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DASG S2i-cv-DO3T1-N Document Filed O2/i2/21 Page Lofi PagelD 402
AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division on the following

L] Trademarks or [MW Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET N DATEFILED U.S. DISTRICT COURT
3:21-XY.-00311-G 2/11/2021 Northern District of Texas, Dallas Division

PLAINTIFF DEFENDANT

 

Golabs Inc Unicorn Global Inc etal

 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

3/3/2021 L] Amendment M Answer C] Cross Bill L] Other Pleading

Es
Es
aDs
a

In the above—entitled case, the following decision has been rendered or judgmentissued:

DECISION/JUDGMENT

Joint STIPULATION OF DISMISSALWith Prejudice.

 
 CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/ Y. Lehnert 9/2/2021

Copy 1—Uponinitiation of action, mail this copy to Director©Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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AO 120 (Rey. 08/10}

TO: Mail Step 8 REPORTON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 i ACTION REGARDING A PATENT GR

Alexandria, VA 22313-1456 TRADEMARK

in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed inthe U.S. District Court EASTERN DISTRICT OF NEW YORK -- BROOKLYN

( £3 the patent action involves 35 U.S.C. § 292.3:

DATE FILED
W1B/2021

on the following

C] Frademarks or A Patents.

DOCKET NO.
1:24-cev-1436

PLAINTIFF

U8. DISTRICT COURT
EASTERN DISTRICT OF NEW YORK -- BROOKLYN
DEFENDANT

Unicom Global, inc. et al & Hangzhou Chic intelligent Jetson Electric Bikes LLC
Technology Co., Ltd.

PATENT OR DATE OF PATENT
TRADEMARK NO.

HOLDER OF PATEN RADEMARKOR TRADEMARK HOLDER OF PATENT OR TRADEMARK

DATE INCLUDED

PATENTOR
TRADEMARK NO.

[i Cross Bill
DATE OF PATENT
OR TRADEMARK

[|] Other Pleading 
in the above---entitied case, the following decision las been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

Douglas C. Palmer

BY) DEPUTY CLERK

[ Christine Rocco
 

3/18/2021

Copy 1-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, mail this capy te Birector
Copy 2--Upon filing document adding patent(s}, mail this copy to Birector Copy 4-—Case fle capy
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AO 126 (Rev. 08/10}

TO: Mail Step 8 REPORTON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 i

 

 ACTION REGARDING A PATENT GR

Alexandria, VA 22313-1456 TRADEMARK

in Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 vou are hereby advised that a court action has been
filed inthe U.S. District Court EASTERN DISTRICT OF NEW YORK -- BROOKLYN

( £3 the patent action involves 35 U.S.C. § 292.3:

DATE FILED
W1B/2021

on the following

C] Frademarks or A Patents.

DOCKET NO.
1:24-cev-1436

PLAINTIFF

U8. DISTRICT COURT
EASTERN DISTRICT OF NEW YORK -- BROOKLYN
DEFENDANT

Unicom Global, inc. et al & Hangzhou Chic intelligent DGL Group, Lid.
Technology Co., Ltd.

PATENT OR DATE OF PATENT
TRADEMARK NO.

HOLDER OF PATEN RADEMARKOR TRADEMARK HOLDER OF PATENT OR TRADEMARK

DATE INCLUDED

PATENTOR
TRADEMARK NO.

[i Cross Bill
DATE OF PATENT
OR TRADEMARK

[|] Other Pleading 
in the above---entitied case, the following decision las been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK

Douglas C. Palmer

BY) DEPUTY CLERK

[ Christine Rocco
 

S/1 9/202 1

Copy 1-—Upon initiation of action, mail this copy te Director Copy 3--Upon termination of action, mail this capy te Birector
Copy 2--Upon filing document adding patent(s}, mail this copy to Birector Copy 4-—Case fle capy
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AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division onthe following

_] Trademarks or [7 Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED U.S. DISTRICT COURT

3:21-cv-00311-G 2/11/2021 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

 

Golabs Inc Unicorn Global Inc etal

 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Karen Mitchell s/ O. Hernandez 2/12/2021

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

DGL Exhibit 1002

Page 0004



DGL Exhibit 1002
Page 0005

AO 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

TO:

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Northern District of Texas, Dallas Division onthe following

_] Trademarks or [7 Patents. ( (] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED U.S. DISTRICT COURT

3:20-cv-02023-B 7/30/2020 Northern District of Texas, Dallas Division
PLAINTIFF DEFENDANT

 

Unicorn Global Inc etal Golabs Inc et al

PATENT OR DATE OF PATENT

1 10,167,036 1/1/2019 HangzhouChicIntelligent Technology Co Ltd

2 10,597,107 3/24/2020 Hangzhou Chic Intelligent Technology Co Lid 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

L] Amendment L] Answer C] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARKNO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK

Karen Mitchell s/H. Leal 7/30/2020

 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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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

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/658,020 03/24/2020 10597107 HANGO1-10008 6585

23990 7590 03/04/2020

DOCKET CLERK

P.O. DRAWER 800889

DALLAS, TX 75380

ISSUE NOTIFICATION

The projected patent numberandissue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto. gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Hangzhou ChicIntelligent Technology Co., Ltd., Hangzhou, CHINA;
Jiawei YING, Hangzhou, CHINA;
Shaojun CAO, Hangzhou, CHINA;

The United States represents the largest, most dynamic marketplace in the world andis an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
worksto encourage andfacilitate business investment. To learn more about why the USAis the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09) DGL Exhibit 1002
Page 0006
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UNITED STATES PATENT AND TRADEMARK OFFIGE
UNITTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSQ. Box 1450 

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

 
   

16/658,020 10/18/2019 Tiawei YING HANGOI-10008

CONFIRMATIONNO.6585

23990 PUBLICATION NOTICE

DOCKET CLERK

P.O. DRAWER 800889 INOUEAA000000 704208
DALLAS, TX 75380

Title: ELECTRIC VEHICLE

Publication No.US-2020-0047839-A1

Publication Date:02/13/2020

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/Awww.uspto.gov/pattt/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon paymentof the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 orvia the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and
the dates of receipt of correspondencefiled in the Office, may also be accessed via the Internet through
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The directlink to access this status information is currently
https ://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PARTB - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, sendto: Mail Stop ISSUE FEE By fax, send to:—(571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenancefees will be mailed to the current correspondence addressas indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or(b) indicating a separate "FEE ADDRESS"for maintenancefee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

23990 7590 02/05/2020 Certificate of Mailing or Transmission

DOCKET CLERK I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope

P.O. DRAWER800889 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
DALLAS, TX 75380 the USPTO via EFS-Weborby facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature) (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/658,020 10/18/2019 Jiawei YING HANGO1-10008 6585

TITLE OF INVENTION: ELECTRIC VEHICLE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 05/05/2020

EXAMINER ART UNIT CLASS-SUBCLASS

HURLEY, KEVIN 3611 180-218000

1. Change of correspondenceaddressor indication of "Fee Address” (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, 1
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the names of upto =—-_2
2 registered patent attorneys or agents. If no nameis
listed, no namewillbe printed.

 

(I Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.  

[I "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

   
PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. If an assigneeis identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOTa substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

HangzhouChic Intelligent Technology Co., Ltd. Hangzhou, China

Please check the appropriate assignee category or categories (will not be printed on the patent) : (LV individual 4 Corporation or other private group entity (_] Government
4a. Fees submitted: issue Fee publication Fee (if required) (VAdvance Order- # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

4% Electronic Payment via EFS-Web (LI Enclosed check (LI Non-clectronic paymentby credit card (Attach form PTO-2038)
4% The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-0208

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be takento be a notification of loss of entitlement to small or micro
entity status, as applicable.

(I Applicantcertifying micro entity status. See 37 CFR 1.29

(I Applicantasserting small entity status. See 37 CFR 1.27  

(I Applicant changing to regular undiscounted fee status.

NOTE:This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Neil G. Ferrari/ Date February 7, 2020
  

Typed or printed name Neil G. Ferrari Registration No. 61,484
  

Page 2 of 3 DGL Exhibit 1002

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033 USS. Patent and Trademark Office; U.S. PPBageO00gr COMMERCE
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DOCKET NO.: HANGO1-10008 PATENT

CUSTOMERNO.: 23990

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

In re application of Jiawei YING,etal.

Application No. 16/658,020

Filed October 18, 2019

For : ELECTRIC VEHICLE

Art Unit : 3611

Examiner Kevin Hurley

Confirmation No. 6585

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

COMMENTSON STATEMENT OF REASONS FOR ALLOWANCE

In response to the Notice of Allowance dated February 5, 2020, the Applicant provides the

following in response to the Statement of Reasons for Allowance. The Applicant believes that the

claims and description of the invention are adequately described and set forth in the specification

such that Applicant’s claimed invention, and terms and features described therein, are readily

understood by those of ordinary skill in the art as set forth in the allowed claims. While the

Applicant appreciates the Examiner’s reasons for allowance, the Applicant believes that other

reasons for allowance exist. The Applicant reserves the nght to raise these other reasons if ever

necessary.

Respectfully submitted,

MUNCK WILSON MANDALA, LLP

Date:_February 7, 2020 /Neil G. Ferrari/
Neil G. Ferrari

Registration No. 61,484
P.O. Drawer 800889

Dallas, Texas 75380
Phone: (972) 628-3600
Fax: (972) 628-3616
Email: nferrari@munckwilson.com

DGL Exhibit 1002
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Electronic Patent Application Fee Transmittal

Title of Invention: ELECTRIC VEHICLE

a

Filing Fees for Utility under 35 USC 111(a)

Sub-Total in

USD(S)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

DGL Exhibit 1002

Page 0010
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Extension-of-Time:

Miscellaneous:

Total in USD ($) 

DGL Exhibit 1002
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Electronic AcknowledgementReceipt

Application Number: 16658020

International Application Number:

Confirmation Number: 6585

Title of Invention: ELECTRIC VEHICLE

ee

Paymentinformation:

 
Deposit Account 500208

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 1.19 (Documentsupply fees) DGL Exhibit 1002

Page 0012
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37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document DocumentDescription File Size(Bytes)/ Multi Pages
Number P Message Digest|Part/.zip| (if appl.)

101255

HANG01-10008-Issue-Fee-

Issue Fee Payment (PTO-85B) Transmittal pdf 334d3227de1a029f1 7da4f205e8a1f48e848}
e8a0

Information:

Post Allowance Communication - HANGO1-10008-Comments-on-

Incoming Allowance.pdf 459316461 36345d4651a8343aaabd5e089)
72c3

Information:

Fee Worksheet (SB06) fee-info.pdf 4a32a1942cd8838207d04107b23cfb87 Iba
8588

Information:

TotalFiles Size (in bytes) 226255

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.

 
DGL Exhibit 1002
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ges=tiex UNITED STATES PATENT AND TRADEMARKOFFICE 
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 

 

NOTICE OF ALLOWANCEAND FEE(S) DUE

DOCKET CLERK HURLEY,KEVIN

P.O. DRAWER800889

3611

DATE MAILED: 02/05/2020

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/658,020 10/18/2019 Jiawei YING HANGO1-10008 6585

TITLE OF INVENTION: ELECTRIC VEHICLE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 05/05/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

 

THE ISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUSTBE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN

THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THEISSUE FEE NOW DUE.

 

HOW TO REPLYTO THIS NOTICE:

I. Review the ENTITY STATUSshownabove.If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlement to that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL,complete section number5 titled
"Changein Entity Status (from status indicated above)”.

For purposesof this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amountof small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATIONFEE(if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur dueto the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communicationsprior to issuance to Mail
Stop ISSUE FEEunless advisedto the contrary.

IMPORTANT REMINDER:Maintenancefeesare duein utility patents issuing on applicationsfiled on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. Moreinformationis available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3 DGLExhibit 1002
PTOL-85 (Rev. 02/11) Page 0014
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PARTB - FEE(S) TRANSMITTAL

Complete and sendthis form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, sendto: Mail Stop ISSUE FEE By fax, send to:—(571)-273-2885
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenancefees will be mailed to the current correspondence addressas indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or(b) indicating a separate "FEE ADDRESS"for maintenancefee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

23990 7590 02/05/2020 Certificate of Mailing or Transmission

DOCKET CLERK I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope

P.O. DRAWER800889 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
DALLAS, TX 75380 the USPTO via EFS-Weborby facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature) (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

16/658,020 10/18/2019 Jiawei YING HANGO1-10008 6585

TITLE OF INVENTION: ELECTRIC VEHICLE

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $500 $0.00 $0.00 $500 05/05/2020

EXAMINER ART UNIT CLASS-SUBCLASS

HURLEY, KEVIN 3611 180-218000

1. Change of correspondenceaddressor indication of "Fee Address” (37
CFR 1.363).

2. For printing on the patent front page,list
(1) The namesof up to 3 registered patent attorneys
or agents OR,alternatively, 1
(2) The nameofa single firm (having as a member a
registered attorney or agent) and the names of upto =—-_2
2 registered patent attorneys or agents. If no nameis
listed, no namewillbe printed.

 

(I Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.  

[I "Fee Address" indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Numberis required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

   
PLEASE NOTE: Unlessan assigneeis identified below, no assignee data will appear on the patent. If an assigneeis identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOTa substitute for filing an assignment.

(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (LV individual LJ Corporation or other private group entity (_] Government

4a. Fees submitted: (Llissue Fee (Ipublication Fee (if required) (VAdvance Order- # of Copies
4b. Method of Payment: (Pleasefirst reapply any previously paidfee shown above)

(I Electronic Payment via EFS-Web (LI Enclosed check (LI Non-clectronic paymentby credit card (Attach form PTO-2038) (I The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpaymentto Deposit Account No.

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee paymentin the micro entity amountwill not be accepted at the risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be takento be a notification of loss of entitlement to small or micro
entity status, as applicable.

(I Applicantcertifying micro entity status. See 37 CFR 1.29

(I Applicantasserting small entity status. See 37 CFR 1.27  

(I Applicant changing to regular undiscounted fee status.

NOTE:This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
  

Typed or printed name Registration No.
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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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATIONNO.

 
16/658,020 10/18/2019 Jiawei YING HANGOI1-10008 6585

23990 7590 02/05/2020

DOCKET CLERK HURLEY,KEVIN

P.O. DRAWER800889

3611

DATE MAILED: 02/05/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA)calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustmenton the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3 DGLExhibit 1002
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Numberand expiration date for the
agency to display on the instrumentthat will be used to collect the information and (i) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary depending upon
the individual case. Any comments on the amount of 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P-O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no personsare required to respond to acollection
of information unless it displays a valid OMB control number.

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 abandonment
of the application or expiration of the patent.

The information provided by you in 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 Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be 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.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Memberwith respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for 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, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be 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)).

7. Arecord 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 any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 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 routineuse, 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 < Bex pats 029. A record from this system of records may be disclosed, as a routine use, to a Federal, Q ale, OF Oba aw
enforcement agency,if the USPTO becomesawareof a violation or potential violation of law oftagDOL.
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. _ 16/658,020 YING etal.

Kevin Hurley 3611 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issueat the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4] This communication is responsive to the responseviled 17 January 2020.
(J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on .

2.() An election was madebythe applicant in responseto a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

3.4) The allowed claim(s) is/are 31-55 . As a result of the allowed claim(s), you maybeeligible to benefit from the Patent Prosecution
Highwayprogram at a participating intellectual property office for the corresponding application. For more information, please see
http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[¥} Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) MAI b){JSome=*c) CL) Noneofthe:

1. Certified copies of the priority documents have been received.

2. LJ Certified copies of the priority documents have been received in Application No.

3. (J Copiesof the certified copies of the priority documents have been receivedin this national stage application from the
International Bureau (PCT Rule 17.2(a)).

“ Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD IS NOT EXTENDABLE.

5.(. CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
() including changes required by the attached Examiner's Amendment / Commentorin the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawingsin the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as suchin the header according to 37 CFR 1.121(d).

6.C DEPOSIT OFand/or INFORMATION aboutthe deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.11 Notice of References Cited (PTO-892) 5. (2 Examiner's Amendment/Comment
2.) Information Disclosure Statements (PTO/SB/08), 6.l¥}Examiner's Statement of Reasonsfor Allowance

PaperNo./Mail Date .
3.) Examiner's Comment Regarding Requirementfor Deposit 7. CZ Other .

of Biological Material
4.{] Interview Summary (PTO-413),

Paper No./Mail Date.

/KEVIN HURLEY/

Primary Examiner, Art Unit 3611

 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200129

DGL Exhibit 1002
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Application/Control Number: 16/658,020 Page 2
Art Unit: 3611

Notice ofPre-AIA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined underthe

first inventor to file provisions of the AJA.

Election/Restrictions

2. Applicant's election with traverse of the restriction requirementin the reply filed on 17

January 2020 is acknowledged. Thetraversal is on the ground(s) that Claim 55 of Group I also

recites a similar rotating mechanism as independent Claim 38 of Group II. This is found

persuasive.

The requirement is hereby WITHDRAWN.

Reasons for Allowance

3. The following is an examiner’s statement of reasonsfor allowance:

The reason for the allowance of claim 31 is that the prior art fails to disclose or suggest

an electric balance vehicle including a top cover; a bottom cover; an inner cover fixed between

the top cover and the bottom cover, the inner cover comprising a first inner cover and a second

inner coverrotatable relative to each other; a rotating mechanism fixed betweenthefirst inner

cover and the second inner cover; two wheels rotatably fixed at two sides of the inner cover.

The reason for the allowanceof claim 38 is that the priorart fails to disclose or suggest

an electric balance vehicle including a rotating mechanism disposed between the first inner cover

and the second inner cover and comprising @ shaft slecve installed in mner ends of the first inner

cover and the second inner caver, the first inner cover and the second inner caver capable of

rotating relative to each other throughthe rotating mechanism, and wheels rotatably fixed to the

DGL Exhibit 1002
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Application/Control Number: 16/658,020 Page 3
Art Unit: 3611

jeff edge and the right edge, respectively.

The reason for the allowanceof claim 40is that the prior art fails to disclose or suggest

an electric balance vehicle including an inner cover comprising a first inner cover and a second

inner cover disposed symmetrically and rotatable relative to each other; wheels rotatably fixed at

two opposite sides of the inner cover.

The reason for the allowance of claim 55is that the prior art fails to disclose or suggest

an electric balance vehicle including an inner cover positioned between the top cover and the

bottomcover, the inner cover comprising a first inner cover and a second inner cover disposed

symmetrically and rotatable relative to cach other, the inner cover extending from a first outer

edge to a second outer edge; a rotating mechanisrn disposed betweon the first inner cover andthe

second inner cover and comprising a shalt siceve installed in a first cylindrical barrel at a first

inner end of the first immer cover and instaHed m a second cylindrical barrel af a second inner end

of the second inner cover, wherein the first immer cover and the second inner cover capable of

rotating relative ta each other through the rotating mechanisrn

Any comments considered necessary by applicant must be submitted no later than the

paymentofthe issue fee and, to avoid processing delays, should preferably accompanythe issue

fee. Such submissions should be clearly labeled “Comments on Statement of Reasonsfor

Allowance.”

Conclusion

4, Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Kevin Hurley whose telephone numberis (571)272-6646. The

examiner can normally be reached on Monday-Friday 9am-5:30pm.

DGL Exhibit 1002
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Application/Control Number: 16/658,020 Page 4
Art Unit: 3611

Examinerinterviewsare available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicantis

encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Joe Rocca can be reached on 571-272-5191. The fax phone numberfor the

organization wherethis application or proceedingis assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

maybe obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on accessto the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/KEVIN HURLEY/

Primary Examiner
Art Unit 3611

January 30, 2020

DGL Exhibit 1002
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Application/Conirol No. Applicant(s)/Patent Under Reexamination

Search Notes 16/658,020 YING etal.

ll| ll | “_ Art Unit
Kevin Hurley

CPC - Searched* 
* See searchhistory printout included with this form or the SEARCH NOTESbox below to determine the scopeof
the search.

Search Notes [Dae
:

Interference Search

US Class/CPC|W5 subclass/CPC Group
Symbol

B62K 11/007; 3/002 01/30/2020 
U.S. Patent and Trademark Office UJ Pak UAB DEWAR: 20200129
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Application/Conirol No. Applicant(s)/Patent Under Reexamination

/ssue Classification|15/658,020

| | | enn
Kevin Hurley

YING etal.

Version

2016-41-01

2013-01-04

2013-01-04

2013-01-01

2013-01-04

2013-01-04

2013-01-01

2013-01-01

2013-01-04

CPC Combination Sets

fsymborSSS.ype[set]rarting[veri|
ee_

 
 
NONE

Total Claims Allowed:

Assistant Examiner) (Date) 25

/KEVIN HURLEY/ 30 January 2020 . . woe
Primary Examiner, Art Unit 3611 O.G.Print Claim(s)|O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office Part of Paper No.: 20200129
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Application/Conirol No.

/ssue Classification|15/658,020

| | | enn
Kevin Hurley

Applicant(s)/Patent Under Reexamination

YING etal.

Art Unit

3611

INTERNATIONAL CLASSIFICATION

CLAIMED

B62K14/00 :

NON-CLAIMED

US ORIGINAL CLASSIFICATION

SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

 
NONE

Total Claims Allowed:

Assistant Examiner) (Date) 25

/KEVIN HURLEY/ 30 January 2020
Primary Examiner, Art Unit 3611

(Primary Examiner)
U.S. Patent and Trademark Office

O.G.Print Claim(s)|O.G. Print Figure 
(Date) 1 2

Part of Paper No.: 20200129
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Application/Conirol No. Applicant(s)/Patent Under Reexamination

/ssue Classification|15/658,020 YING etal.

| | | Examiner Art Unit
Kevin Hurley 

NONE
Total Claims Allowed:

Assistant Examiner) (Date) 25

/KEVIN HURLEY/ 30 January 2020
Primary Examiner, Art Unit 3611 O.G.Print Claim(s)|O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office Part of Paper No.: 20200129
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Receipt date: 11/18/2019

Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

16/658,020 - GAU: 3611

PTO/SB/08a (02-18)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

Application Number   fesmSS 

Filing Date 

First Named Inventor 

Art Unit

 
 

 
 
 

Po19-10-18

3611   
Examiner Name  

Hurley, Kevin  
Attorney Docket Number | HANGO1-10008 
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Application Number 16658020

Filing Date 2019-10-18

INFORMATION DISCLOSURE First Named Inventor|Jiawei Ying
STATEMENT BY APPLICANT |... ler
( Not for submission under 37 CFR 1.99)

Examiner Name Hurley, Kevin

Attorney Docket Number | HANGO1-10008
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Receipt date: 11/18/2019

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

16/658 020 - GAU: 3637
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Filing Date 2019-10-18
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Examiner Name Hurley, Kevin

   
Attorney Docket Number | HANGO1-10008 

20 467681 2

21 479872 2

22 481291 No

23 740099 No

24 775534 No

783392 2

26 857088 No

2f 926825 No

28 958956 No

29 988159 2

O5=ry

2

 No oa

cS So —_ te ite}NO w

EFS Web 2.1.18

PO08-12-23 iramatsu

PO09-01-20 amenetal.

P009-01-27 ishikawa

P010-06-22 ield et al.

P010-08-17

P010-08-24

P010-12-28 ield et al.

P011-04-19

P011-06-14 akinumaetal.

P011-08-02

P011-09-06

 
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. SBEExhibit 1002

Page 0028



DGL Exhibit 1002
Page 0029

Receipt date: 11/18/2019
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( Not for submission under 37 CFR 1.99)
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Receipt date: 11/18/2019
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( Not for submission under 37 CFR 1.99)
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[-] any individual designated in 37 CFR 1.56(c) more than three monthsprior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attachedcertification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

*  Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

  

 
 

Signature 2019-11-18

1,484
 

Name/Print

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 amount of 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.
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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 you in 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 the Freedom ofInformation Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence toa
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
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, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be 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 may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to 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 management practices and programs, underauthority 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 any other relevant(i.e., GSA or Commerce)directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be 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 abandonedor in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections 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 becomes aware ofa violation or potential violation of law or regulation.
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DOCKET NO. HANG01-10008 PATENT

Customer No. 23990

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of ; Jiawei Ying, etal.

Application No. ; 16/658,020

Filed October 18, 2019

For ; ELECTRIC VEHICLE

Group No. : 3611

Examiner : Kevin Hurley

Confirmation No. ; 6585

Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO RESTRICTION REQUIREMENT

In response to the Restriction Requirement mailed November 19, 2019, Applicant

provisionally elects the claims of Group I, Claims 31-37 and 40-55, WITH TRAVERSE.

The Restriction Requirement proposed to restrict the application to one of the following

identified groups:

Group I. Claims 31-37, 40-55, drawn to an electric balance vehicle including a
controller electrically connected with the plurality of sensors, the power
supply, and the hub motors, wherein the controller is configured to control
the hub motors to drive the two wheels to rotate according to signals from the
plurality of sensors., classified in B62K 11/007.

GroupII. Claims 38-39, drawnto an electric vehicle including a rotating mechanism
disposed between the first inner cover and the second inner cover and
comprising a shaft sleeve installed in inner endsofthe first inner cover and
the second inner cover, the first inner cover and the second inner cover
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PATENT

capable of rotating relative to each other throughthe rotating mechanism; and
wheels rotatably fixed to the left edge and the right edge, respectively,
classified in B62D 51/00.

The Office Action contendsthat a restriction requirementis proper for the following reason:

The inventions are independent or distinct, each from the other
because...the inventions as claimed have a materially different
design. Furthermore, the inventions as claimed do not encompass
overlapping subject matter, as shown by the above noted mutually
exclusive limitations, and there is nothing of record to show them to
be obviousvariants.

Restriction for examination purposesas indicated is proper because
all the inventionslisted in this action are independentor distinct for
the reasons given above and there would be a serious search and/or
examination burdenif restriction were not required.

Thus, the basis for the Restriction Requirement seemsto be that the claims of GroupII recite

an electric vehicle having a rotating mechanism that is not present in the claims of Group I,

rendering the inventions distinct and imposing a serious burden upon the Examiner. Applicant notes

that independent Claim 55 of Group I also recites a similar rotating mechanism as independent

Claim 38 of GroupII. Therefore, the search/examination of Claim 38 in Group IT would impose no

additional burden on the Examinerrelative to the search/examination of Claim 55 in Group I. For

this reason, Applicant respectfully request that the Examiner withdraw the present Restriction

Requirement.

-2-
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CONCLUSION

As a result of the foregoing, the Applicants assert that the claims in the Application are

in condition for allowance, and respectfully request an early allowance of such claims.

If any issue arises, or if the Examinerhas any suggestions for expediting allowance ofthis

application, the Applicant respectfully invites the Examiner to contact the undersigned at the

telephone numberindicated below orat nferrari@munckwilson.com.

The Commissioneris hereby authorized to charge any additional fees connected with this

communication or credit any overpayment to Deposit Account No. 50-0208.

Respectfully submitted,

MUNCK WILSON MANDALA, LLP

Date:_ January 17, 2020 /Neil G. Ferrari/
Neil G. Ferrari

Registration No. 61,484

P.O. Drawer 800889

Dallas, Texas 75380
Phone: (972) 628-3600
Fax: (972) 628-3616
E-mail: nferrari@munckwilson.com
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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 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

DOCKET CLERK

P.O. DRAWER800889 HURLEY, KEVIN

DALLAS, TX 75380 ART UNIT PAPER NUMBER

3611

NOTIFICATION DATE DELIVERY MODE

11/19/2019 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.

Office Action Summary Examiner Art Unit|AIA (FITF) Status
Kevin Hurley 3611 Yes

-- The MAILING DATEofthis communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 2 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.Extensions of time may be available underthe provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHSfrom the mailing

date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C.§ 133}.

Any reply received by the Office later than three months after the mailing date of this communication, evenif timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s)filed on
CA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiled on

2a)L) This action is FINAL. 2b) LO) This action is non-final.
3)C) An election was made by the applicant in responseto a restriction requirement set forth during the interview on

; the restriction requirement and election have been incorporated into this action.

4) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Exparfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5) Claim(s) 31-55 is/are pending in the application.

5a) Of the above claim(s)_ is/are withdrawn from consideration.

[) Claim(s)__is/are allowed.

LC] Claim(s)__ is/are rejected.

(4 Claim(s) is/are objected to.

Claim(s) 31-55 are subject to restriction and/or election requirement
“ If any claims have been determined allowable, you maybeeligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see

http:/Awww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers

10)() The specification is objected to by the Examiner.

11)() The drawing(s) filedon__is/are: a)]) accepted or b)(_) objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119
12). Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).

Certified copies:

a)() All b)L) Some** —_c)LJ Noneofthe:

1.) Certified copies of the priority documents have been received.

2.1) Certified copies of the priority documents have been received in Application No.

3.1) Copies of the certified copies of the priority documents have been receivedin this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action fora list of the certified copies not received.

Attachment(s)

1) [[] Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date

2) (Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (7) Other:
Paper No(s)/Mail Date

U.S. Patent and Trademark Office

PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20191112
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Application/Control Number: 16/658,020 Page 2
Art Unit: 3611

Notice ofPre-AIA or AIA Status

1. The present application, filed on or after March 16, 2013, is being examined underthe

first inventor to file provisions of the AJA.

DETAILED ACTION

Election/Restriction

2. Restriction to one of the following inventions is required under 35 U.S.C. 121:

I. Claims 31-37, 40-55, drawn to an electric balance vehicle including a controller

electrically connected with the plurality of sensors, the power supply, and the hub motors,

wherein the controller is configured to control the hub motors to drive the two wheelsto rotate

according to signals from the plurality of sensors., classified in B62K 11/007.

II. Claims 38-39, drawn to an electric vehicle including 2 ratating mechanism disposed

between the first mer cover and the second inner cover and comprising a shaft sleeve installed

in inner ends of the first inner cover and the second inner caver, the first inner cover and the

second immer cover capable of rotating relative to each other throughthe rotating mechanism; and

wheels rotalably fixed to the left edge and the nght edge, respectively, classified in B62D 51/00.

The inventions are independentor distinct, each from the other because:

3. Inventions I and II are directed to related apparatus. The related inventionsare distinctif:

(1) the inventionsas claimed are either not capable of use together or can have a materially

different design, mode of operation, function, or effect; (2) the inventions do not overlap in

scope, 1.e., are mutually exclusive; and (3) the inventions as claimed are not obvious variants.

See MPEP § 806.05(j). In the instant case, the inventions as claimed have a materially different

design. Furthermore, the inventions as claimed do not encompassoverlapping subject matter, as
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Application/Control Number: 16/658,020 Page 3
Art Unit: 3611

shownby the above noted mutually exclusive limitations, and there is nothing of record to show

them to be obviousvariants.

4, Restriction for examination purposesas indicated is proper becauseall the inventions

listed in this action are independentor distinct for the reasons given above and there would be a

serious search and/or examination burdenif restriction were not required because one or more of

the following reasons apply:

(a) the inventions have acquired a separate status in the art in view oftheir

different classification;

(b) the inventions require a different field of search (for example, searching

different classes/subclasses or electronic resources, or employing different search queries);

(c) the prior art applicable to one invention would notlikely be applicable to

another invention;.

Applicantis advised that the reply to this requirement to be complete must include

(i) an election of a invention to be examined even though the requirement may betraversed (37

CFR 1.143) and(ii) identification of the claims encompassing the elected invention.

The election of an invention may be made with or without traverse. To reserve a right to

petition, the election must be made with traverse. If the reply does not distinctly and specifically

point out supposederrors in the restriction requirement, the election shall be treated as an

election without traverse. Traversal must be presented at the time of election in order to be

considered timely. Failure to timely traverse the requirementwill result in the loss of right to

petition under 37 CFR 1.144. If claims are added after the election, applicant must indicate

which ofthese claims are readable upon the elected invention.
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Application/Control Number: 16/658,020 Page 4
Art Unit: 3611

Should applicant traverse on the groundthat the inventionsare not patentably distinct,

applicant should submit evidence or identify such evidence now of record showing the

inventions to be obviousvariants or clearly admit on the record thatthis is the case. In either

instance, if the examiner finds one of the inventions unpatentable overthe priorart, the evidence

or admission maybe used in a rejection under 35 U.S.C. 103 or pre-AJA 35 U.S.C. 103(a) of the

other invention.

5. Applicant is remindedthat upon the cancellation of claims to a non-elected invention, the

inventorship must be corrected in compliance with 37 CFR 1.48(a) if one or more of the

currently named inventors is no longer an inventorof at least one claim remaining in the

application. A request to correct inventorship under 37 CFR 1.48(a) must be accompanied by an

application data sheet in accordance with 37 CFR 1.76 that identifies each inventor byhis or her

legal nameand bythe processing fee required under 37 CFR 1.17(i).

Conclusion

6. Anyinquiry concerning this communication or earlier communications from the

examiner should be directed to Kevin Hurley whose telephone numberis (571)272-6646. The

examiner can normally be reached on Monday-Friday 9am-5:30pm.

Examinerinterviewsare available via telephone, in-person, and video conferencing using

a USPTO supplied web-based collaboration tool. To schedule an interview, applicantis

encouraged to use the USPTO Automated Interview Request (AIR)at

http://www.uspto.gov/interviewpractice.
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Art Unit: 3611

If attempts to reach the examinerby telephone are unsuccessful, the examiner’s

supervisor, Joe Rocca can be reached on 571-272-5191. The fax phone numberfor the

organization wherethis application or proceedingis assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent

Application Information Retrieval (PAIR) system. Status information for published applications

maybe obtained from either Private PAIR or Public PAIR. Status information for unpublished

applications is available through Private PAIR only. For more information about the PAIR

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would

like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA)or 571-272-1000.

/KEVIN HURLEY/

Primary Examiner
Art Unit 3611

November 12, 2019
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)
Approvedfor use through 11/30/2020. OMB 0651-0031

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 unless it contains a valid OMB control number.
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Abstract of CN1S87988 {4}

A coaxial two-wheel vehicle with which a rider stably travels without the upper body
being swayed lefi and night in a riding state of the center of gravity being positioned
high is provided. The coaxial two-whee! vehicle includes: @ step slate far 4 driver fa
ride; a vehicle body that supports the step plate to be capable of changing a posture in
a rol direction of rotating around a roll axis as the center, when a traveling direction is
made the rou axis; a pair of wheels disposed on both sides on ine samme axis in the
direction arthogonai to the traveling direction of the vehicie body and rotatably
supported by the vehicle body; a pair of wheel drive means to drive and rotate the pair
of wheels independently; and a handie far directly changing @ posture of the step plate
or indirectly changing the posture through the vehicie body.
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CLAIVSCN1D195

h

Acoaxial two-wheeled vehicle comprising: a pedal for a ride ofa driver: a bodyofthe vehicle, whenthedirection

oftravelis set to a rolling axis, the body supports the pedal so as to be able to surroundtherolling axis as a center

Changing the posture of the pedalin theleft and right scroll directions of the rotation; a pair ofwheels that are

located on both sides of the sameaxis in a direction perpendicular to the traveling direction ofthe vehicle body

ard rotatably supported by the vehicle body; a wheeldrive devicethat individually drives and rotates the pair of

wheels; and a handlefor directly changingtheattitude of the pedal orindirectly changing the posture throughthe

vehicle body.

3

‘The coaxial two-wheeled vehicle according to claim 1 wherein the vehicle bodyinclades a parallel connection

mechanism having a vehicle body upper member and a vehicle body lower member which are disposed in

parallel with each other, and a pair ofside members, Apair ofside members are disposedin parallel to each other

and rotatably coupledto thevehicle body upper memberand the vehicle body lower member, the pedal being

divided into two to provide twoseparate pedals, the two pedals being separately Fixed to the pair ofside

members, andthe pair ofwheels are supported by the pair of side members by the pair ofwheel drive members.

3

Axcoaxial two-wheeled vehicle according to claim 1 wherein said pedal is divided into two to provide two

separate pedals, said two pedals being separately supported by said vehicle body in a rotatable manner, and Two

separate pedals are coupled by a connecting memberto be rotatable, and the handleis rotatably coupledto a

central portionofthe connecting membersuchthat the two separate pedals can be synchronized with the

operation of the handle Turn.
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4

‘The coaxial two-wheeled vehicle according to claim 1 wherein the handleis fixed to the pedal, and a posture of

the pedai can be changed by an operation ofthe handle.

5

‘The coaxial two-wheeled vehicle according to claim 2 wherein an clastic memberis located between the vehicle

body upper member and the vehicle body lower memberfor generating an elastic force to be respectively used by

the vehicle body The angie formed by the upper memberand the vehicle body lower member andthepairofside

members is maintained to be perpendicular.

GS

Axcoaxial two-wheeled vehicle according to claim 4 wherein an elastic member that generates an elastic force to

keep the pedal parallel to the vehicle bodyis located between the pedal and the vehicle body.

he

Acoaxial two-wheeled vehicle according to claim 1further comprising: attitude detecting meansfor detecting

ar angle between said pedal orsaid handle and a gravity axis, and outputting said detection signal, wherein said

one The driving of the wheel drive device is controlled in accordance with the detection signal oftheattitude

detecting device to provide a predetermined centrifugal force.

8

‘The coaxial two-wheeled vehicle according to claim 1 whereintheattitude of the pedal changes in accordance

with a control signal outputted to the pair ofwheel driving devices to cancel a centrifugal force applied to the
rider.
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DESCRIPTION CN 100431906

Abstract The present invention discloses a coaxial two-wheeled vehicle. In a riding state with a high centerof

gravity, the rider can stably travel, and the upperpart of the body does not wobbie from side to side. The coaxial

two-wheeled vehicle includes: a pedal fora ride ofa driver, and avehicle body that supports the pedal so as to be

rotatable abouta rolling axis as a center whenthe traveling directionis set to a rolling axis Changing the posture

in the rolling direction; a pair ofwheels that are located on both sides of the same axis in a direction

perpendicular to the traveling direction of the vehicle bodyand rotatably supported bythe vehicle body; a pairof

individually driving and rotating the pair a wheel drive of the wheel; and a handle fordirectly changing the

attitude ofthe pedal or indirectly changing the posture throughthe vehicle body.

Coaxial two-wheeled vehicle

Technical field

The present inventionrelates to a coaxial two-wheeled vehicle comprising two wheels onthe same axis

centerline, and more particularly to a coaxial two-wheeled vehicle that can travel freely with the personriding on
it,

Background technique

Ome such coaxial two-wheeled vehicle of the priorart has been disclosed, for example, in Patent Document 1 In

Patent Document 1, a coaxial two-wheeled vehicle including a wheel at both ends of the same shaft is described.

The coaxial two-wheeled vehicle disclosed in Patent Document 1 is "a coaxial two-wheeled vehicle configured to
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haveapair ofwheels; an axle is disposed betweenthe pair ofwheels; and one can be obliquely supported above

the axle a base; a pair of drive motors mounted on the base to drive each of the wheels; and a controller to issue

an operational command to the pair of drive motors, wherein an acceleration detectoris disposed on the base for

detecting in the vertical direction The acceleration, and when the absolute value of the acceleration detected by

the acceleration detector reaches or exceeds a threshold during travel, the controller issues an operational

command to decelerate eachofthe pair of drive motors. ”

According to the coaxial two-wheeled vehicle having the above configuration in Patent Document 1, itis

desirable to achieve the effect “when, for example, traveling on a step, since thereis an acceleration detector

capable ofdetecting accelerationin the vertical direction and acceleration detection during traveling When the

absolute value of the acceleration detected bythe device reaches or exceeds apredetermined threshold, an

operation command to be decelerated has been sent to each of the pair of drive motors, so thatit is safe to travel

in the eventofa step orthelike. ”

Further, another coaxial two-wheeledvehicleas in the priorart is disclosed, for example, in Patent Document 2

In Patent Document 2 a methodofcontrolling the posture of a coaxial two-wheeled vehicle is described. In the
coaxial two-wheeled vehicle of Patent Document 2, the attitude contro! methed is “in a coaxial two-wheeled

vehicle witha pair of wheels; an axleis disposed betweenthe pair of wheels; and a bodyis rotatable The methodis

supported above the axle; a wheel drive motoris mounted on the vehicle body; a control computercan send an

operation command to the drive motor, and an angle detectordetects the tilt angie of the vehicle body, and the

angle detector detects The vehicle bodytilt angleis sampledat a short timeinterval, andis calculated by

substituting the sample value into a control input calculation equation that is input in advance and set in the

contre! computer, wherein the sarnpling tilt angle ofthe vehicle body is used asa state variable, and Using the

feedback gain as a coefficient, the control torque for the wheel drive motoris calculated accordingto the

calculation equation; the control computer sendsan instruction to the wheel drive motorto perform the same

operationas calculating the control torque. ”

According to the attitude control method in the coaxial two-wheeled vehicle having the above-described

configuration of Patent Document2, it is desirable to achieve the effect that “when the vehicleis tilted, the wheel

immediately movesin thetilt direction of the vehicle body, and the vehicle bodyis successfully reset. Theattitude

is calculated by substituting the sampled valueinto the control input calculation equation that is input in advance

and set in the control computer, wherein the sampling tit angle and the feedback gain of the vehicle bodyare

used as coefficients; The wheel drives the control torque of the motor; and performs feedback control of theod

wheel drive motor based on the calculation result.

[Patent Document 1] Japanese Laid-Open Patent Application No. 2005-6406
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[Patent Document <j Japanese Laid-Open Patent Application No. S63. 305082

However, in the coaxial two-wheeled vehicle described in the above Patent Documents 1 and Z one handleis

fixed to a pedal (riding member) for human riding, and a supporting memberfor supporting the wheelis

rotatablyfixed. On the pedal, and the uppersurface (ride surface) of the pedalis parallel to the running surface

(road surface}. Therefore, whenthe center ofgravityis at a relatively high position, for example, whenthe rideris

in a standing posture, the upper body oftherider becomes unstable, when traveling on an inclined road surface

inclined obliquely to the traveling direction Gravity, or when turning, due to the centrifugal force, the rider will

be shaken left and right and become unstable, and whenthe centrifugal force is too large, the bodyis likely to flip
in thelateral direction.

‘The details of this aspect will be described in detail below with reference to Figs. 1A to IC are explanatory

diagrams respectively showing a coaxial two-wheeled vehicle of the prior art as viewed from the front side of the

vehicle. In Figs. LA to IC, reference numeral 1 denotes an entirety of a coaxial two-wheeled vehicle in which a

vehicle body2as a pedal is disposed. Rotatableleft and right wheels SLand QR are provided on bothsides ina

direction perpendicular to the traveling direction ofthe vehicle body 2 Further, reference numeral 4denotes a

tider (for example, a man) riding onthe vehicle body2 reference numeral G denotes the centerofgravity of the

tider 4, and reference numeral Wdenotes the weight of the rider 4( Load).

Fig. LA showsa state in whichthe coaxial two-wheeled vehicle 1 travels straight on a flat road surface withoutthe

influence ofthe lateral force and the centrifugal force. In this case, the center of gravity G of the rider 4is

substantially above the center of the coaxial two-wheeled vehicle L and the load Wacts vertically on the

approximate center of the vehicle body 2 Therefore, substantially the same load acts on theleft and right wheels

Land SR, and the reaction forces at the ground contact points TL and TRwhere the wheels SL and GRare in

contact with the road surface Eare substantially the same.

FIG. 1B showsastate in which the coaxial two-wheeled vehicle [ is turned on the flat road surface E. In this case,

the centrifugal force (lateral force) F acts on the rider 4fromtheright side wheel GR side, andthe gravity vector

Wofthe load Wdeviates fromthe angle 0 due to the centrifugal force F. Whenthe ground contact point R

formed by the intersection of the extension line of the gravity vector Wand the road surface E is located inside

the ground contact point TL ofthe left side wheel GL, the coaxial two-wheeled vehicle 1 can be stablysteered.

However, when the local contact point R is outside the ground contact point TLas shown in FIG. 1B, the

runningstability is impaired because theleft and right wheels SLand SR cannot withstand the centrifugal force F,

and when the centrifugal force F becomes excessive, the vehicle [t will flip (shownin thelateral direction) as

shownin Fig. 1C.
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The difficulty in causing the reversing of the two-wheeled vehicle 1 is largely determined by the height of the

center ofgravity G of the rider 4. Figure Zis a schematic diagram explaining this phenomenon. When the center

ofgravity Gof the rider 4is low, the allowabletilt angie of the gravity vector W ofthe center ofgravity Gis the

angle @ asshown in FIG. 2 However, when the center of gravity Gofthe rider 4is high and shifts to the center

ofgravity G1, the inclinationangle ofthe center ofgravity G L becomes smaller than the angle 6 Lofthe angle 8

(8 L< 0) because fromthe center ofthe vehicle body Zto theleft and right wheels SL The distance from the

ground contact points TL and TR ofthe GR remains unchanged.

As can be seenfromthe above, it can be understood that the degree ofdifficulty in causing the two-wheeled

vehicle | to be reversedis represented by the product of the height of the centerofgravity G and the centrifugal

force P. Specifically,it is assumed that when the centrifugal force Facts on the center ofgravity G, the ground

contact point R of the gravity vector Wcorrespondsto the ground contact point TL of theleft wheel AL, and F

< H=S (Formula 0 is obtained. Similarly, it is assumed that when the centrifugal force F acts onthe center of

gravity G1, the ground contact point R of the gravity vector Wi correspondsto the ground contact point TL of

the left wheel SL, and Fl = Hi=S (Formula2 is obtained. Therefore, F * H = FI = Hi, Here, since H < HL,

F > FL Therefore, when the center ofgravity is higher, even ifthe centrifugal force is so smail, the two-wheeled

vehicle L may be reversed.

This inversion of the coaxial two-wheeled vehicle 1 can be avoided by the structure shown in FIG. Fig, Sis a view

showing a state in whichthe vehicle body 2is inclined toward the road surface Eontheright side wheel SR when

the centrifugal force F acts. When the vehicle body Zis thustilted to the side where the centrifugal force Facts,it

is possible to prevent the reversing of the two-wheeled vehicle 1 and to performstable steering because the

ground contact point R ofthe gravity vector W1 changes to the groundofthe left wheel SL. Theinside of the

contact point TL.

Summaryofthe invention

In the priorart coaxial two-wheeled vehicle, the uppersurface (ride surface) of the pedal is continuous, parallel

to the running surface (road surface), due to gravity whentraveling onaninclined road surface, and when

steering and riding When the centerofgravityis in a standing position, the upperpart of the rider's body will be

shaken and unstable dueto the centrifugal force, and the vehicle will also turn over when such force becomes
excessive.

A coaxial two-wheeledvehicle according to an embodimentof the present invention has a pedalfora ride ofa

driver; a vehicle body that supports the pedal whenthe traveling directionis set as a rolling axis so as to be able to
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surround the center Changing the attitude in theleft and right rolling directions of the rotation ofthe rolling axis;

a pair ofwheels, the pair of wheels being located on the same axis on both sides in a direction perpendicularto

the traveling direction ofthe vehicle bodyand rotatably supported by the vehicle body; a wheel drive device for

separatelydriving and rotating the pair ofwheels: and a handle for directly changing the pasture of the pedal or

indirectly changing the posture through the vehicle body.

According to the embodiment of the coaxial two-wheeled vehicle of the present invention, when the gravity

vectorofthe center ofgravity of the rideris turned or changed and the ground contact point or the ground

contact point ofthe wheelis inside, the posture of the pedal can be changed to prevent the coaxial The two-

wheeled vehicle is turned over so that a stable steering can be formed.

DRAWINGS

Figs. 1Ato IC are views showingtherelationship between a coaxial two-wheeled vehicle and centrifugal force,

wherein Fig. LA shows a state in which centrifugal force does not occur, Fig. IB showsa state in which centrifugal

force acts, and Fig, 1C shows a vehicle due to FIG. astate ofbeingflipped bycentrifugal force;

Fipure 2is a schematic diagram for explaining the relationship betweenthe coaxial two-wheeled vehicle, the

centrifugal force, and the height of the rider's centerofgravity;

Figure Sis a schematic view of measures for suppressing centrifugal force acting on a coaxial two-wheeled

vehicle;

44 and 4B are schematic views showinga first embodiment ofa coaxial two-wheeled vehicle according to the

present invention, wherein Fig, 4A is a front view and Fig. 4Bis aside view;

Figure 5is an explanatorydiagram showing, in an enlarged manner, a relevant portion ofthe coaxial two-

wheeled vehicle shown in Figure 4A;

Fipure Gis an explanatory diagram showing, in an enlarged manner, arelevant portion of the coaxial two-

wheeled vehicle shownin Figure 4B;
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Figure 7is an enlarged cross-sectional view showing a portion of a D-D linein the coaxial two-wheeled vehicle

shown in Figure 3

Fipure Sis an explanatory diagramfor explaining the operation ofthe coaxial two-wheeled vehicle of Figure 44,

showing a state in which a wheeltravels ona step;

Figure Sis an explanatory diagram for explaining the operationofthe coaxial two-wheeled vehicle of Figure 44,

showinga state of tuming onaflat road surface:

Figure 10is an explanatory diagram for explaining the operation of the coaxial two-wheeled vehicle of Figure 4A,

showinga state of traveling straight on an inclined road surface;

Figure L1is aschematic block diagram showing thestructure ofa controller of a first embodiment of a coaxial

two-wheeled vehicle according to the present invention:

12A to LAD are explanatory views for explaining a runningstate of the first embodiment of the coaxial two-

wheeled vehicle according to the present inverition, wherein Fig. 12A shows straight traveling on a flat road

surface; Fig. L2B showssteering ona flat road surface; Fig. 12C Is driving straight onan inclined road;

iSA and ISB are schematic views ofa second embodiment ofa coaxial two-wheeled vehicle according to the

present invention, wherein Fig. 134 is a front view and Fig. 15Bisaside view;

144 and 14B are explanatorydiagrams, showing an enlarged portion ofthe relevant portion ofthe coaxial two-

wheeled vehicle shown in Fig. IGA, wherein Fig. 144 is a straight traveling state, and Pig. 14B is a turningstate;

154 and {SB are schematic views of a third embodiment ofa coaxial two-wheeled vehicle according to the

present invention, wherein Fig. 154 is a front view and Fig. 156s a side view,

iGA and 16B are explanatory views showing, in an enlarged manner, an relevant portionofthe coaxial two-

wheeled vehicle shownin Fig. 154, wherein Fig, 164 is a straight traveling state, and Fig, LB is a turning state.
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detailed description

A coaxial two-wheeled vehicle capable ofstabilizing steering without causing inversion can adopt a simplified

structure in which the pedal is inclined toward the innerside ofthe steering direction.

Hereinafter, embodiments of the present invention will be described withreference to the accompanying

drawings. 4te 1Gshowan embodimentofthe present invention. 4A to 4B arefront and side views showingafirst

embodiment of a coaxial two-wheeled vehicle according to the present invention; and Fig. Sis an enlarged

explanatory explanatory view of a relevant portion of Fig. 44; 4B is a schematic cross-sectional viewofa portion

of the coaxial two-wheeled vehicle according to the first embodiment; similarly, FIGS. Qand LOare An

explanatory diagram of a relevant portion illustrating an operation; FIG. 11Lisablock diagram for explaining a

circuit ofa controller of a coaxial two-wheeled vehicle accordingto a first embodimentofthe present invention;

and FIGS. 124 to 12C are diagrams showing rider motion Figure 134 and 138 are front and side views ofa

second embodiment of a coaxial two-wheeled vehicle in accordance with the present invention; Figures 144

through 14B are explanatoryviews ofa relevant portion Dlustrating a second embodiment in accordance withthe

present invention One operation of a coaxial two-wheeled vehicle ofan embodiment; FIGS. 154 and 158 are

front and side views ofa third embodiment of a coaxial two-wheeled vehicle according to the present invention;

FIGS. 164 and 16B are explanatory views ofa relevant portion Schematic diagram A method of operating a
coaxial two-wheeled vehicle out of the third embodiment.

As shown in FIGS. 4A and 4B, FIG. Sand FIG. 6the coaxial two-wheeled vehicle 1Oof the first embodimentof

the present invention includes: two divided pedals LIL and 11R, showinga specific implementationofthe pedal

that the rider rides. For example, a vehicle body Lethat supports the divided pedals iLL and LIR, respectively, is

capable of changing posturein the rolling direction a pair ofwheels 1SL and 19K rotatably supported by the

vehicle body Le, and a pair ofwheel driving members 141. and 14R, A particular embodiment ofa wheel drive

that can drive and rotate the pair ofwheels 19. and 19R, a handle 15 can indirectly changetheattitude ofthe two

split pedals 1iL and 11R bythe bodyiZorthelike.

The two divided pedals LiL and 11R are pedals by which the driver places one foot on each of the pedals to

facilitate riding, and they are made ofapair offlat plates having a size equal to orslightly larger than the human

foot. The vehicle body l2has a parallel connecting mechanism in which avehicle body upper member iGand a

vehicle bodylower member 17are disposed in parallel with each other, and a pair ofside members 1&L and 18R

are disposedin parallel to each other and rotatably connectedto the vehicle body. Upper part 1Gand body lower

part 17. A pair of coil springs 19. and 19R are located between the vehicle body upper part 1Gofthe paralleljoint

mechanism and the vehicle body lowerpart 17, whichserves as a specific embodimentofthe elastic memberfor

generating an elastic force to cause the upperpart of the vehicle body Gand the body lower member 17maintain

a vertical angle withthe pair of side mernbers 18L. and 18R.
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As shownin a portion of Fig. 7, the vehicle body upper member 1Gand the vehicle body lower member 17have

substantially quadrilateral chassis members iGaand 17a, bearing members 1Cb and 1%, and a pair of spring

support members 16c, 160 and 17c, 1%, and a bottom portion. The lower portion of the frame member is open,

and the bearing members project in the longitudinal directionat the four corners of each of the chassis members

i€a and 17a, and each of the spring support members protrudes toward theside of the other member. The

lengths of the vehicle body upper member 1Gand the vehicle bodylower member 17intheleft-right direction,

that is, the width direction of the vehicle are the same. Whenthe two members 16 17are overlapped, the bearing

members 1b at the four positionsofthe respective corner portions are 1%) also overlaps eachother.

In the vehicle body upper member 16 there are bearing holes (three positions on the front and rear sides) at

three positions in the longitudinal direction, that is, the middle and the both endsin the left-right direction.

Similarly, in the vehicle body lower member17, there are bearing holes at three positions in the longitudinal

direction, thatis, the middie and both endsin theleft-right direction (there are two positions at both endsofthe

rearside, so there arefive positions). The end bearing holes at both ends ofthe vehicle body upper member 16

and the both endsofthe vehicle body lower member17are spaced apart fromeach other, and a pairofside faces

are provided between theleft and right bearing portions 1€b, 16b and 1%, 17b having the bearing holes at the

end portions. Parts 1@Land 18k.

The pair ofside members 18L. and 18R are made of a flat member whose width is slidably mounted betweenthe

pair ofbearing members 165, 1b in the front-rear direction of the upper portion 1G6of the vehicle body, and

before and after the upper portion 17 of the vehicle body Between the pair ofbearing members 17%, 17% in the

direction, and the pair ofside members are located on theleft and right sides ofthe upper portion 16of the

vehicle body and the fowerportion 17of the vehicle body, with plane portions projecting upward and

downward. Further, bearing holes correspondingto the bearing hole pair ofthevehicle body upper member 16

and the bearing hole pair of the vehicle body lower member 17 are providedat four positions on both sides of
each ofthe side members 18L and 18k.

Among the four bearing holes of the upperone ofthe eight bearing holes of the pair ofside members 18 and

J&R, the upperrotary support pins 2iLand 21R are rotatably inserted, respectively, which are passed throughthe

upper portion 1Gof the vehicle body. The bearing hole of the bearing portion 16> in position. Similarly, in the

lower four bearing holesofthe eight bearing holes ofthe pair ofside members 1&L and 18, the lower rotary

support pins 22L and 2AR are rotatably inserted, respectively, which are passed through the lower part of the

vehicle body. 17bearing holes of the bearing portion 17% at four positions. Therefore, the vehicle body upper

member 16 the vehicle bodylower member17, and theleft and rightside members 18. and 18R constitute a

parallel connection mechanism.
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Wheel drive members 14L and 14are coupled to each ofthe outer surfaces of the pair ofside members 18L and

18R, respectively. Each of the wheel drive members 14L and 14R may include an electric motor, a reduction pear

set that is coupled to the motor rotating shaft to transmit, for example, power. Each of the wheel drive members

141 and 14Rhasafixed memberfixed to the side members 18. and 1&R,respectively, and a rotatable member

rotatably supported bythe fixed member, and the wheel pairs [SL and IQR are respectivelyconnected to

Rotatable parts. Thus, the wheel pairs ISL and 1Ssupported bythe side memberpairs 18L. and 18 by the

wheel drive member pairs 14L and 14 have rotation centers, and when traveling ona flat road surface, the

rotation centers ofthe two wheels are substantiallyat the same axis center on-line.

Moreover, the upper end portions of the side member pairs 1&1. and 18R project substantially upward from the

upper surface of the vehicle body upper member 16 and the above-described divided pedals 11L and 11K are

respectively connected to the upper surfaces thereof. The pair of divided pedals 11L and 11R extendat the same

height level with a predetermined gap therebetween in theleft-right direction, thatis, in the direction of the axle.

The distance betweenthe pair of divided pedals LLL and LIR is the distance between the two feet when aman

naturallystands.

Thepair ofspring support members t7, [7c ofthe vehicle body lower member 17 are provided witha

predetermined gap in the left-right direction of the center portion. The spring support memberpairs 1€c, 1G: of

the vehicle body upper member IGare located at positions correspondingto the pair ofspring support members

1%, 1%. Moreover, the coll springs 19L.and 19R having appropriate elastic forces are in a sufficiently

compressed state between the mutually corresponding spring support members 16 and 1%. Here, although not

shown in the drawings, itis preferable that each of the spring supporting members ic and 17 has a spring

supporting projection for supporting cach end ofthe coil springs 19L and 198, so that the coil spring 19L and the

coil spring 19L can be prevented. 19R fell off.

Further, as shownin Fig. 7, a handle bracket 24 is coupledto acentral portion ofthe vehicle body upper member

iGand the vehicle body lower member 17 inthe left-right direction. The handlebracket 24is formed ofa saddle

member that rides on the vehicle body upper member 1Ginthe frant- rear direction, and has a lower front surface

portion 24a extending toward the vehicle bodylowerportion 17 atthe front portion. The rear portion has a

lowerrear surface portion 24) that extends toward the upper portion 16of thevehicle body. Moreover, a

mounting portion 24c is provided on the upper surface of the handie holder 24to fix and support a handle 15 In

the front surface portion 24a of the handle bracket 24, a bearing hole is provided at a position correspondingto

the center bearing hole of the vehicle body upper member 16and the center bearing holeof the vehicle body

lower member 17. Further, in the rear surface portion 24, thereis a bearing hole at a position corresponding to

the rear center bearing hole of the vehicle body upper member1G
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An upperfront rotation support shaft 25is rotatably mounted in the uppercenter bearing holeofthefront

surface portion 24a of the handle bracket 24 Further, an upper rear rotation support shaft 2bis rotatably

mounted in the center bearing hole ofthe rear surface portion 24b. The shaft center line of the upperfront

rotation supportshaft 25 and the shaft center line of the upperrear rotation support shaft 2Gare set on the sare

axis to correspond to each other. A shaft tip end portion of the upperfront rotation support shaft 25is inserted

into thehole of thefront surface ofthe vehicle body upper member 1G andis fixed byafixing bolt 27passing

through the front surface of the vehicle body upper member 1G Similarly, a shaft tip end portion of the upper

rear rotation support shaft 2Dis inserted into the hole ofthe rear surface of the vehicle body upper member 16

and is fixed bya fixing bolt 28passing throughthe rear surface of the vehicle body upper member 16

A lowerfront steering support shaft 29is inserted into the lower central bearing hole of thefront surface portion

24a of the handle bracket 24 The handle holder 24is rotated along therolling direction X together with the lower

front steering support shaft 2Qas a center ofrotation. In order to allowthe handle bracket 24to rotate within a

predetermined range, there are recesses 1Gd and 17d onthe front surface of the vehicle body upper member 16

and the vehicle body lower member 17 to avoid contact with the handle bracket 24 Moreover, an angle detecting

sensor Sl is coupled to the upperfrontsteering support shaft 25to detect the amount of operation (rotation

amount) of the handle 1Sby the amount ofrotation (steering angle) of the handle bracket 24in the rolling
direction X.

The angle detecting sensor 31 includes a shaft portion Sla fixed to the upper front steering support shaft 25and a

detecting portion 3tb for detecting therelative angular displacement amount oftheshaft portion Sla. The

detecting portion Sib is fixed to one endofthe fixing plate Se, and the other end ofthe fixing plate is fixed to the

frontsurface portion 24a of the handle holder 2Aby a fixing bolt 33 For example, a potentiometer, asensor

having a variable capacitor structure, or the like can be used as the angle detecting sensor SL In such an angle

detecting sensor SL, the inclination angie of the handie holder 24toward the vehicle body upper member 1G6can

be detected bythe changein theresistance value caused by the amount of rotational displacement generated

between the shaft portion Sla and the detecting portion Sib.

The lower end portion ofthe handle 15is fixed to the mounting portion 24c of the handle halder 24 The handle

15is constructed to have a handle post SS mounted and fixed to the mounting portion 24c and a handle bar Sat

the upperend ofthe handle post 35 The handle post 35is attachedto the vehicle body 12withaslight forward

tilt, and its upper end extends upward. The handlebar 35is U-shaped with raised portionsat both endsfacing

upwardly toward the upper end ofthe handlebar S6and connected to the integrally formed intermediate portion.

Further, a steering operation ring 37 capable ofcontrolling the driving of the wheel drive member pairs 141 and

14R is coupled to the upper end of a boss portion ofthe handlebar 3G Thesteering operating ring 37is used to
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control the steering action ofthe vehicle by manual operation and to form an acceleratorring for thesteering

action. When the steering operation ring 37is rotated in the direction in which the driver wants to perform

steering, a signal corresponding to the operation amountis cutput to a controller to be described below, which

thas controls the driving ofthe pair ofwheel driving members 14L and LAR. Theforce generates a differencein

rotational speed between theleft and right wheels 191 and 13, so thatsteering can be performed at a desired

speed,

As shownin FIG. 7, on the uppersurface ofthe handle holder 24as the base portion of the handle15 thereisa

powerstorage member SOwhich can accommodate the battery 38 the controller, other electronic devices and

the specific embodiment of the power source. Anelectronic device orthe like is used to supplyelectric powerto

the wheel drive member pairs 14L and 14R. The powerstorage unit 30in this embodiment has a box structure

and can accommodate a large number ofbatteries 38 However, the power sourceis notlimited to the battery 38

in this embodiment, but also includes a portable battery, a fuel cell, and other types ofpowersources. The power

storage unit 39is covered by a power supply cover41 so that rain, dust, and the like do notenter.

Drive circuits 441 and 448fordriving the wheel drive members 141 and 14R and the like are provided in the

chassis portion 1€a of the vehicle body upper member 16 Further, the vehicle body lower member 17 is

provided with an attitude sensor unit 45and a controller 46for detecting the posture ofthe vehicle body 12 the

posture of the handle 15 and the like, and outputting a detection signal, and the controller 4G60utputs Control

signals are used to drive and control the components of the wheel drive components 14L and 148. The controller

46executes a predetermined algorithm program based onthe detectionsignals oftheattitude sensorsection 46,

the detection signals of the angle sensor 31, and the like, and the necessary control signals are output to the

components suchas the wheel drive componentpairs 14L and 14.

As shownin Fig, 11, the controller 4Ghas anarithmetic circuit 47including a microcomputer (CPU), anda

storage device 48 Thestorage device includes a program memory, a data memory, and other memory such as

RAM or ROM.Thebattery 38and wheel drive circuit pairs 44. and 44R are connected to the controler 4Gand

are also connected by an emergency brake switch 49 Thepair of wheel drive circuits 441 and 44R individually

control the rotational speed, the rotational direction, and the wheel pairs 1S. and LGRand thelike, and the wheel

drive memberpairs 14L and 148 are separately connected to the circuit.

A detection signal obtained by the angle detecting sensor 31 detecting thetilt angle ofthe handle 15 a signal

correspondingto the steering operation amountofthe steering operationring 37, and a detection signal of the

attitude sensor section 45are supplied to the controller 46 The attitude sensor unit 45is for detecting angular

velocity and acceleration while the coaxial two-wheeled vehicle 10is traveling, and controls angularvelocity and

running acceleration, and includes, for example, a gyro sensor and an acceleration sensor.
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The gyro sensor detects the angular velocity, the angular velocity and the pitch axis (corresponding to the axes of

the wheel pairs [SL and 1SR) 5L, the rotation axis (passing throughthe centerofthe vehicle body L2andparallel

to the traveling direction of the vehicle) 52 and the yawaxis ofthe vehicle body l2( At least one ofpassing

through the center of the vehicle body 12and perpendicular to the road surface on which the vehicle travels is

associated.Moreover, whenthe vehicle body 12is represented by the above three axes, the acceleration sensor of

the attitude sensor section 45detects acceleration associated with at least one of the above three axes (X-axis, Y-

axis, and Z-axis).

The coaxial two-wheeled vehicle [Ohaving the above structure cantravel in the following manner, for example.

44 and 4B showthestate of the vehicle when traveling straight onthe flat road surface E, in whicha shaft center

line CL whichis the center of the handle 15is perpendicularto the traveling road surface E as viewed from the

front. Further, the left and right divided pedals LIL and L1R are horizontally maintained at the same height.

Fig. Sshows that one wheel (in the present embodiment, theleft side wheel 1S.) of the vehicle traveling straight

on the flat road surface E travels to the step K. In this case, by the handle [Sbeing held vertically by the rider, the

vehicle can travel in a state wherethe left and right divided pedals LiL and 11R are kept horizontal. Theretore,

evenif the center ofgravity of the rider driving in the standing postureis high, the step K ofthe road surface E can

be absorbed by the change in the height direction ofthe left and right divided pedals 11L and 11K, so that the

rider can be in his body The upperpart runsstably withoutshakingleft and right.

Fig. shows a state of turning on theflat road surface E. Inthis case, the ridertilts the handle 15 and the upper

portion of his/her bodyis inclined toward the steering center side (inside) so that the left and right divided pedals

liLand LiRand the feft and right wheels 19 and 1SR are inclined in parallel with the handle 15 The entire

vehicle, including the rider, can easily offset the centrifugal force.

Further, Fig. 1Oshows a running state on an inclined road surface {inclined road surface M) which is

perpendicular to the tilting direction. In this case, similarly to the state in which the road surface changes in the

direction ofthe rotation axis (thatis, the left-right direction with respectto the traveling direction) whentraveling

to the step K, the rider keeps the handle LSvertical and can separatethe pedal 11L andleft and right. The LIR

stays in a horizontal state. Therefore, even if the center ofgravity of the rider driving in the standing postureis

high, the inclined road surface M can be absorbed bythe change in the height direction of theleft and right

divided pedals 11L and LIK, so that the rider can have no upper part of the body. Stable driving and driving with

shaking fromside to side.

Next, amethod of steering the coaxial two-wheeled vehicle LOwill be described. FIG. 124 showsa state in which
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the coaxial two-wheeled vehicle LOtravels straight ontheflat road surface E. Fig. 128 shows a state of turning to

the left on the flat road surface E. Moreover, FIG. 120 showsa state in which traveling straight onthe inclined

road surface M (including traveling onthe step K).

When the two-wheeled vehicle 1Ois steered, basically the following two methods are adopted: one is a method of

determining a turning vector(steering speed, steering radius, etc.) only bythe inclination ofthe handle 15 and a

method ofpassing the handle 15Thetilt and the riderrotate the steering ring 37 (accelerate the steering speed) to

determine the method ofthe steering vector.

First, a method ofdetermining the steering vectorforsteering only bythe inclination of the handle 15will be

described. As shown in FIG. &in this case, the steering operation amount is determined based on the actual

inclination angle 6 h ofthe handle between the handle ISand the pravityaxis V. According to the revolution

vector and thevehicle speed, a difference in rotational speed is generated between theleft and right wheels 1QL

and 13K, so that a steering radius at which a predetermined centrifugal force can be generated can be obtained for

steering, In this case, the actual tilt angle 8 h of the handle can be detected as follows.

Thefirst exampleis that the above-described posture sensor member 45is attached to the handle 15orto one of

a pair of left and right divided pedals LIL and 11Rparallel to the handle 15so that the inclination ofthe handle

15can be directly detected.

The second example is that the attitude sensor component 43is attached to the vehicle body lower part 1’7as

shown in FIG. In this case, a position sensor is used to detect the relative angle between the handle ISandthe

vehicle body lower member 17 orthe relative angle between the handie 15and the vehicie body upper member

16 In the embodiment shown in Fig, 7, the angle sensor Sl in the vehicle body upper member 1Gcorrespondsto

a position sensor, and a potentiometer orthe like can be used as, for example, the angle detecting sensor 31. The

outputof the angle detecting sensor 31 and the output ofthe attitude sensor section 45can be used to calculate

the difference between the “vehicletilt angle 6 g formed withthe gravity axis V" andthe"relative tilt angle 0 p of

the handle 1Swith respect to the handle of the vehicle body", and The actual tilt angle 0h (0 p- @g= 6h) of

the handle of the handle 15is detected, and “the vehicle tilt angle @ g formed with the gravityaxis V"is the

output of the posture sensor member 45in the vehicle body L2with respect to the gravityaxis V, “handle The

relative inclination angle @ p" of the handle with respect to the vehicle bodyis the output of the angle detecting
sensor 31

For example, when the handlerelative inclination angle § p as the output of the angle detecting sensor 31

coincides with the vehicle inclination angle § g which is the outputofthe attitude sensor section 46, the handle

{Sis vertical, and the vehicleis in a straight traveling state regardless of the road surface condition (A flat road
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surface, an inclined road surface M,astep K, andthe like) are as shown in FIG. 12A and FIGS, lOand 120. On

the other hand, when the two-wheeled vehicle 10is turned as shown in FIG. 9 the handle tilt angle @ g which is

the outputofthe attitude sensor unit 45is subtracted fromthe handle tilt angle @ p whichis the output ofthe

angle detecting sensor 31. The valueis the actual inclination angle 6 h of the handle formed bythe gravityaxis V,

and the steering operation amountis determined based on the actual inclination angle @ h of the handle.

Next, amethad of determining the rotation vector based onthe inclination of the driver's rotational steering ring

3/and the handle L5will be described. In the case where almost no centrifugal forceis generated (for example,

centrifugal force is 1G or Jess}, such as low speed steering, super-pivotal brake tum, etc., the rider can use the

inclination of the handle [Sand The steering ringis steered to select an operation according to the traveling

speed because operability is improved by manuallyrotating thesteering operation ring 37locatedat the top end

of the handlebar SGinstead oftilting the handle. In this case, according to the steering operation of the steering

operation ring 37, the method of determining the steering vector and performing the steering onlybythe

inclination of the handle 15is added to the operation amount, so that the two are combined andused. It is

possible to control the amountofoperation at the time ofsteering,

First, when the steering operation ring S/ofthe handlebar 3Gis manually rotated, the amountofoperationofthe

steering operationring 37is detected bya position detecting sensor made ofa potentiometerorthelike, and the

detection signalis sent to the controller 4G Then, the controller 460utputs a controlsignal to theleft and right

wheel drive members 141 and 14K,so that a steering radius capable ofgenerating a predetermined centrifugal

force (for example, Q2G) according to the vehicle speed can be obtained, and a predetermined notational speed

difference between the left and right wheels 1SL and 138can be obtained..

Here, when a sharper turn is to be made, theridertilts the handle 1Stoward thesteering center. Then, the

amount of tilt ofthe handle 15is detected bythe angle detecting sensor 31 as described above, and the posture of

the vehicle is detected bythe posture sensor unit 45, so that the amount ofwheel control corresponding to the

amount of tilt of the handle 15is calculated. The wheel control amount obtained by the amountoftilt of the

handle L5is added to the wheel contro] amountbythesteering operationofthe steering operation ring 37. Asa

result, the controller 4Goutputs a contro! signal to the left and right wheel drive members 141 and 14K, thus

changing the rotational speed difference between the left and right wheels 19L and 1SR to obtaina steering radius

capable ofgenerating a predetermined centrifugal force (for example, 04G). Therefore, evenifthe steering

speed is fast, stable steering can be performed, and the upperpart of the bodyofthe riderin the standing posture
does not shake from sideto side.

In thefirst embodiment, thepedal is divided into two onthe left and right sides, because the following advantages

can be obtained when the two pedals | iLand LIK are separated in this manner, for example, when traveling ona

step, for exarnple, one wheelfirst travels as shownin Fig. 8The step K is shown, but the wheel on theside can
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travel to the step K with little driving force, and the rider moves the centerofgravity to the side of the lower wheel

(non-driving side). Then, the center ofgravity moves to the side of the running wheel, and then the lower wheel

(non-driving side) travels to the step, so that the rider feels like walking up the steps with the foot, so the vehicle

can be driven to the step K with litte driving force..

134. and 13B and Figs. 144 and 14B are schematic views showing a second embodiment ofa coaxial two-wheeled

vehicle according to the present invention. The coaxial two-wheeled vehicle Das the second embodiment

includes: a body G2with a chassis, two separate pedals GIL and GIR supported by the vehicle hody G2ina freely

steerable manner, and one forrotation The way of connecting the two separate pedals GIL, GIR and a handle

bracket Otis the connector 68 In the second embodiment, the same reference numerals are given to the same

portions as those in the above-described first embodiment, and thus the repeated description is omitted.

As shown in Figs. 194 and 158 and Figs. 144 and 148,the vehicle body G2is a chassis, and theleft and right

wheel drive members 14L and 14R are respectively connected to the mounting portions G2L and G2R whichare

located in theleft-right direction, that is, on both sides in the vehicle width direction. Moreover, theleft and right

wheels 13and 128 are rotatably supported by the driving members 14. and 148,respectively. Moreover, one

handle supporting member 65is located in the upper middle portion ofthe vehicle body 62, and the pedal

supporting members GaLand GOR are located on both sides of the upperportion. The bearing holes are

respectively located on the middle handle support member GSand the pedal support members GL and GSR on

bothsides, passing throughthe front-rear direction of the vehicle traveling,

The handle bearing mernber GSandthe three bearing holes on the pedal supporting members GOL and 65R ofthe

vehicle body G2are at the sare height, and the handle bracket 64is rotatably supported by a handle supporting

member 65via a rotating support shaft 66 and the pedals are separated left and right.The GLL and GIRare

rotatably supported bythe pedal supporting members GGL and GORby the upperrotary support pins G/L and

G/R. Eachofthe pedals GIL and GIR has an arm portion Gla whichis convex in a direction perpendicularto the

pedal surface on which the footis placed. In each of the arm portions Gla, bearing holes are respectively provided

at the base and the tip end portion, and the upper rotation support pins G/L and GR are rotatably inserted into

the bearing holes ofthe base.

Further, both ends of the connecting member GSconnecting the arms Gla of theleft and right divided pedals GIL

and GIR are rotatably connected to the bearing holes at the tip end portions of the respective arm portions Gla by

the lower rotary support pins GOL and GOR. Moreover,the handle bracket O4is rotatably coupledto the central

portion ofthe axial direction of the connecting member G8bya rotaryjoint pin 71. Therefore, there are two

bearing holes on the handle holder 64 and the distance between themis the sameas the distance between the two

bearing holes in each arm portion Gla. Therefore, the handle bracket 64 theleft and right divided pedals GILand

GIR, and the connecting member G8constitute a parallel connecting structure. The structure other than the
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abovestructure is similar to the above-describedfirst embodiment.

Thus, when the ridertilts the handle L5orseparates the pedals GILand GIK,theleft and right divided pedals GLL

and GIR or the handle iSare simultaneouslyinclined in the same direction. Fig. 144is aschematic view showing

ati initial state in whichthe handle 15is in the vertical position. Fig. 14B is a schematic view showingastatein

which the handle L5and the left and right divided pedals GIL and GIR are inclined. At this time, the upper

surfaces of the left and right divided pedals GLL and GIRarein a state of tilting the handle 1Stoward the road

surface, Similareffects to thefirst embodiment described above can also be obtained by thestructure ofthe
above-described coaxial two-wheeled vehicle CO.

LSA and 15B and Fips. IGA and 16B are schematic views showing a third embodimentofa coaxial two-wheeled

vehicle according to the present invention. The coaxial two-wheeled vehicle 80as the third embodimentincludes

a body 2having a chassis, a pedal 81 supported bythe vehicle body 82 capableoffreely changing the pasture,

and a handle L5integrally fixed to the pedal SI. In the third embodiment, the same reference numerals are given

to the sameportions as those in the above-described first embodiment, and thus the repeated descriptionis
omitted.

As shown in Figs. 154 and 158 and Figs. 1G4 and 168, the vehicle body &2is a chassis, and theleft and right

wheel drive members 14L and 14R are respectively connected to the mounting portions 84. and GAR whichare

located in theleft-right direction, that is, on both sides in the vehicle width direction, and Theleft andright

wheels 13L and 138 are supported by the driving members 141 and 14R ina freely rotatable manner,

respectively. A pedal support mernber &5is located in the middle ofthe upper portionofthe vehicle body&2 In

the pedal supporting member 85, there is a bearing hole that passes through thefront-rear direction in which the
vehicle travels.

The pedal 81 is a plate thatis sized to substantially cover the range fromthe vehicle body S2to the left andright

wheels 1@Land 13. One ofthe bracket members 84is entirely located at an intermediate portionin thelefi- right

direction of the fower surface of the pedal &L. The bracket member 84is made of two protruding portions spaced

apart by a predetermined distance in the front-rear direction. And the pedal supporting member 85ofthe vehicle

body &2isinstalled between the two protruding portions. Thefront and rear ofthe bracket member 84 andthe

pedal support member SSare rotatably supported by two rotary support shafts SGat the same shaft centerline.

Moreover, four coil springs 87 are provided between the pedal 81 and the vehicle body 82 whichis a specific

example oftheelastic memberfor keeping the pedal St horizontal with respectto the vehicle body 82 The four

coil springs 87 are respectively disposed at symmetrical positions in the front, rear, left, and right directions at

predeterminedintervals, To achievethis, four spring support members 88forsupporting the upper ends of the
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coil springs 87 are located at four positions on the lowersurface ofthe pedal 81, and four spring support

members SOfor supporting the lower ends of the coil springs 87 are located on the vehicle body &2 Four

positions on the surface.

Thus, whenthe rider tilts one of the handle [Sandthe pedal SI, the other integrally formed memberis also tilted

as a whole in the same direction. Fig. 164 is a schematic view showing aninitial state in which the handle 15is in

the vertical position. Moreover, Fig. 16B is a schematic view showing a state in which the handle IS5and the pedal

81 are inclined. At this time, the upper surface ofthe pedal 81is in a state in which the amount of inclinationof
the handle {Sis inclined toward the road surface E. Similar effects to the first and second embodiments described

above canalso be obtained bythe structure of the above-described coaxial two-wheeled vehicle SQ It is to be

notedthat the elastic memberis notlimited to the coil spring 87shownin this embodiment, anda leafspring, a

rubber-like elastic body or the like may be used.

Heretofore, according to the embodiment of the present invention, since the steering can be performedbytilting

the pedal and the handlein the direction ofthe rolling axis on the innerside, therider can stably drive the vehicle

and overcome the centrifugal force even if the center ofgravity position is high, for example, the standing

position. . In this case, by connecting the shaft and the wheel to the pedal member, a camber angle can also be

generated onthe innersideofthe wheelsteering, so that the lateral force acting onthetire can be reduced and

stabilized. Tire grip.

Moreover, when in the case of thefirst embodimentofthe present invention, when the road surface changes in

the direction of the rolling axis (theleft and right direction perpendicular to the traveling direction ofthe

vehicle), for example, whentraveling on an inclined road surface and one wheeltraveling on the step, The

separation pedal can be kept horizontal withouttilting left and right, so that the road surface change can be

absorbed bythe height change caused by the ups and downs ofthe divided pedals, evenifthe rider whois driving

in a standing posture has a high center of gravity, riding The occupant can also stably drive and drive without

shakingleft and right in the upperpart ofhis body. Moreover, when traveling to a step in an oblique direction,

therider can climb the step with asmall driving force by switching the centerofgravityontheleft and rightfeet,

similar to walking up the stairs withthe foot.

Moreover, according to an embodimentofthe present invention, a coaxial two-wheeled vehicle mayhave a

raised floorarea for accommodating a general adult (having a width ofabout 400mmorless and a length of

about 250mm orless). Therefore, since the width of the vehicleis the same as that occupied by a pedestrian, the

vehicle can travel smoothly even in a very crowded area such as a sidewalk without becoming an obstacle to other

pedestrians.
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The present inventionis not limited to the above-described embodiment in whichthe grip portion of the handle

is U-shaped, the grip portion maybelinear,elliptical or circular, and othershapes of handles mayalso be

employed. Manyvariations are possible without departing fromthe scope and spirit of the invention.

It will be appreciated by thoseskilled in the art that many variations, combinations, sub- combinations and

changes can be made in the scope of the appended claims.
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Small portables automatic gravity center control vehicle

Inventor(s): YIPENG LI; XUEKAI YAN; GAIHUA GUO; WEI ZHOU; ZHIFA
CHEN + (LI YIPENG, ; YAN XUEKAI, ; GUO GAIHUA, ; ZHOU WE],
; CHEN ZHIFA)

Applicant(s): WUHAN RUOBITE ROBOT CO LTD + (WUHAN RUOBITE ROBOT
CO., LTD)

Classification: - international:463C47/42; B62D51/02; B62D61/00; B62K21/16;
B62K3/00

- cooperative:

Application CN200910210535 20091109
number:

Priority number CN200910210535 20091 109
(s):

Abstract of CNTOTS20728 (A}

Fhe invention discloses 4 amall portable automatic gravity center control vehicie, and
relates to a small highly intelligentized partable aulamatic gravity center contro] vehicle,
Fhe whole vehicie has the characteristics of small volume and light weight and due to
a folded structure, a handie can be folded into a lHfing handie, the vehicle can be
carried by people and parking space and the sassibilly thei ihe vehicle is stolen are
reduced, The running of ihe vehicie is controlled by detecting the gravity center shift
state of a driver and the vehicie: and the vehicle is flexible to run even in a narrow
space. The vehicie has a ladder chassis structure, so driving is more comfortable and
safer, and the vehicia is safe, stable and comfortabie to run by adopting an intelligent
control mode and environmental perception technology.
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Patent Transiate
FPowerad by EPO and GoogieaZ4,ety, i,ODa.

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.

CLAIMS CN 101920728 

1.

Theutility modelrelates to a portable automatic center ofgravity control trolley, which is characterized in thatit

comprises a vehicle body, a wheel, a foldable handle, a steering mechanism, a control systemand a safety

guaranteesystem, and thevehicle body is composed ofapedal and a wheel connecting device, and is mainly used

for controlling thecar bythe automatic center ofgravity. The bearingpart; the wheelis two wheels mounted on

the left andrightsides of the vehicle body, powered by a motor embedded in the wheel; a foldable handle, a

handle that can be retracted and folded according to theheight oftheuser, is the author driving The supporting

and operating mechanism includes an operation button, a handle and an indicator panel, and a speaker and a

lighting fixture fixed on the handle; the steering mechanism candrive the steering mechanism to rotate by the

deflection handle, and change the posture of the pedal and the vehicle body, and Transmitting a vehicle body

attitude change signal to a control system: a control system, an embedded computer hardware system and a

software system for controlling the movement and monitoring ofthe automatic centerofgravity, including a

dynamic balance sensor composed of an acceleration sensor, a gyroscope, and an encoder System, drive circuit,

central control system; security systern for security Use safe wearer monitoring, feedback and control system by

sensing the surrounding environment information, automatically determines the centerofgravity ofthecarin

which the operating control environmentis safe.

2

A portable automatic centerofgravity control trolley according to claim 1, comprising a retractable handle, a

folding mechanism, a steering mechanism, a trapezoidal structure, a motor, a tire, acontrol box, acontrol

systern, and a connecting rod (6 1-5), (6 1-6 and support (61-7), (61-9, and pin (61-1), (61-3, (61-3,

(6 L-4) form a trapezoidal structure, support (6 1-7), (6 1-8, withthe pedal, the hubfixed edge, under normal

conditions, the trapezoidal structure Keeping the isosceles trapezoid, the pedals remain horizontal, while the

wheels remain in the toe state, the handle length is adjustable, and the driver controls the car by hand control of
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the handles. The height of the handles can be used according to each driver. Habits and body heightare adjusted

to give the driver the most comfortable and flexible driving state.

a

A portable automatic center ofgravity control trolley according to claim 1, characterized in thatit relates to two

chassis structures: a six-bar linkage mechanism and a trapezoidal four-barlinkage mechanismleft and right

wheels (6-1-9 and (6D -17) Through the connectionof the chassis, the six-bar linkage mechanism andthe

trapezoidal four-bar linkage mechanismall have a degree offreedomoffeft and right deflection. Whenthedriver

controls thejoystickfor control, thejoystick drives the six- bar linkage mechanism and the trapezoidal four-bar

linkage mechanism. Deflection occurs, causing the vehicle to deflect and reach the goal ofcontrolling the posture

of the vehicle body.

4,

A portable automatic center ofgravity control trolley according to claim 1, wherein the link mechanism is

connected by apin (7-9, (7-19, (716, (F1D Rod (75. (7-21), pedal right support (78 and pedal right

support (7 19) and lowerlink (7-14, to achieve the samefunction as the ladderstructure, under The connecting

rod (713 is connected to theleft and right pedal supports throughthe pin shaft, and is connected to the

through-pin shaft and the handlelink (7 23, and the pedal support is coupled with the pedal (7 aD andthe

wheel (7-9. Connected, and as the wheelis in the state ofup and down, the lower fink is always parallel to the

road surface, the upper link (7-5 and the pedal support (7 § and the handle link (7-23) pass the pin The shaft

connection, the upper link (721) and the pedal support (7 19 and the handle link (7 24 are connected by the

pin shaft, then the handle is turned left and right to drive the upperlink to moveleft and right; (7-14) for the

recovery mechanism, fixed to the lowerlink by thefixed block (7- 19, when the handleis deflected to theleft, the

handle link (7-23 drives the upper link (7-21) to rotate, the link { 7-2) The pin (718 rotates, the lower end

squeezes the return mechanism, and the return mechanism compresses on theleft side. The restoring force, the

magnitude oftherestoring force is proportional to the angleofdeflection ofthe handle, and the greater the angle

of deflection of the handle, the greater the restoring force.

~

wh

A portable automatic center ofgravity control trolley according to claim 1, wherein when the handleis deflected,

the left and right upperlinks press the retammechanismejector pin (8 39 to deformthe spring (8: 29.

Resilience, when the transition is over orthere is no need to deflect the handie, the handle automatically returns

to the zero- deflection position. When the deflection angie becomes larger, the spring- shaped variable also

becomeslarger, so the resulting restoring force also becomeslarger; (8 193) is the recovery mechanism Thefixing

blockis fixed to the lowerlink; the spring sleeve (2 is used to preventthe spring from being bentradially, and is

fixedly connected with the guiding end sleeve (8 27) and thegrid (8 SD.
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A portable automatic center of gravity control trolley according to claim 1, characterized by a wheelsideplate (S-

24, amotor (9-38), amotor rear end cover (9 10, and an encoder (9 41), the hub (933), (9.36 andthetire

(9-9), the wheel part is connectedto the pedal through the (9-24 wheelside plate, and the motorshaft passes

through the coupling (9. 4 Connected to the encoder code wheel (9-41) to feed the motor speed back into the

control system; the motor (9-38) is fixed to the motor rear end cover (G10, and the motorrear end cover (9

i) Connected to the wheelside plates (9-24), the motor outputis the outer rotor output, which is fixed to the

inner hub (9-39; the inner hub (9-36 and the outer hub (9-39 are both wedge-shaped By clampingthetire

inside and outside, the degree of clamping is adjusted by adjusting the tightening ofthe screwto prevent relative

sliding between the hub and thetire.

7.

A portable automatic center of gravity control trolley according to claim 1, wherein in the normal state, whenthe

vehicle is on the horizontal ground, the posture of the bodylink mechanism, the upperlink, the lowerlink and

the pedal support constitute an isosceles. Trapezoidal, at this time, the length of the spring c = d, the angle a =b,

the kick plate is in a horizontal position; when driving on aninclined road, in order to ensure that the driverisin

a comfortable posture, the upperlink, the lower link and the pedal support The shape ofthe structureis

deformed; since the shape formedis not a parallelogram,thatis, the spring c isin a compressed state, d isin a

relaxed state, d>c, andthelargerthe inclinationangle, the largerthe spring length differencede, and the more the

restoring force Large, at this time, the angle a<b, and assumingthat the angle before the deflection isal=bL, then

al-a>b-b 1, thatis, the degree ofinclination of the pedal is different at this time, and the pedal is at a horizontal

position at a higher position. The pedal with a lower position is slightly inclined to the inside ofthe vehicle; the

driver is more comfortable to drive, and the lower horizontal position of the wheelis inclined toward theinside

ofthe vehicle body, so that the vehicle body is not easily turned over, and the rollover is reduced. Possible.

a

A portable automatic center ofgravity control trolley according to claim 1, wherein the handles can be adjusted

to different lengths according to the driver's height orfolding requirements; the front poles (13. 1- 118 and the

rear poles (13- 1-119) Canhefixedorslid by the movable pin (13 1-120, the rear bar (13 1-19) has a fixing

hale, and the movable pin (13 1-120 is convex when sliding to the fixing hole Out, the front rod and the rear

rod are fixedly connected. Whenthe movable pinis pressed hard, the front red and the rear rod are

disconnected fromeach other, and the front rod andthe rear rod can be relativelyslid to realize the expansion

and contraction; the folding mechanism passes through the U-shaped block (13.2 49 connected to the ladder

structure vertical rod (13-223, the T-shaped block (13.248 is fixediy connected to the handle (13-244, and

the rotating shaft (13-2 SO) is passed through the U-shaped block. (13-2 49) and the holes in the T-shaped block

(13-2 48 make the U-shaped block (13-2. 43and the T-shaped block (13-248formahinge relationship, and

the other endrotates the shaft) The outercasing spring (13-24G is screwed to the nut 13-246); 13-2 49) is the

pin fixed on the large circularsurface of the pin (143-2 50), normal state Next, the nut is pressed by the spring

force, so that the large round face of the pinis close to the U-shaped block (132-43), and the pin (13-249)
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passes throughthe U-shaped block (13-249 at the sametime. T shape Thefixing hole, the handleis fixed, when

the nut is pressed hard (13-245 the spring (19 24G is compressed, the pin (13-250} drives the pin (13-249

to the U The block (13-2 43 moves outside. Whenthe pinis separated fromthe fixing hole of the T-shaped

block, the U-shaped block and the T-shaped blockare hinged, and can be switched between thefoldedstate and

the uprightstate.

9

A portable automatic center ofgravity control trolley according to claim1, wherein the suspensionsystemis

mainly composed of a swinging side arm (14. 5D, a strong spring (14 52), a rotating shaft (14 53. a rotating

shaft and a pedal. Connected, the swinging side arm (14-51) is rotatable aboutthe rotating shaft (1453, the end

of the swinging side armis connected with the spring 14-52), and the spring compression and extension can

drive the swinging side arm to swing, swinging the side arm (14.51) Connectedto the wheelpart, thatis, when

the pressure of the wheelpart is abrupt, causing the wheel to move up and down, the swing arm is swung and the

spring is compressed.

10,

A portable automatic center of gravity control trolley according to claim 1, characterized in that the modular

design is adopted, and the systemis divided into four parts, namely a motordrive control part (16-54), a sensor

signal conditioning and control algorithm part (16. -55), system interface and power supplypart (16-57),

wireless controller part (16-50); motordrive control part (16.54) is connected withsensor signal conditioning

and control algorithm part (16-55), sensor Thesignal conditioning and control algorithmportion (16 55) is

coupled to the wireless controller portion (16-50), and the sensor signal conditioning and control algorithm

portion (16-55 is coupled to the system interlace and powersupply portion (16-57).
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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 1OL980728

A portable automatic center ofgravity control car, whichrelates to a highly intelligent portable automatic center

ofgravity control car, which has the characteristics ofsmall size and light weight, and adopts a folding structure,

so that the handle can be folded to become a handle, so that it can be carried around. , reduce the space of

parking cars and the possibility ofbeing stolen. It controls the operationofthe vehicle by detecting the shifting

state of the driver and the centerofpravityofthe vehicle. [tis flexible and easy to operate even in a small space.

Thetrapezoidal chassis structure makes driving more comfortableandsafer. Theintelligent control mode and

environment-aware technology makethe car run safely, stably and comfortably.

Portable automatic centerofgravity contraltrolley

Technical field:

BACKGROUND OF THE INVENTION LField of the Invention This inventionrelates to a personal assisted

vehicle, and more particularly to a vehicle that is driven by a control systemto detect a person's weight deviation

from the center ofgravity ofthe vehicle and to controlits operation. The two wheels are driven by the motorand

arranged horizontally and horizontally.

Background technique:

The two-wheel self- balancing device and technologyoriginated from the inverted pendulum theory. Thefirst

two-wheel balancing device was invented by Japanese Yamato Kazuo. From 2002to 200Gitwas used by the US

companyforthe ibot wheelchair technology and the segway two-wheel balance car. Used in shopping malls, golf
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courses, airports, etc., is considered to be an epoch- making means oftransportation. 2008Intheyear, Toyotaof

Japan began to develop similar products.

Onesuchvehicle of the prior art has been disclosed, for example, in Patent Docurnent L The vehicle disclosed in

Patent Document Lis that "in a riding state where the centerofgravityis high, the rider can stablytravel, and the

upper part ofthe body does not wobble fromside to side. The vehicle includes: a pedal for driver riding: a vehicle

body; when the traveling directionis set to a rolling axis, the vehicle body supports the pedal so as to be able to

change in a rolling direction abouta rolling axis as a center Gesture; a pair ofwheels. The pair ofwheels are

located on both sides of the sameaxis in a direction perpendicular to the traveling direction ofthe vehicle body

ard are rotatably supported bythe vehicle body; a pair of wheel driving devices that individually drive and rotate

the pair of wheels; and Changing the posture ofthepedal orindirectly changingthe handleofthe posture

throughthe vehicle body. ”

According to the vehicle having the appeal structure in Patent Document1,it is desirable to achieve the effect

that "the rideris dueto gravity when traveling onan inclined road surface inclined obliquelyto the exercise

direction, or whenthesteering is due to the centrifugal force, the rider Will be more stable."

According to Patent Document2 the vehicle described therein is an “electric vehicle distributed around two

wheels. Including the body, the wheel and the electric drive system, the wheels with the motor are mounted on

bothsides of the vehicle body, and the power supply, the control circuit, the drive circuit, the sensorand the

contral switch are mounted on the vehicle body, and the shait is rotated between the wheel and the vehicle body.

The connection, speed sensor and angle sensor transmit the rotation angle and inclinationinformation of the

wheel and the vehicle bodyto the control circuit, and use the software to calculate the control amount, thereby

controlling the movement and balance state of the wheel and the vehicle body. In the patent document 2 when

the coaxial vehicleis riding, steering control is performed by a steering switch on the handle, and the pedal is

parallel to the ground daring riding.

[Patent Document tl] Published Patent Application No. ZO0S1CCROB763

[Patent Document <j discloses Patent Application No. 0219638662 Sand Patent Application No.
AOOSAD105334. 6

[Patent Document SUS. Patent 6581 7L4BI
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However, in the vehicle described in Patent Document 1, the vehicle bodyis aparallel connection mechanism,

and whenthe steering radius is smali, the angle at which the rider leansis large, and at this time,the rider easily
tums over.

In the vehicle described in the above Patent Document2, the upper surfaceofthe pedal is continuous, and the

vehicle bodycannot change the posture in the course of turning, and whenthe centrifugal force becomeslarge,

the vehicle bodyis liable to roll over. Further, in the patent document 2 when the self-balancing vehicle rides on

an inclined road surface, the vehicle body and the pedal are both inclined, which makes the rider uncomfortable
and has a risk ofrollover.

The existing vehicles are complex in structure and costly, and the market promotionis rather slow. Improving

technology, improving performance, reducing costs, and promoting popularization are issues that need to be
addressed.

Summaryof the invention:

The object of the present invention is to provide a portable automatic center ofgravity control car which adopts a

dual backup motor control strategy, and two sets ofmotordrive and control systerns adopt mutual backup mode

to ensure stable operation and operational safety in the eventofa failure. Using smarter and safer and more

reliable software system, not onlyreal-time error correction from hardware, but also guarantee the reliability of

operation, and real-time detection and errorcorrection from software layer by layer, not onlyestablish feedback

detection between modules, emergency alarm mechanism, Moreover, a real-time feedback and error response

mechanism is established inside each module to ensure the safety, reliability and stability of the automatic center

ofgravity control car during operation. It solves the problemthat the user's standing force is uncomfortable due

to the tilting ofthe left and right pedals during comering, keeping the centerofgravity of the person and the

vehicle at the sane time shifting. Whenturning, the possibility of rolloveris reduced, and the safety and stability
are enhanced.

In orderto solve the problemsofthe backgroundart, the present invention adopts the following technical

solutions: it comprises a vehicle body, a wheel, a foldable handle, a steering mechanism, a control system, a safety

guarantee system, and the vehicle body is composed of a pedal and a wheel connecting device, The automatic

center ofgravity controls the main load-bearing part ofthetrolley; the wheels are two wheels mounted on theleft

and right sides of the vehicle body, powered by a motor embeddedin the wheel, a foldabie handle, a telescopic

foldable and foldable according to the user's height The handleis a mechanismfor the author to drive and

operate. The handle includes an operation button, a handle and an indicator panel, and a speaker anda lighting

fixture fixed on the handle; the steering mechanism can drive the steering mechanismto rotate throughthe
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deflection handle, and change the pedal and a posture of the vehicle body and transmitting a vehicle body

attitude changesignal to the control system; a control system for the embedded computer hardware system and

software systemfor controlling the movement and monitoring of the automatic centerofgravity, including an

acceleration sensor, a gyroscope , dynamic balance sensorsystem composed of encoder,drive circuit, central

control system: Full protection system for the protection of the user using the security monitoring, feedback and

control system by sensing the surrounding environment information, automatically determines the centerof

gravity of the car in which the operating control environmentis safe.

‘The automatic center ofgravity control trolley pedal of the present invention is non-continuous, and the

trapezoidal steering mechanism allows the body posture and centerofgravity to be adjusted as the rider rides on

a sloping road, during operation, the control system and The monitoring systemcontrols the operation ofthe

cart based on the degree of center shift and the angle of the handle offset. Whenthe vehicleis turning, if the car

body is not tilted, it can be seen fromthe force diagramthat the centrifugal force F and the gravity G force F are in

a state of unbalancedforce, when the turning speed V and the turning radius R: V2/g>a/2h When the car body

will roll over, itis very unsafe, and when turning, the car body tilt will make the centrifugal force F and the pravity

G force F convenient in the direction ofthe car body,the force is in equilibrium, and the car body car The

bending radius R and the inclination angle § of the vehicle body are related to the speed v ofthe vehicle body at

this time, that is, Rev< 2Agitan @), which ensures that thetilting ofthe vehicle bodyat this time causes the

centrifugal force F to be separated from the gravity G. Convenientlyin thedirection of the car body, theforceis

in balance, which improves driving safety and comfort.

fn the normalstate, when the car is on the level ground, the secondarystate of the car bodylinkage mechanism is

as shown in the figure. The upperlink, the lowerlink and the pedal support constitute anisosceles trapezoid. At

this time, the spring length c=d, the angle a=b, the kick plate is in a horizontal position. Whendriving on an

inclined road surface, in order to ensure thatthe driver is in a comfortable pasture, the shape formed by the

upperlink, the lowerlink and the pedal support is deformed, since the formed shape is not a parallelogram,that

is, at this time, the spring c is at In the compressed state, d is in arelaxed state, d>c, and thelarger thetilt angle,

the larger the spring length difference dc, the preaterthe restoring force, at this time, the angle a<b, and assuming

the angle before thedeflection isal=b 1, then al-a>b-b1, thatis, « > 6. At this time, theinclinationofthe pedal

is different. At this time, the pedal is at a horizontal position, and the pedal with a lowerpositionis slightly tilted

toward the vehicle body. The driveris more cornfortable to drive, and the lowerhorizontal position of the wheel

is inclined toward theinsideofthe vehicle body,so that the vehicle bodyis not easily turned over, reducing the

possibility of rollover.

‘The invention makes it easier to contro! the deviation of the center ofgravity by controlling the trolley with the

legs, and truly controls the operationofthe vehicle withthe posture of the body andthe positionofthe centerof

gravity.The control of the armrest easily leads to inconsistency between the car bodyand the driver's center of

gravity, andthe safety andstability are easily out of contral. The leg in the human bodyis the keyto the control of
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the center ofgravity. The automatic centerofgravity control car without the handleleg control of the present

invention solves this problem, keeping the center ofgravity of the person and the vehicle at the sametimeoffset,

and the possibility ofrollover occurs during the turning. Reduced, increased security and stability.

The present inventionsolves the problem ofbumping and vibration amplification on uneven road surfaces, Fora

vehicle without a suspension system, during the uneven road driving, the vibration amplitude of the vehicle's

center ofgravity position will reach A= 6 *JI"h/1L&O thatis, ifthe ground has abump ofangle ¢@ , then the

person’ s weightis at the centerofgravity. The amplitudeofthe vibration is 6 *JI*h/180(his the height of the

human heart). The automatic center ofgravity control carofthe present invention controls the trapezoidal

structure ofthe chassis of the car, and the two wheels are not coaxial, and the pedals are not continuous, so the

unevenness of the ground is not transmitted orenlarged.

fn the present invention, the automatic center ofgravity control trolley control lever and the armrest are

retractable and foldable, and portable. The telescopic and leg control levers are telescopic and foldable. After

folding, the trolleyis small in size, and the armrests and levers becomehandles, allowing the trolley to becarried
at hand.

‘The invention adapts a dual backup motor controlstrategy, and the two sets ofmotor drive and control systems

adopt mutual backup mode to ensure stable operation and safe operation in the event ofa fault. Using smarter

and safer and morereliable softwaresystem, not onlyreal-time error correction from hardware, but also

guarantee the reliability of operation, and real-time detection and error correction from softwarelayer bylayer,

not onlyestablish feedback detection between modules, emergency alarm mechanism, Moreover, a real-time

feedback anderror response mechanismis established inside each module to ensure the safety, reliability and

stability of the automatic center of gravity control car during operation.

BRIEP DESCRIPTION OF THE DRAWINGS:

1- Lis aschematic structural view of the automatic center ofgravity control of the handrail type car driving on a

horizontal road surface accordingto the present invention:

1-2is aschematic structural viewof the automatic center ofgravity control of the armrestless clip type car driving

on a horizontal road surface accordingto the present invention;

2 1is aschematic structural view of the automatic center ofpravity control of the handrail type cardriving on an
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inclined road surface according to the present invention;

22is aschematic structural viewof the automatic center ofgravity control of the armrestless clip type car driving

on a horizontal road surface accordingto the present invention;

3- Lis aschematic structural viewshowingastate in which an automatic center of gravity controlofa handrail

type vehicleis turned when the automatic centerofgravity is tumed;

3-2is aschematic structural view showinga state in which the automatic centerofgravity control ofthe

armrestless clip type car is turned when the automatic center ofgravity is turned;

Figure 4 1-42is a schematic structural view of the automatic center ofpravity control of the handrail type car

turning on a horizontal road surface according to the present invention;

Figure S 1-5 2isa top viewofthe automatic control trolley of the present invention;

6 lis aschematic structural view ofa hand-controlled two-wheel self-balancing vehicle according to the present
invention:

6Zis a schematic structural view of a two-wheel self- balancing vehicle with a leg clamp control type according to

the present invention;

Figure 7is a schematic view showing the trapezoidal structureofthe chassis of the automatic center ofgravity

control car according to the presentinvention;

Figure Sis a schematic view showing the structure ofthe automatic center of gravity control trolley handle

recovery according to the present invention;

Figure Gis aschematic structural view of the automatic center of gravity control trolley wheel accordingto the

present invention;
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10. L-10 2is a schematic structural diagram of a structure of a trapezoidal bodyofan automatic center of gravity

control car according to the present invention;

11- Lis aschematic structural view showing the motionstate of the automatic control trolley beinga four-link

structure according to the presentinvention;

iL-2is a schematic structural view showing the motionstate of automatically controlling the tikting of the car

bodyaccording to the present invention;

12. Lis aschematic structural viewof the automatic control trolley whenthe vehicle is in an inclined road surface

ora turning state according to the present invention:

12 2is a schematic structural view of the automatic control car body when the vehicle bodyis titted according to

the present invention:

1S Lis aschematic view showingthetelescopic structure of the handle of the automatic center ofpravity control

trolley of the present invention;

13-2is a schematic view showingthe folding mechanism ofthe automatic center of gravity control trolley handle

of the presentinvention;

13-3is aschematic enlarged view ofa portion A of FIG. 13-2

14Lis aschematic structural view of an embodiment of aleg-controlled automatic center ofgravity control car

according to the present invention;

14 2is a schematic structural view ofan embodiment of a thigh inner controltrolley according to the present

invention;

14-3. 144is aschematic structural view ofan embodiment ofa leg-controlled automatic center ofgravity control
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trolley according to the present invention:

14S 14 Gare schematic structural views of an embodiment ofa suspension chassis accordingto the present

invention;

Figure 15is a hardware block diagram ofthe automatic center ofgravity control trolley control system;

Fipure 1Gis a block diagram showing the medularization ofthe automatic center ofgravity control trolley

software system of the present invention;

17- Lis a functional diagram ofthe internal software of the sensorsignal conditioning and control algorithm

module S6in the automatic center ofgravity control trolley software system ofthe present invention;

17-2is a software flowdiagram ofa sensor signal conditioning and control algorithm module S6inthe automatic

center ofgravity control trolleysoftware system of the present invention:

1S Lis asoftwarefunctional diagramofthe motor control module S4in the automatic centerofgravity contro!

trolley software system ofthe present invention;

18 2is a software flowdiagram ofthe motor control module Softhe present invention;

19- 1 is a software functional diagram of a system interface and powercontrol module 57in the automatic center

ofgravity control trolley softwaresystem ofthe present invention;

19 2is asoftware flow diagramofthe system interface and power management module 57 inthe automatic

center ofgravity control trolley software systern of the present invention:

2O 1 is asoftware functional diagram of the wireless control module S6of the automatic center of gravity control

trolley softwaresystem ofthe present invention;
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20 2is a flowchart ofsoftwarefunctions of the wireless control module S6ofthepresent invention.

detailed description:

Thespecific embodiment adopts the following technical sohutions: it comprises a vehicle body, a wheel, a

foldable handle, a steering mechanism, a controlsystem, a safety guarantee systern, and the vehicle bodyis

composed ofa pedal and a wheel connecting device, and is a main load-bearing part of the automatic center of

gravity control trolley. The wheels are two wheels mounted on theleft and right sides of the vehicle body,

powered by a motor embedded in the wheel; a foldable handle, a handle that can be retracted and folded

accordingto the height of the user, is a user's driving support and The operating mechanismincludes an

operating button, a handle and an indicator panel, and a horn andalightingfixture fixed on the handle; the

steering mechanism candrive the steering mechanism to rotate by the deflection handle, change the posture of

the pedal and the vehicle body, and change the posture ofthe pedal and the vehicle body. The bodyposture

changesignal is transmitted to the control system: the control systemis used for the embedded computer

hardware system and the software system for controlling the movement and monitoring of the automatic center

ofgravity, and comprises a dynamic balance sensor system composed of an acceleration sensor, a gyroscope and

an encoder, Drive circuit, central control system: safety puaranitee system, used to erisure To use security

monitoring, feedback and control systembysensing the surrounding environment information, automatically

determines the center ofgravity of the car in which the operating control environmentis safe.

Referring to Figure 1- 1-1-2 during the exercise, the armrest type vehicle controls the movementofthevehicle

throughthe armrests, while the armrestless grip type vehicle controls the forward and backward movementofthe

vehicle throughthe leg levers onthe left and right sides of the knee. And turning.

Referring to Figure L- 1-2-1, when the driveris driving on a sloping roadsurface, the trapezoidal structure will

rotate similarly to the turning and cause the pedal surface to tilt. When the vehicle bodyis at a high position, the

pedal tiangle and theslope angle When thetime is the same, the pedal surfaceis still horizontal, and the

trapezoidal structure is used. At this time, the pedal with the higherinclination angle of the pedalis larger, and the

centerofgravity is biased toward the higher pedal direction, whichis in a more comfortable driving state. . At this

time, the centerofgravity of the driver and the vehicle body is located on the two-wheel symmetry plane,which

reduces the possibility of rollover ofthe vehicle body.

Referring to Figure 3 1-3-2, when the car body turns, the car bodyis tilted. At this time, the turning radius R of

the car and the inclination angle 6 of the car body are related to the speed v of the car body atthis time,that is,

Rev< 2/Agtan 6).
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See Figure 4 1-4 2for a diagramofthe force of the vehicle body tilting and nottilting. Ifthe car bodyis nottilted,

it can be seen fromthe force diagramthat the centrifugal force F and the gravity G force F are in an unbalanced

state, when the turning speed V and the turning radius R: V2/g>a/ch (where a is The distance between the two

wheels, his the height of the driver's center of gravity), the car bodywill roll over,it is very unsafe, and when

turning, the car bodytilt will makethe centrifugal force F and gravity G together forceF tofacilitate along thecar

In the body direction, the force is in equilibrium.

Referring to Figure 5 1-5-2 the bodyofthe caris small in size, occupying a small space, andis easy to carry and

store after folding.

See Figure G- 1, including the retractable handle, folding mechanism,steering mechanism, trapezoidal structure,

motor, tire, contro! box, control system. Connecting rods 6 LS 6 1-Gand supports 6 1-7, 6 1-8 and pins 6 L

16126136 1-Aconstitutes a trapezoidal structure, supporting 6-1-7, 6 1-8 and the pedal and the hub are

fixed. Under normal conditions, the trapezoidal structure maintains a positive isosceles trapezoid, then the pedal

is kept horizontal, and the wheel Keepingthetoestate, the handlelength is adjustable, the driver controls the car

by hand control of the handle, the handle height can be adjusted according to each driver's usage habits and

body height, so that the driver is most comfortable and mostInthestate of ease ofdriving. Referring to Figure 6

2, the driver grips the leg-controfled joystick throughthe two legs and adjusts the target of the automatic centerof

gravity contral by the posture adjustment.

Referring to Figure 6 1-6-2 it relates to two chassis configurations:a six- bar linkage and a trapezoidal four-bar

linkage. The feft and right wheels G 1-Gand 6 1-17are connected throughthe chassis, and the six-barlinkage and

the trapezoidal four-barlinkage have a degree of freedom ofleft and right deflection. Whenthe driver controls

thejoystick to control, thejoystick drives Thesix-barlinkage mechanism andthe trapezoidal four-bar Hinkage

mechanism are deflected, thereby deflecting the entire vehicle and achieving the goal of controlling the posture of

the vehicle body.

Referring to Figure 7, the linkage mechanism consists ofpins 7-6 7 18 7-16 7-11, upperlinks 7-5 7-21, pedal

right supports 7 Sand pedal right supports 7 19Andthe lower link 7- 12is composedto realize the same

functionas the trapezoidal structure, the lower link 7- 12is connected with theleft and right pedal supports

throughthe pin shaft, and is conmected with the throughpin shaft and the handle link 7 23 and the pedal

support Connected to the pedal 7 20and the wheels 7-9 and the upper and lowerlinksare alwaysparallel with

the road surface as the wheelis in the state ofbeing in the upper and lowerlinks, the upper link 7 Sand the pedal

support 7 Sand the handlelink 7 23is connected by a pin, the upperlink 7 21 is connected with thepedal

support 7 iGand the handle link 7 23through thepin shaft, then the handle is turned feft and right to drive the

upperlink to moveleft and right. 7- 14is a recovery mechanism, which is fixedto the lower link by thefixing
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block 7 13 Whenthe handleis deflected to theleft, the handlelink 7 23drives the upperlink 721to rotate, and

the connecting rod 7-21 is wound around the pin. Whenthe 7- 18rotates, the lower end squeezesthe return

mechanism, and theleft side of the recovery mechanisrn compresses to form a restoring force. The magnitude of

the restoring force is proportionalto the deflection angle of the handle. The larger the deflection angie of the

handle, the greaterthe restoring force.

Referring to Figure 8 the handle return mechanism, 8-Z4and 8 GBare adjusting nuts, adjusting the length of the

jack, and adjusting the length ofthejack to ensure the contact of the return mechanism with the upperlink,to

ensure the return position of the handle, and Adjust the amount ofrestoring force.

Whenthe handle is deflected, the left and right upper links press the return mechanism ejector 8 32to deform

the spring 8-29to generate a restoring force. When the transition ends orthe deflection handleis not required,

the handle automaticallyreturns to the zero deflection position whenthe deflection Whenthe angle becomes

larger, the spring-shaped variable also becomeslarger, so the restoring force formed also becomeslarger. 8 13is

the return mechanismfixing block, whichis fixed withthe lowerlink. Thespring sleeve 2Bis used to prevent the

spring from being bentradially and is fixed to the guide end sleeves 8 27and 8 3D,

Referring to Figure Q the wheel portion is composed of a wheelside plate 9 24 a motor 9-38 a motorrear end

cover 9 10 an encoder 9-41, ahub 9-35 aS 3% and a tire 9-9 The wheel part is connected to the pedal through

the 9.24wheelside plate, and the motor shaft is connected to the encoder code wheel 9-41 through the coupling

9-40 and the motorspeed is fed back to the control system. The motor 9-S8is fixed to the motorrear end cover

0-10 the motorrear end cover 9- 1Ois connected to the wheel side plate 9-24, and the motoroutputis the outer

rotor output, which is fixed to the inner hub 9-26 Theinner hub 9. SGand the outer hub G S5are both wedge-

shaped, and thetire is clamped internally and externaily, and the degree of clampingis adjusted by adjusting the

tightening of the screwto prevent relative sliding between the hub and thetire.

See 10-1. Under normal conditions, whenthe car is on the level ground, the secondarystate of the car body

linkage mechanismis as shown in the figure. The upperlink, the lowerlink and the pedal support form an

isosceles trapezoid. At this time, the length of the spring c =d, angle a = b, the kick plateis in a horizontal

position. Whendriving onan inclined road surface, in orderto ensure that the driveris in a comfortable posture,

the shape formed bythe upperlink, the lower link and the pedal support is deformed;referring to Fig. 10-2 since

the formed shape is not a parallelogram, At this time, the spring c is in a compressedstate, d is in arelaxedstate,

d>c, and the inclinationangle is larger, the spring lengthdifference de is larger, the restoring forceis larger, at this

time, the angle a<b, and the angle beforethe deflectionis assumed to be Al=b1, then al-a>b-b1, thatis, the

inclination ofthe pedalis differentat this time. At this time, the pedal is at a horizontal position, and the pedal

with a lower position is slightly treated to the vehicle body. tit. The driver is more comfortable to drive, and the

lower horizontal positionofthe wheelis inclined toward the inside of the vehicle body, so that the vehicle body is
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not easily turned over, reducing the possibility of rollover.

Refer to Figure UL | for the 4 link trapezoidal mechanism. Under normal conditions, the trapezoidal structure is

in an isosceles trapezoidal state. When the trolley is on an inclined road or in a turningstate, the trapezoidal

structure of the body 4link changes, see Figure 11-2. At this time, the car bodyis tilted, and the trapezoidal

structure causes the inclination angles of the two pedals to be different, that is, « I> 6 Las shown in the figure,

andthe innertilt angle is small, which is in accontance withthe shift ofthe center ofgravity whenthe center of

gravity shifts.

Referring to Figure 12 1, when thetrolleyis on an inclined road orturning state, the trapezoidalstructure ofthe

six- link of the car body changes, as shown in Figure 12. 2.. At this time, the car bodyistilted, and the

characteristics of the structure lead to the inclination angle of the two pedals. Different, thatis, as shownin the

figure, « 2> B 2 the inner inclination angle is small, which correspondsto the deviation of the center ofgravity

when the center of gravity shifts.

In the presentinvention, the trapezoidal structure features different inclination angles of theleft and right pedals,

and theinclination angle of the pedals in the direction ofthe centerofgravityis small, and the inclinationangleis

large, thatis, « > 6 , which is indicated by the posture of the human body andtheattitude of the centerofgravity

offset, and the centerofgravityis offset. The direction inclination angle is smaller than the pairof inclination

angles, which is the most comfortablestate for human driving, and is optimized to obtain an optimal solutionfor

the length of each link in the trapezoidal structure.

Referring to Figure 13. 1, the handles can be adjusted to different lengths depending onthe driver's height or

folding requirements. The front rod 13. 1- 118andthe rear rod 13. 1- 119canbefixedorslid by the movablepin

13- L120 the rear rod 13 1- 19hasafixing hole, and the movable pin 13. £ 120is sliding. When protruding to the

fixing hole, the front red and the rear rod are fixedly connected. When the movablepin is pressed hard, the front

rod and the rear rod are disconnected from each other, and the front rod and the rear rod can berelatively slid to

realize the expansion and contraction. Referring to Fig. 13-2 the folding mechanism is connectedto the ladder

structure vertical rod 13-2-23through the U-shaped block 13-243, and the T-shaped block 13-2 4Bis fixedly

connected to the handle 13 244 andtherotating shaft 13- 2 SOforms ahinged relationship between the U-

shaped block 13. 2-43and the T-shaped block 132. 48through the holes in the U-shaped block 13-2. 4Gand the

T-shaped block 13-2-48 at the other end The shaft casing spring 13-2 46is screwed to the nut 13-245 15249

is a pin fixed onthe large circular surface of the pin 13 2-50 Under normal conditions, the nut is pressed bythe

spring force, so that the large roundface ofthe pin is tightly attached to the U-shaped block 18. 2.43 the pin 13-

2 49passes through the fixing holes of the U-shaped block 13-2 43and the T-shaped block at the sametime,

and the handileis fixed. When the nut 13: 245is pressed hard, the spring 13-2 46is compressed, and the pin 13

The 2 driving pin 13-2-49movesto the outside of the U-shaped block 13 244 Whenthepin is separated
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fromthefixing hole of the T-shaped block, the U-shaped block and the T-shaped block are hinged, and can be
folded and erected. Switch betweenstates.

Referring to Figures 14 1-142, in accordance with an embodiment of the present invention, two different

height leg control levers are employed. Figure 14 1 adopts the method of knee control. This control modeis

characterized by short control rods, and the legs are used to control the running of the car body and the posture

ofthe car body, and the controlis flexible. Figure 14-2uses the innerthigh control. This method is characterized

bythe length of the control rod. The driver controls the movement ofthe car body and the posture of the car

body through the innerside ofthe thigh. The experienceis stronger and the coordination between the car and

the human bodyis more. Strong, the driver's driving experience is better. Referring to Figures 14 Sand 14-4 the

four-link ladderstructure and the six-link structure have the sameeffect in the present invention, and different

embodiments can be obtained by changing the structure ofthe vertical rod and the form ofthe handlein the link.

Referring to Figures 14-Sand 14-6 the suspension systemis mainly composed of a swinging side arm 1451a

strong spring 14 52, and a rotating shaft 14.53 Therotating shaft is connected with the pedal, and the swinging

side arm 145l can be wound around the rotating shaft 14 S3rotation,the end ofthe swingingside arm is

connected with the spring 14 32 thespring compression and extension candrivethe swinging side armto swing,

and the swinging side arm 14 Si is connected with the wheelpart, that is, when the pressure of the wheelpart is

abruptly caused to move up and downthe wheel, the pendulum is driven The arm swings and compresses the

spring,

Whenit is necessary to tumordrive on a sloping road surface, the centerofgravity shift causes pressure changes

on both sides, and a pressure difference is formed. The spring-shaped variables are different, resulting in different

heights of the pedals on the twa sides. At this time, the swing angle of the swing armis different, and the shaft is

rotated. An angle sensoris installed at the position, and the state of the vehicle bodyis detected bythe angle of

detection and a correspondingreaction is made.

Referring to FIG. 15, the control circuit is divided into a wireless controller 108, a coordination control module

109 an angle sensing module 110 and two motordriving modules 111, 112 and atotal offive parts, and thelast

fourvehicle modules communicate through the CAN bus. The powersystem is powered by the battery to the

coordinated control board, and then the power ofother modules is controlled bythe unit. The individual
modules are described below.

The control module 108can adopt two methods: wired control and wireless control. The wireless contro]

module adopts a portable and low power consumption design, and can be manually controlled or mounted on

the handlebarforwirelessly monitoring thestate informationofthe vehicle body and displaying the operation.

Status, driving speed, battery level and other information. In the self balancing andself-guided state, the vehicle

body can also be controlled by short-range wireless within LOmeters.
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The coordination control module 10Qis responsible for controlling the interface circuit moduleofthe circuit and

other peripheral functions such as the external function button 1LSand the battery 114 uniformly monitoring

and protecting the voltage and current of the power supply battery, and collecting the battery 114power

information in various working modes. Manages powerto other circuit modules and maintains standby

performancein low powerstates. The external function key information except the steering sensoris also

collected by the module and sent to the angle sensing moduleforunified control, The moduleis also responsible

for transmitting the communication status informationto the PC throughthe wireless transmitting interface,

which is convenient for monitoring the runningstate ofthe vehicle body control circuit, and reserves the

function of the wireless remote control, which can ensure that when the vehicle body is running in the automatic

balancing mode. It can be flexibly controlled bythe user's handheld wireless controller. The module has an

interface for sensing guidance information.In the automatic guidance mode, when the orientation information

sent by the wireless controlleris sensed, the vehicle bodyis controlledto turn in the correct direction and control

the distance from the wireless controller to realize convenient automatic guidance. Features, The moduleis

designed with an external SD card slot to store important information such as angle and speed forreal-time

acquisition to the SD card. A large amountofrecorded data helps to analyzethe fault ofthe vehicle bodyin a

targeted manner.

The angle sensing module 110is responsible for collecting the current body posture information, including the

absolute angle with respect to the horizontal plane, the roll angle, etc., anid integrating the measured values ofthe

acceleration sensor and the MEMSgyroscopeto calculate the current accurate angle information, and Send to

the chassis motor drive module for vehicle body balance control. Thesignal from the steering sensoris also fed

into the angle sensor board, which is responsible for the command to send thesteering of the chassis.

The left and right motors of the chassis adopt the same motordrive modules Iii and 112 The moduleconsists

of the power supply circuit, control core, external interface, optocouplerisolation circuit, power amplifier circuit

and protection circuit. [t is responsible for the precise servo control of the DC brushless motor. Itis the high

performancelowspeed four quadrant control performancerequired.

The control system uses a high-performance processorthat precisely controls the balance of the carat a rate of at

least 10Dadjustments per second. The battery uses a high-energy- density battery to provide sufficient power and

endurancefor the motor while reducing the car. Body weight.

Referring to Figure 16 with a modulardesign, the systemis divided into foursections, namely motor drive

control section 16-54 sensor signal conditioning and control algorithm section 16-55, systeminterface and

powersection 16-57, and wireless controller section 1G -56 motor drive control portion 16 S4is coupled to
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sensor signal conditioning and control algorithm portion 16-55, sensorsignal conditioning and control

alporithm portion 16-55is coupled to wireless controller portion 16. 5G sensor signal conditioning and control

alporithmportion The 16-S6is connected to the system interface and the powersupplysection 16 57,

Referring to Figure 17 1, the signal conditioning and motion control algorithms for eachinertial sensorare

mainly completed. The sensor signal conditioning program master 17 SOis responsible forfiltering and merging

the sensorsignals to provide higher precision angular and angular velocity information forthe motion control

program 17-61. The motion control program 17-GLis primarilyresponsiblefor calculating the appropriate

control output asing the attitude and motion information ofthe current vehicle bodygenerated by the sensor

signal conditioning program 17-5Q The communication control program 17-@Dis responsible for receiving the

external control signal and simultaneously transmitting the control output to the motor control module. The

error handler 17-S8is responsible for monitoring the working status of each software and hardwareinside the

module, and giving corresponding alarm information when an error occurs.

Referring to 18-1, the motor control module mainly completes the control command ofreceiving the upper

computer and realizes the control of the motor. The communication control program 18 COmainly completes

the command ofreceiving the host computer and calls different function modules according to the command.

The PID adjustment control program 18 72mainly performs closed-loop control ofthe motor, including speed

closed loop, current closed loop, andthe like. The motor control program 18. 7Gis primarilyresponsible for the

underlying control of the motor. The hardware monitor 18 71 is responsible for monitoring the operatingstatus

ofthe main sensitive parts of thedrive circuit. The error handlers 18 7Oare primarily responsiblefor error

handling and external alarms for each function.

Referring to Figure 19-1, the module is mainly responsible for the external interface of the entire system, such as

wireless communication port andserial port.And complete the power management ofother modules in the

system to achieve low power consumption. The power management program 19-81 is mainly responsible for

controlling the power of each module in the system, and turning on different devices according to differentstates.

Theextended interface manager 19-84is primarily responsible for controlling the extended interfaces and other

accessories in the system. The wireless hypervisor 19-&3is primarily responsible for communicating withthe

wireless module. The CAN communication management program 19-82is mainly responsible for monitoring

the CAN bas. Theerror handling program 19-85is mainlyresponsibiefor error handling and external alarmfor
each function.

See 20-1, this module is mainly used forsystern expansion control, throughthe wireless communication

interface, control and status monitoring of the automatic center ofgravity controlcar, such as battery power,

running speed, running mileage and otherstates.The LCD control program 2O-S4is primarily responsible for

controlling and displaying the on-board liquid crystal. The wireless communication management program 20-9
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is mainly responsiblefor wireless access. The menusystem 2O- 96is responsiblefortheinteractive logic portion of

the human machine interface of the LCD display portion. Error handlers 4} 97 are primarily responsible for

error handling andalarms.

The specific embodiment adopts a dual backup motorcontrol strategy, and the two sets ofmotordriveand

control systems adopt mutual backup mode to ensure stable operation and safe operation in the eventofa fault.

Using smarter and safer and more reliable software systern, not only real-time error correction from hardware,

but also guarantee the reliability of operation, and real-time detection and error correction fromsoftwarelayer by

layer, not onlyestablish feedbackdetection between modules, emergencyalarm mechanism, Moreover, a real-

time feedback and error response mechanismis established inside each mioduleto ensure thesafety,reliability

and stability of the automatic centerofgravity control car during operation.
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— ASHE BadSllZe

FLAKHM :

[0001] ANAC AYReBSABAT,FCBeASePlRHAA

TN AAE8 BEDfh8ISIE Ps hil FR hs474A, FAAS4 LTOPSe ed 4

   
   
 

  
  

 

  

  
  

BAH :

[0002] FAO AA(ibeARARE7EE, SeFE AS LREAHSL

POF (iyhe, 2002 4E 2B 2003 4E AAARSE AB]AF ibot Feta teANA sceway Py 46°FHE

Ee FA Tm, aRADI. PLS, PUAERINFRA20TO. 2008 AF LT AS=E A ZS a] FF

HIF ACRMT it 0

[0003] ATARI—REY4EEAAR LH. FERASCH LS

FF AS24ct “ZEBARaaAASPSeae)AaeTFLAEBRAAAHS.

FEB ELAR 2FgBrSat He UYSsFES 44BT TReeaSosAAe TENA, TK ZE AB3

PETARBA DK MA TI BEieCE S387E Oy PoSoAheFePR7 [a] EEREAS 3 — OYEE.

iAEB7FBTRZEA47Ey De E77 Te) _E FR] 4th3 BS0EAeBZEATne

SCPE; — OYAeSKoh AM he 4% PT AB RY EH AY FEOSKbe ee AAPeA TRATS

AS BURLIYPT aks ZePB Tad eeAB PTIASASELFo”

[0004] HSSASK 1 PA BOR EVE AGAE49, iBAAaa“4HEoS

45 (E77 Del HEELAY(LETA EA EN feFlBO ED BR TyEN BbTINE

FA. Wat teaSS LERAE”.

[0005] ARHSASCHIK 2, SCTHR AZEA “NREACaTNFe. PFEERE

A SRAABE HAT HL AY =BOeeEE PARPI, HEL8il) FLIER SKHRAFERS

AU 8hil) FPAEBEEEE, 486“Ez TB NyPE,TEFR ER AS AAEFe ERa

Be ES4aFR FG AtsJ0Se B48BT ABEBahashill se, MA rt$8 tl)4

FeZEBRAIBAOEBIRAS.” GA SCIR 2 FR)AEESat HEIN, Woh <P AESSIFE

47#6 al Pe rill, BAACEStHeePgHLAAT

[oo06] | SACK 1] ZIPSANo 200610089876. 3

[0007] [| SAFI SCHR 2] ZIPSAI PA No 0213838652. 8 FUE AFI iF 200620105334.6

[0008] [ SASC 3] SSSA] 6581714B1

[0009] {ALTE LRSASH 1 STRAY42, Ze RCA ATIEELAS), “4G TABEB) IY, Bat

THE Fe (WURLY Ag FEBEK, WEIN, SateaeAEAH 2.

[0010] ZE_E XRASCHR 2 A TR42,iA LE2TD AEE, ZEAEE

AN FE BHWARAS, BeAB ARIN , ERASAEOD 2 AASR 2TIA Bt427

SLTESit FEIT, ZE PRRLLESBiAB AhPRRAS. 18SatRANEYA, IALAACEATeBS

[0011] AT A4BS78RAS es, THEASZ.ERR PePE RB BAEC

MASEEFMe AE it EAA RAY a]
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AAA :

[0012] AN ACHAEA AeSeEPEe oy Ba PesibE.ROLhpFLFdES,

PY ES LAL2s) AU Fs hill FA EARA-RodTK De BLE AGE Be EY EYeTFk eeAEFEZ

Azo RAN SY BEAE2ceoSAREASE, AIAMEEEESN24 A, PREIS4ATSEE, Tf

FLAPEERI SEENBNZY A, AEBPiEZIM, DY RALHH AES

AP REE AY HVEIT. SEI2AT HE FEE DOTALA, CRUE J A BbPeil-)4eFESTE

TYSEERATE HE © ARREES INZeBBA DD EN(08eh0SPEPRA

15 7E A BEDTAI IN ACEdS, EFSZS TINBR, Ae EAUA) BE ME BAER, 2hEAAt eePE

[0013] ONS RRERANEYI, ASA ERA PRATT RE PEELZEB

he STFEPR ILAS FPhl ABELRRABE, 7PAE FH BAi=IeS BEM

xe AB) BD Pe ill) “FA SEABYsEEEPSERRAA, FA aR

ZeeAALSon ATPTfeAeAaSSETeEEae

25 Ub ER Fp AUER ELPAFPLeRPEL,PFTETdRE AEEEB

W\ 45 FAA AT JA 5 Fe pe) UA» HELand2HETEALRe,ABSAAR AEREAS, IE

1ZEAASRE SRBPEA 5 PeARS. HA Jrick A BE Pell 7) FEzhAABs

A BRA SRENLEEFeEEAR, LFREIR BS. BEM A, BnHSZA BIAS

WBEERASBE, WK) HL, DePs hill HABE LLEaBe ABE. AiBeEFEB

fas, Be teaRUF ib) AA 270, ILeeen PdAeAU STTIA By Boail 7)JETAR AISFTA

ERE o

[0014] NACA YT AY A Peail)4EEEEA tT ELEVL18LESt

PREES AU TT ARKTESat SRE LS2 PAS AS ABEDBETVE, TISATET, PH Re:

FU Hes WU ZR CASHE oDidASPEAFPiASF ORPEHlZEAIT. FERRERASIN, FEPK

ANMaURL, TSIABAT0DD PeFUE G AF AERAPHAEIRAS, 4K
FEV EGFAAS-EFER :V2/g > a/2hiN, FAAREMA, LIRAAZAMN, MES, ZEBaT

AL WU3AEPTT Fe FU G AD FFT EYEAT I BIAPPKAS, Tl LAEAAEF
44 R GEPRET 8 GUEZePRATRE v AHS, RR = v?/ (ge. tan 9), PREEERY ZEARL

WAERY FP aAEBG AY FFPZEAT Il, BESEPOPRAS155 BhEE
HEMEPETS

[0015] ZEIE HARASS PR. AACEHEIN, EEALAAbeK ASAtas, LET, PE

ELA Be BRS ABSzFEANASEG. UI, PSE co = d, FARE a = b, BARRA FAROEA. “447

BehZeASLBR TEL IN, Og ak UE 2sekAbaEAR, LET. REE DLA3PEPTA)

HIFTR AG AEB, FAPITARASEOP4PT, BUG ST, BBE cc APRAIA, d Xb

BOMRAS, d > c, iitFLAIRA EBOOK, FRSCRE FE d-c BECK, [AITK, ULI, FRE a <b,

Tt FL AEe Bein 22 BU A RE A a, = b,, HA aj-a > b-b,, BP a > B, LEI, PAARTEREA

PE 5 SEE ERY JIT Ache 480, 486 Fy EPA Hic ArleIEA ES TA FT AlA,AEER ES ASAa]ZSPYto

Bt (oes Beter2S BbBPS,ALZSAeER42 Ty FeAYTR18EARSBH

Dak 7)#8 ZEA AY BE

[0016]=AS AG A BaekHHasill“4SyAS ODPe
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HLME ORPSHEISAT © HERPPtSy SPBEA

DPBNL OC BRE, AS Be ATeRIICHFBFE hl] A sd)
 

RENE TREE © ASPIRE    
rill 2]4fiOR TR— faded, DeeASFAY

PE BAEAIR , 2dPEAN Fisk RE PED HR

 DAIACE4

   

[0017] ANAC HARMSTEPTEE, SOUAcHCA BY Ty peloaEEABTA

KeiREGIA BI A = 9 *JT*h/180, BU

De Ah AY De2)BE Ay 0 JTh/180 Ch Ay AS

ALPHil)VAPJER TEAC BS824). FFLPGSC, BARte

  

£EAEeeATEsZEAEAT

TAI ACEFEA 0IR. ABA A As

RE). AAA ATRIN AB

MEE, ABA HHT AAEAN SSTe LANSTK

 aLAE  
  

    

 
  
 

    

3/8 Tt

AL fhFBAN BL, EEPE  

 es

AS» CEPRSAYINTR, ACEAAYAT BE

 

 De EY Tey  
 

 
  

   
  

 

[0018] AAA ay 

4FY BEF577 ©

 Do d28 hil) AEFsHAT AN RPeBGA] ST PEPEDEK

FAURE P28AAHAT7TRaDERAR AR A» TtLAFAPAT28ATE1
 

 

[0019] AS Ae HAR A OL 6 tad HLPeiSHS HS» PS ES LASooh8ll 8RACE&P77

TAs Pa be CE AC AEAEY1S4AEALISTT ELE 6 AASTEekAHEIRTPAR, AL

MBER LE SEEN 24ft, PRUEIE AT AY AY SEE, 1AAPPEBE SE IAZY fe» AMA CEER

 
  

  

 

    
ZANENT. 52CoM, DY AREBLT ITELE4EE YB SEVS IY5AT A egTALTL as 

 WES AB

Mt ieAA :

[0020] Al 1-1 WAAHA ABI

[0021] FR] 1-2 WAR ACH Ay

[0022] Al 2-1 WAR ASH

[0023] |&| 2-2 HABA AB

[0024] Al 3-1 WARAA AS)

[0025] 3-2 AAR AS

[0026] [kX 1-1-1-2 HABA AS

|

[0027] [4] 5-1-5-2 AAA Aneel)ZEA

 

 

 

  
  
 

  

 

Dethi)42EISTTRE FSKETSEEAEPE o

DePerlATAFAS)4PEAK OV ee2EE8ANsAs

DPHlCERFIBA AD4LEAOPTE25eB2PANAL

DePellaEAE AYS427eeTESB BS 24IN sk FA

DPHlFCERFBRAAD AEPEAYBR TE5eBPANSAL

DePerilAFASABGS EL FT AKAS HY 2TASk

DePe rll JOAFE BSETA) AEBGS IYFT MERAS BY SH FASLs

Do $25 tilaERP AY 4)22EOPTE0SS2IN

      
 
   

 
 
  
  

[ooze] FAL 6-1 WARNERHSCAEIA

[0029] Fx] 6-2 yAEAN BEHNHG ELAaeRE

[00s] FAL 7 Jy ARAEH IFAS EI ZhAtAil)4ARRRE

[0031] FE] 8 Sy ACRE HHL PITS ByaPHAEesHR

[0032] 9 HACIA DTIA BZNPhDe

[003s] Fe] 10—1-10-2 hy ASAE HH (BAAETE

[0034] Fe) 11-1 yAREA LSAADUET HYSRATE

[00s] FEL 11-2 ASAE EL BNPiAEAIEREEBRAS LHARAL

[oose] Fe] 12-1 yABE 1 BPMa oIAhPUNTLASLSPR

[0037] FR 12-2 Ay ASAE WH FL BEAAEAAORHAN AEDOE

 

 
[0038] Al 13-1 WAR 
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[0039] A 13-2 WARN ASSPi)AVITALNe ;

[0040] 413-3 AA 13-2 (A WIKKRMREA ;

[0041] A 14-1 AN ACU PRPesh A PeHill) 4A SeeeEYa

[0042] Al 14-2 HAARATE A MU Pehl)ESieRA

[0043] [&| 14-3-14-4 Ay ARA BPRaesR eehill 2)4ASedEZSAL

[0044] Al 14-5-14-6 24 AS AC AeSHE RY JESEY SEESFANSA

[0045] KI 15 HA BabPedAPshlARSNeeE ;

[0046] 16 HAA BSDPehl -)FAKRAREUVIER ;

[0047] A 17-1 WAAC ABDPepARatPERAS Vid PS8hlSE

55 ALKEE AY DY AE

[0048]=17-2 HARA A

55 xSPLEE;

[0049] KI 18-1 WAAC A a elPeshlZEKE RSET HALPeraBEER 4 UEEA ;

[0050] S| 18-2 HAACH APLPSHIRE 54KPAEE ;

[0051] A L9-1ASAASEPsth)EEREHIE bg FLPsllBER OT EF

SHAE ;

[0052] AW 19-2 HARA AS

ATLA;

[0053] FX] 20-1 AAA AB BE PeillPEREARSECZPeHBR 56 FED FB

[0054]=FY] 20-2 AAACW ToePeHER 56 PERFARETE AL

 
 

 
 

 

 
 

  
   

  
  

  

    
Do FE till 7)4AE BR at HP FE deeatifiVd SE Sy Pe hil)SYS 

 

 

  
 LPthAeKEARP AsBe HWFR 57 BK  

 

ARRAK :

[0055] AARSTOR APRATSE ELEEE ATREFSRAPE

tH) ARR LAPi id ARE FE AS ee BAAEHEZLMs HE A EDPail7]4YEBR AK

BCD) 3 EFCsePAPERETERIA, FARPOAHLPehod ayIT

BIE. ApTY 4a1A aeeaRSEDTIEEne RKA PRERLE

FEGGAPETETE FAWATRa IA BR EA A Pd 2FEEFEAYSyBO 5Te) ALAA) 5 EL

ALha FeSEYiS5FS TAA, SCRAAEPASE ZR AS» FREEABS AS BRS FEBAE

PerbAB 5 Fa Hil) 2% 3» A TPTaS A syEEoDHehl) 7]2es 2s ATPBAAPFREAL

TATER258. CLA A WOEPER As» BEWR A, aSASLAACPfeatRSet, BRKT HEL HB

RP HiAR 28s BLWit AB ae LTBeSEF ee EA“BSRLal) AS 298 LIL

Jd PEASA AUTTIS A 2) BD Peil 2) AETASSATPEELE

[0056] BAIA I-1-1-2, AFTTERREAKKRTORih)IS,FG

SAFESS FpAeAPITBShtATBEAPTAH hl)4PY HEJB9

[0057] BAe 1-1-2 1, BeATBELeaTE IN, BE22PSAETSIN HR

BD) » FF | RIES AB TENT ED BLa aAepslseyAUAABAaSEERFdSBS HGESA

APSFAP » MUI PAB FE 2Ad FAS JiR] WH HyActs PER Ac RBSA8GTe ALB PABA EG) A BO

‘vk VA) TetSEAR peEASA Wa] 4 AckPAA2TRAS © TIT ELH PNY =225 Sh opA AASF BED fae PP

eTAR TEL LE, dads4148 Be AEAIHE
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[0058] 2@ 3-1-3-2, 44(REASIN, ZEAFRIAS, CIN ZEB Fe5 AB FER EK

(Kaisa 8 BIZePRRME v AOC, BR = v°/(g. tan 8).

[0059] BAH 4-1-4-2, 4eRSMaRSOe ERAAR, FSONA

HYAU, AL Fg FAUBE TG GA F AERAPT OPKAS, “SUE VERER:
V2/g > a/2h IN (FE a APASETRIEE, bh yyaeBp AEDAYaRE), ZEASSREE,2B

{RAN 2242 KY, TET2S IY EPMARMUATED PeAG AAP OEMSZED Be
Ath JAFBPRS

[0060] BA 5-1-5-2, AfR AY RAR, BT aSTAR, FTBePETK

[0061] BAA 6-1, GARAGE.LY. FeLAY, PAI Sa FA, HL, FEMI. Pe ail

SAA, PRT ABE. EF 6-1-5,.6-1-6 Fl KH 6-1-7, 6-1-8, LA & Hy Hh 6-1-1,6-1-2,6-1-3,

6-1-4 FA AE HE GR, SE 6-1-7.6-1-8,De. PORII, ELE RIKASPATBEAR

fap TESTE, HS A AiBU aaeOPAR AS, THEEREF BTRARAS, FFASEON Fd,2

TEL IE EYFE BTFrillAMTES8hal) ESS eaEARBPSseeAOT AS TaREE

AT UA, (8SBay Wb FPaeBFeeARe 9SHEFERASA. BG 6-2, 25abyWELTYBSFRE

fiHillBRAT FF ALZSAaTSSUPhl] ABEPSDEA A

[0062] BA6-1-6-2, ‘CWRPAPPARZA 2 7NIZERPLAS PUIEDUEL. AaZERO

6-1-9 Fl 61-17 iEGAAAEe, PSELSABEPELBBOSGdF

FEL PRE, Saar8Hal) EMH GSE TT $8BU, BEAReBNEA LALAISEDAL Ac AEhi

BE, MAT ERE AEAEiFE, 1A BPSHH42EASY A he

[0063] BGA 7. EF WLAY AA 7-6. 7-18.7-16.7-11, EE FF 7-57-21, SRAIE

7-8 AERAAG SZ PE 7-19 LAAPERF 7-12 ZH. SE ELSATESERIADE. PERF 7-12

JS7AG BSAaAYMABe FF ASaa9aSEE 7-23 HERE, PAES

7-20 FIFE 7-9 AEH, JFABAHETARASRAELPER, PERERORheSR

47, EXEFF 7-5 4g PYAR SE BE 7-8 HAEAF 7-23 TE,EERE 7-21 4G PyCHE

7-19 RABPE 7-23 WADE, BA JPAA, ia)beeAAiea). 7-14 WAS

PLA, lAEE 7-13 OPERP IXE, “SEF AC Fe, FFREPP 7-23 eo)LEXEN 7-21

KAREEN, VER) 7-21 SERB 7-18 RAERE, EPviBtDs [A ALA, [EL SALAZeIM AC AEJs

FERall SS, BSA)EFi2FA ESTE EG FEEnFFA PIA, [TSLA

[0064] BAA 8, HH!ARAL, 8-24 A 8-33 AURRE, VATS

THAR SASERPeETE SALAS5EeFe, GREE ATed2irFAT TBI SH A).

[0065] 44M AREFeI. ZeaEEPRFI2BLAS TIO8-32, (EE 8-29 RA TBAB,

pel, 4 REARaOC hePSEEIN, FE BoTB ASAEBEEE, 4BEA PEEK

IY, SBE7AB ee thBK, BT PATBST ASTt KK. 8-13 Ay Fl SSL Hey Ul RE, ey PEAT [ied KE

HaeEE 28 AiLeaACEFE fe 2S HH, 2 Se PE 8-27 AAG 8-30 ALI.

[oo66] BAKO. Wee), HERMA 9-24, HL 9-38, HAL Ja oid itt 9-10, 4 05 HE

9-41, FEB 9-35.9-36 LALA PENA 9-9 ZA, AERO MB)at 9-24 ZEKEMBEy PSiAe, FAL

REHAS 9-40 AnteeiGay 9-41 MERELPIeaeBasHh ASE A. FAL 9-38

‘GrAAL Jasin 9-10 GZ, FALJaa9-10 4ERC WW9-24 ERE, HLTH SbeT

HH, ceSAR 9-36 (AE. SER 9-36 PISRR 9-36 ABARRIE AY, Wat PY SPSASCH, ib

8
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TEYad TS BRAT AaeBRedIGRS, EGBeEHDAAEABo

[0067] #4 10-1, 1EMARAS FB. 2fe 7KHOTA. ZeEELThRAS UAa, Fae

FR. POZEAE EL AYHigSzPECSTE, EIN, SSRISEc = d, FB a = b, BAARFACES

Eo “447BECERRA, APEAhFPaAS, EERE, PIERE EL Riioe

PEAT RARMT ARA ZE ARIE ;2-G A 10-2, AFTRA RMA EIRAceEyPO, BUG, sae

c Ab-F HRARRAS, d ABP BORMIRAS, d > c, Ti FLIHURLPA ROK, FARRISEE d-c HK,II

WK, WEIN, FARE a <b, fi) FABteAA REa, = by, IBA aya > b-b,, BU ICIN, FAfa

ASESANPE EGY arp Ac{iSeePe eyBSAADPPEAER 5 TPT PT AL Ao Se TER FSD PSAcJAE

ATEABL AEaeeSPHEL. fg EL, ZKAERET)ZS AAR. FEE

VAS AS Sy RAS Vil)BE AY8
[0068] BAKA 11-1 A4 EFPIA, LET RAS BIESdSTARAS, “4 7) FE Xb
“FfTEBCSSRASIN, 4EAAK 4 EAPRE2ASAE 1, BG A] 11-2, WEINFRACial

At 5 Hops FE 2A) EIaeat SeDYISHic(aA RESPE BAtan a, > BAAE

WV, FERATE BEDdS IN, FELiFB TF TEL

[0069] BAA 12-1, 47) ZEAFLIERKRASIN, ZETATIERTIEIEL,

HOS 12-2-, HEINERACER. ASERRSt BRAREAS OPE, BN Bits

a, > Ba, PY AMLARE). REGATASEDidEN, HEL idB27 FY

[0070] AS ACA A, BRE Sa RAE Ae LSE AcA Dy IZ EPSial AA AS Ta] tty AL oDhdAT LSHcA

Ny, MMU(TAA, BN a > BLAPRISAS ARNA BED SiBITZSASSYA, BEFBT

Te fein eg 7}aAfgAPIRAS EEALSBUTE BEdBEAT AREYae

The »

[0071] BA 13-1, ASSseee AS IBTBBE, BREaEAN TR SSE. AF

13-1-118 SJR#f 138-1-119 WichGays 13-1-120 BET AEBA, JaFt 13-1-19 KA

mE FL, HHS13-1-120 AE}a)A Ee FL IN ,aJsFF Ld eeEF,4S FePS

44. EATAJsAPSEE, BOJaAP]ERESa. Ba 13-2,BALI

iil U Pek 13-2-13 5RAE SGRAE 13-2-23 JERE, T FER 13-2-18 548 13-2-44 AE,

th 13-29-50 iit U ee 13-2-43 Al T FEE 13-2-48 HAYS H OU Fe ER 13-2-43 Fl T FB be

13-2-48 FZ AER AE OG AR, TE itnFeHbEIR 13-2-46, SW BE 13-2-45 WEFT RACER.

13-2-49 A Val xe EFA AH 13-2-50 KIA _E AAR, DERIKASFoeAaAsRRAF

SEAA [al reua BR U eR 13-2-43, 4H 13-2-49 [RII Beak U ER 13-2-43 AT FRIl EL,

feFe El GE. 4 A0WR BE 13-2-45 WY, BSE 13-2-46 FR 4A, FAN 13-2-50 THAN AY 13-2-49

Ih] U JB 13-2-43 SpISB), SAGAT BRAT SE fLIN, U BERS TOBRB) AReAR

HY PAST BRANBAKASETT

[0072] BA 14-1-14-2- Bran, AAA SEHtPAA, RA PAAS TD rrEDJPe hil)

HE PS 14-1 RBS ated rat) BS) 7ABk8aldoRAg PeA96,Lt TSF FR AR8sllZS

HGS47 AN ZEAES, PeeT. PA 14-2 RAD APY AW2rHch,ARERO8

TBUAP AK, 25 Sst2AE PY WAS8HeZeASSTA ZEAEAS, PRS PEon, FEB APR

AVEOR, Pen AyesReeay. BG IA 14-3 AU 14-4 VUEATEaIEGE

ASKERATe)eaRR URahBEIRSBY2PERT 4BS Te) BSTT

9
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sk. BAA 14-5 FIR 14-6, BeeARE ES14-51,BE 14-52, EHH 14-53

Feaa, Fe SAEBe, FRER 14-51 BY] SeFe 14-53 Feo, RoyMS ARiSABE 14-52

ERE, TSEAaHea) HYFRRo), FAUS 14-51 SeeehopAEBe, BNEFBod

PRAIARAESBEFEPISBIN.TFEo, TPAaaR

[0073] FeEREASTTBEUREY, BLeg Ee EY A)soA, SEaHsZh

BE HZ A weJS Te), TeaAeSryPEtANRE, UG, FRE )fRENRE,  heeS

Ay FARERRRAS . LRAET1ZEBaTRASSF VE EEYAY BZ DY.

[0074] BA 15, PeALRa) ON CARES Hill ae LOS, Pb Hal PePER 109, FAREERE 110 Fil

PAS HLSBEER 111.112, EAARS), J PUeaeERPnHh CAN RAZR EFTUH, FEL

UR FR6FHHate Fe2bpial PsreEE i, FP EL8—PeSELPYE.RTEA

PRUETT UAH

[0075] PerfilEER 108 HY)eAeasHhACeaPyKR, ToeParE LRRD (EE AK

LAER Bett7ah, AY RAAFees til) le2c RE7AEE, FFa8EIRAU, SISIT

TRAS, 47eRRE, HEeeSO. ZE OPSE|SERAS PR] DIZEIT 10 KLAN

FAIAEES FOZHil 6

[0076]=PAPERE 109 Ha arearill esSA}aDy ResBE 113 A yt 114 ebeeBe

CIRBebe, Se — oyeeAY As FEEFTPR, SEE th 111 Hera, AER
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Two-wheeled self-balancing electrombile

Inventor(s): HE CHEN + (CHEN HE)
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Also published as: CN102514662 (B)

Abstract of CN10Q2814662 {A}

The invention discloses a novel two-wheeled sel-balancing slectrambile, which is
characterized by being provided with two side-by-side wheels capable of rotating
independently. The two wheels are connected through a connection mechanism and
can tit isfhwards or righiwards conformably through the cannection mechanism. Tiking
of the two wheels enables the electrombile ta swerve, and when the two wheels fill, the
carmectian mechanism can sill enable pedals ta maintain level. Each wheel is driven
by a motor and further provided with an electronic control system which enables the
pedals of the electrombile to maintain horizontal balance in the front direction and the
back direction. When the gravity center of an slectrombile rider its forwards,
backwards or fowerds two sides, the electrombile can be directly led to advance
towards the titing direction. In addition, some designs capable of improving
electrombils stability and portability are further provided.
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Patent Transiate
FPowerad by EPO and GoogieaZ4,ety, i,ODa.

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.

CLAIVMSCNTCsletee

L

A.two-wheeled self-balancing electric vehicle consisting of the following components:

a first wheel and a second wheel, which are arranged in parallel with each other in mirror symmetry; they have no

commonaxle, and can be independently rotated and uniformlytilted left and right;

a first wheel frame and asecond wheel frame, thefirst wheel frame is connected to the first wheel, and the second

wheel frame is connected to the second wheel:

aconnecting mechanism connecting thefirst wheel frame and the second wheelframe;

a first motor and a second motor,the first motordrives the first wheel, and the second motordrives the second

wheel:

At least one electronic control system controls thefirst electric motor and the second electric motorto maintain a

horizontal balanceofthe front and reardirectionofthe two-wheelself-balancingelectric vehicle.

2

‘The two-wheeledself-balancing electric vehicle according to claim 1 wherein the two-wheeled vehicle is
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switchable between a folded configuration and anon-folded configuration.

3

Axtwo-wheeled self-balancing electric vehicle according to claim 1 wherein said connecting mechanism is

formed byat least two connecting rodsat different heights, each ofwhich is connected to said first round. The
frame and the second wheelframe as described.

4

‘The two-wheeled self-balancing electric vehicle according to claira S wherein said connecting mechanismis

further provided with a handle for carrying a two-wheel self-balancing electric vehicle in a folded configuration.

3

Axtwo-wheeled self-balancing electric vehicle according to claim 1 wherein said first wheel and said second wheel

havea negative inclination.

6

‘The two-wheeled self-balancing electric vehicle according to claim 1, wherein each ofthefirst wheel frame and

the second wheel frameis further provided witha pair of leg plates, whichare located on the inner side of the

respective wheel frames and havea sight Concave curved surface.

7

Axtwo-wheeled self-balancing electric vehicle according to claim 1 wherein said connecting mechanism is further

provided with a biasing elastic memberfor causing thetilting first wheel and the second wheel to have a tendency

to reset. Apositionthatis substantially mirror-symmetrical to each other when restored to the untiltedside.

8

Atwo-wheeled self-balancing electric vehicle according to claim 1 wherein said step board is disposed between
the first wheel frameand the second wheel frame.

Q

Axtwo-wheeled self-balancing electric vehicle according to claim 1 wherein said foot plates are disposed outside

said first wheel frame and said second wheel frame, respectively.
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IO

A.two-wheeied self-balancing electric vehicle according to claim 1 wherein said first electric motor and said

second electric motorare friction transmission mechanisms each driving the first wheel and the second wheel,

respectively.
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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 102514662

The invention proposes a novel two-wheel self- balancing electric vehicle, which is characterized in that two

wheels are arranged side by side and can rotate independently. There is a connecting mechanismthat connects

the two wheels, whichallows the two wheels to tilt sideways to theleft orto the right. The tilting of the two wheels

allows the car to tarn. Whenthe two wheels are tilted, the connecting mechanism still enables the footboardto

maintain a horizontal position. Each wheel has an electric motordrive and an electronic control system that
allows the car's footrest to maintain a horizontal balance in thefore andaft direction. Theridertilts the centerof

gravity forward, backward, or both sides to directly advance the car toward the tilting side. In addition,the

present inventionfurther provides some designs that improvethe stability and portability of the vehicle.

Two-wheelself-balancingelectric vehicle

Technical field

Thepresent invention proposes anelectric two-wheeled vehicle in which two wheels are arranged opposite each

other, and the rider can stand between two wheels for operation. Specifically,it is a standing electric two-wheeled

vehicle with front and rear self- balancing functions. In particular, it is pointed out that the two wheels of the car

rotate without enjoying the commonaxle.

Background technique

A technical example of one of the most well-known self- balancingelectric vehicles in the worldis disclosed by

Kamenet al. (Personal Mobility Vehicles and Methods, U.S. Patent No. 6 S02, 230BL, Oct. 16 2001). Kamen's
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patent summarizes the background of current self- balancing two-wheeled electric vehicles and reveals their

related technologies for power-driven and electronic control balancing. Theself- balancing two-wheeled electric

vehicle disclosed in the Kamen patent has two wheels arranged in parallel, with a platform between the two

wheels (or above) for the rider (operater) to stand; it is also provided A handlebar for maneuvering is used to

improve the stability of the rider's standing and to control the direction in which the cartravels. This self-

balancing two-wheeled electric vehicle was produced and put on the market in 2002 The product ofthe two-

wheeleris called Segway. This two-wheeled vehicle has been applied in many countries and in many aspects, and

itis an effective medium andshort distance transportationvehicle.

However, some users prefer to use a self- balancing two-wheeled electric vehicle that does not have a handlebar.

Because the two-wheel electric vehicle without the handlebar has a large portability, itis convenient to

disassemble and assemble. In particular, if the handiebar is not provided, the rider can free his hands to do other

things while the car is moving. These advantages become especially important in manyenvironments.

In Kamen's patent, the implementation ofthe handlebar is successful, However, the embodiment disclosed in

this patent that does not have a handlebar is not as practical as it is, so it is not implemented as a self- balancing
two-wheeled vehicle with a handlebar.

Ifthe rideris standing on a two-wheeler, if the two wheels of the car are configured similarlyto the two wheels of

the Segway, and there is no handlebaronthe car, then the rider is in contact with thecar, In addition to the

supporting contact points ofthe rider's feet, there are no other points of contact. Therefore,it is difficult for the

rider to maintain the stability ofhis ankle and kneejoint as the car travels. Althoughthe car itselfis capable of

automatically maintaining front-to-back dynamic balance on a longitudinal plane, the rider's body cannot be

relaxed dueto the lack of support points. The rider's legs and feet, in addition to controlling the direction of

travel of thecar, in order to maintain the balance of the car, must also adjust therelative position of the legs, so

the rider's standing position usually can not be maintained in a comfortable position, while [t is also difficult for

the car to travel steadily,

Therefore, the market requires the car to support the riderin a stable manner in a newway, arid also requires the

car to control the direction oftravel in a new way. In addition, this new methodis required to better improvethe

portability, stability, and control intuition of the car. These requirements are also general expectations for

products in the field and related fields.

Suramaryofthe invention
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The vehicle of the present invention has two independently rotating wheels that are side by side. Each wheel has a

drive motor and the ability to maintain front and rearself- balancing in a longitudinal plane. Therider can stand

between the two wheels of the car, andthe rider will control the forward and reverse direction ofthe car by

shifting the center ofgravity in the longitudinal plane andtilting to thefeft and right. A connecting mechanismis

arranged between the two wheel frames, so that the two wheels can betilted side by side in the samedirection

during the turning process. Thefunction is achieved byusing a plurality of parallel parallel multi-connecting

rods, each connecting rod is rotatably matched with two wheel carriers, and at least two of the connecting rods

are arranged at different heights (relative to In terms of the road surface ofthe ride). Thetilting functionof the

wheels improves the stability of the car and the comfort ofthe legs andfeet duringsteering.

The car can be turned into a folded form. Whenfolding, use the hinges in the connecting rod to closethe two

wheels together for easy carrying or storage. The folded-shaped car can be carried bya handle thatis attached to

the connecting structure. Whenthe car is fully folded, the handle is placed so that it does not come into contact
with the wheel orthe wheel carrier.

Thestructure of the car when working, so that the two feet of the rider stand between the two wheelsfor the

footboard for the standing foot, and eachleg ofthe rider can be firmlywith the innerside ofthe corresponding

wheel frame. contact. This structural form increases the number of contact points betweenthe rider's bodyand

the car, and disperses the contact points, thus making the two-wheeled vehicle without the handlebars more

dramatic in terms ofstability and comfort during use. Improvement. In order to stably maintain frictional contact

betweenthe rider's legs and the corresponding wheel frame, a leg plate for leg contactis specifically provided on

the wheel frame. The surface that is in contact with the feg on the leg plate should have a greaterfriction than the

wheel frame; the surface shape should be slightly curved to fit the usual contour ofthe rider's lowerleg,

Those skilled in the art will be able to further understand the technical features of the present invention and other

related advantages after reviewing the detailed description below in conjunction with the drawings.

DRAWINGS

Lis a side perspective view of an embodiment of a two-wheeledself- balancing electric vehicle in accordance with

the present invention.

Figure Zis aside perspective viewofthe two-wheeled self-balancing electric vehicle of Figure 1 described above

with its two wheels tilted toward one side during the turning process.
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Figure Sis a top perspective viewof the two-wheeled self-balancing electric vehicle of Figure 1 with its attachment

mechanismpartially folded.

Figure 4is aside elevational viewofthe two-wheeled self- balancing electric vehicle of Figure 1 withits attachment

mechanismfully folded. Youcan see the handles configured on the connection mechanism.

Figure Sis a side perspective view ofanother embodiment of a two-wheeled selfbalancing electric vehicle in

accordance with the present invention. It shows the situation where its two wheels are tilted to one side at the

sametime during the turn.

Figure Gis a further embodiment of a two-wheeledself-balancing electric vehicle in accordance with the present

invention, which is a side perspective viewofa partial detail around the handlebar. These details ilustrate a bias

reset block for the handlebarandits locking mechanism as proposed bythe present invention.

Figure 7is astill further embodimentofa two-wheeled self- balancing electric vehicle in accordance with the

present invention, Hlustrating the foot pedal disposed onthe outside of the wheel.

These examples will be detailed below.

detailed description

Referring to Figure Lthis is a side perspective viewofa two-wheeled self- balancing electric vehicle embodiment

ofthe present invention. The two-wheelself-balancing electric vehicle 10Dis composed of two wheels,a first

wheel 110and asecond wheel 111, two wheel frames, a first wheel frame 120and a second wheel frame 121, one

for each wheel and one for each wheel. The wheel frame is connected; a connecting mechanisrn L2Ohaving one

end connected to the first wheel frame 120and the other end connected to the second wheel frame 121; twofoot

plates 140located between the two wheels 11Oand 111, The bicycle is used for standing on both feet; and a

handle 133is attached to the connecting mechanism 190{orcarrying the electric vehicle 10O 1320n the drawing

is ahinge, and 15Dis aleg plate, which will be described later.

The wheels 1iQand 111 are arranged side by side, mirror symmetrical, substantially parallel, they have no

common axle, so theyare independently rotatable and each canbe rotated at a different speed and/orina
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different direction. (Simply, the centeraxis of the wheel means a central axis that is perpendicularto the plane of

rotation of the wheel. The axle of the wheel refers to the physical central axis of the planeofrotation of the

vertical wheel. The range ofwheel sizes is wide. The wheel shownin Figure 1 is larger and its diameter is similar to

the length ofan adult calf. The two wheels 110and 111 are respectively matched with the wheel frames 12Dand

i121. The first wheel frame U2Dand the second wheel frame 121 have the samestructure, and they can adopt

various possible shapes as long as the wheels [fOand 111 are not hindered. The connection betweenthe

connection mechanisms 190 In the present embodiment, the wheel frames 12Dand 121 are in the shape ofa

casing, arid the wheels LiOand 111 are covered and partially sealed. The basic function of the wheelcarrieris to

connect the wheels 110, [11 to the connection mechanism 100 In addition, the wheel frames 120and I2t have

other functions suchas support and guidance of the wheels 110 111, rain and dust prevention of the wheels 110

111, and prevention of contact of the wheels 110 111 with the human body orclothes.

As can be seen from Figure 1, the present invention designs the two wheels to have a slight negative angle of

inclination. As you know,looking at the wheel from the front ofthe car, the angle between the wheel and the

plumblineis called the camber. [f the upper end of the wheelis inclined inward,it is in the shape of[eight], called

Negative Camber. This will help the rider overcomethe centrifugal force during cornering and therider's firm

contact with the calf and the leg plate.

The attachment mechanism 13Dis generally horizontally disposed with one end mated with the wheel carrier 12)

ard the other end mated with the wheel carrier 121. The connecting mechanism 130is composed ofthree

elongated connecting rods 131, two ofwhichare located on the same horizontal plane, and the third rootis

located lower than the above-mentioned horizontal plane. {In fact, the number and configuration of the

connecting rods can be additionally designed, as long as there are at least two connecting rods, which are at

different heights relative to the road surface on whichthe bicycle is riding. The three connecting rods 131 are

parallel to each other, and each of them is rotatably coupled to the wheel frames 120 121. With respect to the

attachment mechanism 13) this rotatable connection allows the wheels 11Oand 111 to betilted side byside

withoutseverely disrupting the horizontal configuration of the linkage 190 Amongthe plurality of connecting

rods, at least two connecting rods 131at different heights are used to connect the wheels 110and 111 to each

other, and the two wheels [LOand 111 must be caused to simultaneously dit in the same direction, and usually

‘Tilt to a similar angle. (ifthe two wheels are parallel to each other, then their respective angular values are always

equal. Ifthe two wheels are arched to each other, then their respective varying angular magnitude values are

substantially unequal, batare usually similar. These characteristics of the coupling mechanism 1Oare important

so that the wheels 110and 111 havetheability to tilt ortilt toward the turning direction, thereby providing greater

stability to the turning process and reducing the likelihood of rollover.

FIG. 2illustrates the case of the two-wheeledselfbalancing electric vehicle LOD0f FIG. 1 described above, when

turningleft. In onder to make the car turn to the left in the forward direction of the car, the riderinitially tilts to

the left, forcing the wheels 11Oand 111 to tilt to the left in unison. The term “wheeltilting’ as used herein means
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that the center axis ofthe wheelis at an angle to the horizontal Hine, and the centeraxis of the wheel is not

maintained horizontally. Thetilting to the left or rightis relative to the direction oftravel of the car. (Thetilting

action of the wheel activates the tilt detection unit in the electronic control system. The angle change that occurs

during thetilting of each wheelis in a vertical plane perpendicularto the direction oftravel. Rotating the three

connecting rods 131 attached to the two wheel frames 12Dand 121, the horizontal angle is substantialiy

unchanged, that is, the positionis still substantially maintained, but those connecting rods 131at differentlevels

are opposite to each other. Thelevel ofthe level has changed. As shown in Figure 2 the two upper connecting

rods are moved more to the left than the lower connecting rod. The connecting mechanism 130canstill maintain

the usual horizontal position when the wheels 11Oand 111 aretilted in the turing direction. The two footplates

L4Origidly mated to the upper two connecting rods 131 are also maintained in a normal horizontal position. For

cyclists, these features add safety and comfort. In addition, the translational motion of the three connecting rods

131 onlyslightlyshifts the horizontal andvertical positions ofthe two footboards 140 sothat therider can move

his center ofgravity laterally more smoothly and comfortably.

ft should be noted that the footboard should haveatleast one load surface. The tread plates illustrated in these

figures are a specific example of a personora load that can usually be carried, usually with two load-bearing

surfaces. Obviously, the footboards can be designed in a variety of shapes andsizes, either mated to the
attachment mechanism or mated to the wheel carrier.

It should also be noted that the connection mechanism proposed bythe present invention allows the footrestto

maintain a substantially horizontal state regardless ofwhetherthe wheelis tilted or not.

FIG. Sillustrates the case of the two-wheeled self- balancing electric vehicle 1O00f FIG. 1 described above, when

partially folded. In orderto facilitate carrying and storage, the present invention proposes a manner in which the

two wheels of the two-wheeled electric vehicle LODare brought together to be convertedinto a folded

configuration from the use form compression. The folded form refers to the distance between two wheels, which

is much smaller than the unfolded form (used state). In this example, the folding function is achieved by the

folding attachment mechanism 130 Specifically, each of the connecting rods 131 has a hinge 132 In this

example, each hinge 122is located in the middie of the respective connecting rod 131, but in general, the hinge

1S2is mounted so that the entire connecting mechanism 1SOcanbefolded.

There is also a handle 133which can be coupled to one or more of the rods 131Intheillustrated example, the

handle 133is located in the middle of the attachment mechanism 1[Oandis generallyin the same vertical planeas

the hinge 132 When the handle 123is pulled up,it is pulled to the hinge 122 and the hinge 1S2is connected to

the two wheels 11Oand Lil having a considerable weight, so that the connecting mechanism 190is folded up, as

shownin FIG. 3 the two wheels [lOand 111 Finally, they can be brought together. Then, the handle 123can be

used to carry the folded car.
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In order to facilitate carrying by hand, the handle 133canbefurther designed to be elongated and extended. As

shown in FIG. 4 when the connecting mechanism 120is completelyfolded, the handle 193drawn on the

drawing is elongated. , extended to a pointslightly larger than the outer diameter of the wheel. This function of

the handle 133is realized by a slide bar 151, one end ofwhichis rigidly coupled to the handle 193 and theother

end is coupled to the connecting rod ISL so the slide bar 151 is disposed such that the handle 133Thevertical

movement can be made with respect to the connection point ofthe connection mechanism 1[0to move to a

position away from the connection mechanism 100 Whenthe handle 153is pulled upward, the handle 193is

first slid to the fully extendable position, and the force pulled further upwards causes the link mechanism 130te

be in the folded configuration described above. The configuration ofthe handle i33andtheslider 151 should be

properlyarranged. Whenthe link mechanism 190is fullyfolded, the handle 133is to extend beyond the edges of

the wheels 110 111 and/or the wheel frames 120 121, so thatthe electric vehicle LODis carried by hand. When

not touching the wheel and the wheel carrier. This function not only provides people with greater comfort, but

also makes the two folding wheels closer together.

It should be noted that there are many ways to get the hand out of the wheel and the edge of the wheelcarrier,

and other than the specific sliding mechanism described above, other possible ways can be used.

For optimumstability, it is preferable for the riderto firmlyrest his calf against the wheel frames 120, 121 when

standing. The design of the multi-point contact betweenthe rider and the vehicle proposed bythe present

invention makesit easy for the rider to keep his feet and calves in place. Therefore, two leg plates 150are further

disposed on the car 100 and are disposed on the wheel frames 12Oand 121, respectively. The leg plate 15Dis

attached to the innerside of the wheel frames 120and 121, and its position and height are set. When each foot of

the rider stands on the respective footboard, the outer sides of the two calves are each capable ofThe respective

leg plates 150are in contact. Theleg plate [50can be made of a soft, bendable material, such as a woven material

orother suitable material, and the leg plate LSOshould provide a certain amountoffriction to help the rider to

stably pull his calf. On the wheel frames L2Dand 121. The leg plate 150canbefurther designed with a slightly

concave curved surface whose longitudinal axis is substantially perpendicularto the footboard L4Oand which is

shaped to substantially conform to the rider's calf shape.

Figure Sis a side perspective view ofanother embodimentofthe present invention, illustrating a stepping board

having a different shape than the footing plate previously described. As can be seen fromthe figure, the two-

wheel self balancing electric vehicle 20Dis composed of wheels 2iOand 211, wheel frames 220and 221, a

connecting mechanism ZOwith a connecting rod 231, and aleg plate 250 They have substantially the same

functions as the comesponding components of the aforementioned electric vehicle 100 However, in the present

example, no handle is provided, and the folding method ofthe attachment mechanism 230}is not included. The

present embodiment is characterized in that two of the tread plates 2400n the vehicle 20Darerigidly mated to the
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innerside of the wheel frames 220and 221. These foot plates dAOmaybe separate components thatare rigidly

mated to the wheel frames 220and 221, or may be non- independent components that are integrally molded on

the respective wheel carrier Z4Dor 221 withthe same material as the wheel carrier.

Figure Gdepicts a partial perspective viewofthe handlebar S3Qaroundthe two-wheeled self- balancingelectric

vehicle 300 As can be seen from the figure, only a part of the components suchas the wheel SLL, the wheel

carrier 321, the connecting mechanism 33Q andthe footrest 34Cof the vehicle S00are shown. In addition to

having the samefunction as the two-wheeled vehicle 100 the two-wheeled vehicle SODfurtherincludes a bias

reset block So4and a locking mechanism 350for the handlebar 2903 The handle S33is rigidly coupled to the slide

bar SS1, and theslide bar SOLis slidable in a direction substantially perpendicular to the link mechanism 23D so
that the handle 333can handle the handle 333in the same manneras the electric vehicle LODdescribed above.

Theslider 351is slidably pulled out to raise the handle 333 Thebias reset block 354is madeofan elastic material

such as rubber, whichis firmly attached to the handle S33 or the attachment mechanism 33) sothat the bias

reset block 3o4is pressed against the handle 333 The portion is between a portion on the connection mechanism

300 In the present example, as shown, the bias reset block 354has a rectangular block shape and is firmly

attached to the bottom of one endofthe handlebar 323 Whenthe vehicle [00in the folded configuration(as

shownin Figures Sand 4 is conventionallyerected on the road surface, pushing down onthe handlebar 333

forces the vehicle SODto change from the folded configuration to the unfolded unfolded configuration. . Initially,

the handlebar 33Gis in thefully extended position, and whenthe handlebar GO3is pressed downforcefully, the

handlebar G3firstly slides down along with the slider 351, and then pushes downfurther. The link mechanism

330 which was originallyin the folded configuration, is unfolded until all of the link bars SGI are substantially

straightened, and the bias reset block 25lis simultaneously pressed by both the handlebar 3c3and a link bar 331.

After the vehicle 300is fully deployed into the operational configuration, the locking mechanism 36Olocks the

components described above to various positions that cause the vehicle 300to fully deploy.

The locking mechanism SoOofthepresent example has a lock head 22that engages the bolt 353to prevent the

deployed attachment mechanism SOfromreturning to the folded configuration when engaged. (if thereis no

locking mechanism 350 the attachment mechanism GQOmaytend to fold due to the elasticity of the bias reset

block 354orother reasons. When the wheelis tilted during the turning, as described above, the plurality of

connecting rods 331 are horizontally movedrelative to each other. At this time, with respect to the uppertwo

connecting rods 331, the handle SGQis kept in the same position, the locking tongue S63is disposed on the lower

oneof the connecting rods 331, and the locking head G52is also kept with the locking tongue G63 Engagedstate.

The final resultant force is generated on the slider S51, so that the bias reset block S64 is compressed, deformed,

andtends to returnto its original shape duetoits elasticity, and thus tendsto restore the entire connecting

mechanismto the intermediate, non-turning state. The location. The position is that the two wheels ofthe car are

basically neither left nor right, and are substantially mirror-symmietrical to each other. The fimctionofthe bias

reset block SO4is that when the vehicle SOOis not subjected to an external force in theleft andright directions, the
two wheels are not tilted.
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The lock head 362is engaged with the lock tongue 353 and there are many loosening methodsafterthe lock,

which are well knownin the art. One of the simple methodsis to set the locking tongue S53intoaresilient

component, and press the locking tongue So3byhandto disengage the locking 352 and then pull the handle 333

to change the workingstate of the car. The state of being folded.

Fig. 7presents another example in which two self- balancingelectric vehicles 40Dare provided, except that two

foot pedals 44Oare disposed outside the two wheels 410and 411, and the remaining components are similar to

the above examples, and 420}and 421are wheels. The frame 431 is a connecting rod in the connecting

mechanism 430 and the connecting mechanism 4Q0also allows the two vehicles to switch betweena folded

configuration and anon-folded configuration.

The two-wheeled vehicle proposed by the present invention is provided with twoelectric motors, cach ofwhich

is driven by an electric motor, thefirst electric motor drives the first electric wheel, and the secondelectric motor

drives the secondelectric wheel. In the example proposed by the present invention, these motors are housed in

respective wheel carriers without being exposed. The motor is controlled byan electronic control system that

allows the car to automatically balance back andforthin the longitudinal plane. An electronic control system can

control the motors on the two wheels, or each wheel canhaveits own independentelectronic control system to

control the respective motors. An electronic control system (using a gyro sensor, accelerometer, or other means

knownin the art) can detect the forward or backwardtilt of the car. Based on the detected signal, the motor

responds with an appropriate acceleration or deceleration to make thecar The footrest maintains a balanced

front and rear position. Thus, the electronic control system allows therider standing on the footboard between

the two wheels to command the forward and backward ofthe car by movingits center ofgravity. He moves his

center ofgravity forward or backward, allowing the carto accelerate in the direction ofmoving the center of

gravity. Ifthe center of gravity moves in the opposite direction of the car, the car will slow down.

As mentioned above, ifthe rider wants to make the car turn, he can movethe centerofgravitylaterally in the

directionofturning, so that the wheel has a tilting change, and the rider's leg rests onthe leg plate and keeps with

the car. In contact, a change in position relative to each otherin the horizontal direction occurs between the

connecting rods. The electronic control system includes the ability to detect one or more of the above changes.

Forexample, electronic control systems (via gyroscopes, accelerometers, etc.) can detect changes in one or two

wheels thataretilted laterally. The electronic control system then adjusts the speed and/or direction of each ofthe

two wheels, and the difference in speed produced by the two wheels causes the car to turn in the direction of the

rider's centerofgravity. The steering control of the car plus the front and rear balance controlofthe car, in

combination, provides a simple and intuitive manipulation method for the rider to use the two-wheeled vehicle

proposed bythe present invention.
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The electric motordrives the wheels through a transmission mechanism. There are various types of transmission

mechanisms, and the gear transmission is more common. In the example of the presentinvention,a friction

transmission mechanismthatis generally less used is employed. For example, each motordrivesa rotating,

cylindrical member that is smaller in diameter than the wheel diameter, in contact with the inner edgeofthe

wheel, the motordrives the cylindrical member, and the cylindrical memberre-drives the wheel Turn. The

surface of the rotating, cylindrical component andthe inner edge of the wheel must be pressed to transmit the

rotational torque of the motorto the wheel. The friction drive mechanism can be connected to the wheel without

the hub. This arrangement is muchlighter thanthe weight ofthe central hub wheel, thus enhancing the

portability ofthecar.

In summary, the present invention proposes a novel two-wheeledselfbalancing electric vehicle characterized by

two wheels that are mutually rotatable alongside each other. There is a connecting mechanism that connects the

two wheels, which enables the two wheels to tilt sideways to the left orto the right. Thetilting of the two wheels
allowsthe car to turn. When the two wheels aretilted, the attachment mechanism still maintains the footrest ina

horizontal position. Each wheel has an electric motor drive and an electronic control system that allowsthe car's

footrest to maintain horizontal balanceinthe fore andaft direction. Theridertilts the center ofgravity forward,

backward, or both sides to directly advancethe car towandthetilting side. Further, the present invention further

provides some designs for improving the stability and portability ofthe vehicle.

The various embodiments described aboveare intended to be illustrative ofthe specific embodiments and are not

intendedto be limited Therefore, the scope of the embodiments should be determined by the appended claims

and their corresponding documents, and not by the examples piven above. In addition, it should be understood

that further modifications can be made to the inverition. The patentis intended to cover various modifications,

uses, or improvements in accordance withthe principles of the present invention. Itis also intended to be

deviated from the known embodiments or embodiments disclosed herein. The scope ofthe principle.
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Abstract of CN1O2602481 {A}

The invention provides 4 novel sel-balancing two-whesied electric vehicle which is
provided with Iwo basically parallsi whesis which are arranged in parallel on the lett
and right and can independently rotate. in order fo reduce the volume and weight, the
frame is omitied, and a foot pedal also serves as a frame. The foat pedal consists of
hwo perts which can independently tit forward or backward respectively; two wheels are
arranged below the foot pedal the wheels are lower than the upper surface of the foot
pedal and the iwo wheels are controlied by an electronic sel-balancing contro! system
so that the foot pedal is kept at horizontal balance in ihe frani-back direction. A driver
standing on the foot pedal can control the vehicie to go forward or backward or tum
simply by changing the center of gravity. Therefore, the two-wheeled electric veahicie is
flexibie in contral and stable in operation; and moreover, ihe vehicie is very light and
convenient and easy to carry, and can be applied to multiple fields.
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fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine-translation output.

CLAIVSCNTHARI

L

Atwo-wheeled self-balancing electric vehicle, whichis composed of the following components:

a first wheel and a second wheel, which are disposed substantially parallel to each other, have no common axie,

and can rotate independently;

‘The first step board and the second step board, thefirst step board is matched withthefirst wheel, the second step

board is matched with the second wheel, and thefirst step board and the second step board are rotatably

connected to each other Each of them can be tilted forward or backward independently, and the upper surfaces

of the first and second tread plates are respectively provided forthe left and right legs of the driver,the first wheel

is located belowthefirst foot plate, and the second wheel is located Pelowthe second step board;

a first motor and a second motor,the first motordrives thefirst wheel, the second motordrives the second wheel,

the first motor and the second motorare controlled byat least one electronic system, andthe electronic contro!

system controls the rotational speed ofthe wheel so that The footboard maintains a horizontal balancein the

front-rear direction for the driver to control the forward, backward and steering of the two-wheeled electric
vehicle.

a

Atwo-wheeled self-balancing electric vehicle, whichis composed of the following components:
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a first wheel and a second wheel, whichare disposed substantially symmetrically to each other, and which have

no commonaxle and can be rotated independently;

a torsionally deformable stepping board which is matched with thefirst wheel and the second wheel, and the part

of the stepping board which is matched withthefirst wheel and the upper surfaceofthepart of the stepping

board which is matched with the second wheelare respectively provided forthe driver Sanding ontheleft and

tight feet, the twoparts ofthe foothoard are torsionally deformable, each of which can independentlytilt forward
or backward, and the first wheel and the second wheel are located below the footboard;

a first motor and a second motor,the first motor drives thefirst wheel, the second motor drives the second wheel,

the first motor and the second motorare controlled by at least one electronic system, and the electronic control

system controls the rotational speed of the wheel so that The footboard maintains a horizontal balancein the

front-rear direction for the driver to control the forward, backward and steering of the two-wheeled electric
vehicle.
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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 LOBGORASI

The invention proposes a novel self balancing two-wheel electric vehicle. There are two substantiallyparallel,

side-by-side, independently rotatable wheels. In order to reducethesize and weight, the frameis eliminated, and

the stepping board functionsas a frame. Thefootboard consists of two parts, each ofwhich can betilted

independently forward or backward: two wheels are arranged belowthe footboard, the height of the wheelis

lower than the uppersurface of the footboard; the two wheels are controlled by an electronic self- balancing

control system Control so that the footboard maintains a horizontal balanceinthefront and reardirection. A

driver standing on a stepping board can change thecenterofgravity to control the car to move forward,

backwardor turn. Therefore, the two-wheeledelectric vehicle is not only flexible in operation,stable in

operation, but also particularlylightweight and easy to carry, and can be appliedin variousfields.

‘Two-wheelself-balancing electric vehicle

Technicalfield

The invention proposes a self balancing two-wheelelectric vehicle. Its two wheels are arranged underthe

footboard and are arranged substantially parallel on theleft and right sides. Each wheel has an independent

electronic self- balancing control system and a powerdrive system. The driver can stand onthe footboard to drive

the two-wheel electric drive. The car's forward, backward and steering. Specifically, this is a standing, self-

balancingelectric two-wheeled vehicle that is controlled bya driver.

Background technique
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A technical example ofone of the most well-known two-wheeled self- balancing electric vehicles in the world is

disclosed by Kamenet al. (U.S. Patent No. 6 32 220B1, Oct. 16 ADD. Kamen's patent summarizes the

backgroundofthe self-balancing two-wheeled electric vehicle at the time, revealing the related technologies of

their dynamicdrive and electronic control balance. Theself-balancing two-wheeledelectric vehicle disclosed in

the Karmen patent has two wheels arranged in parallel, with a platform between the two wheels (or above) forthe

rider (operator) to stand: itis asingle The shaft double wheel design has a commondriveshaft connecting the

two wheels: it also provides a handiebarforsteering to improve thestability of the rider's standing and to control

the direction in which the cartravels. This self- balancing two-wheeled electric vehicle was produced and put on

the market in 2002. The product ofthe two-wheeleris called Segway. This two-wheeled vehicle has been applied

in manycountries and in manyaspects, andit is an effective mediam- and short-distance transportation vehicle.

The Segway has a weight of about 40kg, which is cumbersome and expensive. These shortcomings hinderits

further application. Some users wart to use a lighter two-wheeled electric vehicle, which requires easy

disassembly and assernbly and greater portability. It also requires lowering costs to meet the needs of a wider

range ofmarkets.

In addition, we have successfully developed an extremely ightweightselt-balancing unicycle electric vehicle and

have disclosed its technical features and technical solutions (CN 1022756214, 20111214. The unicycle electric

car has a maximum speed ofabout 15km/h and a weight of about ISkg. When riding, the operator's two feet

stand on two foothoards respectively. The footboardsare fixed on the wheel frame and are placed on both sides

ofthe wheel, whichare located below the axle. Whenthe referencevertical axis between the operator's center of

gravity and the axle is perpendicular to the ground, the speed of the self-balancing unicycle is zero. Because the

footboard is fixed onthe wheel frame, when the operator standing on the footboard tilts the center of gravity

forward or backward, the wheel frameis also tilted forward or backward with the action of the operator. The

status signal of the front loworreartilt (ie, the position state of the car) is transmitted to the micro-processing

through the gyroscope, and the micro- processing drive motor advances orretracts the single- wheel electric

vehicle. Ifthe operatortilts the center ofgravity toward the left and right, the vehicle can be turned. Lightweight,

flexible and easyto carryare the outstanding advantagesofthis self-balancing unicycle. However, the marketalso

calls for the development ofa lightweight, stand-up, two-wheeledelectric vehicle that is not hand- operated.

Therefore, itisa commonexpectation in the related fieid to develop aselfbalancing two-wheel electric vehicle

that is portable, low in cost, simple in operation andstable in operation, and is used in relevant occasions.

Summary of the invention

The self-balancing two-wheeled electric vehicle proposed by the present invention has two substantially parallel,
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side-by-side, independentlyrotatable wheels. In order to reducethesize and weight, the frameis eliminated, and

the stepping board functionsas a frame. The two wheels are placed belowthe footboard. Each wheel has an

electronic self- balancing control system and a power drive system that drives the wheels to roll forward or

backward based on positional changes in the front and rear directions of the footboard, keeping the footrests

balanced in the fore andaft direction. This allowsthe driver standing on the footboard to drive the two-wheeled

electric vehicle forward, backwardorsteering.

In summary, the inventiondiscloses that the two wheels each have independent axles and can rotate

independently; the pedals are composed of two parts, cach ofwhich can independently tilt forward or backward;

two wheel settings Below the footboard, the height of the wheelis lower than the upper surface ofthe footboard:

the two wheels are controlled by anelectronic self balancing control system that maintains the footboard ina

horizontal balance in the front- rear direction. A motorist standing on a stepping board can control the car to

move forward, backward or turn as long as it changes its center ofgravity. Therefore, the two-wheeled electric

vehicle is not only flexible in operation, stable in operation, but also particularly lightweight and easyto carry,

and can be applied in various fields.

Those skilled in the art will be able to further understand the technical features of the present invention and other

related advantages after reviewing the detailed description belowin conjunction with the drawings.

DRAWINGS

BRIEF DESCRIPTION OF THE DRAWINGSFigure 1 is aside clevational perspective view of an examplein

accordance with the present invention. Its footboard is composed of two parts.

2is a top perspective viewofa side viewin accordance with another example ofthe present invention.Its
footboardis a whole.

Figure 3is aside elevational perspective view ofthe exampleofFigure 2.

These examples will be detailed below.

detailed description
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Referring to Figure 1 this isan embodiment of a two-wheeled self-balancing electric vehicle for personal use as

set forth in the present invention, which is a side elevational view thereof, The two-wheel self balancing electric

vehicle 10Ohas twosteps, the left half foot board 1 LOQand theright half foot board 111. The tread plates of the two

halves are rotatably coupled to each other, and theyare each tiltable forward or backward withoutaffecting each

other. Thereare also two wheels that are respectively mated withthe footboard, the left wheel 12Dis mated with

the left halffootboand 11Q andthe right wheel [21is mated with the right halffootboard 111. The left wheel 120

and the right wheel 121 are arranged in parallel with eachotherin parallel, and the two wheels are independently

rotatable andare rotatablein different directions with different speeds. The left wheel 12Dand the right wheel 121

are eachdriven by an electric motor. The uppersurfacesoftheleft half foot board 11Oandtherighthalffoot

board 111 are respectively provided for the driver's foot and are the driver's foot plane. When the two legs of the

driver are standing substantially in parallel ontheleft half footplate 11Oandtheright half foot board 111, the

front and rear directions of the standing driver are the front and rear directionsofthe two-wheeled electric

vehicle. Relative to the ground, the two halves of the footboard can each be tilted forward or backward; the two

wheels can also roll forward or backward on the ground. Each of the motors is individually controlled byan

electronic self- balancing control system that maintains the balance of the two-wheeled electric vehicle's

footboard in the fore and aft direction. Electronic control systems typicallysetthe balanceofthe plane ofthe

footboard parallel to the ground, thatis, the electronic control system makes the two-wheeled electric vehicle's

footboard generally tend to be parallel to the ground. Whenthe electronic self- balancing control systemdetects

that the foothoard has an oblique angle with respect to the groundin the front-rear direction, the motoris

instructed to drive the wheel to accelerate or decelerate, so that the two-wheeled electric vehicle's footboard is

balancedin the front-reardirection. Of course, the electronic control systemcanalso set a certain position of the

footboard to a balancedstate, which can be used to control the balance ofthe car. The technology ofthe

electronic self- balancing control system is well known to those skilled in the art and can be implemented, for

example, by electronic kits and circuits such as various gyro sensors orelectronic accelerometers. The electronic

self-balancing contral system can be used in two sets or two electronic systems can be used to control two

separate subsystems. The electronic self-balancing control system drives the wheel rotation through a drive

system that includes an electric motor and a transmission. Boththe electronic self-balancing control systemand

the drive system areplaced on the underside ofthe footboard. Forsafety reasons, the coveris covered. The

electronic system andthe transmission system are not shown,

Whenthe electronic self-balancing control system is working, the planeofthe footboardis tilted forward, the

wheels roll forward; the foot plane is tilted backwards and the wheels roll backwards. As the angle of the tilt

increases, the acceleration becomes larger, when the angle of thetilt decreases, the acceleration becomes smaller.

Because each wheel has its own independent motor controlled bythe electronic selfbalancing control systern,

the driver can changethe center ofpravity before andafter, so that the footboard is tilted to control the forward

speed of the two-wheelself-balancing electric vehicle; when the driver's left foot and The footboards on which

the right foot is stepped aretilted at different angles so that the speeds of the two wheels are diferent, and the

running direction of the two-wheeled self balancing electric vehicle can be controlled.
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Bythe way, the functionsofthe left and right halves of the two-wheeled self-balancing electric vehicle are the

same. Onky whenthe driver stands onthe top, there is asense of left and right, so there is no practical point. The

aboveis for the convenienceofthe description, only the name ofthe "left" and "right" in frontofthe parts, such

as the use of “firstand "second" instead, will be more precise. Therefore, the name of the specification can be

replaced with the names ofthefirst wheel, the second wheel, thefirst foot plate, the second foot plate, the first

motor, the second motor, and thelike.

Referring to Figure Z this is another embodimentof a two-wheeled self balancing electric vehicle for personal

use in accordance withthe presentinvention, which is a perspective view from a side elevation. Figure Sis a side

elevational perspective viewof the embodiment. The difference between this solution and the solution of Figure |

is that the footboard is notsplit into two parts. As can be seen from thefigure, the foot plate 23D0f the two-wheel

self- balancingelectric vehicle 200in the present embodiment appears to be an intepral continuous component,

and theleft and right two-step tread plates are connected by a twistable connection structure. . The twistable

connector is disposed on the bottom surface of the footboard. The middlepart of the step board, that is, the left

and right part of the foot board can be connected by a twistable flexible material, and theleft and right parts of the

foot board are connected as a whole. The twistable connecting structure is disposed on the bottomsurface of the

foot board, and the foot boardafterthe structure connecting member canbe twisted, so that the step board

becomes atorsionally deformablestep board.

The technical features of the connectorofthe twistable structureare disclosed in anotherpatent (CN

LOLS1S560B, 2011.07.09). Itis a new,flexible, twistable connectionfor personal skating sports equipment. The

part can be twisted and cannot be bent; it is botha twistable spring and a connecting piece. It is simple to make

and install; it is easy to precisely control the uniformity ofperformance; there is no slack; there is no wear during

work.It has high reliability.

Theleft and right endsofthe overall continuous step board 230have considerable strength and can withstand the

standing of the driver. The middlepart ofit can be distorted. As the driver's centerofgravity moves forward and

backward, on the step board 230} the foot planesofthe left and right portions on which the driver's feet are

stepped maybe twisted toward the front orthe back, similar to the scheme shownin FIG. 1, the step board 200

The functions of theleft half and the right half correspondto theleft half foot plate 11Oand the right haiffoot

board 111 in the plan of Fig. 1, each ofwhich canbetilted forward or backward.

‘The two wheels of the two-wheeled electric vehicle 20Dare respectively mated with the footboard Zo0and also

coupled to the bottomsurface ofthe footboard 200 Theleft wheel 210is mated to theleft half of thefootplate

24) and the right wheel 211 is coupled to the right half of the foot plate 220 Theleft wheel 210andtheright

wheel 211 are arranged in parallel with each otherin parallel, and the two wheels are independently rotatable and
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are rotatable in different directionsat different speeds. Asin thesolution of Fig. 1, the left wheel 211 andtheright

wheel 211 are also each driven by an electric motor. Each of the motors is also individually controlled by an

electronic self- balancing system such that the uppersurface ofthe two-wheeledelectric vehicle's footboard is

generally intended to be parallel to the ground. For safety reasons, the motorand electronic self- balancing

control system are also placed in the cavity of the footboard or covered with a cover. The same principle, because

each wheel has its own independent motorand electronic self-halancing control syste, the driver can use two

feet to tilt the foot plane to control the forward speed and running direction of the two-wheel self balancing
electric vehicle.

While the embodiments described above contain many specific details, they should not be construed as limiting

the scope of the embodiments, Therefore, the scope of the present invention should be determined by the

appended claims and their corresponding documents, and not by the examples given above. In addition,it

should be understood that further modifications can be ma¢le to the invention. The patent is intended to cover

various modifications, uses, or improvements in accordance withthe principles of the present invention. It is also

intended to be deviated from the known embodiments or embodiments disclosed herein. The scope of the

principle.
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Abstract of CN1O3829856 (A}

A control method of a iwo-wheeled sel-balance vehicle comprises the steps gs follows:
{7}, performing infialization: (2), reading values of a qyroscope, an accelerometer and
a rotation angis sensor as well as the pulse number of an encoder respectively; (3),
obtaining s vehicle body inclination, a handiebar turning angle, motor speads and a
vehicle speed: (4), then calculating PVM (pulse width modulation) values of vertical
control, direction control and speed control respectively through @ PID (proportion
integration differentiation) control algorithm, (6), superposing the three PWM values
together and auiputting the three PVM values fo ieft and right motors; (6), then sending
data of the gyroscope, ihe accelerometer, the vehicie body inciination, a batiery
yollage, motor currents and the vehicle speed fo an upper computer so as fo monitor
the operating slatus of the whole vehicle; @), when the battery vollage is monitared fo
be smaller than a preset value, and the moter currents or the vehicie speed is
monitored to be larger than the preset value through monitoring, turning on
corresponding LED warming lights; and (3), when the vehicle body inclination is larger
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than a preset angle through monitoring when the vehicie body inclination is monitored
fo be larger than 4 preset angie, determining that the vehicle bady falis down, stopping
the operation and returning to an initializer. According to the control method, @ more
accurate operational method is adopted.
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caioliaedbytheHDcorddgaithm

(9

SupatinposethreePAMvaluestogethertocuiput totheldtaningtires

7

‘Then thechtacfthegyroscope theandennrete, thevchidebodyttarde thebsttaryy.cliggs thenwicr

oumentanithevdidespesdaeseattotheuppecarpuertonuriterthernrriresaecitevinievdide

(3

VWhenthemonitoredhattenywcliagpisionerthanthepresetvalue themotcrcurrentcrthevechidespecdis

qeeterthantheprestvdue thecorespcrcingLED varingii¢tisturedary Wwentheveidebodytitagde

isoreeterthen thepresetade itisctterrinadiihet thevdideboryfdisarisops Runangohberktotre

inftidizaionpogeam
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Patent Transiate
FPowerad by EPO and GoogieaZ4,ety, i,ODa.

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 1085208 

A two-wheelselfbalancing vehicle control method comprises the following steps: (1) initializing, (4 reading the

values of the pyroscope, the accelerometer and the angle sensor respectively and the numberofpulsesofthe

encoder, (3 obtaining the vehicle body Inclinationangle, handlebar rotation angle, motor speed and vehicle

speed; (4) Thencalculate thePWMvalues ofupright control, direction control and speed control by PID

control algorithm: (5) superimpose three PWMvalues togetherto outputto left and right The motor (9 then

sends the gyroscope, accelerometer, body it angle, battery voltage, motor current and vehicle speed datato the

hast computer to monitor the operating state of the vehicle: (4 when the monitored battery voltage is lowerthan

the preset When the value, motor current orvehicle speed is preater than the preset value, the corresponding

LED warning light is tarned on; (8 whenthe vehicle bodytilt angle is greater than the preset angle,it is

determined that the vehicle body falls and stops running, and returns to the initialization. In the program. The

present invention employs a more precise calculation method.

Two-wheel self-balancing vehicle control method

Technical field

The inventionrelates to a two-wheelself- balancing vehicle, in particular to a two-wheel self-balancingvehicle
control method.

Background technique

The self-balancingelectric car automatic balancing operation principle is mainlybased on a basic principle called
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“Dynamic Stabilization”, whichis the automatic balancing ability ofthe vehicleitself. Thebuilt-in precisionsolid

state gyro (Solid-State Gyroscopes) is used to determinethe posture ofthe vehicle body. After calculating the

appropriate command throughaprecise and high-speed central microprocessor,the motoris driven to achieve a

balanced effect. The current balance car allows the user to shake at will while riding, and the control system on it

automatically performs the drive motor processing for balance correction; due to the algorithmic defects of the

existing control system, the drive motor processing balance correctiontimeis longer, Thereis a greaterrisk of

using this type ofself-balancing vehicle when in use.

Summary of the invention

In order to solve the above technical problem,the technical solution of the presentinvention is: a two-wheelself-

balancing vehicle control method, comprising the followingsteps:

CD

After the two-wheelself balancing car is powered on, the systemfirst enters each initialization program,

including phase-locked loop initialization, AD conversioninitialization, timerinitialization, PVVMinitialization,

and port initialization.

(2)

Then delay Is to wait for the system to stabilize, then read the initial values of the gyroscope, accelerometer and

angle sensor, and then delay the Is to wait for the parameter change:

(3

The programsets the lms interrupt function, and puts the vertical control, direction control and speed control

simultaneously during the period; whenthe imsinterrupt is generated, the values of the gyroscope,

accelerometer and angle sensor and the pulse of the encoder are read separately, number;

(4)

The gyro and accelerometer data fusionfiltering is periormed by Kalman filtering to obtain the vehicle body

inclination angle; the handlebarrotation angle is calculated by the value of the rotation angle sensor, the motor

rotation speed and the vehicle speed are calculated by the numberofpulses of the encoder;

(5

Then, the PID values of the vertical control, the direction control and the speed control are respectively
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calculated bythe PID control algorithm:

(0)

Superimposing three PWMvalues togetherto output to the left and right motors;

(7)

Then, the dataofthe gyroscope, the accelerometer, the vehicle bodytilt angle, the battery voltage, the motor

current and the vehicle speed are sent to the upper computer to monitor the running state of the whale vehicle;

(8)

Whenthe monitored batteryvoltage is lower than the preset value, the motor currentor the vehicle speed is

greater than the preset value, the corresponding LED warninglight is turned on; when the vehicle body tilt angle

is greater than the preset angle, it is determined that the vehicle body fails and stops. Run and po back to the

initialization program.

Thebeneficial effects of the present invention comparedto the prior art are:

The invention adopts a more precise calculation method, so that the time forthe drive motorto process the

balance correction is shorter, and therisk ofthe self- balancing vehicle in use is reduced.

DRAWINGS

Figure lis acontro! owchart of the present invention.

detailed description

The invention will nowbe further described withreference to the drawings of the specification.

As shownin FIG. 1, a two-wheel self-balancing vehicle control method includes the followingsteps:
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(1) After the two-wheelselfbalancing car is powered on, the systemfirst enters each initialization program,

including phase-locked loop initialization, AD conversioninitialization, timerinitialization, PWMinitialization,

and port initialization.

(2) Then delay Is to wait for the systemto stabilize, then read the initial values of the gyroscope, accelerometer

and angle sensor, and then delay the Is to wait for the parameter change:

(3) The programsets the imsinterrupt firnction, and puts the vertical control, direction control and speed

control simultaneously during the period; when the Ims interrupt is generated, the values of the gyroscope,

accelerometer and angle sensor and the pulse of the encoderare read separately. number;

(4) The gyro and accelerometer data fusion filtering is performed by Kalman filtering to obtain the vehicle

body inclination angle; the handlebar rotation angle is calculated by the value of the rotation angle sensor; the

motor rotation speed and thevehicle speed are calculated by the number of pulses of the encoder;

(S) Then, the PID values ofthevertical control, the direction control and the speed contro] are respectively

calculated by the PID control algorithm:

(6) Superimposing three PWMvalues together to output to the left and right motors;

(7) Then, the data of the gyroscope, the accelerometer, the vehicle badytilt angle, the battery voltage, the

motor current and thevehicle speed are sent to the upper computerto monitorthe running state of the whole
vehicle;

(8) When the monitored battery voltage is lower than the preset value, the motor currentor the vehicle speed

is greater than the preset value, the corresponding LED warninglight is turned om: whenthe vehicle body tit

angle is greater than the preset angle, it is determined that the vehicle bodyfalls and stops. Run and go back to the

initialization program.

Correlation value calculation aa+=P_enc*enc_anplespeed*dt*OQ.001+ (1-P_enc) “{acc_angle-angle); /Ailt
calculation;
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Aa: the inclination angle obtained by the combination ofthe gyroscope andthe accelerometer;

P_enc: scale factor;

Enc_angkespeed: the AD value of the gyroscope;

Dt. gyroscope integration time;

Acc_angle: angularvelocity AD value;

Anple: the angle of inclination.

PWM_angle=(ind (pp*angle+D_angle*enc_anglespeed) ;//Upright PWMcalculation;

PP: proportional coefficient;

D_angle: differential coefficient;

PWM_angle: Upright PWMvalue.

PWM_turn= (ind (P_tura*turm);/Aurn to PWMcalculation;

P_tum:steering scale factor;

‘Turn: the ADvalueofthe steering sensor;

PWM_turn: Turns to the PWMvalue.
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i, Parameter design and calculation of each component of two-wheel self- balancing car

‘The parameter design of the single- axis electric vehicle is mainly to determine the overall structural size, quality

parameters, main performance parameters, motorrated parameters, transmissionratio, battery capacity and so
on.

Li. Vehicle structure parameters

(1) Outside dimensions

‘The scooter pays attention to portability and flexibility. The projected area of the car bodyon the proundis

similar to the shoulder width of a person.

Therefore, the initial overall dimensions are G8Ommlong, 0mmwide, and 114Ommhigh, with the pedal

height being Omn.

(2) Track

For a scooter, the changein track is mainlyrelated to the roll stiffness.

Increasing the wheelbase is beneficial tc increase the roll stiffness and good lateral stability, but is accompanied by

an increase in the length and mass ofthevehicle.

Therefore, after comprehensive consideration, the selected wheelbase is COOmm.

(3) Quality parameter

The largest proportion of the quality of the scooteris the lithiumbattery pack, the motor, the reducer and the

wheel. The higher the mass, the more power is consumed, thus reducing the cruising range.
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In orderto controlthe quality value, the body part adopts a truss structure, and the pedal and the car shell adopt

a carbonfiber structure to ensure the appearance while minimizing the quality of the wholevehicle.

Since the detailed quality ofeach component is unknown,the quality of the whale vehicle can not be accurately
obtained.

However, in orderto start frorn the aspects of energy saving, environmental protection, flexibility and lightness,

the wholevehicle preparation qualityis initially selected to bekg andthe load mass is 100kg.

(4) Main performance parameters

According to the survey, the maximumspeed ofthe general scooteris 15-2Skmi/h,the time fromacceleration to

the maximumspeed is 25s, and the highest slope that can climb is 15-90"; therefore, the dynamic parameters of

the single-axle electric vehicle are determined. For: the maximumspeed is 20km/, the accelerationtime is S,

and the maximum grade is 20.

Asthe scooteris used as a short-distance transport vehicle, the speed should not be too high, otherwiseitwill

easily cause instability and reduce the safety factor; the acceleration timeis the time used for continuously

accelerating the cement road to the maximum speed under the allowable inclination of the vehicle body, the

scooter The reaction is sensitive, and it usually takes a very small time to reach the high-speed running state; the

scooteris used more for the flat road, and occasionally encounters the uphill condition, so the maximum

climbing attitude isset at 2) to meet the needs of different groupsofpeople.

Since theleft and right motors of the scooter can be independently controlled, the stecring differential controlis

realized by the control systern, so the minimurn turning radius is zero and the maneuveris flexible.

Ly Motor parameters

All the movements of the scooterare completed by the motor.It is very important to determine the motor

parameters. The appropriate motor must be selected to meet the requirements ofthe vehicle.
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The higher the motor power, the better the power, butit is accompanied by an increase in mass, an increase in

volume, and an increase in price. Therefore, the key to motor parameter design is to determine the rated power
ofthe motor.

The scooter in this article is rated for operation at the highest speed, and the required power:

(2-1)

Where 1, is the transmission efficiency, Gis the gravity (N) acting on the car, fis the rolling resistance

coefficient, ua is the maximumspeed (km/h), CDis theair resistance coefficient, and A is the windward area (m

< 2>), then: whenthe scooteris empty, G=40X GAN, fOO12 CD=03 A=Lam< 2>, ua=aAkm/, n =Q95

Whenthe scooteris fully loaded, G= 140X DEN, &:O012 C D=03 A=2m< 2> ,ua=akmAh, 7 =095

But the key to maintaining the balance of the scooterat anytimeis that the backup powerof the motoris large

errough. Experience has shown that the rated powerof the motor must be more thanthree times the power

required for calculation. Therefore, the main parameters of the DC motorselected inthis paperare: rated voltage

CAV, rated power SOOW,rated speed 4500G/min, rated torque LOGNm.

LG. Transmission ratio

‘The gear ratio is determined by the relationship between the maximumvehicle speed and the rated motor speed.

Theouter diameter ofthe tire is 14in. The wheelrolling radius r= 180ham can be obtained. The maximumspeed

v= 20k/b== 333 Sn/min, the wheel circumference C=2 1 r=2* 314 O18: 1 13n(22)

Then the rated speed of the wheel = [image] (23

Transmission ratio (2 4

1.4, Lithium IonBattery
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The keyto determiningthe lithium-ion battery parameters is the battery capacity, which can be calculated by the

vehicle cruising range. Due to various factors such as temperature, humidity, battery materials, and usage, the

battery may notbe full capacity, and it is impossible to discharge completely. When it reachesa certain voltage,it

will stop working. Therefore, a battery capacity usablecoefficient ) = QS8isset in the calculation.

Whenthescooteris running at the highest speed, the current [image] (25)

The time required forcruising range of Sokm[image] (2.6

‘Then the battery capacityis (2-7)

Therefore, a ZAVISAhseries assembled lithium battery pack was selected.

2 Dynamic check

2k. Acceleration time check

The followingis the calculation of the time t required for the scooter to accelerate from standstill to the maximum

speed at rated voltage. Thedetailed derivation process is as follows:

Motorspeed [image] (2-9

Motoroutput torque [image] (2-9)

Wheel drive torque [image] (210

Available vehicle acceleration:

30-10-2019 @g DGL Exhibit 1002

Page 0242



DGL Exhibit 1002
Page 0243

Finished up:

(2-12)

Integrate both sides of the above formula

(2-13)

whichis:

(214

Make

(2 15}

It can be seen that the single-axis electric vehicle designedin this paper accelerates fromthe static to the

maxirnumspeed of 2km/h onthe horizontal dry cementroad, the acceleration timeis 24s, less thanthe preset

value of 3s, and the poweris good.

22> Maximumgrade check

Whenthe scooteris uphill, the main forces are rolling resistance, slope resistance and driving force, wherethe

rolling resistance is F f=Gicos « (2 16

The slope resistance is Fi=Gsin a (217)
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Motorrated torque (2-18

Maximum motortorque Tmax = 4 TN (219

Where ) is the overloadfactor, generally 18-22 taking ) =2 then;

Tmax=ATN=2* 1062 teNm

As the maximum climbis sought, the scooter moves at a constant speed, [image] is balanced byforce:

Pt=PP+Pi(220

That is, G cos « +sin ag j= Ft(2-2)

Finished up:

(222)

(223

Order:

(2.24)

(2 2D)
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Solutions have to

Maximum grade gradient o=«+ 8-8 =283 1152415 (229

Therefore, the maximumgrade is 2) larger than the preset value, whichsatisfies the requirements.
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CN 103529850 A it AA + 2/6 i
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Bibliographic data: CNTOSG00796 (A} — 2014-02-26

Two-wheel self-balance vehicie in single shaft driving

Inventor(s): MO JINQIU; DUAN RENQUAN; XU HENG; WU TONG; CHEN
GUISHUN + (MO JINQIU, ; DUAN RENQUAN, ; XU HENG,; WU
TONG,; CHEN GUISHUN, ; Sateax, ; elise, ; PPB, ; Setial, ; Bros
It)

Applicant(s):=UNIV SHANGHAI JIAOTONG + (SHANGHAI JIAO TONG
UNIVERSITY, ; E#§401BA)

Classification: - international: B62K11/00
- cooperative:

Application CN201310488709 20131017 Global Dossier
number:

Priority number CN201310488709 20131017
(s):

Also published CN103600796 (B)
as:

Abstract of CNTO3G00796 (A)

The invention discloses 4 two-wheel sel-balance vehicie in single shaft driving. The
fwo-wheel self-balance vehicie comprises @ pedal for bearing an operator, a vehicle
body, lwo wheels, a steering lever and a control circutt system, wherein the vehicle
body is used for loading a motor and a control circuit: the two wheels are af the coaxial
position, and single shaft driving is performed through the singie driving moter, paralie!
steering of ihe vehicie body is performed through the steering lever, and according to
the control circuli system, the dip angle of the vehicle body is measured through a
sensor sa as to perform running control of the vehicle body. The whole vehicie has ihe
advaniages of being light in weight and running stably.
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Patent Transiate
FPowerad by EPO and GoogieaZ4,ety, i,ODa.

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.

CLAIMSCNICBEIDKE 

L

Atwo-wheel self-balancing vehicle with single-axis driving, comprising: a vehicle body, a motorfixing frame,a

driving motor. a wheel, a motor driving pear, a transmission gear. a transmission shaft, a bearing, a bearing fixing

frame, a steering rack, a steering gear, asteering rod, a wheel knuckle, the motorfixing frame and the bearing

fixing frame are all disposed on the vehicle body, the motoris disposed on the motorfixing frame, and the motor

driving gearis fixedly connected with the motor, the motor The drive gear meshes with a drive gear thatis

coupled witha drive shaft that is coupledto a steering gear that is hinged to the wheel knuckle.

a

‘The two-wheel self-balancing vehicle according to claim 1 wherein the vehicle body is further provided with an

upper cover, and ashock absorbing and sound absorbing layeris disposed betweenthe vehicle bodyand the

upper cover.

3

‘The two-wheel self-balancing vehicle according to clairn 2 wherein the upper surface of the upper coveris a

load-bearing pedal, and a shock-absorbing layeris disposed onthe load-bearing pedal.

4

‘The two-wheel self-balancing vehicle according to claim 2 wherein the shock absorbing sound absorbing layer is
arubber mat.
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“The two-wheelself-balancing vehicle according to claim 1 wherein both the steering rack and the special

transmission pearare subjected to heat treatrnent strengthening.
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Patent Transiate
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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.

DESCRIPTIONCNICR 

‘The invention discloses a two-wheel scl-balancing vehicle with single shaft drive. The two-wheelself-balancing

vehicle comprises: a pedal for carrying an operator; a vehicle body for loading the motor and the controlcircuit;

two wheels, the two wheels are in a coaxial position, and asingle drive motoris used forsingle-axis driving: The

rod is used for parallel steering of the vehicle bodythrough the steering rod; the contral circuit system uses the

sensorto measure the inclination ofthe vehicle body to perform the running contro! ofthe vehicle body. The

wholevehiclehas the characteristics of light weight and stable running.

Single-wheel drive two-wheel self-balancing vehicle

"Technical field

‘The present invention relates to a two-wheel self-balancing vehicle, and more particularly to a self-balancing

vehicle that drives a two-wheel motor witha single motor, which allowsthe operatorriding on the free ride.

Packground technique

At present, the numberofprivate cars in large cities has risen sharply, makingtraffic congestion increasingly

serious, In this context, the two-wheeled balancecar, as an clectric-driven,self-balancing personal transportation

vehicle, has a good developmenttrend dueto its environmental protection and economy.

lt mainly includes a bearing mechanism, a drive system, asteering system, and a control system. Its main
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operating principle: the newcar body realized bytheelectronic self-balancing systemand the inverted pendulum

principle. The main processis to determine the posture state of the car body by the built-in precision electronic

gyroscope ofthe balance car, and calculate the corresponding cormmand by the central microprocessorto

control the driving system of the car body to adjust the posture ofthe car body, therebyrealizing the car. Self

balancing and running functionsofthe body.

‘The invention patent publication with the authorization number CNIOK534%describes a coaxial two-

wheeled vehicle. Apedal, a vehicle body, a pair ofwheels, a pair ofseparate drive androtation of the pair of wheel

drive devices and a handle directly for directly changing the attitude of the pedal or indirectly changing the

posture throughthe vehicle body are included. Butit is a two-wheel independent drive drivenby a pair of
motors,

Existing balance car products such as the USSesway Segway self-balancing car, .Bpan Toyota VWinglet and other

products, ‘The existing two-wheel balance car products are two-wheel independentdrive for a pair ofmotors,

which makes the cost higher. Italso makesit difficult for consumers to withstand these products and affects the

promotionand use of the products.

Summary of the invention

itis an object of the present invention to provide a two-wheel self-balancing vehicle that is driven using a single

motor, which solves the need for a costly manner of driving two or more motor-driven bodies to reduce the

number ofmotors used, thereby maintaining the existing product. Reduce the energy consumption of the

product and the cost of the product under the premise of fimctionand safety.

In orderto achieve the above object, the technical solutionofthe presentinventionis as follows:

Axtwo-wheelself-balancing vehicle with single-axis driving, comprising: a vehicle body, a motor fixing frame, a

driving motor, a wheel, a motordriving gear, a transmission gear, a transmissionshaft, a bearing, a bearing fixing

frame,a steering rack,a steering gear, a steering rod, a wheel knuckle, the motorfixing frame and the bearing

fixing frameare all disposed onthe vehicle body, the motoris disposed on the motorfixing frame, and the motor

driving gear is fixedly connected with the motor, the motor The drive gear meshes with a drive gearthatis

coupled with a drive shaft that is coupled to a steering gear that is hinged to the wheel knuckie.

Preferably. the vehicle body is further provided with an upper cover, and a shock absorbing and soundabsorbing
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layeris disposed between the vehicle body and the upper cover.

Preferably, the uppersurface of the upper coveris a load-bearing pedal, and a shock-absorbinglayer is disposed

on the load-bearing pedal.

Preferably. the shock absorbing sound absorbing layeris a rubber mat.

Freterably, both the steering rack and the special drive pear require heat treatment strengthening.

‘The beneficial effects of the invention are mainly embodiedin: the design of the patent of the invention can

reduce the number ofuses of the motor, and at the sametime reduce the complexityofthe design ofthe control

system to a certain extent, and at the sametime reduce the number of assemblies of the motor, and can also

alleviate the whole vehicle. Weight, improvethe car's endurance.

DRAMINGS

lisa schematic view ofa main viewofa two-wheel self-balancing vehicleofa single-axis drive accordingto the

present invention;

2is a schemiatic viewofthe single-shaft driven two-wheel self-balancing vehicle with the upper cover removed;

is a schernatic view showing the axcnometric drawing of a two-wheel self-balancing vehicle wheel ofa single-

axis drive according to the present invention.

detailed description

‘The present invention will be further described below in conjunction with the embodiments,but the scope ofthe

present inventionis not limited to the embodiments.

As shown in FiG. lto iG. Sa single-axis two-wheel self-balancing vehicle includes a vehicle body 1 a motor
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mount <a drive motor Ga wheel 4a motordrive gear 5a transmission gear G and a transmissionshaft 7 The

bearing 8 the bearing holder Q the steering rack 1O the steering gear 11 the steering rod 12 the wheel knuckle

18 the wheel coupling flange 14 and the upper cover 150f the vehicle body.

Specifically, as shown in FIG. 1, the vehicle body Lis a main load-bearing device of the vehicle body, and the

motorfixing frame 2and the bearing fixing frame Qarefixed to the vehicle body bybolting, and the motor Gis

coupled to the motorfixing frame Sby screws. The motor drive pear Sis connected to the output shaft of the

motor Sthrough akey, the gear Sand the transmission gear Gmesh with eachother, and thetransmission gear G

is coupled with the wheel drive shaft 7through a key connection. The rotation of the motor is powered by the
aforementioned mechanism.

As shownin iG. 2 the steering red Tis coupled to the steering gear lland the steering rack 1Ois meshed with

the steering gear Ll and the steering rack 1Ois hinged with the wheel knuckle IS Thus,the operatoroperates the

steering rod I2to drive the moverent of the transmission rack IQ and the transmission rack 1Ois brought to the

steering knuckle and the wheelfor parallel steering of the vehicle body.

‘The patented design ofthe invention can reduce the number ofuses ofthe motor, and at the sametime reduce

the complexity of the design of the control systemto a certain extent, andat the sametime, reduce the weight of

the whole vehicle and improve the enduranceofthe vehicle body by reducing the number of assembled motors.

‘The aboveis onlythe preferred embodimentof the present invention, and is not intendedto limit the scope of

the presentinvention, andthe variations, modifications, and modifications of the shapes, structures, features, and

spirits described in the scope ofthe claims of the present invention. It is intended to be included within the scope

ofthe appendedclaims.
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Electric balance swingcar

Inventor(s): YING JIAWEI; CAO SHAOJUN + (YING JIAWEI, ; CAO SHAOQJUN)
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Abstract of CN104029768 (A}

The invention discloses an electric balance swingcar. The swingcar comprises a4 top
cover, an inner cover, a bottom cover, hub motors, 4 rotating mechanism and a
balance comtroliing mechanism, wherein each of the top cover, inner cover and the
botiom cover comprises two parts which are symmetrically arranged and can rotate
mutually; the inner cover is arranged between the top caver and the bottom cover and
is cooperated with the top cover and the botiom cover together, the rotating mechanism
is fixed at the middie transverse position of the inner cover, the hub motors which are
vertically arranged are fixed at the border positions of the lefi side and the right side of
the inner cover, the balance controlling mechanismis fixed on the bottom cover and is
connected with the motors; the rotating mechaniam comprises two bearings, an axle
sieeve and two circlios, wherein ihe two bearings are respectively fixed al the inner
ends of the two same parts of the inner cover, and the axie sleeve is fixed in the two
bearings and is fixed on the inner cover through the circlios. The swingcar disclosed by
the invention can solve the technical problem that a user controls the running state of
the balance swingcar only by using feet.

DGL Exhibit 1002

Page 0275
https://worldwide.espacenet.com/publicationDetails/biblio?CC=CN&NR=104029769A&... 9708072019



DGL Exhibit 1002
Page 0276

 

 
 aZ4,ety, tds

Patent Transiate
FPowerad by EPO and Googie7

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.

CLAIMSCNIOLED7E 

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 control mechanism; the top cover, the inner cover and

the bottomcoverrespectively comprise two symmetricallyarranged and mutuallyrotatable The innercoveris

disposed between the top cover and the bottom cover and is matched with the two; the middle coveris fixed with

a rotating mechanismin the middlelateral position; theleft and right side edges of the inner coverare fixed with a

longitudinallydisposed hub motor; balance control The mechanismis fixed on the bottom cover and connected

to the motor; the rotating mechanism comprises two bearings, a sieeve and twocirclips; the two bearings are

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

bearings are fixed to the inner cover by a snap 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 cover and the right top coverare

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

mechanism, one ofwhichis a display Areminder board for the powercapacity, and a reminder board for

displaying whetherit is working or not, cach ofwhich has a transparentcover.
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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 balance contro] mechanism comprises

a powersupply, acontroller, a hub motordrivecircuit, an acceleration sensor, a gyroscope,an infrared

photoelectric sensor; The controlleris connected, and the controlleris respectively connected with the hub

motor drivecircuit, the accelerationsensor, the gyroscope, and theinfrared 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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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 104029769

‘The invention 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 control mechanisny; the top cover, the inner

coverand the bottom cover respectively comprise two symmetrically arranged and mutually mutuallya 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 hab motor; The balance control mechanismis fixed on the bottom cover

and connected to the motor; the rotating mechanism comprises two bearings, a sleeve and two circlips; the two

bearings are respectivelyfixed at the inner ends of the two identical parts of the inner cover, the sleeve It is fixed in

two bearings and fixed to the inner cover by a snap spring. The present inventionsolves the technical problem of

howto allowthe user to control the runningstate of the balance vehicle only by usingthe foot.

Electric balance twist car

Technical field

The present invention relates to an electric balance two-wheeled vehicle in which two platformscarrying a person
can be twisted to drive each otherto drive.

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.

Suramaryofthe invention

[t is an object of the present invention to provide an electric balance twisting vehicle that 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 control mechanism; the top cover, the inner cover and the bottomcover

respectively comprise two components whichare symmetrically arranged and mutuallyrotatable, and the inner

cover Between the top cover and the bottomcover and the two; the middle coverofthe innercoveris fixed with

arotating mechanism; theleft and right edges ofthe innercoverare fixed with alongitudinally disposed hub

motor; the balance control mechanismis fixed at the bottom Covered and connected to the motor, therotating

mechanism comprises two bearings, one sleeve and twocirclips; the two bearings are respectivelyfixed at the

inner ends of two identical parts ofthe inner cover, and thesleeveis fixed in the two bearings Andfixed to the

inner cover by a snap spring,

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 contro! mechanism, one ofwhich is a prompt boardfor displaying the power

capacity, and the other is a prompt board for displaying whether the workis performed, Each cue board 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 control mechanisrn comprises a powersupply, a controller, a hub motor drive circuit, an

acceleration sensor, a gyroscope, an infrared photoelectric sensor, a power supply and a controller are

connected, and the controller and the hub motordrive circuit, the acceleration sensor, the gyroscope, and 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 invention are:

1.

Since the rotating mechanism, the balance control mechanisrn, and the top cover, the inner cover and the

bottom cover are all composed of two components which are symmetrically arranged and mutually rotatable,

suchthat the force of the footdrives the top cover on one side or both sides, The inner cover and the bottom

coverare twisted together, so that the sensor sends asignal to the balance control mechanism, and the balance

control mechanismdrives the hub motor according to the internal control program, thereby allowingtheuserto

move forward or backward, thus achieving “foot control”. It is obviouslydifferent from "hand contro!" and is a
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special 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 control mechanism. The coverLthe

inner cover Zand the bottom cover Scooperate with each other to form a main bodystructureofthe balance

vehicle, and the hub motor4is longitudinally mounted on both sides of the main body structure and drives the

main body structure by the rotation mechanism and the balance control mechanism. Retreat or turn.

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

caver il and the right top cover 12are substantially identical in shape and arranged symmetrically to the left and

right, and the two top covers are in a rotating mechanism. The relative rotation can occur underthe actionthe

inwardly facing portions of theleft top cover L1 and the right top cover 12are connected to forman "X" shape,

and have two prompting plates 1Gat the innermost end position, and the above-mentioned promptingplate 13is

connected with the balance control mechanism. One of themis areminder board 13for displaying the power

source capacity, and the otheris a reminder board 13fordisplaying whetherit is working or not, and each of the

above-mentioned reminder boards IShas a transparent cover 14. The function ofthe installation reminder

board 13is mainly to let the user knowthe specific situation ofthe balance vehicle inreal time. The remaining

portionsoftheleft top cover 11 and the right top cover 12 Le., the outwardly facing portions, each have an

arcuate projection 15 which isjust above the hub motor 4 which corresponds to a motor cover.

The innercover Zis in an intermediate position, which mainly supports the components ofthe balance car and

the hub motor 4 and also includesa left inner cover 21 and a right inner cover 22 the shapeoftheleft inner

cover Zi andthe right inner cover 22'Theleft inner cover ZL andthe right inner cover 22can berotated relative

to each other under the action of the rotating mechanism; the middle position ofthe inner cover 2canbe

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

fn orderto prevent the pedal Sand reducethe overall volumeofthe balancevehicle, a first recess 16is specially

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

inner covers are designed at positions correspondingto thefirst recess 1GThe two empty slots 23 thefirst recess

iGand the second recess 23are combinedto formapedal cavityfor placing the pedal 5, and the pedal Sis placed
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in the pedal cavity. In order to enhancethe friction of the pedal 5 the pedal Scan be The uppersurfaceis

designed to increase the frictional friction strip Si spaced apart from eachother.

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

32. Theleft bottom cover Si and the right bottom cover G2havesubstantially the same shape and are arranged

symmetricallyto the left and right. The two bottom covers arein the rotating mechanism. Therelative rotation

can occurunderthe action, the inwardlyfacing portions of theleft bottom cover i and the right bottom cover

22Zare connected to form an "X" shape and have two transparent decorative lamps S3onthe outermost side of
the innermost end.

The rotating mechanism comprises two oil bearing 61, a bushing G2and two retaining springs GQ two bearings Gl

are respectively fixed to the inner ends of the left andright inner covers ofthe inner cover 2 and the bushing G2is

fixed in the two bearings GI and passes through Theretaining spring 6Gis fixedto 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 designed at the inward end

of the left inner cover 21 and the right inner cover22, and the bearing Gi and the sleeve G2are mounted to the

cylindrical body 2A fromthe outside to the inside by the snap spring G3 Inside. In order to preventthe deflection

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

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

than The lengthinside theleft inner cover 21 is such that one end acts as a limit and the other end acts asa
movable,

The balance control mechanismis a common component usedin the current balance vehicle, and the internal

programis also a priorart. Fordetails, reference may be made to the currentlydisclosed balance vehicle control
mothod and the use ofvarious balance car manufacturers. The balance control mechanism, such as the Chinese

patent number AMGOCB47. 3the patent nameis the smart balance vehicle balance control device and the
smart balance car, this control device is the balance contro! mechanismin this ernbodiment, or as the Chinese

patent number 201220567045 © the patent nameis the use of CPLD The circuit control device for controlling

the balance car motoris described; of course, in practical applications, other control devices and control

methods may also be selected, such as Chinese Patent No. 2OISLCGIGLSS X, the patent nameis the control

method described in the two-wheel self balancing vehicle control method. This embodiment simply mountsit to

the base Sand controls the motor 4 The balance contro! mechanism mainly comprises a power supply SL, a

controller 82 an in-wheel motordrive circuit, an acceleration sensor, a gyroscope 83 and aninfrared

photoelectric sensor; the power supply Si and the controller 82are connected to the controller to provide power,

the controller &2and the hub motor The driving circuit connectionis to drive the corresponding components to

work. The acceleration sensor, the gyroscope 83 andthe infrared photoelectric sensorsequentially detect the

acceleration change of the vehicle body, the angle change, and whetherthereis a user onthe vehicle body. These

are the technologies in the field. The personnelare very aware of the technolopy, so this is no longer described
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too much. In onderto mount the gyroscope 83 inparticular, a "U" shaped pyroscopefootrest Sis provided

belowthe gyroscope S3and the gyroscope footrest Gis mounted on the base 3
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Soll type vehicle frame structure of self-balance two-wheeled vehicie

Inventor(s): ZHU ZHENHAI + (ZHU ZHENHAI)
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Priority number(s): CN201410359859 20140725

Abstract of CN104149898 (A}

The invention discloses a split type vehicie frame structure of a sel-balance iwo-
wheeled vehicle. The soht tyoe vehicie frame structure cormprises @ vehicle body main
frame. Wheels are arranged on two sides of the vehicle body main frame, motors and
gyrescopes capable of controlling the rotation speeds of the motors are arranged in the
vehicle body main frarne, the vehicie body main frame comprises iwo separate split
type vehicle frarnes, a connecting shaftis arranged between ihe wo spill type vehicie
frames, the two split type vehicle frames individually rolate around the connecting shaft
which is used as rotation centers of the two spit vehicle frames, the corresponding
gyroscope and the corresponding motor are individually arranged im each split type
vehicle frame, threads are arranged at wo ends of the connecting shafi, hwo plane
bearings are arranged in the middie of the connecting shall, a bearing bush is arranged
bebveen the two plane bearings, through holes are formed in joints of the split type
vehicle frames and the connecting shaft, bearing counter-bored holes are formed in the
outer sides of the through holes, and the inner sides of the through holes are axially
fixed fo the ends of the connecting shaft by the aid of nuts. The split iype vehicie frame
structure has the advantages thal acceleration, deceleration and corner turning
functions can be implemented by the aid of the feet of a user, and the spit type vehicle
frame siructure is simple.
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CLAIMSCNTOU4D

L

Asplit frame structure ofa self-balancing two-wheeled vehicle includes a main frame of the vehicle body, and

wheels (1) are arranged on bothsides of the main frame ofthe vehicle body, and a motor @ and a motor speed

can be controlled in the mainframe ofthe vehicle body. The gyroscope (G is characterizedin that: the main

frame of the vehicle body comprises two separate frame (4 separated from each other, and one connecting shaft

(5 is arranged in the middle of the two divided frames, two points The bodyframerotates independently with

the connecting shaft as the rotating center. Fachofthe split frames is provided with a gyroscope and a motor

separately. ‘The two ends of the connecting shaft are provided with threads, and two plane bearings (S) are

arranged in the middle. Abearing bushing (G2 is arrangedin the middle ofthe plane bearing, the through hole is

provided with a through hole at thejoint of the split frame, and a bearing counterbore (429is arranged outside

the through hole, and the inner side of the through hole passes through the nut (G9 Axial fixation with the shaft
end.

a

‘The split frame structure ofa self-balancing two-wheeledvehicle according to claim 1, wherein the split frame

comprises a lower casing (42 and an upper cover pedal (13), and the gyroscopeis fixed on the upper Coverthe

bottomofthe pedal, the gyroscopeis connectedto the circuit board, the circuit board is connected to the motor,
and the motor drives the wheel.

3

The split frame structure of a self-balancing two-wheeled vehicle according to claim 2 wherein the top of the

upper cover pedal is provided with a concave surface (41) for placing the foot, and the concavesurface is

provided with a non-slip strip (41 1a) ).
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4

The split frame structure ofa self-balancing two-wheeledvehicle according to claim 3 wherein the motoris fixed

to an inner wall of the lowercasing and connected to the wheel through a reduction gear set (45), the gear Epth

are helical gears.

2

The split frame structure ofa self-balancing two-wheeled vehicle according to claim 4 wherein: one of the lower

casingsis provided with a battery, and the side wall of the lower casing is provided with a charging port (422..

S

The split frame structure ofa self-balancing two-wheeled vehicle according to claim 5 wherein: one of the lower

casing front walls is provided with a front spotlight (4253, andthetail wall is provided with a reflector lamp.

(423).

7

The split frame structure ofa self-balancing two-wheeledvehicle according to claim G wherein a horn and two or

more colored lights are distributed aroundthe side wall of the lowercasing.
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DESCRIPTION CN 104149809

The invention discloses a split frame structure of a self balancing two-wheeled vehicle, comprising a main frame

of the vehicle body, and wheels are arranged on both sides of the main frame ofthe vehicle body, and amotor

and a gyroscope capable of controlling the rotation speed of the motorare arranged in the main frameofthe

vehicle body. The main frameofthe vehicle body comprises two separate frameframes separated from each

other, and one of the two separate body frames is provided with a connecting shaft, and the two separate body

frames are rotated independently bythe connecting shaft as a rotating center. Thegirder and the motorare

separately provided in the bodyframe,the two ends of the couplingshaft are provided with threads, two plane

bearings are arranged in the middle, and bearing bushings are arranged in the middle ofthe two plane bearings,

the split frame and thesplit frame A throughholeis arranged at thejoint of theshaft, and a bearing counterboreis

arranged outside the through hole. The inner side of the through holeis axially fixed by the nut and the end of

the shaft, so that the function of accelerating deceleration and turning with the foot can be realized, and the

structure is simple.

Split frame structure ofself-balancing two-wheeled vehicle

Technical field

The invention relates to a frame structure ofa self- balancing two-wheeied vehicle.

Background technique

Nowadays, self- balancing two-wheelers have emerged in the market, and theyare increasingly favored by young
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people. Theyare also called camera cars in foreign countries. The advantages of this typeofcar are smallsize,

convenienttravel, and built-in high-precision gyroscopes. According to the tilt angle, the motor speed can be

controlled to achieve self balancing. Nowadays, the popular self- balancing two-wheeled vehicles are equipped

with a rotating handle to control the steering function of the vehicle, and a steering shaft and thelike are arranged

inside. The disadvantage is that the rotating handle takes up a considerable amountofspace andit is necessaryto
control the direction with both hands.

There is also aself-balancing two-wheeled vehicle that does not use a handleto control steering, such as the CN

LOGSDO7OS A Chinese invention patent published on February 26, 214 in whicha self: balancing two-wheeled

vehicle based on a disk grating is disclosed. In the two-wheeled vehicle, the original rotating handle is cancelled,

and the rotation of onefoot is used insteadofthe original hand rotation, which liberates the driver's hands and

improves driving pleasure. However, the patent still has the disadvantage ofbeing complicated in structure.

Because the two-wheeledcar is rotated relative to the traditional handle, the patent adds a newdisk grating
SONSOF.

Summaryof the invention

‘The technical problem to be solved bythe present inventionis to provide a split frame structure ofa self

balancing two-wheeled vehicle, whichcan realize the functions of acceleration deceleration and turning withthe

foot, and has a simplestructure.

The technical schemeofthe inventionis: a split frame structure ofa selfbalancing two-wheeledvehicle,

comprising a main frame of the vehicle body, wheels are arranged on both sides of the main frameofthe vehicle

body, and a motor and a controllable motorspeed are arranged in the mainframeof the vehicle body The

gyroscope, the main frameofthe vehicle body comprises two separate frame bodies separated from each other,

and one of the two split bodyframes is provided with a connecting shaft, andthe two split bodyframesrotate

independently by the connecting shaft as a rotating center. Eachof the split frames is provided with a gyroscope

and a motorseparately, the two ends ofthe shaft are provided with threads, two plane bearings are arranged in

the middle, and bearing bushes are arranged betweenthe two plane bearings, the split body A through hole is

atranged at thejoint ofthe frame and the connecting shaft, and a bearing counterboreis arranged outsidethe

through hole, and the innerside of the throughhoieis axially fixed by the nut and the connecting shaft end.

Preferably, the split frame comprises a lower casing and an upper cover pedal, the gyroscopeis fixed at the

bottomofthe upper coverpedal, the gyroscopeis connected to the circuit board, the circuit board is connected

to the motor, and the motordrives the wheel.
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Preferably, the top of the upper cover pedalis provided with a concave surtace for placing the foot, and the

concave surface is provided with anon-slip strip.

Preferably, the motoris fixed to the inner wall of the lowercasing and connected to the wheel throughthe

reductiongearset.

Preferably, the batteryis disposed in the lowercasing, and the charging port is disposed onthe sidewall of the

lower casing.

Preferably, one of the front walls of the lower casing is provided witha front spotlight, and the tail wall is provided

with a reflectorlamp.

Preferably, a horn and two or more colored lights are distributed aroundthe side wall of the lowercasing.

After adopting the technical scheme, the original integrated frame bodyis divided into two separate and rotatable

split frames, and the motorand the pyroscopeare separately provided in the two separate frames, one ofwhich is

divided into one. When the bodyframerotates, the internal gyroscopewill sensethe tilt angle. When the

gyroscopesenses forward tilt or backward tilt, it transmits a signal to the motorto increaseits rotational speed.

The larger the arigle, the larger the motorspeed, when driving, One foot steps on the split frame, and whenthe

other one does notstep on, the wheel of the stepped frame that is stepped onrotates, and the other split frame

wheel does notrotate, thus achieving the turning function, and The larger the stepping angieis, the more obvious

the angle ofturning is, and the smallerthe turning angleis, so that the stepping with the twofeet can realize the

forward and backward advance and retreat, and the turning functionis realized by the single foot stepping

method, the operation is very convenient, andthe internal structure is simple. No additional parts for turning are

required.

DRAWINGS

Figure 1 isa three-dimensional schematic view of the present invention:

Figure Zis a schematic exploded view of the present invention:
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Figure Sis a schematic viewof the lower casing after installation;

Fipure 4is an enlarged schematic view of the coupling shaft.

detailed description

The specific embodimentsofthe present invention are further described below in conjunction with the

accompanying drawings:

As shown in FIG. lto FIG. 4 a split frame structure ofa self-balancing two-wheeled vehicle includes a main

frame of the vehicle body, and wheels 1 are arranged on both sides of the main frame ofthe vehicle body, and a

motor Zis arranged in the main frame of the vehicle body. The gyroscope Scan contro] the motorspeed, the

main frame ofthe vehicle body comprises two separate frame 4separated from each other, and a connecting shaft

Sis arranged in the middle of the two divided frames, and the two endsofthe connecting shaft are arranged

Threaded, two plane bearings 51 are arranged in the middle, and bearing bushings S2arearranged in the middle

ofthe two plane bearings. The split frame and the connecting shaft are provided with through holes, and the

bearing holes 421 are provided outside the through holes, The outer ring of the planar bearing 51 is internally

clampedin the bearing counterbore, and the innersideofthe through holeis axially fixed by the nut andtheshaft

end. After the fixing, the twosplit frames can rotate smoothly, and the left and right direction The frame is dead

and does notslide left and right. Each of the split frames has a gyroscope and a motor separately. Thesplit frame

includes an uppercover 41and a lower case 42 The inner wall of the lowercase is provided with six The

threaded column and the upper cover pedalare fixed to the lower casing through thesix threaded posts, and the

gyroscopeis fixed on the bottom of the upper cover pedal, and the gyroscopeis one Thetilting angle sensing

device can sense the inclination angle of the upper coverpedal and the horizontal plane, the gyrascopeis

connected to the circuit board, and the gyroscope transmits the induced inclination signal to the circuit board,

and the current of the motoris controlled bythecircuit board, thereby controlling therotation speed of the

motor, and finally The motordrives the wheelsto rotate, so the driver only needsto step on the upper cover

pedal to rotate a certain inclination angie along the coupling shaft 5 and the two-wheeled vehicle can advance or

retreat. When theinclination angleis larger, the motorrotation speed is larger; When a turis needed, one of the

feet steps on the split frame, the other does natstep on, the wheelofthe stepped framethatis stepped onrotates,

andthe othersplit frame wheelis stepped when it does not rotate. The wheels of the split frame continue to move

forward, while the other wheels that do not rotate remain in place, thus achieving the turning function with the

non-rotating wheel as the center of rotation, and the preater the angle of the turn, the turning The more obvious

the angleis, the smallerthe turning angleis. The wayto step forward and backward with the two feet can realize

the turning function with one foot stepping, the operationis very convenient, and the internal structureis simple,

no need Add otherturning parts.
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As shownin FIG. 2 the top of the uppercoverpedal is provided with a concave surface 411 for placing the foot,

and the concavesurface is provided with a non-slip strip 41 la. The concave surfaceis for the foot to be better

placed on the upper cover pedal, and the redundantanti-slip Thestrip is designed to preventfoot slippage

during pedaling and improve driving safety. The motoris fixed on the inner wall of the lower casing and

connected to the wheel through the reduction gear set 425 The gear of the reduction gear set adopts a helical

gear. The helical gear transmission is more stable and the noise is small.

As shown in FIG. 3 a batteryis disposed in the lower casing, and a charging port de2is disposed on the sidewail

of the lowercasing to facilitate changing ofthe battery by the two-wheeled vehicle. Thefront wall ofone ofthe

lower casings is provided with a front spotlight. The tail wall is provided with a reflector lamp, and the front

spotlight and thereflector lamp improvethesafety of the invention at night; the side wall of the lowercasingis

distributed with a horn and two or more lanterns, which also enhances the entertainmentof the present

invention. The two-wheeiers are generally younger, and it is more fashionable to accompany some music and

lighting while driving, and it improves driving pleasure.

Theabove description ofthe preferred embodimentsofthe present invention has been made by way ofexample

only, but not by the claims. The present invention is not limited to the above examples, and the specific structure

thereofis subject to change. Those skilled in the art can make various changes and modifications in accordance

with the present invention, as long as they do not depart fromthe spirit of the present invention. range.
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Abstract of CN1O4169223 (4)

The invention discloses 4 steering control method for a self-balancing two-wheeled
yvehicie. The two-wheeled vehicie comprises two separated split frames, a connecting
shaft is arranged between the two split frames, and motors and gyroscopes capable of
cartrolling the rotating speed of the motors are arranged in the spit frarnes. The
steering control method for the sel-balancing two-wheeled vehicie comprises the
following steps thal firstly, the outer split frame needing to turn is treaced by the foot,
and the inner solframe is keot harizortal. According to the split frame in the horizontal
state, due to the fact that the gyroscope does not induct changes of the inclination
angie, the motor does not rotate, the gyroscope at the bottom of an upper cover pedal
inducts fhe changes of the inclination angie after inclination, signals are outout to a
circuit board to enable the motor to rotate, and therefore wheels are driven to rotate.
Finally, one wheel does not rotate, the other wheel rotates, the two-wheeled vehicie
turns and moves with the wheel which does not rotate as the center, the acceleration,
speed reduction and turning functions can be achieved through foot treading, and the
structure is simple.
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L

Avsteering control method for a self-balancing two-wheeledvehicle, the two-wheeled vehicle includes a main

frameofthe vehicle body, and wheels (D are arranged on both sides of the mainframeofthe vehicle body, and a

motor (4 and a motor speed can be controlled in the main frameofthe vehicle body. The gyroscope © is

characterized in that: the main frameofthe vehicle body comprises two separate frame (4 separated from cach

other, and a connecting shaft (5 is arranged in the middle ofthe two divided frames, two The split frame rotates

independentlywith the connecting shaft as the rotating center, and each ofthesplit framesis separately provided

with a gyroscope and a motor, and the split frame includes an upper cover pedal (4) and a lower casing (43,

and the gyroscopeIt is fixed at the bottomofthe uppercover pedal, the pyroscope is connectedto the circuit

board, the circuit board is connected to the motor, and the motor drives the wheel. The steering control method
is as follows:

}Méintaining the horizontal state of the split frame on oneside that needs to turn. and the split frame on the

otherside to step on the top coverpedal ofthetopto tilt the whole bodyalong the coupling axis:

‘The split framein the horizontal state does not rotate because the gyroscope does notsense the tilt angle, and the

gyroscopeat the bottomofthe uppercover pedal sensesthetilt angle after the tilt, and the outputsignal is serit to

the circuit board to rotate the motor. Therebydriving the wheelto start rotating;

3

Che wheel does not rotate, and the other wheel rotates to achieve a turning action centered on the wheel ofthe
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two-wheeled vehicle.

2the steering control methad fora self-balancing two-wheeled vehicle according to claim 1 characterized in

that: the two ends of the coupling shaft are provided with threads, and two plane bearings (5) are arranged in the

middle, and two plane bearings are intermediate Abearing bushing (34 is provided.

thesteering control methodfora self-balancing two-wheeled vehicle according to claim 2 characterized in

that: the lower casing and the connecting shaft are provided with a through hole, and the outer side of the

through hole is provided with a bearing counterbore (42) Theinnerside ofthe throughholeis axially fixed by

the nut (G3 andthe end portionofthe shaft.

4

‘The steering control methodfora self-balancing two-wheeled vehicle according to claim 1 wherein the top of

the upper coverpedal is provided with a concave surface (LLB forplacingthefoot, and the concavesurfaceis

provided with a non-slip strip (41 Ja).

3

‘The steering coritrol methodfora self-balancing two-wheeled vehicle according to claim 1 wherein the motoris

fixed to an inner wall of the lower casing and connected to the wheel througha reduction gearset, and the gears

are all helical gears.

GS

The steering control methodfora self-balancing two-wheeled vehicle according to claim 1 wherein a batteryis

disposed in one of the lower casings, and a charging port (423 is disposed ona side wail of the lowercasing.

%

‘The steering coritrol methodfora self-balancing two-wheeled vehicle according to claim G whereina front wall

of the lowercasing is provided witha front spotlight (423, andatail wail is provided with a reflectorlamp (42).
).é

8

‘The steering control methodfora self-balancing two-wheeled vehicle according to claim 7 characterized in that

a horn and two or more colored lights are distributed around the side wall of the lower casing.

31-10-2019 2 DGL Exhibit 1002

Page 0309



DGL Exhibit 1002
Page 0310

31-10-2019 3 DGL Exhibit 1002

Page 0310



DGL Exhibit 1002
Page 0311

 

 
 

Patent Transiate
FPowerad by EPO and GoogieaZ4,ety, i,ODa.

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 104163222

The invention discloses a steering control method fora self balancing two-wheeled vehicle. The two-wheeled

vehicle comprises two split frame frames separated from each other, and two split frames are provided with a

connecting shaft in the middle, and the split frameis provided inside. There are motors and gyroscopes that can

control the speed of the motor. The steering control methodis as follows: firstly, the outer split frame that needs

to be tured by the foot, and the otherinner split frame to keep the horizontal, the split frame in the horizontal

state. Because the gyroscope does not sensethe change ofthe inclinationangle, the motor doesnotrotate, and

the gyroscopeat the bottomof the upper cover pedal senses the inclination change after the tilt, and the output

signal is sent to the circuit board to rotate the motor, therebydriving the wheel to start rotating, and the last one

The wheel does not rotate, and the other wheel notates to realize the turning action of the two-wheeled vehicle

centering on the non-rotating wheel, which can realize the acceleration deceleration and turning function with

the foot stepping, and has a simple structure.

Steering control methodfor self-balancing two-wheeled vehicle

Technicalfield

The inventionrelates to a steering control methodfora self- balancing two-wheeled vehicle.

Background technique

Nowadays,selfbalancing two-wheelers have emerged in the market, and theyare increasingly favored by young

people. They are also called camera cars in foreign countries. The advantages ofthis type ofcar are smallsize,
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convenient travel, and built-in high-precision gyroscopes. According to the tilt angle, the motorspeed can be

controlled to achieve self- balancing. Nowadays, the popular self- balancing two-wheeled vehicles are equipped

with a rotating handle to control the steering function of the vehicle, and a steering shaft and the like are arranged

inside. The disadvantage is that the rotating handle takes up a considerable amount ofspace and it is necessaryto
control the direction with both hands.

There is also a self-balancing two-wheeled vehicle that does not use a handle to contral steering, such as the CN

LOGSO07O5 A Chinese invention patent published on February 26, A014 in whicha self- balancing two-wheeled

vehicle based on a disk grating is disclosed. In the two-wheeled vehicle, the original rotating handleis cancelled,

and the rotation ofone foot is used instead of the original handrotation, whichliberates the driver's hands and

improves driving pleasure. However, the patentstill has the disadvantage ofbeing complicated in structure.

Because the two-wheeledcar is rotated relative to the traditional handle, the patent adds a newdisk grating
sensor.

Suramaryofthe invention

Thetechnical problem to be solved by the present invention is to provide a steering control methodfora self-

balancing two-wheeled vehicle, which can realize an acceleration deceleration and a turning function by

pedaling, and has a simple structure.

The technical scheme of the inventionis: a steering control methodfora self- balancing two-wheeled vehicle, the

two-wheeled vehicle comprises a main frameofthe vehicle body, and wheels are arranged on bothsides ofthe

main frame ofthe vehicle body, and a motor and a controllable motor are arranged in the main frame of the

vehicle body In the gyro of the rotating speed, the mainframeofthe vehicle body comprises two separate frame

bodies separated from each other, and one of the two separate body framesis provided with a connecting shaft,

and the two separate body frames rotate independently with the connecting shaft as a rotating center. Each of the

split frames is provided with a gyroscope and a motor separately. Thesplit frame includes an upper cover pedal

and a lower casing, the gyroscopeis fixed at the bottom of the upper coverpedal, the gyroscopeis connected to

the circuit board, and the circuit board is connected to the motor. Motordrive wheels, the steering control
methodis as follows:

)

Maintaining the horizontal state of the split frame on one side that needs to turn, and the split frame on the other

side to step on the top coverpedal of thetopto tilt the whole bodyalong the coupling axis;
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The split framein the horizontal state does not rotate because the gyroscope does notsense the tilt angle, and the

gyroscopeat the bottomofthe uppercover pedal sensesthetilt angle after the tilt, and the outputsignal is sent to

the circuit board to rotate the motor. Therebydriving the wheelto start rotating:

One wheel does not rotate, and the other wheel turnsto realize the turning action of the two-wheeled vehicle

centered on the non-rotating wheel,

Preferably, the two ends of the coupling shaft are provided with a thread, two plane bearings are arranged in the

middie, and a bearing bushing is arranged between the two plane bearings.

Preferably, the lower casing and the connecting shaft are provided with a through hole, and the outer side of the

through holeis provided with a bearing counterbore, and the inner sideofthe throughholeis fixed bythe nut

and the connecting shaft end.

Preferably, the top of the upper coverpedal is provided with a concave surface for placing the foot, and the

concave surface is provided with anon-slipstrip.

Preferably, the motoris fixed to the inner wall of the lower casing and connected to the wheel through the

reduction gear set.

Preferably, one of the lowercasings is provided with a battery, and the side wall ofthe lowercasingis provided

with a charging port.

Preferably, one ofthe front walls ofthe lower casing is provided with a front spotlight, and the tail wall is provided

witha reflector lamp.

Preferably, a horn and two or more colored lights are distributed around theside wall of the lowercasing.

After adopting the technical scheme, the original integrated frame body is divided into two separate and rotatable

split frames, and the motor and the gyroscopeare separately providedin the two separate frames, one ofwhichis
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divided into one. When the bodyframerotates, the internal gyroscopewill sensethe tilt angle. When the

gyroscopesenses forward tilt or backward tilt, it transmits a signal to the motorto increaseits rotational speed.

The larger the arigle, the larger the motorspeed, when driving, One foot steps on the split frame, and whenthe

other one does notstep on, the wheel of the stepped frame that is stepped onrotates, and the other split frame

wheel does notrotate, thus achieving the turning function, and The larger the stepping angieis, the more obvious

the angle ofturning is, and the smallerthe turning angleis, so that the stepping with the twofeet can realize the

forward and backward advance and retreat, and the turning functionis realized by the single foot stepping

method, the operationis very convenient, and the internal structureis simple. There is no need to install other

turning parts, and the traditional two-wheeled vehicle frame is one-piece, which cannotsolve the problem of

horizontal tilting on both sides of theframe.

DRAWINGS

Fipure 1 is a three- dimensional schematic viewofthe present invention:

Figure 2is a schematic exploded viewofthe present invention;

Figure Sis aschematic view of the lower casingafter installation;

Figure 4is an enlarged schematic view of the couplingshaft.

detailed description

Thespecific embodimentsofthe present inventionarefurther described below in conjunction withthe

accompanying drawings:

As shown in FIG. 1 to FIG. 4 asteering control methodfor a self-balancing two-wheeled vehicle includes a main

frame of the vehicle body, and wheels | are arranged on both sides of the main frame of the vehicle body, and a

motor 2is disposedin the main frameofthe vehicle body and can be controlled. The gyro Softhe motor speed,

the main frame of the vehicle body comprises two separate frame 4separated from each other, and one of the two

split frames is provided with a connecting shaft 5 and the two split frames are comnected bya shaft Therotating

center rotates by itself, and each of thesplit framesis separately provided with a gyroscope and a motor. Thesplit

frame includes an upper cover pedal 41 and a lowercasing 42. The innerwall of the lowercasingis provided with
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six threaded columns and an upper cover. Thepedalis fixed to the lower casing through thesix threaded posts,

and the gyroscopeis fixed at the bottom of the upper caver pedal. The gyroscopeisatilting sensing device, which

can sense the inclination of the upper cover pedal and the horizontal plane, the gyroscope is connectedto the

circuit board, and the gyroscapeis connected. The induced dip signalis transmitted to the circuit board, and the

current of the motor is controlled by the circuit board, thereby controlling the rotation speed of the motor, and

finally the motordrives the wheel to rotate. The steering control method ofthe two-wheeled vehicle is as follows:

D) Maintaining the horizontalstate of the split frame on one side that needs to turn, and the split frame on the

other side to step on the top cover pedalof the top to tilt the whole axis alongtheaxis, for example, thedriver

needs to turnright. , the right foot is placed onthe right side ofthe split frame to remain stationary, keeping the

right side of the split framein a horizontal state withouttilting, and theleft footis stepping ontheleft side ofthe

split frame to cause rotation to producea tilt angle;

2 The split frame in the horizontal state does not rotate because the gyroscope does notsense thetilt angle, and

the gyroscopeat the bottomofthe upper cover pedal senses thetilt angle afterthetilt, and the output signalis

sent to the circuit board to rotate the motor. Thereby driving the wheelto start rotating

3 One wheel does notrotate, and the other wheel turns to realize the turning action of the two-wheeled vehicle

centered on the non-rotating wheel,

Therefore, the driver only needs to step on the upperpedal at the same time to rotate the tilting angle along the

connecting shaft 5 and the two-wheeled vehicle can advanceor retreat. When the tilting angleis larger, the

motor speed is larger, and the turning is needed. When one ofthefeet steps on the split frame, the other one does

notstep on, the wheel ofthesplit framethatis stepped onrotates, and theothersplit frame wheel does notrotate,

the step is stepped The wheel of the bodyframe continues forward, and the other wheel that doesnotrotate

remains in place, thus achieving the turning function with the rotating wheelas the center ofrotation, and the

angle of the turning is larger, the angle ofthe turning The more obvious, the smaller the tuming angleis, so that

the stepping with the two feet can realize the forward and backward advance and retreat, and the turning firnction

can be realized by the single foot stepping methad, the operation is very convenient, and the internal structure is

simple, and no other turning parts need to be added.

4, the two ends ofthe shaft are provided with a thread, and two plane bearings Sl are disposed in the middle, and

a bearing bushing 32is disposed between the two plane bearings, and the lower casing and the shaftjoint are

provided. a through hole, a bearing counterbore421 is arranged outsidethe throughhole, and the outerring of

the planar bearing Slis internally clamped in the bearing counterbore, and the innerside of the through hole is

fixed bythe nut and the shaft end, and the two lowershells are fixed It can rotate smoothly, and theleft and right
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directionis limited to death, and noleft and right sliding occurs.

As shown in FIG. 2 the top ofthe upper cover pedalis provided with a concavesurface 411for placing the foot,

and the concave surface is provided with a non-slip strip 41 1a. The concavesurfaceis for the footto be better

placed on the upper cover pedal, and the redundant anti-slip Thestrip is designed to preventfoot slippage

during pedaling and improve driving safety. The motoris fixed on the inner wall of the lower casing and

connected to the wheel throughthe reduction gear set 425 The gear ofthe reduction gear set adopts a helical

gear. Thehelical gear transmission is more stable and the noiseis small.

As shownin FIG, 3 a batteryis disposed in the lowercasing, and a charging port 4e2is disposed onthe sidewall

of the lower casingto facilitate charging of the battery by the two-wheeled vehicle. The front wall ofone of the

lower casings is provided with a front spotlight. Thetail wall is provided with a reflector lamp, and the front

spotlight and the reflector lamp improve the driving safety of the invention at night; the side wall of the lower

casing is distributed with a horn and two or more lanterns, which also enhances the entertainment of the

invention. The two-wheelers are generally younger, andit is more fashionable to accompany some music and

lighting while driving, and it improves driving pleasure.

The above description of the preferred embodiments ofthe present invention has been made by way of example

only, but notby the claims.

The present invention is not limited to the above examples, and the specific structure thereof is subject to change.

‘Those skilled in the art can make various changes and modifications in accordance with the present invention, as

long as they do not depart from the spirit of the present invention. range.
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Abstract of CNZO2207703 (0)

The ullify model relates to an electric two-wheel! balance vehicie including a main shaft,
the two ends of the main shafl are provided with a right driving wheel and a left driving
whsel, a pedal, a battery, a turning handle and a control means are arranged on the
main shaft. The control means includes a main ayre controller, a turning contro! circuit
and @ brushless motar drive circull. The main gyro contraller includes a master
processing computer MCU. a group of vertical solid angular velocity sensors, a group
of horizontal solid angular velocity sensors, a three-axial direction accelerometer, anda
three-axial direction magnetic feld sensor. The vehicle oravided has the characteristics
of light weight, flexible operation, and smooth driving, in addition, ihe vehicie is less in
occupied area and high in efficiency.
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CLAIMSOCNACEADLICS

L

Anelectric two-wheel balance vehicle comprising a main shaft (G, a right driving wheel (1) andaleft driving

wheel (2 are arranged at both ends of the main shaft (G, and a pedal (6 and a battery (7 are arranged on the

main shaft (3 And steering handle (4 and control device, characterized in that said control device comprises a

main gyro controller (G, a steering control circuit and a brushless motordrive circuit (8, said main gyro

controller (GQ Acentral processing computer MCU,a set ofvertical solid angularvelocity sensors, a horizontal

solid angular velocity sensor, a triaxial acceleration sensorand a triaxial magnetic field sensor.
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Notice
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fit for specific purposes. Critical decisions, such as commerciallyrelevant or financial decisions, should not be

based on machine- translation output.

DESCRIPTION CN202201106

The utility modelrelates to an electric two-wheel balance vehicle, which comprises a mainshaft. Both ends of the

main shaft are provided witha right driving wheel andaleft driving wheel. The main shaft is provided with a

pedal anda battery, and a steering handle and a control device. The control device comprises a main gyroa

controller, a steering contro! circuit and a brushless motordrive circuit, the main gyro controller including a

central processing computer MCU,aset ofvertical solid angularvelocity sensors, a set ofhorizontal solid angular

velocity sensors, and a triaxial acceleration sensor Anda three-axis magnetic field sensor. It has the characteristics

oflight weight, flexible operation andstable driving, and it has small floor space and highefficiency.

Electric two-wheel balance car

Technical field

The utility model relates to an electric two-wheel balancecar.

Background technique

The developmentdirection of electric vehicles is energy-saving and environmentally friendly. Thetraditional

electric vehicles adopt the basic structure of internal combustion engines. They onlyreplace the drive equipment

with motors and batterypacks. This structure makes the weight of electric vehicles increase, the cost is too high,

and the energy is converted. From the perspective, the reduction in energy consumptionis not obvious.

Althoughthe efficiencyofelectric drive is high, the energy-saving gain of conventional electric vehicles is limited

considering factors such as the charge and discharge efficiency of the battery.
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Utility model content

The utility model aims to provide an electric two-wheel balancevehicle, whichhas the characteristics oflight

weight, flexible operation and driving balance, and has small occupied area andhighefficiency.

‘The technical solution adopted to achieve the above object includes a spindle having a right driving wheel and a

left driving wheel at both ends thereof, a pedal and a battery on the main shaft, and asteering handle and a

control device, wherein the control device includes a main gyro controller. A steering control circuit and a

brushless motordrive circuit, the main pyro controller including a central processing computer MCU,aset of

vertical solid angle velocity sensors, a set ofhorizontal solid angular velocity sensors, a triaxial acceleration sensor

and a third Axial ground magnetic field sensor.

Compared withthe priorart, the utility model has the beneficial effects that.

Due to the structural design of “gyro electric control stabilization", the support and steering mechanism necessary

for the traditional electric bicycle or motorcycle are omitted, so that it has the characteristics of ight weight,

flexible operation and stable running, and has a small footprint. efficient.

DRAWINGS

The present invention will be further described in detail belowwith reference to the accompanying drawings.

Figure Lis aschematic diagram ofthe structure ofthe device.

Figure Zis a schematic viewof thestate ofuse of the device.

detailed description

The main shaft Sis provided with aright driving wheel 1 anda left driving wheel 2, the main shaft Sis provided
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with a pedal Sand a battery 7, and a steering handle 4and a control device, and the control device comprises a

main pyro controller 6 a steering control circuit and a brushless motordrive circuit 8 the main pyro controller 6

comprising a central processing computer MCU,a set ofvertical solid angle sensors, a set ofhorizontal solid

angular velocity sensors, a triaxial acceleration sensor and A three-axis magnetic field sensor.

Thedevice is a coaxial parallel two-wheel electric trolley. The electronic control allows the vehicle to

automatically maintain balance and advance without human power. The occupant stands onthe pedal of the

main shaft when driving, as shown in Fig. 2. the occupant takes the initiative to move forward. Tilt the body, the

car will drive forward, tilt backwards to brake or retreat, no need to distract the balance, hands can movefreely.

The car uses two left and right back-up wheels with a brushless hub motor. The controller controls two wheels of

independent driving to provide energy bybattery. Solid micro- mechanical gyro sensors and geomagnetic sensors
are used to sense the vehicle's attitude.

‘The control device comprises a main gyro controller 6 a steering handle circuit and a brushless motor drive

circuit & The main gyro controller Ghas a central processing computer MCU,a set ofvertical solid angular

velocity sensors, and a set of horizontal solid angular velocity sensors. , a three-axis acceleration sensor and a

three- axis magnetic field sensor. When the vehicle bodyis tilted, the vertical angularvelocity sensor emits an

angular velocity signal, and the central processing computer MCUreceives this signal, and generates a corrective

control signal through a proportional integral operation to send to the brushless motordriverto cause the motor

arid the wheel to generate a corrective torque in the opposite direction. To restore the balance ofthe car body,

this process is completed within 2Oms, During the forward process, the driving direction will be deviated due to

the changeofthe road condition. When the horizontal angularvelocity sensor detects the change of thetraveling

direction, the angle deviation signal is output, and the computer calculates the correction signal to control the

brushless motor driver to make theleft and right wheels differential. Correct the driving direction: the

geomapnetic field sensor detects the magnetic flux component ofthe earth's magnetic field in the spatial

direction, and obtains the angle informationin the three-dimensional direction. The accuracyofthe angle

information can reach Sdegrees, and the accuracy of the angle information is insufficient for motion control but

has long-term stability; The solid angular velocity sensor will have an inherent“drift” phenomenondueto

temperature changes, which makes the integrated angle information inaccurate. Therefore, the MCUneedsto

obtain absolute direction information through the geomagnetic field sensor to correct the "drift" of the angular

velocity sensor to avoid cumulative error, The acceleration sensor detects the acceleration ofthe bodyin all

directions to avoid violenttilting, rotation or acceleration and deceleration. In case the single-sided wheel loses

controlor loses the angle signal, this mechanism is used to make the bodystop smoothly. The directionofgravity

accelerationis also used to correct the curnulative angular error ofthe angular velocity sensor. Thesteering

handle is a movable handle, and the occupantrotates the handle in the left and right direction. The main control

circuit detects the rotation of the handle through the Hall sensorin the handle to obtain a steering signal, thereby

controlling the differential directions ofthe left and right wheels as the traveling direction.
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Two-ateel electromebile
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Application number: CN201320128469U 20130320
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Abstract of CN2O3188787 (U}

Fhe ullliy model provides a novel two-wheel electramobile. The iwo-whee!
slectromebile comprises two wheels which are basically parallel to each other, are
arranged side by side in the right and left direction and can rotate independently. An
electromobile frame is omifted to reduce the size and the weiaht, and a footboard alsa
has the function of the electromobile frame. The footboard is carnposed of two parts
which can independently it forwards or backwards. The two whsels are laced on iwe
sides of the footboard, and are operated and controlled by an electronic sel-balancing
control system to enable the footboard to be horizonially balanced in the front and back
direction. A driver standing on ihe footboard can operaie the electromobile to run
forwards or backwards or steer with two feet only by changing the qravity center of the
driver. Therefore, the two-wheel slectramobile is flexible in control, stable in operation,
very light, easy to carry and capable of being appiled in various fields.
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CLAIVSCNASISSIS/

L

A.two-wheeled electric vehicle consisting of the following components:

a first wheel and a second wheel, which are disposed substantially parallel to each other, have no common axie,

and can rotate independently;

‘The step board is composed ofa first step board and a second step board. Thefirst step board is matched with

the first wheel, the second step board is matched with the second wheel, and betweenthefirst step board and the

second step board Theyare rotatably connected to each other, and each of them can be independently tilted

forward or backward. The uppersurfaces ofthefirst and secondstep boardsare respectively provided for theleft

andright legs of the driver, and the first wheel and the second wheel are located. ‘The left and right sides of the
footboard:

a first motor and asecond motor,the first motor drivesthe first wheel, the second motor drives the second wheel,

the first motor and the second motorare controlled byat least one electronic system,and theelectronic contro!

system controls the rotational speed of the wheel so that The footboard maintains a horizontal balancein the

front-rear directionfor the driver to controlthe forward, backward and steering of the two-wheeled electric
vehicle,

2

A.two-wheeled electric vehicle consisting of the following components:
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a first wheel and a second wheel, whichare disposed substantially symmetrically to each other, and which have

no common axle and can rotate independently;

a torsionally deformable stepping board which is matched withthefirst wheel and the second wheel, andthe part

ofthe stepping board whichis matched withthefirst wheel and the uppersurface ofthe part of the stepping

board whichis matched withthe second wheel are respectively providedforthe driver Qanding ontheleft and

right feet, the two parts of the foothoard are torsionally deformable, each ofwhich can independently tilt forward

or backward. and the first wheel and the second wheel are located on the left and rightsides of the footboard;

afirst motor and asecond motor,the first motordrivesthe first wheel, the second motor drives the second wheel,

the first motor and the second motorare controlied byat least one electronic system, andthe electronic control

systern controls the rotational speed of the wheel so that The footboard maintains a horizontal balancein the

front-rear direction for the driver to control the forward, backward andsteering of the two-wheeled electric
vehicle.
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DESCRIPTION CN2OB158157

The utility model provides a novel two-wheel electric vehicle. There are two substantially parallel, side-by-side,

independently rotatable wheels. In order to reduce the size and weight, the frameis eliminated, and the stepping

board functions as a frame. The footboard consists of two parts, each ofwhich canbetilted independently

forward or backward; two wheels are placed on either side of the footboard; the two wheels are controlled by an

electronic self- balancing control system, so that the footboard remainsin the front-rear direction Horizontal

balance. A motoriststanding ona stepping board can use twofeetto control the car to moveforward, backward

or turn, just by changingits center ofgravity. Therefore, the two-wheeled electric vehicle is not onlyflexiblein

operation, stable in operation, but also particularlylightweight and easy to carry, and can be appliedin various
fields.

Two-wheel electric vehicle

Technical field

The invention proposes a self balancing two-wheelelectric vehicle. Its two wheels are arranged underthe

footboards and are arranged substantially parallel on the left and right sides. Each wheel has an independent

electronicself- balancing control system and a powerdrive system. The driver's feet stand on the foothoard.

Maneuverthe forward, reverse and steering of the two-wheeled electric vehicle. Specifically, this is a standing,

seif-balancing electric two-wheeled vehicle that is controlled bythe driver.

Background technique
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A technical example ofone of the most well-known two-wheeled self- balancing electric vehicles in the world is

disclosed by Kamenet al. (U.S. Patent No. 6 32 220B1, Oct. 16 ADD. Kamen's patent summarizes the

background technologyofself-balancing two-wheel electric vehicles at the time, revealing theirrelated

technologies of power drive and electronic control balance. Theself- balancing two-wheeled electric vehicle

disclosed in the Kamen patent has two wheels arranged in parallel, with a platform between the two wheels (or

above) for the rider (operator) to stand:it is a single The shaft double wheel design has a commondrive shaft

connecting the two wheels: it also provides a handlebarforsteering to improve thestability of the rider's standing

and to control the direction in whichthecar travels. This self- balancing two-wheeled electric vehicle was

produced and puton the market in 2002 The productofthe two-wheeleris called Segway. This two-wheeled

vehicle has been applied in manycountries and in many aspects, andit is an effective medium and short distance

transportation vehicle,

The Segway has a weight of about 40kg, which is cumbersome and expensive. These shortcomings hinderits

further promotion and application. Some users want to use a lighter two-wheeled electric vehicle, which requires

easy disassembly and assembly and preater portability. It also requires lowering costs to meet the needs of a wider

range ofmarkets.

In addition, we have successfully developed an extremely lightweight self-balancing unicycle electric vehicle and

have disclosed its technicalfeatures and technical solutions (CN 1Q22756214, 2OL1L2Z14. The uni-wheelelectric

vehicle has a maximumspeed ofabout 15km/h and a weight of about 1Skg. When riding, the operator's two feet

stand on two footboards respectively. The footboards are fixed on the wheel frame and are placed on both sides

of the wheel, which are located below the axle. When the reference vertical axis between the operator's center of

gravity and the axle is perpendicularto the ground, the speed of the self-balancing unicycle is zero. Because the

footboard is fixed on the wheel frame, when the operator standing onthe foothoard tilts the center of gravity

forward or backward, the wheelframeis also tited forward or backward with the action of the operator. The

status signal of the front loworrear tilt (ie, the positionstate of the car) is transmitted to the micro-processing

through the gyroscope, and the micro- processing drive motor advancesorretracts the single-wheelelectric

vehicle. If the operatortilts the center ofgravity towardthe left and right, the vehicle can be turned. Lightweight,

flexible and easy to carry are the outstanding advantages of this self-balancing unicycle. However, the market also

calls for the developmentofa lightweight, stand-up, two-wheeled electric vehicle that is not hand- operated.

Therefore, it isa cormmon expectation in the related field to developa self-balancing two-wheel electric vehicle

that is portable, lowin cost, simple in operation and stable in operation, and is used in relevant occasions.

Suramaryofthe invention
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The self-balancing two-wheeled electric vehicle proposed bythe invention has two substantially paraliel, side-by-

side, independently rotatable wheels. In orderto reducethe size and weight, the frame is eliminated, and the

stepping board functions as a frame. Two wheels are placed belowthe footboard. Each wheel has an electronic

self-balancing contral system and a power drive system that drives the wheels to roll forward or backward based

on positional changes in the fore and aft direction of the footboard, keeping the footrests balancedin the fore and

aft direction. Thus, the driver standing on the footboard can control the two-wheeledelectric vehicle to advance,
retreat or turn.

fn summary, the invention disclosed in the present inventionis: a two-wheeled electric vehicle having the

following components: a first wheel and a second wheel, which are disposed substantiallyparallel to each other,

without a commonaxle The pedal can beindependentlyrotated; the step board is composed ofthe first step

board and the second step board, thefirst step board is matched with thefirst wheel, the second step board is

matched with the second wheel, and the first step board is matched withthe first step board The second tread

plates are rotatably connected to each other, and each ofthem can be independentlytilted forward or backward.

‘The uppersurfacesof thefirst tread plate and the second tread plate are respectively provided for the left and

right legs ofthe driver, first The wheel and the second wheel are located ontheleft and right sides of the

footboard: thefirst motor and the second motor, the first motor drives the first wheel, the second motor drives

the second wheel, and the first motor and the second motorareat least one electronic system Controlled, the

electronic control system controls the rotational speed ofthe wheel so that the footboard maintains a horizontal

balancein the front-rear directionfor the driver to control the forward, backward and steering of the two-
wheeled electric vehicle.

The driver standing on the footboard, the two feet stand in the samedirectionas the wheel rotates. Just change

the center ofgravity to control the car to move forward, backward or turn. Therefore, the two-wheeled electric

vehicle is not only flexible in operation, stable in operation, but also particularly lightweight and easyto carry,

and can be applied in various fields,

Thoseskilled in the art will he able to furtherunderstand the technical features of the present invention and other

related advantagesafter reviewing the detailed description below in conjunction with the drawings.

DRAWINGS

BRIEP DESCRIPTION OF THE DRAWINGSFigure 1 is aside elevational perspective view of an example in

accordance with the present invention. Its footboard is composedoftwoparts.
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2is a top perspective view ofa side viewin accordance with another example ofthe present invention, Its
footboard is a whole.

Fipure Sis a side elevational perspective viewofthe exampleofFigure 2

4is a side perspective view of still another example in accordance with the present invention.

These examples will be detailed below.

detailed description

Referring to Figure L this is an embodiment of a two-wheeled self-balancing electric vehicle for personal use as

set forth in the present invention, whichis a side elevational viewthereof. The footrest of the two-wheel sel&

balancing electric vehicle 10Ointhe figure is composed of two parts, a left half foot board 110andaright halffoot

board 111. The tread plates ofthe two halves are rotatably coupledto each other, and theycan eachbetilted

forward or backward without affecting each other. There are also two wheels that are respectively mated with the

footboard, the left wheel 12Dis mated withthe left halffootboard 110 and the right wheel 121 is mated with the

right halffoothoard £11. Theleft wheel L2Dand theright wheel 121 are arranged oppositeeachother in parallel,

and the two wheels are independently rotatable and are rotatable in different directions with different speeds. The

left wheel 12Oand the right wheel 121 are each driven by a single motor. The upper surfaces ofthe left half foot

board 110and the right half foot board 111 are respectively provided for thedriver's foot and are the driver's foot

plane. When thetwo legs of the driver stand on the left half foot plate 11OQand the right halffoot board 111

substantiallyin parailel, the front and rear directionsofthe standing driverare the front and reardirectionsofthe

two-wheeled electric vehicle. Relative to the ground, the two halves of the footboard can each hetilted forward or

backward; the two wheels can also roll on the ground forward or backward. Each of the motors is individually

controlled by an electronic self balancing control system that maintains the balanceofthe two-wheeledelectric

vehicle's footboard in the fore and aft direction. Theelectronic control system is usually set to be balanced when

the plane of the footboard is parallel to the ground, thatis to say: the electronic control system makes the

footboard of the two-wheeled electric vehicle generally tend to be parallel to the ground. Whenthe electronic

self-balancing control systern detects that the footboard has an oblique angle with respect to the groundin the

front-rear direction, the motoris instructed to drive the wheel to accelerate or decelerate, so that the two-wheeled

electric vehicle's footboard is balanced in the front-rear direction. Of course, the electronic control system can

also set a certain pasition ofthe footboard to a balanced state, which can be used to contra]the balance ofthe car.

The technologyofthe electronic self- balancing control systemis well knownto those skilled in the art and can be

implemented, for example, byelectronic kits and circuits such as various gyro sensors orelectronic

accelerometers. The electronic self- balancing contro! system can be used in two sets, or an electronic system can
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be used to control bwo separate subsystems. Theelectronic selfbalancing control system drives the wheel

rotation through a drive system including an electric motor and a transmission mechanism. Both the electronic

self-balancing control systern andthe drive systemare placed onthe underside of the footboard. Forsafety

reasons, the coveris covered with anelectronic system and a transmission system.

Whenthe electronic self-balancing contralsystemis working, the plane of the footboardis tilted forward, the

wheel rolls forward; the foot planeis tilted back, and the wheel rolls backwards. As the angle of thetilt increases,

the acceleration becomes larger, when the angle ofthe tilt decreases, the acceleration becomes smailer. Because

each wheel has its own independent motorcontrolled bythe electronic self- balancing control system, the driver

can change the centerofgravity before and after, so that the footboard is tilted to control the forward speed of the

two-wheel self balancing electric vehicle; whenthe driver's left foot and The foothoards on whichtherightfoot is

stepped aretilted at different angles so that the speeds of the two wheels are different, and the running direction of

the two-wheeled self- balancing electric velhicle can be controlled.

By the way, the functions of the left and right halves of the two-wheeledself-balancing electric vehicle are the

same. Only when the driver stands on the top, there is a sense of left and right, so there is no practical point. The

aboveis for the convenience of the description, onlythe name of the "left" and "right" in front of the parts, such

as the use of “firstand "second" instead, will be more precise. Therefore, the nameofthespecification can be

replaced with the names of thefirst wheel, the second wheel, thefirst foot plate, the second foot plate, thefirst.
motor, the second motor, and the like.

Referring to Figure 2 this is another embodimentofa two-wheeled selfbalancing electric vehicle for personal

use in accordance with the present invention, whichis a perspective view froma sideelevation. Figure Sisaside

elevational perspective view of the embodiment. The difference between this solution and the sokution of Fig. Lis

that the step board is not split into two parts.As can be seen fromthefigure, the foot plate 22Dofthe two-wheel

seif-balancing electric vehicle 200in the present embodiment appears to be an integral continuous component,

and the left and right two-step tread plates are connected by a twistable connection structure. . The twistable

connectoris disposed on the bottomsurface of the footboard. The middle part of the step board, thatis, theleft

and right parts of the foot board can be connected bya twistable flexible material, and the left and right parts of

the foot board are connected as a whole. The twistable connecting structure is arranged on the bottom surface of

the step board, and the step board after the structure connecting membercan be twisted, so that the step board

becomes a torsionally deformable step board.

‘The technical features of the connectorofthe twistable structure have been disclosed in another patent

(CN LOLSTO560B, 2011.07.06). Ibis a new,flexible, twistable connection for personal skating sports equipment.

The part can be twisted and cannot be bent;it is both a twistable spring and a connectingpiece. [tis simple to

manufacture and install; it is easy to precisely control the uniformityofperformance; there is no slack; there is no
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wear during work. It has high reliability.

The left and right ends of the overall continuous step board ZoOhave considerable strength and can withstandthe

standing of the driver. The middle part of it can be distorted. As the driver's center ofgravity moves forward and

backward, on the step board 200, the foot planes of the left and right portions on whichthedriver's feet are

stepped maybe twisted toward the front orthe back, similar to the scheme shownin FIG. 1, the step board 220

The functions ofthe left half and the right half correspondto the left half foot plate 11Oandtheright half foot

board 111in the plan of Fig. 1, each ofwhich can be tilted forward or backward.

The two wheels ofthe two-wheeled electric vehicle 2ODare respectively mated with the footboard 230andalso

coupied to the bottom surface of the footboard 220, The left wheel 210is mated to theleft half of the footplate

230 and the right wheel 211 is matedto the right half of the foctplate 220 The left wheel 210and the right wheel

2il are arranged opposite each otherin paralicl, and the two wheels are independently rotatable and arerotatable

in different directions at different speeds. As with the solution of Fig. 1, the feft wheel 211 and theright wheel 211

are also each driven by a motor. Each of the motors is also individually controlled byanelectronic self-balancing

system such that the uppersurface of the two-wheeled electric vehicle's footboardis generally intended to be

parallel to the pround. Forsafety reasons, the motor and electronic self- balancing control system are also placed

in the cavity of the footboard or covered with a cover. The same principle, because each wheelhasits own

independent motorand electronic self-balancing control system, the drivercan use two feetto tilt the foot plane

to control the forward speed and running directionofthe two-wheel self- balancing electric vehicle.

3is a further embodiment ofa two-wheeled self- balancingelectric vehicle for personal use according to the

present invention. The footboard of the two-wheel self balancing electric vehicle S0Dis composedoftwo-part

stepping boards that can be independently twisted: a first step board SiOand a second step board 200 The upper

surfaces 3iZand S@2ofthe two portions ofthe footboard are respectively supported bythe operator's feet, and

the lower portionsofthe two stepping boards are respectively covered by the bottom covers 311 and 331. The

two-wheelself- balancing electric vehicle also has twoleft and right wheels and a wheel cover. a first wheel 315 and

its wheel cover SIG a second wheel Sc5andits wheel cover 30a

The standing directionofthe operator's feet on the footboard is substantially parallel to the direction ofrotation

of the wheels on both sides. The width of the upper surfaces SiZand SQ2ofthe footboard (the width of the

direction ofrotation of the wheel) and the area are such as to accommodatethestandingofthe operator's feet.

The upper surfaces 3i2and 332ofthe footboard should be ofsufficient strength to support the operatar's

standing on both feet. As with the principle ofthe above example, the cavity between the upper surface of the

footboard and the bottom coveris also used to placethe electronic self-balancing control systemand the drive

system. In order to protect these built-in components, the bottom cover of the footboard should also have

considerable strength. The upper surface and bottom cover of the footboard can be made ofmetal, reinforced
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plastic or composite material.

As in the previous example, the wheels 3L5and S35to whichtheleft and right ends of the entire footboard are

coupled are each driven by an electric motor. Each of the motors is also individually controlled by an electronic

self-balancing systemsuchthat the uppersurface ofthe two-wheeled electric vehicle's footboard is generally

intended to be parallel to the ground. Theleft and right parts of the footboard can be twisted independently

forward or backward. Whenthe electronic self- balancing control system is working, the plane ofthe footboard is

tilted forward, the wheel rolls forward; the foot planeis tilted back, and the wheel rolis backwards. As the angle of

the tilt increases, the acceleration becomes larger, when the angle ofthetilt decreases, the acceleration becomes

smaller. Because each wheel has its own independent motorcontrolled by the electronic self- balancing control

system, the driver can changethe center ofgravitybefore and after, so that the footboardis tilted to control the

forward speed of the two-wheelself- balancingelectric vehicle; when the driver's left foot and The footboards on

which the right footis stepped aretilted at different angles so that the speeds ofthe two wheels are different, and

the running direction of the two-wheeled self- balancing electric vehicle can be controlled. As in the previous

example, the functions ofthe left and right halves of the two-wheeled self- balancing electric vehicle are the sare.

Incidentally, it should be noted that, for the sake ofsafety, the uppersurfaces ofthefirst and secondtread plates

ofthe above examples mayeach be provided with one sensor(for example, a pressure sensor), and when they

perceive the operator's left and right feet, they stand still, The electronic self balancing control system can be

activated to start the work onthe uppersurface ofthe footboard. This is a technique known in the art and is
described here.

fn general, the present invention proposes a novel two-wheeled electric vehicle, the footboard is composed of

two halves, which can be independently turned forward or backward, and the two wheels disposed on theleft

and right have no commonaxle. Rotating independently, the left and right legs of the driverstand onthe left and

right footboards respectively, andit is safe and autonomous to control the forward, backward andsteering of the
two-wheeled electric vehicle.

While the above-described embodiments are intended to be illustrative of a particular embodiment, the

inventionis not limited to the scope of the embodiments. Therefore, the scope ofthe present invention should be

determined by the appended claims and their corresponding documents, and not by the examples given above.

In addition, it should be understood that further modifications can be made to the invention. The patentis

intended to cover various modifications, uses, or improvements in accordance with the principles of the present
invention. [tis also intended to be deviated from the known embodiments or embodiments disclosed herein.

The scopeofthe principle.
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UyRRS CE RD FER SS) 4ERREP AY ZcaOAT Ban FiTE BSA

AESSTIN, AREEAT He BOeeeilAATE. AEA ASSRAN, BESS

To

[0026] RAKeit, AS ACAPASFEZe, BSAaae EPA EB)ZAaET

FY DAiv7ttaABRaSHS, ZASPPSEEAZEA, BEERoo, YE

Kk) Ac4a PS FRa ald kw ZE ZeBSARLEaEAEBeeHEIi.HaeSe

ls.

[0027] HAAR EA ERR EN STREETSTeREEANY TALE ASDVOYSGTTFEELS

Fe F5) AY BBS a). ThAt,ANYAM Bis OArHPeeeae TySEAs_E. FALE,ESEHiTSE

XS eR ate Vth FB] IV. 1% JT BA SY ASC ABE SREA ACREYE SAETO EAD TT AS ak FD Ea29 HH BS SE PBST
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