as the wheel shaft torque TO, and the balance can be maintained with a relatively small

motor torque.

[0022]

Further, a dynamic model for maintaining the posture on the base 4 will be described in detail

using an XZ coordinate system shownin FIG.

Here, for the sake of simplicity in FIG.

Further, the wheel 3, the base 4, and the person on the base 4 are regarded as links. and the

center-of-gravity position coordinates are (xO, 20}, (x1, zl}, and (x2, 22), respectively.

Further, the mass of each link is mO, m1, and m2, respectively, and the moment ofinertia is [0,
Il, and i2.

[0023]

Each momentum of the i-th link G = 0, 1, 2) around the defined point Q (oc, @) is expressed by
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the following formula(4), where the center-of-gravity position coordinates are (xi, zi}.. Here, one

point given above x and z in Equation (4) indicates that it is the first derivative of x and z.

[0024]

[0025]

Accordingly, the moment due to the inertial force of all links is expressed by the following

equation (5).

Here, the two points on x and z in the equation (5) indicate the second-order differentiation of x

and z. The moment due to gravityof all links is expressed by the following equation (6), where g

is the acceleration ofgravity.

[0026]

[0027]

The sum of the moment due to the inertial force and the moment due to gravity gives a moment

MQ around the point Q (o, 6) as shown in Equation (7).

[0028]

[0029]

Except for the moment due to the gravity of the wheel 3 having the mass m0, the moment MQ

described above becomes the moment Ma around the wheel axis 2 by taking the point Q (0, @)

as the origin.

The moment Ma about the wheel shaft 2 is expressed bythe following equation(8).
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[0030]

jOOS1]

If the moment MQis expressed using this moment Ma, when xO =0, that is, when the center of

gravity of the wheel 3 is on the wheel shaft 2, the following equation (9) is given.

[0032]

[0033]

Here, ZMPis defined as a point on the floor where the moment MOQis zero.

Therefore, when the height of the wheel shaft 2 is set to h and the coordinates of the ZMPare set

to (Ozmp, —h) inte the fermula (7), the following formula (10) is obtained.

Bysolving Equation (10) for ozmp, ZMP can be expressedby link position, acceleration, and
mass.

[OOS4|

[0035]

Further, when the ZMP coordinates (o zmp, —h) are substituted into the above equation (9}, the

following equation (11) is obtained.

In addition, this Formula (11) shows the formula of the balance of the moments around the wheel

shaft 2.

[0036]
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[0037]

Here, the force acting on the ZMPis illustrated in FIG.

In FIG. 16, FN represents a floor reaction force, FT represents a rolling friction force, and F

represents a combined vector of FN and FT.

Note that the floor reaction force FN is actually distributed over the entire ground contact
surface of the wheel 3, but is shownin FIG.

From this figure, the formula of the balance of moments about the wheel shaft 2 is expressed as

the following formula(1 2).

[0038]

[0039]

Ufthe following formulas (13) to (15) are substituted into the formula (1 2), the formula (11) is

the same as the above-described formula (11).

(0040)

[0041]

In orderto stabilize the posture on the base4, it is only necessary to satisfy o zmp = 0 in the

equation (1 2).

Thatis, if the wheel shaft torque TO = —FT *his established, the posture can be maintained.

Therefore, the posture can be stabilized by controlling the state variable represented by the
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following equation (16) that satisfies TO = FT = 0.

[O042)

[0043]

At this time, xO and x1 are uniquely determined by the mechanism structure, but m2, IZ, x2, and

z2 are undefined values because they are hurnan.

The moment Mt on the base 4 due to m2, I2, x2, and 22 is given bythe following equation(17).

However, the base 4 is assumed to be kept horizontal as shownin FIG.

[0044]

[0045]

Here, when the load is a human, the angular velocity @ Z is sufficiently small. Therefore, when

wo2 Ois approximated, the moment Mt becomes zero when x2 andits second-orderdifferential

value are made zero in equation (18).

Setting x2 andits second-orderdifferential value to zero may be considered equivalent to

controlling xO and x1 so that the load torque Tl on the base 4 becomes zero.

The moment Mt due to the load torque T1 is equivalent to acting on the action point (xf, L) on

the base 4 with the force F2. Therefore, if xO and x1 that make xf zero can be given, T1 = 0, and

the condition for maintaining a stable posture can besatisfied.

[0046]

As shown in FIG. 17, when feedback contral is performed on the gyro sensor signal on the base 4
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and the motor torque Tm is applied to maintain xO = x1, the motor torque Tmis set so that xf =

xO. By controlling, the posture can be kept stabie.

(0047

Specifically, when the error Ef = xf—x0, if Ef 0, the motor is moved forward with the motor

torque Tm negative in orderto displace xO in the positive direction, and if Ef <0, xO is set. The

error Ef can be convergedto zero by reversing the airframe with the motor torque Tm being

positive in order to displace in the negative direction.

That is, when AO is a positive constant and motor torque Tmsatisfying Tm = —AOQ* Efis given,

Ef is convergedto zero, and the posture can be kept stable.

[0048]

Actually, for example, as shown in FIG. 18, when the base 4 is tilted about the pitch axis by an

angle @ 0, a load weight torque of Tl (@ Mr X L) is generated by a person having a weight M,

and therefore the load load torque T1. By controlling the motor torque Tm so as to give the

wheel shaft torque TO in the opposite direction, the ZMP can be made to coincide with the

ground contact point of the wheel 3 andthe posture can be kept stable.

[0049]

Here, when a person rides on the base4, although there is an individual difference, the force

applied to the sole is usually changed in order to maintain the posture in a cycle of 1 to Z

seconds. The torque Tl changes indefinitely.

Therefore, it is necessary to add torque that can be balancedin real time to the motor 10 to keep

the angle of the base 4 constant with respect to load fluctuations.

[OOS0|

Therefore, the above-described coaxial two-wheeled vehicle | has a control mechanism as shown
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in FIG. 19 in the control device 16 in order to cancel such load Muctuations in real time. In FIG.

19, the subtracter 20 takes a deviation between the base angle command 0 ref, whichis an

attitude command, and the current base angle 90 detected by the gyro sensor 13 and the

acceleration sensor | 4, and this deviation is suppliedto the attitude controller 21. The The

attitude controller 21 calculates a motor torque current value Tgyr [A] from the base angle

command @ ref and the current base angle 60.

[0051]

Further, the regulator 22 estimates the load load torque Tl using the sensor signals PS1, PS2,

PS3, PS4 of the pressure sensor 15, and estimates load load torque current value Tl’ / Km [A]

for canceling the load load torque T1. Calculate Here, Kmis a motor constant [Nm / A]. When the

barycentric coordinates of the load are (Xg, Yg) and the load weight is Wg, the estimated load

load torque T1 ‘is given bythe following equation (1 8).

[0052]

[0053]

The subtracter 25 takes a deviation between the motor torque current value Tgyr and the

estimated load load torque current value Ti" / Km, andthis deviation is given to the motor 24
as the motor current I [A].

The motor 24 is rotated by the motor current I to generate a motor torque Tm. In the adder 25,

the motor torque Tm and the loadload torque Ti are added and transmittedto the base 26.

[0054]

Thus, by adding the motor torque Tm for canceling the load load torque Ti to the motor 24, the

base angle can be kept constant with respect to the load fluctuationat the time of stop.

[0055]
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Although the posture stability control can be performed by the above control mechanism, in

order to travel in this state, a control mechanism for travel control is further required.

Therefore, the above-described coaxial two-wheel vehicle 1 actually has a two-wheel structure

control mechanism that independently obtains motor torque for posture stability control and

motor torque for travel control.

[OOS6]

A physical model of such a two-wheel structure control mechanism is shown in FIG. In FIG. 20,

for the sake of simplicity, description will be made assuming that there is one wheel 3. As shown

in FIG. 20, the base 4 incorporates various sensors such as a gyro sensor 13, an acceleration

sensor 14, and a pressure sensor 15, and there are a motor stator 30, a rotary encoder 31, anda
motor rotor 32 below. The rotation of the motor rotor 32 is transmitted to the wheel 3 via the

speed reducer 33 and the joint 34.

[0057]

The attitude controller / adjuster 40 is based on the base angle command 6 ref, which is an

attitude command, the current base angle 6 0 detected by the gyro sensor 13 and the

acceleration sensor 14, and the sensorsignals P51, P32, P33, and PS4 of the pressure sensor 15.

The calculated motor torque Tgyr and estimated load load torque T1 ‘are calculated. Further, the

motor controller 41 calculates a motor torque for traveling fromthe rotational position

command Pref of the motor rotor 32 that is a traveling command and the current rotational

position Or of the motor rotor 32 detected by the rotary encoder31.

(0058)

The adder 42 adds the motor torque Teyr and the estimated load load torque Tl’ and the
motor torque for traveling, and supplies the added value to the motor rotor 32.

[OOS9|

Here, the base angle command 0 ref described above is a target value of the base angle that is
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set according to the acceleration Ax in the X-axis direction so that the passenger can ride stably.

Specifically, the base 4 is horizontal when the X-axis acceleration Ax is zero, and the base 4 is

tilted forward when the X-axis acceleration Ax is negative. Each is set to tilt backward.

[0060]

Therefore, for example, when the X-axis acceleration Ax is positive, as shown in FIG. 21, when the

base4 is tilted so that the ZMPis positioned in the direction of the combined vectorofthe

inertial force and gravity, the occupant maintains a stable posture. be able to. The base angle

command 0 ref changes in proportion to the X-axis acceleration Ax.

(O061]

A block diagramof the control mechanismis shown in FIG. The subtracter 50 takes a deviation

between the base angle command @ ref, which is an attitude command, and the current base

angle 90 detected by the gyro sensor 13 (and the acceleration sensor 14), and supplies this

deviation to the attitude controller 51. The attitude controller 51 calculates the motor torque

Tgyr from the base angle command @ ref and the current base angle 00, and supplies the motor

torque Tgyr to the adder 54.

[0062]

Onthe other hand, the subtracter 52 takes a deviation between the rotational position command

Pref of the motor rotor 57 that is a running command and the current rotational position @r of

the motor rotor 57 detected by the rotary encoder 58, and this deviation is supplied to the motor

controller 53. The The motor controller 53 calculates a motor torque for traveling from the

rotational position commandPref and the current rotational position @r, and supplies the motor

torque to the adder 54.

[0063]

When the load torque Ti is applied to the base 4, the sensor signals P51, P52, PS3, and PS4 of

the pressure sensor 15 are supplied to the adjuster 55, and the adjuster 55 uses the sensor
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signal to estimate the estimated load described above. A load torque T1 ‘is calculated.

[0064]

The adder 54 adds the motor torque Tgyr from the attitude controller 51 and the motor torque

from the motor controller 53, and the subtracter 56 subtracts the estimated load load torque T1
‘from this added value.

This becomes the final motor torque Tmand is given to the motor rotor 57. In the adder 59, the

reaction force of the motor torque Tm and the load load torque Ti are added, and this added

value is given to the motor stator / base 60.

[0065]

The rotation of the motor rotor 57 is controlled according to the motor torque Tm. Therotational

position Gr of the motor rotor 57 is converted to 1 / N by the reducer 61 having a reduction

ratio N: 1 and transmitted to the wheels S. Thatis, the rotational position Owof the wheel 3 is 1

/ N ofthe rotational position 9 rof the motor rotor 57. The rotary encoder 58 detects the

rotational position Or of the motor rotor 57 and supplies a detection signal to the subtractor 52.

[(O066)

On the other hand, as described above, an added value of the reaction force of the motor torque

Tm and the load load torque T1 is applied to the motor stator / base GO. However, since they

cancel each other, the tilt of the motor stator / base 60 is It can be suppressed.

[0067]

FIG. 23 represents the process in the block diagram shownin FIG. 22 as a mathematical model

using a Laplace operator.

As described above, the attitude controller 51 is given a deviation between the base angle

command Oref and the current base angle 60, and the motor controller 53 receives the rotation
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position command Pref of the motor rotor 57 and the current rotation position 0 r. Deviation is

given. In the attitude controller 51 and the motor controller 53, each motor torque is calculated

by feedback control that performs, for example, PID (proportional / integral / derivative)
calculation.

[0068]

That is, KpO and Kp1 are proportional gains, KiQ and Kil are integral gains, and KdO and Kdlare

differential gains. With these control gains, the followability of the motor responding to the

attitude command 0 ref and the travel command Pref changes. For example, whenthe

proportional gains KpO and Kpi are reduced, the motor rotor 57 moves with a slow follow-up

delay, and when the proportional gains KpO and Kp1 are increased, the motor rotor 37 follows at

high speed. In this way, by changing the control gain,it is possible to adjust the attitude

command @ ref, the travel command Pref, the magnitude of the actual motion error, and the

response time.

(0069

The motor rotor 57 is given a motor torque Tm obtained by subtracting the estimated load load

torque Tl’ from the sumof the motor torque from the attitude controller 51 and the motor
torque from the motor controller 53, and only the rotation angle Or. Rotate. Here, Jr is an inertia

of the motor rotor 57, and Dr is a viscous resistance (damper coefficient) of the motor rotor 57.

[0070]

Qn the other hand, the motor stator / base 60 is added with the added value of the reaction force

of the motor torque Tm and the load load torque T1 as described above. However,since they

cancel each other, tilting is suppressed. Here, J is the inertia of the motor stator / base 60, and D

is the viscous resistance (dampercoefficient) of the motor stator / base GO.

(007 1]

More specifically, the mathematical model shownin FIG. 23 is as shownin FIG. As shown inFIG.
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24, the attitude controler 70 generates motor torque Tgyrfor attitude control by performing PID

control on the deviation between the base angle command 0 ref and the current base angle ¢ 0,

and the motor controller 71 generates motor torque for travel control by performing PID control

on the deviation betweenthe rotational position commandPref of the motor 10 and the current

rotational position Gr.

[O07 Z|

Further, the adjuster 72 generates an estimated load load torque Tl ‘fromthe sensorsignal of
the pressure sensor 15. The adder 73 adds these torques and gives the obtained motortorque

Tmto the moter 10. The motor 10is rotationally driven by the motor torque Tm, and the

rotation is converted to 1/16 by the reducer 74 having a reduction ratio of 16: 1 and transmitted
to the wheels 3.

[0073]

As described above, in FIG. 20 to FIG. 24, it is assumed that there is one wheel 3 for simplicity.

However, in the actual coaxial two-wheeled vehicle 1 having the left and right wheels 3R and 3L,

for example, the attitude controller 51 in FIG. While used in commonbytheleft and right wheels

3R, 3L, a motor controller 53 is provided independently onthe left and right.

[OO74|

A block diagramof the control mechanismin this case is shownin FIG.

The sensor value wp from the gyro sensor 13 is sent to the angle calculator 82 via a bandpass

filter (BPF) 80 having a pass band of 0.1 to 50 Hz, for example, and the sensor value a p from

the acceleration sensor 1 4 is, for example, a cutoff frequencyIs sent to the angle calculator &2

via a low-pass filter (LPF) 81 of 0.1 Hz. The angle calculator 82 calculates the current base angle
0 0 based on these sensor values.

[0075]

Further, the subtractor 83 takes a deviation between the base angle command O ref, whichis a
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posture command, and the current base angle 0 0, and this deviation is supplied to the posture

controller 84. The attitude controller 84 calculates the motor torque Tgyr described above from

the base angle command 0 ref and the current base angle 90.

[0076]

Onthe other hand, the subtractor 85R takes a deviation between the rotational position

command Prefr of the motor rotor 9ZR, which is a traveling command for the right wheel 3R, and

the current rotational position Or of the motor rotor 92R detected by the rotary encoder 93R,

and this deviation is proportional to the position. It is supplied to the controller 8GR. The position

proportional controller 86R performs position proportional (P) control on this deviation and

supplies the proportional control result to the subtractor 87R.

[0077]

The differentiator 8SRdifferentiates the rotational position Gr of the motor rotor 92R supplied

from the rotary encoder 93R, and supplies the differentiation result to the subtractor 87R. In the

subtractor 87R, the deviation between the proportional contro! result from the position

proportional controller 86R and the differential result from the differentiator 88R is taken, and

this deviation is supplied to the speed proportional controller 89R. The speed proportional

controller 89R performs speed proportional (P) control on this deviation, and supplies the

proportional control result to the adder SOR.

[0078]

in the adder GOR, the proportional control result, the motor torque Tgyr, and the estimated load

load torque Tl" obtained fromthe sensor signals PS1, PS2, PS3, and PS4 of the pressure
sensor 15 in the adjuster 94 are added, andthe added value is current controlled. This is

supplied to the amplifier 91R. The current control amplifier 91R generates a motor current based

on the added value and drives the motor rotor 92R. The rotational position of the motor rotor

92Kis supplied to the differentiator 88R together with the subtractor 85K. Since the same

applies to the left wheel 3L, the description thereof is omitted.

[0079]
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Thus, the above-described coaxial two-wheel vehicle 1 has a control mechanism for posture

stability control commonto the left and right wheels 3R and 3L and a control mechanismfor

independentleft and right travel control, and these perform independent control. Therefore, it is

possible to achieve both stable posture control and traveling control in a stable manner.

[O080]

Next, speed control in the above-described coaxial two-wheel vehicle 1 will be described.

[0081]

As described above, in the coaxial two-wheel vehicle 1 described above, the barycentric

coordinates (Xp, Yg) of the load on the base 4 from the sensor signals PS$1, P52, P53, P54 of the

four pressure sensors 151 to 154 provided at the four corners of the base 4 are described.) And

its load weight We, andthe load load torque Tl is obtained. Further, the center of gravity

coordinates (Xg, Ye) are used as a direction and speed control] command.

Specifically, when the load weight We is equal to or greater than a predetermined value, the

speed command Vx is changed based on the X coordinate Xg of the center of gravity position.

[0082]

This is shownin FIG.

Here, in FIG. 26, the range from X3 to X1 is a stop region, and the commandtravel speedis set to

zero within this range. This stop area is preferably the X coordinate range of the contact surface

with the road surface of the wheel 3. In this case, for example, when the load weight Wgis large

or when the gas pressure of the wheel 3 is low, the contact area with the road surface of the

wheel 3 increases, so the range of the stop region also increases. By providing the stop region

(dead zone) in this way, the aircraft can be prevented from moving forward and backward due to

a slight center of gravity movement unintended by the passenger.

[0083]
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Whenthe X coordinate becomes equal to or greater than X1, the command speed increases

according to the size of the X coordinate until the maximumforward speed SIMAXis reached.

When the X coordinate becomes X2 or more, the vehicle is forcibly decelerated and stopped until

the posture is stabilized again within the stop region. Thus, by providing the area where the

vehicle is forcibly decelerated and stopped, the safety of the passenger when traveling at the

maximum speed can be ensured.

[O084]

Similarly, when the X coordinate becomes X3 or less, the commandspeed increases in

accordance with the size of the X coordinate until the maximumreverse speed SbMAXis

reached. The maximum reverse speed SbMAXis preferably smaller than the maximum forward

speed SIMAX. When the X coordinate becomes X4 or less, the vehicle is forcibly decelerated and

stopped until the posture is stabilized again within the stop region.

[O085]

When the X coordinate is between X1 and X2 or between X3 and 4, the rotational position

command Prefr of the motor 1OR and the rotational position command Prefl of the motor 10L

are determined according to the X coordinate Xg, for example, by the following equation (19): Is

generated. Here, in Expression (19), GO is a positive constant gain, and can be made variable

according to, for example, the load weight Wg.

[0086]

[0087]

Whenthe speed command at the time t = 0 is VxO and the speed command at the time t = tl is

Vx, the acceleration is continuously changed and the vehicle travels so as not to cause

mechanical resonance vibration. is preferred.

In this case, assuming that the time to reach Vx1 is At, the traveling speed command Vref (0 at
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time t (0 St Stl) canbecalculated by the following equation (20), for example.

[O088]

[0089]

At this time, the rotational position command Pref (} of the motor 10is a value obtained by

integrating the traveling speed command Vref (0 of the equation (20), and is given by a quintic

function as shownin the following equation (21).

Here, in Expression (21), PrefO is a rotational position command at time t = 0.

[O090]

jOO91]

In addition to forward / backward movement, when the load weight Wg is equal to or greater

than a predetermined value, the turning speed command Vr can be changed based on the Y

coordinate Yg of the center of gravity position as shown in FIG. 27, for example.

Here, in FIG. 27, the range from -Y1 to Y1 is a stop region, and the commandturning speedis set

to zero within this range.

[0092]

This stop area can be arbitrarily set in the vicinity of the origin O. By providing the stop region

(dead zone) in this way, it is possible to prevent the aircraft from turning dueto a slight center of

gravity movement that is not intended by the passenger. When the Y coordinate becomes Y1 or

more, the command turning speed increases according to the size of the Y coordinate until the

clockwise maximum speed CWMAXis reached. Similarly, when the Y coordinate becomes —Y1

or less, the command turning speed increases according to the magnitude of the Y coordinate
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until the counterclockwise maximum speed CCWMAXis reached.

[O093]

When the Y coordinate is Yl or more or ~-Y1 orless, the rotational position command Rrefr of

the motor 10R and the rotational position command Rrefl of the motor 10L are generated

according to the Y coordinate Yg. When the traveling speedis zero, the rotational position

command Rrefr of the motor LOR andthe rotational position commandRrefl of the motor LOL

are antiphase commands as shown in the following formula (22), for example. Here,in

Expression (22), Gi is a positive constant gain, and can be made variable accordingto, for

example, the load weight We.

\O094|

[0095]

On the other hand, whenthe traveling speed is not zero, the rotational position command Rrefr

of the motor LOR and the rotational position command Rrefl of the motor 1OLarein-phase

commands as shown in the following equations (23) and (24), for example.

Here, in the equations (23) and (24), G2 is a positive constant gain, and can be varied according

to the load weight We, for example.

[O096]

[0097]

Here, when traveling on uneven road surfaces such as uneven road surfaces and inclined road

surfaces, it becomes difficult to travel in the target direction given by the rotational position

commands ofthe left and right motors 1OR, 1OL. There is a risk of deviationin the traveling
direction.
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Further, even when the effective diameter of the wheel 3is different due to the difference in gas

pressure between the left and right wheels SR, 3L, there is a possibility that the target direction

and the actual traveling direction are similarly shifted.

[0098]

Therefore, in the above-described coaxial two-wheeled vehicle 1, the actual traveling directionis

detected by the gyro sensor 13 that detects the angular velocity @ yawaroundthe yaw axis, and

the rotational speeds of the left and right motors 10R and 1OLare independently controlled,

thereby obtaining the target direction. Eliminate deviations fromthe actual direction of travel.

[0099]

As an example, as shownin FIG. 28A, the effective diameter ofthe left wheel 3Lis shorter than

that of the right wheel 3K, and as shown in FIG. 28B, @yawl [ A case where [rad / sec] is
detected will be described.

In such a case, assuming that the average of the rotational speed commands Vrefr and Vrefl is

VrefO, the rotational speed commands Vrefr and Vrefl to be givento theleft and right motors

10R and 10L are expressed as shown in the following equations (25) and (26). By correcting, the

aircraft can go straight. Here, in the expressions (25) and (26), KO is a positive constant.

(0100)

lOL01]

Further, when Dref [rad / sec] is given as the target direction as shown in FIG. 28C, the rotational!

speed command Vretr is applied to the left and right wheels as shownin the following equations

(27) and (28). , Vrefl is given.

[0102]

[0103]
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The rotational speed commands Vrefr and Vrefl thus obtained are converted into wheel

rotational position commands Prefr and Prefl by the following equations (29) and (30),

respectively.

Here, in Expressions (29) and (30), k is an integer representing the number of times of sampling,

and Pref (k) indicates a rotational position commandin k sampling.

(0104)

[O15]

Similarly, when turning, there is a possibility that the turning speed may be shifted due toa

difference in gas pressure between the left and right wheels 3R and 3L, a difference in road
surface conditions, and the like.

Also in this case, the actual turning speed is detected by the gyro sensor 13 that detects the

angular velocity @ yaw around the yawaxis, and the rotational speeds oftheleft and right

motors 10R and 10L are independently controlled, so that the target turning speed and the

actual turning speed can be determined. The deviation from the turning speed of can be
eliminated.

[O106]

2

As an example, the case where the effective diameter of the left wheel SLis shorter than the right

wheel SR and wyaw2 [rad / sec] is detected as a gyro sensor signal around the yawaxis when

turning will be described.

[f the signals obtainedby differentiating the rotational position command Krefr of the right wheel

3R and the rotational position command Rrefl of the left wheel SL are respectively Vrefr and

Vrefl, the turning speed error err is expressed by the following equation (31).
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[0107]

[0108]

In this case, as shown in the following equations (32) and (33), the airframe can be turnedas

intended by correcting the rotational position commands Rrefr and Rrefl given to the left and

right motors 10R and 1OL.

Here, in Expressions (32) and (33), G3 is a positive constant gain, and can be varied accordingto,

for example, the load weight We.

(O109]

[(OL1O0}

Thus, in the above-described coaxial two-wheeled vehicle 1, the actual traveling direction and

turning speed are detected by the gyro sensor 13 that detects the angular velocity wyaw around

the yawaxis, and the rotational speeds ofthe left and right motors 1OR and 10L are

independently controlled. Thus, the deviation between the target direction (turning speed) and

the traveling direction (turning speed) can be eliminated.

[OLLI]

Furthermore, the software configuration of the coaxial two-wheel vehicle 1 will be described with
reference to FIG.

As shownin FIG. 29, the hardware layer 150 in the lowest layeris arranged in a hierarchical

structure including a kernel layer 151, an on-body layer 152, a network layer 153, and an

application layer 154 in the highest layer. The

fOLL2]
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The hardware layer 150 is a circuit hierarchy, and includes, for example, a motor control circuit,
a central control circuit, a sensor circuit control circuit, and thelike.

The kernel layer 151 is a layer that performs various calculations such as motor servo

calculation, attitude control calculation, traveling control calculation, or real-time traveling target
value calculation.

In the hardware layer 150 and the kernel layer 151, basic attitude stabilization control and

traveling control are realized. The on-body layer 132 is a layer that performs a travel target value

calculation, an obstacle avoidancetrajectory generation, and thelike.

fOLLS]

Each of these hierarchies is executed with a different sampling control cycle, and the cycle

becomes longer as the upper hierarchies. For example, in the hardware layer 150 of the lowest

layer, the control cycle is as short as 0.1 msec, whereas in the kernel layer 151, the control cycle

is as long as 1 msec and on-body layer 152 is 10 msec...

[(OLL4]

Next, the overall circuit configuration of the coaxial two-wheel vehicle 1 will be described. As

shownin FIG. 30, sensor signals P51, PS2, P53, and PS4fromthe pressure sensors 151 to 154

are supplied to the sensor circuit 200. In addition to this sensor signal, the sensor circuit 200

detects sensor signals wp, w yawfrom the gyro sensor 13 that detects angular velocities around

the pitch axis and the yawaxis, linear acceleration in the X, Y, and Z axis directions, pitch axis,

roll The sensor signals Ax, Ay, Az, ap, ar, a yaw from the acceleration sensor 14 that detects

the angular acceleration around the axes and the yawaxes are combined and supplied to the
control device 16.

fOLLS]

Based on these sensor signals, the control device 16 generates the motor torque Tgyr andthe

rotational position command Pref of the motor rotor, which is a travel command, as described
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above, and supplies theseto the left and right motor drivers ZO3R and 203L. The motor drivers

203K and 203L calculate the optimum motor current for driving the motors 10K and 1OL of 200

W,for example, based on the motor torque Tgyr, the rotational position command Prefof the

motor rotor, and the like. and supply them to the motors 10R and LOL. . The rotational positions

of the motors 10R and 10L are obtained by the rotor encoders 11R and 11L and fed back to the
motor drivers 203R and ZO3L.

[OLL6]

The servo-on / power switch 204 is connected to the control device 16 and the power switch

205, and a signal from the power switch 205 is supplied to the power managementcircuit 206.

The power managementcircuit 206 is connected to the battery 207 and supplies control power

of 24Vto the control device 16, the audio processing circuit 201, and the image processing

circuit 202, and also supplies motor power to the motor drivers 203R and 2O3L. . The power

management circuit 206 is supplied with regenerative power of the motors 1OR and 1OLvia the

motor drivers 203R and ZO3L, and the power management circuit 206 charges the battery 207

using this regenerative power.

[OLL7]

A detailed internal configuration of the overall configuration shown in FIG. 30 will be described

with reference to FIG. As shown in FIG. 31, the sensor circuit 200 includes sensor signals PS1,

PS2, P53 and P$4 from the pressure sensors 151 to 154, sensor signals @p and wyawfrom the

gyro sensors 131 and 132, and a sensor signal from the acceleration sensor 14. Ax, Ay, Az, ap,

ar, a yaw are suppHed. The sensor circuit 200 adjusts the gain of the sensor signals PS1, PSZ,

PSS, and PS4 from the pressure sensor 15 with a pressure gain of, for example, 10 mv/ N, and

further converts theminto digital signals via an analog-digital converter (not shown). This is

supplied to the center-of-gravity calculation unit 210 of the control device 16.

(0118)

The sensor circuit 200 adjusts the gain of the sensor signals «wp and w yawfrom the gyro

sensors 131 and 132 with a posture gain of 1.6 V / (rad / sec), for example, and also detects the

sensor signals Ax, Ay, Az, ap, ar, and a yaware adjusted with a posture gain of, for example,

1.6 V/ (rad / sec <2>), converted into a digital signal via an analog-digital converter (not shown),ff
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and then subjectedto signal preprocessing. To the unit 211. The signal preprocessing unit 211

performs preprocessing such as applying a digital filter to the input signal, or calculating an

offset adjustment or a posture position, that is, a base angle 6 0.

lO1L9I

The center-of-gravity calculation unit 210 obtains the center-of-gravity position coordinates (Xg,

Yg) of the load on the base 4 and its load weight Wg as described above based on the sensor

signals P51, PS2, PSS, PS4fromthe pressure sensors 151-154. The center of gravity position

coordinates (Xp, Yg) and the information on the load weight Wg are suppliedto the travel

command calculator 212, and the information on the Y coordinate Yg of the center of gravity

position and the load weight We is supplied to the turning command generator 215...

[0120]

The travel command calculator 212 generates a speed command Vx based on, for example, the

center-of-gravity position X coordinate-travel speed characteristic as shownin FIG. 26, and the

rotational speed command generator 213 is based on the speed command Vx. A rotation speed

command Vref (f) is generated by performing a next function calculation.

The rotational speed command generator 213 supplies the rotational position command Pref (}

to the rotational position command generator 214, the turning command generator 215, and the

attitude command generator 216.

[0121]

The turning command generator 215 includes the Y coordinate Yg and the load weight Wg ofthe

center of gravity supplied fromthe centerof gravity calculating unit 210, the rotational angular

velocity a yaw about the yawaxis supplied from the signal preprocessing unit 211, and the

rotational speed command generator 213. A phase command for turning, for example, Yg * G1, is

generated based on the rotational speed commandVref(0) supplied from, and this phase

command is supplied to the rotational position command generator 214.

[OL22)

The rotational position command generator 214 integrates the rotational speed command Vref
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(t)} supplied fromthe rotational speed command generator 213 to generate a rotational position

command Pref (t}), and sends the rotational position command Prefr (1), Prefl (Q is supplied.

At this time, the rotational position command generator 214 generates rotational position

commands Prefr (t) and Prefl (0) in consideration of the phase command fromthe turning

command generator 215.

[OL 23]

The attitude command generator 216 calculates a base angie command 9 ref which is an attitude

command based on the rotation speed command Vref (t) supplied from the rotation speed

command generator 213 as described with reference to FIG. The angle command @ refis

supplied to the subtracter 217. The subtractor 217 subtracts the current base angle 6 0

obtained bythe signal preprocessing unit 211 from the base angle command 0 ref, and supplies

the deviation to the attitude controler 218. The attitude controller 218 performs PID control

based onthis deviation to obtain the motor torque Tgyr.

(0124)

Whenperforming PID control, the PI gain may be changed according to the load weight Wz on

the base 4. Specifically, it is preferable to increase the proportional gain and decrease the

integral gain whenthe load weight Wg increases. The attitude control unit 218 supplies the

motor torque Teyr to the left and right motor drivers 203R and 203L.

[0125]

In the motor driver ZO3R for the right wheel 3R, the subtractor 230R takes a deviation between

the rotational position commandPrefr, which is a traveling command for the motor 10R, and the

current rotational position Or of the motor 1OR detected by the rotary encoder 11R. The

deviation is supplied to the position proportional controller 231R. The position proportional

controller 231R performs position proportional (P) control on this deviation, and supplies the

proportional control result to the subtractor 232R. The differentiator 233R differentiates the

rotational position Or of the motor LOR supplied from the rotary encoder 11K, and supplies the
differentiation result to the subtractor 232R.
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(0126)

The subtractor 232R takes a deviation between the proportional contro! result fromthe position

proportional controller 2318 andthe differential result from the differentiator 233R, and this

deviation is supplied to the speed proportional / integral controller 234R. The speed proportional

/ integral controller 2348 performs speed proportional / integral (PI) control on this deviation,

and supplies the proportional / integral control result to the adder 235R. The adder 235K adds

the proportional / integral control result and the motor torque Tgyr, and supplies the added

value to the current control amplifier 236R.

[OL27]

The current control amplifier 236R generates a motor current based on the addedvalue, and

drives the 2OOWmotor 1 OR, for example. The rotational position of the motor 1 OR is supplied to

the differentiator 233K together with the subtractor 230R. Since the same applies to the left

wheel 3L, the description thereof is omitted.

(0128)

The power management circuit 206 is connected to, for example, a 24Vbattery 207, supplies

24V and 1Acontrol power to the control device 16, and supplies 24V and 30A motor power to

the motor drivers 203R and 2031, respectively. The power managementcircuit 206 is supplied

with regenerative power of the motors 1OR and 10L via the motor drivers 2O03R and 203L, and

the power management circuit 206 charges the battery 207 using this regenerative power.

[0129]

As described above, in the coaxial two-wheeled vehicle 1 previously proposed by the present

inventor, the motor torque Tgyr for controlling the angle of the base 4 using the gyro sensor 13

and the acceleration sensor 14 andthe loadload torque using the pressure sensor 15. A posture

controller commonto the left and right wheeis SR and 3L, and a left and right independent

motor controller that generates motor torque for running control using the pressure sensor 15.

Since they are provided and perform independent control, it is possible to achieve both stable

posture control and stable travel control.
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[0130]

Moreover, in the coaxial two-wheeled vehicle 1 previously proposed bythe inventor of the

present application, traveling control is performed according to the center of gravity coordinates

of the load on the base 4, but stops in the X coordinate range and the Y coordinate rangeof the

ground contact surface with the road surface of the wheel 3. Since the area (dead zone}is

provided, the aircraft can be prevented from moving forward, backward, and turning due to a

slight movement of the center of gravity that is not intended by the passenger.

[0131]

Further, in the coaxial two-wheeled vehicle 1 previously proposed bythe present inventor, the

actual traveling direction and turning speed are detected by the gyro sensor 13 that detects the

angular velocity @ yaw around the yawaxis, and the rotational speeds oftheleft and right

motors 10R and 10L are independent. By controlling to, the deviation between the target

direction (turning speed) and the traveling direction (turning speed) can be eliminated.

The applicant of the present application has previously proposed a traveling device using such a
coaxial two-wheeled vehicle.

Further, as a traveling device using a coaxial two-wheeled vehicle as described above and

including a handle that a passengergrips and a seat that is seated, a traveling device has been

proposed, for example, by the technique described in Japanese Patent Laid-Open No. 4-201 793.

[0132]

By the way, in the traveling apparatus as described above, there is no speed indicator and

mileage indicator, and therefore, it is very inconvenient when taking into consideration safety of

traveling and maintenance of the traveling apparatus, and it is not possible to respondto traffic

regulations. . Also, assuming that a speed indicator and a mileage indicator are attached, simply

calculating the speed and mileage of the traveling device from the rotational speed of the wheel

is a human being because the traveling device itself is a two-wheel structure arranged in parallel.

There is a problem that an accurate speed andtravel distance cannot be calculated dueto the

influence of the pitch axis angular velocity of the step board on which the board is boarded, that
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is, the fluctuation of the step board in the pitch direction.

[O133]

The present invention has been made in view of the above-described points, and does not require

the installation of a new sensor, and is not affected by the swing ofthe step base in the pitch

direction. An object of the present inventionis to obtain a traveling device that calculates a speed

and a travel distance and can display the speed and the travel distance on a speedometer and a
travel distance meter.

[0134]

In order to achieve the object of the present invention, the traveling device of claim 1 includes a

speed indicator and a odometerfor displaying a traveling speed and a traveling distance of the

traveling device from rotation information obtained by combining the wheel andthe casing.It is

characterized by that.

[O1S5]

According to the second aspect of the present invention, the traveling speed is calculated by

adding or subtracting the pitch axis angular speed by the gyro sensor from the attitude detecting

means, that is, the rotation information of the casing, and the speed indicator It is characterized

bydisplaying.

[01 S36)

Further, according to the travel device of claim 3, the travel speed is defined as a travel speed by

a rotation average value of the pair of wheels.

lOLS7]

According to the travel device of claim 4, the travel distance is calculated by calculating an

integral value of the travel speed and displayed on the travel distance meter.

[0138]

According to the traveling device of the fifth aspect, the speed indicator and the odometer are

attached to an upper end portion of the stay and the handle portion.

[0139]
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According to the first aspect of the present invention, the accurate speed and travel distance of

the travel device can be calculated and displayed on the speedometer and travel distance meter

without being affected by the swing of the step base in the pitch direction.

As a result, it is possible to meet the safety of travel of the travel device, compliance with tratfic

regulations, and grasp the travel state, and it is possible to estimate the maintenance time ofthe

travel device, which is suitable for maintenance and inspection.

[0140]

According to the second aspect of the present invention, an accurate speed and travel distance

can be calculated and displayed on the speedometer and travel distance meter even if the step

base swings in the pitch axis direction.

[(OL41]

According to the invention of claim3, the traveling speed can be easily calculated from the

rotation average value of the inner wheel and the outer wheel even whenthe traveling deviceis

turing.

[OL 42]

According to the invention ofclaim 4, the travel distance can be easily calculated with the

integral value of the travel speed.

[OL 43}

According to the fifth aspect of the present invention, the speedindicator and the odometer can

be easily visually recognized during traveling of the traveling device, and traveling safety can be
ensured.

(0144)

Embodiments ofa traveling device according to the present invention will be described below

with reference to the drawings.

31-10-2019 33 DGL Exhibit 1002

Page 0551



DGL Exhibit 1002
Page 0552

FIG. 1 is an overall perspective view showing the configuration of an embodiment of a coaxial

two-wheeled vehicle to which a traveling device according to the present invention is applied,

FIG. 2 is a rear view of the whole, and FIG. 3 is a right side view of the whole.

[0145]

i to 3, a pair ofleft andright wheels 101 and 102 are provided.

These left and right wheels 101 and 102 are arranged so that the center of each wheel is ina

straight line, and supported by a step base (housing) 103 on which a passengerrides.

The step base 103 is at a position where the center of gravity is lower than the center of the
wheels 101 and 102.

The configuration of the wheels 101 and 102 and the step base 103 and their relationship will
be describedlater.

[0146]

At the end of the step base 103 {the right end side in FIG. 3 whichis the traveling direction ofthe

traveling device), a stay 104 is suspended upward, and a handle 105 is provided at the upper end

of the stay 104.

A display meter 106 in which a speedometer and an odometerare integratedis attached to the

handle post at the upper endofthe stay 104.

[OLA7]

Here, the configuration of the wheels 101 and 102 and the step base 103 will be described.
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Since the wheels 101 and 102 have the same configuration, one wheel 101 and the step base
103 will be described with reference to FIGS.

[0148]

The wheel 101 is coupled to a motor shaft and a motor rotor 109 constituting a wheel drive

motor 1O0L via an output shaft 108 of a speed reducer 107 fixed to a step base 103. A disk for

detecting a rotor angle is provided at the other end of the motor rotor 109. A rotating plate 110
is attached.

The rotation speed of the rotating plate 110 is detected by the detection unit 111.

[0149]

The detection unit 111 is mounted on a circuit board 112, and the circuit board 112 is fixed toa

motor case 114 to which a motor stator 113 constituting the wheel drive motor 1 00Lis fixed.

The motor case 114 is fixed to the step base 103 via the housing of the speed reducer 107.

[0150]

With this configuration, the wheel 101 and the step base 103 described above are rotated

integrally with the motor rotor 109 on the wheel 101 side, and the step base 105sideis

integrated with the motor stator 113, so that the step base 103 travels. As shown by the arrow in

FIG. 5, the apparatus is configured to be rotated (oscillated) by a pitch about the wheel shaft

center O as indicated by an arrow in FIG. 5.

Therefore, the rotating plate 110 and the detection unit 111 are relatively affected.

[(O1S1]
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FIG. 6 shows a block diagramof the system configurationof the traveling apparatus described

above. The wheel drive motor 1 OGL having the rotor angle detector 115L and the wheel drive

motor 100R having the rotor angle detector 115R are respectively connected to the drive circuits

116 and 117. Connected to a calculation device 120 having a calculation circuit (CPU) 118 anda

storage device (memory) 119, the calculation device 120 has a posture detection sensor 121 for

detecting the posture of a passenger who has boardedthe step base 103 of the traveling device.
It is connected.

[OLS2)

The posture detection sensor 121 detects the pitch axis angular velocity, yaw axis angular

velocity, roll axis angular velocity by the gyro sensor 122 and X axis acceleration, Y axis

acceleration, and Z axis acceleration by the acceleration sensor 123 in order to detect the

posture of the step base 103. To do.

Thereby, the traveling device outputs a signal for maintaining a predetermined traveling state to

the drive circuits 116 and 117 fromthe signal fromthe posture detection sensor 121 described
above, and drives the wheels 101 and 102.

[0153]

Note that a power source 124 formed of a secondary battery and a switch 125 for emergency

stop of the traveling device are connected between the drive circuits 116 and 117 and the
arithmetic device 120.

[OLSAl

Next, a method for calculating the traveling speed and the traveling distance in the traveling

device configured as described above will be described.

[0155]

According to the traveling device of the present invention, the rotational speeds of the wheels

101 and 102 can be detected by detecting the rotational speed of the rotating plate 110 that

rotates together with the motor rotor 109 by the detection unit 111. The fact that the accurate

speed and travel distance cannot be calculated due to the influenceof the pitch axis angular

speed 103 has been describedin the problem to be solved bythe previous invention.
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(0156)

Therefore, the present invention adds the pitch axis angular velocity of the step base 103 by the

gyro sensor 122 from the attitude detection sensor 121, that is, the rotation information of the

step base 103, from the combined rotation information of the wheels 101 and 102 andthe step

base 103, Bysubtracting, the traveling device inherently accurate traveling can be performed

without being affected by the step base 103.

jO1S7]

For example, when the input / output rotation of the speed reducer 107 is in the samedirection,

the wheel base 101 rotates counterclockwise at a predetermined speed, and the step base 103 is

in the state where the traveling device is traveling in the direction of the arrow. The detection

unit 111 that detects the rotational speed of the wheel is considered to have increased the

rotational speed of the wheel at the moment whenit is tiited backward as opposed to the

traveling direction as indicated by the one-dot chain line by the weight shift.

In this case, the pitch axis angular velocity for which the step base 103is tilted backwardis
subtracted.

[0158]

On the other hand, at the moment when the step base 103 is tilted forwardin the traveling

direction as indicated by the two-dot chain line due to the weight shift of the passenger, the

detection unit 111 that detects the wheel rotation speed is the wheel rotation speed.Is
considered to have slowed down.

In this case, the step base 103 adds the pitch axis angular velocity that is tilted forward.

jO1S9|

Here, when a mathematical expression is applied, the rotational speed of the left wheel drive

motor is rmL, the pitch axis angular speedof the gyro sensoris rjP, the reduction gearratio of

the reduction gear is n, and the wheel diameteris d, the traveling speedS is
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[0160]

lOL61i

Thus, even if there is a rotational movement ofthe step base 103 from the above equation,it is

possible to obtain the exact traveling inherent to the traveling device.

[O162]

In addition, since the traveling device that travels with two wheels arranged in parallel performs

the turning bythe rotation difference betweenthe left and right wheels 101 and 102, the

average value of the left and right wheels is regarded as the traveling speed of the traveling
device.

(O163]

Expressing this in terms of a formula, the running speed 5 is

[0164]

[O165]

Thus, the average traveling speedof the left and right wheels can be obtained from the above

equation.

In [Equation 26], rmR is the rotational speed of the right wheel drive motor.

[0166]

Further, the travel distance of the travel device can be obtained from the integral value of the

travel speed obtained by the above equation.

Expressing this in the formula, the mileage O is
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[0167]

[0168]

In [Equation 27], 5 is the traveling speed, and t is the time.

[0169]

The travel speed andtravel distance calculated as described above can be viewed on the

indicator 106 attached to the handle post at the upper end ofthe stay 104.

FIG. 7 is a plan viewofthe display meter 104 as viewed from above. The display meter 106

displays a speedometer 126 and an odometer 127 in an integrated manner.

fO1L7O0}

As described above, the traveling device according to the present invention does not require the

installation of a new sensor, and the traveling speed andthe traveling distance based on sensor

information such as a rotary plate that detects wheel rotation and a rotary encoder that includes

a detection unit. Can be calculated and displayed on the display meter 106.

lOi7 ii

In addition, the travel speed and travel distance can be displayed on the display meter 106, so

that the travel safety of the travel device and the traffic regulations can be complied with, so that

the travel state can be grasped and the travel time can be used as a guideline for the

maintenance time. Maintenance and inspection of the equipment becomeseasy.

[O17 2]

The present invention is not limited to the embodiment described above and shown in the
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drawings, and various modifications can be made without departing from the scope of the
invention.

(O173]

i is an external perspective view showing the configuration of an embodiment of a coaxial two-

wheeled vehicle to which a traveling device according to the present invention is applied.

It is a front view of the whole traveling device by the present invention similarly.

[t is a side view of the whole traveling apparatus by this invention.

It is sectional drawing of the detailed structure of a wheel and a step stand.

ft is a side view of the positional relationship between a wheel anda step base.

It is a block diagram of the system configuration of a traveling device.

ft is the top view which lookedat the indicator of travel speed and the odometer from the top.

It is an external appearance perspective view which shows embodimentof the coaxial two-

wheeled vehicle which this inventor proposed previously.

It is a sectional side view for demonstrating the base of a coaxial two-wheeled vehicle. It is a

figure which shows the pressure sensor provided in the base of the coaxial two-wheeledvehicle,

The figure (4) shows a top view, The figure (B) showsa side view.It is a figure which shows the

positional relationship of the weight center of a coaxial two-wheeledvehicle, and a wheel shaft. It

is a figure explaining balance of load load torque and motor torque. It is a figure explaining

posture control in case a human boarded.It is a igure explaining the dynamic modelfor

maintaining an attitude | position on a base. it is a figure explaining the dynamic modelfor

maintaining an attitude | position on a base. It is a figure explaining the dynamic model for
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maintaining an attitude | position on a base. It is a figure explaining the dynamic model in a

coaxial two-wheeled vehicle. It is a figure which shows the control mechanismfor attitude|

position stability control. It is a figure which shows the control mechanismforattitude | position

stability control and driving | running | working control in case there is one wheel. It is a figure

explaining the attitude | position commandin a coaxial two-wheeled vehicle. lt is a block diagram

which shows the control mechanismfor attitude | position stability control and driving | running

| working control in case there is one wheel. It is a figure which shows the block diagram shown

in FIG. 22 as a mathematical model. [t is a figure which shows the detailed specific example of

the mathematical model shown in FIG. Ht is a block diagram which shows the control mechanism

for attitude | position stability control and driving | running  working control in case there are

two wheels. It is a figure explaining traveling speed control in the case of advance / retreat. His a

figure explaining the traveling speed control in the case of turning. It is a figure explaining the

control method in case the gyro sensor signal around a yawaxis is detected when going straight.

Explanation of symbols

[O01 74]

DESCRIPTION OF SYMBOLS 101,102 ... Wheel, 103 .. Step stand, 1OOL, 100R... Wheel drive

motor, 104 .. Stay, 105 .. Handle, 106 .. Indicator, 107 .. Reduction gear, 109 .. Motor rotor,

110... Rotating plate, 111 .. Detection unit , 113: motor stator, 115L,115R... rotor angle

detector, 116, 117 ... drive circuit, 120 ... arithmetic unit, 121 ... attitude detection sensor, 122 ..

gyro sensor, 123 ... acceleration sensor, 126 ... speedometer, 127 ... Odometer
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Abstract of JP2G0GG08013 (A}

PROBLEM TOBE SOLVED: To provide a traveling device not only capable of staring
and restoring a iwo-wheel traveling at parallel hwo wheels by making a prajection floor
area fo a small shane by folding the two-wheel bul also capabie of also realizing tosing
movement while riding a person in the folded state. SOLUTION: The traveling device is
provided with @ pair of wheels GL, SR arranged in paraliel a traveling device body 1
having step bases 2L, 2R getting on with an occupant a handie bar 6 retained by the
occupant and an attitude detection sensor far controlling angular velocity and traveling
acceleration of the traveling device body 7 by detecting the angular velocity and the
acceleration of the traveling device body 7 during traveling. The traveling device
outputs a signal for maintaining the predetermined traveling state to a drive circuit and
drives the wheels. The step bases 2L, 2R are divided to isfi and right parts from the
traveling device body to ihe wheels 3L, 3R sides and are turnably connected. The sien
bases are folded with @ link mechanism making a connection part with the traveling
device bacdy side from the state that the step bases 2L, 2 are spread as an apex by
pulling up a lock lever 70 of the traveling device body. Thereby, the folded structure
that in-wheel widih is contracted is realized. (COPYRIGHT: (C)2006 JPO&NCIPI
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I.

Apair of wheels arranged in parallel: drive means for independently rotating and driving the

wheels: a traveling device main body having a step base on which the wheels are rotatably

supported and on which a passengerrides; and stands fromthe traveling device main body A

handle post provided and a handle held by a passenger; a gyro sensorfor detecting an angular

velocity of at least one of a pitch axis, a yawaxis, and a roll axis; an axis,a Yaxis,anda 4 An

attitude sensor for detecting an accelerationof at least one of the axes and detecting an angular

velocity and acceleration of the traveling device body during traveling to control the angular

velocity and traveling acceleration of the traveling device body; Asignal for maintaining a

predetermined traveling state froma signal from the attitude detection sensor via an arithmetic

unit to a driving circuit, and the vehicle is driven by the driving means. The travel device main

bodyis located in a central portion between the wheels, and the step baseis divided from the

travel device main body to the wheelside andis pivotally connected. In addition, a link

mechanism is connected between the traveling device main body side and the wheel side on the

back surface side of the step table so as to be rotatable, and the step table is expanded bypulling

up the traveling device main body portion. The traveling device is configured to be folded

together with the link mechanism with the connecting portion with the traveling device main

bodyside as an apex fromthe state where the width between the wheels is reduced.

a.

‘The traveling device according to claim 1, wherein a power source battery for the driving unit

and the posture detection sensor are accommodatedin the traveling device main body.
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2
3

‘The traveling device according to claim 1, wherein the traveling device detects the spread state

and the folded state, and the control mode is changed.

4.

‘The traveling device according to claim 1, wherein the traveling device is capable of being moved

by a personriding in both the expanded state and the foldedstate.

2,

‘The control mode can be changed to anyof the riding mode, the traction power assist mode, and

the traction regenerative power charging mode with the traveling device expanded, the riding

mode, traction whenthe traveling device is folded. The travel device according to claim 3

wherein the travel device can be changed to any one of a powerassist mode anda traction

regenerative power charging mode.

6.

The traveling device according to claim 1, wherein whenthe traveling deviceis in a foldedstate,

a stand plate projects toward the grounding surface side of the wheel to become a standfor

parking.

7.

‘The stand plate is composed of two plate plates that can be rotated by hinges. When the traveling

device is unfolded, the two plate plates are stored in a flat shape, and when the traveling deviceis

folded, 7. Atraveling apparatus according to claim 6 wherein a plate plate pivots and protrudes

about the hinge.

8.

‘The travel device according to claim 7, wherein whenthe travel deviceis folded, the stand plate

is locked at a stand position by a lock mechanism, and the lock is released by operating a release
button.

2

‘The traveling device according to claim 1,wherein the handle post is configured to be extendable
and contractible.
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10

‘The traveling apparatus according to claim QO, wherein the handle post is locked in an extended

position and a short position by an operation of a lock lever.

Li.

‘The traveling device according to claim 1, wherein the traveling device detects the unfoldedstate

and the folded state by an open /close confirmation sensor.

12

11. The fock lever is detected by a lock lever confirmation sensor, and when the lock leveris

unlocked. an abnormality is notified by a warning soundor a display, and the traveling deviceis

decelerated and stopped. Traveling device.

IB

‘The traveling device according to claim 1, further comprising a pressure sensor on the left and

right step bases, wherein the traveling device can be turned bya difference in detected weight

due to a weight shift of a passenger.

14.

‘The travel device according to claim 1, wherein the handle includes an operation lever that

performs a turning operation and a brake operation of the travel device.

LS.

‘The travel device according to claim 14, wherein the turning operation and the brake operation

can be performed byoperating one operationlever.

IG

‘The traveling device bodyis provided with a seating seat, and a pedal step is attached to the tire

wheel of the wheel, and the traveling device is seated on the seating seat in a folded state, and

the pedaling step is allowed to ride on the pedal step. The traveling device according to claim 1.
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DESCRIPTION JPZO006008013

PROBLEM TO BE SOLVED: To provide a traveling device capable of pulling and moving a person

in a folded state, as well as storing and storing a projection floor area in a small form byfolding a

two-wheeled vehicle traveling in parallel two wheels. SOLUTION: A traveling device body1

having a pair of wheels 3L, 3R arrangedin parallel, step bases 2L, 2R on which a passengerrides,

a handle 6 held by the passenger, and traveling of the traveling device body 1 And a posture

detection sensor for controlling the angular velocity and acceleration of the traveling apparatus

body1 by detecting the angular velocity and acceleration of the vehicle, and outputting a signal

for maintaining a predetermined traveling state to the drive circuit to drive the wheel The step

bases 2L and 2R are divided into left and right wheels 3L and 3R fromthe traveling device main

body and are pivotally connected to each other. By pulling up the lock lever 70 of the traveling

device main body, the step bases 2L and 2R are From the expanded state, the folding device is

folded together with the link mechanism with the connecting portion with the traveling device

main body side as the apex, and the width between the wheels is reduced. [Selection] Figure 4

Traveling device

lO001}

The present invention relates to a traveling device suitable for use in, for example, a vehicle that

travels in parallel two wheels on which a person is mounted, and more specifically, this type of

traveling device can be reduced to a foldable structure so that the person can be reduced ina

folded state. It can be moved on board and can be stored easily in a space-saving manner when

the traveling device is stored.

[0002]
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For example, a vehicle that travels on two parallel wheels with a human being on board has been

proposed (see, for example, Patent Document 1 and Patent Document 2).

0003}

Japanese Patent Laid-Open No. 4-201793 US. Pat. No. 5,791,425

[OOOA!

The above-described two-wheeled two-wheeled vehicle is excellent in terms of mobility, but it

must secure a minimumfloor area from the boarding area where people ride and the distance

between wheels. When considering use in a place, storage, bicycle parking, or bringing into

public transportation will naturally be restricted.

[(OG05)

In the case of a general traveling device including the above-described two-wheeled vehicle, the

folded state is intended to be stored or stored, and the function as the traveling device is lost in
the foided state.

(O006]

The present invention has been made in view of the above-described points. In addition to folding

a two-wheeled vehicle traveling in parallel two-wheels, the projected floor area can be reduced

and stored and stored. It is an object of the present invention to obtain a traveling device that can

be pulled and moved.

[0007]

In order to achieve the object of the present invention, a traveling device according to claim 1

includes a pair of wheels arrangedin parallel, driving means for independently rotating and

driving the wheels, and a vehicle on which a passengerrides while rotatably supporting the

wheels. The traveling device body having a step base, the handle post erected from the traveling

device body, the handle held by the passenger, and the traveling device body have an angular

velocity of at least one of a pitch axis, a yawaxis, and a roll axis. A gyro sensorfor detecting and

an acceleration sensor for detecting the acceleration of at least one of the X-axis, Y-axis, and Z-

axis are provided, and the angular velocity and acceleration of the traveling device body during

traveling are detected to detect the angular velocity of the traveling device body. And an attitude

detection sensorfor controlling the running acceleration, and outputs a signal for maintaining a

predetermined running state from the signal from the attitude detection sensor to the drive

circuit via the arithmetic unit. The traveling device main body is located in the central part
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between the two wheels, the step base is divided from the traveling device main bodyto the

wheel side and is pivotally connected, It is configured to be rotatable by connecting a link

mechanism betweenthe traveling device main body side and the wheel side on the backside of

the step base, and the traveling device main body side from the state where the step baseis

widened by pulling up the traveling device main body part Ht is folded together with the link

mechanism with the connecting part as the apex, and has a folding structure in which the width
between the wheels is reduced.

[O008]

According to the second aspect of the present invention, the power source battery of the driving

means and the posture detection sensor are housed in the central portion of the traveling device
between the wheels.

[(OG09)

According to the traveling device of claim 3, the traveling device detects the expandedstate and

the folded state, and the control modeis changed.

fOOLO]

According to the traveling device of claim4, the traveling device is capable of being moved by a

person on board in both the expanded state and the foldedstate.

fOOLL]

According to the traveling device of claim 5, the control mode can be changed to any one of a

boarding traveling mode, a traction power assist mode, and a traction regenerative power

charging mode with the traveling device expanded. The apparatus can be changedto any one of

a boarding traveling mode, a traction power assist mode, and a traction regenerative power

charging mode in a folded state of the apparatus.

[O01 ZI

According to a sixth aspect of the present invention, when the traveling device is in a folded

state, the stand plate protrudes toward the ground contact surface of the wheel, and serves as a

stand for parking.

[0013]

According to the traveling device of the seventh aspect, the stand plate is composed of two plate

31-10-2019 3 DGL Exhibit 1002

Page 0595



DGL Exhibit 1002
Page 0596

plates that can be rotated by a hinge, and the twoplate plates are stored in a planar shape when

the traveling device is unfolded. When the traveling device is folded, the plate plate is pivoted

about the hinge and protrudes.

lOOL Al

According to another aspect of the present invention, the standplate is locked at the stand

position by the lock mechanism when the travel device is folded, and the lock is released by

operating the release button.

[OOL S|]

According to the traveling device of the ninth aspect, the handle post is configured to be
extendable and contractible.

lOOLGI

According to the traveling device of the tenth aspect, the handle post is locked to the extended

position and the short position by operating the lock lever.

(OGL 7]

According to another aspect of the present invention, the travel device detects the expanded state

anid the folded state by the open / close confirmation sensor.

jOOLS]

According to the traveling device of claim 12, the lock leveris detected by the lock lever

confirmation sensor, and when the lock lever is unlocked, the travel device is decelerated and

stopped while notifying the abnormality by a warning sound ora display. It is characterized by
that.

[O01 9]

According to a thirteenth aspect of the present invention, a pressure sensor is provided on the

left and right step bases, and the turning operation of the traveling device is made possible by

the difference in the detected weight due to the weight shift of the passenger.

[0020]

According to the traveling device of the fourteenth aspect, the handle is provided with an
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operation lever for performing a turning operation and a brake operation ofthe traveling device.

jO021]

According to the traveling device of the fifteenth aspect, the turning operation and the brake

operation can be performed by operating one operation lever.

[0022]

According to the traveling device of the sixteenth aspect, the traveling device bodyis provided

with the seating seat, the pedal step is attached to the tire wheel of the wheel, the seating device

is seatedin the folded state of the traveling device, and the foot is placed on the pedalstep. It is

characterized by being able to travel on board.

[0023]

According to the first aspect of the present invention, it is possible to easily store and store the

folded floor area by folding a traveling device that travels in parallel two wheels, and to carry a

person in the folded state. Can move.

(0024)

According to the invention of claim 2, since the power source batteryof the driving meansis

accommodated in the traveling device main body, the space of the traveling device itself can be
saved.

In addition, since the posture detection sensor is housed in the traveling device main body at the

center between the wheels, it is possible to accurately detect the tilt posture ofthe traveling

device during traveling.

[0025]

According to the invention of claim 3, since the control device can be changed by detecting the

extended state and the folded state of the traveling device, the mode can be changed accurately

to the control mode corresponding to the extended state and the folded state. Can do.

[0026]
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According to the invention of claim 4, since the person can board and move in both the expanded

state and the foided state of the traveling device, the convenience of the traveling device can be

improved.

(0027)

According to the invention of claim 5, the control mode can be changed to any one of a boarding

travel mode, a traction power assist mode, and a traction regenerative power charging mode with

the travel] device expanded. [t is possible to change to the riding modein the foldedstate, traction

powerassist mode, or traction regenerative power charging mode,so it is effective in both the

expanded state and the folded state [It is possible to run.

[0028]

Further, according to the invention of claim 6, since the stand plate protrudes on the ground

contact surface side of the wheel in the folded state of the traveling device and the stand for

parking is provided, the traveling device at the time offolding does not fall down. It can be stored

stably whenparking.

[0029]

According to the seventh aspect of the present invention, the stand plate is composed of two

plate plates that can be rotated by a hinge, and the twoplate plates are stored in a flat shape

when the traveling device is unfolded. When the traveling device is folded, the plate plate is

configured to pivot and protrude from the hinge as the apex, so that the traveling device can be

easily used as a stand in conjunction with the folding operation of the traveling device.

[0030]

According to the invention of claim 8, the stand plate is locked at the stand position by the lock

mechanism when the traveling device is folded, and the lock is released by operating the release

button. Stable parking is possible without being dismissed.

(0031)

According to the invention of claim 9, since the handle past is configured to be extendable and

retractable, when the traveling device is folded, the handle post can be contracted and further

compacted to be parkedor stored. it can.

[0032]
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Further, according to the invention of claim 10, the handle post is locked to the extended

position and the short position by operating the lock lever, thereby ensuring the safety of the

passenger during the traveling of the traveling device. Can do.

[0033]

According to the eleventh aspect of the present invention, since the traveling device detects the

opened state and the folded state by the open / close confirmation sensor, the setting mode for

the openedstate and the setting modeforthe folded state are surely established. Can be
executed,

[0034]

According to the invention of claim 12, when the lock lever is detected by the lock lever

confirmation sensor and the lock lever is unlocked, an abnormality is notified by a warning sound

or a display, and the traveling device is decelerated and stopped. By doing so,it is possible to

ensure the safety of the passenger while the traveling deviceis traveling.

[0035]

According to the invention of claim 13, since the pressure sensor is provided on the left and right

step bases and the turning operation of the traveling device is made possible bythe difference in

the detected weight due to the passenger's weight shift, the passenger's weight shift can be

controlled. The turning operation of the traveling device can be easily performed only by doing
so.

[0036]

According to the invention of claim 14, the handle is provided with the operation lever for

performing the turning operation and the brake operationof the traveling device, so that

traveling with high safetyis possible.

[0037]

According to the fifteenth aspect of the invention, the turning operation and the brake operation

can be performed by operating one operationlever, so that the maneuvering becomes easy.

[0038]

According to the sixteenth aspect of the present invention, the traveling device body is provided

with the seating seat, the pedal step is attached to the tire wheel of the wheel, the seating device
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is seatedin the folded state of the traveling device, and the pedal step is applied. This makesit

possible for passengers to ride in a comfortable posture.

(0039

Embodiments of a foldable traveling device according to the present invention will be described

belowwith reference to the drawings.

FIG. 1 is an overall perspective view showing the configuration of an embodimentof a state in

which a coaxial two-wheeled vehicle to which a traveling device according to the present

invention is applied is in a normal traveling use state, and FIG. 2 is a rear viewof the entire state

in the same expandedstate. 3 is a right side view of the whole in the same expandedstate, FIG. 4

is an external perspective view of the coaxial two-wheeiedvehicle, FIG. 5 is a rear view of the

same folded state, and FIG. 6 is a right side of the same folded state. FIG.

[0040]

First, the configuration of the main part of the entire traveling device will be described with
reference to FIGS. 1 to 3.

Reference numeral 1 denotes a traveling device main body composedofa relatively flat housing,

and a pair of parallel left and right foldable step bases 2L and 2R for a passenger to board from

the bottom surface of the traveling device main body 1 are arranged. ing.

There are a pair of wheels 3L, 3R on both outer ends of both step bases 2L, ZR.

The wheels 3L and 38 are arrangedso that the center of each wheelis aligned, and the wheels

3L and 3R are wheel drive motors 4L and 4R (hereinafter referred to as wheel drive units 4L and

AR) provided on the respective axies. Rotation drive independently.

Further, the step bases 2L, 2K are located at positions where the center of gravity is lower than
the axle center of the wheels 3L, 3R.
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[0041]

Further, a handle post 5 is vertically suspendedat the front end portion of the traveling device

body1 (the right end side in FIG. 3 which is the traveling direction of the traveling device}, and a

handle 6 is provided horizontally at the upper end portion of the handle post 5. It has been.

[0042]

FIG. 7 shows a block diagramof the system configurationof the traveling device described above.

The wheel drive motor 4L having the rotor angle detector 7L and the wheel drive motor 4R

having the rotor angle detector 7R are respectively connected via drive circuits 8 and 9. It is

connected to an arithmetic device 12 having an arithmetic circuit (CPU) 10 and a storage device

(memory) 11.

The computing device 12 detects a posture state of the traveling device, and detects a pitch axis

angular velocity, a yaw axis angularvelocity, a roll axis angular velocity by a gyro sensor, and an

X axis acceleration, a Y axis acceleration, and a Z axis acceleration by an acceleration sensor. A

detection sensor 13, a lever lock confirmation sensor 14 for detecting a folded state, an opening

/ closing confirmation sensor 15 for detecting a folded (open / closed) state of the step base, a

pressure sensor 16 for recognizing boarding on the step bases ZL and 2R, A control start switch
17 is connected.

Fromthese signals, the arithmetic unit 12 outputs a signal for maintaining a predetermined

traveling state to the drive circuits 8 and 9 to drive the wheels SL and SR.

[0043]

In addition, a lever lock fixed electromagnetic plunger 19 is connected to the arithmetic unit 12
via a drive circuit 18.

Further, a power source 20 madeof a secondary battery and a switch 21 for emergencystop of

the traveling apparatus are connected between the arithmetic circuit 12 and the drive circuit 8
and the drive circuit 18.

31-10-2019 @ DGL Exhibit 1002

Page 0601



DGL Exhibit 1002
Page 0602

[OO4Al

The arithmetic circuit 12 described above recognizes the foldedstate of the traveling device by

the detection lever lock confirmation sensor 14 and the opening / closing confirmation sensor 15

and the load state (whether a person is on board) by the pressure sensor 16, and ina

predetermined control mode. Take control.

[O045]

The control modes are: * Riding mode with the travel device extended * Traction powerassist

mode with the travel device extended « Traction regenerative power charging mode with the

travel device extended * State with the travel device folded Riding power mode with traction

power assist mode when the traveling device is folded. Traction regenerative power charging

mode when the traveling device is folded.

[(O046]

Here, the riding travel mode refers to traveling at a predetermined travel speed byrotating the

wheels 3L and 3Rbythe operation of the passengerin either of the state where the travel device

is expanded or the state where the travel device is folded.

[0047]

In addition, the traction powerassist mode refers to the transport state (traction force or the

posture state of the travel device) when the travel device is pulled and transportedin either the

expanded state or the folded state of the travel device. A reference value set in advanceis

compared, and a wheel is rotated by a wheel drive motor in accordance with the difference, so

that the towing vehicle or the person to be pulled is transported with a smail transport force.

[0048]

The traction regenerative power charging mode refers to charging the regenerative power to the

powersource (battery) 20 whenthe traveling device is being pulled and transportedin either the

expanded state or the folded state of the traveling device. It means that you can.

0049}

Thelever lock confirmation sensor 14, the open / close confirmation sensor 15, and the pressure

sensor 16 will be described when detailed descriptions of each mechanismsection are given.
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[0030]

[Arrangement of Control Device] A power source 20, an attitude detection sensor 13, and a

calculation device 12 are housed in the traveling device body 1, and drive circuits & and 9 are

arrangedinside the step bases 2L and 2R.

Here, since the attitude detection sensor 13 is housed in the traveling apparatus body1, the

sensor detection axis direction does not change even if the step bases 2L and 2R are folded, and

coordinate conversion on the software is unnecessary.

[OO51)

[Foiding mechanism of step stand] FIG. 8 is a partial cross-sectional viewof the traveling device

main body 1, the step bases 2L and 2R, and the mechanisms of the wheels 3L and 3R, as seen

from the front side when the traveling device is unfolded. Similarly, FIG. 10 is a partial cross-

sectional view of the step bases 2L and 2R in the middle of folding, FIG. 10 is a partial cross-

sectional viewof the step bases 2L and 2R, and FIG.FIG.

[0052]

The step bases 2L and 2R have a front end side (the handle post 5 side) coupled to the traveling

device body 1 at the end of the traveling device body 1 via the support portions 2a and Za,

respectively, by shaft portions 22 and 23, respectively. The rear end side is connected to the end

portion of the traveling apparatus body 1 via the support portions 2b and 2b so as to be

rotatable by the shaft portions 24 and 25, respectively, and to the shaft portions 24 and 25. The

gears 26 and 27 are coupledso that the gears 26 and 27 mesh with each other.

(0053)

Motor brackets 30 and 30 te which wheel drive units 4L and 4R are fixed are rotatably coupled

to shafts 32 and 33 via arms 28 and29 onthe side of the wheels 3L and 3R of the step bases 2L
and 2R..

[OOS4|

In addition, a link mechanism is provided at the center of the back surface of the step bases 2L
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and 2R to assist in expanding and folding the step bases 2L and ZR.

This link mechanism has twolink bars 35, 36 connected by a central support shaft 34, and ends

of both link bars 35, 36 extend from motor brackets 30, 30 of the wheel drive units 4L, 4R. The

other arms 37 and 37 are rotatably connected by shafts 38 and 38.

Further, two support links 39, 40 are coaxially connected to the support shaft 34, and the other

ends of the support links 39, 40 are connected to plates 41, 42 fixed to the step bases 2L, 2R by
shafts 43, 44. Has been.

In other words, the link bar 35 and the support link 40, and the link bar 36 and the support link

39 are straight lines, and are formed in the shape ofa tack with the support shaft 34 asa
fulcrum.

[0055]

In the state in which the step bases 2L and 2R configured as described above are expanded, the

step bases 2L and 2K are closer to the shaft portions 24 and 25 side with respect to the weight

applied when the passenger gets on the step bases 2L and 2R. The stopper surfaces 45 and 46

are positioned at the rear end portions la and 1a of the traveling apparatus body 1 to restrict the

rotation, and the stopper pieces 48 and 49 provided on the step bases ZL and 2R are motors

close to the shafts 32 and 33. The rotationis restricted by contacting the arms 28 and 29 of the

brackets 30 and 30, andthe step bars ZL and 2R are kept horizontal by the link bars 35 and 36,

and the wheels SL and 3R are kept parallel. Be drunk.

[O0S6]

The folding of the step bases 2L and 2R operates as follows.

As shown in FIG. 8, when the traveling device body 1 is pulled up from the state in which the

step bases 2L and 2K are widened, the step bases ZL and 2R have the shaft portions 24 and 25

symmetrically with the gears 26 and 27 engaged. It turns around the center of rotation andis
folded.
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As the step bases 2L and 2R operate, the link bars 35 and 36 rotate in the folding direction with

the support shaft 34 as a fulcrum as shown in FIG.

In other words, the link bars 35 and 36 are foided while maintaining a relatively constant

positional relationship in conjunction with the folding operation of the step bases ZL and 2R, so

that the wheels 3L and 3R are pulled in a state of maintaining a substantially parallel posture.

The folding operation is completed at the position shownin FIG.

That is, in the folded state shown in FIG. 10 fromthe state in which the wheels 3L and 3R are

widened, the projected floor area can be reduced byhalf.

[0057]

[Stand when parking and lock mechanism whenfolding] It is composed of two stand plates 50

and 51 that are opposed to the handle post 5 side and are made to abut against the back of the

step bases 2L and 2R..

One end of each of the stand plates 50 and 51 is connected to the step bases 2L and 2Rbyhinge

shafts 52 and 53, and the end to be abutted is also connected by the hinge shaft 54.

[0058]

12 is a side view when the stand is not used, that is, when the step bases 2L and ZR are

expanded, and FIG. 13 is a side view when the standis used, ie, when the step bases 2L and 2R
are folded.It is.

[0059]

The stand described above performs the operation of folding the step bases 2L and 2R,so that

the stand plates 50 and 51 jump out downwardwith the hinge shaft 54 as the apex, so that the
function as a stand can be obtained.

This is shownin FIG.
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In other words, in the folded state of the traveling device, parking can be performed in a stable

state by grounding at the three points of the grounding of the two wheels 3L and 3R andthe
installation of the stand.

[0060]

In addition, a lock mechanismis provided to prevent the step bases 2L, 2R from opening

unreasonably when the traveling device is folded.

14 is a front view when the step bases ZL and ZR are opened, FIG. 15 is a front view when the

lock mechanism is locked when the step bases 2L and 2R are folded, and FIG. 16 is a line AA in

FIG. It is sectional drawing.

[0061]

A fixed-side lock claw 56 having a lock clawpiece 55 is fixed to the end of one step base 2L with

a screw(not shown).

On the other hand, a movable side lock claw 57 is provided at the end of the other step base 2R.

As shown in FIG. 16, the movable side lock claw 57 includes a lock claw base 58 screwed to the

step base 2R, and a lock claw operation unit 60 rotatably supported on the lock claw base 58 by

a shaft pin 59. And a compression spring 61 that is interposed between the lock claw base 58

and biases the lock claw operating portion 60 in the lock direction.

[0062]

The lock mechanism configured as described aboveis folded as indicated by the arrow from the

state in which the step bases ZL and ZR shown in FIG. Immediately before 2L and 2R are folded,

a Slope GOb formed onthe lock claw 60a at the tip of the lock claw operating portion 60 is a
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slope 55a formed on the tip of the lock claw piece 55 of the fixed side lock claw 56. After that,

the lock claw 60 a of the lock claw operating portion 60 gets over the lock claw piece 55 of the

fixed side lock claw 56, and the lock claw GO a is locked to the lock clawpiece 55 by the spring

biasing force of the compression spring G1..

Thereby, the step bases 2L and 2R maintain the folded state.

[O063]

Whenreleasing the lock mechanism, the lock claw 60a is pressed against the spring urging force

of the compression spring 61 by pressing the pressing surface 57a opposite to the lock claw 60a

side of the lock claw operation unit GO, so that the lock claw 60a is locked. Is released and the
lockedstate is released.

As a result, the step bases 2L and 2R can be widened.

(O064]

[Extension Mechanism of Handle Post] FIG. 17 is a side cross-sectional viewof the main part of

the traveling apparatus with the handle post 5 extended, and FIG. 18 is a side cross-sectional

view of the main part of the travel apparatus with the handle post 5 contracted. 19 is a detailed

view of the lock lever, and is a cross-sectional viewof the lock position when the handle postis

extended, FIG. 20 is a cross-sectional view whenthe lock is released, FIG. 21 is a cross-sectional

viewof the lock position when the handle post is contracted, FIG. 22 is a cross-sectional view

when the lock is similarly released.

[OO65]

mer}

The handle past 5 is inserted into a fixed post 63 erected from the traveling apparatus main body
1 and attached to be extendable.

Thefixed post 63 is fixed to a frame 1 </ b> A thatis integrally raised from the traveling device

body 1.
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A fixed-side end cap G4 is fixed to the upper end portion of the fixed post 63, and a tapered

surface 64a is formed on the inner wall surface of the cap.

An end cap 65 is attached to the lower end portion of the handle post 5S.

The end cap 65 is provided with a tapered surface 65 a that engages with the tapered surface 64

a of the fixed end cap 64 described above, andan inclined holding surface 66 is formedat a part

of the lower end portion of the end cap 65.

[0066]

A shaft rod 67 is inserted between the end cap 65 andthe traveling device main body 1 through

the fixed end cap 64 so that a stopper block 67a provided at the upper end ofthe shaft rod 67

can be engaged with the bottom surface of the end cap 65. A stopper plate 67 b is provided at
the lower end ofthe shaft red 67.

Further, a V-shaped engaging portion 68 is formed in the middle of the handle post 5.

An intermediate stopper 69 is provided in the middle of the shaft rod 67 at a lowposition.

[0067]

Here, the lock lever 70 is provided on the upper surface of the traveling apparatus body1 in an
inclined manner.

One end side ofthe lock lever 70 is rotatably supported by the frame 1 a of the traveling

apparatus main body 1 by a pin 71, and a plunger 73 provided on an arm portion 72 that is

integrally bent from the lock lever 70 is attached to the fixed post 63. It is pressed against the

holding surface 66 of the end cap 65 throughthe formed groove 63a.
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As a result, the end cap 65 is pushed up, and the handle post 5 can be maintained in an extended

state, and the tapered surface 65a of the end cap 65 is pressed against the tapered surface 64a

of the fixed-side end cap 64. 5, the movementin the rotational direction is restricted by the

friction of both the taper surfaces 64a and 65a.

[0068]

Further, by pushing up the holding surface 66 of the end cap 65 by the plunger 73, even if a gap

is generated on the contact surface betweenthe arm portion 72 of the lock lever 70 and the

holding surface 66 of the end cap 65 due to an assemblyerror, for example, the end cap. 65 can

always be pushed upward.

[0069]

Further, the other end side of the lock lever 70 is made detachable by a connecting mechanism

74 provided on the upper surface of the traveling apparatus main body1.

The connecting mechanism 74 includes a hooked member 75 provided on the traveling

apparatus main body 1 side, a hook member 77 rotatably supported by a pin 76 onthe lock

lever 70 side, and a compression spring that urges the hook portion 77 in the locking direction.
78.

[0070]

Whenthe hook member 77 is engaged with the hooked member 75 as shownin FIG. 19, the lock

lever 70 is locked, and the lock lever 70 maintains its position.

Therefore, the handle post 5 is pushed up by the plunger 73 of the arm portion 72 on one end

side, and the handle post 5 is fixed at the extended position.

(O07 1)

Here, when the handle post 5 is extended, the plate plates 79 and 80 projecting from the step

bases 2L and 2R are sandwiched between the bottom surface of the traveling device body 1 and

the stopper plate 67b provided at the lower end ofthe shaft rod 67, respectively. Then, the step
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bases 2L and 2R can befixed at the extendedposition.

[0072]

in order to shrink the handie post 5, the pressing surface 77a of the hock member 77 is pressed,
the lock of the hook member 77 is released from the hooked member75, and the lock lever 70 is

rotated as shown in FIG. The push-up of the end cap 65 by the plunger 73 of the portion 72 is

released, and the handle post 5 becomes free and can be contracted.

[0073]

Then, when the handle post 5 is retracted, the end cap 65 moves down along the shaft rod 67

together with the handle post 5, and then the end cap 65 hits the intermediate stopper 69 to

push down the shaft rod 67, and the stopper plate 67b The clamping of the plate plates 79 and

80 is released, and the intermediate stopper 69 of the shaft rod 67 comes into contact with the

bottom surface of the traveling apparatus main body 1 so that the handle post 5 is in the most

contracted position.

The operating state at this time is shown in FIG.

Here, the V-shaped engaging portion 68 of the handle post 5 is positioned at the height of the

plunger 73 of the arm 72 of the lock lever 70.

That is, after the handle post 5 is contracted, the handle post 5 is rotated to the locked position,

whereby the plunger 73 is engaged with the V-shaped engaging portion 68 as shownin FIG.it is

fixed at the position.

Moreover, in the state where the plunger 73 is engaged with the V-shaped engaging portion 68,

the handle post 5 is also restricted from moving in the rotational direction.

[007 4)

In the operation of extending or contracting the handle post 5, the sliding member 81 made of

resin or the like formed on the inner peripheral surface of the fixed-side end cap 64 and the

sliding member made of resin or the like formed on the outer peripheral surface of the end cap
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65. The member 82 can movethe inside of the fixed post 63 smoothly.

[0075]

[Step Opening / Closing Confirmation Sensor] FIG. 23 is a partial view when the step bases 2L

and 2R are expanded (hereinafter, only one step base 2R side will be described), and FIG. 24is a

partial view when the step base 2R is folded.It is.

[0076]

According to this, for example, the switch main body 84 of the micro switch 83is attached to the

step base 2R, and the movable contact 85 of the switch main body 84is arranged so as to

protrude to the backside of the step base 2K.

Thatis, in the state where the step base 2R is folded, the micro switch 83 is configured such that

the movable contact $5 protrudes as shown in FIG. 24, and when the step base ZR is widened,

the operation of the step base 2R as shown in FIG. The movable contact 85 is pushed by the.

portion 2Ra to perform a switching operation (ON)

[0077]

By using the above-described micro switch 83,it is electrically detected that the step base ZRis

expanded by the on operation of the micro switch 83.

Since the micro switch $3 is turned off when the step base ZRis folded,it is electrically detected

that the step base 2R is foldedin this off state.

[0078]

Further, although the step switch open / close confirmation sensor has been described in the

case of using the micro switch 83 in this example, the step base 2R is provided withareflecting

plate (not shown) so as to receive the light reflected by the reflecting plate. It is also possible to

detect the opening / closing of the step base using the photosensor.
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Further, it is possible to use a proximity sensor that detects a metal part of the step base.

[0079]

[Lever Lock Confirmation Sensor] FIG. 25 is a sectional view of the lever lock confirmation
Sensor,

The lever lock confirmation sensor is a switch that is turned on when the lock lever 70 is in the

locked position. In this example, the lever lock confirmation sensor 86 is irradiated fromthe light

emitting element to the light receiving clement when the lock lever 70is in the lockedposition.

The photo sensor 87 is configured such that the switch is turned on by shielding light.

As the sensor, in addition to the photo sensor $7, a reflection type sensor by reflection or a

proximity sensor for detecting metal can be used.

[0080]
If the lever lock confirmation sensor 87 detects that the lever lock confirmation sensor 87 is

unlocked whenthe traveling device is controlled by the control start switch 17, the lever lock

confirmation sensor 87 informs the passenger of the abnormality by an alarm soundor display,

Safety can be ensured by decelerating and stopping the speedof the traveling device.

[O08 1]

The lock lever 70 is provided with an electromagnetic plunger solenoid 88 that forcibly restricts

the hook member 77 of the coupling mechanism 74 to the lock position.

By disposing the electromagnetic plunger solenoid 88, when the lock lever 70is in the locked

position and the lever lock confirmation sensor 87 is turned on and control is performed by the

control start switch 17, the electromagnetic plunger solenoid $8 moves forward and backward.

By restricting the movement of the hook member 77 bythelot 89 to be performed, it is possible

to prevent a risk due to unlocking due to vibration during traveling ofthe traveling device or a
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folding operation error.

[0082]

[Pressure sensor] The pressure sensor is arranged on the upper surface of the step bases 2L and

2K, detects the weight of the passenger, and drives the traveling device using a control parameter

(control gain) according to the weight. Further, by determining the turning direction and turning

amount of the traveling device based on the difference in the detected weights of the step bases

2L and2R, the turning operation can be performed by moving the body weight without using the

operation lever.

[0083]

Here, the detailed structure of the pressure sensor will be described with reference to FIGS. 26

and 27 for one step base 2L.

On the step base 2L, a base plate 90 madeofresin orthe like for shielding noise from anelectric

circuit inside the step base, a sensor sheet 91 for detecting pressure on the base plate 90, and a

surface thereon A protective sheet 92 that protects the sensor sheet 91 by attaching a rubber

sheet 92a for preventing a passenger from slipping is used.

[O084)

The sensor sheet 91 is described in a pressure-sensitive conductive elastomer (Japanese Patent

Publication No. 7-79006), a film-type pressure sensor Japanese Patent Laid-Open No. 1 1-

118633), or a pressure-sensitive ink Japanese Patent Publication No. 2000-503767). Can be
used.

(0085)

[Turning and Brake Operating Mechanism] The operating mechanism enables a turning

operation and a brake operation of the traveling device with one operating lever.

28 is a side sectional viewof the operating mechanism, FIG. 29 is a sectional view taken along

line BB in FIG. 28, and FIG. 30 is a sectional view taken along line CC in FIG.
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[0086]

The operating mechanismis attached to a stay 93 that supports the handle 6, and the operating

lever 94 is fixed to a shaft 96 that is rotatably attached to a frame 95 via a fixing block 97. , The

pin 98 coupledto the fixed block 97 rotates about the shaft 96 and pushes and spreads the

torsion spring 99 disposed on the shaft 96 to provide an appropriate operating force (200 to

300 g). When the hand is released, it returns to its original position by the restoring force of the

torsion spring 99.

At this time, the potentiometer 100 for detecting the turning operation amountis fixed to the
frame 95 and detects the amount of rotation of the shaft 96 relative to the frame 95.

Further, the arm position of the torsion spring 99 is restricted by the shaft 101 coupled to the

frame 95 so that the operation lever 94 returns to the neutral position when the hand is released.

[0087]

Further, when the brake is operated, when the operation lever 94 is operatedin the direction of

arrowb, the frame 95 rotates with the base block 103 fixed to the stay 93 of the handle 6 and
the shaft 104 fixed to the block 103 as the rotation axis.

Further, a torsion spring 105 is attached to the shaft 104, and the frame 95 is pushed in the

direction opposite to the arrowb by the torsion spring 105, and an appropriate operating force

(S00 to 400g) is generated during operation. Return to position.

At this time, the potentiometer 106 for detecting the brake operation amountis fixed to the
frame 95, and the rotation amount of the shaft 104 relative to the frame 95 can be detected.

[0088]

[Riding in a seated posture when folded] This embodiment showsa traveling device that can be
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seated in a seated posture in afolded state. FIG. 31 is a rear view of the traveling device in an

expanded state, and FIG. FIG. 33 is a side view, FIG. 33 is a rear viewof the traveling device in a

folded state, and FIG. 34 is a side view.

[0089]

A seating sheet 107 is provided on the upper surface of the traveling apparatus body 1, anda

sensor sheet 107 a similar to that described with reference to FIG. 26 is disposed in the seating
sheet 107.

A pair of left and right pedals 108 are provided so as to be supported by the wheels 3L and SR.

According to this, the passengercan sit on the seat 107 with the traveling device folded, and can

travel by placing his / her foot on the pedal 108.

jOO90]

FIG. 35 is a detailed cross-sectional view of the mountedstate of the wheels SL, 3R and the pedal

108 as viewed from the back side of the traveling device. The other components are the same as

those shownin FIG. The description is omitted.

The pedal 108 is rotatably attachedto the tire wheel 109 via the bearing 110, so that the pedal

108 is not affected by the rotation of the tire wheel 109.

[0091]

FIG. 36 shows a detailed sectional view of the pedal 108 on the wheel 3L side.

A pedal step 111 for placing a foot is rotatably supported on a pedal base 113 via a shaft 112,

and the pedal base 113 is rotatably supported on a tire wheel 109 via a bearing 110.
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[O09Z|

FIG. 37 shows a cross-sectional view in a state where the pedal step 111 is folded so as not to pet

in the way whenthe step base is unfolded.

According to this, as shown in FIG. 38, the pedal step 111 is engaged with the plunger ball 115

urged by the compression coil spring 114 provided on the pedal base 113 to the recess 116

provided on the pedal step 111. As a result, the folded state is maintained.

The plunger balls 115 urged by the compression coil spring 114 are formed in pairs on opposite
sides.

[0093]

FIG. 39 shows a flowchart of mode selection of the traveling device.

First, in step 201, if the control start switch 17 is on, a warning or a display device is urged to

warn the passenger whenthe lock lever 70 is not fixed by the lever lock confirmation sensor 14

in step 202.

(AFv F203) . ifthe lever lock 70is fixed, the process proceeds to step 204. Next, in
step 205, the open / close confirmation sensor 15 determines whether the step base is folded or

unfolded. In step 206, parameters are read, and then in step 207, the presence or absence of a

passenger is detected by the pressure sensor 16 disposed in the step bases ZL and 2R and the

pressure sensor 107a in the seating seat 107. If the weight is 5 kg or more, it is considered that a

personis on board, andthe traveling device is in the riding mode. (AF v 7209). When
the pressure sensor output is 5 kg or jess, the traction power assist modeis set as an empty
vehicle. CAF YF209).

(0094)

31-10-2019 24 DGL Exhibit 1002

Page 0616



DGL Exhibit 1002
Page 0617

On the other hand, ifit is determined in step 205 that the step baseis in a foldedstate,

parameters are read in step 210. Thereafter, in step 211, the pressure sensor 16 and the seating

seat 107 arranged on the step bases 2L and 2R are read. The presence or absence of a passenger

is detected by the pressure sensor 107a. For example, when the pressure sensor output is 5 kg or

more, it is considered that a person is on board, and the traveling device is in a riding traveling

modein a folded state. CA77212). Whenthe pressure sensor output is 5 kg orless,
the traction powerassist mode is set as anempty vehicle. (AF Y7213) 4

[OO95|

In step 201, when the control start switch 17 is off, the regenerative power charging modeis set,

and the power source (battery) is charged using the regenerative power generated by the

rotation of the wheel drive motor whenthe traveling device is towed... CAT Vv 7214) ©

[0096]

Here, in the traction powerassist mode in the folded or unfolded state, the output limit value is

changedin softwareby the arithmetic unit 12 orin the drive circuits 8 and 9 for safety to the

towed object and surrounding pedestrians. The circuit is switched and regulated.

(0097)

The present invention is not limited to the embodiment described above and shown in the

drawings, and various modifications can be made without departing from the scopeof the
invention.

[0098]

BRIEF DESCRIPTION OF THE DRAWINGSFIG. 1 is an external perspective view showing a

configuration of an embodiment of a coaxial two-wheeled vehicle to whicha traveling device

according to the present invention is applied, in a state where a step base is widened.

ft is a rear viewof the state which expanded the step stand similarly.

It is a side view of the state which expanded the step stand similarly. [t is an external appearance
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perspective view ofthe state which folded the step stand. It is a rear view of the state which

similarly folded the step stand. It is a side viewof the state which similarly folded the step stand.

It is a block diagramof the systern configuration of a traveling device. It is the fragmentary

sectional view which lookedat the state which the traveling device expanded, the traveling

device main part, the step stand, and the mechanism part of a wheel opened.It is the

fragmentary sectional viewin the middle of folding of a step stand similarly.It is a fragmentary

sectional view at the time of folding of a step stand. It is the bottom view which looked at the

state where the step stand was expanded from the bottom. It is a side view of the non-use state of

a stand. FIG. 13 is a side view of the stand in use, that is, when the step bases 2L and 2R are

folded. It is a side viewof the use condition of a stand. It is a front view when a step standis

opened. It is a front viewof the state where the lock mechanism when the step base was folded

was locked. It is AA sectional view taken onthe line of FIG. It is side sectional drawing of the

principal part of the traveling apparatus of the state which extended the handle post. It is side

sectional drawing of the principal part of the traveling apparatus of the state which shrunk the

handle post. It is sectional drawing of a locked position when a handle post is extendedin the

detailed figure of a lock lever.It is sectional drawing whena lock is similarly released. It is

sectional drawing of a locked position whena handle post is shrunk. It is sectional drawing when

a lockis similarly released. It is a partial view when a step standis extended. It is a partial view

when the step base 2R is folded. Sectional drawing of a lever lock confirmation sensor is shown.

It is each top view whichisolate  separated each member which comprises a pressure sensor. It

is each side view which similarly separated each member. It is a sectional side view of an

operation mechanism. It is the BB sectional view taken onthe line of FIG. It is the C-CB sectional

view taken on the line of FIG. It is a rear viewofthe state which extended the traveling device

provided with the seat. It is a side viewsimilarly. It is a rear view of the folded state similarly. It is

a side viewsimilarly. It is the detailed sectional view which looked at the attachmentstate of a

wheel and a pedal from the back side ofa traveling device. It is a more detailed sectional view of

a wheel and a pedal. ft is sectional drawing of the state which folded the pedal step. It is sectional

drawing ofthe latching | locking part when a pedal step is folded. It is a flowchart figure of the

mode selection of a traveling apparatus.

Explanation of symbols

[0099]

DESCRIPTION OF SYMBOLS1 ... Traveling device main body, 2L, 2R ... Step base, 3L, 3R ... Wheel,

5 ... Handle post, 6 .. Handle, 13 .. Posture detection sensor, 14 ... Lever lock confirmation

sensor, 15 .. Opening / closing confirmation sensor, 16 ... Pressure Sensor, 17 ... Control start

switch, 19 ... Lever lock fixed electromagnetic plunge, 35, 36 ... Link bar, 50, 51 ... Stand plate, 70

.. Lock lever, 94 ... Operation lever, 107 ... Seating seat, 108 ... Pedal
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siblographic data: JP20147 51727 (A} — 2014-06-25

WHEEL WALKER

Inventor(s): KOSUGE TETSUYA + (KOSUGE TETSUYA)

Applicant(s): TOYO PARTS KK + (TOYO PARTSKk)

Classification: -international: 862K77/00; B62K3/00; GO5D1/08
- cooperative:

Application number: JP20130021791 20130206 Global Dossier

Priority number(s): JP20130021791 20130206

Abstract of JP2Gi41 81721 (A}

PROBLEM TOBE SOLVED: To improve safety of traveling by maintaining stability
without moving @ body weight basically in traveling, concerning improvernent of a sel.
standing type fwo-whesied traveling device thal is compact and used for moving osanle
on board SOLUTION: A wheel walker includes: a frame shafi with wheels SL. SR at
right-and-left both ends, respectively; motors for driving respective wheels SL, SR,
individually, a L step pedal 6L where a isfi fout of a rider is carried on and a KR step
pedal 6R where a right foot of the rider is carried on, which are turnably mounted
independently with each other to the frame shafl a sensar for driving and cantrolling
the motor of each wheel according to an inciination direction and an inclination angle of
each of the L step pedal SL and the R step pedal SR, and a control element for
performing calculation by receiving @ signal of ihe serisor and a power supply unt & for
driving at least the sensor, the control elameni and the moiors.
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Notice
This translation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

CLAIMS JP2014151721

I.

L on which the left foot of the occupant rides on a frame shaft having wheels on bothleft and

right ends, a motor for individually driving each wheel, and a frame shaft that is rotatably

attached to the frame shaft. The step pedal and the R step pedal on which theright foot rides, the

sensor for driving and controlling the motor of each wheel according to the inclination direction

and the inclination angle of the L step pedal and the R step pedal, and the signal of the sensor are

received. A wheel walker comprising a control element that calculates and a powersupply unit
that drives at least a sensor, a control element, and a motor.

2.

The L step pedal on whichtherider's left foot rides and the R step pedal on whichthe right foot

rides are mounted so that their substantially central portions are coaxial with respect to the

frame axis and at least one of them is rotatable with respect to the frame axis. However, the

wheel walker according to claim1.

3.

The L step pedai on which the left foot of the occupant rides and the R step pedal on which the

right foot rides are mounted integrally with the wheel on one side, which are attached to the

frame axis so as to be rotatable independently of each other. The wheel walker according to
claim 1 or 2.
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The L step pedal on which the passenger's left foot rides and the R step pedal on which the right

foot rides are attached to the frame shaft via the left and right boards on which the power supply

unit arid the like are mourited and the respective auxiliary frames of the left and right boards.

The wheel walker according to any one of claims 1 to 3.

3.

The wheels attached to the left and right ends of the frame shaft are those in whichthe axle is

attached near the upper end of the hinge via a hinge having a certain length above the portion

fixed to both ends of the frame shaft. The wheel walker according to any one of claims I to 4.

5.

The wheel walker according to any one of claims 1 to 5, wherein a drive source for driving a

wheel provided at both ends of the frame shaft is an in-wheel type wheel provided with a drive
motor in the wheel.

7.

The wheel walker according to any one of claims 1 to 6, wherein driving sources for driving

wheels provided at both ends of the frameshaft are respectively provided on left and right
substrates attached to the frame shaft.

8.

The wheel walker according to any one of claims 1 to 7, wherein the computing clement

incorporates a setting for synchronizing the rotation of the left and right wheels when the

traveling speed exceeds the fast walking speed of a human.

9.

Thepair of light shielding sensors is attached to any one of claims | to 8, wherein a position of

the L step pedal and the R step pedal near each wheel is slightly higher than the upper surface of

each pedal. Wheel walker.
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Notice
This translation is machine-generated. It cannot be guaranteed thatit is intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

DESCRIPTION JP2014151721

Abstract: [PROBLEMS] To improve a compact self-supporting two-wheeled traveling device for

carrying a person and to maintain stability without basically moving weight during traveling and

to improvetraveling safety. A frame shaft having wheels 5L and 5R at left and right ends, a

motor for individually driving the wheels 5L and 5R, and a rotatable shaft independently

attached to the frame shaft. However, the L step pedal 6L on which the rider's left foot rides and

the R step pedal GR on whichthe right foot rides, and the motors of the wheels described above

according to the respective inclination directions and inclination angles of the L step pedal 6L

and the R step pedal GR. And a control element that calculates the signal received from the

sensor, and a power supply unit 8 that drives at least the sensor, the control element, and the

motor. [Selection] Figure 1

BVFI

(0001)

The present invention relates to an improvement of a compact self-supporting two-wheeled

traveling device for carrying a person andenables traveling in a free direction while maintaining

stability without basically moving weight whentraveling, Another object is to improve driving

safety,

(O002]

Several self-supporting two-wheel travel devices have been proposed.
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For example, both ends of the coaxial portion are provided with a pair of wheeis that are rotated

bydifferent driving sources (motors), and are based on an inclination angle signal and an

inclination angular velocity signal by an inclination angle sensor of a frame mountedhorizontally

on the moving shaft portion. The angle detection means is connected to an adder, and the output
side of the adder is connected to each of the drive sources described above, and the rotational

drive source is driven in responseto the tilting operation ofthe frame. It is known thatit is

maintained horizontally (lapanese Patent Laid-Open No. 62-181985).

(0003)

Further, the vehicle body inclination angle detected by the detection means is sampled and

detected in a short time unit, and the control torque of the wheel driving motoris calculated

based on the detected sampling value, and the wheel is adjusted according to the control torque

value. A technique has been disclosed in which when the vehicle bodyis tilted, the wheelis

moved in the tilting direction by a necessary amount to restore the vehicle body tilt Japanese

Patent Laid-Open No. 63-305082 / Patent No. 2530652). ).

[OOOA!

in addition, by detecting the tilt angle of the vehicle body bya plurality of gyro sensors, the state

of the motor control device is fed back by this gyro sensor signal so that the vehicle body is

horizontal, so that the vehicle bodystate is always kept horizontal. A techniquefortraveling is

also disclosed (US Pat. No. 5,971,091).

[(OG05)

Further, the conventional riding parallel two-wheel traveling devices described above often

include a frame extending upwardor a steering rod extending in the longitudinal direction for

performing a traveling operation, which increases the overall weight and makes it bulky. In

addition, becauseit is inconvenient to carry and store, a parallel two-wheeled passengercar has

been developedthat does not have a handle for driving operation and is compact and can freely

control the driving direction according to the user's intention. It was.

[0006]

Specifically, a pair of wheels that are driven by individual motors are attached to both ends of the

axle extending in the ieft-right direction of the base, and the upper boarding base is positioned at

the center on the upper surface of the base 50 The boardis provided withatilting support part

that is tiltably supported, and the boarding board is supported by springs at the front, back, left

and right, and the boarding boardtilt sensor described above is provided at the front, back, left
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and right of the boarding board, and the baseis also provided onthe left and right By providing a

tilt sensor and a circuit board in the base, signals from the base rate gyro, basetilt sensor,etc.

are calculated onthe circuit board, and balance control is performed by the principle of the

wheel-type inverted pendulum. It is made to become independent by doing, thereby detecting the

amount of forward and backward weight movement by the user, and controlling the traveling

direction while performing forward and backward control according to the weight movement

amount Also disclosed that as performed UP 2005-94898).

(0007|

Japanese Patent Laid-Open No. Sho 62-181985 Japanese Patent Laid-Open No. Sho 63-305082 /

Japanese Patent No. 2530652 Japanese Patent No. 5971091 Japanese Patent Laid-Open No.
2005-94898

(O008]

However, what is disclosed in Patent Document 1 is that the frame extends to a considerable

height in the vertical direction as compared with the size of the wheel, as is apparent from the

drawing of the publication. Since it has a seat (seat) having a backrest for a passenger to get on

top, it becomes large as a whole.

In addition, the tilt angle of the vehicle bodyand thelike is detected bya plurality of gyro

sensors such as the angle detection means basedon thetilt angle signal and the angular velocity

signal of the frame and the vehicle body, including those disclosed in Patent Document 2 and

Patent Document 3. Based on this, based on data calculated by an adder, computer device, etc.,

the drive source such as a motoris driven while accelerating / decelerating to keep the frame,

the vehicle body, etc. vertical. Therefore, it is designed on the premise of the weight shift of the

passenger.

[0009]

in each of the above-described coaxial two-wheeled vehicles, there is a high risk that the

occupant will fall because the wheel cannot follow the change in the vertical direction when the

road surface is bumpy or overstepped.
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In particular, the inertial moment andload weight as seen from the driving source change greatly

due to the difference in the weight of different passengers, and the contro! system that stabilizes

the posture of the frame, vehicle body, etc. becomes unstable, resulting in abnormalities before

and after boarding. As a result of vibrations or changes in motion due to differences in the weight

of the passenger, the movement of the frame, the vehicle body, etc. is not smooth and a situation

with dangeris likely to occur. In particular, Patent Document 3 having the operation handle

described above In such a structure, there is a high risk that the passengerfalls while holding the

steering wheel.

In addition, a pair of left and right wheels are attached to one chassis, and the operation of the

handle that extends upward is performed by moving the weight of the person on board.

fOOLO]

In that respect, the parallel two-wheeled passenger cart that controls the posture of the platform

on which the occupant is placed by providing a plurality of gyro sensors and a control device

disclosed in Patent Document 4 does not have a handle. It can be said that the passengeris able

to jump off immediately when becomes unstable.

OGL IL]

However, the one described in Patent Document 4 is basically mounted with a tilting support

portion provided at the center of the upper surface of the base as a fulcrum, and springs are

interposed between the front and rear, left and right ends, respectively, with the base. A rider

rides on a stepping platform that can be tilted freely, and by the weight movement operation of

the rider, contro! of the traveling direction such as forward and backward movementof the entire

carriage according to the weight movement amount by the tilt sensor and the rate gyro It is what

you do.

Therefore, even in this case, if the sensor does not function as a physically ideal sensor, it is

difficult to realize the sensor, and there is a possibility that the self-supporting state cannot be

maintained anytime due to accumulation of sensor error due to mechanical friction.

Afterall, itis the same as that described in Patent Documents 1 te 3 described above, and the

principle is that it is driven by a weight shift operation by the passenger.
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[O01 ZI

Therefore, in the point that the wheel cannot followthe change in the vertical direction at the

time of overcoming the unevenness of the road surface or the level difference, the passengeris

liable to lose the balance, and as a result, the risk of falling is high. This is the same as that
disclosed in3.

[OOL3]

Therefore, in the present invention, althoughit is a self-supporting two-wheeled traveling device

similar to that disclosed in Patent Document 4, the passenger can travel in a free direction

without basically moving the weight, It is possible to safely move forward, backward,rotate,

especially shaft rotation. As a basic configuration, it has a frame shaft with wheels on bothleft

and right ends, and a motorthat drives each wheel individually. And an L step pedal on which the

left foot of the passenger rides and an R step pedal on whichthe right foot rides, and the L step

pedal and the R step pedal, which are attached to the frame shaft so as to be rotatable

independently of each other. A sensor for driving and controlling the motor of each wheel

according to the inclination direction and the inclination angle, and a control element for

calculating in response to a signal of the sensor; Both relates wheel Walker comprising a power

supply unit for driving the sensor control device motor.

[O014]

According to the present invention, since it has a simple and compact configuration as described

above, it is easy to bring it into a train, a bus, etc., or a vehicle. Since it is unnecessary,it has

excellent stability and can travel stablyin the free direction regardless of the difference in the

weight of the passenger.

Further, in the case of adopting a so-called in-wheel motor system in which wheeldriving motors

are installed inside the left and right wheels, not only the overall shape can be further reduced,

but also the appearance is further simplified.

jOOL S|

Moreparticularly, each of the L step pedal and the R step pedal on which the left foot of the

passenger rides and the R step pedal on which the right foot rides, and the L step pedal and the R
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step pedal, which are rotatably attached to the frame axis, respectively. Since the vehicle is

composed of a sensor for driving and controlling the motors of the respective wheels according

to the inclination direction and the inclination angle of the vehicle, and a control element for

calculating the signal of the sensor, the passengeris always standing upright. It can be moved

forward, backward, swivel, and pivoted by pedal operation using onlythe left and right ankle

tips, and can function as a part of the passenger's body. Suitable for handicapped persons orfor

transporting baggage in large factories, and for a wide range of uses, such as for sports events

for disabled persons and caregivers. It is possible.

In addition, when the vehicle speed exceeds a certain speed that is comparable to that of a

human running speed, it is possible to further ensure the safety of the passenger by

synchronizing the rotation of the left and right wheels.

jOOLS6|

The perspective view of the wheel walker which is one Example of this invention.

The top view of the wheel walker shown in FIG. The front view of the wheel walker shownin FIG.

Explanatory drawing seen from the upper surface (plane) of the wheel walkerof this invention.

Explanatory drawing seen from the side surface side of the wheel walkerof this invention.

Structure explanatory drawing of the control apparatus used for the wheel walkerofthis

invention. The control flow (initial routine) of the wheel walker of this invention. The control flow

(main routine) of the wheel walker of this invention.The wheel walker control flowof the present

invention (subroutine when a timer interrupt occurs). The watchdog timerroutine (timer 1) in the
wheel walker of this invention. The abnormal value count routine in the wheel walker ofthis

invention. The flow of a vehicle falling collision detection in the wheel walker of this invention.

The reference figure showing the use condition of the wheel walker of the present invention.

[O01 7]

Hereinafter, the configuration of a wheel walker as an embodiment of the present invention will

be described with reference to the drawings. The basic configuration of the present invention is

that the frame shaft 1 and the wheels 5L and 5R each having a pair of individual rotational drive

sources attached to both ends thereofso as to be independently rotatable are mutually connected

to the frame shaft 1. The pair of left and right L step pedals GL and R step pedals GR that are
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independently pivotably mounted, and the inclination directions of the respective pedals with the

frame shaft 1 of the L step pedal GL and R step pedai GR as a rotation fulcrum And a sensor for

driving and controlling the motor of each wheel according to the inclination angle, a control

element for calculating the signal of the sensor, and a power supply unit for driving at least the

sensor, control element, and motor. It will be.

jOO1L 8]

In this case, the frame shaft 1 is basically made of a strong roundsteel barslightly longer than

the width of the person whorides. The left and right sides of the frame shaft 1 are provided with

L-shaped auxiliary frames 9L and OR with respect to the frame shaft 1. Andat least one is non-

integrally attached. Each of the L-shaped auxiliary frames OL and OR has hinges 2 and 2 having a

predetermined length extending in the longitudinal direction at the respective end portions, and

upper portions of the hinges Z and 2 respectively. The shaft holes 3 and 3 for attaching the
wheel shafts are formed, and the shafts of the wheels 5 and 5 are attached to the shaft holes 3

and 3, respectively.

jOOLS|

In the wheels 5L and 5R, motors for individually driving the wheels SL and 5R are incorporated

as in- stance driving sources (in-wheel motors), and the poweris supplied throughthe shaft holes

3 and 3 described above. And connected to a control unit describedlater. Also, one hinge 2 is

attached with an auxiliary metal fitting Za having an inverted L-shaped cross section extending

upward, a drive key 2bis attached to the upper endsurface thereof, and a control unit which will

be described later on the power supplyof the drive key 2b. It is connected to the. Reference

rumeral 3a denotes a shaft hole cap attached to the outside of the wheel.

(0020)

The pair of left and right L step pedals GL and R step pedal ORare not fixed to at least one ofthe

frame shaft 1 by means such as through a pipe whose inner diameteris slightly larger than the

outer diameter of the frame shaft 1, for example. Through the auxiliary frames 9L and OR that

are loosely fitted, the substrates 4L and 4R that are fixed above the auxiliary frames OL and QR,

and a power supply unit that is stacked and fixed on the substrates 4L and 4R(inthis

embodiment, Lithium ion batteries are used} 8 and 8 and two power supply units 8 and 8 on the

L step pedal GOLside in the left and right direction through a certain distance between the

substrates 4L and 4R. Via a total of 4 fixed fixing bolts 7 ofa fixed height, 2 in the front-rear
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direction and 4 in total on the R step pedal GR side, 2 in the left-right direction and 2 in the front-

rear direction. L step pedal GL The R step pedal 6R can be rotated independently of each other in

the forward and reverse directions with respect to the frame axis 1 via the substrate 4L and the

auxiliary frame GL, and the substrate 4R andthe auxilary frame OR. Is attached.

[0021]

Reference numerals 11 and 11 denote coil springs attached between the protrusions 10 and 10

and between the protrusions 10 and 10 formed in the vicinity of both ends in the front-rear

direction of the substrates 4L and 4R. The L-shaped step pedal GL and the other substantially

box-shaped R-step pedal 6R are less likely to change in angle excessively.

Further, the power supply units 8 and & respectively attached to the lower portions of the L step

pedal GL and the R step pedal GR are connected by the connection cable 12, so that both the

powersupply units 8 and 8 are substantially one power supply unit. Is configured.

[0022]

Further, a contro] device 20 using a microcomputer is provided on the lower surface of the L step

pedal GL on one side, and an acceleration sensor 13L and a gyro sensor 1 4L are attached toa

position near the wheel 5 on one side, and near the R step pedal GR. A distance sensor L5Lis

attached to the front end. 1GL represents an alarm device. The alarm device 16L used in this case

is not particularly limited as long as it warns by sound or lamp. 17Lis near the upper end ofthe

hinge 2 attached to the end of the auxiliary frame GL to which the L step pedal GL andthe board

4L supporting the L step pedal GL are attached, and is slightly higher than the upper surface of

the L step pedal GL. Shows the light-shielding sensorinstalled.

[0023]

Qn the other hand, on the R step pedal GR side, an acceleration sensor 13R, a gyro sensor 14R, a

distance sensor 15K, an alarm device 16R, and a light shielding sensor 17R are respectively

attached at symmetrical positions to those attached to the L step pedal GLside. . In the figure,

reference numeral 18 denotes a main switch for switching the power supply units 8 and8 to

“ON” and “OFF” , and 19 denotes a charging terminal for charging the power supplyunits 8
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and8.

[OOz24I

In other words, the pair of left and right substantially step-shaped L step pedals GL and the other

substantially box-shaped R step pedal GR each have a substantially intermediate portion between

the left and right wheels (in-wheel motor). By directly attaching to the wheels SL and SR via the

frame shaft 1), the left and right step angles are detected separately, so the direction is changed

byrotation (shaft rotation) on the spot, or extremely low speed. The frame shaft 1 is configured

to be rotatable independently of each other so as to be able to freely travel such as meandering.

[OOZ5]

Morespecifically, in the wheel walker of the present invention, the pair of left and right box-

shaped L step pedals GL andthe other box-shaped R step pedal GR havea left and right wheel(

By directly attaching to the shaft (frame shaft 1} between the in-wheel motor), the step angle is

detected separately on the left and right, but the step pedals L and R of the present invention are

programmed to maintain the level. Infact, it hardlytilts.

In other words, when the step pedal L/ R is tilted bythe ankle tip, a reaction force is generated

bythe drive motor, and the force that tries to tilt the step pedal L / R is detected by the sensors

sothat “running” and “self-supporting” . Both will be compatible. Therefore, the balance of
stability is not lost even while the wheels 5 and5 are rotating.

[0026]

FIG. 6 showsa specific structure of the control device 20 using a microcomputer. Information on

distance sensors 15L and 15R, acceleration sensors 13R and 13L, and gyro sensors 14R and 14L

is commumnicated to the central microcomputer via an A/ D converter as needed. Further,

information on the light shielding sensors 17R and 17L and information on the start switch 2b

are communicated at any time via the analog ON / OFF buffer.

[0027]

31-10-2019 @ DGL Exhibit 1002

Page 0656



DGL Exhibit 1002
Page 0657

Most of these pieces of information include the frame axes of the L step pedal GL and the Rstep

pedal GR corresponding to the movement of the human foot when a person gets on the left and

right pair of the L step pedal GL and the R step pedal GR. The information sensed bythe various

sensors described aboveis transmitted to the microcomputer as needed according to the

inclination direction and inclination angle and inclination speed of each pedal with | as the

rotation fulcrum. While the main switch 18 is ON, the microcomputeris supplied with current

from the battery (power supply unit) via the constant voltage power supply.

[0028]

The microcomputer is connected with an operating lamp (not particularly shown, but preferably

installed near the drive key 2b), and if it exceeds the preset normal value range, the alarm device

i6L. Alarm by 16R. The in-wheel motorin the wheels 5 and5 is controlled and driven through a

motor driver for the wheels 5 and 5 such as normal rotation / reverse rotation, drive, and stop

according to the calculation result within the normal value in the microcomputer.

[0029]

The control flow of the wheel walker according to the present invention described aboveis

shown in FIG. (1. Initial Routine] FIG. An initial routine is shown. When the main switch 18 is

turned "ON", "START"is started, and the acceleration sensors 13L and 13R and the separately

provided a sensor (gravity direction detection sensor) are in a standbystate. Next, “system
initialization” is performed, the port relation of the microcomputer is activated, and the gyro
sensors 14L and 14R and the separately provided g sensor (angle change betweentheleft and

right pair of L step pedal GL and R step pedal GR are detected. } Goes into standby.

[OOSO]

Move onto “Timer1 initialization (watchdog timer)” . In this case, the timer time is set by the
“steminitialization” described above. Next, after setting the sensor reading cycle by “timer 2

initialization (g sensorinterruption)” , “system self-diagnosis” is performed. Here, the battery
voltage, motor circuit, microcomputer part, etc. are diagnosed for any abnormalities. If there is a

problem, the warning light is turned on and the systemis stopped. If there is no problem,

“reading of the a sensor R side and L side” is performed, and then “calculation ofthe step
angle with respect to the ground” is performed. In this case, R and L are separately calculated.
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[OOS 1]

Next, “Output the rotation direction and rotation speed to the motor controller according to the
inclination angle of the step” . In this case, both R and L are performed separately. That is, the
rotational direction and rotational speed are set to the motor controller that drives the left and

tight wheels 5L and SR in accordance with the inclination angle of the pair of left and right L

step pedals 6L and R step pedal GR that are inclined by the operation of the passenger's toes.

Travel control is performed by outputting separately to both the left and right wheels.

[0032]

Then, “A sensor R, L both reached the maximumvalue? "Is confirmed, andif the maximumvalue

has not been reached, the process returns to the" a sensor R, L side reading "described above

again. Whenboth the a sensors R and L reach the maximum values, the next “stores the current
step position as a horizontal value in the memory” based on the detection values of the a
sensors R and L and the g sensors R and L.. In this state, the “start SW” (2b) can be turned

“ON” to start. Boarding is confirmed priorto the actual start. Specifically, “Is there a foot near
one of the sensors? In other words, when a person gets onthe left and right pair of the L step

pedal GL and the R step pedal GR, the projection of light or the like between the light shielding

sensors 17L and 17R is blocked, so that it can be confirmed that the user has boarded.In this

case, it is determined whether or not there is a foot near one ofthe light shielding sensors 17L

and 17R. if boarding can be confirmed, the process proceeds to the main routine of FIG.

[0033]

(2. Main routine] “Main” -> “Start SW (2b) “GN” " -> “Reading thelight shielding
sensors 17L and 17R” is performed. In this case, if the light is not shielded, it means that the
person is not on the step pedal L / R. Here, it is confirmed whether or not thereis a foot in the

vicinity of the light shielding sensor. If there is no foot, the process proceeds to “C” in FIG.
Next, “distance sensors (15L and 15) reading” before andafter the wheel walkeris
performed to check whetherthere is an obstacle. If there is an obstacle, the process proceeds to

“C” in FIG. Next, “reading asensorR-L” -> “absorbing temperature drift by the average
method and correcting the a sensor value” to check whetherit is within the normal value range.
If the value deviates from the normal value range, the process proceeds to “B” in FIG.
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[0034]

If the a sensor value here is normal, “the motor output value is calculated fromthe g sensor, the
a sensor, and the current speed” . in this case, the value of the a sensor is mainly used for
horizontal holding, and the value of the g sensoris used for detecting the angle change ofthe L

step pedal GL and the R step pedal GR. Furthermore,it is preferable that parameters such as

hunting prevention and horizontal holding force can be set so that the vehicle can run while

maintaining the level.

[0035]

Next, “calculate coefficient of turning safety by speed” . In this case, do not make a sharp curve
when the speed is high, and for example, when the running speed reaches a speedhigher than

the normal humanfast running speed, the left and right calculation values are set to the same

output value (synchronization), etc. Safety measures have been taken. Here, the humanfast

walking speedis a range of 5 to 8 km/h, more preferably 6 to 7 km/h, as a result of a safety

confirmation experiment. In addition, “calculate the output value to the motorcontroller
including the turning safety coefficient” and determine whetherit is within the normal value
range set in advance.In this case, if the value deviates from the normal value range, the process

proceeds to “B” in FIG.

[0036]

If it is within the range of the normal value, it will be “output to the motor controller” asit is,
andthe “safety routine” will be maintained and the initial “start SW “ON” state will be
repeated. In this case, when the vehicle is traveling for the first time after the “Start SW “ ON

’ , it is preferable that the traveling speedis kept low even when the vehicle is kept level. Such
settings can be changed arbitrarily according to the parameters.

[0037]

(3. TimerInterrupt Routine] FIG. 9 showsa flowof the timer interrupt routine. This is a
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subroutine that comes here at the time of timer interruption. If there is an interruption bythe ¢
sensor after the timer initialization in the above-described initial routine of FIG. 7, “sub-timer

i” performs “g sensor reading” ., “Compare with last read value” and determine whetherit
is within the normal value range. If it is outside the range of the normal value, the process

proceeds to “A” inthe “systemself-diagnosis’ ofthe initial routine shownin FIG. 7, and the
warning lamp is turned on and the systemis stopped. If it is within the normal value range,

“store the change amount in the memory” and return to the original value.

[O0S8]

[4. {Watchdog Timer Routine) (Timer 1) In the initial routine of FIG.7, it is determined
whether or not the controlitself is normal by “Timer 1 Initialization (Watchdog Timer)” at the
system initialization stage shown in FIG. Inthe “docktimer routine” , it is determined whether
the control value is normal (control itself is normal). If the control value deviates from the preset

normal value range, the process proceeds to “A” in theinitial routine shownin FIG. 7 as
described above. If the control value is within the normal value range, Return. In this case, the a

sensor is mainly responsible for detecting the direction of gravity, and the g sensor is mainly

responsible for detecting acceleration / deceleration and horizontal holding.

[0039]

(5. Abnormal Value Counting Routine] In the main routine of FIC. 8, when “absorbing
temperature drift by the average method and correcting the a sensor value” or “calculating the
output value to the motor controler including the turning safety coefficient” In this case, when
the value deviates from the normal value range, the process shifts to the abnormal value count

routine of FIG. 11 and “+1 the error counter” is performed to check whetherthe error counter
is equalto or less than the set value. If it is not less than the set value, the process proceeds to

“A” in the initial routine of FIG. If it is less than the set value, the process returns to the top of
the main routine ofFIG.

[0040]

(6. In the main routine of FIG.8, if there is no foot as a result of checking whetherthere is a
foot near the light shielding sensor by “reading light shielding sensors Rand L” or an obstacle
by “reading before and after distance sensor” If there is an obstacle as a result of the
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confirmation of the presence or absence ofthe vehicle, the routine goes to the routine “C” for
detecting the falling-off collision in FIG. 12, and “outputs a stop signal to the motor controller” .
It will move to “Return to".

[00414]
In the above embodiment, the in-wheel motors in the wheels SL and SR are controlled and driven

through a motor driver that faces the wheels SL and SR. Separately driven external motors may

be provided belowthe L step pedal GL and the R step pedal GR.

[0042]

In the above configuration, with the main switch 18 set to “ON” , the start switch 2bis set to
“ON” when boarding, and when a person gets on, the acceleration sensors 13L and 13R detect

the gravitational acceleration of the earth when stationary. When the center direction of the

earth becomes the maximum maximum, the L step pedal 6A and the R step pedal 6Rfor riding

are set in advance so that they are horizontal at this position, and the gravitational acceleration is

maximized after riding. The wheels SL and 5R are rotationally driven via the rotational drive

source (motor controller of the in-wheel motor) of the wheels 5L and 5R at a position where

[0043]

At this time, since the moment of inertia of the drive wheels 5L and5Ris larger, the left and right

L step pedals 6L and R step pedal GR are maintainedin a horizontalstate.

Whenriding and moving, the left and right L step pedals GL and R step pedals GR are both in the

same direction (forward or backward) on the frame shaft | from the horizontal state, mainly

using the part ahead ofthe ankle. If the angle is tilted at an arbitrary angle, the horizontal

balance of the step pedal 6L and / or GRis lost, and when the loadis applied, the acceleration

sensor 13L and / or 13R and the gyro sensor 14L and / or 1 4R detect this, and the inclined step

pedal GL Then, the wheel 5L and / or the wheel SR is driven to return the GR to the horizontal.

[OO44)

In other words, in order to maintain the level of the step pedals GL and GR, the wheels must be

driven in a direction that tries to break the horizontal balance of the step pedals. As a result, if
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the wheels apply weight to the step pedals OL and / or GR, Thus, the vehicle can rotate and travel
in the direction in which it wants to travel.

In this case, since the left and right step pedals GL and GR are independent of each other, it can

be moved back and forth andleft and right depending on how the weight is applied to the left

and right.

[O045]

In this case, when the step pedals GL and GR are leveled at the initial stage, only the acceleration

sensors 13L and 13R are used, and during running, the horizontal accuracy is improved and the

stepping speed of the step pedals 6L and OR is detectedto drive the wheels. A gyro sensoris also

used to pick up the acceleration signal. In the embodiment of the present invention, in order to

Keep the running stable, the left and right wheels are driven in synchronization with each other

during straight running at a certain speed or higher. During specific travel, the wheels SL and SR

can rotate and move forward or backward via the control device 20 while maintaining an upright

balance according to the tit angle and tilt speed.

[0046]

In this case, when the left and right L step pedals GL and GR have different inclination angles, the

L step pedal GL and the R step pedal GR having the larger inclination angles are added according

to the difference in the difference angles. Since the wheel walker turns to the side with a gentle

slope, the wheel walker runs while curving. Further, when the left and right L step pedals GL and

R step pedal 6R are tilted in opposite directions on the frame shaft 1, the wheels 5L and 5R of

the wheel walker moveto rotate in opposite directions. The direction can be changed coaxially on

the spot, centering on the person who is on board.

[0047]

According to the present invention, since it has a simple and compact configuration as described

above, if is easy to bring it into atrain, a bus, etc., or a vehicle. Since it is unnecessary, it has

excellent stability and can travel stably regardless of the difference in the weight of the

passenger. Further, in the case of adopting a so-called in-wheel motor system in which wheel
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driving motors areinstalled inside the left and right wheels, not only the overall shape can be

further reduced, but also the appearanceis further simplified.

[0048]

More particularly, each of the L step pedal and the R step pedal on whichtheleft foot ofthe

passengerrides and the R step pedal on which the right foot rides, and the L step pedal and the R

step pedal, which are rotatably attached to the frame axis, respectively. Since the vehicle is

composed of a sensor for driving and controlling the motors of the respective wheels according

to the inclination direction and the inclination angle of the vehicle, and a control element for

calculating the signal of the sensor, the passenger is always standing upright. The step pedal

operation with only the left and right ankles can be used to move forward, backward, turn, and

rotate the shaft, and it can function as a part of the passenger's body.It is also suitable for

handicapped persons or for transporting baggage in large factories, and for sports events for

disabled persons, for caregivers, etc. Range of use is possible.

[0049]

DESCRIPTION OF SYMBOLS 1 Frame shaft 2 Hinge 2a Auxiliary metal fitting 2b Drive key 3

Shaft hole 3a Shaft hole cap 4L Board | substrate 4R Board | substrate 5L Wheel 5R Wheel GL

Step pedal GR Step pedal 7 Connection fixing bolt 8 Power supply part GL Auxiliary frame OR

Auxiliary frame 10 Protrusion 11 Coil spring 12 Connection cable 13L Acceleration sensor 13R

Acceleration sensor 14L Gyro sensor 14R Gyro sensor 15L Distance sensor 15R Distance sensor

i6L Alarm device 16R Alarm device 17L Light shielding sensor 17R Light shielding sensor 18

Main switch 19 Charging terminal 20 Control device
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HeAT eIBESLCAIORSEeAE

x44,

(RARERAbleCIEaEG OL, 5RETA

FEALLE. SHSHORHSL, 5RABIERE)

THE—-—B—H&. bYLLCLL CTAcTL

CHIBIRRCRRO MITE E CAO, EPOEMHES

LAF YPARY 6LB KOCHEMES RATPRE

WVG6RE, LACL APY SAB ELBKOR AF Y TA

BVGRO-EAVEAORRlskORCIT
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C4 af #8 © BE A]

C#icK IR 1]

AAW MBicCt nS HBMe HAR ITE RHEL CHEN OBS fA Bl ic KH TSE

BZ-k, bate-RCW LCA eB LCR REICORO RMD RET AOL BHA

DARED RALAFYFRPVBELOREMRAZR AF Y AFARVE, KML AFY FA

ANBEGRAF vy FRAVOSHNSCHOBAARBEKUBAA BBC CMa LESH

ROL F—-KMHM MST SHEOOLYVP-BELORUVUV—-OPRS IAG CMAS 6 fil

Mwerk. bec hktRevuv—: he + CK RK ER TARR Le A TS

f—-NyVsa—-HA—.,

C#isR IA 2]

HRB ORBPPRALAF VY PARAPNBEOCHEDRSERAF VY PARPVER,L EORR

OM PLB eT ehL Omi. ADP eC LEB ED-AMRP L-COM L To

BRAT AB ICH Di CHALTCAORMREA 1 EMRORT—-—WYA-AT_.,

Cad ok 3]

Fe—-AM WL TAY cH LTRCOUR ETC AD, BRAD

SLATFwv¥AFAFVBKOBERPHAR AF Y SAV, EHNFHRHM OHH L—- ANY

CMS CWHSECAOMRMRIA 1 MikR 2 ce MROR]-Vo4a—-A—,

C #a ok 0 4

HHRADOAEMRSAZALAF VY ASKAPNBKEVAEMRERAF VY PRSVEM, BURBS

HMR ABGORRMBEELOREBOHRROENENOMMIL-—LAPELTIL—Lihic

Motte CHSZEOCHSZRRBA 1 ~ SOW FHA 1 eMeMKOR,—-NWVa—-A-.

Cag ok OU 5 J

JL-AMORATMMICMONG SNSHBIE, TUK LOMMBicmM@excenNkreTA

OLAK-HORSRPATSZEYVYRNL, Mevrvoabhintitic HHS RO tenet

WABDCHALTADOMKRBL ~A40OWTHAD LITMKROKRA-WIYA-A-,

( sak TH 6 )

Pe ALE O iin Bic HA Bee RST SED, BRAK Ree ek-eA ee

VR VOR CH AL CA ORKRB 1) ~S OWS1RORead

(aa 3k 1G 7 )

7 — A ©i ene ic HA 7 He ER GS SER HD. Ve RROD SHNKRAA

ORBTR SPCR AL CA ORMRB IL ~6OW PAD 1 lo eR ORT IL

Faw,

Cask I 8]

WART Ca. ETHER Meh OPERReRMAR LER EROHMORM RAR SUS

ATED AIA FACTO SZECADORMRKRBAL~ TOW PNA 1 eeROR,—-—AYVA- AR

(ii sk9

LAF YAFAARAFWVBKEORAF VFR SVOSNSFNONMAO OWA CHT. BX

RNEMEROW SC RAR HB. HM OMMeE VV ARON EAT SETA

mR 1 ~ 8 Ow Fe aND 1 MMRORT-—WYV4Ae-A—,

C 38 A © FF AM Ze ad AA

C $2 tht oo FF

foo0o1]

ASEM. ARC CH ET ZR MOOAYRAIARARUH OR ERBBOKBREBL,

ETT RICAN ICMR OBMHAT SOLER BREECH LE EE RAHMAN OKLTEA
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REIC LL. EK ETORSHEAMEEVPSZTCHHRAWETS,

Ce at ek tt]

[0002]

AwyHWOMMETEBEL TIE. THECHEW CDPHE NTH4S4, KEAIER HB

Omwmic., £nHFoOWMOMMM (2-2) CLOAK TA-HOMMARASZSEL Bie,

EaaB ic eKGF ICR OP ONMKR YP LOA RB eR YK SHAeS + eR

ABBR LILA ERHFRAMA RICHER L. MAR ROKNAM east lek tnehn

OMe Micke L TCMALP KH ROMMDH PCM E ECMRRR HT AT Lick

QD. 7PMEOR RB OKF) RHR TS KSGKLREBOMMENTY4A (RAM G

2-18198 5 52498).

[0003]

E6il, MHA FRKR KOM XNAZAHKORAA RS MMB ilo Ce SY PUY ae

RH Lee Y PUY PEROCBRE SOReTHEH,

COMM bls fc CCHMERMHERC STE RKO, BAD MDL RRR HRS OH

AMC RB RBH SUE CHA OMMAEBREBTCRA LGR LERWA OMEN TOA CH

RMHA6 3-3 0508 25/he#253 065258).

fooo04]

He. BMOV yey FOE VYVChLOBAOMRA Be RMIT STEREO, COVA

eVvUBSHEDTCHAMDMKELRSZLAKE-FZOMMEBORREI YH - FRY AL

TCHICHKOURRS KPICHRT SEGRE ST SZEADMLAERMEMREN THOS! CH

Hee 597T1L O98 LSA).

[oo005]

eH, LMLEEKRORAVT 2M ET BB, LAMMOSZIL LAL. BSZWU ET

HFRS SHROOMAMIHUSZATY UY AF Oy FePRASEOMSS. SCKHBEDH

C&O, LPS RRSYT SHES. HE MORIN MICbREPCHSAL TADS. ETT HIE

AONY FMeRoeP. AYA CHA ROBB KB oe CERAM eB EK ST os

LAA RET 2 RA GRAS NK.

foo0o06]

BKM, BRORGA MK HO 4S Pim micOt eR IcCKOMMEPAKBICL

e—- WOR MARMOT Seek EBM. BRO LMRMPHoe BLOC. ELA OR RA z Bi

BAA MMA REC RT SASH MAR. BRAK EONMNBABE AP UY Fick

OH. CHER ONMBAAKLIWLEBREPMAALY VAR ee eR.

Bic’, FAC RAMA CY VAR. FERRARA K MBAS HASTE EO,

BA OL-hkY +o, BEVR GMA LY VU SOR Se LICH KRERI BW TBAL.

Hi MAO SF OR MCKORSDY ARM MeBTCHRATCeHMEO BMW EHSZEDL,

TCHCROMA BK LAMRORBRBR RE RUL CT. ARBRE BIN THe Rl Ae

BCRWDDVDATANMOM MRE TCHEAKGRLEEBOLHrRe NCTWOS CHA 200 5

—-94 898844) ,

C 4c fr £8 fit 32 FR

Ce at3

[0007]

(Rare 1] RRP GEG 2-18 19 BSB BRR

Cam 2) RRB 8 -S3 05 08 2aB/RABR 25S O65 2B ER

Car xem 3] KAR AR SWOT LOD LaAAR

CHa mA) PH 2005 - 9ABOROEESAR

( 38 FA © AE BE]

CFEHA DMR UL KEG ED SR)

foo0o08]

LYALEAS. Ha MMIL CARMEN TH4Z4EOW, AORONMEA CEH SACHS

KD, BROKE XSMIUEN CYL HAA BAA RMIiCMKOORSECHOTH OL
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OB MicHREMRACRHOORRRNeATSY—b CHM) BAT SZREOKLSRELT

KHDOREDERS, tNWYOD CH, RAMRR2BLORM MRS RENKESE

Oras, JLY-LPHAKSFOMRARAS LAMB AR ER ELZABRILFRS ERR

OrvfTurvye hotaSORRARe RL. CHEB ERMA RP IY REA

ABS ic LOHR CHE FP-—FURODUYCE-FSORD RAM: MRL DORM A

CHL KOVL-APHASA EBM T ZEIGLER ADOCH4ZE OK. BRAOK

HRP Ae CRA EHNKEDCHS.

[ooo9)]

hat le SASPic BO CTHRMOUM DPR BOR ORBAN S Fic BUTEA AO

ZS (kic Hide RRC RAK Ro CBR MEAT ZR RMED BL.

CESK ABE SERBORBOHM BMI KO, RMR OAR BRE AYP PAMEHE

MARES BIEL. VeE-LPAKS OBA ELE CSMMRMAFRECLRSZHR.

ROMBC BW CRHERHEE CHO, HSAWVUARRADOAKAROLM Mic KOTFDE

LT SRR. PE-LPBRAPORMUMAL-ACHUES HY FREES BEDE LOST

QC. GOCE RMRL ERE NY FIPH AT OANA RMR SOLS RMIBOBEODE Hr TIL.

HBA NY PLe Roe KEKE ST SRA AL, ENDO CHL LODO yy

CAMO MA ROMP St, Lb LAKH OSGNY FUORI ERHLEE LO

wREB Mic Ko CHTCeSEGUMLEBEDEHS,

foo010]

CQOMCARA MM ARAM R AH, RBROVV TOV PEMA RA ARMAS TEH

CRORMRBARUVAZMABOBBAA HAT 2ER2HRRAB HI HoTUNY ENE

Law Bic, MPARMRAECB DEBRA BY TAB RBHRCIRMOR OSA T EDM

ARCH SA CHNTWSEWAS,

C[oo011]

Lay Ute eM 41H ROLOL, BAM ICKRRLDP ORR KARA RMAeAR AL

LORPSENZHET AO. MEER MPA EHNEHNnRALOMM AP UY Fae

StECMHHMHARK RU SOHNKMABLEBRAMHO, RRA ORBRB RMI KO, fi

Beye kL- A bhYy FOLK ELOEORKBBHM BBC CR SAS wie - BIREE

HAA AOMMABCRFELOCHS, LRA rPTICOBSI CMAN KAAory

CUCMRL ZU HPRMA REL SL RRB BIC LARLY UV-ORBZOBRBIE EOL Wo

LAA VIRGE a MEP OCF ES REZ HEHNAHKS. HAO TC 4B Li Raa1 ~~ 3 tc

aa KTLCWOSZEOLMRMCBRBRAKKARBBRAPR Ko CRG 4AM CHSZTE

iciUBOBZEW,

foo12)]

QR OC BHROMAVPREOROMARE LICE THAA MO Bible Hii DICE

A <woo CHB BMANSO YAH LPT. COM RAT SERED RYLEY DAB

WeCtk Bk Cte Hak MIL ~ BREN THSGZEOE ME BHSHRY,

[Ame MRT oe DOF]

[0013]

STCABHWCIL, MIL RRA MM ACR ENR EOLAROBRM HY —hHETRAS

“WHS, HREM RAWICAKABBMETZCLEC RHA ADV KER A fEtCL.

LAbBAeic ate, BIB. A. ESCM SEETHER LEED CHM. BENE

Ret Cit. LAMM BKECHNSHNRMe AR IPA. EN CHO Hi & fal Alita

Rec oe—R—k, LHP PAR H LUT RCM LC RER ROR ET

AO, BRADEEMDRSEALAF VY IARASPNVNBECHEMRSEARAFYAFPARVE,L bd

LAFvYFRAFIBKORAF VY FRSFNOZNENOMBARBKCOMRABKIDET

Wall eR ROE X—-HMHM MIS 4eMOvKRYU-BEORUYV—-—OPS #5

CMAT AHfae. PEC LEE YU - flee? EKA RTSI Ee

HA TCHRSERT—-WVY ez —-—A-KMTS,

[(H#HowmPR]
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foo14]

ASeAR IC RHE. KEL RRA RPM MODIS AY ReCBA R Hl. BPN A

SF. HAWURHMAKCHRAAM ARCH, RICRBRLTBRT4ZRCRANK ABO

HOREBCHSATC ED OREM EN, ELD RHORBONMBKCMRESAAAM EM

WHEE LEAMA RE TH SS. KEK, PHORM AE-A2-KEADZHEHOARA

Bice se SHB LY RY VE RHA RAR LE BAB TIK. SRB RA KD

—KBebMie CX SPD OCHS. ABM EC ROBY VY PVERS,

{[oo15)]

EBC ED DUT. FEO-AMIHML TAD KEMUE LUCA ROone Ee ETA,

HEA OREMRSL ATF Vv ASRKRPFNVNBELOGEMRESR AF vw SPRPVE,L LAF

YyIFAFNBKLORAF YY ASRKRPFVOEMNECNOMBAMBEKEOMAAR IIL Ti L

RSE ROE—2-KRRO MAMAS SZEOORYV-BEORUVV—-OPRS EIU CRA

TARMAC EDSRSZEOCHSE HK, BRAD RI BULKEKRBEORERAORA

AOAC KERR MPC K ORE - BIR: FE - MAA ECHO, BRB ORD —

Mk UL CMHEC UC SZCEMCE. RAG BHRAFRELTOMADAR SET. BKM

BACLT. B42ZVE RW LYN COFMMOBMIC BML, EXKMBROAZAR— vy RH

Al. PHBA GE. RRP AAO RE CHS, KK. ERFORD PMR Cm4

LOA-HOWR BSR MARA UH. FHOBMORMREMMSTATHEKMLOBRRAOR

Sem Re, KOREEEOETSTEMCES,

C Bd fe © fej Bi a a A

foo16)

(Hl) KHHO-HMPCHSRA-NYV4-—A-OAAMA.

[(H2]) MltmrtKRay-Nv4z-A-OVAM.

[H3]) Mitamgere*-NV4¢-A-OEWA,

(44) KR ORA-—NVYe-A-OLD (FM) PEAKHBAE.

[LH 5) AHHORA-VYe A-OMMMOSARRAB.

(HA 6) KHHMORA-—VVez-A-KAVYSNS} Hl HZRBOBBAA,

[H7) AHH ORT —VV4z-—A—-—Ofl#M@# 7 o— (MHRV—-FY),

[48] KRW ORA-NVYVe-—A-OWMBMIA- (AAYN-FY),

(H9) FHM ORT- NYA -A—-OtlAIVoO—-— (27 V-HOKAHRELHR OV TH —

FY)

[F110] BHM ORPT-—VVa-—-A-KBYV ADA YF Fv FRAY OHO FY Cast

v—1).,

(211) SHAORT-NVA-A-KBUVSZRHAAVUY bV-FY,

[Hi 2) FRHRORT-NYV4¢-A-KBEVUARHRHMBRRAOVO-,

[M13] RHA ORT—-NYVsa-A-OPARREA HODLEBSEH.

CHHA REM S SHH OH RH]

{[oo017)]

DLR CRE O- SEMA ELTORA-NOe-—HA-OBMMIC OV CN He & Ee ic HE

$4, KRHWORAMEBHI. FULL EL, COMM RI S&B Bie Oo REI b

Miyork-HOBMAOMRMEDMeA HO L + SOREL PPA IL mL

Rwicmhwye CMM RMO MO REC ADER-HOLAFYSFARPVELERAT

yIRRVGER, BEORMLAF YPSRPFVG6BLERAFYVAPRFVGROVGPL—Ath 1

eiem eELEENENONSFVOMAAMBKEOC OMAR BME. MeL

Hig OC—2-HMHM AMT SZRMORYU-BELUREYU-OPS eA CMAT A

ms Ck. PEC keaveyvv— - HMR - EK FO eR TSE IMME eA TRS

Boch 4.

[oo1:8]

FJe—-AfWl ik, TCOMBACHHTAZLCLOMEODPLRHXOLARNEMMARAL SE

D9. TOFPL-hMIMOMEA MMU LFEROMBDTEL-ROL*+ ORAL PEA
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emo CP Se CEB -AMIE-AMIROMTE SGN Te 4. COLFROWMMY LEAD

Ls GREK, GHENOMMCMA MK HOSZ-HORXSeALKRE VY 2+ 2 AL

CHO, REY Y 2 - 2DOLARCKAENSHNRHOMA ROR SHI 8s BAM Ss

Hh. TCHEOMNRS - SHS - SOSH SHNOMARIATSNS!’,

foo19)

mH. Hits L + SRAKRECORRREL CMBR OL? SORA KAEHN EH al

(CROPS SE-RMARR CTY RT-— VE KB) ENTHHO, EO BMI Ai aL ie wT

3- 3k UT BAT SHIM CRRENS, KR -AOeE YY 2ttk, LARMHO SH

HAR LERe eee aDPRMotron, €O LM MK RH2 b AHO fT

Toh, RAM -—2bOOBRMC IO CEBa td SHA MICRREN TCHS. B38 a ld

HeOPMCRM ORO RHR yy PCHS,

[oo020]

HH-WMODOLAFYASFARVNGLERAFY ASPARWVGRHU, ENECNIL— Lh ic

MELCPECLE-AR ABUT. MAZE I ELL ONE KONE DADKEKEH

Or PS eS SBEOFRICLORRMNCRMOTD SNeeIKROL? ORESTL

_ EQOLARAMBENKELOCADRR4L: 4RE,. BRRAL- ARLRRRee EH

EWR CRRA OBARCUU FULTS BHA 8+ SHEL MEMS - 8H

LAC hE LUCHA RRR AL: 4REOMK-#HOMMET LT LAF YARN

Lic HAAR 2A. RBA 2ROR AR, ER RAF YAFRASVGERMCEBAAALM

2%. WBA ZAR ORA AAO. CHENMUKNKE-HASOBE AE RV ET ee

ESUTLAF VY FAFVGELERAF VY FARPVGREM, ZNEFNOBPAMRA BR

ALEHMMAVL-HOL, BKEOBMARLHMBIDO LR OReSTUC UL hi 1 loo

LCE: @AmMii me TAM UCMmaoant 4,

[oo021]

311+: 1 ith, BAL: AROMBARS Gina OMIT MSE Oe ELE 1

O- 108. BKORBM 10+ 1LOMMMONVSEHNHKATNVNAKHSDLTBO, —

AQOMRMMIKROLAFyAKASUVELE,L HA OMMMKORATFyAFRSVERENMA

Wilh EO MICA RR LH EG L CMA, KEBWMLAF VY PRAWGCLERAS

YVISFVNGROFREANENROIAUV SNE BBRBS - 8, BRITT 1 e2ksk

DHERENCHYO, CHeCLOMBMBS - SRAM 1 AOBMBe BME TWHS.

[oo022)]

SGM OLAFY APAHAPFVG6ELOFMKR AYA FuUaAY era -kR-KAWD KR me

B2oexhzasa be bic, HHORMS HO OMB MReee 1 8B LEP ye ee

YU—-1L4LEMMONUD BH, ERRAFY FRAN GR FO © Bi oa Bc tk PHBE DY

—15 LAMONT SHATH4S, CHILO LUEBRMEBEKEBHLTW4, COBRA E

ACHNHS6ZBRREEBILEGLUE BP SFY PFrCLOBSTAZEOCENERBReA DAY.

ERI 7TLUALAFYARSV6LBKLOCCHNH#HAZASZHRALAERATR

GLORGQHFIOMMBCMONPEaNEEYY2ZOLMBBAO CHT. LAF ye FRE

VMELOELMEOW CSA BY MARMOT SNe MMe YK eH PL TW4,

[0023]

FR, RAFvAFAFWVSERMME, MMLRELAF VY FATVCLAMRMROMEGED

RMB M eee ye 1 aR, Per toe1 aR, OBEY IL OR,

WMEB@16R. MMe VYU- LT RP EN SCONRMOP ENTS. Zi. MHPlicBwc

1SURRB8 - SORME WON” + “OFF” WOKRRETAZRADAAYV AA YF

1OMED 8 > SICHBSTSZrEAOFSAMTeHSDLETWS4.,

f[oo024]

DE ELE AA-HOMBMROLATF VY ANRKSFNVGCLE, HAOMRMRORA

FuPAAFMVEREAM, €NEHNECHOOMPHMMAZAAO MB CF VRE ze)

AOWm C7 bL—-LH 1) SL. tn SFnNOMO LL: SREABERONFSAZTHICH

0. CAM RE ATV SHER RMMTSEOCHSROIC, FOWUCOMB CHEE) te
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KOA ERM. SSWAMARCOMTAERSOR CREDO ARE RSZKEGWM. FE

AH LEW LCReM LC eS RICH L TCHS.

{[oo025)]

EGCMNZEL RHMORA-VVA-A-—-tak,. LMLKAHKA-HOMBRKOLAT

vy PAR VELE. HHA ORMBMROR AF yAFPRASVSEREM, EHEHN SNOB

REAOW MR (Cf Ve RT-NE-S—) MOM CFP L-Ah1) RBRRemMOeS]|TeE

ChO, RAM RCAF VY SABRE RHSFSZEDCHSOM, KHAO AF VY SAKHANL

Rit ak Pe GT SZKAK PROFS RENTH4Z4ER OK SBR PALE. Deb

AyvFPAF UL: Re PBR KOMA SHED ETS EMME—-—B-KKLARAKE

CL. PDA, yw FARARPVL: REPAEGP KGET AZANHReE VV -RMRMLUT TET

“He AW!) OmAe meee SCHEMES, COR MBH 5S + SOM CAERLEON

YARMF CR MRW,

[0026]

Me6teia, VfPuUoOYy Year -R-HRADR GH HMRB2OORANM MBAR ENTWS

o PROVAEaAY Ysa -B-lelid, ALDAY NREL TMH EY U1 opL Se

KUILSR,. MBB Ue YY—-—1 3 RBEODISBL, Prfaoeyvye—-—1L4ARBEOIAL

OSGMaO GRR MeRe NS. ERFFOPFONYYOF FAY DP eUCRee ysl

TRBECGCITILOGH., SBEOAS-L+ATvF2dOOBARAO BR MB eS.

{oo027]

TCHEOBRME, ENESCO MEA-HOLAFyvyAFARVNEAOLERAFYAFARNER

ERELKMRHELEBAOLELOBPAOMELWHEUTCLAFYy FAN G6ELERATFY

FARFVEROYL-ARM1P MRS RE LKEEHNFEFNORNSVOMAAMDBELOMAR

BROUCIAR RE KBUCC., LHOBM PY UDR LAKME YT Pode ea

KR-iCGMRRASZHEOCHS, VAFOEANY Ka -—K-KUERTVY AR YF LS RON

koCTWALAAECRERBR RAT LTR vy FU CRD) PSOORRMAERMENS|.

[0028]

Vf Fondo yea-R-KUAGHHPI LYS CREAR LUCHA, FEL SARS

F—2bTAORMOTE PEEL) ADRS HNTHSZEL Bl. HOME HME LK

ERMA eH ASAE BREB LCL: 16ERKEKOBRET SA, VA 7aoave

2—-X—-CORRMANACOMAMRICIRC CIEMm + Mi, Ri. Site EMO + FOE

—S-FRVAR- HBP UCHH 5 - SAO YRA-WVE-— SF eGTS,

f[oo029]

kettle REHM DMSHRT-WVsa-A-OMPVU-AATWUPCART.

Cl. WMMv—-FLY)

BVT th 1. MPF YR SGODLTBEO, AA YAT YF IL Be NON” KE T4ZCEE

TSTARTJ RSL, MRA eY P18 L:- 1B RBEOCRM MARU Rat Yd (8B

AAR RHe YY) PARRY INAH ERS, DWC TY ATF AMMiEl DREN, ¥

fz7admdYyesra-sF-OR—-— bP MRSMMML Vertorrvy—-14L- 1. 4R. BE

ORR e ge eve CER HOLAF VY AFARAAPNVOEOLERAFYFARPVEGREO
AEBike# RMA) BPARYRATS!,

[0030]

TRaeyv— 1 WMWik CV ty F Pv FRAY) | LBS’, COMBA. 247V—-—F

Misa ad bw TA ASF OME CTBT RHHNS. MOC 2AY—2 MIE Cer
~U-OMOWAA) | ERO YU-RMUAAAMORE MST RYONKB. TY ATFLA

OMA VPETCHHNSZ, TTGFAvYrFUVU-BEPE-B-MR, Vr?7aarayveta-R

RSC RRP COME AMOBMAECHHN, HAM SNPS TORD EE TE

~ YAFAKEIEDS, ERMBM BOTS Cave vru—-Rfl, LUORAA! ARBOR

ph, Bwt hme at zAsry SH REOMR) MECH HNA, KE. COBAOR

BigeR,. LHERHRECBTIHRDONSE.

{[oo031)
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Mw  ATry TOMA MA RBic BP CTE-S2-AYbO-FS-ARRARA, ARBRE

HA! FS. COMBAER, LKkMMAKBCRONS,. TRHSRHEAORHKICKLAEH

fic ko CHART SZRAB-MOLAFYVYIFARFVELERAFVYAARVGROMA AE

cM CCHAOBMMS L-+ SReERMAT SE-R-IUYbOU-s-KALTMRAMSB

LOUPRHRE Fe tN SHAA Mw HLT MMC HMAT ATER LOLA HAA BTR D

IL Oo

[0032]

uC Tat yrourR, LEK BARK Rok?) OR BABI RON, BAKE

LUM BWR aiK, BeEBM Le Tate vye—R,. LRA AL RE RAZTEKM RZ, a

eyvve-R, LHCRAM CRORE KE. atkvv—-R, L, BKEOGtUYU-R,
LORMUBCMAOW CRO (HAOATF vy SUES KEE LTA EV ete! ENS

o CORRS TAR—-—KSWI C2b) BCON" MFSZSTHCKVAR—bEAREL RS

. ZR OAR KAR DCOBROR BD SE CReHOnNS. BAM PMHteYU—R-

LORAIAS) RUC KE BON Oe YU HIKER HEY? OM BM. DEORA

—-WOLAFYANRKSVGELERAF YARPFWVGRECEhMRATSZLEMHeE YET

lL7FILLHELTRAONSORSAROHARHR. BRB LKCLEMRCES. COMBI

MMe Yy HLT LE LT RO FE BMP OKRYV VU -HIECBRRMHADEPIAPOMNEEB

cwe5, BREMR CRRA. LBM BOA AY NF YNBTATS.

foo03 3]
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International application No.
INTERNATIONAL SEARCH REPORT

PCT/CN2014/092849

A. CLASSIFICATION OF SUBJECT MATTER

B62K 11/00 (2013.01) i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B62K; B62M; A63C 17

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNPAT, WPI, EPODOC: vehicle, double wheels, sense, balance, control+, Electric+, rolalt+, cover

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

CN 104029769 A (HANGZHOUCHIC INTELLIGENT TECHNOLOGYCoO., LTD.), 10
September 2014 (10.09.2014), description, paragraphs [0018]-[0025], and figures 1-2

CN 104014123 A (HANGZHOU CHIC INTELLIGENT TECHNOLOGYCO., LTD.), 03
September 2014(03.09.2014), description, paragraphs [0018]-[0025], and figures 1-2

CN 203186511 U (NORTHWESTA & F UNIVERSITY), 11 September 2013 (11.09.2013),
description, paragraphs [0023]-[0032], and figures 1-3

CN 102602481 A (CHEN,He), 25 July 2012 (25.07.2012), the whole document

CN 102514662 A (CHEN,He), 27 June 2012 (27.06.2012), the whole document

CN 202201103 U (IUJIANG JIAYUAN TECHNOLOGYCO., LTD.), 25 April 2012
(25.04.2012), the whole document

     
C1 Further documents are listed in the continuation of Box C. [IX] See patent family annex.

Special categories of cited documents: later document published after the internationalfiling date
. oo. or priority date and not in conflict with the application but

documentdefining the general state of the art which is not cited to understand theprinciple or theory underlying the
considered to be of particular relevance invention

earlier application or patent but published on or after the documentof particular relevance; the claimed invention
international filing date cannot be considered. novel or cannot be considered to involve

. i. . an inventive step when the documentis taken alone
document which may throw doubts onpriority claim(s) orSs . ee “y” documentof particular relevance; the claimed invention
whichis cited to cstablish the publication date of another q P q v > v

cannot be considered to involve aninventive step whenthe
document is combined with one or more other such

documentreferring to an oral disclosure, use, exhibition or documents, such combination being obvious to a personskilled in the art

“&” document memberof the same patent family

citation or other special reason (as specified)

other means

documentpublished prior to the internationalfiling date

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

02 March 2015 (02.03.2015) 11 March 2015 (11.03.2015)

Nameand mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimenqiao SUN,Jie
Haidian District, Beijing 100088, China .

Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 62084190
Form PCT/ISA/210 (second sheet) (July 2009)

Authorized officer
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INTERNATIONAL SEARCH REPORT

Information on patent family members
International application No.

PCT/CN2014/092849

Patent Documentsreferred Publication Date Patent Family Publication Date
in the Report

CN 104029769 A 10 September 2014

CN 104014123 A 03 September 2014

CN 203186511 U 11 September 2013

CN 102602481 A 25 July 2012

CN 102514662 A 27 June 2012

CN 202201103 U 25 April 2012

  

 
Form PCT/ISA/210 (patent family annex) (July 2009)
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PATENT COOPERATIONTREATY ry

From the 24NsINTERNATIONAL SEARCHING AUTHORITY

4
To: PCT >LO“y

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/monthyear) 41.03.2015

Applicant's or agent's file reference FOR FURTHER ACTION

YY-201412-1 See paragraph 2 below

International application No. Internationalfiling date (dav/month/vear) Priority date (day/month/vear)

PCT/CN2014/092849 02.12.2014 13.06.2014

International Patent Classification (IPC) or both nationalclassification and IPC

B62K11/00 (2013.01)i

 

Applicant

HANGZHOU CHIC INTELLIGENT TECHNOLOGY CO., LTD
 

1. This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

Box No.II Priority

Box No.III Non-establishmentof opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lackof unity of invention

Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box Nao. VI Certain documents cited

Box No. VII Certain defects in the international application
LMUMUU

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered ta be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority other
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1Dis(b) that written opinions of
this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA,the applicant is invited to submit to the IPEA a
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220or before the expiration of 22 months from the priority date, whichever expires Later.

For further options, see Form PCT/ISA/220.

Nameand mailing address of the ISA/CN Date of completion of this opinion|Authorized officer

Facsimile No. Telephone No.
 
Form PCT/ISA/237 (cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2014/092849

Box No. I Basis of this opinion

With regard to the language,this opinion has been established on the basis of:

xX] the international application in the language in whichit was filed
L| a translation of the international application into , which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

This opinion has been established taking into accountthe rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43dis.1(a))

With regard to any nucleotide and/or amino acid sequencedisclosed in the international application, this opinion has been established on
the basis of a sequencelisting filed or furnished:

a. (means)

[] on paper
[| in electronic form

b. (time)

[| in the international application as filed
[] together with the international application in electronic form
[] subsequently to this Authority for the purposes of search

In addition, in the case that more than one version or capy of a sequencelisting has been filed or furnished, the required statements
that the information in the subsequent or additional copies is identical to that in the application as filed or does not go beyond the
application as filed, as appropriate, were furnished.

Additional comments: 
Form PCT/ISA/237 (Box No. I) (July 2011)
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

Box No.IT Priority 

 

 
 
 

 

International application No.

PCT/CN2014/092849

1. [] The validity of the priority claim has not been considered because the International Searching Authority does not havein itspossession a copy of the earlier application whose priority has been claimed or, where required, a translation of that earlier
application. This opinion has nevertheless been established on the assumption that the relevant date (Rules 43bis.1 and 64.1) is the
claimed priority date.

2. [] This opinion has been established as if no priority had been claimed due to the fact that the priority claim has been found invalid(Rules 43bis.1 and 64.1). Thus for the purposes of this opinion, the intcrnational filing date indicated above is considered to be the
relevantdate.

3. Additional observations, if necessary:

 [1] Upon verification,

  features in claims

“charging interface”,  ww 7

protrusion”, “plas

aluminium alloy internal cover”,

and “storage unit”

application, and t

the priority cl  aim of claims 1-
 

10, 13 and 14 in the prior appl

 

   
11, 12 ana

 
 

15-1

uu

herefore the priority claim of

lication is valid; the

8 such as

 “the width of an arc-shaped

tic top and bottom covers and

remote controller”

are not recorded in the earlier 
claims 11, 12 and 15-18 is invalid.

Form PCT/ISA/237 (Box No. II) (July 2011)

 

DGL Exhibit 1002

Page 0683



DGL Exhibit 1002
Page 0684

WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2014/092849

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement

1. Statement

Novelty (N) Claims
 

Claims

Inventive step (IS) Claims
 

Claims   
Industrial applicability (IA) Claims

 

Claims

 Cited reference document:

D1: CN 203186511 U, 11 September 2013 (11.09.2013)

1. Novelty   
D1 is considered to be the prior art document 

  closest to the subject matter of claims 1-18.
 

 discloses a self-balancing two-wheel electric 
vehicle without a handle, and discloses the 

  following technical features (see Dl, the

 description, paragraphs [0023]-[0032] and figures  
1-3): a vehicle body 1 comprises two pedals 2;

 wheels 3 are installed on two sides of the vehicle 
 body 1, the wheel 3 1s connected to one end of a

 main shaft 7 via an outer spherical bearing 8, the 
 other end of the main shaft 7 is connected to a

motor 5 via a spider coupling 6, a driving motor

is installed on the wheel 3, and a tri-axial tilt  
sensor is provided at the connecting part of the  
wheel 3 and the vehicle body 1; a storage bat  10 is installed on a battery fixing frame 13
 

inside a chassis 1; and a control system is also 
installed on the vehicle body 1 for receiving an

 
Form PCT/ISA/237 (Box No. V) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2014/092849

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and cxplanations supporting such statement

input signal from the sensor so as to control the  movement of the motor and the wheels.
  

    Therefore, claim 1 differs from Dl in that:
 

 
electric balance vehicle further comprises a top

cover, a bottom cover and an internal cover, and

the positional relationships between various   
components and the top cover, the bottom cover and

the internal cover.

 Therefore, the subject matter of claim 1 is novel 
under PCT Article 33(2), and dependent claims 2-1 
are also novel under PCT Article 33(2).

 2. Inventive step

For a person skilled in the art, the technical

solution of claim 1 would not be obvious on the

   basis of Dl or a combination of D1 and the other 
documents cited in the international search   
report. Therefore, claim 1 involves an invent 
step as provided for in PCT Article 33(3). 

  Claims 2-18 all refer to claim 1, and therefore
  

   
claims 2-18 also involve an inventive step as
  

 provided for in PCT Article 33(3).  
3. Industrial applicability
 

   
 

The subject matter of claims 1-18 can be made or

 used in industry, and therefore claims 1-18 are
 

 
industrially applicable under PCT Article 33(4).
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Box No. VII Certain defects in the international application   

The following defects in the form or contents of the international application have been noted:

[1] Multiple dependent claims 7-9, 13, 14 and 16-18 
refer to preceding multiple dependent claims and 
th

 
us do not comply with the requirements of

6.4.

f PCT Rule
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FIELD: transport. * SUBSTANCE: invention relates to gyroscopic stabllisers. Two
flywheels 12 area mounted on frarne 1 to rotate in opposite directions. in vertical position
of vehicle, flywheels 12 have parallel rolational axes. Both fywheels 12 may turn in
mane perpendicular to direction of motion. With vehicie inclined from vertical position,
rotational axis of one flywheel 12 retains vertical position while thet of another flywhee!
in inclined through angle equal to vehicle inclination angie. * EFFECT: higher stability. *
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 Patent Transiate
FPowerad by EPO and Googie

Notice
This transiaiion is machine-generaied. lt cannot be guaranteed that iis intelligible, accurate,

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

CLAIMS RU2456195

1.

A one-wieeled vehicie, consisting of a frame and a wheel mounted on the frame, an electric motor

for rotating the wheel, at least one gyro sensor, a vehicle control unit connected to it, intended for

processing measurements by the gyro sensor of the angular deviation of the frame from a vertical

position in the plane of the direction of movement of the unicycie and changes in the speed and

direction of rotation of the electric moior, battery pack, footrests for the driver mounted on the

frame on both sides of the wheel, characterized in that the one-wheeled vehicie is additionally

equipped with a vehicie stabilization device including two flywneels mounted on a framethat rotate

in opposite directions and are mounted with the possibility of deviation in a plane perpendicularto

the direction of movement of the vehicle, while the axis the rotations of the flywheels are parailel,

both flywheels are equipped with stops set in such a way that when tilting the one-wheeled vehicle

to the side from a vertical position, the axis of rotation of the first flywheel maintains a vertical

position, and the axis of rotation of the second flywheel deviates by the angle of deviation of the

vehicle from the vertical position.

Z.

A one-wheeled vehicle according to claim 1, characterized in that the wheel and the electric motor

are made in the form of a motor whee.

3.

A one-wheeled vehicle according to claim 1, characterized in that the vehicle is equipped with a

handie for supporting the driver, which has the ability to fix itin the folded and extended positions.
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4.

The one-wheeled vehicle according to claim 1, characterized in that the foctrests are equipped

with sensors for the presence of a driver on the vehicle, which are connected to the vehicle control

unit.

5.

A one-wheeled vehicle according to claim 1, characterized in that the vehicle is equipped with

indicators of the operation of vehicle systems.

6.

The one-wheeled vehicle according to claim 1, characterized in that the vehicie is additionally

equipped with stops-clamps of the lower leq of the driver.

7.

A one-wheeled vehicle according to claim 1, characterized in that each drivers footrest is provided

with at least one support roller mounted on the outside of the foot.

8.

A one-wheeled vehicle according to claim 1, characterized in that a suspension sysiem is installed

between ihe frame and the wheel.

9.

A one-wiheeled vehicie according to claim 1, characterized in that the vehicie is equipped with a

protective casing made of a polymer material.

70.

A one-wheeled vehicle according to claim 9, characterized in that the protective casing is

additionally equipped with reflectors.

47.

A one-wheeled vehicle according to claim 9, characterized in that the protective casing is further

provided with at least one headlamp.
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12.

A one-wheeled vehicle according to claim 9, characterized in that the vehicle is further provided

with a sound signal source.

13.

A vehicle stabilization device consisting of two flywheels mounted on a vehicle frame that rotate in

opposite directions and can be deflected in a plane perpendicular to the direction of the vehicie’s

movemeni, while the axis of rotation of the flywheels are parallel, both flywheels are equipped with

stops installed in this way that when the vehicle is titted away from the vertical position, the axis of

rotation of the first flywheel remains vertical, and the axis is rotated the second flywheel deviates

by the angie of deviation of ithe vehicle fram the vertical position.
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complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or

financial decisions, should not be based on machine-translation output.

DESCRIPTION RU2456195

SINGLE-VEHICLE VEHICLE AND DEVICE FOR STABILIZING A VEHICLE

The invention relates to vehicies, in particular to unicycle vehicles, and can be used both for

recreation and movement, and for moving goods.

Known vehicle Segway, manufactured by the American company Seqway LLC, consisting of two

wheels located on the same axle with a foot platform located between them. The driver is standing

on the site and holds the control stick of the vehicie. The vehicle uses a sophisticated system of

gyroscopes and computers and moves back and forth in accordance with the inclination of the

drivers body. The vehicie is rotated by turning the control knob.

The disadvantages of this vehicle is its width, causing restrictions associated with its use in the

general flow of pedestrians.

Known vehicle Honda U3-X, consisting of one complex whee! and electronic stabilization of the

driver's position. The main wheel has the ability to rotate around its own axis, and aiso has many

small wheels located around its rim with the possibility of rotation. The axles of the small wheels

are in the plane of the main wheel, which allows the vehicle to move in the direction perpendicular

to the plane of the main wheel, and while rotating ihe large and small wheels in any direction

chosen by the driver. The vehicie is controlled by tilting the driver's body, which is controlled by a

sysiem of gyro sensors and an electronic control circuit.
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The use of this vehicle due to the presence of small wheels is limited by the surface on which the

vehicle moves. The surface should be firm and clean enough, such as an office floor.

The closest to the task and technical essence is the eniCycle vehicle, designed by the inventor

from Slovenia AlexanderPolutnik, consisting of one wheel with an electric motor built into it. The

seat is located above the wheel with a suspension consisting of a shock absorber and a spring.

The gyro sensoris rigidly fixed to the seat on which the driveris located. Changing the angle of

inclination of the driver relative to the vertical in the plane of the direction of movement determines

the gyro sensor. The signal from the gyro sensor enters ihe electronic sysiem and charges the

speed of the engine in such a way as to return the balance to eniCycle. If the driver leans forward,

the speed increases, and if he leans back, the speed decreases. Thus, the balance of the vehicle

is restored. The disadvantage of this vehicie is that the stabilization of the vehicle on a roll

{counteracting a fall on its side) is carried out by the driver himself balancing the body and

changing the position of the wheelrelative to the vertical axis.

This method of maintaining equilibrium is very difficull and requires great preliminary training of the

driver. In addition, a fall from a vehicle from a sedentary state is associated with personal injury.

The objective of the proposed invention is the creation of an easy-to-drive and safe one-wheeled

vehicle for use in open spaces, in particular in urban conditions.

The proposed technical solution allows you to stabilize a unicycle on a roll and thereby protect the

driver from falling on his side.

The problem is solved in that the vehicle stabilization device consisis of two flywheels mounted on

the frame of the vehicie. Flywheels rotate in opposite directions and have the ability fo deviate in a

plane perpendicular to the direction of movement of the vehicle. The axis of rotation of the

flywheels are parallel. Both flywheels are equipped with stops set in such a way that when the

vehicle is tited away from the vertical position, the axis of rotation of the first flywheel remains

vertical, and the axis of rotation of the second flywheel deviates by the angle of deviation of the

vehicle from the vertical position.

Also, the stated technical problem is solved by the fact that a wheel is mounted on the frame of a

one-wheeled vehicle and an electric motoris fixed for rotating tne wheel. Aiso, at least one gyro

sensoris rigidly mounted on the frame, designed to measure the angular deviation of the frame

31-10-2019 2 DGL Exhibit 1002

Page 0693



DGL Exhibit 1002
Page 0694

from a vertical position in the plane of the direction of movement of a one-wheeled vehicie. A

vehicle control unit is located on the frame, designed to process the measurement results received

from the gyro sensor and change the speed and direction of rotation of the electric motor. In

addition, the battery pack is located on the frame, designed to power consumers. On both sides of

the wheel on the frame are installed footrests for the driver. Moreover, the one-wheeled vehicle is

additionally equipped with a vehicle stabilization device including two flywheels. Flywheels are

mounted on the frame, rotate in opposite directions and have the ability to deviate in a plane

perpendicular to the direction of movement of the vehicie.

The axis of rotation of the flywheels are parallel. Both flywheels are equipped with stops setin

such a way that when the unicycle is tited away from the vertical position, the axis of rotation of

the first flywheel remains vertical, and the axis of rotation of the second flywheel deviates by the

angle of deviation of the vehicle from the vertical position.

in @ particular case, the wheel and electric motor are madein the form of a motor wheel.

in the particular case, the vehicle is equipped with a handle for supporting the driver's hands with

the possibility of fixing it in the folded and extended position.

in the particular case of the footrests of the vehicle are equipped with sensors for the presence of

the driver on the vehicle, which are connected to the vehicle control unit.

in @ particular case, the vehicte is equipped with a display with indicators located on it. Information

on the operation of individual devices, in particular the speed of the fiywheel, and the vehicle as a

whole, in particular its speed, can be displayed on this display.

in the particular case, the vehicle is equipped with stops-clamps of the lower leg of the driver.

in the particular case, at least one support roller is mounted on each footrest of the vehicle.

in @ particular case, a suspension system is installed between the frame and the wheel on the

vehicle.
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in the particular case, the vehicie is equipped with a protective casing made of a polymer material.

in the particular case, the protective casing is additionally equipped with reflectors.

in the particular case, the protective casing is additionally provided with at least one headlamp.

in the particular case, the vehicle is additionally equipped with a sound source.

The invention is further illustrated by a detailed description of a specific example of execution and

drawings, in which:

figure 1 shows an embodiment of a vehicle;

figure 2 shows a schematic diagram of a vehicle;

figure 3 is an embodiment of a vehicle with an engine and transmission:

figure 4 - stand for the feet of the driver with mounted support rollers:

figure 5 is an example of the installation of flywheels on a vehicie:

figure 6 shows a schematic diagram of the operation of the device stabilization of the vehicle.

The inventive one-wheeled vehicle, as shown in FIG. 1 and FIG. 2, comprises a frame 1 with a

wheel 2 mounted in the frame and an eleciric motor 3. The wheel 2 and the electric motor 3 are

equipped with a transmission 4 for transmitting torque from the electric motor 3 to the wheel 2

(figure 3). As the iransmission 4 can be used, for exampie, chain or belt transmission.
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in the described specific construction, the wheel 2 and the electric motor 3 are mounted on the

same axis and together form a motor wheel.

The wheel 2 is atlached to the frame 1 through the suspension system 5, which is shown in figure

1 schematically. As an example, in the described construction, a shock absorber and a spring are

used as a suspension system.

Also on the frame 1 of the inventive vehicle, as shown in figure 1, a gyro sensor& is rigidly

mounted. Gyro sensor 6 registers the angle of inclination of the vehicle in the plane of the direction

of movement - pitch angie. The gyro sensor 6 is connected to the vehicle control unit 7.

Also, a battery unit 8 is fixed on the vehicle frame 7.

On both sides of the wheel 2 on the frarne 1, stands 9 for the driver's feet are installed. Each stand

9 for the driver's legs is equipped with sensors 10 for the presence of the driver on the vehicle and

ai least one support roller 11, as shown in Fig.4. In the described example, limit switches are used

as sensors 10. Sensors 10 availability of the driver is connected to the control unit 7 of the vehicle.

The vehicle has a stabilization device consisting of iwo flywheels 12 mounted on the frame 7 of

the vehicle. An example of the installation of the flywheels 12 on the frame 1 is shownin Fig.5.

Both flywheel 12 are equipped with stops 13. Flywheels 12 are equipped with electric motors 14 of

the flywheels (Fig. 5), which are connected to the batiery unit 8 and are switched on by a separate

switch. Flywheels 12 are mounted to rotate in opposite directions (Fig.G) and have the ability to

deviate in a plane perpendicular to the direction of movement of the vehicle (Fig.5 and Fig.S). In

this case, when the frame 1 deviates from a vertical position in a plane perpendicular to the

direction of movement of the vehicle, the axis of one of the flywheels 12 remainsin the vertical

position, and the axis of the other deviates with the frame 1, holding the stop 13.

The vehicle Gigure 1} is equipped with indicators 15, in the described example, located on the

handle 16 for supporting the driver. Indicators 15 are made, for example, in the form of a

scoreboard. The handle 16 for supporting the driver is mounted on the frame 1 and, for ease of

operation of the vehicle, has the ability to fix at least in the extended and folded state.
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For convenience, the vehicle can be equipped with stops-ciamps 17 of the driver's leg, rigidly

attached to the frame 1 of the vehicle, and the casing 18. For the safe operation of the vehicle, the

casing 18 is equipped with reflectors 19 and a headlight 20. Also, for safety, a sound source 27 is

installed on ihe vehicle.

The power supply of all eleciric power consumers of the vehicle, namely the electric motor 3, the

gyro sensor 6, the vehicle control unit 7, the flywheel electric motors 12, the indicators 15, the

headlights 20, the sound signal source 21, is produced from the batiery unit 8.

The vehicie operates as follows.

The vehicle is installed in a vertical position and, holding it by the handie 16, the flywheel motors

{2 are turned on. Before the flywheel sets 12 the required speed, the vehicle must be in an upright

position. indicators 15 signal thai the flywheeis have reached 12 rom necessary for the

Siabilization device to operate.

After turning on the vehicle stabilization device, the driver stands on his feet 9. In this case, the

sensors 10 for the presence of a driver on a vehicie include a vehicle contro! unit 7.

The driver on the vehicle begins to move, for example, forward. To do this, it is enough to tit the

vehicle in the direction of the intended movement. The tilt can be made using either the handle 16

to support the driver, and the stops, latches 17, or using them together. The control unit 7

according to the data on the angle of deviation from ihe vertical in the plane of the direction of

movement (pitch angle) received from the gyro sensor 6, seeks to maintain a stable position of the

vehicle in pitch by changing the speed and direction of rotation of the electric motor. In the process

of uniform rectilinear movement, 4 balance is established between the speed of the vehicle and

the angle of inclination of the vehicle (pitch angle}. Any changein the angle of inclination of the

vehicle leads to a change in the speed and direction of rotation of the electric motor 3 and,

therefore, to restore the necessary balance between the speed of the vehicle and its pitch

inclination.

The vehicle is braked by moving the vehicle to a vertical position.

31-10-2019 6 DGL Exhibit 1002

Page 0697



DGL Exhibit 1002
Page 0698

Thus, the vehicle together with the driver maintains a stable position and has the ability to gain

speed and braking.

The safety of using the vehicie is enhanced by sensors 10 having a driver on it. In the absence of

both legs of the driver on the stands 9 of the vehicle, about which a signal from the sensors 10 is

supplied to the vehicie control unit 7, the current supply to the electric motor 3 is completely turned

off and the vehicle can only be towed manually.

Also, traffic safety is enhanced by the installation of the support rollers 11 on the supports 9 for the

legs. When moving in the immediate vicinity of vertical surfaces, such as a parapet, wall or high

curb, ihe risk of the vehicle engaging in a protruding part, namely, a footrest 9 for the surface, is

significantly reduced. In this case, the rollers 11 slide along a vertical surface and prevent the foot

supports 9 frorn engaging with said surface, which can lead to an uncontrolled fall of the vehicle

with the driver.

Traffic safety is also increased, and vehicle contro! is simplified by the presence on the vehicle of

the stoppers 16 of the driver's leg. The driver, resting on the stops, latches 17, conveniently fixes

the legs on the vehicie, and also has the additional ability to adjust the inclination of the vehicle

with the help of the legs and control the speed of the vehicie.

To protect the driver from possible dirt emissions from under the wheel 2, the clothes getting into

the wheel 2, ihe vehicle is equipped with a casing 718. In orderto facilitate the design, ihe casing is

made of a polymeric material, for example, of a composite material based on polycarbonate and

ABS plastic.

To ensure the safety of movement on the vehicie in conditions of poorvisibility, the vehicie is

equipped with reflectors 19 and a headlight 20 mounted on the casing 718.

in order to ensure the safety of road users, the vehicie is equipped with an audio signal source 21.
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Us306petenve OTHOCHTCH K TPAHCIIOPTHBIM CpesICTBaM, B YaCTHOCTH K OTHOKOJICCHBIM
TpaHCHOPTHbIM CpeACTBaM, HW MOXKeT ObITb HCMOIb3OBAHO Kak JIA Wesel OTAbIXa H
TlepeABUXKeHHA, Tak HW WJId MepeMelleHHaA Ppy3oB.

M3BecTHo TpaHcnopTHoe cpeacTBo Segway, BbIITTycKaeMOe AMepHKaHcKol
dupmMoli Segway LLC, cocroatiee 43 TByX KOJIec, pacilosIOX%KeHHbIX Ha OHO OCH C
pacnonoxeHHok Mexkoy HUMWIomadgkon Ana Hor. BoaMTeNb paciosaraetca CTOA Ha

TOMAaKe U TepxXUTCcA 3a py4IKy ypaBIeHHA TpaHCIHOpTHBIM CcpegzCTBOM. TpaHcnopTHoe
CPeACTBO HCIOIb3yeT CIOXHRKHYIO CHCTeEMYy THPOCKOTIOB WH KOMIIBIOTEPOB H ABHTraetca Beped

HW Ha3ay B COOTBeTCTBHH C HaKIOHOM Tella BOAUTeNIA. TlOBOpoT TpaHcnopTHOro cpevCTBa

OcylecTBIAeTCA MOBOPOTOM Py4KH yipaBseHHa.

HegocTaTkaMH XTOTO TpaHCNOpTHOTo CpeACcTBa ABIIAeTCA CTO WIMPHHA, BbISbIBaIOlMlaA

OrpaHH4eHHs, CBA3aHHbIe C CTO HCIOJIb3OBaHHeM B OOIIeEM NOTOKE MelllexOOB.

M3BecTHO TpaHcnopTHoe cpezcTBo Honda U3-X, cocTrosilee 43 OMHOTO CHOXRHOTO Koseca
HW CHCTeMBI IICKTPOHHOH CTaOMIH3alHH MONOKeCHUA BOAMTeIA. OCHOBHOe KOIIeCO HMecCT
BO3MO2%KHOCTb BPallleHHA BOKPyr COOCTBeEHHOH OCH, a TaK2Ke MMeeT MHOXKECTBO MAJICHBKHX

KOJIeC, PACMOMIOXHKCHHbIX BOKPYT ero OOOMa C BO3MOXKHOCTHIO BPallleHHA. Oc MasIGHbKUX
KONIeCc HAXOAATCA B WOCKOCTH OCHOBHOTLO Kolleca, YUTO NO3BOIAeT ThNaHCHOpTHOMYy

CcpedcTBy NepeMellaTbca B HalipaBJIeHHH, NepleHAHKYJIAPHOM MJIOCKOCTH OCHOBHOTO

KoJIeca, a IPH OHOBPeMeHHOM BpallleHHH OCObIIOTO AH MaJICHBKHX KOJIec - B JIFOOOM
HalipaBsIeHHi, BbIOPaHHOM BOAMTesIeM. YupaBMeHHe TpaHCIOPTHbIM CpesCTBOM

OCyIecTBIAeTCA HAKJIOHOM Tesla BOANTesIA, KOTOpOe KOHTpomMpyetca cHucTemMoli

THpOAaTYHMKOB UM 9IEKTPOHHOH CXeMOH ypaBJIeHHA.

Mcnonp30BaHve 3TOTO TpaHCNOPTHOroO CpeCTBA H3-3a HaIM4NA MasIeHbKUX KOTeC

OrpaHHdeHoO NOBepXHOCTBIO, MO KOTOpOH NepeABHTaeTca TpaHCMNOpTHoOe cpeACTBO.

TlopepxHoctb JOJDKHa ObITb TBEPAOH HW AOCTaTOYUHO YUCTOH, HalpumMep OdbucHbIA NON.
Han6onee Onu“3kuM 0 pelliaeMon 3aqade MW TEXHHYeECKON CYIHOCTH ABIIAeTCH

TpaHcnopTHoe cpescTBO eniCycle, CcKOHCTpyHpOBaHHoOe H300petatesem 43 CIOBeHHH
AsiekcaHyepom IoryTHukom, cocTosiijee 43 OMHOTO KOsIeca CO BCTPOeCHHBIM B HETO
3neKTpoMoTopom. Haz konecoM Ip MOMOIIM NOABECKH, COCTOAIIeH 43 AMOPTH3aTOpA U
TIPy2KHHBI, pacnouoxeHo cuaeHbe. [upowaTunk %*ecTKO yKpelsieH K CHACHbIO, Ha KOTOPOM

pacnojaraetca BooUTeIb. A3MeHeHue yra HAKNOHA BOAMTEIA OTHOCHTEIBHO BEPTHKaNH B

TIIOCKOCTH HallpaBIeHHA TBWKEHHA OlpenesAeT TuponaTuMk. CurHan oT ruponaTunka
MOCTYMaeT B IICKTPOHHYIO CHCTeMy H H3MeHACT CKOPOCTb ABHTaTela TaKHM OOpa30m,

YTOObI BepHyTb eniCycle paBpHosecue. B ciryuae ecBOJMTesIb HAKJIOHAETCA BIeped,
CKOPOCTb YBeJIMUMBAeTCA, A CCUM OTKMAbIBACTCA HA3aAN, CKOPOCTb yMeHbiaetca. Takum
o0pa30M Oaslahc TpaHCMOpTHOro CpescCTBa BOCCTaHaBHBaeTcA. HeqocTtaTKoM aHHOTo
TPpaHCHOPTHOroO CpeACTBAa ABJIACTCA TO, UTO CTAOHIMBAIHA TPAHCIOPTHOroO CpeACTBa TO

KpeHy (1poTHBOAeHCcTBHe TaeHuro Ha GOK) OCyYIIeCTBIAeTCA CAMMM BOJMTesIeM
OalaHCHpOBaHHeM Tella W W3MeHeEHHeM MOJOKCHHA KOJIECa OTHOCHTEIbHO BEPTHKaJIbHO
ocu. Tako clocoO coxpaHeHHa PaBHOBECHA CHJIBHO 3aTPYAHUTeseH HW TpeOyeT Oonbuiok

TIpeqBapuTeIbHOM NMOATOTOBKH CaMOro BoUTeA. Kpome Toro, NawqeHuve C TpaHCNOpTHOToO
CpedcTBa H3 CHOA4erO COCTOAHHA CBA3AHO C NOJy4YeHWeM TpaBM.

3anauel 1peIOxwKeHHOrO H300peTeHHA ABJIACTCA CO3MaHHe MpOCcTOro B ypaBJIeHHH U

Oes0NaCHOLrO OAHOKOJIECHOTO TpaHCHOpTHOTLO cCpeCTBAa JIA UCHOJIb30BaHHA B YCIIOBHAX
OTKPBITOTO IpoOcTpaHcTBa, B YACTHOCTH B TOPOACKHX YCIOBHAX.

I[peamaraemMoe TexHHuecKoe pellicHHe MO3BOJIAeT CTAOUIH3HPOBaTbh OAHOKOJIECHOe

TpaHcCHOpTHoe CpesCTBO TO KpeHy HW TeM CaMbIM OOe3ONaACHTb BOJMTeEIA OT TaweHHa Ha OOK.
HloctapneHHas 3afaua pelliaeTca TeM, YTO YCTPOMCTBO cTaOnIM3alMu TpaHCHOpTHOToO
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CpeACTRa COCTOUT 3 ABYX MAXOBMKOB, YCTaHOBJICHHbIX Ha PaMe TpaHCMOpTHOroO CpeACTRBa.

MaxoBuku BpallaroTca B IpOTHBONMOJIOKHBIX HallpaBJICHHAX H HMCIOT BO3MOXKHOCTH

OTKJIOHCHHA B IIJIOCKOCTH, NepleHAIHKyJAPHOM HalpaBIeHHIO ABMXKCHHA TpaHCHOpTHOTo

cpeacTBa. Och BpallleHuaA MaXOBHKOB apasuesIbHbI. O6a MaxXOBUKa CHAOKeHbI YHOpaMH,
YCTAHOBJICHHBIMH TAKUM OOpa30M, YTO Ip HaKJIOHE TpaHCIOPpTHOTO CpesCTBa B CTOPOHYy
OT BEPTHKasJIbBHOTO MOJOKCHUA OCb BPallleHHA TIeEpBOTO MAXOBHKa COXPaHAeT BEPTHKAaIbHOe

MONO*KeHHe, A OCb BPALCHHA BTOPOTO MAXOBHKa OTKIOHAeTCA Ha YTON OTKIOHEHUA

TPaHCIOPTHOTO CpeACTBAa OT BEPTHKAJIbHOrO MOMOKeHHA.

Takxke TlocTaBJieHHad TexXHHuecKad 3aaua pelllaeTca TeM, UTO Ha paMe OJHOKOJIeCHOrO

TPaHCHOpTHOTO CpeACTBa YCTAHOBIIeHO KOseco MH 3aKPeMIeH IJIEKTPOABUMTaTeNb WIA

BpalleHHa Koseca. TakxKe Ha paMe 2%KeCTKO yCTAHOBJICH 10 MeHbIUel Mepe OHH

THpOAATUHK, IpesqHa3HaveHHbIi AJA U3MepeHUuA YIIOBOTO OTKJIOHCHHA PaMBbl OT

BePTHKaJIbBHOrO MOJOKCHUA B MJIOCKOCTH HallpaBJICHHA BAXKEHUA OLHOKOJIECHOTO

TpaHCHOpTHOro cpegxcTB. Ha pame pacnosloxeH OOK yupaBNeHHA TpaHCHOpTHbIM
CPpezICTBOM, TipeqHa3HaueHHbii AI OOPAaOOTKH MOWyUaeMbIxX OT THPOMAaTUHKa pe3yJIbTaTOB

W3MepeHHii UW W3MeCHEHHA CKOPOCTH H HalipaBsIeHHA BpallleHUA IIeKTpOABUTatTema. Kpome
TOFO, Ha paMe pacroNoxKeH OOK aKKYMYNATOPOB, IpeaqHa3HaueHHblii DA WUTAHHA
noTpeOuTeseh IIeKTpodHeprun. C OGenX CTOPOH OT KOJIeca Ha paMe yCTAHOBJICHbI

NOACTaBKH ia HoT Bog_UTeNsA. [pu yTOM OFHOKOJIeECHOe TpaHCIOpTHO CpeCTBO
TONONHUTeIbHO CHAO2%KEHO YCTPOMCTBOM CTaOMIM3allMM TpaHCNOpTHOro cpencTBa,
BKJIOUaIOLNMM B CeOs ABa MaxOoBHKa. MaxoBHKH yCTaHOBJICHbI Ha paMe, BpalllaloTca B
NPOTHBONONOXKHbIX HAalpaBsICGHHAX U UMCIOT BOSMOMKHOCTb OTKJIOHEHHA B TJIOCKOCTH,

NepneHAMKyIApPHOHN HaNpaBIeHHIO ABMXKECHHA TpaHCHOpTHOTro cpescTBa. Ocu Bpalmlenua

M&@XOBHKOB lapasuIeIbHbI. OOa MaxOBHKa CHaOKeHbI YIOPaMH, YCTAHOBJIGCHHbIMH TaKHM

oOpasoM, 4TO Ip HaK/IOHE OAHOKOJIECHOrO TpaHCHOPTHOrO CpeACTBa B CTOPOHY OT
BeEPTHKasIbHOTO MONOKEHUA OCb BPAINeCHHA MeEPBOTO MaXOBHKa COXpaHACT BEPTHKAaIbHoe

NOMOKEHHe, Aa OCb BPAlllCHHA BTOPOTO MaXOBHKa OTKIOHHETCA Ha YTO OTKIIOHCHHA

TpaHCHOPTHOrO CpeACTBAa OT BEPTHKAJIbHOrO MOMOKeHHA.

B 4YacTHOM Cilydae KOeco HU 3IeCKTPOABUTaTesb BBIMOJHEHbI B BUC MOTOP-Kosieca.
B 4acTHOM Cirydae TpaHCcMopTHoe CpeACTBO CHaO*KeHO PyYYKOH WIA OMOPbI pyK BOAUTEIA

C BO3MOXKHOCTbIO (PHKCHPOBAHHA ee B CIIOXKCHHOM H BbIABHHYTOM IIOJIOX%KCHHH.

B vacTHoM cirydae MOACTaBKH JIA HOT TPaHCHOPTHOTO CpeAcTBa CHAaO*KeHbI WaTUMKaMU
HaJIM4HA BOAHTeIA HA TPAHCIOPTHOM CpeACTBe, KOTOPbIe COCAHHEHBI C OJIOKOM yipaBseHHA
TPaHCIOPTHbIM CpeCTBOM.

B YacTHOM cilydae TpaHcnopTHoe cpegqCTBO CHaG*KeHO TaGO Cc pacioOuOX#KeHHbIMH Ha
HeM HHAMKaTopamMH. Ha 3TO TaAONO MOXKET BHIBOAHTbCA HHPOPMAIMA O paOoTe KaK
OTJICIBHBIX IIPHOOPORB, B YaCTHOCTH FacTOTa OOOPOTOB MAXOBHKOB, Tak HU TpaHCcloOpTHOro
CpeCTBa B I[eJIOM, B WaCTHOCTH CKOPOCTH ero TBYDKeHHA.

B yacTHOM Cilydae TpaHcnopTHoe cpeACTBO CHaO*KeHO yNOpaMH-PuKcaTopaMH royeHH
BOMTEeIA.

B vacTHoM ciry4ae Ha KakTO NOACTaBKe Wa HOF TpaHCHOpTHOroO cCpenACTBa yCTaHOBJeH
TO MeHbIleH Mepe OHHH ONOPHbIM PosK.

B yacTHOM cilyuae Ha TpaHClHOpTHOM cpeCTBe MexKAY paMol HW KOJIecOM ycTaHOBJIeHa

cucTeMa TodpeccopuBaHua.

B 4acTHOM Cirydae TpaHCHOpTHOe CpeACTBO CHaAO*KCHO 3alIHTHbIM KOXKYXOM,
BbITIOJIHCHHBIM H3 TOJMMepHOro MaTepnHasia.

B vacTHOM Cirydae 3allMTHbIM KOKYX JOMOTHATeEIbHO CHAOKEH CBETOOTPaKaTesIAMH.
B YacTHOM Cilydae 3allMTHbIM KOKYX JONONIHUTeMbHO CHaO%KeH NO MeHbIIIel Mepe ODHOM
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cbapo.
B 4acTHOM Cilydae TpaHcnopTHoe cpeACTBO JONOJIHHTeIbHO CHaO*KeHO HCTOUHHKOM

3BYKOBOIrO CHTHalia.

B ganbHelitiem u300peTeHue UsIIFOCTpupyetca NOAPOOHBIM ONMcaHHeM KOHKpeTHOTO
TipHMepa BbINOJHeCHHA WH YepTexKaMH, Ha KOTOPBIX:

Ha (bur.1 u300pa2xkeH BapHaHT BbINOJIHCHHA TpaHCHOpTHOTLo CpedcTBa;

Ha (pur.2 u300paxeHa NpHHUWMMaNbHad CXeEMa TpaHCIOpTHOro CpedcTBa;
Ha (pur.3 - BapHaHT BHINOMHeHHA TpaHCHOpTHOroO cpeACTBa C ABHTatTesieM Hu

TpaHcMuccHel;

Ha (pur.4 - MofcTaBKa WIA HOT BODUTeNA C YCTAHOBJICHHBIMH ONOPHbIMH posMKaMy;
Ha (pur.5 - 1pHMep yCTaHOBKH MaXOBHKOB Ha TpaHCIOpTHOM CpedCTBe;
Ha (bur.6 v300paxkeHa MpHHUWNHabHad CXeMa paooTsl ycTpolicTBa cTaOumM3alHH

TpaHCNOpTHOToOcpeACcTBa.

3aABIAeMOe OAHOKOIIeCHOe TpaHCHOpTHOe CpeACTBO, Kak T1OKa3aHo Ha cbur.1 uv chur.2,
cofepxKHT pamy | c ycTaHOBJIGHHbIM B paMe KOJIecoM 2 H 3JIeKTpoBUTaTeem 3. Komeco 2 4

QNeKTpOABUTatTelb 3 OOOpyHOBaHbI TpaHcmuccHeli 4 AIan Tepeqauv KpyTAWero MOMeHTa OT
3NeKTpOABHTatena 3 K Kosecy 2 (dbur.3). B kKauecTBe TpaHcMHccHH 4 MOTyT ObITb
HCNOJb3OBaHEL, HallpHMep, elHaxaA WIM peMeHHasx NepeyzauH.

B onncprpaeMol KOHKpeTHOM KOHCTPYKUMH KOseco 2 MW IIeEKTPOABHTaTelb 3
YCTAHOBJICHbI Ha OJHOM OCH HW COBMECTHO OOpa3yIOT MOTOP-KoOIeco.

Koseco 2 Kpenutca K pame | Yepe3 CHcTemMy NOApeccopuBanua 5, KoTOpasd Ha cur. 1

vu300paxeHa CxemMaTHyeckH. Kak npuMmep, B ONMCbIBAeMOM KOHCTPyKUMH B KauecTBe
CHCTeEMBI TOJPeccOpNBaHHA UCTOMNb3YTIOTCA AMOPTH3aTOP HW IpyxKUHA.

Takxke Ha paMe | 3aaBJISeMOro TpaHCHOpTHOroO cpedAcTBa, Kak T1OKa3aHo Ha dur.1,

2KeECTKO YCTAHOBJICH THposaTunk 6. Cuposaruuk 6 peructpupyer yrosl HaksIOHa
TpaHCNOPTHOTO CpeACTBA B TITOCKOCTH HalipaBIIeHWsA ABYXKEHHA - yTO TaHTaxka.

TupogaTunk 6 coeqHHeH C OJIOKOM 7 yipaBsIeHHA TpaHCHOpTHOTLO cCpeACTBa.

Takxke Ha paMe 1 TpaHcnopTHOro cpescTBa 3akKpelsieH OOK 8 AKKYMYJIATOPOB.
C o6eux CTOPOH OT KosIeca 2 Ha pame 1 ycTaHOBJIeHbI MOACTaBKH 9 AUIA HOT BODUTENA.

Kaxyaa nogcTaBka 9 Wiad HOT BOAUTeA CHAO*KeHA AaTanKaMyH 10 HanM4nA BOANTeNA HA

TpaHCNOpTHOM cpeCTBe HW 10 MeHbIUehH Mepe OJHHM OMOPHBbIM POuHKOM 11, Kak 3TO

TlOKa3aHo Ha (pur.4. B omucbIBaeMOM TIpuMepe B KayecTBe AaTuHkosB 10 vcnomb3yroTca
KOHUeBble BLIKIFOUATENM. JlaTanKu 10 HaM4nA BOANTeIA COCHHHEHEI C OIOKOM 7

yIpaBJICHHA TpaHCNOpTHOro cpecTBa.

TpaHcnopTHoe cpeqcTBO UMeeT yCTpOMcTBO cTaOMIM3alnu, COCTOAee U3 TBYX
MaXOBHKOB 12, ycCTaHOBJICHHBIX Ha pamMe 1 TpaHcnopTHOro cpegcTBa. IIpumMep ycTaHoBKH

MAaXOBHKOB 12 Ha paMe | 1oKa3aH Ha :bur.5. OOa MaxoBuka 12 cHaOxKeHbI ynopaMmH 13.

Maxosnku 12 cHaOxKeHbI IeKTpoABUratenaMnu 14 MaxoBHKoB (cbur.5), KOTOpble COeqHHeHbI
Cc OFOKOM 8 AaKKYMYJATOPOB MH BKJIFOUAIOTCA OTMCJIBHBIM BbIKIFOUaTeIemM. MaxoBuku 12
YCTAHOBIJICHBI C BOSMOXKHOCTIO BPalleHHA B MPOTHBOTIOMOXKHBIX HalnpaBseHHAX (ur.6) 4

HMEIOT BO3MOXKHOCTL OTKIIOHCHHA B NOCKOCTH, NepneHAVKyIAPHON HalpaBeHuIo

UBWKCHHA TpaHCMOpTHOro cpegzcTBa (dur.5 u dur.6). pu sTomM mpu OTKJIOHCHHH paMbBl |
OT BepTHKasILHOLO MOJIOMKeHHA B MJIOCKOCTH, NeplleHANKyIAPHOK HallpaBeHHlo JBYHKeHHA

TpaHCHOPTHOTO CpeACTBa, OCb OAHOTO M3 MaXOBHKOB 12 ocTaeTca B BepTHKaNIbHOM

MOJIOXKCHUH, a OCb APYOro OTKIIOHACTCA BMecTe c pamol 1, yHepxuBaAcb ynopom 13.

TpaHcnopTHoe cpencTso (dur.1) cHaOoxkeHO HHAMKaTOpaMH 15, B OIMCbIBaeMOM TIpHMepe

pacHosOX%KeHHbIMH Ha pyyKe 16 Aa Onops! BogMTena. AnguKaropsr 15 BEImOuHeHBSI,
HalipuMep, B Bue TaOno. Pyuka 16 AA ONOpbI BODMTeIA ycTAaHOBJIeHa Ha pame | u,ANA
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yHoOcTBa 3KCI1yaTalMu TpaHCMOpTHOTO CpevCTBAa, HMeeT BO3MOXKHOCTH (bUKcalHu To

MeHbIleH Mepe B BLITBHHYTOM H CJIOXKeCHHOM COCTOAHHH.

Jia yHOOcCTBa TpaHCHOpTHOe CpeACTBO MO2KeT ObITb CHAOMKeHO YIOPaMH-

dbukcaTopamu 17 roneHu BOANTENA, *KeCTKO IPHKpelsICHHbIMH K pame 1 TpaHcnopTHOTo
cpecTBa, HW KoxKyXxoM 18. Ja Oe30MacHOCTH 9KcIiIyaTayHu TpaHCcnOpTHOLo cpeCcTBa
Koxyx 18 ocHalljeH CBeTOOTpaxaTeAMH 19 u dapo20. TakoxKe Ja Oe30NacHOCTH Ha

TpaHCHNOpTHOM cCpeACTBe yCTAHOBJIEH HCTOUHMK 3BYKOBOTO curHasa 21.
T[utranve Bcex ToTpeOuTeneli 3eKTPOIHEPIHN TPaHCHOPTHOTO CpeACTBA, a HMeCHHO

3ICKTPOABHTatema 3, rHponaTuuKa 6, O1OKa 7 yIIpaBIICHHA TPAaHCHOPTHOroO CpescTBa,

3IEKTpOABMTaTesei MaXOBHKOB 12, HHAMKaTOpOB 15, dap20, ucTOUHHKa 3BYKOBOTO
cHrHasia 21, WpoH3BOAHTCaA OT OFIOKa 8 AKKYMYHATOPOB.

TpaHcnopTHoe cpexqcTBO paOoTaeT CieaqYIOWHM OOpa3om.

TpaHcnopTHoe cpecxqcTBoO ycTaHaBIIMBaIoT B BEPTHKaJIbHOe MOIO*ReHHE U, yAepxXKUBaA ETO
3a pyuky 16, Mpou3BOAAT BKJIIOUCHHE JICKTPOABHTatTesieh MaxXOBHKOoB12. Jlo Hadopa
MAaXOBHKaMH 12 HeOOXOAHMOL WaCTOTbI OOOPOTOB TpaHCHOPpTHOE CpeACTBO JOJDKHO

HaXOAMTbCA B BEPTHKAJIBHOM TIOIOKeHHM. O AZOcTwWKeHHM MaxOBHkaMH 12 4acTOTBI
OOOPOTOB, HEOOXOAMMBIX AJA PAOOTHI YCTPOHCTBa CTAOMIM3allM, CHTHaAIH3UpyIoT
WHAUKaTopst 15.

Tlocie BKJTIOUeHHA YCTPOlicTBa CTAOHMIH3alMH TpaHCcliopTHOro CpeACTBa BOJMTes/Ib BCTaeT
HOTaMy Ha ToscTaBKH Y. Ilpu »sToM AaTunkH 10 HanMuna BOANTeEMA Ha TpaHcIlOopTHOM

CpeCTBe BKIOUAaIOT OOK 7 yIpaBAeHHA TPaHCIMOPTHBIM CpesCTBOM.

Bogutesb Ha TPaHCHOpTHOM CpeACTBe HAYMHACT JBYOKeHHe, Halpumep, Bueped. Jia
3TOTO HOCTATOUHO HaAKIOHUTb TpaHcnopTHoe CpesACTBO B CTOPOHY TipezMoMaraemMoro

aBpwxKenua. HaknoH MOXKHO NMpOn3SBOAHTh kak HCHONB3ya pydky 16 Ana ONOpbI BOAUTeNA,

Tak HW youopbi-duKcaTopbi 17 wiv UCnOsb3yA UX COBMeCTHO. bioK 7 yupaBsIeHHA MO JAHHbIM
06 yrile OTKIOHEHHA OT BEPTMKAaIN B TIJIOCKOCTH HalpaBeHHa TBWKeHUA (YrON TaHTaxka),
TONY4aeMbIM OT THpoAaATuMkKa 6, CTPeMUTCA COXPaHHTb yCTOHMYMBOE NOO*wKeHHe

TpaHCHNOPpTHOLoO cpeACTBa lO TAaHTAXKY, H3MeCHAA CKOPOCTh H HallpaBseHve BpallleHua

3nekTpozBuratens. B mporecce paBHOMepHOToO NpsAMOJIMHeEMHOTO ABYXKeHHA
YCTaHaBIHBaeTca OaslaHe MEXKAY CKOPOCTbIO ABIOKEHHA TPAHCHOPTHOTO CpeACTBA H YIJIOM
HakjIOHa TpaHCHOpTHOro cpecTBa (yrJIOM TaHTaxa). JIroOoe u3MeHeHHe yrsia HaKIOHa
TpaHCNOPpTHOTO CpeACTBA IPUBOAUT K W3MeCHEHHIO CKOPOCTH UM HalipaBIeHuaA BpalleHua

eKTPOABHTaTenA 3 H, CHeHOBATeIBHO, K BOCCTAHOBJICHHIO HEOOXOAHMOTLO OaslaHca MexAy
CKOPOCTbIO JBMXKeHUA TPaHCNOpTHOIoO CpeACTBa HW ero HAKJIOHOM MO TaHraxy.

TopMoxeHHe TpaHCHOpTHOTo CpeNCTBa NpOM3BOAMTCA IyTeM HepeBowa TpaHCNopTHOTo
cpezCTBa B BepTHKabHoe NOOKeHHe.

TakuM 0o6pa30M, TpaHCcnopTHoe CcpeACTBO BMecTe C BODHTeIeM COxpaHaeT yCTOMYHBOE

MONO*KeHWE U UMECT BO3MOXKHOCTH HAGOPA CKOPOCTH HU TOPMOXKeHHA.
BesonacHocTb HCNONb30BaHHA TpaHclOpTHOro cpedCTBa NOBbIMAeTCA 3a CUT

HaTuvkos 10 Hasmuna BOAMTeIA Ha Hem. IIpu oTCyTCTBHM OOeHX HOT BOAMTeIA Ha

NOACTaBkax 9 TpaHCMOpTHOro cpevCcTBa, O UeM NOsaeTca CurHall OT DZaTuMkosB 10 B GOK 7
yupaBNeHHaA TpaHcHOpTHOro CpeACTBa, NOUHOCTHIO OTKIOUACTCA NOWaya TOKa Ha

3ICKTPOABHTatTesIb 3 U TPaHCHOpTHOe CpeACTBO MOXKHO OYKCHPOBAThb TOIbKO BPYUHy!o.

Takoxe Ge30NacHOCTb JBMWOKeHUA NOBBIMIAeTCA 34 CUT YCTAHOBKM ONOPHBIX pomMKos 11
Ha nogcTaBKax 9 za Hor. IIpu DBwWKeHHH B HeMOcpesACTBeHHOM OM30CTH OT BEPTHKAaJIbHbIX
MOBepXHoOcTeli, HalipuMep MapatietTa, CTeHbI WIM BbICOKOTO Oopmlopa, 3HAaIHTeIbHO

CHWKACTCA PUCK 3alleMICHHA TpaHCIOpTHOLO CpeACTBa BbICTyMarolllen WacTbIo, a HMCHHO

MOACTaBKOH 9 AIA HOT, 3a MOBepxHoctTpb. PomuKu 11 ocyllecTBIAIOT BYTOM Ciy4ae
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CKOJIBIKEHHE TIO BepTHKasIbHOU TNOBCPXHOCTH HW MpetOTBpaiMaroT 3alensenve MOAWCTABOK 9

Ia HOT C YIOMAHYTOH NOBEPXHOCThIO, KOTOPOCe MOXeT IpPHBecTH K HEKOHTPOMMpyeMoMy

TlaJeHHIO TPaHCIOPTHOTO CpeACTBa BMeCTe C BOAMTelIeM.

BezonmacHoctTsh ABYOKCHUA TakoKe NOBbBUMACTCHA, a YIpABJICHHe TDaHCHOPTHbIM CpeotCTBOoM
yUpomactca 3a CUCT HasJIM4HA HA TDAHCHOPpTHOM CpeyCTBe yNOpoB-uKcaTopos 16 rosenu
BoguTeisa. BoqHTeIb, yuupadch B YHOpbi-puKcaTopbl 17, yaoOHO d@uKcHpyeT HOrH Ha
TpaHCMOpTHOM CpedCTBe, a TaKxKe UMCeT TJONOMJHUTCHIBHY!IO BOSMOXHOCTK perysJIMpOBaTh

HaKJIOH TpaHCHOpTHOToO CpeACTBa Hp NOMOLIH HOF HU YIpaBIATh CKOPOCTbIO

TpaHCNOpTHOTo cpeACTBa.

Jina 3alIMUTbI BOAUTCIIA OT BOSMOOKHBIX TPASCBBIX BbIOPOCOB HM3-NO7 Kojleca 2, TONaAIAHUA
ONe@KbI B KOJIeco 2 TPAHCIOpTHOe CpeNCTBO CHAO27KECHO KOXKYXOM 18. B wemax oOMerueHHa
KOHCTPYKUMU KOXKYX BbINONHEH W3 NOJMMepHOro MaTepHasa, HallpuMep H3

KOMIO3HIMOHHOTO MaTepHasia Ha OCHOBe TOJMKapOouata 4 ABC-nsacruka.
Jina oOecneucHHaA Oe30TacHOCTH lepeABMWKCHHA Ha TPaHCHOPTHOM CpeCTBe B YCIIOBHAX

TJIOXOH BAAMUMOCTH TpaHCiopTHoe cpeACTBO CHaOx%KeHO CBeTOOTpaxKatTelAMH 19 4 dapor 20,

YyCTaHOBJICHHBIMH Ha Koxyxe 18.

B penax oOecnheveHHaA Oe30MacHOCTH Y4aCTHHKOB JBMWKCHHA TpaHCHOpTHOe CpeaCcTBO
CHaO*#weHO HCTOUHHKOM 3BYKOBOrO CHTHasia 21.

DMopmysia H300peTeHua
1. OqHOKOIecHOe TPaHCHOpTHoe CpeACTBO, COCTOAIIee H3 paMbl WH YCTAHOBJICHHBIX Ha

PaMe KOsleca, WIEKTPOABUMraTeNA AJA BpalljeHusA KOsIeca, WO MeHbluel Mepe OAHOrO

THpoOAaTunKa, COEAMHEHHOTO C HUM O0Ka YIpaBNeHHA TpaHCnOpTHbIM CpencTBOM,
TipeqHashaveHHbIM Ait OOpaooTKH H3MepeHHi THPOTaTYHKOM YINOBOTO OTKIIOHCHHA PaMbI
OT BEPTHKaJIbBHOrO NOJIOXRKEHUA B MJIOCKOCTH HallpaBJICHHA JIBH2KCEHHA OAHOKOJIECHOrO

TpaHCnOpTHOroO CpeACTBa HW W3MEHEHHA CKOPOCTH HW HalpaBieHHua BpallleHuat

ICKTPOABHTaTesA, OFOKAa AKKYMYNATOPOB, MOACTaBOK AJIf HOT BOAMTeIA, YCTAHOBJICHHbIX

Ha paMe C OOe€HX CTOPOH OT KOsIeca, OTIMUATOlleeca TEM, TO OAHOKOJIECHOe THPAHCHOpTHOe
CPeACTBO JONONHUTENbBHO CHAOKEHO YCTPOMCTBOM CTaGHIH3allHu TpaHcnoOpTHOro
CPpeACTBa, BKJIIOUaIONIHM B CeOs Ba MAXOBHKa, YCTaHOBJICHHBIX Ha PaMe, KOTOPBIe
BpalllaloTcs B TIPOTHBOMOMOXKHbIX HallpaBsJICHHAX HU YCTAHOBJICHbI C BOSMOXKHOCTbIO

OTKJOHEHHA B MIOCKOCTH, NepneHIMKyIAPHOM HaNpaBIeHHIO ABMXKeHUA TpaHCHOpTHOTO

CpeCTBa, IIpH 3TOM OCH BpallleHHA MaXOBHKOB TlapaJUIeIbHbI, OO€ MAXOBHKa CHaAO*KeHbI
yuOopaMH, YCTaHOBJICHHbIMH TaKHM OOpa30M, TO IPH HaKIOHE OAHOKOIeECHOTO
TpaHCHOpTHOroO CpeACTBa B CTOPOHY OT BepTHKAaANbHOTO NOMOKEHUA OCh BPAlleHHA

TlepBOrO MAaXOBHKa COXpaHAeT BePTHKasIbHOe NONO*KEHHE, a OCb BPALlleHHA BTOPOTO

MAaXOBHKa OTKJIOHACTCA HA YIOJI OTKIJIOHEHHA TPaHCIOPTHOroO CpeACTBA OT BEPTHKAJIbHOTO
MONO2%xKeHUA.

2. OMHOKOJIecHOe TPaHCHOpTHOe CpeACTBO To 11.1, OTMM4MArIOleeca TEM, YTO KOeCco H

3ICKTPOABHTaTelIb BbITIOJIHCHbI B BUC MOTOP-KoJleca.

3. OFHOKOMecHoO!e TPaHCHOpTHOe CpevCTBO To 11.1, oTNMUAaTOLIeeca TeM, YTO
TpaHCHOpTHoe CpeACTBO CHaO2*KeHO PyYKOH ANA OMOPbI BOAMTEIA, KOTOPadt HMeeT
BO3MO2%KHOCTb (PUKCaIHH ee B CIIOXKCHHOM H BbIBHHYTOM TOJIO%KeHHAX.

4, OqHOKOecHOoe TpaHcnopTHoe cpezcTBO no 0.1, oTNMUAaTOleeca TeM, UTO NOACTaBKH
Ia HOT CHaO*KeHbI TaTYHKaMH HaIM4HA BODMTeIA HA TDAHCIOPTHOM CpeCTBe, KOTOpHIe
COCJHHeHBbI C OJIOKOM YpaBIICHHA TpaHCIOPTHBbIM CpevACTBOM.

5, OAHOKOIeCHOe TPaHCHOpTHOE CpesCTBO To 11.1, oTAMU4aIOleeca TeM, YTO
TpaHcnopTHoe cpevACTBO CHaO»xKeHO HHAMKaTOpaMA paoorTbl CHCTeM TpaHcnopTHoro
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cpencTBa.

6. OFHOKONecHoOe TPaHCNOpTHoe cpeACTBO 10 11.1, oTMMUYAaIOMIeecaA TeM, UTO

TpaHCHOpTHOe CpeACTBO AOMOJHHTeNIbHO CHAOKeHO yIOpaMH-spukcaTOpaMH FoJleHH
BOAMTeNS.

7, OTHOKOTecHoOe TNAHCNOPTHOE CpeACTBO TO 11.1, OTMMUATOMIeecaA TeM, UTO KaxkTaa

NOACTaBKa JIA HO BOAMTeIA CHaOrxKeHa TO MeHbILel Mepe OMHHM OMOPHbIM POJIMKOM,

YCTAHOBJICHHBIM C BHeILIHel CTOPOHbI MOACTaBKH.

8. OMHOKOJIecHOe THaAHCHOpTHOe CpeACTBO 10 11.1, oTMMYATOIIeeca TEM, UTO MEX*KAy

paMmMoit W KoNecoM ycTaHOBNeHa CHcTeMa NOApeccopHBaHHa”.

9, OnHOKOecHoOe TpaHCNOpTHoe CpeaCTBO 10 11.1, oTMMUaTOMIeecaA TeM, UTO
TpaHCHOpTHOe CpeACTBO CHAO%KCHO 3allIMTHbIM KOXKYXOM, BbITIOJHCHHBIM H3 MOJMMepHOro
MatTepHawa.

10. OqHOKOMeCcHOe TpaHCHOpTHoOEe CpesACTBO 10 11.9, OTIMUAIOMLeecH TEM, UTO 3alNMTHBIi
KOKYX JOMOMHUTCIbHO CHAOKCH CBCTOOTPaxKatTesamMu.

11. OqHOKOsIecHOe TpaHChnOpTHoe cpesCTBO Mo 11.9, OTIMUAFOleecsh TEM, UTO 3alMTHbI

KOKYX JONOWHUTeIbHO CHAO%KEH MO MeHbiIle Mepe OHOK tbapol.
12. OFHOKoONecHoe THNaHCnopTHoe CpeACTBO No 11.9, oTMMYAIOMLeecaA TEM, UTO

TpaHCHOpTHOe CpeACTBO AOMOJHHTeNIbHO CHAOKeCHO HCTOUHHKOM 3BYKOBOTO CHrHala.

13. YcrpolicTBo cTaOusIM3all4u TpaHCHOpTHOroO CpeACTBAa, COCTOATIee 43 JIBYX
MAaXOBHKOB, YCTaHOBJICHHBIX Ha PaMe TPaHCHOpTHOTLo CpeACTBa, KOTOPble BpalaroTca B

MpPOTHBOMONOXHKHEIX HalpaBIeHHAX UW UMCIOT BOSMOXRKHOCTL OTKMOHEHHA B MOCKOCTH,

NePNeHAMKYAPHOU HanpaBJeHHlo JBHXKEHUA TPpaHCHOPTHOLO CpeACTBa, IPH 3ITOM OCH

BpallleHuA MaXOBMKOB TapasiesIbHbI, O64 MAXOBMKa CHAO*KEHBI YIOpaMyu,
YCTAHOBJICHHBIMH TAKUM OOpa30M, ITO TIP HakJOHE TpaHCMOPpTHOTO CpesCTBa B CTOPOHYy
OT BEPTHKaJIbHOrO NOJOKEHHA OCb BPALCHHA NEPBOrO MAXOBHMKa COXPaHAeT BEPTHKaJIbHOE

TIONOKEeHHE, a OCh BPAICHHA BTOPOTO MAXOBHMKa OTKIIOHAETCH Ha YTOI OTKIOHEHHA

TpaHCNOPTHOLO CpeACTBA OT BEPTUKAIbHOrO MONO*KeHHA.
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Abstract of CN202669832 (U}

The uliiy model discloses a circucontrol device with a complex programmabie logic
device (CPLD) to control a motor of a balance car. The circuit control device with the
OPLO to control the motor of the balance car comprises a balance signal sensor, a
signal detecting device, a signal processing device, a motor control signal setting
device, a CPLD motor control output interface, a motor drive device, a motor, a moter
velocity detecting device, a motor current detecting sensor and a motor temperature
detecting sensor, wherein the balance signal sensor, the signal detecting device, the
signal processing device, the motor control signal setting device, the CPLD motor
control cuipul interface, the motor drive device and the motor are conmecied in
sequence. One ends of the motor velocity detecting device, the motor current detecting
sensor and the motor temperature detecting sensor are connected with the motor, and
the other ends of the motor velocity detecting device, ihe motor currant detecting
sensor and the motor temperature detecting sensor are connected with the motor
contral signal setting device. The circull control device with the CPLD to control the
motor of the balance car can solve the technical problems of protecting tne motor and
high velocity.
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CLAIVSCNGE 

L

‘Thecircuit control device for controlling the balance car motorby using CELD, including balance signal sensor,

motordrive device and motor, is characterized in that: signal detection device, signal processing device, motor

control signal setting device, CALD motorcontrol output interface, motor speed are also included. Detection

device, motor current detecting sensor, motor temperature detecting sensor; wherein balance signal sensor,signal

detecting device, signal processing device, motor control signal setting device, CH_Dmotor control output

interface, motor driving device, motorare sequentially connected; motor speed detecting device The three

devices of the motor current detecting sensor and the motor ternperature detecting sensor are connected to the

motorat one end and to the motor control signal setting device at the other end.

2

Accircuit control apparatus for controlling a balancer motorusing a CP.Daccording to claim 1 wherein said

balance signal sensor is mounted in the balancecarrier carrying device at an intermediate position of the two

wheel bodies disposed oppositely and coaxially.

3

‘The circuit control device for controlling a balance car motor using a CH.Daccording to claim 1 wherein the

balance signal sensor comprises a gyro chip and an accelerometer chip. and the two chips are respectively

connected to the signal processing device.

4

Acircuit control device for controlling a balance car motor using a CP_Daccording to claim 1 wherein said
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signal processing deviceis a circuit control board composed ofa CPLD control chip.
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DESCRIPTION CN ZO0Bb0GS 

The utility model discloses a circuit control device for controlling a balance car motorbyusing a CPLD, which

comprises a balancesignal sensor, a signal detection device, a signal processing device, a motor controlsignal

setting device, aPLD motorcontro] output interface, a motordrive device, a motor and a motor. Speed

detecting device, motor current detectingsensor, motor temperature detectingsensor; wherein balance signal

sensor, signal detecting device, signal processing device, motor controlsignal setting device, CPLD motor

control output interface, motordriving device, motor are connected in sequence; motor speed detection The

three devices of the device, the motor current detecting sensor and the motor temperature detecting sensor are

connected to the motorat one end and to the motor controlsignal setting device at the other end. Theutility

model can solve the technical problem ofrealizing protection of the motor andfast protection speed.

Circuit control device for controlling balance car motor using CPLD

Technical field

‘The presentinvention relates to a circuit control devicefor controlling a balance motorusing a CPLD.

Background technique

The balance car is a self balanced personal transportation vehicle thatis self-balancing. [tis a kind ofurban

transportation and a newvehicle that has never been seen before. The principle of operationofthe balancecaris

mainly the principle of aircraft balance, which is the automatic balancing ability of the vehicleitself. [tuses a built-

in precision electronic gyroscope to determinethe posture of the vehicle body. After calculating the appropriate

19-11-2019 1 DGL Exhibit 1002

Page 0716



DGL Exhibit 1002
Page 0717

command through a sophisticated and high-speed central microprocessor, the motoris driven to achieve a

balanced effect. However, at present, the application of DC motorin the balance car productsis very extensive,

and the control requirements for the motorare getting higher and higher. Manyrelated products have many

drawbacks for the selection ofthe motor chip, the cost control, and the control scheme, such as the motor. The

protectionis not in place, the protection speed is not fast enough.

CPLD isa complex programmable digital logic integrated circuit that allows users to construct their ownlogic

functions according to their needs.

Utility model content

The purpose ofthe utility modelis to provide a circuit control device for controlling a balance motor

byusing a CPLD,and to solve the technical problem ofrealizing protection of the motorand fast protection

speed,

Use CPLD to control the circuit control device of the balance motor, including balance signal sensor,

signal detection device, signal processing device, motor control signal setting device,CPLD motorcontro!

output interface, motor drive device, motor, motor speed detection device, motor current detection Sensor,

motor temperature detecting sensor, wherein balancesignal sensor, signal detecting device, signal processing

device, moter controlsignal setting device, CPLD motorcontrol output interface, motor driving device, motor

are connected in sequence; motor speed detecting device, motor current detecting sensor, The three devices of

the motortemperature detecting sensorare connected to the motorat one end and to the motorcontrolsignal

setting device at the other end.

The balance signal sensor is mountedin the balance vehicle carrying device at an intermediate position

between the two wheel bodies that are opposite and coaxiallydisposed.

Thebalanced signal sensorincludes a gyro chip and an accelerometer chip, and the two chips are

respectively connected to the signal processing device.

The signal processing device is a circuit control board composed ofa CPLD control chip.

The utility model has the beneficial effects that the utility model utilizes the CPLD control chip as the
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main control chip, which has the advantages of flexible programming, high integration, short design and

development period, wide application range, advanced developmenttools, low design and manufacturing cost,

and designer Low hardware experience, standard products withouttesting, strong confidentiality, popular price,

simple circuit structure, low cost, perfect protection mechanism, and synchronous control. Apply CPLDto the

motor control of the balance car Protection and high protection speed.

DRAWINGS

lisa block diapram showingthe overall structure of a circuit control device in an embodiment;

Figure 11, Gyrochip, 12 Accelerometerchip, 2  Signaldetection device, 2 Signal processing device, 4

Motor control signal setting device,4CPLD motor control output interface,G=Motor drive unit, 7.

Motor,& Motorspeed detecting device, Q Motorcurrent detection sensor, 1Q Motor temperature
detection sensor.

detailed description

The balancevehicle to which the circuit control deviceis applied includes a traveling device mounted on the

carrying device, a carrying device and a steering device, and a circuit control device mounted in the carrying
device.

The carrying deviceis installed between the two wheel bodies disposed opposite to each otherin the traveling

device for carrying the user to walk underthe drivingofthe traveling device.

The circuit control device inchudes a gyro chip 11 and an accelerometer 12as a balance signal sensor, a signal

detecting device 2 asignal processing device 3 a motor control signal setting device 4 a CPLD motorcontrol

output interface 5 a motordriving device G and a motor7, Motor speed detecting device 8 motor current

detecting sensor 9 motor temperature detecting sensor 10 wherein balancesignal sensor L, signal detecting

device 2, signal processing device 3 motor controlsignal setting device 4 CPLD motor control outputinterface

5, motordrive The device Gand the motor 7 are sequentially connected to receive signals and perform

corresponding actions; the three devices of the motorspeed detecting device 8 the motor currentdetecting

sensor 9 and the motor temperature detecting sensor 1Oare connected to the motor 7at one end, and the motor

is connected to the motor at the other end. The contralsignalsetting means 4is connected.
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The gyro chip Li and the accelerometer 12are mountedin the balance vehicle carrying device at intermediate

positions ofthe two coaxial bodies disposed opposite each other. The two sensors collect angular velocity and

acceleration signals and generate corresponding voltage signals.

The signal detecting device 2, the signal processing device 3 and the motorcontrol signal setting device 4

together form a conventional CPLD chip controlcircuit board, which uses a preset propramto perform

corresponding actions, and the CPLD chip controls the circuit board and the circuit board to be used. The

procedures are implemented by thoseskilled in the art and will not be described too much herein.

The signal detecting device 2is a circuit control board capable of detecting signals of the gyro chip 11 and the

accelerometer L2and performing preliminary amplification filtering processing.

The signal processing device Sis a circuit control board capable ofperforming data processing onthe signal

detected by the signal detecting device Zand convertingit into a digital signal usable for communication.

‘The motor control signal setting device 4is a circuit control boardforsetting the duty ratio of the pulse width

modulation PWMandthe direction ofrotation required by the motor 7accordingto the digital signal given by

the signal processing device, and the above duty ratio means A series of ideal pulse cycle sequences such as a

square wave, the ratio of the duration of a positive pulse to the total pulse period.

The CPLD motor control output interface Scormmunicates with the motor control signal setting device 4

through the parallel port, and the final pulse width modulation PWMsignal andthedirectionsignal are

syachronously sent out.

The motordriving device Gis a driving device used by the current balancing vehicle, and power- amplifies the

pulse width modulation PWMgiven by the CPLD motorcontrol output interface Sto drive the motor7.

The motor 7is controlled by the motor drive unit Gto perform forward and reverse rotation ofdifferent numbers
ofrevolutions to maintain the balance of the balance vehicle.

‘The motor temperature detecting sensor Sis used to detect the temperature of the motor. When the temperature

ofthe motor 7exceeds a certain set value, an alarm signal is generated and the signal is fed back to the motor
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control signal setting device 4 and the motorcontrolsignal setting device 4is issued, The operation command

protects the motor7.

‘The motor current detecting sensor Ousesthe resistor to detect the current passing through the motor 7, When

the motor 7current exceeds acertain set value, an alarm signal is generated and the signalis fed back to the motor

controlsignal setting device 4 and the motor controlsignal setting device 4will issue an operating command to

properly control the current.

The motor rotation speed detecting device lOdetects the current rotation speed and the rotation speed direction

ofthe motor 7by using the Hall logic relationship, and feeds back the detected value back to the motor control

signal setting device 4, when the speed of the motor 7 exceedsa certain set value, according to The speed limit

adjustment of the pulse width modulation PWMduty cycleis required.

In summary, the above description is only a preferred embodiment of the present invention, and all changes and

modifications made in accordance with the scope ofthe present invention should be covered by the patent of the

present invention.
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Information:

This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe indicated documents,
characterized by the applicant, and including page counts, where applicable.It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shownonthis
AcknowledgementReceiptwill establish the filing date of the application.
National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903indicating acceptanceof the application as a
national stage submission under35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
New International Application Filed with the USPTO as a Receiving Office
If a new internationalapplication is being filed and the international application includes the necessary components for
an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
nationalsecurity, and the date shownon this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
! OX.

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO ITOT CLAIMSJIND CLAIMS

25 416/658,020 10/18/2019 3782 1265 HANGO1-10008

 
 
   

CONFIRMATION NO.6585

93990 FILING RECEIPT

P.O,DRAWER800880 NOWL.yg
DALLAS, TX 75380

Date Mailed: 11/07/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR,and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Pleaseverify the accuracyof the data presented onthis receipt.If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTO processesthe reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Jiawei YING, Hangzhou, CHINA;
Shaojun CAO, Hangzhou, CHINA;

Applicant(s)
HangzhouChic Intelligent Technology Co., Ltd., Hangzhou, CHINA;

Powerof Attorney: The patent practitioners associated with Customer Number 23990

Domestic Priority data as claimed by applicant
This application is a CON of 16/429,636 06/03/2019 PAT 10486764
which is a CONof 15/160,589 05/20/2016 PAT 10336392
which is a CON of 14/773,650 09/08/2015 PAT 9376155
whichis a 371 of PCT/CN2014/092849 12/02/2014

Foreign Applications (You maybeeligible to benefit from the Patent Prosecution Highway program at the
USPTO.Please see http://www.uspto.gov for more information.)
CHINA 201410262353.9 06/13/2014 No Access Code Provided

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/05/2019

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention,
is US 16/658,020

Projected Publication Date: 02/13/2020

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **

Title

ELECTRIC VEHICLE

Preliminary Class

229

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider thefiling of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies the filing
of patent applications on the sameinvention in membercountries, but does notresult in a grantof "an international
patent" and doesnoteliminate the needof applicantsto file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance asto the status of applicant's license for foreignfiling.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents”(specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTO website at http://“www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific

page 2 of 4

DGL Exhibit 1002

Page 0738



DGL Exhibit 1002
Page 0739

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and maybe usedat any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grantof a license doesnot in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOESNOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

 

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote andfacilitate business investment. SelectUSAprovides information assistance to the international investor
community; serves as an ombudsmanfor existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic developmentorganizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http:/Awww.SelectUSA.govorcall
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/658,020

APPLICATION AS FILED - PART| OTHER THAN

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY

BASIC FEE
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE
SEARCHPm) N/A N/A N/A 330 NA||
SCNasen(37 CFR 1.16(0)

TOTAL CLANS
INDEPENDENT CCAS

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(37 CFR 1.16(s)) 50 sheetsorfraction thereof. See 35 U.S.C.

41(a)(1)(G) and 37 CFR 1.16(s).

MULTIPLE DEPENDENT CLAIM PRESENT(37 CFR 1.16(j))

OTHER THAN

(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY

* If the difference in column 1 is less than zero, enter "0" in column 2.

APPLICATION AS AMENDED- PARTII

CLAIMS HIGHEST
REMAINING NUMBER ADDITIONAL ADDITIONAL

AFTER PREVIOUSLY FEE($)
AMENDMENT PAID FOR

Total
(37 CFR 1.16(i))

Independent(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTA

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST

REMAINING NUMBER ADDITIONAL
AFTER PREVIOUSLY FEE($)

AMENDMENT PAID FOR
Total

(37 CFR 1.16(i))
Independent

(37 CFR 1.16(h))

Application Size Fee (37 CFR 1.16(s))
AMENDMENTB

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* |f the entry in column 1 is less than the entry in column 2, write "0" in column 3.
* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

** If the "Highest Number Previously Paid For” IN THIS SPACEis less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and TrademarkOffice
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

16/658,020 10/18/2019 Jiawei YING HANGO1-10008 6585

23990 7590 11/07/2019 EXAMINER
DOCKET CLERK

P.O. DRAWER800889

DALLAS, TX 75380 ART UNIT PAPER NUMBER

3611

NOTIFICATION DATE DELIVERY MODE

11/07/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

munckwilson @ gmail.com
patents @ munckwilson.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
16/658 020 YING etal.

Decision Granting Request for
PrioritizedExamination (Track I) Examiner Art Unit AIA (FITF) Status

BRIAN W BROWN OPET Yes

THE REQUESTFILED 18 October 2019 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A. for an original nonprovisional application (Track1).
B. (J for an application undergoing continued examination (RCE).

The above-identified application will undergo prioritized examination. The application will be
accorded special status throughoutits entire course of prosecution until one of the following occurs:

A. filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendmen mend th lication ntain more than four in
claims, more thanthirty total claims , or a multiple dependent claim;

filling a request for continued examination;

filing a notice of appeal;

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonmentof the application.

Telephoneinquiries with regard to this decision should be directed to BRIAN BROWNat(571)272-5338.

In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/BRIAN W BROWN/

Petitions Examiner, OPET

 
U.S. Patent and Trademark Office

PTO-2298 (Rev. 02-2012)
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United States Patent and Trademark Office

Office of the Chief Financial Qfiver 
Document Code:WFEE

User :C4173s

Sale Accounting Date:1 1/05/2079

Sale Item Reference Number Effective Date

16658020 10/18/2019

Documént Number Fee Code™ Fee Code Description Amount Paid Payment Method
12019A5A09306784 2202 CLAIMS IN EXCESS OF20 $250.00 Deposit Account
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DocCode — SCORE

SCOREPlaceholder Sheetfor IFW Content

Application Number: 16658020 Document Date: 10/18/2019

The presence ofthis form in the IFW record indicates that the following documenttype wasreceived
in electronic format on the date identified above. This content is stored in the SCORE database.

Since this was an electronic submission, there is no physicalartifact folder, no artifact folderis
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of documententry (noted above):
e USPTO employees may access SCOREcontent via DAV or via the SCORE web page.
e External customers may access SCOREcontent via PAIR using the Supplemental Content

tab.

Form Revision Date: March 1, 2019
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Doc Code: PA..
PTO/AIA/82A (07-13)

DocumentDescription: Powerof Attorney Approvedfor use through 11/30/2014. OMB 0651-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE

REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Powerof Attorney by Applicant form (PTO/AIA/82B)to identify the application to which the
Powerof Attorneyis directed, in accordance with 37 CFR 1.5, unless the application numberandfiling date are identified in the Powerof
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Powerof Attorneyis
directed, the Powerof Attorney will not be recognized in the application.

First Named Inventor Jiawei YING

ELECTRIC VEHICLE

a

SIGNATUREof Applicant or Patent Practitioner

Signature /Neil G. Ferrari/ 10/18/2019

Name Neil G. Ferrari Registration
Number

Title (if Applicantis a
juristic entity)

Applicant Name(if Applicantis a juristic entity)

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

[| *Total of forms are submitted.

   
This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
DGL Exhibit 1002
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Best Available Copy

Page: 12 of 12 10/07/2019 4:21 PMFrom: Pamela Newton. Fax: 19726283616 To: 15712738300@rcfax.com Fax: (571) 273-8300

el

 
PAGE 12/12* RCVDAT 10/7/2019 5:21:29 PM [Eastern Daytight Time]* SVR:W-PTOFAX-002/32 * DNIS:2738300* CSID: * ANI:9726283616 * DURATION (mm-ss):18-13
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Doc Code: TRACK1.REQ

DocumentDescription: TrackOne Request PTO/AIA/424 (04-14)

CERTIFICATION AND REQUESTFOR PRIORITIZED EXAMINATION

UNDER 37 CFR 1.102(e) (Page 1 of 1)

First Named : : Nonprovisional Application Number(ifJiawei YINGtonLT
Title of

ELECTRIC VEHICLE

APPLICANT HEREBYCERTIFIES THE FOLLOWING AND REQUESTSPRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have beenfiled with the request. The publication fee requirementis met
becausethat fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee arefiled with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

| understand that the application may not contain, or be amendedto contain, more than four
independentclaims, more thanthirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

Original Application (Track One) - Prioritized Examination under § 1.102(e)(1

i. (a) The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a).
This certification and requestis being filed with the utility application via EFS-Web.

---OR---

(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and requestis being filed with the plant application in paper.

An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each

inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

A request for continued examination has beenfiled with, or prior to, this form.
If the application is a utility application, this certification and requestis being filed via EFS-Web.

iii. The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 3771.

iv. This certification and requestis being filed prior to the mailing of a first Office action responsive
to the request for continued examination.
No prior requestfor continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signature/Neil G. Ferrari/ pate 10/18/2019

Name Neil G. Ferrari Practitioner 61 ,484(Print/Typed) Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.”

[| *Total of forms are submitted.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonmentof the
application or expiration of the patent.

The information provided by youin this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Departmentof Justice to determine whether disclosure of these records is required by the
Freedom ofInformation Act.

A record from this system of records maybe disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.
A record in this system of records maybe disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, whenthe individual has requested assistance from
the Memberwith respect to the subject matter of the record.
A record in this system of records maybe disclosed, as a routine use, to a contractor of the Agency having
needfor the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records maybe disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuantto the Atomic Energy Act (42 U.S.C.
218(c)).
A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSAaspart of that agency’s
responsibility to recommend improvements in records managementpractices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and anyotherrelevant (/.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records maybe disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
wasfiled in an application which became abandonedorin which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomesawareof a violation or potential violation of law or regulation.
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Electronic Patent Application Fee Transmittal

Title of Invention: ELECTRIC VEHICLE

a

Filing Fees for Track! Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

UTILITY FILING}UmyNGrEetetecrRONCrING)=|FILING 4011 pf=fs
UTILITY SEARCH FEE 2111

UTILITY EXAMINATION FEE 2311

REQUEST FOR PRIORITIZED EXAMINATION 2817 2000 2000

Description Fee Code Quantity

Pages:

Claims:

|—_INDEPENDENTCLAIMSINExcESSOF2—|CLAIMS IN EXCESS OF3
Miscellaneous-Filing:
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ar : Sub-Total in

|processincregexceermnow.armis,asso||mf|processincregexceermnow.armis,asso||mfEXCEPT PROV. APPLS. 2830

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Miscellaneous:

Total in USD (S$) 3085

 

DGL Exhibit 1002

Page 0751



DGL Exhibit 1002
Page 0752

Electronic AcknowledgementReceipt

Application Number: 16658020

International Application Number:

Confirmation Number: 6585

Title of Invention: ELECTRIC VEHICLE

cm

a

Paymentinformation:

 
Deposit Account 500208

Authorized User Keith Woods

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpaymentasfollows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees) DGL Exhibit 1002
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