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| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
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ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS)
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ISSUE NOTIFICATION

The projected patent number and issue 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 O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is 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) WEB site (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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Mark J. Sarder, Waukesha, WI;
Leigh Jenison, Hartland, WT;
Tan Schmit, Cedarburg, WI;

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

Champion Power Equipment, Inc., Santa Fe Springs, CA;

The United States represents the largest, most dynamic marketplace in the world and is 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
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Customer No. 26629 Patent
Confirmation No. 9989 Attorney Docket No. CET1090.075

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of :  Sarderet al.

Serial No. o 16/789,722

Filed o 2/13/2020

For . DUAL FUEL SELECTOR SWITCH
Group Art No. . 3747

Examiner . Syed O. Hasan

CERTIFICATION UNDER 37 CFR 1.8(a) and 1.10

T hereby certify that, on the date shown below, this cortespondence is being:

Mailing
o deposited with the US Postal Service in an envelope addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450
37 CFR 1.8(a) 37 CFR1.10

o with sufficient postage as first class mail o As "Express Mail Post Office to Addressee” Mailing Label No.

Transmission
o transmitted by facsimile to Fax No.: 571-273-8300 addressed to Examiner Syed Q. Hasan at the Patent and Trademark Office.

m transmitted by EFS-WEB addressed to Examiner Syed O. Hasan at the Patent and Trademark Office.

Date: March 10, 2022 /Robyn L. Templin/
Signature

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

COMMENTS ON STATEMENT
OF REASONS FOR ALLOWANCE

Dear Sir or Madame:

Responsive to the Notice of Allowability mailed February 15, 2022, Applicant submits the

following remarks responsive to the Examiner’s Statement of Reasons for Allowance.
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Sarder et al. S/N: 16/789,722

REMARKS

In response to the Examiner’s Reasons for Allowance, Applicant believes that a separate
Statement of Reasons for Allowance is unnecessary in the present case as the file history
sufficiently sets forth the patentable distinctions of claims 1-11 and 13-19.

The patentability of claims 1-11 and 13-19 lies in each claim as a whole. That is, a single
particular element or feature of a claim does not define the claim’s patentability, but rather, it is the
combination of elements and the interconnection therebetween that define the invention. The
claims cannot be considered to be limited in scope based on this brief statement by the Examiner.
Applicant stands by its position previously set forth in the file history.

Applicant does not acquiesce to the accuracy of the Examiner’s statements in the Reasons
for Allowance nor the Examiner’s partial paraphrasing of the claim elements.

Entry of these remarks is appreciated and Applicant cordially invites the Examiner to

respond, should the Examiner disagree.

Respectfully submitted,
/Timothy J. Ziolkowski/

Timothy J. Ziolkowski
Registration No. 38,368
Direct Dial 262-268-8181
fjz{@zpspatents.com

Dated: March 10, 2022
Attorney Docket No.: CET1090.075

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, W1 53074
262-268-8100
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UNITED STATES (PO Box 1480

3 - 1450

PATENT AND TRADEMARK OFFICE R, e ario o

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/78%,722 Q2022 023538 PFM EY CET1090.075

Title of Invention
DUAL FUERL SELECTOR SWITCH

Application Information

APPLICATION TYPE  Uiility - Nonprovisional Application PATENT # -
under 35 USC 111i{a)

CONFIRMATION # G989 FILED BY Raobhyn Templin
PATENT CENTER # §0587334 AUTHORIZED BY  Timaothy Ziolkowskl
CUSTOMER # 26629 FILING DATE  (2/13/2020

CORRESPONDENCE - FIRST NAMED  tark J. Sarder
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /4528 E202230E36313148 Rohyn Templin

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)
251 UTILITY I8SUE FEE G080 800.00

TOTAL AMOUNT: $800.00

This Acknowledgerment Recaipt evidences raceint on the noted dale by the USPTO of the ingi

watad documents, characterized
by the apnlicant, and including page counts, where app o, L serves as evidenos of receipt sirntlar 10 a Fost Card, as
described in MPEP 503

New Applications Under 38 LSO 111

¥ anow applicalion is being filed and the application includes the necessary componanis for filing date (see 37 CFR 1.553{b- (el
and MPER 508}, a Filing Receipt (37 CFR 1.54) will ba issued in dus cowss and the dale shown on this Acknowledgemeant
Receipt will aslabiish the filing dales of the application

National Stage of an International Application under 38 UE.C. 381
i a timely submission o entar the national stage of an international applicalion is compliant with the conditions of 35 11L.8.C.

371 and othar applicabls requirements a Form POT/DO/EGB03 indicating accegtance of the application as a national stage
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o5

ubmission under 35 LLE.C. 371 will e issued in addition 1o the Fiing Heosipt, in dus course.

New International Application Flled with the USPTO as & Bogelving Offics

i a new internalional application s baing filed and the international
international {i

pplication includes the nacassary componants for an
g dats (see PCT Article 11 and MPEF 1810), a Notification wi‘ the infernational Application Number and of the

International Filing Date (Form PCT/ROMGE) will be issued In due course, subjact 1o prescriplions concerning national securily,
and the date shown on this Acknowledgement Rbﬁ@!}}i will establish the misrnational filing date of the apglication.
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PO Box 1480

UNITED STATES et e 2B 1480
PATENT AND TRADEMARK OFFICE AN Yt topto G0

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
16/789,722 03/10/2022 02:35:38 PM ET CET1090.075

Title of Invention
DUAL FUEL SELECTOR SWITCH

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 9989 FILED BY Robyn Templin
PATENT CENTER # 60567334 FILING DATE  02/13/2020
CUSTOMER # 26629 FIRST NAMED  Mark J. Sarder
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  Timothy Ziolkowski
ADDRESS

Documents TOTAL DOCUMENTS: 2
DOCUMERNTY PAGES  DESCRIPTION SITE (KR
2022.03.10 Issus Feo.pdl 1 ssue Fee Payment (PTO-858) 197 KB
2022.038.10 Commenis on 2 Miscellaneous incoming Lelter 126 KB
Heagsons.pdi
Digest
DOCUMENTY MESSAGE DIGEST(EMASTS)
2022.03.10 Issue Fae.pdi CABBCADAGUZ2S453508265D78ABBRZACDETDIF2ABB49AR3A0

EOVRDFR2427C30RBESTI08ADCOFCORT28618E8a7CDADDREED
SBDEFALRSBAFGROLEF4BRCETAIFGCALTE
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2022.03.10 Commenis on BEEFTCI78DBECTI2DE2296EBRBOTFECI2CEN4ADUBIRTCEF
Heasons.pdi ORZTAQATDT T4EGRECE7AFECFREB1 ODEDBEIOET7RE3DDABATYY
BOCTOEBTVATFO716B06CLFETCEBDTETH

This Arkreawiﬁdgmﬁ'n.r‘-i Recelpt svidances receipt on the noted date by the USPTO of the indicated documants, characiarizs
he apohcant, and including page counts, whers apphcabia. I serves as avidence of racaipt similar o a Post Card, as
desu%z“ n MPEP 503,

Naw Applications Under 35 U.8.C 11

i a new application is being Hled and the application inciudes the necessary componenis for Biling dads {sea 37 { 1.538{k}-(¢)

and MPEP 508), a Filing Receipt (37 OFR 1.54) wili be issued in dug course and the dals shown on this A ke‘m«:ibdf}eme
Receipl will astabiiah the filing date of the applicalion

National Stage of an international Application under 38 WWE.C, 371

If a timely submission o anter the national stags of an international apphication is compliant with the conditions of 35 U.S.C.

371 and other applicable requirements a Form PET/DOEG/SNS indicating acceptance of the amhminn as a national slage
submission under 35 UB.C. 371 will be issuad in addition to the Filing Receipl, in due course.

New international Application Flled with the USPTO as a Recsiving Offige

I a new international application is being filed and the internalional application includes ihe r‘-'—>cess¢iy compenants for an

international ing dads (see PCT &ri‘écie 11 and MPEP 1810}, a Noblification of the International Apphcation Number and of the

international Filing Date (Form POT/ROM0E) will be issued in dus courss, subject 1o prascriptions conceming nalional securily,

and tha date shown on this Ac k wiadgemant Receipt will sstablish the intarnational §lin qu e of the application.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: 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 PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 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 maintenance fee 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)

26629 7590 02/15/2022 Certificate of Mailing or Transmission

ZIOLKOWSKI PATENT SOLUTIONS GROUP. SC (ZPS) 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
136 S WISCONSIN ST addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PORT WASHINGTON. WI 53074 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
ROan L Ten’thn (Typed or printed name)|
/Robyn L. Templin/ (Signature)
March 10, 2022 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/789,722 02/13/2020 Mark J. Sarder CET1090.075 9989

TITLE OF INVENTION: DUAL FUEL SELECTOR SWITCH

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 05/16/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HASAN, SYED O 3747 137-637000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys v ot

or agents OR, alternatively, 1 Z IOH{'OW Skl Patent

(2) The name of a single firm (having as a member a Solutions C}I‘Oupj SC
registered attorney or agent) and the names of up to 2

2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

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

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Champion Power Equipment, Inc. Sante Fe Springs, CA

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

4a. Fees submitted: Xirssue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

Xl Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will 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 taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| 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 /TirnOthy J. Ziolkowski/ Date March 1 0, 2022
Typed or printed name TlmOthy J. Ziolkowski Registration No. 38,368
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UNITED STATES PATENT AND TRADEMARK OFFICE PRESORTED

COMMISSIONER FOR PATENTS FIRST-CLASS MAIL

P.0O.BOX 1450 U.S. POSTAGE PAID
B, POSTEDIGITAL

ALEXANDRIA VA 22313-1451 NNNNN

ZIOLKOWSKI PATENT SOLUTIONS GROUP,
SC (ZPS)

136 S WISCONSIN ST

PORT WASHINGTON, WI 53074

Courtesy Reminder for
Application Serial No: 16/789,722

Attorney Docket No: CET1090.075
Customer Number: 26629
Date of Electronic Notification: 02/15/2022

This is a courtesy reminder that new correspondence is available for this
application. If you have not done so already, please review the
correspondence. The official date of notification of the outgoing
correspondence will be indicated on the form PTOL-90 accompanying the
correspondence.

An email notification regarding the correspondence was sent to the following
email address(es) associated with your customer number:
jmf@zpspatents.com
lie@zpspatents.com
info@zpspatents.com

To view your correspondence online or update your email addresses, please
visit us anytime at https://ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197. Petitioner Ex 1002 009



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

26629 7590 02/15/2022 | EXAMINER |
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS) HASAN, SYED O
136 S WISCONSIN ST
PORT WASHINGTON, WI 53074 | ART UNIT PAPER NUMBER |
3747
DATE MAILED: 02/15/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
16/789,722 02/13/2020 Mark J. Sarder CET1090.075 9989

TITLE OF INVENTION: DUAL FUEL SELECTOR SWITCH

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

nonprovisional SMALL $600 $0.00 $0.00 $600 05/16/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS 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 PUBLICATION FEE (IF REQUIRED) MUST BE 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 THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

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

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

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

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

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. 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 due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3 Petitioner Ex 1002 010
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: 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 PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 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 maintenance fee 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)

26629 7590 02/15/2022 Certificate of Mailing or Transmission
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS) 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
136 S WISCONSIN ST addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
PORT WASHINGTON, WI 53074 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

16/789,722 02/13/2020 Mark J. Sarder CET1090.075 9989

TITLE OF INVENTION: DUAL FUEL SELECTOR SWITCH

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $600 $0.00 $0.00 $600 05/16/2022
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
HASAN, SYED O 3747 137-637000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

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

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

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will 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 taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| 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.

Page 2 of 3 Petitioner Ex 1002 011
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/789,722 02/13/2020 Mark J. Sarder CET1090.075 9989
26629 7590 02/15/2022 | EXAMINER |
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS) HASAN, SYED O
136 S WISCONSIN ST
PORT WASHINGTON, WI 53074 | ART UNIT PAPERNUMBER |

3747

DATE MAILED: 02/15/2022

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 adjustment on 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.
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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 Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) 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. 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
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 Member with 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 pursuant to 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 GSA as part of that agency's responsibility
to recommend improvements in records management practices 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 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 was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inﬁBeCtL;IQn or an i su,f:gl ge t 3

9. A record from this system of records may be disclosed, as a routine use, to a Eel é?a'i‘,egta e),( or @cal aw

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 16/789,722 Sarder et al.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
SYED O HASAN 3747 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in 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 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.
1.} This communication is responsive to 2/4/2022.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-11 and 13-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in 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 communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in 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 drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

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

Attachment(s)

1. Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.[3 Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.(¥) Interview Summary (PTO-413),
Paper No./Mail Date. 2/4/2022.
/SYED O HASAN/
Primary Examiner, Art Unit 3747

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220204
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Application/Control Number: 16/789,722 Page 2
Art Unit: 3747

DETAILED ACTION
1. This action is in response to applicant's phone call received on 2/4/2022.
Amended claim 10 is acknowledged and the following notice of allowability is
formulated. Claim 12 is cancelled.
Notice of Pre-AIA or AIA Status
2. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
EXAMINER'S AMENDMENT
3. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.

Authorization for this examiner's amendment was given in an interview with

Andrew Stark on 2/4/2022.

The application has been amended as follows:

Claim 10 now recites: A fuel selector of a dual fuel generator comprising: a
selector switch having a first fuel mode and a second fuel mode; a fuel solenoid having
open and closed positions; and a solenoid switch having open and closed positions to
activate and deactivate the fuel solenoid; wherein, when the selector switch is in the first
fuel mode, the solenoid switch and the fuel solenoid are in the closed positions and,

when the selector switch is in the second fuel mode, the solenoid switch and the fuel
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Application/Control Number: 16/789,722 Page 3
Art Unit: 3747

solenoid are in the open positions; and further comprising: a valve assembly fluidly

connected to each of a first fuel source and a second fuel source, the valve assembly

being operable to selectively control a first fuel flow and a second fuel flow from the first

fuel source and the second fuel source, respectively, to an engine of the dual fuel

generator: and wherein positioning of the selector switch in the first fuel mode and the

second fuel mode enables a selection of one of the first fuel flow and the second fuel

flow.

Claim 12 is now cancelled.

Claim 13 now recites: The fuel selector of claim [[12]]_.10 wherein the valve
assembly is positioned on or adjacent the selector switch.

Claim 14 now recites: The fuel selector of claim [[12]]_.10 wherein the valve
assembly comprises: two fuel inputs, with a first fuel input connected to the first fuel
source and a second fuel input connected to the second fuel source; and two fuel
outputs for selectively supplying fuel to the engine from the first fuel source or the
second fuel source.

Claim 17 now recites: The fuel selector of claim [[12]]_10 wherein the first fuel
source is a liquefied petroleum gas (LPG) fuel source and wherein the second fuel
source is a gasoline source.

Claim 19 now recites: The fuel selector of claim 10 wherein positioning the

selector switch in the first fuel mode enables the selection of [[a]]_the first fuel source to
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Application/Control Number: 16/789,722 Page 4
Art Unit: 3747

the generator, and positioning the selector switch in the second fuel mode enables the
selection of [[a]]_the second fuel source to the generator.

Allowable Subject Matter
4. Claims 1-11 and 13-19 are allowed.
5. The following is an examiner’s statement of reasons for allowance: There is no
prior art that teaches all the limitations of claims 1 and 10, but more specifically, a fuel
selector switch for a dual fuel generator having valve assembly fluidly coupled to a first
fuel source and a second fuel source, a used can manually select one of a first fuel or a
second fuel depending on the position of the selector switch, the valve assembly having
two fuel inputs and two fuel outputs. All depending claims are allowable.

The closest pieces of prior art are mentioned in the previous rejections.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion
6. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Refer to PTO-892.
7. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SYED O HASAN whose telephone number is (571)272-
0990. The examiner can normally be reached Monday-Friday; 11AM-7PM.
Examiner interviews are available via telephone, in-person, and video

conferencing using a USPTO supplied web-based collaboration tool. To schedule an
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Application/Control Number: 16/789,722 Page 5
Art Unit: 3747

interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Lindsay Low can be reached on (571) 272-1196. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

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

/SYED O HASAN/
Primary Examiner, Art Unit 3747
2/4/2022
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Application No. Applicant(s)

16/789,722 Sarder et al.
. s . i A AlA (First Inventor P
Applicant-Initiated Interview Summary g:‘(aE'B'geL ASAN AT o Fo) Statue age
3747 | Yes 1of1

SYED O HASAN Primary Examiner Telephonic
Andrew Stark Attorney

Date of Interview: 04 February 2022

Issues Discussed:

35U.5.C. 103

Agreement was reached as to what amendments would overcome the prior art of record. A notice of
allowance will be filed along with the examiner's amendments.

/SYED O HASAN/
Primary Examiner, Art Unit 3747

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Petitioner Ex 1@6@@%?920220204
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Application/Control No.
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16/789,722 Reexamination
Sarder et al.
Examiner Art Unit
SYED O HASAN 3747 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢;59 722 Sarder et al.
H “ ‘H“ Examiner Art Unit
SYED O HASAN 3747
CPC
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F02D 19 0676 F 2013-01-01
FO2M 13 08 | 2013-01-01
F02D 19 0647 | 2013-01-01
F02D 29 06 | 2013-01-01
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Y10T 137 0318 A 2015-04-01
Y10T 137 0491 A 2015-04-01
Y10T 137 87684 A 2015-04-01
YO02T 10 30 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 18
/SYED O HASAN/ 04 February 2022 . . -
Primary Examiner, Art Unit 3747 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20220204
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Issue Classification |i¢;59 722

Sarder et al.
H “ ‘H“ Examiner Art Unit
SYED O HASAN 3747

INTERNATIONAL CLASSIFICATION
CLAIMED

FO02D

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 18
/SYED O HASAN/ 04 February 2022 . . A
Primary Examiner, Art Unit 3747 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20220204
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Examiner Art Unit
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(0 Claims renumbered in the same order as presented by applicant (] CPA (3 T.D. [J R.1.47

(Assistant Examiner)

CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
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3 3 12
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8 8 16 17
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Total Claims Allowed:

(Date) 18
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Primary Examiner, Art Unit 3747

(Primary Examiner)
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O.G. Print Claim(s) | O.G. Print Figure
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(selectro near3 switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; :
:DERWENT

12015/06/23
1432

(generator) and (dual near3 fuel) and
(selector near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12015/06/23
14:32 5

(generator) and ((dual near3 fuel) or
- (bi-fuel) or (multiple near3 fuel)) and
(selector near3 switch)

'US-PGPUB;
 USPAT; ‘
‘USOCR;
_FPRS; EPO;
JPO; ?
DERWENT

12015/06/23
114:33 5

(generator) and ((dual near3 fuel) or
(bi-fuel) or (multiple near3 fuel)) and
(fuel near5 select$4 near5 switch)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 2015/06/23
14:39 5

- (generator or genset) and ((dual near3
fuel) or (bi-fuel) or (multiple near3

- fuel)) and (fuel near5 select$4 near5

- switch)

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12015/06/23
14:40 |

137/383.ccls.

US-PGPUB;
USPAT;
. USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12015/06/23 |
14:58 :

1137/384.8.ccls.

.US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12015/06/23
114:58 ‘

1317/317.5.ccls.

'US-PGPUB; |
USPAT;
‘USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12015/06/23
115:04 f
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'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; :
:DERWENT

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

'US-PGPUB;
 USPAT; ‘
‘USOCR;
_FPRS; EPO;
JPO; ?
DERWENT

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

US-PGPUB;
USPAT;
. USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

.US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
PO; |
DERWENT

'US-PGPUB;
'USPAT;
. USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

273/317.5.ccls.

292/4.ccls.

292/290.ccls.

49/503.ccls.

123/2-3.ccls. and (fuel near5 switch)
(generator) same (LPG near20
ggasoline)

(generator) same (LPG near20
gasoline)

(fuel near3 select$4 near3 switch) and
(LPG near20 gasoline)

12015/06/23
1504

1 2015/06/23
115:06 5

12015/06/23
1507

12015/06/23
115:15 ’

12015/06/23
15:16 :

12015/06/23 |
15:35 |

12015/06/23
15:35 '

12015/06/23
15:53 f
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'US-PGPUB;
_USPAT;

-USOCR;

FPRS; EPO;

JPO;
:DERWENT

(select$4 near3 switch) same
(enclosure)

.US-PGPUB;
USPAT;
' USOCR;
‘FPRS; EPO;

JPO;
'DERWENT

‘US-PGPUB;

(switch) same (enclosure) same (first
- near3 valve) same (second near3 valve) .

USPAT;

USOCR;
FPRS; EPO;

JPO;
:DERWENT

(switch) same (genset) same (first _
_near3 valve) same (second near3 valve)

'US-PGPUB;

USPAT;

' USOCR;
'FPRS; EPO;

JPO;
' DERWENT

12015/06/23
1555

1 2015/06/23
115:55 ?

12015/06/23
1556

12015/06/23
115:58 5

(genset) and ((switch) same (first near3
gvalve) same (second near3 valve))

US-PGPUB;
_USPAT;
USOCR;
.FPRS; EPO;

JPO;
:DERWENT

(slider near3 switch).ti.

US-PGPUB;
_USPAT;

. USOCR;

FPRS; EPO; -

JPO;
DERWENT

'US-PGPUB;

USPAT

%("7135651" | "7223931").PN. OR
("7772508").URPN.

'US-PGPUB;
_USPAT;
'USOCR

12015/06/23
115:58 f

12015/06/23 |
16:17 |

12015/06/23
116:19 :
12015/06/23
116:20 |

'US-PGPUB;
_USPAT

'US-PGPUB;

USPAT

US-PGPUB;
_USPAT;

. USOCR;

12015/06/23
116:23 5

12015/06/23
:16:23 5

12015/06/23
16:24
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'FPRS; EPO;
JPO; %
 DERWENT

1290/1A.ccls. and (switch)

'US-PGPUB;
‘USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
‘DERWENT

1290/1A.ccls. and (select$4 near3
switch)

USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12015/06/23
116:25 5

12015/06/23
16:25

(select$4 near3 switch).ti.

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
‘DERWENT

12015/06/23
116:30 5

(fuel near3 select$4 near3 switch).ti.

'US-PGPUB;
 USPAT; ‘
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12015/06/23
116:30 f

1 2015/06/23
-16:31 5

12015/06/23
:16:38 f

12015/06/23
:16:38 :

12015/06/23 |
. 16:38 5

12015/06/23
116:38 5

148/180C.ccls.

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
' DERWENT

12015/06/23
116:39 i

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

1 2015/06/23
116:39 :
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JPO;
DERWENT

S54 215 123/525.ccls. and (switch) 'US-PGPUB; OR OFF  2015/06/23
USPAT; 116:39
USOCR; :
'FPRS; EPO;
.JPO; 5
 DERWENT

S55 176 1123/525.ccls. and (switch) and (dual ~ US-PGPUB; ' OR OFF  2015/06/23
? near3 fuel)  USPAT; 116:39 5
| USOCR; : g
_FPRS; EPO;
.JPO; 5
 DERWENT

S56 15 ("20130122439" | "20130098349" |  US-PGPUB; OR OFF  2015/06/29
"20060169238" | "20040240141" | USPAT; 14:24 |
"4489699").PN. USOCR;
'FPRS; EPO;
JPO;
' DERWENT

857 2 (dual near3 fuel near3 engine) same ~ US-PGPUB; OR "OFF  2015/12/17
: (fuel near3 handle)  USPAT; 118:15 ?
: {USOCR 5 : :

1S58 :3 (dual near3 fuel near3 engine) same  US-PGPUB; OR ‘OFF  2015/12/17
. (fuel near3 handle) -USPAT; 118:16 ?
USOCR;
'FPRS; EPO;
JPO;
‘DERWENT

559 16 (dual near3 fuel near3 engine) same US-PGPUB; OR :OFF  2015/12/17
? (fuel near3 lever)  USPAT; 118:17 5
USOCR;
'FPRS; EPO;
IPO; |
 DERWENT

1 S60 :5 (dual near3 fuel near3 engine) same US-PGPUB; ' OR OFF  2015/12/17
. (fuel near3 valve near3 (lever or switch | USPAT; :18:23 ’
- or handle)) 'USOCR; f ?
FPRS; EPO;
JPO; |
:DERWENT

S61 6 - (dual near3 fuel near3 (engine or 'US-PGPUB; OR :OFF  2015/12/17
% % _generator)) same (fuel near3 valve  USPAT; 118:45 5
_near3 (lever or switch or handle)) 'USOCR; 5
| FPRS; EPO;
IPO; |
'DERWENT

S62 24 (dual near3 fuel near3 (engine or ‘US-PGPUB; OR OFF  2015/12/17
5 f - generator)) same (fuel near3 (valve or  USPAT; 118:45 '
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supply) near3 (lever or switch or
_handle))

USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

(gas near3 station).ti.

US-PGPUB; OR
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
DERWENT

12015/12/17
18:55

(gas near3 station).ti. and lever

'US-PGPUB; OR
USPAT;
"USOCR;
FPRS; EPO;
JPO;
‘DERWENT

12015/12/17
118:55 %

(generator).ti. and ((dual or multiple)
near3 (fuel))

'US-PGPUB; OR
USPAT; %
USOCR;
FPRS; EPO;
JPO; ?
DERWENT

12015/12/17
118:56 :

(generator).ti. and ((dual or multiple)
_near3 (fuel)) and (engine)

'US-PGPUB; OR
USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12015/12/17
18:56 5

(generator).ti. and (((dual or multiple)
- near3 (fuel)) same (switch or handle or
lever)) and (engine)

'US-PGPUB; OR
_USPAT; %
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12015/12/17
118:56 5

_F02D19/0613.cpc. and ((dual near3
fuel) same (switch))

‘US-PGPUB; OR
USPAT;
_USOCR

'US-PGPUB;
USPAT;

12017/12/28
120:09 |
"""""""""""""""""""""""""""""" 2018/01/02
120:38 5

F02D19/0613.cpc. and ((dual near3
fuel) same (switch))

US-PGPUB; OR
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT

12018/01/02
20:38 ?

_F02D19/0647.cpc. and ((dual near3
fuel) same (switch))

'US-PGPUB; OR
USPAT;
'USOCR;

12018/01/02
120:39 ‘

Petitioner Ex 1002 035



FPRS; EPO;

JPO;
:DERWENT

'US-PGPUB;
(USPAT;
USOCR;
FPRS; EPO; |

F02D19/0647.cpc. and ((dual near3
fuel) same (switch))

JPO;
‘DERWENT

F02D19/06.cpc. and ((dual near3 fuel)
~same (switch))

USOCR; |
FPRS; EPO;

JPO;
:DERWENT

' FO2M13/08.cpc. and ((dual near3 fuel)
-same (switch))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
‘DERWENT

US-PGPUB;
{USPAT; :

USOCR;

FPRS; EPO;

JPO;
:DERWENT

(geneartor) same (fuel near3 switch)
-same (valve near3 assembly)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
‘DERWENT

(generator) same (fuel near3 switch)
-same (valve near3 assembly)

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;

JPO;
DERWENT

(generator) same (fuel near3 valve)

US-PGPUB;
USPAT;

- USOCR;

FPRS; EPO;

JPO;
DERWENT

(generator) same (dual near2 fuel
- near3 valve)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

12018/01/02°
120:39

12018/01/02
120:40 |

12018/01/02
120:41 5

12018/08/01
21:24 5

12018/08/01
121225 |

12018/08/01
21:25 |

12018/08/01 |
21:26 |

12018/08/01
21:26 ‘
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IPO;
_DERWENT

(generator) same (dual near2 fuel
_near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/01
21:27 5

(generator) same (dual near3 fuel
near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12018/08/01
21:28 :

(gaseous near3 fuel) same (dual near3
fuel near3 switch)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12018/08/01
21:54 :

(gaseous near3 fuel) same (fuel near3
- select$4 near3 switch)

.US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO; |
.JPO; %
SDERWENT

12018/08/01
121:56 :

F02D19/0613.cpc. and (switch same
valve)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12018/08/01
122:03 f

' F02D19/0613.cpc. and (switch same
valve same (user or operator))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12018/08/01
122:04 |

_F02D19/081.cpc. and (switch same
valve same (user or operator))

'US-PGPUB;
USPAT;
USOCR;
FPRS; EPO; |
.JPO; 5
:DERWENT

12018/08/01
22:08

' F02D19/0642.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12018/08/01
122:10 :
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JPO;
DERWENT

12018/08/02
14:52 |

12018/08/02
- 14:53 5

"20040240141"

_US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO;
JPO; 5
:DERWENT

12018/08/02
14553

"20060169238"

US-PGPUB; |
_USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/02
14:53 5

"20130098349"

'US-PGPUB;
USPAT;
USOCR; g
'FPRS; EPO;
JPO; ?
. DERWENT

12018/08/02
114155 5

§"2o13o122439"

US-PGPUB;
USPAT;
USOCR; |
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/02
14:58 ?

12018/08/02
- 14:58 :

12018/08/02
115:01 |

12018/08/02
15:01 |

1123/198E.ccls. and (dual near3 fuel)

'US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO; |
IPO; |
' DERWENT

12018/08/02
115:02 5

123/2.ccls. and (dual near3 fuel)

'US-PGPUB;
USPAT;
- USOCR;
FPRS; EPO;
JPO; |
:DERWENT

12018/08/02
16:27
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60/39.463. and (dual near3 fuel)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/02
1631

60/39.463.ccls. and (dual near3 fuel)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/02
16:31 5

§60/39.463.cc|s. and ((dual near3 fuel)
~same (valve))

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12018/08/02
16:32

"4489699"

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/02
1742

- generator and (((dual or multiple or
_second$4) near3 (fuel)) same (valve

. near2 handle) same (user or operator
-or manual or manually))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
:DERWENT

12019/06/16
123:09 :

_generator and (((dual or multiple or
. second$4) near3 (fuel)) same (valve
_near2 handle))

US-PGPUB;
USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12019/06/16 |
123110 |

_generator and (((dual or multiple or
- second$4) near3 (fuel)) same (valve
_near3 handle))

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12019/06/16
123:10 |

_generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve)
- same (user or operator or manual or
“manually))

US-PGPUB;
USPAT;
‘USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12019/06/16
23112 f
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_generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve)
- same (user or operator or manual or
“manually) same switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12019/06/16
2313

1 2019/06/16
:23:23 5

_F02D19/0676.cpc. and ((valve) same
- (user or operator or manual or
manually) same switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12019/06/17
17:17 |

F02D19/0681.cpc. and ((valve) same
. (user or operator or manual or
“manually) same switch)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12019/06/17
17:21 |

12019/06/17
117:25 5

' F02B2063/046.cpc. and ((valve) same
. (user or operator or manual or
~manually) same switch)

US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO; |
JPO; 5
:DERWENT

12019/06/17
1729

FO2B2063/046.cpc. and ((valve) same
(user or operator or manual or
manually))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/17
117:29 ?

- F02B2063/046.cpc. and ((valve) same
- (user or operator or manual or

. manually or mechanically or
-mechanical))

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12019/06/17
17:54

F02B63/048.cpc. and ((valve) same
. (user or operator or manual or

- manually or mechanically or
“mechanical))

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12019/06/17
17:54 f

(((dual or multiple or second$4 or bi)
-near3 (fuel)) same generator) and
- ((valve) same (user or operator or

'US-PGPUB; |
_USPAT;
USOCR,;

12019/06/17
118:00 ‘

Petitioner Ex 1002 040



“manual or manually or mechanically or
- mechanical))

- (((dual or multiple or second$4 or bi)
“near3 (fuel)) same generator) and
((valve) same (user or operator or

- manual or manually or mechanically or
- mechanical) same handle)

(((dual or multiple or second$4 or bi)

- near3 (fuel)) same generator).ti. and

- ((valve) same (user or operator or
“manual or manually or mechanically or
“mechanical))

(((dual or multiple or second$4 or bi)
-near3 (fuel)) same generator).ti. and
((valve) same handle)

(((dual or multiple or second$4 or bi)
- near3 (fuel)) same generator) and
((valve) same handle)

(((dual or multiple or second$4 or bi)
_near3 (fuel)) same generator) and
- ((valve) near3 handle)

_generator and (((dual or multiple or
- second$4 or bi) near3 (fuel)) same
. (valve) same (user or operator or

- manual or manually))

FPRS; EPO;

12019/06/17
118:01 5

12019/06/17
18:05

12019/06/17
118:12 5

12019/06/17
118:12 5

1 2019/06/17
18:12 ?

12019/06/17
118:23 i

- (((dual or multiple or second$4 or bi)
. near3 (fuel)) same generator) and
((valve) near3 (switch or lever or

- selector))

12019/06/17 |
118:23 |

(generator same (case or casing or
- housing or enclosure)) and (((dual or
multiple or second$4 or bi) near3

FPRS; EPO; |

JPO;
DERWENT
'US-PGPUB; OR
USPAT; %
USOCR;
'FPRS; EPO;
.JPO; 5
. DERWENT
OR
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT
'US-PGPUB; OR
USPAT; ?
USOCR;
'FPRS; EPO;
.JPO; 5
DERWENT
'US-PGPUB; OR
 USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
. DERWENT
'US-PGPUB; OR
 USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
. DERWENT
'US-PGPUB; OR
 USPAT; %
USOCR;
'FPRS; EPO;
-JPO; 5
. DERWENT
'US-PGPUB; OR
 USPAT; %
USOCR;
'FPRS; EPO;
.JPO; ?
. DERWENT
'US-PGPUB; OR
USPAT;
USOCR;

12019/06/17
118:36 ‘
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(fuel))) and ((valve) same (fuel near3  JPO;
. (switch or lever or selector or handle))) : DERWENT

5126 9 ("2007/0137591").URPN. USPAT OR OFF  2019/06/17
o | | f 118:40 |

15127 :725,165 (generator).ti. engine and (((dual or ~  US-PGPUB; OR ‘ON .2019/06/17
“multiple or second$4 or bi) near3  USPAT; :18:48 5
(fuel))) and ((valve) same (fuel near3  USOCR; :
(switch or lever or selector or handle))) FPRS; EPO;
5 JPO; :
DERWENT

15128:23 (generator).ti. and engine and (((dual  US-PGPUB; ' OR ‘ON 12019/06/17
-or multiple or second$4 or bi) near3 -USPAT; 118:49 ‘
(fuel))) and ((valve) same (fuel near3  USOCR; :
(switch or lever or selector or handle))) FPRS; EPO;
% .JPO; :
:DERWENT

15129:47 (generator).ti. and engine and (((dual  US-PGPUB; OR ‘ON .2019/06/17
% % - or multiple or second$4 or bi) near3 USPAT; . 18:49 '
(fuel))) and ((fuel near3 (switch or ' USOCR; 5
lever or selector or handle))) 'FPRS; EPO;
JPO; 5
‘DERWENT

151300 (((dual or multiple or second$4 or bi)  US-PGPUB; ' OR ‘ON  2019/06/17
- near3 (fuel) near3 gnerator)) and :USPAT; . 18:56 '
. (second$4 near3 (fuel near3 (switch or  USOCR; ?
lever or selector or handle))) _FPRS; EPO;
5 JPO; 5
:DERWENT

15131:18 (((dual or multiple or second$4 or bi)  US-PGPUB; OR :ON 12019/06/17
. near3 (fuel) near3 generator)) and USPAT; . 18:57 :
(second$4 near3 (fuel near3 (switch or  USOCR; :
lever or selector or handle))) .FPRS; EPO;
.JPO; 5
‘DERWENT

1S132 34 (((dual or multiple or second$4 or bi)  US-PGPUB; ' OR ‘ON 12019/06/17
_near3 (fuel) near3 generator)) and  USPAT; 119:00 5
. ((user or manual or manually or :USOCR; ?
- operator or mechanically) same (fuel ~ FPRS; EPO; |
_near3 (switch or lever or selector or JPO; :
handle))) DERWENT

/5133 393 (generator or genset) and (((dual or ~ US-PGPUB; OR ‘ON 12019/06/17
% % - multiple or second$4 or bi) near3 USPAT; :19:03 5
(fuel))) and ((user or manual or ' USOCR; :
-manually or operator or mechanically)  FPRS; EPO;
. same (fuel near3 (switch or lever or JPO;
- selector or handle))) 'DERWENT

S134 433 123/525.ccls. USPAT  OR OFF  2019/06/17
? f : ? ? f 119:31 f
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12019/06/17

1123/525.ccls. and (fuel same valve
:same (handle or switch or lever or
selector))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
:DERWENT

1123/525.ccls. and (generator or genset)
-and (fuel same valve same (handle or
- switch or lever or selector))

US-PGPUB;
USPAT;
' USOCR;
FPRS; EPO;
JPO;
‘DERWENT

§19:31

12019/06/17

119:32

12019/06/17

"20070137591"

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

%19:37

12019/09/25

- 13:50

12019/09/25

USPAT

- 13:50

12019/09/25

113:50

2019/12/19

("20020134362" | "20040139943" |
-"20100258099" | "20110168133" |
1"20110253102" | "20130047964" |
1"20130220274" | "20140202430" |
1"20140238340" | "20140373531" |
1"20150122230" | "2722208" |
"3384059" | "3412258" | "3659574" |
- "3718000" | "3783849" | "3888223" |
- "4335697" | "4372276" | "4373493" |
1"4393848" | "4450821" | "4463735" |
"4480595" | "4502453" | "4619240" |
-"4628871" | "4708094" | "4895124" |
-"4979480" | "5092305" | "5161496" |
"5171487" | "5228423" | "5287839" |
- "5320078" | "5325835" | "5379740" |
1"5419291" | "5438968" | "5450832" |
"5611312" | "5673670" | "5809979" |
"5816224" | "6082323" | "6213083" |
1"6223730" | "6276345" | "6401685" |
."6453877" | "6591817" | "6914342" |
"7905469" | "8342158" | "8590510" |
1 "9435273" | "20040240141" |
-"20060169238" | "20130098349" |
1"20130122439" | "4489699").PN.

OFF

US-PGPUB;
USPAT

120:00

12021/02/23
. 08:07
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12021/03/08
119:48 |

'US-PGPUB; |
_USPAT

12021/03/08 |
119:48 |

'US-PGPUB;
USPAT

12021/03/08
120:36 5

'US-PGPUB;
_USPAT

12021/03/08
121:16 :

US-PGPUB;

-USPAT

US-PGPUB;
. USPAT;

USOCR;

FPRS; EPO; |

PO

'US-PGPUB;
USPAT;

USOCR;

FPRS; EPO;

PO

_engine and (carbur$8 near3 solenoid
near3 switch)

'US-PGPUB;
(USPAT;
USOCR;
'FPRS; EPO;

1JPO

_engine and geneartor and (carbur$8
_near3 solenoid near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

PO

_engine and generator and (carbur$8
_near3 solenoid near3 switch)

'US-PGPUB;
 USPAT; '
‘USOCR;
_FPRS; EPO;

JPO

1("20070137591" | "2398437" |
1"3911956" | "4323046" | "4375795" |
"4471805" | "4492207" | "4750514" |
"4788960" | "5934320" | "6543395" |
1"6591817" | "7591257" | "7802562" |
- "7905469" | "8042569" | "8757139" |
1"8944027" | "9175601").PN.

'US-PGPUB;
'USPAT

12021/03/08
:21:21 5
12021/03/08
21:22 |

12021/03/08
21:22 |

12021/03/08
2122 |

12021/03/08
212

12021/03/08
21222 f

12021/03/08
122:09 5

(generator) and (engine) and ((fuel
- near3 selector) same (second$4 near3
(outlet or output)))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

12021/06/15
12:17
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(generator) and (engine) and ((dual
-enar3 fuel) same (second$4 near3
(outlet or output)))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and ((dual
_near3 fuel) same (second$4 near3
(outlet or output)))

US-PGPUB;
_USPAT;
USOCR; |
'FPRS; EPO;

JPO;
DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and ((solenoid
-near3 switch) same (fuel adj solenoid))

US-PGPUB;
USPAT: '
USOCR; ;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and ((dual or
_second$4) near3 fuel) and (fuel near3
- solenoid near3 switch)

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
' DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and (fuel near3
(cut or cut-off) near3 switch)

'US-PGPUB;
USPAT;
USOCR; ;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and ((dual or
. second$4) near3 fuel) and (fuel near3
- switch)

US-PGPUB;
USPAT;
‘USOCR;
'FPRS; EPO;

JPO;
DERWENT

(generator) and (engine) and (((dual or
-second$4) near3 fuel) same (fuel near3
switch))

'US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
:DERWENT

(engine) and (((dual or second$4)
. near3 fuel) same (selector near3
switch) same (fuel near3 switch))

US-PGPUB;
USPAT;
‘USOCR;
'FPRS; EPO;

JPO;
:DERWENT

12021/06/15
1219

12021/06/15
112:19 5

12021/06/15
113:33 f

12021/06/15
113:37 ’

12021/06/15
114:08 :

12021/06/15 |
14:09 |

12021/06/15
14:10 |

12021/06/15
14:13 f
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0 _gneerator and (engine) and (((dual or

%348 generator and (engine) and (((dual or

(engine) and (((dual or second$4)
near3 fuel) same (fuel near3 switch))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

-second$4) near3 fuel) same (fuel near3
gswitch))

'US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
'DERWENT

_second$4) near3 fuel) same (fuel near3
switch))

'US-PGPUB; |

USPAT;

USOCR;
FPRS; EPO;

JPO;
:DERWENT

12021/06/15
1441

12021/06/15
14:41 :

12021/06/15
1441

12021/06/15
- 14:59 5

1100 engine and ((fuel near3 selector) same

(fuel near3 switch))

12021/06/15
17:11 |

2 ﬁengine and ((fuel near3 selector) same

(kill near3 switch))

12021/06/15
171

4 _engine and ((fuel near3 selector) same

(kill near3 switch))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
DERWENT

12021/06/15
17:11 é

0 _engine and ((dual near3 duel) same (kill

near3 switch))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

12021/06/15
17:12 |

0 _engine and ((dual near3 fuel) same (kill

5 _engine and ((dual near3 fuel) same

_near3 switch))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

JPO;
‘DERWENT

((cut or cut-off) near3 switch))

'US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO; |

JPO;
‘DERWENT

12021/06/15
17:12 |

12021/06/15
17:12 |
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("20070215223" | "4287908" |
"4364370" | "4416244" | "5555873" |
"7954479" | "9523497").PN.

'US-PGPUB;
USPAT

12021/06/15
1717

'US-PGPUB;
_USPAT

12021/06/15
17:27 |

generator and (solenoid near3 switch)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12021/06/17
116:52 5

_generator and ((solenoid near3 switch)
_near5 (closed))

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
116:53 ?

generator and ((solenoid near3 switch)
near5 (closed) near5 open)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO; 5
-DERWENT

12021/06/17
116:53 f

_generator and ((solenoid near3 switch)
-near5 (closed) near5 (fuel))

US-PGPUB;
_USPAT;
‘USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
16:54 |

generator and ((solenoid near3 switch)
~same (fuel near3 mode))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; %
' DERWENT

12021/06/17
17:09 5

_generator and ((solenoid near3 switch)
-same (fuel))

'US-PGPUB; |
USPAT;
‘USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12021/06/17
17:09 é

generator and ((solenoid near3 switch)
- same (fuel near3 solenoid))

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO; |
JPO;

‘DERWENT

12021/06/17
117:10 |
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generator and ((solenoid near3 switch)
. same (fuel near3 solenoid) same
Closed)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12021/06/17
1723

_engine and ((solenoid near3 switch)
-same (fuel near3 solenoid) same closed
~same (first near3 mode))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
17:27 :

engine and (((fuel near3 solenoid near3
- switch) near5 closed) same (first near3
- mode))

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12021/06/17
17:28 5

_engine and (((fuel near3 solenoid near3
-switch) near5 closed) same (selector
- near3 switch))

US-PGPUB;
USPAT; '
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
117:29 5

engine and (((fuel near3 solenoid near3
switch) near5 closed) same (mode))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
PO; |
DERWENT

12021/06/17
17:29 ‘

_engine and (((fuel near3 solenoid near3
_switch) near5 closed))

US-PGPUB;
_USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12021/06/17
117:29 :

engine and (((solenoid near3 switch)
-near5 closed) same (fuel near3
- solenoid) same (operator or manual))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
IPO; |
 DERWENT

12021/06/17
18:16 :

_engine and (((solenoid near3 switch)

. near5 closed) same (fuel near3

- solenoid) same (operator or manual or
user))

'US-PGPUB; |
USPAT;
‘USOCR;
FPRS; EPO;
IPO; |
:DERWENT

12021/06/17
1816 :
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151919 _engine and (((solenoid near3 switch) US-PGPUB; ' OR ‘ON 12021/06/17
- near5 closed) same (fuel near3 -USPAT; 118:23 :
. solenoid) same (operator or manual or  USOCR; ?
user)) 'FPRS; EPO;
JPO; 5
:DERWENT

15192 : 147 _(engine or generator) and ((solenoid ~  US-PGPUB; OR :ON 12021/06/17
. near3 switch) same ((second$4 or dual) | USPAT; 1 18:26 :
near3 fuel)) ' USOCR; :
.FPRS; EPO;
.JPO; 5
‘DERWENT

15193:23 (engine or generator) and ((solenoid ~  US-PGPUB; ' OR ‘ON 12021/06/17
adj switch) same ((second$4 or dual)  USPAT; 118:27 5
near3 fuel)) USOCR; | % |
'FPRS; EPO;
JPO; ?
:DERWENT

15194 26 (engine or generator) and ((fuel near3  US-PGPUB; OR ‘ON 12021/06/17
% % . solenoid near3 switch) same USPAT; :18:33 5
- ((second$4 or dual) near3 fuel)) "USOCR; :
'FPRS; EPO;
.JPO; 5
‘DERWENT

151950 - ((fuel near3 solenoid near3 switch) 'US-PGPUB; OR ‘ON . 2021/06/17 .
? _same operator same ((second$4 or  USPAT; 118:36 5
-dual) near3 fuel)) USOCR,; 5 5
FPRS; EPO;
JPO; 5
:DERWENT

15196:0 ((fuel near3 solenoid near3 switch) ‘US-PGPUB; OR ‘ON 12021/06/17
. same user same ((second$4 or dual) | USPAT; . 18:37 :
- near3 fuel)) "USOCR; ?
FPRS; EPO;
.JPO; 5
‘DERWENT

15197 :48 (engine or generator) and ((fuel near3  US-PGPUB; OR :ON 12021/06/17
(cut$4 or cut-off or stop) near3 switch)  USPAT; 118:37 :
. same ((second$4 or dual) near3 fuel)) USOCR; % %
'FPRS; EPO;
:JPO; ?
DERWENT

. 5198 :612 _generator and ((fuel near3 solenoid) US-PGPUB; ' OR ‘ON 12021/12/14
- same (switch)) -USPAT; 14:44
USOCR;
'FPRS; EPO;
JPO; |
:DERWENT
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12021/12/14

5199 164

_generator and ((fuel near3 solenoid)
_near>5 (switch))

14:44

2021/12/14

_generator and ((fuel adj solenoid)
_near5 (switch))

US-PGPUB; OR ON
USPAT; %
USOCR;

FPRS; EPO;

JPO; 5

:DERWENT

US-PGPUB; OR ON
USPAT; %
USOCR;

FPRS; EPO;

.JPO; '

‘DERWENT

14:44

Ref

Hits
#

. DBs

. Default
¢ Operator

(dual near3 fuel near3 (engine or
-generator)) same (fuel near3 (valve or

-supply) near3 (lever or switch or
‘handle)).clm.

12022/02/04
116:22

(dual near3 fuel near3 (engine or

.generator)) same (fuel near3 (valve or
-supply) near3 (lever or switch or
‘handle)).cim.

(dual near3 fuel near3 (engine or

§generator)) same (fuel near3 (valve or
.supply) near3 (lever or switch or
_handle)).cim.

2/4/2022 4:40:10 PM
C:\Users\shasan2\Documents\EAST\Custom Office Templates\EAST\Workspaces\Dual Fuel Selector
Switch 14069747.wsp
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Application No. Applicant(s)

16/789,722 Sarder et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
SYED O HASAN 3747 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from 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} MONTHS from 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, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 9/24/2021.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)lv] This action is FINAL. 2b) [J This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)[0) 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 £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-19 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.

6) Claim(s) 1-9 and 12-17 is/are allowed.

7) Claim(s) 10-11 and 18 is/are rejected.

8) Claim(s) 19 is/are objected to.

9) O Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
http://www.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) filed on 12/13/2020 is/are: a)l¥] accepted or b){7] 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)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)) Some**  ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2.1 Certified copies of the priority documents have been received in Application No.

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

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

Attachment(s)

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

2) [ Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] 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 20211214
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Application/Control Number: 16/789,722 Page 2
Art Unit: 3747

DETAILED ACTION
1. This action is in response to applicant's amendment received on 9/24/2021.
Amended claims 10 and new claims 18-19 are acknowledged and the following new
grounds of rejection below are formulated.
Notice of Pre-AIA or AIA Status
2. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Terminal Disclaimer
3. The terminal disclaimer filed on 9/24/2021 disclaiming the terminal portion of any
patent granted on this application which would extend beyond the expiration date of
Patent 10,598,101 has been reviewed and is accepted. The terminal disclaimer has
been recorded.
Claim Rejections - 35 USC § 103
4. In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
5. The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.
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Application/Control Number: 16/789,722 Page 3
Art Unit: 3747

6. Claims 10, 11, and 18 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Sugimoto (U.S. Publication 2007/0137591), hereinafter “Sugimoto” in view of
Tharman et al. (U.S. Publication 2004/0246118), hereinafter “Tharman”.

Regarding claim 10, Sugimoto discloses the same invention substantially as
claimed such as a fuel selector of a dual fuel generator comprising: a selector switch
(12) having a first fuel mode (cutoff mode shown in figure 7) and a second fuel mode
(first position fuel bottle mode shown in figure 7); a solenoid switch (kill switch 74)
having open and closed positions; and a fuel solenoid having open and closed positions
(kill switch associated with fuel so 74 controls a fuel solenoid); wherein, when the
selector switch (12) is in the first fuel mode (cutoff position shown in figure 7), the
solenoid switch and the fuel solenoid are in the closed positions (shown in figure 7 that
kill switch is closed) and, when the selector switch is in the second fuel mode (first
position shown in figure 7), the solenoid switch (74) and the fuel solenoid are in the
open positions (shown in figure 7), but does not disclose a solenoid switch activating
and deactivating the fuel solenoid. However, Tharman teaches the use of a key switch
(53) that activates and deactivates the fuel solenoid (paragraph 27) for the purpose of
allowing fuel flow into the combustion chamber during engine operation and cutting off
fuel flow into combustion chamber when the key is switched off (paragraph 27).
Therefore, it would have been obvious to one of ordinary skill in the art before the
effective filing date of the invention to modify Sugimoto by incorporating an additional
key switch that controls the fuel solenoid to activate or deactivate as taught by Tharman
for the purpose of allowing the engine or generator to operate or turning off the

engine/generator when an operator desires. Furthermore, it is known in the art that

Petitioner Ex 1002 055



Application/Control Number: 16/789,722 Page 4
Art Unit: 3747

generators have a key to allow for operation to prevent theft and undesired use.
Examiner notes that claim 10 is very broad and does not mention the two different fuels.
Therefore the first fuel mode can be the fuel cut off mode and the second fuel mode can
be regarded as the fuel bottle supply mode (first position).

Regarding claim 11, Sugimoto and Tharman disclose the fuel selector of claim 10
wherein the selector switch (Sugimoto, 12) triggers the solenoid switch (Sugimoto, 74)
when changed from the second fuel mode to the first fuel mode, so as to cause the
solenoid switch and the fuel solenoid to operate in the closed positions (Sugimoto,
shown in figure 7). Examiner notes that when the switch (12) is changed from a fuel
bottle mode to the off mode, the kill switch (74) is triggered to be closed.

Regarding claim 18, Sugimoto and Tharman disclose the same invention
substantially as claimed, but is silent to disclose that the fuel solenoid is for a
carburetor. However, the examiner takes Official Notice that it is well known in the art
that carburetors are used in engines for the purpose of supplying a mixture of fuel/air
into the combustion chamber of an engine. Therefore, it would have been obvious to
one of ordinary skill in the art before the effective filing date of when the invention was
made to have the fuel solenoid be used for a carburetor in carburetor type
engines/generators for the purpose of supplying or cutting off fuel when operator
desires.

Allowable Subject Matter
7. Claims 1-7,9, 12-17, and 19 are objected to as being dependent upon a rejected
base claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.
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8. The following is a statement of reasons for the indication of allowable subject
matter: There is no prior art that teaches all the limitations that teaches all the
limitations of claim 1, but more specifically, a fuel selector switch for a dual fuel
generator having valve assembly fluidly coupled to a first fuel source and a second fuel
source, a used can manually select one of a first fuel or a second fuel depending on the
position of the selector switch, the valve assembly having two fuel inputs and two fuel
outputs. All depending claims are allowable.

Response to Arguments
9. Applicant’s arguments with respect to claim(s) 10 have been considered but are
moot because the new ground of rejection does not rely on the Tharman reference
applied in the rejection of record above for any teaching or matter specifically
challenged in the argument.

Conclusion

10.  The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. Refer to PTO-892.
11.  THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
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the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

12.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SYED O HASAN whose telephone number is (571)272-
0990. The examiner can normally be reached Monday-Friday; 11AM-7PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Lindsay Low can be reached on (571) 272-1196. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is
available to registered users. To file and manage patent submissions in Patent Center,
visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-
center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For
additional questions, contact the Electronic Business Center (EBC) at 866-217-9197
(toll-free). If you would like assistance from a USPTO Customer Service

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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12/14/2021
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F02D19/081.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
_USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/01 |
122:08 |

' F02D19/0642.cpc. and (switch same
valve same (user or operator))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPQ; |
DERWENT

12018/08/01
122:10 5

12018/08/02
14:52 |

12018/08/02
- 14:53 5

'US-PGPUB;
_USPAT;
'USOCR;

12018/08/02
14:53 '
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'FPRS; EPO;
IPO; |
'DERWENT

"20060169238"

"20130098349"

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

:USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/02
114:53 5

12018/08/02
14:55 |

"20130122439"

.US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12018/08/02
14:58 5

12018/08/02
14:58

12018/08/02
115:01 |

12018/08/02
15:01 |

1123/198E.ccls. and (dual near3 fuel)

_US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO; ?
:DERWENT

12018/08/02
115:02 5

1123/2.ccls. and (dual near3 fuel)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/02
116:27 5

60/39.463. and (dual near3 fuel)

'US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO; |
_DERWENT

12018/08/02
16:31 é

US-PGPUB;
_USPAT;
USOCR;

12018/08/02
116:31
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'FPRS; EPO;
IPO; |
'DERWENT

1 60/39.463.ccls. and ((dual near3 fuel)
same (valve))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

%"4489699"

:USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/02
116:32 |

12018/08/02
17:42

. generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve
_near2 handle) same (user or operator
- or manual or manually))

.US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12019/06/16
123:09 5

generator and (((dual or multiple or
- second$4) near3 (fuel)) same (valve
_near2 handle))

'US-PGPUB;
 USPAT; ‘
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12019/06/16
2310

_generator and (((dual or multiple or
-second$4) near3 (fuel)) same (valve
-near3 handle))

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/16
123:10 :

_generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve)
. same (user or operator or manual or
- manually))

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT

12019/06/16
23:12 |

. generator and (((dual or multiple or

. second$4) near3 (fuel)) same (valve)
-same (user or operator or manual or
- manually) same switch)

.US-PGPUB;
USPAT;
"USOCR;
FPRS; EPO;
JPO;

‘DERWENT

12019/06/16 |
123:13 |

12019/06/16
123:23 :
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_F02D19/0676.cpc. and ((valve) same
. (user or operator or manual or
~manually) same switch)

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12019/06/17
1717

F02D19/0681.cpc. and ((valve) same
(user or operator or manual or
- manually) same switch)

US-PGPUB; |
_USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/17
17:21 :

12019/06/17
117:25 |

F02B2063/046.cpc. and ((valve) same
. (user or operator or manual or
“manually) same switch)

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12019/06/17
117:29 ?

' F02B2063/046.cpc. and ((valve) same
- (user or operator or manual or
manually))

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;
IPO; |
' DERWENT

12019/06/17
117:29 5

F02B2063/046.cpc. and ((valve) same
- (user or operator or manual or

- manually or mechanically or
“mechanical))

US-PGPUB;
USPAT;
- USOCR;
FPRS; EPO;
JPO; |
:DERWENT

12019/06/17
17:54 f

. F02B63/048.cpc. and ((valve) same
- (user or operator or manual or
“manually or mechanically or

. mechanical))

'US-PGPUB;
‘USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
'DERWENT

12019/06/17
17:54 |

(((dual or multiple or second$4 or bi)
_near3 (fuel)) same generator) and

- ((valve) same (user or operator or
“manual or manually or mechanically or
- mechanical))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12019/06/17
118:00 ?

- (((dual or multiple or second$4 or bi)

- near3 (fuel)) same generator) and

- ((valve) same (user or operator or
“manual or manually or mechanically or
- mechanical) same handle)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

1 2019/06/17
118:01 :

Petitioner Ex 1002 075



JPO;
.DERWENT
5119:14 - (((dual or multiple or second$4 or bi)  US-PGPUB; OR
-near3 (fuel)) same generator).ti. and  USPAT;
- ((valve) same (user or operator or ' USOCR;
“manual or manually or mechanically or  FPRS; EPO;
“mechanical)) .JPO; 5
: :DERWENT
$120:5 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: _near3 (fuel)) same generator).ti. and  USPAT; ?
((valve) same handle) USOCR;
g 'FPRS; EPO;
.JPO; 5
 DERWENT
'S121 139 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
? . near3 (fuel)) same generator) and USPAT; 5
- ((valve) same handle) USOCR;
% 'FPRS; EPO;
.JPO; ?
:DERWENT
S122 34 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
_near3 (fuel)) same generator) and  USPAT;
- ((valve) near3 handle) USOCR,;
% 'FPRS; EPO;
JPO; ?
DERWENT
$123:555 _generator and (((dual or multiple or 'US-PGPUB; OR
. second$4 or bi) near3 (fuel)) same USPAT;
- (valve) same (user or operator or USOCR;
“manual or manually)) 'FPRS; EPO;
% .JPO; ?
:DERWENT
5124 :310 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: near3 (fuel)) same generator) and USPAT; ?
- ((valve) near3 (switch or lever or USOCR,;
selector)) 'FPRS; EPO;
% -JPO; :
. DERWENT
S125:275  (generator same (case or casing or 'US-PGPUB; OR
? - housing or enclosure)) and (((dual or  : USPAT; ?
- multiple or second$4 or bi) near3 ‘USOCR;
(fuel))) and ((valve) same (fuel near3  FPRS; EPO;
- (switch or lever or selector or handle))) JPO; 5
: :DERWENT
$126:9 . ("2007/0137591").URPN. USPAT OR
§127 725,165 (generator).ti. engine and (((dual or .US-PGPUB; OR
: “multiple or second$4 or bi) near3 USPAT; ?
% . USOCR;

12019/06/17 |
118:05 5

12019/06/17
118:12 :

12019/06/17
18112

12019/06/17
118:12 :

12019/06/17
118:23 f

12019/06/17
118:23 5

12019/06/17
118:36 :

1 2019/06/17
:18:40 5
12019/06/17
18:48 :
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(fuel))) and ((valve) same (fuel near3  FPRS; EPO;
. (switch or lever or selector or handle))) :JPO; ?
: :DERWENT

15128:23 (generator).ti. and engine and (((dual  US-PGPUB; OR :ON 1 2019/06/17
% % _or multiple or second$4 or bi) near3  USPAT; 118:49 5
(fuel))) and ((valve) same (fuel near3  USOCR; :
(switch or lever or selector or handle))) FPRS; EPO;
? JPO; 5
DERWENT

15129 :47 (generator).ti. and engine and (((dual  US-PGPUB; ' OR ‘ON 12019/06/17
-or multiple or second$4 or bi) near3 -USPAT; 118:49 i
- (fuel))) and ((fuel near3 (switch or ‘USOCR; ? ?
lever or selector or handle))) 'FPRS; EPO;
5 JPO; 5
:DERWENT

151300 (((dual or multiple or second$4 or bi)  US-PGPUB; OR :ON 1 2019/06/17
- near3 (fuel) near3 gnerator)) and ‘USPAT; - 18:56 ?
(second$4 near3 (fuel near3 (switch or  USOCR; :
lever or selector or handle))) .FPRS; EPO;
.JPO; 5
DERWENT

1S131:18 (((dual or multiple or second$4 or bi)  US-PGPUB; ' OR ‘ON 12019/06/17
_near3 (fuel) near3 generator)) and - USPAT; 118:57 5
. (second$4 near3 (fuel near3 (switch or  USOCR; ? ?
- lever or selector or handle))) _FPRS; EPO;
JPO; ?
:DERWENT

1513234 (((dual or multiple or second$4 or bi)  US-PGPUB; OR :ON 12019/06/17
% % - near3 (fuel) near3 generator)) and ‘USPAT; -19:00 5
((user or manual or manually or ' USOCR; :
- operator or mechanically) same (fuel ~ FPRS; EPO;
. near3 (switch or lever or selector or JPO; :
_handle))) ' DERWENT

15133:393 (generator or genset) and (((dual or ~ US-PGPUB; OR ‘ON - 2019/06/17
“multiple or second$4 or bi) near3  USPAT; 119:03
. (fuel))) and ((user or manual or ‘USOCR; : ?
“manually or operator or mechanically)  FPRS; EPO;
_same (fuel near3 (switch or lever or JPO; 5
- selector or handle))) :DERWENT

S134 433 123/525.ccls. USPAT OR OFF  2019/06/17
S | | | f 119:31 |

1S135:186  123/525.ccls. and (fuel same valve 'US-PGPUB; OR ‘OFF  2019/06/17
% % -same (handle or switch or lever or  USPAT; 119:31 '
selector)) USOCR; : 5
| FPRS; EPO;
:JPO;
‘DERWENT

Petitioner Ex 1002 077



123/525.ccls. and (generator or genset) US-PGPUB;
- and (fuel same valve same (handle or
_switch or lever or selector))

'USPAT;
USOCR; |
FPRS; EPO; |
JPO; 5
:DERWENT

12019/06/17
1932

"20070137591"

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12019/06/17
119:37 ?

12019/09/25
- 13:50 f

USPAT

12019/09/25
. 13:50 :

S140 46

12019/09/25
113:50 5

5141 63

1("20020134362" | "20040139943" |
1"20100258099" | "20110168133" |
1"20110253102" | "20130047964" |
1"20130220274" | "20140202430" |
1"20140238340" | "20140373531" |
1"20150122230" | "2722208" |
1"3384059" | "3412258" | "3659574" |
-"3718000" | "3783849" | "3888223" |
"4335697" | "4372276" | "4373493" |
1"4393848" | "4450821" | "4463735" |
- "4480595" | "4502453" | "4619240" |
1"4628871" | "4708094" | "4895124" |
- "4979480" | "5092305" | "5161496" |
1"5171487" | "5228423" | "5287839" |
."5320078" | "5325835" | "5379740" |
"5419291" | "5438968" | "5450832" |
- "5611312" | "5673670" | "5809979" |
."5816224" | "6082323" | "6213083" |
"6223730" | "6276345" | "6401685" |
- "6453877" | "6591817" | "6914342" |
-"7905469" | "8342158" | "8590510" |
."9435273" | "20040240141" |
1"20060169238" | "20130098349" |
1"20130122439" | "4489699").PN.

US-PGPUB;
_USPAT

12019/12/19
120:00 f

12021/02/23
. 08:07 :

12021/03/08
119:48 :

'US-PGPUB; OR
USPAT

12021/03/08
119:48 |
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12021/03/08
120:36 |

'US-PGPUB; |
_USPAT

12021/03/08 |
21:16 |

US-PGPUB;
USPAT

12021/03/08
21:21 5

US-PGPUB;
{USPAT;

USOCR;

FPRS; EPO;

1JPO

'US-PGPUB;
_USPAT;

USOCR;

FPRS; EPO;

JPO

engine and (carbur$8 near3 solenoid
_near3 switch)

US-PGPUB;
USPAT;
‘USOCR; ;
'FPRS; EPO;

JPO

_engine and geneartor and (carbur$8
_near3 solenoid near3 switch)

US-PGPUB;
_USPAT;
USOCR; |
'FPRS; EPO;

PO

_engine and generator and (carbur$8
near3 solenoid near3 switch)

'US-PGPUB; |
(USPAT;
USOCR;
FPRS; EPO; |

PO

1("20070137591" | "2398437" |
1"3911956" | "4323046" | "4375795" |
- "4471805" | "4492207" | "4750514" |
-"4788960" | "5934320" | "6543395" |
- "6591817" | "7591257" | "7802562" |
"7905469" | "8042569" | "8757139" |
1"8944027" | "9175601").PN.

'US-PGPUB;
USPAT

12021/03/08
22

12021/03/08
22

12021/03/08 |
212 |

12021/03/08
21:22 |

12021/03/08
21:22 |

12021/03/08
122:09 5

(generator) and (engine) and ((fuel
_near3 selector) same (second$4 near3
(outlet or output)))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12021/06/15
12:17 |

(generator) and (engine) and ((dual
-enar3 fuel) same (second$4 near3
(outlet or output)))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/15
112:19
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JPO;
DERWENT

(generator) and (engine) and ((dual
_near3 fuel) same (second$4 near3
(outlet or output)))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and ((solenoid
_near3 switch) same (fuel adj solenoid))

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and ((dual or
. second$4) near3 fuel) and (fuel near3
-solenoid near3 switch)

'US-PGPUB;
 USPAT;
‘USOCR;
_FPRS; EPO;

JPO;
‘DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and (fuel near3
(cut or cut-off) near3 switch)

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
- DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and (fuel near3
- switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and (((dual or
-second$4) near3 fuel) same (fuel near3
gswitch))

'US-PGPUB;

USPAT;

USOCR;
'FPRS; EPO;

JPO;
‘DERWENT

(engine) and (((dual or second$4)
- near3 fuel) same (selector near3
_switch) same (fuel near3 switch))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(engine) and (((dual or second$4)
-near3 fuel) same (fuel near3 switch))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

12021/06/15 |
112:19 5

12021/06/15
113:33 :

12021/06/15
13:37 |

12021/06/15
14:08 :

12021/06/15
14:09 :

12021/06/15
11410 |

12021/06/15
1413

12021/06/15
1441 :
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0 _engine and ((dual near3 duel) same (kill

0 _engine and ((dual near3 fuel) same (kill

5 _engine and ((dual near3 fuel) same

7 ("20070215223" | "4287908" |

0 _gneerator and (engine) and (((dual or

%348 generator and (engine) and (((dual or

JPO;
DERWENT

-second$4) near3 fuel) same (fuel near3
switch)) '

_US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
' DERWENT

_second$4) near3 fuel) same (fuel near3
;switch))

'US-PGPUB;

USPAT;

USOCR; |
FPRS; EPO;

JPO;
:DERWENT

(fuel near3 switch))
(kill near3 switch))

(kill near3 switch))

'US-PGPUB;
 USPAT;
- USOCR;
_FPRS; EPO;

JPO;
:DERWENT

_near3 switch))

US-PGPUB;
(USPAT;
USOCR;
FPRS; EPO; |

JPO;
DERWENT

_near3 switch))

US-PGPUB;
USPAT;
- USOCR;
'FPRS; EPO;

JPO;
:DERWENT

((cut or cut-off) near3 switch))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
-DERWENT

"4364370" | "4416244" | "5555873" |
-"7954479" | "9523497").PN.

'US-PGPUB;
USPAT

12021/06/15 |
14:41 |

12021/06/15
1441 |

12021/06/15
- 14:59 :

1100 engine and ((fuel near3 selector) same 12021/06/15

17:11

2 _engine and ((fuel near3 selector) same 12021/06/15

17:11

4 %engine and ((fuel near3 selector) same 2021/06/15

17:11

12021/06/15
17:12 |

12021/06/15
1712

12021/06/15
17:12 |

12021/06/15
17:17 '
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12021/06/15
1727

generator and (solenoid near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12021/06/17
116:52 ?

generator and ((solenoid near3 switch)
near5 (closed))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12021/06/17
116:53 é

_generator and ((solenoid near3 switch)
_near5 (closed) near5 open)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12021/06/17 |
116:53 ?

generator and ((solenoid near3 switch)
- near5 (closed) near5 (fuel))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12021/06/17
16:54 |

_generator and ((solenoid near3 switch)
-same (fuel near3 mode))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
17:09 f

_generator and ((solenoid near3 switch)
-same (fuel))

'US-PGPUB; |
USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
117:09 5

generator and ((solenoid near3 switch)
-same (fuel near3 solenoid))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12021/06/17
1710

_generator and ((solenoid near3 switch)
-same (fuel near3 solenoid) same
closed)

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/17
117:23 :
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JPO;
DERWENT

_engine and ((solenoid near3 switch)
-same (fuel near3 solenoid) same closed
-same (first near3 mode))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
17:27 |

engine and (((fuel near3 solenoid near3
- switch) near5 closed) same (first near3
mode))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
:JPO; 5
 DERWENT

12021/06/17
17:28 :

_engine and (((fuel near3 solenoid near3
. switch) near5 closed) same (selector
_near3 switch))

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12021/06/17 |
117:29 :

engine and (((fuel near3 solenoid near3
- switch) near5 closed) same (mode))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
117:29 :

_engine and (((fuel near3 solenoid near3
_switch) near5 closed))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
17:29 '

_engine and (((solenoid near3 switch)
near5 closed) same (fuel near3
solenoid) same (operator or manual))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
‘DERWENT

12021/06/17
118:16 5

_engine and (((solenoid near3 switch)

. near5 closed) same (fuel near3

. solenoid) same (operator or manual or
user))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12021/06/17
1816

. engine and (((solenoid near3 switch)

- near5 closed) same (fuel near3
solenoid) same (operator or manual or
. user))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/17
118:23 5
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JPO;
DERWENT

1S$192:147  (engine or generator) and ((solenoid ~ US-PGPUB; OR ‘ON 12021/06/17
. near3 switch) same ((second$4 or dual) | USPAT; . 18:26 5
near3 fuel)) USOCR; :
'FPRS; EPO;
.JPO; 5
‘DERWENT

15193:23 _(engine or generator) and ((solenoid ~ US-PGPUB; :OR ‘ON :2021/06/17
? adj switch) same ((second$4 or dual)  USPAT; 118:27 5
- near3 fuel)) - USOCR; % %
'FPRS; EPO;
:JPO; 5
DERWENT

15194 :26 (engine or generator) and ((fuel near3  US-PGPUB; ' OR ‘ON 12021/06/17
- solenoid near3 switch) same USPAT; 118:33 :
- ((second$4 or dual) near3 fuel)) ‘USOCR; :
'FPRS; EPO;
JPO; |
‘DERWENT

15195:0 - ((fuel near3 solenoid near3 switch) 'US-PGPUB; OR :ON 12021/06/17
-same operator same ((second$4 or  USPAT; 118:36 5
_dual) near3 fuel)) 'USOCR; : 5
'FPRS; EPO;
JPO; ?
DERWENT

151960 ((fuel near3 solenoid near3 switch) 'US-PGPUB; OR ‘ON 12021/06/17
. same user same ((second$4 or dual)  : USPAT; :18:37 :
- near3 fuel)) ‘USOCR; ?
'FPRS; EPO;
JPO; %
:DERWENT

15197 :48 (engine or generator) and ((fuel near3  US-PGPUB; OR :ON 1 2021/06/17
% % (cut$4 or cut-off or stop) near3 switch)  USPAT; .18:37 5
-same ((second$4 or dual) near3 fuel))  USOCR;
| 'FPRS; EPO;
.JPO; 5
‘DERWENT

15198:612  generator and ((fuel near3 solenoid) ~ US-PGPUB; OR ‘ON 12021/12/14

- same (switch)) - USPAT; - 14:44 :
USOCR;

'FPRS; EPO;

.JPO; 5

:DERWENT

15199 : 164 _generator and ((fuel near3 solenoid) ~  US-PGPUB; OR :ON 12021/12/14
- near5 (switch)) ‘USPAT; 14:44 :
‘USOCR;
'FPRS; EPO;
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; | JPO;
DERWENT

.5200:31 _generator and ((fuel adj solenoid) ‘US-PGPUB; OR ‘ON 12021/12/14
- near5 (switch)) -USPAT; 14:44 :
USOCR;
'FPRS; EPO;
JPO; 5
‘DERWENT

12/14/2021 7:14:57 PM

C:\Users\shasan2\Documents\EAST\Custom Office Templates\EAST\Workspaces\Dual Fuel Selector
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Freedom of Information Act (6 U.S.C. 5§52) and the Privacy Act (6 U.S.C 552a). Records from
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disclosure of these records is required by the Freedom of Information Act.

2. Arecord 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. Avrecord 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 Member with respect to the subject matter of the
record.

4. Arecord 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. Arecord 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)).

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 GSA as
part of that agency’s responsibility to recommend improvements in records management
practices 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. Arrecord 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 was filed in an application which
became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. Arecord 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 of a violation or potential
violation of law or regulation.
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Sarder et al. S/N: 16/789,722

In the Claims

1. (Original) A fuel selector for use with a dual fuel generator, the fuel selector
comprising:

a valve assembly fluidly connected to each of a first fuel source and a second fuel
source, the valve assembly being operable to selectively control a first fuel flow and a second fuel
flow from the first fuel source and the second fuel source, respectively, to an engine of the dual
fuel generator; and

a selector switch positioned on the valve assembly to allow a user to manually
select one of the first fuel flow and the second fuel flow;

wherein the valve assembly comprises:

two fuel inputs, with a first fuel input connected to the first fuel source and
a second fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from the first

fuel source or the second fuel source.

2. (Original) The fuel selector of claim 1 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source, responsive
to selection of the first fuel flow or the second fuel flow via the selector switch, and a corresponding

operation of the valve assembly.

3. (Original) The fuel selector of claim 1 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control the first
fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively control the

second fuel flow to the engine.

4. (Original) The fuel selector of claim 3 wherein the first fuel valve and the second

fuel valve are non-solenoid, mechanical valves.
5. (Previously Presented) The fuel selector of claim 3 wherein the selector switch

provides for manual actuation of the first fuel valve and the second fuel valve between the open

and closed positions.
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6. (Original) The fuel selector of claim 1 further comprising a carburetor solenoid

switch configured to activate an associated carburetor solenoid when actuated.

7. (Original) The fuel selector of claim 6 wherein, when the selector switch is in a
first position, the selector switch actuates the carburetor solenoid switch, so as to activate the

carburetor solenoid and stop the second fuel flow to the engine.

8. (Previously Presented) The fuel selector of claim 7 wherein, when the selector

switch is in a second position, the carburetor solenoid allows the second fuel flow to the engine.

9. (Original) The fuel selector of claim 1 wherein the first fuel source is a liquefied

petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline source.

10. (Currently Amended) A fuel selector of a dual fuel generator comprising:
a selector switch having a first fuel mode and a second fuel mode;

a fuel solenoid having open and closed positions; and

a solenoid switch having open and closed positions_to activate and deactivate the

fuel solenoid:-and
crelsolenoid havi | closed positions:

wherein, when the selector switch is in the first fuel mode, the solenoid switch and

the fuel solenoid are in the closed positions and, when the selector switch is in the second fuel

mode, the solenoid switch and the fuel solenoid are in the open positions.

11. (Original) The fuel selector of claim 10 wherein the selector switch triggers the
solenoid switch when changed from the second fuel mode to the first fuel mode, so as to cause the

solenoid switch and the fuel solenoid to operate in the closed positions.

12. (Original) The fuel selector of claim 10 further comprising:
a valve assembly fluidly connected to each of a first fuel source and a second fuel
source, the valve assembly being operable to selectively control a first fuel flow and a second fuel
flow from the first fuel source and the second fuel source, respectively, to an engine of the dual

fuel generator; and

Petitioner Ex 1002 096



Sarder et al. S/N: 16/789,722

wherein positioning of the selector switch in the first fuel mode and the second

fuel mode enables a selection of one of the first fuel flow and the second fuel flow.

13. (Original) The fuel selector of claim 12 wherein the valve assembly is positioned

on or adjacent the selector switch.

14. (Original) The fuel selector of claim 12 wherein the valve assembly comprises:
two fuel inputs, with a first fuel input connected to the first fuel source and a second
fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from the first fuel

source or the second fuel source.

15. (Original) The fuel selector of claim 14 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source, responsive
to selection of the first fuel flow or the second fuel flow via the selector switch and a corresponding

operation of the valve assembly.

16. (Original) The fuel selector of claim 14 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control the first
fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively control the

second fuel flow to the engine.

17. (Original) The fuel selector of claim 12 wherein the first fuel source is a liquefied

petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline source.

18. (New) The fuel selector of claim 10 wherein the fuel solenoid is a carburetor
shutoff solenoid.
19. (New) The fuel selector of claim 10 wherein positioning the selector switch in the

first fuel mode enables the selection of a first fuel source to the generator, and positioning the
selector switch in the second fuel mode enables the selection of a second fuel source to the

generator.
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REMARKS
Claims 1-17 are pending in the present application. In the Office Action mailed June 24,
2021, the Examiner rejected claims 1-17 on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 2, 8, 17, 18, and 19 of U.S. Patent No. 10,598,101. The Examiner next
rejected claims 10 and 11 under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al. (US
Pub. 2007/0137591).
Claims 1-9 and 12-17 were indicated as containing allowable subject matter. Such

indication is appreciated.

Non-Statutory Double Patenting Rejection

The Examiner rejected claims 1-17 on the ground of non-statutory double patenting as
being unpatentable over claims 1-2, 8, 17, 18, and 19 of U.S. Patent 10,598,101.

Responsive to the rejection, a properly executed Terminal Disclaimer is being filed
concurrently herewith to obviate the non-statutory double patenting rejection(s). The $170
Terminal Disclaimer fee under 37 CFR 120(d) is also being concurrently paid via EFS-WEB. As
such, Applicant respectfully requests withdrawal of the double patenting rejection of claims 1-17
on the ground of non-statutory double patenting as being unpatentable over claims 1-2, 8, 17, 18,

and 19 of U.S. Patent 10,598,101.

Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al.
Claim 10
The Examiner rejected claim 10 under 35 U.S.C. §102(a)(1) as being anticipated by

Sugimoto et al. (US Pub. 2007/0137591) — hereinafter “Sugimoto”. In rejecting the claim, the
Examiner asserted (in part) that Sugimoto discloses “a selector switch (12) having a first fuel mode
(cutoff mode shown in figure 7) and a second fuel mode (first position fuel bottle mode shown in
figure 7),” a “solenoid switch (kill switch 74),” and a “fuel solenoid having open and closed
positions (kill switch associated with fuel so 74 controls a fuel solenoid).” Office Action,
06/24/2021, p. 5. Without acquiescing to the rejection, Applicant has elected to amend claim 10 to
further clarify the invention.

As amended, claim 10 calls for, a fuel selector of a dual fuel generator including a selector
switch having a first fuel mode and a second fuel mode; a fuel solenoid having open and closed
positions; and a solenoid switch having open and closed positions to activate and deactivate the

fuel solenoid; wherein, when the selector switch is in the first fuel mode, the solenoid switch and
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the fuel solenoid are in the closed positions and, when the selector switch is in the second fuel
mode, the solenoid switch and the fuel solenoid are in the open positions.

Applicant believes claim 10 to be patentably distinct from that which is disclosed in
Sugimoto. That is, Sugimoto does not anticipate that which is called for in claim 10, as anticipation
under 35 U.S.C. §102(a)(1) requires that “[t]he identical invention must be shown [in the reference]
in as complete detail as is contained in the ... claim.” MPEP §2131 (citing Richardson v. Suzuki
Motor Co., 868 F.2d 1226, 1236 (Fed. Cir. 1989)). As will be set forth in detail here below,
Sugimoto does not disclose each and every element of claim 10 and thus does not anticipate the
claim as “[a] claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described, in a single prior art reference.” MPEP §2131 (citing
Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 (Fed. Cir. 1987)).

Sugimoto discloses an engine generator 1 that includes a combustion engine 30, a fuel
supply system Fa for supplying a fuel gas to the engine 30, an ¢lectric generator 40 to be driven for
operation by the engine 30, a power control unit 41 for controlling power generated by the generator
40, and an electronic control unit (ECU) 89 for controlling the engine 30 and the fuel supply system
Fa. Sugimoto, 9[0042]. The fuel supply system Fa is provided with one or a plurality of fuel bottles
61, namely, first fuel or internal fuel sources. Id. at §[0071]. An external fuel system Fb includes
an external fuel bottle 71, namely, a second fuel or an external fuel source. Id. at J[0073]. A fuel
system selector valve 12 connects either a first fuel system that supplies the first fuel gas to the
engine 30 or a second fuel system that supplics the second gas to the engine 30. Id. at §]0082].
The fuel system selector valve 12 can be set in a first position, where the knob of the fuel system
selector valve 12 is at a first position marked with "Internal fuel” to connect the first fuel system to
the engine 30 to supply the first fuel gas to the engine 30, in a second position, where the knob of
the fuel system selector valve 12 is at a second position marked with "External fuel" to connect the
second fuel system to the engine 30 to supply the second fuel gas to the engine 30, and in a cutoff
position, where the knob of the fuel system selector valve 12 is at a cutoff position, where the knob
of the fuel system selector valve 12 is at a neutral position marked with "Off" to stop supplying
fuel gas to the engine 30 by disconnecting both the first and the second fuel system from the engine
30. Id. at §[0082]. The fuel system selector valve 12 is changed from the first to the second position
and from the second to the first position via the neutral position. Id. at §[0082]. Sugimoto
additionally discloses that the fuel system selector valve 12 functions as switches for starting and

stopping the engine 30 and controlling the ignition system — with a kill switch 74 for controlling
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the operation of the ignition system being opened and closed according to the operating position of
the fuel system selector valve 12. Id. at §[0083].

However, there is no disclosure in Sugimoto of a fuel solenoid having open and closed
positions, and a solenoid switch having open and closed positions to activate and deactivate the
fuel solenoid, along with the additional elements of claim 10. Contrary to the Examiner’s assertion
on page 5 of the Office Action, Sugimoto does not disclose a fuel solenoid controlled by kill switch
74. Sugimoto actually discloses a kill switch 74 that is opened and closed to control operation of
an ignition system of the engine 30. Sugimoto, [0083]. That is, FIG. 6 shows the kill switch 74
wired to operate an ignition coil 44 of the ignition system. Id. at §[0065]; FIG. 6. In contrast, a
skilled artisan would readily recognize that a “solenoid” is “a coil of wire usually in cylindrical
form that when carrying a current acts like a magnet so that a movable core is drawn into the coil
when a current flows and that is used especially as a switch or control for a mechanical device (such

”! This definition is consistent with the use of the term “solenoid” a disclosed in the

as a valve).
specification, with the specification disclosing that “[w]hen solenoid switch 32 is triggered, a
carburetor shutoff solenoid operatively connected to the solenoid switch 32 is activated and shuts
off the flow of gasoline to the carburctor 16.” Specification, §]0032]. However, Sugimoto’s
ignition coil 44 does not have a movable core of a solenoid as instead Sugimoto discloses that the
“ignition coil 44 (FIG. 6) provided with a primary winding” and that the “ignition coil 44 raises an
input voltage up to a high voltage and applies a high-voltage pulse to the ignition plug 42 in
response to an ignition signal provided at a specific crankshaft position.” Sugimoto, g [0065].
Thus, one skilled in the art would readily recognize that an ignition coil, like ignition coil 44, is a
transformer having two wire windings or coils used to generate high-voltage spark pulses and that
such an ignition coil would not have a movable core like a solenoid. Since the ignition coil 44 is
not a solenoid, therefore, the kill switch 74 does not control a solenoid and is not a solenoid switch.
As aresult, Sugimoto cannot be said to teach or suggest a solenoid switch having open and closed
positions to activate and deactivate a fuel solenoid; wherein, when a selector switch is in a first fuel
mode, the solenoid switch and the fuel solenoid are in closed positions and, when the selector
switch is in a second fuel mode, the solenoid switch and the fuel solenoid are in open positions; as

called for in claim 10.

! See Merriam-Webster Online Dictionary, iiips//www merrianrwebster comddictionanv/solenoid
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For at least these reasons, Sugimoto fails to teach each and every element of claim 10 and
thus fails to anticipate the claim, as “[a] claim is anticipated only if each and every element as set
forth in the claim is found, either expressly or inherently described, in a single prior art reference.”
MPEP §2131 (citing Verdegaal Bros. v. Union Qil Co. of California, 814 F.2d 628, 631 (Fed. Cir.
1987)). Applicant therefore believes that claim 10 is patentably distinct from Sugimoto and

respectfully requests withdrawal of the rejection of claim 10 and the claims dependent therefrom.

Newly Added Claims

In addition to the above remarks, Applicant has newly presented claims 18 and 19 in the
present response. No new matter is included by way of the newly presented claims. Support for
new claim 18 can be found at least in paragraph [0032] of the Specification and in FIGS. 2 and 6
of the Drawings. Support for new claim 19 can be found at least in paragraphs [0020]-[0021],
[0028], and [0030] of the Specification and in FIGS. 2, and 5-6.

Claim 18 is believed to be patentably distinct over the applied art as Sugimoto cannot be
said to teach or suggest wherein a fuel solenoid is a carburetor shutoff solenoid along with the
additional elements of claim 18 by dependency on claim 10.

Claim 19 is believed to be patentably distinct over the applied art as Sugimoto cannot be
said to teach or suggest wherein positioning a selector switch in a first fuel mode enables the
selection of a first fuel source to a generator, and positioning the selector switch in a second fuel
mode enables the selection of a second fuel source to the generator along with the additional

clements of claim 19 by dependency on claim 10.

Conclusion

Therefore, in light of at least the foregoing, Applicant respectfully believes that the present
application is in condition for allowance. As a result, Applicant respectfully requests timely
issuance of a Notice of Allowance for claims 1-19.

No fees are deemed necessary for the claims newly presented herein, as the total number

of independent claims is less than 3 and the total number of claims is less than 20.
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Applicant appreciates the Examiner’s consideration of these Amendments and Remarks
and cordially invites the Examiner to call the undersigned, should the Examiner consider any

matters unresolved.
Respectfully submitted,

/Andrew C. Stark/

Andrew C. Stark
Registration No. 65,742
Phone 262-268-8100
acs(@zpspatents.com

Dated: September 24, 2021
Attorney Docket No.: CET1090.075

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, W1 53074
262-268-8100
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General Authorization and Extension of Time

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-2623. Should no proper payment be enclosed herewith, as by credit card
authorization being in the wrong amount, unsigned, post-dated, otherwise improper or informal or
even entirely missing, the Commissioner is authorized to charge the unpaid amount to Deposit
Account No. 50-2623. If any extensions of time are needed for timely acceptance of papers
submitted herewith, Applicant hereby petitions for such extensions under 37 C.F.R. §1.136 and
authorizes payment of any such extensions fees to Deposit Account No. 50-2623. Please consider
this a general authorization to charge any fee that is due in this case, if not otherwise timely paid,

to Deposit Account No. 50-2623.

/Andrew C. Stark/
Andrew C. Stark
Registration No. 65,742
Phone 262-268-8100
acs(@zpspatents.com

Dated: September 24, 2021
Attorney Docket No.: CET1090.075

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, W1 53074
262-268-8100
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DETAILED ACTION
1. This action is in response to applicant's amendment received on 6/11/2021.
Amended claims 8 is acknowledged and the following new grounds of rejection below
are formulated.
Notice of Pre-AIA or AIA Status
2. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Double Patenting
3. Claims 1-17 of this application is patentably indistinct from claims 1-2, 8, 17, 18,
and 19 of Application No. 15/015205. Pursuant to 37 CFR 1.78(f), when two or more
applications filed by the same applicant or assignee contain patentably indistinct claims,
elimination of such claims from all but one application may be required in the absence
of good and sufficient reason for their retention during pendency in more than one
application. Applicant is required to either cancel the patentably indistinct claims from all
but one application or maintain a clear line of demarcation between the applications.
See MPEP § 822.
4. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference

claim(s) because the examined application claim is either anticipated by, or would have
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been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to

www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.
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5. Claims 1-17 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-2, 8,17, 18, and 19 of U.S. Patent No. 10,598,101.
Although the claims at issue are not identical, they are not patentably distinct from each
other because the limitations are similar.

6. Claims 1-17 rejected on the ground of nonstatutory double patenting over claims
1-2,8,17,18, and 19 of U.S. Patent No. 10,598,101 since the claims, if allowed, would
improperly extend the “right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158
USPQ 210 (CCPA 1968). See also MPEP § 804.

Claim Rejections - 35 USC § 102
7. In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —
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(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

9. Claim(s) 10-11 is/are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Sugimoto (U.S. Publication 2007/0137591), hereinafter “Sugimoto”.

Regarding claim 10, Sugimoto discloses a fuel selector of a dual fuel generator
comprising: a selector switch (12) having a first fuel mode (cutoff mode shown in figure
7) and a second fuel mode (first position fuel bottle mode shown in figure 7); a solenoid
switch (kill switch 74) having open and closed positions; and a fuel solenoid having
open and closed positions (kill switch associated with fuel so 74 controls a fuel
solenoid); wherein, when the selector switch (12) is in the first fuel mode (cutoff position
shown in figure 7), the solenoid switch and the fuel solenoid are in the closed positions
(shown in figure 7 that kill switch is closed) and, when the selector switch is in the
second fuel mode (first position shown in figure 7), the solenoid switch (74) and the fuel
solenoid are in the open positions (shown in figure 7). Examiner notes that claim 10 is
very broad and does not mention the two different fuels. Therefore the first fuel mode
can be the fuel cut off mode and the second fuel mode can be regarded as the fuel
bottle supply mode (first position).

Regarding claim 11, Sugimoto discloses the fuel selector of claim 10 wherein the
selector switch (12) triggers the solenoid switch (74) when changed from the second
fuel mode to the first fuel mode, so as to cause the solenoid switch and the fuel solenoid
to operate in the closed positions (shown in figure 7). Examiner notes that when the
switch (12) is changed from a fuel bottle mode to the off mode, the kill switch (74) is

triggered to be closed.
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Allowable Subject Matter
10. Claims 1-7, 9, 12-17 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the
limitations of the base claim and any intervening claims.
11.  The following is a statement of reasons for the indication of allowable subject
matter: There is no prior art that teaches all the limitations that teaches all the
limitations of claim 1, but more specifically, a fuel selector switch for a dual fuel
generator having valve assembly fluidly coupled to a first fuel source and a second fuel
source, a used can manually select one of a first fuel or a second fuel depending on the
position of the selector switch, the valve assembly having two fuel inputs and two fuel
outputs. All depending claims are allowable.

Response to Arguments
12.  Applicant’s arguments, filed on 6/11/2021, with respect to claim 1 have been fully
considered and are persuasive. The rejections of claims 1-8 have been withdrawn.
13.  Applicant’s arguments with respect to claim(s) 10 and 11 have been considered
but are moot because the examiner refers to other portions of Sugimoto to form a new
ground of rejection.

Conclusion

14.  The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Refer to PTO-892.
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15.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SYED O HASAN whose telephone number is (571)272-
0990. The examiner can normally be reached on Monday-Friday; 11AM-7PM.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Lindsay Low can be reached on (571) 272-1196. The fax phone number for
the organization where this application or proceeding is 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 may be 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.
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/SYED O HASAN/
Primary Examiner, Art Unit 3747
6/18/2021
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EAST Search History

EAST Search History (Prior Art)

Ref

.~ Hits
# M

 Default Plurals
- Operator '

'US-PGPUB;
USPAT;

12015/06/23
14:16 |

'US-PGPUB; |
_USPAT;

USOCR

'US-PGPUB;
“USPAT;

_USOCR

123/525.ccls.

'US-PGPUB;
_USPAT;

USOCR;

FPRS; EPO;

JPO;
‘DERWENT

123/525.ccls. and (dual near3 fuel
near3 generator)

'US-PGPUB;
(USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

123/525.ccls. and (((multiple near3
fuel) or bi-fuel) near3 generator)

'US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO;

JPO;
' DERWENT

1123/525.ccls. and (((multiple near3 :
. fuel) or bi-fuel or (LPG near5 gasoline))
-nearl0 generator)

'US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
:DERWENT

12015/06/23 |
14:17 |

12015/06/23
1418

1 2015/06/23
114:20 5

12015/06/23
1420

1 2015/06/23
14:21 :

12015/06/23
14:22 5

(((multiple near3 fuel) or bi-fuel or (LPG
_near5 gasoline)) near10 generator)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
 DERWENT

12015/06/23
14:22 :

(((multiple near3 fuel) or bi-fuel or (LPG
- near5 gasoline)) near10 generator)
- same (switch)

'US-PGPUB;
_USPAT;
'USOCR;

12015/06/23
14:23 '
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'FPRS; EPO;
IPO; |
'DERWENT

f02D19/0676.cpc.

F02D19/0676.cpc. and (generator)

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

:USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12015/06/23
114:23 5

12015/06/23
1424

' F02M21/0293.cpc. and (generator)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12015/06/23
14:24 |

' F02M21/0236.cpc. and (generator)

'US-PGPUB;
 USPAT; ‘
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12015/06/23
14:25 5

' F02M21/0233.cpc. and (generator)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 2015/06/23
14:27 %

_F02M13/08.cpc. and (generator)

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT

12015/06/23
114:29 i

(generator) and (dual near3 fuel) and
(selectro near3 switch)

US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12015/06/23 |
14:32 ?

(generator) and (dual near3 fuel) and
(selector near3 switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

12015/06/23
14:32 ‘
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JPO;
DERWENT

(generator) and ((dual near3 fuel) or
(bi-fuel) or (multiple near3 fuel)) and
- (selector near3 switch)

.US-PGPUB;
USPAT;
' USOCR;
.FPRS; EPO;
.JPO; ?
‘DERWENT

12015/06/23 |
14:33 |

(generator) and ((dual near3 fuel) or
. (bi-fuel) or (multiple near3 fuel)) and
(fuel near5 select$4 near5 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; %
' DERWENT

12015/06/23
114:39 :

(generator or genset) and ((dual near3
. fuel) or (bi-fuel) or (multiple near3
-fuel)) and (fuel near5 select$4 near5
switch)

'US-PGPUB;
_USPAT;
‘USOCR;
'FPRS; EPO;
JPO; |
‘DERWENT

12015/06/23
14140 |

1137/383.ccls.

.US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12015/06/23
14:58 :

137/384.8.ccls.

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12015/06/23
14:58 :

1317/317.5.ccls.

US-PGPUB;
USPAT;
USOCR; |
'FPRS; EPO;
JPO; ?
'DERWENT

12015/06/23
15:04 |

1273/317.5.ccls.

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12015/06/23
1504

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12015/06/23
115:06 5
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JPO;
DERWENT

1292/290.ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO; |
.JPO; ?
‘DERWENT

12015/06/23 |
15:07 |

149/503.ccls.

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12015/06/23
115115 :

1123/2-3.ccls. and (fuel near5 switch)

'US-PGPUB;
USPAT;
‘USOCR;
_FPRS; EPO;
JPO; :
' DERWENT

12015/06/23
15116 |

(generator) same (LPG near20
- gasoline)

.US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
-JPO; %
SDERWENT

12015/06/23
15:35 :

(generator) same (LPG near20
_gasoline)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12015/06/23
15:35 :

(fuel near3 select$4 near3 switch) and
(LPG near20 gasoline)

US-PGPUB;
- USPAT;
USOCR; |
FPRS; EPO;
-JPO; ?
. DERWENT

12015/06/23
115:53 5

(select$4 near3 switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12015/06/23
1555

(select$4 near3 switch) same

(enclosure)

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

12015/06/23
115:55 :
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JPO;
DERWENT

(switch) same (enclosure) same (first
_near3 valve) same (second near3 valve)

_US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
DERWENT

(switch) same (genset) same (first :
- near3 valve) same (second near3 valve) .

'US-PGPUB; |

USPAT;

USOCR;
FPRS; EPO; |

JPO;
:DERWENT

12015/06/23 |
115:56 ?

12015/06/23
115:58 é

(genset) and ((switch) same (first near3
valve) same (second near3 valve))

US-PGPUB;
USPAT;
‘USOCR;
FPRS; EPO;

JPO;
‘DERWENT

(slider near3 switch).ti.

'US-PGPUB;
USPAT;

USOCR;

FPRS; EPO; |

JPO;
- DERWENT

'US-PGPUB; |
USPAT

12015/06/23
115:58 ?

12015/06/23
16:17 |

12015/06/23
116:19 |

("7135651" | "7223931").PN. OR
("7772508").URPN.

'US-PGPUB;
'USPAT;
'USOCR

1 2015/06/23
116:20 5

12015/06/23
116:23 :

12015/06/23 |
:16:23 5

1290/1A.ccls. and (groove or slot)

'US-PGPUB;
USPAT;

USOCR;

FPRS; EPO;

JPO;
- DERWENT

1290/1A.ccls. and (switch)

'US-PGPUB;
(USPAT;

USOCR;

.FPRS; EPO;

JPO;
:DERWENT

12015/06/23
116:24

12015/06/23
16:25
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1290/1A.ccls. and (select$4 near3
switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

. (select$4 near3 switch).ti. .US-PGPUB;
5 USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
'DERWENT

(fuel near3 select$4 near3 switch).ti. -US-PGPUB;
? USPAT; ‘
:USOCR;
_FPRS; EPO;
JPO; ?
. DERWENT

1 2015/06/23
-16:31 5

12015/06/23
16:25

1 2015/06/23
116:30 ?

12015/06/23
116:30 f

123/525.ccls.

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; 5
DERWENT

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 123/525.ccls. and (switch) 'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPO; |
:DERWENT

123/525.ccls. and (switch) and (dual
- near3 fuel)

US-PGPUB;
_USPAT;

12015/06/23
116:38 5

12015/06/23
16:38

12015/06/23 |
116:38 |

12015/06/23
116:38 5

148/180C.ccls. 12015/06/23

16:39

12015/06/23
116:39 ?

12015/06/23
116:39 é

12015/06/23 |
116:39 |
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USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

1 S56 :15 1("20130122439" | "20130098349" | 'US-PGPUB; OR ‘OFF 2015/06/29
% % "20060169238" | "20040240141" | USPAT; ; § 14:24 f
"4489699").PN. USOCR; § : %
; 'FPRS; EPO;
JPO; 5
. DERWENT

557 2 (dual near3 fuel near3 engine) same ~ US-PGPUB; OR OFF  2015/12/17
i : (fuel near3 handle) USPAT; 118:15 :
| USOCR | |

' S58 3 (dual near3 fuel near3 engine) same ~  US-PGPUB; OR ‘OFF  2015/12/17
: (fuel near3 handle)  USPAT; 118:16 5
| USOCR; | : |
FPRS; EPO;
JPO; 5
:DERWENT

559 (16 - (dual near3 fuel near3 engine) same  US-PGPUB; OR ‘OFF  2015/12/17
% % . (fuel near3 lever) ' USPAT; 118:17 :
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

.S60 5 (dual near3 fuel near3 engine) same  US-PGPUB; OR ‘OFF  2015/12/17
: (fuel near3 valve near3 (lever or switch  USPAT; 118:23 5
.or handle)) ‘USOCR; : ?
'FPRS; EPO;
JPO; ?
:DERWENT

S61 6 (dual near3 fuel near3 (engine or 'US-PGPUB; OR ‘OFF  2015/12/17
? - generator)) same (fuel near3 valve -USPAT; 118:45 '
- near3 (lever or switch or handle)) ‘USOCR; :

'FPRS; EPO;

.JPO; 5

‘DERWENT

S62 24 - (dual near3 fuel near3 (engine or , ; : 12015/12/17
% f _generator)) same (fuel near3 (valve or  USPAT; 118:45 :
-supply) near3 (lever or switch or - USOCR; : 5
handle)) 'FPRS; EPO;
.JPO; 5
SDERWENT

1 S$63 14,939  (gas near3 station).ti. 'US-PGPUB; OR OFF  2015/12/17
USPAT; 18:55 :
USOCR; %
'FPRS; EPO;
JPO; |
‘DERWENT
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(gas near3 station).ti. and lever

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12015/12/17
1855

(generator).ti. and ((dual or multiple)
near3 (fuel))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12015/12/17
118:56 ?

(generator).ti. and ((dual or multiple)
near3 (fuel)) and (engine)

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12015/12/17
118:56 f

(generator).ti. and (((dual or multiple)
-near3 (fuel)) same (switch or handle or
lever)) and (engine)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12015/12/17
118:56 5

'US-PGPUB;
_USPAT;
'USOCR

12017/12/28
;20:09 :

' F02D19/0613.cpc. and ((dual near3
fuel) same (switch))

'US-PGPUB;
USPAT;
'USOCR

12018/01/02
120:38 ?

F02D19/0613.cpc. and ((dual near3
fuel) same (switch))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
:DERWENT

12018/01/02
120:38 f

F02D19/0647.cpc. and ((dual near3
fuel) same (switch))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/01/02
120:39 ?

_F02D19/0647.cpc. and ((dual near3
fuel) same (switch))

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; '
DERWENT

12018/01/02
120:39 :
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F02D19/06.cpc. and ((dual near3 fuel)
-same (switch))

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

' FO2M13/08.cpc. and ((dual near3 fuel)
-same (switch))

US-PGPUB;
_USPAT;
USOCR; |
FPRS; EPO;

JPO;
DERWENT

US-PGPUB;
{USPAT; :

USOCR;

FPRS; EPO;

JPO;
:DERWENT

(geneartor) same (fuel near3 switch)
-same (valve near3 assembly)

US-PGPUB;
USPAT; '
USOCR;
_FPRS; EPO;

JPO;
' DERWENT

(generator) same (fuel near3 switch)
- same (valve near3 assembly)

'US-PGPUB;
_USPAT;
USOCR;
.FPRS; EPO;

JPO;
:DERWENT

(generator) same (fuel near3 valve)

US-PGPUB;
_USPAT;

. USOCR;

FPRS; EPO; -

JPO;
DERWENT

(generator) same (dual near2 fuel
- near3 valve)

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(generator) same (dual near2 fuel
_near3 switch)

US-PGPUB;
USPAT;
‘USOCR;
FPRS; EPO;

JPO;
:DERWENT

12018/01/02
20:40

12018/01/02
120:41 ?

12018/08/01
21:24 5

12018/08/01
121225 |

12018/08/01
21:25 é

12018/08/01 |
21:26 |

12018/08/01
21:26 5

12018/08/01
21:27 |
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(generator) same (dual near3 fuel
_near3 switch)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/01
21:28

(gaseous near3 fuel) same (dual near3
fuel near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/01
2154

(gaseous near3 fuel) same (fuel near3
select$4 near3 switch)

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12018/08/01
21156 5

' F02D19/0613.cpc. and (switch same
valve)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/01
122:03 5

_F02D19/0613.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO; 5
:DERWENT

12018/08/01
122:04 |

F02D19/081.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
_USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/01 |
122:08 |

' F02D19/0642.cpc. and (switch same
valve same (user or operator))

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;
IPO; |
'DERWENT

12018/08/01
122:10 5

12018/08/02
14:52 |

12018/08/02
- 14:53 5

'US-PGPUB;
_USPAT;
'USOCR;

12018/08/02
14:53 '
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'FPRS; EPO;
IPO; |
'DERWENT

"20060169238"

"20130098349"

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

:USOCR;
'FPRS; EPO;
.JPO; :
:DERWENT

12018/08/02
114:53 5

12018/08/02
14:55 |

"20130122439"

.US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12018/08/02
14:58 5

12018/08/02
14:58

12018/08/02
115:01 |

12018/08/02
15:01 |

1123/198E.ccls. and (dual near3 fuel)

_US-PGPUB;
USPAT;
USOCR; |
FPRS; EPO;
JPO; ?
:DERWENT

12018/08/02
115:02 5

1123/2.ccls. and (dual near3 fuel)

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/02
116:27 5

60/39.463. and (dual near3 fuel)

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPQ; |
DERWENT

12018/08/02
16:31 é

US-PGPUB;
_USPAT:;
'USOCR;

12018/08/02
116:31
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'FPRS; EPO;
IPO; |
'DERWENT

1 60/39.463.ccls. and ((dual near3 fuel)
same (valve))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

%"4489699"

:USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/02
116:32 |

12018/08/02
17:42

. generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve
_near2 handle) same (user or operator
- or manual or manually))

.US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12019/06/16
123:09 5

generator and (((dual or multiple or
- second$4) near3 (fuel)) same (valve
_near2 handle))

'US-PGPUB;
 USPAT; ‘
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12019/06/16
2310

_generator and (((dual or multiple or
-second$4) near3 (fuel)) same (valve
-near3 handle))

US-PGPUB;
USPAT; '
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/16
123:10 :

_generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve)
. same (user or operator or manual or
- manually))

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT

12019/06/16
23:12 |

. generator and (((dual or multiple or

. second$4) near3 (fuel)) same (valve)
-same (user or operator or manual or
- manually) same switch)

.US-PGPUB;
USPAT;
"USOCR;
FPRS; EPO;
JPO;

‘DERWENT

12019/06/16 |
123:13 |

12019/06/16
123:23 :
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_F02D19/0676.cpc. and ((valve) same
. (user or operator or manual or
~manually) same switch)

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12019/06/17
1717

F02D19/0681.cpc. and ((valve) same
(user or operator or manual or
- manually) same switch)

US-PGPUB; |
_USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/17
17:21 :

12019/06/17
117:25 |

F02B2063/046.cpc. and ((valve) same
. (user or operator or manual or
“manually) same switch)

'US-PGPUB;
 USPAT;
USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12019/06/17
117:29 ?

' F02B2063/046.cpc. and ((valve) same
- (user or operator or manual or
manually))

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;
IPO; |
' DERWENT

12019/06/17
117:29 5

F02B2063/046.cpc. and ((valve) same
- (user or operator or manual or

- manually or mechanically or
“mechanical))

US-PGPUB;
USPAT;
- USOCR;
FPRS; EPO;
JPO; |
:DERWENT

12019/06/17
17:54 f

. F02B63/048.cpc. and ((valve) same
- (user or operator or manual or
“manually or mechanically or

. mechanical))

'US-PGPUB;
‘USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
'DERWENT

12019/06/17
17:54 |

(((dual or multiple or second$4 or bi)
_near3 (fuel)) same generator) and

- ((valve) same (user or operator or
“manual or manually or mechanically or
- mechanical))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12019/06/17
118:00 ?

- (((dual or multiple or second$4 or bi)

- near3 (fuel)) same generator) and

- ((valve) same (user or operator or
“manual or manually or mechanically or
- mechanical) same handle)

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

1 2019/06/17
118:01 :
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JPO;
.DERWENT
5119:14 - (((dual or multiple or second$4 or bi)  US-PGPUB; OR
-near3 (fuel)) same generator).ti. and  USPAT;
- ((valve) same (user or operator or ' USOCR;
“manual or manually or mechanically or  FPRS; EPO;
“mechanical)) .JPO; 5
: :DERWENT
$120:5 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: _near3 (fuel)) same generator).ti. and  USPAT; ?
((valve) same handle) USOCR;
g 'FPRS; EPO;
.JPO; 5
 DERWENT
'S121 139 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
? . near3 (fuel)) same generator) and USPAT; 5
- ((valve) same handle) USOCR;
% 'FPRS; EPO;
.JPO; ?
:DERWENT
S122 34 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
_near3 (fuel)) same generator) and  USPAT;
- ((valve) near3 handle) USOCR,;
% 'FPRS; EPO;
JPO; ?
DERWENT
$123:555 _generator and (((dual or multiple or 'US-PGPUB; OR
. second$4 or bi) near3 (fuel)) same USPAT;
- (valve) same (user or operator or USOCR;
“manual or manually)) 'FPRS; EPO;
% .JPO; ?
:DERWENT
5124 :310 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: near3 (fuel)) same generator) and USPAT; ?
- ((valve) near3 (switch or lever or USOCR,;
selector)) 'FPRS; EPO;
% -JPO; :
. DERWENT
S125:275  (generator same (case or casing or 'US-PGPUB; OR
? - housing or enclosure)) and (((dual or  : USPAT; ?
- multiple or second$4 or bi) near3 ‘USOCR;
(fuel))) and ((valve) same (fuel near3  FPRS; EPO;
- (switch or lever or selector or handle))) JPO; 5
: :DERWENT
$126:9 . ("2007/0137591").URPN. USPAT OR
§127 725,165 (generator).ti. engine and (((dual or .US-PGPUB; OR
: “multiple or second$4 or bi) near3 USPAT; ?
% . USOCR;

12019/06/17 |
118:05 5

12019/06/17
118:12 :

12019/06/17
18112

12019/06/17
118:12 :

12019/06/17
118:23 f

12019/06/17
118:23 5

12019/06/17
118:36 :

1 2019/06/17
:18:40 5
12019/06/17
18:48 :
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(fuel))) and ((valve) same (fuel near3  FPRS; EPO;
. (switch or lever or selector or handle))) :JPO; ?
: :DERWENT

15128:23 (generator).ti. and engine and (((dual  US-PGPUB; OR :ON 1 2019/06/17
% % _or multiple or second$4 or bi) near3  USPAT; 118:49 5
(fuel))) and ((valve) same (fuel near3  USOCR; :
(switch or lever or selector or handle))) FPRS; EPO;
? JPO; 5
DERWENT

15129 :47 (generator).ti. and engine and (((dual  US-PGPUB; ' OR ‘ON 12019/06/17
-or multiple or second$4 or bi) near3 -USPAT; 118:49 i
- (fuel))) and ((fuel near3 (switch or ‘USOCR; ? ?
lever or selector or handle))) 'FPRS; EPO;
5 JPO; 5
:DERWENT

151300 (((dual or multiple or second$4 or bi)  US-PGPUB; OR :ON 1 2019/06/17
- near3 (fuel) near3 gnerator)) and ‘USPAT; - 18:56 ?
(second$4 near3 (fuel near3 (switch or  USOCR; :
lever or selector or handle))) .FPRS; EPO;
.JPO; 5
DERWENT

1S131:18 (((dual or multiple or second$4 or bi)  US-PGPUB; ' OR ‘ON 12019/06/17
_near3 (fuel) near3 generator)) and - USPAT; 118:57 5
. (second$4 near3 (fuel near3 (switch or  USOCR; ? ?
- lever or selector or handle))) _FPRS; EPO;
JPO; ?
:DERWENT

1513234 (((dual or multiple or second$4 or bi)  US-PGPUB; OR :ON 12019/06/17
% % - near3 (fuel) near3 generator)) and ‘USPAT; -19:00 5
((user or manual or manually or ' USOCR; :
- operator or mechanically) same (fuel ~ FPRS; EPO;
. near3 (switch or lever or selector or JPO; :
_handle))) ' DERWENT

15133:393 (generator or genset) and (((dual or ~ US-PGPUB; OR ‘ON - 2019/06/17
“multiple or second$4 or bi) near3  USPAT; 119:03
. (fuel))) and ((user or manual or ‘USOCR; : ?
“manually or operator or mechanically)  FPRS; EPO;
_same (fuel near3 (switch or lever or JPO; 5
- selector or handle))) :DERWENT

S134 433 123/525.ccls. USPAT OR OFF  2019/06/17
S | | | f 119:31 |

1S135:186  123/525.ccls. and (fuel same valve 'US-PGPUB; OR ‘OFF  2019/06/17
% % -same (handle or switch or lever or  USPAT; 119:31 '
selector)) USOCR; : 5
| FPRS; EPO;
:JPO;
‘DERWENT
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123/525.ccls. and (generator or genset) US-PGPUB;
- and (fuel same valve same (handle or
_switch or lever or selector))

'USPAT;
USOCR; |
FPRS; EPO; |
JPO; 5
:DERWENT

."20070137591" :US-PGPUB;

5 USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12019/09/25
- 13:50 f

12019/06/17
1932

12019/06/17
119:37 ?

S140 46

5141 63

USPAT

12019/09/25
113:50 5

%("20020134362"|"20040139943”|
-"20100258099" | "20110168133" |

US-PGPUB;
_USPAT

12019/09/25
. 13:50 :

12019/12/19

120:00
1"20110253102" | "20130047964" | :
1"20130220274" | "20140202430" |
1"20140238340" | "20140373531" |
1"20150122230" | "2722208" |
1"3384059" | "3412258" | "3659574" |
-"3718000" | "3783849" | "3888223" |
"4335697" | "4372276" | "4373493" |
1"4393848" | "4450821" | "4463735" |
- "4480595" | "4502453" | "4619240" |
1"4628871" | "4708094" | "4895124" |
- "4979480" | "5092305" | "5161496" |
1"5171487" | "5228423" | "5287839" |
."5320078" | "5325835" | "5379740" |
"5419291" | "5438968" | "5450832" |
- "5611312" | "5673670" | "5809979" |
."5816224" | "6082323" | "6213083" |
"6223730" | "6276345" | "6401685" |
- "6453877" | "6591817" | "6914342" |
-"7905469" | "8342158" | "8590510" |
."9435273" | "20040240141" |
1"20060169238" | "20130098349" |
1"20130122439" | "4489699").PN.

12021/02/23
. 08:07 :

12021/03/08
119:48 :

‘US-PGPUB; OR OFF  2021/03/08
USPAT : 119:48 |
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12021/03/08
120:36 |

'US-PGPUB; |
_USPAT

12021/03/08 |
21:16 |

US-PGPUB;
USPAT

12021/03/08
21:21 5

US-PGPUB;
{USPAT;

USOCR;

FPRS; EPO;

1JPO

'US-PGPUB;
_USPAT;

USOCR;

FPRS; EPO;

JPO

engine and (carbur$8 near3 solenoid
_near3 switch)

US-PGPUB;
USPAT;
‘USOCR; ;
FPRS; EPO;

JPO

_engine and geneartor and (carbur$8
_near3 solenoid near3 switch)

US-PGPUB;
_USPAT;
USOCR; |
'FPRS; EPO;

PO

_engine and generator and (carbur$8
near3 solenoid near3 switch)

'US-PGPUB; |
(USPAT;
USOCR;
FPRS; EPO; |

PO

1("20070137591" | "2398437" |
1"3911956" | "4323046" | "4375795" |
- "4471805" | "4492207" | "4750514" |
-"4788960" | "5934320" | "6543395" |
- "6591817" | "7591257" | "7802562" |
"7905469" | "8042569" | "8757139" |
1"8944027" | "9175601").PN.

'US-PGPUB;
USPAT

12021/03/08
22

12021/03/08
22

12021/03/08 |
212 |

12021/03/08
21:22 |

12021/03/08
21:22 |

12021/03/08
122:09 5

(generator) and (engine) and ((fuel
_near3 selector) same (second$4 near3
(outlet or output)))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
‘DERWENT

12021/06/15
12:17 |

(generator) and (engine) and ((dual
-enar3 fuel) same (second$4 near3
(outlet or output)))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/15
112:19
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JPO;
DERWENT

(generator) and (engine) and ((dual
_near3 fuel) same (second$4 near3
(outlet or output)))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and ((solenoid
_near3 switch) same (fuel adj solenoid))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and ((dual or
. second$4) near3 fuel) and (fuel near3
-solenoid near3 switch)

'US-PGPUB;
USPAT;
‘USOCR;
_FPRS; EPO;

JPO;
‘DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and (fuel near3
(cut or cut-off) near3 switch)

'US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;

JPO;
- DERWENT

(generator) and (engine) and ((dual or
- second$4) near3 fuel) and (fuel near3
- switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(generator) and (engine) and (((dual or
-second$4) near3 fuel) same (fuel near3
gswitch))

'US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
‘DERWENT

(engine) and (((dual or second$4)
- near3 fuel) same (selector near3
_switch) same (fuel near3 switch))

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

JPO;
:DERWENT

(engine) and (((dual or second$4)
-near3 fuel) same (fuel near3 switch))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

12021/06/15 |
112:19 |

12021/06/15
113:33 :

12021/06/15
13:37 |

12021/06/15
14:08 :

12021/06/15
14:09 :

12021/06/15
11410 |

12021/06/15
1413

12021/06/15
1441 :
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JPO;
DERWENT

0 _gneerator and (engine) and (((dual or

%348 generator and (engine) and (((dual or

-second$4) near3 fuel) same (fuel near3
- switch))

_US-PGPUB;

USPAT;

USOCR;
FPRS; EPO;

JPO;
DERWENT

_second$4) near3 fuel) same (fuel near3
;switch))

'US-PGPUB; |

USPAT;

USOCR;
FPRS; EPO;

JPO;
:DERWENT

12021/06/15 |
14:41 |

12021/06/15
1441 |

12021/06/15
- 14:59 :

1100 engine and ((fuel near3 selector) same

(fuel near3 switch))

12021/06/15
17:11 |

2 _engine and ((fuel near3 selector) same

(kill near3 switch))

12021/06/15
17:11 s

4 engine and ((fuel near3 selector) same

(kill near3 switch))

'US-PGPUB;
 USPAT;
- USOCR;
_FPRS; EPO;

JPO;
:DERWENT

12021/06/15
17:11 |

0 _engine and ((dual near3 duel) same (kill

_near3 switch))

US-PGPUB;
_USPAT;
USOCR;
FPRS; EPO;

JPO;
DERWENT

12021/06/15
17:12 |

0 _engine and ((dual near3 fuel) same (kill

5 _engine and ((dual near3 fuel) same

7 ("20070215223" | "4287908" |

_near3 switch))

US-PGPUB;
USPAT;
- USOCR;
FPRS; EPO;

JPO;
:DERWENT

((cut or cut-off) near3 switch))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;

JPO;
‘DERWENT

"4364370" | "4416244" | "5555873" |
-"7954479" | "9523497").PN.

'US-PGPUB;
USPAT

12021/06/15
1712

12021/06/15
17:12 |

12021/06/15
17:17 '
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12021/06/15
1727

generator and (solenoid near3 switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12021/06/17
116:52 ?

generator and ((solenoid near3 switch)
near5 (closed))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; ?
' DERWENT

12021/06/17
116:53 é

_generator and ((solenoid near3 switch)
_near5 (closed) near5 open)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12021/06/17 |
116:53 ?

generator and ((solenoid near3 switch)
- near5 (closed) near5 (fuel))

.US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
-JPO; %
DERWENT

12021/06/17
16:54 |

_generator and ((solenoid near3 switch)
-same (fuel near3 mode))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
17:09 f

_generator and ((solenoid near3 switch)
-same (fuel))

'US-PGPUB; |
USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
117:09 5

generator and ((solenoid near3 switch)
-same (fuel near3 solenoid))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12021/06/17
1710

_generator and ((solenoid near3 switch)
-same (fuel near3 solenoid) same
closed)

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/17
117:23 :
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JPO;
DERWENT

_engine and ((solenoid near3 switch)
-same (fuel near3 solenoid) same closed
-same (first near3 mode))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12021/06/17
17:27 |

engine and (((fuel near3 solenoid near3
- switch) near5 closed) same (first near3
mode))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
:JPO; 5
 DERWENT

12021/06/17
17:28 :

_engine and (((fuel near3 solenoid near3
. switch) near5 closed) same (selector
_near3 switch))

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; %
DERWENT

12021/06/17 |
117:29 :

engine and (((fuel near3 solenoid near3
- switch) near5 closed) same (mode))

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
117:29 :

_engine and (((fuel near3 solenoid near3
_switch) near5 closed))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; |
DERWENT

12021/06/17
17:29 '

_engine and (((solenoid near3 switch)
near5 closed) same (fuel near3
solenoid) same (operator or manual))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
‘DERWENT

12021/06/17
118:16 5

_engine and (((solenoid near3 switch)

. near5 closed) same (fuel near3

. solenoid) same (operator or manual or
user))

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12021/06/17
1816

. engine and (((solenoid near3 switch)

- near5 closed) same (fuel near3
solenoid) same (operator or manual or
. user))

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;

12021/06/17
118:23 5
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JPO;
DERWENT

1S$192:147  (engine or generator) and ((solenoid ~ US-PGPUB; OR ‘ON 12021/06/17
. near3 switch) same ((second$4 or dual) | USPAT; . 18:26 5
near3 fuel)) USOCR; :
'FPRS; EPO;
.JPO; 5
‘DERWENT

15193:23 _(engine or generator) and ((solenoid ~ US-PGPUB; :OR ‘ON :2021/06/17
? adj switch) same ((second$4 or dual)  USPAT; 118:27 5
- near3 fuel)) - USOCR; % %
'FPRS; EPO;
:JPO; 5
DERWENT

15194 :26 (engine or generator) and ((fuel near3  US-PGPUB; ' OR ‘ON 12021/06/17
- solenoid near3 switch) same USPAT; 118:33 :
- ((second$4 or dual) near3 fuel)) ‘USOCR; :
'FPRS; EPO;
JPO; |
‘DERWENT

15195:0 - ((fuel near3 solenoid near3 switch) 'US-PGPUB; OR :ON 12021/06/17
-same operator same ((second$4 or  USPAT; 118:36 5
_dual) near3 fuel)) 'USOCR; : 5
'FPRS; EPO;
JPO; ?
DERWENT

151960 ((fuel near3 solenoid near3 switch) 'US-PGPUB; OR ‘ON 12021/06/17
. same user same ((second$4 or dual)  : USPAT; :18:37 :
- near3 fuel)) ‘USOCR; ?
'FPRS; EPO;
JPO; %
:DERWENT

15197 :48 (engine or generator) and ((fuel near3  US-PGPUB; OR :ON 1 2021/06/17
% % (cut$4 or cut-off or stop) near3 switch)  USPAT; - 18:37 5
-same ((second$4 or dual) near3 fuel))  USOCR;
% 'FPRS; EPO;
.JPO; '
‘DERWENT

6/18/2021 4:03:38 PM
C:\Users\shasan2\Documents\EAST\Custom Office Templates\EAST\Workspaces\Dual Fuel Selector
Switch 14069747.wsp
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In the Claims

1. (Original) A fuel selector for use with a dual fuel generator, the fuel selector
comprising:

a valve assembly fluidly connected to each of a first fuel source and a second fuel
source, the valve assembly being operable to selectively control a first fuel flow and a second fuel
flow from the first fuel source and the second fuel source, respectively, to an engine of the dual
fuel generator; and

a selector switch positioned on the valve assembly to allow a user to manually
select one of the first fuel flow and the second fuel flow;

wherein the valve assembly comprises:

two fuel inputs, with a first fuel input connected to the first fuel source and
a second fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from the first

fuel source or the second fuel source.

2. (Original) The fuel selector of claim 1 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source, responsive
to selection of the first fuel flow or the second fuel flow via the selector switch, and a corresponding

operation of the valve assembly.

3. (Original) The fuel selector of claim 1 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control the first
fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively control the

second fuel flow to the engine.

4. (Original) The fuel selector of claim 3 wherein the first fuel valve and the second

fuel valve are non-solenoid, mechanical valves.
5. (Currently Amended) The fuel selector of claim 32 wherein the selector switch

provides for manual actuation of the first fuel valve and the second fuel valve between the open

and closed positions.
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6. (Original) The fuel selector of claim 1 further comprising a carburetor solenoid

switch configured to activate an associated carburetor solenoid when actuated.

7. (Original) The fuel selector of claim 6 wherein, when the selector switch is in a
first position, the selector switch actuates the carburetor solenoid switch, so as to activate the

carburetor solenoid and stop the second fuel flow to the engine.

8. (Currently Amended) The fuel selector of claim 76 wherein, when the selector

switch is in a second position, the carburetor solenoid allows the second fuel flow to the engine.

9. (Original) The fuel selector of claim 1 wherein the first fuel source is a liquefied

petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline source.

10. (Original) A fuel selector of a dual fuel generator comprising:
a selector switch having a first fuel mode and a second fuel mode;
a solenoid switch having open and closed positions; and
a fuel solenoid having open and closed positions;
wherein, when the selector switch is in the first fuel mode, the solenoid switch and
the fuel solenoid are in the closed positions and, when the selector switch is in the second fuel

mode, the solenoid switch and the fuel solenoid are in the open positions.

11. (Original) The fuel selector of claim 10 wherein the selector switch triggers the
solenoid switch when changed from the second fuel mode to the first fuel mode, so as to cause the

solenoid switch and the fuel solenoid to operate in the closed positions.

12. (Original) The fuel selector of claim 10 further comprising:

a valve assembly fluidly connected to each of a first fuel source and a second fuel
source, the valve assembly being operable to selectively control a first fuel flow and a second fuel
flow from the first fuel source and the second fuel source, respectively, to an engine of the dual
fuel generator; and

wherein positioning of the selector switch in the first fuel mode and the second

fuel mode enables a selection of one of the first fuel flow and the second fuel flow.
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13. (Original) The fuel selector of claim 12 wherein the valve assembly is positioned

on or adjacent the selector switch.

14. (Original) The fuel selector of claim 12 wherein the valve assembly comprises:
two fuel inputs, with a first fuel input connected to the first fuel source and a second
fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from the first fuel

source or the second fuel source.

15. (Original) The fuel selector of claim 14 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source, responsive
to selection of the first fuel flow or the second fuel flow via the selector switch and a corresponding

operation of the valve assembly.

16. (Original) The fuel selector of claim 14 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control the first
fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively control the

second fuel flow to the engine.

17. (Original) The fuel selector of claim 12 wherein the first fuel source is a liquefied

petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline source.
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REMARKS

Claims 1-17 are pending in the present application. In the Office Action mailed March 11,
2021, the Examiner rejected claims 1-17 on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 2, 8, 17, 18, and 19 of U.S. Patent No. 10,598,101. The Examiner next
rejected claims 1, 2, and 10-15 under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al.
(US Pub. 2007/0137591). Claims 3, 5, 9, 16, and 17 were rejected under 35 U.S.C. §103 as being
unpatentable over Sugimoto et al. in view of Poehlman (USP 4,489,699). Claim 6 was rejected
under 35 U.S.C. §103 as being unpatentable over Sugimoto et al. in view of Mott (USP 3,696,333).

Claims 5 and 8 were objected to by the Examiner.

Claims 4, 7, and 8 were indicated as containing allowable subject matter. Such indication

is appreciated.

Claim Objections

Claim 5

The Examiner objected to claim 5 due to an informality therein. According to the
Examiner, “[c]laim[] 5 depends on claim 2 when it should depend on claim 3 since the valves are
first recited within claim 3 and not claim 2.” Office Action, 03/11/2021, p. 4. Without acquiescing
to the objection, Applicant has amended claim 5 to change its dependency from claim 2 to claim 3.
Accordingly, Applicant believes claim 3 is in condition for allowance and respectfully requests

withdrawal of the objection of claim 5.

Claim 8

The Examiner objected to claim 8 due to an informality therein. According to the
Examiner, “[c]laim 8 should depend on claim 7 since claim 8 mentions a second position when a
first position is only mentioned before in claim 7.7 Office Action, p. 4. Without acquiescing to the
objection, Applicant has amended claim 8 to change its dependency from claim 6 to claim 7.
Accordingly, Applicant believes claim 8 is in condition for allowance and respectfully requests

withdrawal of the objection of claim 8.

Double Patenting Rejection

The Examiner rejected claims 1-17 on the ground of nonstatutory double patenting as being
unpatentable over claims 1-2, 8, 17, 18, and 19 of U.S. Patent No. 10,598,101. Office Action, p. 3.
With respect to the pending nonstatutory double patenting rejection, Applicant notes that the double
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patenting rejection is not the only remaining rejection in the present application. The Examiner has
also applied rejections under 35 U.S.C. §102(a)(1) and §103 in the current Office Action.
Applicant, therefore, requests that the double patenting rejection be held in abeyance pending

resolution of the other rejections.

Rejection under 35 U.S.C. §102(a)(1) as being anticipated by Sugimoto et al.

Claim 1

The Examiner rejected claim 1 under 35 U.S.C. §102(a)(1) as being anticipated by
Sugimoto et al. (US Pub. 2007/0137591) — hereinafter “Sugimoto”. In rejecting the claim, the
Examiner asserted (in part) that Sugimoto discloses a “fuel selector comprising: a valve assembly
(assembly for valve 12, paragraph 83) fluidly connected to each of a first fuel source (Fa, 61,
paragraph 71) and a second fuel source (Fb, 71, paragraph 73)” with “a selector switch (12).” Office
Action, p. 5. The Examiner further asserted that “the valve assembly comprises: two fuel inputs
(inputs from 61 and 71)...and two fuel outputs (outputs for 61 and 71) for selectively supplying
fuel to the engine from the first fuel source or the second fuel source.” Id. According to the
Examiner, “the fuel sources inherently have inputs and outputs to allow the fuel to flow to the
engine.” Id. Applicant respectfully disagrees with the rejection.

Sugimoto discloses an engine generator 1 that includes a combustion engine 30, a fuel
supply system Fa for supplying a fuel gas to the engine 30, an ¢lectric generator 40 to be driven for
operation by the engine 30, a power control unit 41 for controlling power generated by the generator
40, and an electronic control unit (ECU) 89 for controlling the engine 30 and the fuel supply system
Fa. Sugimoto, 9[0042]. The fuel supply system Fa is provided with one or a plurality of fuel bottles
61, a fuel pressure regulator 62, a heating device 80, a fuel system selector valve 12, and a fuel
cutoff valve 63. Id. at [0071]. The fuel pressure regulator 62 reduces the pressure of the fuel gas
supplied from the two fuel bottles 61 and from an external fuel bottle 71 and regulates the pressure
of the fuel gas so that the fuel gas may be supplied to the engine 30. Id. at J[0071]. The fuel bottle
61 supplies the first fuel gas in liquid phase to the fuel pressure regulator 62. The external fuel
bottle 71 supplies the second fuel gas in gas phase to the fuel gas pressure regulator 62. Id. at
[0078].

The fuel system selector valve 12 connects either the first fuel system that supplies the first
fuel gas to the engine 30 or the second fuel system that supplies the second gas to the engine 30
selectively to the fuel pressure regulator 62. Id. at §[0082]. The fuel system selector valve 12 can

be set in a first position, where the knob of the fuel system selector valve 12 is at a first position
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marked with "Internal fuel" to connect the first fuel system to the engine 30 to supply the first fuel
gas to the engine 30, in a second position, where the knob of the fuel system selector valve 12 is at
a second position marked with "External fuel" to connect the second fuel system to the engine 30
to supply the second fuel gas to the engine 30, and in a cutoff position, where the knob of the fuel
system selector valve 12 is at a cutoff position, where the knob of the fuel system selector valve 12
is at a neutral position marked with "Off" to stop supplying fuel gas to the engine 30 by
disconnecting both the first and the second fuel system from the engine 30. Id. at §[0082]. The
fuel system selector valve 12 is changed from the first to the second position and from the second
to the first position via the neutral position. /d. at §[0082].

Claim 1 calls for, in part, a fuel selector for use with a dual fuel generator, the fuel selector
including a valve assembly being operable to selectively control a first fuel flow and a second fuel
flow from a first fuel source and a second fuel source, respectively, to an engine of the dual fuel
generator. The valve assembly includes two fuel inputs, with a first fuel input connected to the first
fuel source and a second fuel input connected to the second fuel source; and two fuel outputs for
selectively supplying fuel to the engine from the first fuel source or the second fuel source.

Contrary to the Examiner’s position, Sugimoto does not disclose that fuel system selector
valve 12 is a valve assembly comprising “two fuel inputs (inputs from 61 and 71)...and two fuel
outputs (outputs for 61 and 71) for selectively supplying fuel to the engine from the first fuel source
or the second fuel source.” Quoting Office Action, p. 5. Instead, Sugimoto discloses that the fuel
system selector valve 12 comprises a single fuel output for supplying fuel from the first fuel system
and the second fuel system to the fuel pressure regulator 62. Sugimoto, §[0082]; FIG. 1. More
specifically, Sugimoto discloses that “a first fuel system for supplying the first fuel gas from the
fuel bottles 61 to the engine 30 is constituted by the fuel bottles 61, a pipe Al connecting the fuel
bottles 61 to the fuel system selector valve 12, a pipe A2 connecting the fuel system selector valve
12 to the fuel pressure regulator 62,” and that a “second fuel system for supplying the second fuel
gas from the external fuel bottle 71 to the engine 30 is constituted by a pipe A4 connecting the
connector 14 to the fuel cutoff valve 12, the pipe A2 connecting the fuel system selector valve 12
to the fuel pressure regulator 62.” Id. at Y[0079]; FIG. 1. Thus, the fuel system selector valve 12
comprises a single outlet coupled to pipe A2 that provides fuel from both the first fuel system and
the second fuel system to the fuel pressure regulator 62. As a result, the fuel system selector valve
12 does not comprise two fuel outputs for selectively supplying fuel to the engine 30.

While the Examiners stated that “the fuel sources inherently have inputs and outputs to

allow the fuel to flow to the engine” (Office Action, p. 5), the outputs of fuel bottles 61 and the
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external fuel bottle 71 are connected to the inputs to the fuel system selector valve 12. Sugimoto,
FIG. 1. Since the fuel system selector valve 12 selects the fuel system, the outputs of the fuel
bottles 61 and the external fuel bottle 71 cannot be considered outputs of a valve assembly that
selectively controls fuel to an engine. Thus, the Examiner has not shown that Sugimoto discloses
a valve assembly including two fuel inputs, with a first fuel input connected to a first fuel source
and a second fuel input connected to a second fuel source; and two fuel outputs for selectively
supplying fuel to a generator engine from the first fuel source or the second fuel source, as called
for in claim 1.

In light of at least the above, Sugimoto does not anticipate that which is called for in claim
1, as anticipation under 35 U.S.C. §102(a)(1) requires that “[t]he identical invention must be shown
[in the reference] in as complete detail as is contained in the ... claim.” MPEP §2131. Applicant
therefore believes that claim 1 is patentably distinct from Sugimoto and respectfully requests

withdrawal of the rejection of claim 1, along with the rejection of all claims dependent therefrom.

Claim 10

The Examiner rejected claim 10 under 35 U.S.C. §102(a)(1) as being anticipated by
Sugimoto. In rejecting the claim, the Examiner asserted (in part) that Sugimoto discloses “a
selector switch (12),” “a solenoid switch (74),” and “a fuel solenoid (solenoid associated with 63),”
“wherein, when the selector switch is in the first fuel mode (internal fuel mode), the solenoid switch
and the fuel solenoid are in the closed positions and, when the selector switch is in the second fuel
mode (external fuel mode), the solenoid switch and the fuel solenoid are in the open positions.”
Office Action, p. 6. Applicant respectfully disagrees with the rejection.

Sugimoto discloses an engine generator 1 that includes a combustion engine 30, a fuel
supply system Fa for supplying a fuel gas to the engine 30, an ¢lectric generator 40 to be driven for
operation by the engine 30, a power control unit 41 for controlling power generated by the generator
40, and an electronic control unit (ECU) 89 for controlling the engine 30 and the fuel supply system
Fa. Sugimoto, 9[0042]. The fuel supply system Fa is provided with one or a plurality of fuel bottles
61 (and an external fuel bottle 71 in fuel supply system Fb), a fuel pressure regulator 62, a heating
device 80, a fuel system selector valve 12, and a fuel cutoff valve 63. Id. at §[0071]. The fuel
cutoff valve 63 is a normally-open solenoid valve which closes when energized, with ECU 89
controlling the fuel cutoff valve 63 on the basis of the pressure of the first fuel gas. More
specifically, the fuel pressure regulator 62 is provided with a pressure sensor 73 for measuring the

pressure of the first fuel gas flowing from the fuel bottle 61 to the fuel pressure regulator 62. Id. at
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Y[0081]. When the pressure of the first fuel gas measured by the pressure sensor 73 is higher than
an upper limit pressure P1, the ECU 89 closes the fuel cutoff valve 63 to disconnect the common
fuel system from the fuel bottle 61. Id. at §[0081]. The upper limit pressure P1 is determined
beforehand to ensure the safe operation of the engine generator 1 by avoiding the operation of the
engine 30 while the pressure of the first fuel gas in the fuel bottles 61 is excessively high due to the
excessive heating of the fuel bottles 61. Id. at §[0081]. Sugimoto additionally discloses that the
fuel system selector valve 12 functions as switches for starting and stopping the engine 30 and
controlling the ignition system and the heating device 80 — with a kill switch 74 for controlling the
operation of the ignition system being opened and closed and a main switch 75 for controlling the
operation of the heating device 80 being opened and closed according to the operating position of
the fuel system selector valve 12. Id. at §[0083].

Claim 10 calls for a fuel selector of a dual fuel generator including a selector switch having
a first fuel mode and a second fuel mode; a solenoid switch having open and closed positions; and
a fuel solenoid having open and closed positions; wherein, when the selector switch is in the first
fuel mode, the solenoid switch and the fuel solenoid are in the closed positions and, when the
selector switch is in the second fuel mode, the solenoid switch and the fuel solenoid are in the open
positions.

Sugimoto, however, does not teach or suggest that fuel cutoff valve 63 (i.e., “fuel
solenoid”) is in a closed position when the selector switch is in the first fuel mode and that the fuel
cutoff valve 63 is in an open position when the selector switch is in the second fuel mode, as called
for in claim 10. That is, Sugimoto explicitly discloses that the opening/closing of fuel cutoff valve
63 is not controlled by the positioning of the fuel system selector valve 12, but that instead the “fuel
cutoff valve 63 is a normally-open solenoid valve which closes when energized, with ECU 89
controlling the fuel cutoff valve 63 on the basis of the pressure of the first fuel gas,” that “[m]ore
specifically, the fuel pressure regulator 62 is provided with a pressure sensor 73 for measuring the
pressure of the first fuel gas flowing from the fuel bottle 61 to the fuel pressure regulator 62, and
that “[w]hen the pressure of the first fuel gas measured by the pressure sensor 73 is higher than an
upper limit pressure P1, the ECU 89 closes the fuel cutoff valve 63 to disconnect the common fuel
system from the fuel bottle 61.” Sugimoro, §[0081]. Thus, the fuel cutoff valve 63 in Sugimoto is

moved to open/closed positions based on a reading from the pressure sensor 73. not based on the

fuel system selector valve 12 being in a first/second mode, as called for in claim 10.
Further, Sugimoto has not been shown to teach or suggest a solenoid switch that is in a

closed position when the selector switch is in the first fuel mode and that is in an open position
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when the selector switch is in the second fuel mode, as called for in claim 10. While the Examiner
stated that Sugimoto discloses a “solenoid switch (74)” (Office Action, p. 6), Sugimoto actually
discloses a kill switch 74 that is opened and closed to control operation of an ignition system of the
engine 30. Sugimoto, §]0083]. More specifically, Sugimoto discloses that “[w]hen the first fuel
gas is consumed by the engine 30 and only a very small quantity of the first fuel gas is left in the
fuel bottles 61, the first fuel gas needs to be cutoff and the second fuel gas needs to be supplied.”
Id. at q[0091]. Thus, “the fuel system selector valve 12 is set in the cutoff position to stop the
engine 30. At the same time, the kill switch 74 is closed and the engine 30 can be immediately
stopped.” Id. at 9[0091]. Considering the engine 30 is stopped when the kill switch 74 is closed,
however, the Examiner has not cited to any disclosure of Sugimoto as disclosing that the kill switch
74 had different open/closed positions based upon the fuel system selector valve 12 being in a first
position for internal fuel (e.g. fuel bottles 61) or a second position for external fuel (¢.g. external
fuel bottle 71). Office Action, p. 6; Sugimoto, FIG. 1. Accordingly, the Examiner has not shown
that Sugimoto discloses a solenoid switch that is in the closed position when a selector switch is in
a first fuel mode, as called for in claim 10.

In light of at least the above, Sugimoto does not anticipate that which is called for in claim
10, as anticipation under 35 U.S.C. §102(a)(1) requires that “[t]he identical invention must be
shown [in the reference] in as complete detail as is contained in the ... claim.” MPEP §2131.
Applicant therefore believes that claim 10 is patentably distinct from Sugimoto and respectfully
requests withdrawal of the rejection of claim 10, along with the rejection of all claims dependent

therefrom.

Claim 11

The Examiner rejected dependent claim 11 under 35 U.S.C. §102(a)(1) as being anticipated
by Sugimoto. In rejecting the claim, the Examiner stated that “Sugimoto discloses the fuel selector
of claim 10 wherein the selector switch (12) triggers the solenoid switch (74) when changed from
the second fuel mode to the first fuel mode, so as to cause the solenoid switch and the fuel solenoid
to operate in the closed positions (paragraph 86).” Office Action, pp. 6-7. Applicant respectfully
disagrees with the rejection.

Claim 11 calls for, in part, a selector switch that triggers a solenoid switch when changed
from a second fucl mode to a first fucl mode, so as to cause the solenoid switch and a fuel solenoid
to operate in the closed positions. With respect to claim 10, from which claim 11 depends, the

Examiner referred to Sugimoto’s fuel cutoff valve 63 as a “fuel Solenoid.” Office Action, p. 6.
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However, Sugimoto’s fuel cutoff valve 63 is not operated by switch 74. Instead, Sugimoto
discloses that switch 74 is a kill switch that operates the ignition system. Sugimoto, §[0083]. Thus,
Sugimoto cannot be said to disclose triggering switch 74 so as to cause the fuel solenoid to operate
in the closed position. Accordingly, the Examiner has not shown that Sugimoto discloses that fuel
system selector valve 12 comprises a selector switch that triggers a solenoid switch when changed
from a second fucl mode to a first fucl mode, so as to cause the solenoid switch and a fuel solenoid
to operate in the closed positions, as called for in claim 11,

In light of the above, Sugimoto does not teach or suggest each and every element of claim
11. Therefore, Applicant believes claim 11 is patentably distinct from Sugimoto and respectfully

requests withdrawal of the rejection of claim 11.

Rejections under 35 U.S.C. §103 over Sugimoto in view of Poehlman

Claim 3

The Examiner rejected claim 3 under 35 U.S.C. §103 as being unpatentable over Sugimoto
in view of Pochlman. In rejecting claim 3, the Examiner stated that Sugimoto “is silent to disclose
a first fuel valve having open and close positions to selectively control fuel flow and a second fuel
valve having open and closed positions to selectively control fuel flow.” Office Action, p. 8. The
Examiner relied upon Pochlman as teaching “the use of a first solenoid fuel valve (45) with open
and close positions and a second solenoid fuel valve (43) with open and closed positions (column
4, lines 21-30).” Id. The Examiner asserted that it would have been obvious “to modify Sugimoto
by incorporating solenoid valves to provide the different fuel flows of the different fuel sources as
taught by Pochlman when and [sic] operator makes a fuel source selection through valve 12 of
Sugimoto.” Id. Applicant respectfully disagrees with the rejection.

As set forth above with respect to claim 1, Sugimoto discloses a single fuel system selector
valve 12 that connects cither a first fuel system that supplies a first fuel gas to the engine 30 or a
second fuel system that supplies a second gas to the engine 30 selectively to the fuel pressure
regulator 62. Sugimoto, §[0082]; FIG. 1.

Pochlman discloses a control apparatus 11 for selectively operating an internal combustion
engine 13 on a first or gascous fuel and on a second or liquid fuel where a liquid fuel control valve
43 and gasecous fuel control valve 45 are “energized” and “deenergized” via actuation/operation of
a fuel selector switch 51 between a first or gaseous fuel position and a second or liquid fuel position.

Poehiman, col. 3, Ins. 25-27; col. 4, Ins. 16-30; FIG. 1.
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Claim 3 calls for, in part, a valve assembly comprising a first fuel valve having open and
closed positions to selectively control a first fuel flow to an engine, and a second fuel valve having
open and closed positions to selectively control a second fuel flow to the engine. By dependency
on claim 1, claim 3 further calls for a selector switch positioned on the valve assembly to allow a
user to manually select one of the first fuel flow and the second fuel flow.

Contrary to the Examiner’s assertion, it would not be obvious to modify Sugimoto by
incorporating liquid fuel control valve 43 and gaseous fuel control valve 45 of Pochlman. See
Office Action, p. 9. Initially, the single fuel system selector valve 12 of Sugimoto does not teach
separate first and second fuel valves having open and closed positions, as called for in claim 3.
Further, Sugimoto discloses that the single fuel system selector valve 12 selectively connects either
the first fuel system or the second fuel system to the fuel pressure regulator 62. See Sugimoto,
9[0082]; FIGS. 1 and 5. Thus, Sugimoto’s selector valve 12 would not work for its intended
purpose if the first fuel system and the second fuel system were instead selected by Poechlman’s
liquid fuel control valve 43 and gaseous fuel control valve 45. According to MPEP § 2143.01(V),
“li]f a proposed modification would render the prior art invention being modified unsatisfactory
for its intended purpose, then there is no suggestion or motivation to make the proposed
modification.” MPEP § 2143.01(V) (citing In re Gordon, 733 F.2d 900, 221 USPQ 1125 (Fed.
Cir. 1984)). Assuming arguendo, that Pochlman’s liquid fuel control valve 43 and gaseous fuel
control valve 45 could be incorporated into the system of Sugimoto, the fuel system selector valve
12 would not be positioned on the liquid fuel control valve 43 and gaseous fuel control valve 45
but instead would be coupled to Poechlman’s primary electrical switch member 57 separate from
the control valves. See Poehiman, FIG. 1. Thus, the combination of Sugimoto and Poehlman does
not teach or suggest a selector switch positioned on a valve assembly to allow a user to manually
select one of a first fuel flow and a second fuel flow; where the valve assembly comprises a first
fuel valve having open and closed positions to selectively control the first fuel flow to an engine,
and a second fuel valve having open and closed positions to selectively control the second fuel flow
to the engine, as called for in claim 3.

Accordingly, neither Sugimoto, Pochlman, nor a combination thereof can be shown to
teach, suggest, or disclose that which is called for in claim 3. Therefore, Applicant respectfully
requests that the rejection of claim 3 be withdrawn, along with the rejection of all claims dependent

therefrom.
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Conclusion

Therefore, in light of at least the foregoing, Applicant respectfully believes that the present
application is in condition for allowance. As a result, Applicant respectfully requests timely
issuance of a Notice of Allowance for claims 1-17.

Applicant appreciates the Examiner’s consideration of these Amendments and Remarks
and cordially invites the Examiner to call the undersigned, should the Examiner consider any
matters unresolved.

Respectfully submitted,

/Andrew C. Stark/

Andrew C. Stark
Registration No. 65,742
Phone 262-268-8100 ext. 15
acs(@zpspatents.com

Dated: June 11,2021
Attorney Docket No.: CET1090.075

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, W1 53074
262-268-8100
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General Authorization and Extension of Time

The Commissioner is hereby authorized to charge any additional fees which may be
required regarding this application under 37 C.F.R. §§1.16-1.17, or credit any overpayment, to
Deposit Account No. 50-2623. Should no proper payment be enclosed herewith, as by credit card
authorization being in the wrong amount, unsigned, post-dated, otherwise improper or informal or
even entirely missing, the Commissioner is authorized to charge the unpaid amount to Deposit
Account No. 50-2623. If any extensions of time are needed for timely acceptance of papers
submitted herewith, Applicant hereby petitions for such extensions under 37 C.F.R. §1.136 and
authorizes payment of any such extensions fees to Deposit Account No. 50-2623. Please consider
this a general authorization to charge any fee that is due in this case, if not otherwise timely paid,

to Deposit Account No. 50-2623.

/Andrew C. Stark/
Andrew C. Stark
Registration No. 65,742
Phone 262-268-8100 ext. 15
acs(@zpspatents.com

Dated: June 11,2021
Attorney Docket No.: CET1090.075

P.O. ADDRESS:

Ziolkowski Patent Solutions Group, SC
136 South Wisconsin Street

Port Washington, W1 53074
262-268-8100
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(57) Abstract: In an intcrnal combustion cnginc which is designed for Operation with a plurality of fucls, the cntire fucl supply
from at least two tanks for fuels having different flow properties is controlled in a Single valve contrel block. One of the fuels can
be used without problems only at higher temperatures than the other one and therelore has (o be heated [irst ol all. The valve control
PN block is arranged firstly closc to the cnginc block of the intcrnal combustion cnginc and sccondly in the vicinity of a heat cxchanger.

As aresult of the compact design, the ease of both maintenance and installation of the fuel supply System is improved and the fuel
O which is to be heated can be heated more rapidly.
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(57) Zusammenfassung: In einer fiir den Betrieb mit mehreren unterschiedlichen Kraltstoffen ausgeleglen Brennkraltmaschine
wird die gesamte Kraftstoff zufuhr aus mindestens zwei Tanks fiir Kraftstoffe mit unterschiedlichen FlieBeigenschaften in einem
einzigen Ventilsteuerblock gesteuert Einer der Kraftstoffe kann erst bei hoheren Temperaturen als der andere problemlos eingesetzt
und muss daher zunichst aulgeheizt werden Der Ventilsteuerblock ist einerseits eng am Motorblock der Brennkraltmaschine und
andererseits in der Nahe eines Wirmetauschers angeordnet Durch den kompakten Aufbau kann sowohl die Wartungs und Monta

gefreundlichkeit der Kraftstof fversorgungsanlage verbessert als auch der aufzuheizende Kraftstoff schneller aufgeheizt werden
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Raps-/Dieselventil

Die Erfindung betrifft eine Kraftstoffversorgungsan-
lage fir einen Verbrennungsmotor, der wahlweise mit un-
terschiedlichen Kraftstoffen betreibbar ist. Kraftstoff 1
ist der vom Hersteller vorgesehene Kraftstoff, beispiels-
weise Diesel, fiir den das Fahrzeug konstruiert wurde.
Kraftstoff 2 ist ein alternativer Kraftstoff (zumeist
Pflanzendl) , der bedingt durch seine physikalischen und
chemischen Eigenschaften nur dann problemlos zum Einsatz
kommen kann, wenn man bestimmte Betriebszustdnde mit

Kraftstoff 1 abdeckt.

Insbesondere betrifft die Erfindung eine Kraftstoff-—
versorgungsanlage mit einer Ventilvorrichtung zum Um -
schalten zwischen herkd&mmlichem Dieselkraftstoff und aus
nachwachsenden Rohstoffen erzeugtem Kraftstoff wie Rapsél

oder anderen pflanzlichen Olen.

Im Stand der Technik sind Vorrichtungen bekannt, um
einen Motor mit unterschiedlichen Kraftstoffen, zum Bei~
spiel Diesel und Raps®dl, zu betreiben. Wirde ein herkdmm-
licher Selbstziindermotor nur mit Raps®l betrieben, trate
unter anderem das Problem auf, dass Raps®6l erst bei hdhe-
ren Temperaturen dinnflilissig genug i1ist, um in einem sol-
chen Motor in den Brennraum gefdrdert zu werden. Weilter-
hin ist das Einspritzsystem herkSmmlicher Dieselmotoren
nicht flir z&hflliissigen Kraftstoff konzipiert. Zudem ge™
langt, wenn der Motor kalt ist, mehr Treibstoff in das
Motor6l, weil die Spaltmafie von Kolbenringen noch nicht
perfekt passen-. Pflanzendl verdampft dann aber - im Ge-
gensatz zu Diesel - nicht mehr, so dass das Motordl be-
eintrachtigt werden kann. Bei kalten Kolbenauflenwdnden
ist die Verbrennung schlechter. Es kdnnten sich bedingt

durch Pflanzendl vermehrt Ablagerungen bilden.
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Erst bei einer Kraftstof ftemperatur von mindestens
ungefihr 60°C sind die Flief— und Verbrennungseigenschaf™
ten von Rapsdl als einem Beispiel fiir pflanzliche Kraft~—
stoffe mit denen von Diesel wvergleichbar. Daher werden
herkdmmliche Rapsdélmotoren beim Starten mit Diesel aus
einem ersten Tank betrieben, bis sie warmgelaufen sind.
Gleichzeitig wird mit der Abwd@rme der Motoren 1liber einen
Warmetauscher ein zweiter Tank, der Rapsdl enthalt, sowie
die Zufihr leitungen vom zZweiten Tank zum Motor aufge~™
warmt, beispielsweise indem das Kiilhlwasser wvom Motor den
Tank und die Zufihrleitungen aufheizt. Sobald die Tempe™
ratur des Rapsdls hoch genug ist, Dbeispielsweise bei un~—
gefdhr 60°C liegt, wird die Versorgung des Motors mit
Diesel gestoppt und der Motor stattdessen mit Rapsdl ver-
sorgt. Diese Umschaltung von Diesel auf Raps®l kann von
Hand vorgenommen werden, indem ein entsprechendes Ventil
in der Zufihrung umgelegt wird. In modernen Anlagen wird
die Umschaltung automatisch durchgefiihrt, sobald der

pflanzliche Kraftstoff aufgeheizt ist.

Neben der FliefRfahigkeit &ndern sich beispielsweise
auch die Verbrennungseigenschaf ten abhangig von der Be-
triebstemperatur des pflanzlichen Kraftstoffes. Daher
reicht es nicht aus, lediglich den Kraftstoff vorzuhei-
zen, sondern der Motor muss zundchst mit dem Kraftstoff
auf Betriebstemperatur gebracht werden, flir den er ur-
spriunglich ausgelegt wurde. Dann sind alle Bestandteile
auf ideale und materialschonende Betriebsbereit schaft ge-
bracht, und das Umschalten kann erfolgen, ohne dem Motor

oder anderen Bauteilen Schaden zuzufligen.

In Fahrzeugen mit derartigen filir wechselnde Kraft-
stoffe vorgesehenen Motoren, wie beispielsweise 1n der
DE 38 00585 Al oder der DE 101 54 455 Al beschrieben,

werden die Kraftstoffe {iber getrennte Zuleitungen mdg-
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liehst bis an das Einspritzsystem herangefiihrt. Dadurch
wird eine Vermischung der Kraftstoffe weitgehend vermie—
den. Lediglich die Einspritzpumpe selbst und eine sehr
kurze gemeinsame Zufiihrung zu der Pumpe muss von beiden
Kraftstoffen genutzt werden. Beim Abschalten des Motors
wird diese gemeinsame Zufiithrung wieder mit Dieselkraft-—
stoff gespililt bzw. gefiillt, um sicherzustellen, dass beim
ndchsten Kaltstart kein z&dhflilissiges Rapsdél in diesem Be~™

reich den Durchf luss wvon Diesel Dbehindert .

Speziell nach der DE 101 54 455 Al, die als ndchst™
kommender Stand der Technik angesehen wird, gegen die der
Anspruch 1 der Erfindung abgegrenzt ist, wird wversucht,
beide Kraftstoffe méglichst weitgehend in separaten Lei~—
tungen bis zu den Einspritzdiisen zu filihren. Dies so0ll so
weilit gehen, dass filiir jeden Kraftstoff ein Einspritzsystem
inklusive Einspritzdiise pro Zylinder vorgesehen ist, um
jederzeit ohne Probleme zwischen den Kraftstoffen um-
schalten zu kénnen und so das Splilen der Motoren mit Die-

sel nach dem eigentlichen Abschalten zu unterbinden.

Falls wie Ublicherweise nur ein Einspritzsystem pro
Zylinder vorhanden ist, werden die Kraftstoffe Uber ge~™
trennte TLeitungen zu einem oder mehreren Umschaltventilen
zugeflihrt. Von den Umschaltventilen fihrt eine (kurze)
gemeinsame Leitung zu dem Einspritzsystem Jje Zylinder,
wie oben beschrieben. Daher mliissen fir Jjeden Motoraufbau
die Ventilanordnung, Kraft Stoff leitungen und eventuelle
Steuerleitungen fiir die automatische Umstellung der Ven-
tile angepasst und eingebaut werden; idealerweise werden
sogar zwel Einspritzsysteme pro Zylinder vorgesehen. Dies
fihrt zu weitgehen:jer Neukonzeption des Motors oder zu-
mindest zu hohem Umbauaufwand. Zudem 1ist von Nachteil,
dass derartige Systeme 1in der Regel mit flexiblen Schldu~—

chen aufgebaut sind, die mehrere Zwischenstiicke erforder—

Petitioner Ex 1002 169



WO 2007/048633 PCT/EP2006/010380

lieh machen, die — zumindest bei automatisierter Monta-
ge - aufwdndig zu montieren und abzudichten sind.

Daher ist es eine Aufgabe der vorliegenden Erfindung,
eine Kraftstoffversorgungsanlage zu schaffen, die mindes™
tens zwel verschiedene Kraftstoffe sicher zufihrt und
hilft, Leckageverluste =zu vermeiden. Zudem soll der Mon™

tageaufwand deutlich reduziert werden.

Erfindungsgemd&fd wird diese Aufgabe dadurch geldst,
dass ein Ventilsteuerblock vorgesehen wird, 1in den Kraft-
stoff zuleitungen von den Tanks miinden und der die Kraft-
stoffe {iilber weitere Leitungen an die Einspritzdiisen ver-
teilt. Alle Ventile zum Umschalten zwischen den zwei
Kraftstoffen, beispielsweise von Diesel- auf Pflanzendl-

betrieb, sind in diesen Block integriert.

Dadurch wird die Anzahl der Uberginge und Schlauchan-
schlisse filir die Kraftstoffe deutlich reduziert, so dass
die Leckagegefahr durch Risse 1in Schlduchen und undichte

Ubergidnge deutlich reduziert ist.

Besonders bevorzugt wird der Ventilsteuerblock mit
einer Steuerung kombiniert . Diese Steuerung kann dann die
Kraftstoffversorgung automatisch steuern, wie nachstehend
noch genauer erldutert wird. Wenn alle Ventile zur Um-—
schaltung zwischen den Kraftstoffen 1in dem stabilen Ven™
tilsteuerblock integriert sind, kann die Steuerung iber
mehr oder weniger fest verlegte Teitungen die Ventile an-
steuern. Besonders bevorzugt sind auch die wesentlichen
Elemente der Steuerung wie eine programmierbare Rechen™

einheit mit Speichereinheiten mit dem Ventilsteuerblock

verbunden. Diese Recheneinheit kann in der Fahrgas tzelle
angeordnet bzw. mit Ein- und Ausgabeeinheiten 1in der

Fahrgast zelle verbunden sein. Hier k&nnen dem Fahrzeug™
fiihrer eventuell relevante Daten angezeigt werden, bei~™

spielsweise, mit welchem Kraftstoff er gerade f&hrt, die
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Kraftstof ftemperatur, die bisherige Fahrtdauer mit diesem
Kraftstoff wusw. Dadurch erhdlt man eine sehr kompakte und
sehr zuverldssige Steuerung, bei der zudem die gesamte
Verdrahtung zwischen der Steuereinheit und den Ventilen
in einem einzigen Kabelbaum gefihrt werden kann, was e-

benfalls zur Montagefreundlichkeit beitragt.

Nach einer weiter bevorzugten Aus filhrungs form wird
der Ventilsteuerblock aus wadrmeleitendem Material, bei~

spielsweise aus Metall, hergestellt.

Durch den Ventilsteuerblock flieffen, wie vorstehend
erlautert, beide Kraftstoffe. Wenn der Ventilsteuerblock
méglichst nahe am Motor angebracht wird, kann die Abwarme
des Motors den Block aufheizen. Wenn dieser die Warme gut
leitet, heizt er folglich auch den darin befindlichen
Kraftstoff auf. Dadurch wird das Aufheizen beschleunigt
und es kann schneller auf den weniger flieffdhigen Kraft-
stoff umgeschaltet werden. Ferner kann der weniger fliefy,
fadhige Kraftstoff mit einer geringeren Temperatur bis zum
Ventilsteuerblock gefdrdert werden. Dies ist mdéglich,
weil die Zuleitungen vor dem Ventilsteuerblock grdhere
Querschnitte aufweisen als die Zuleitungen =zu den Zylin-
dern und insbesondere in den Einspritzdiisen nach dem
Steuerblock, so dass eine Verstopfung weniger wahrschein-
lich ist als in den Zuleitungen zu den Zylindern und zu-
dem diese Zuleitungen bkereits beim Umriisten auf den zwei-

ten Kraftstoff entsprechend ausgelegt werden kdnnen.

Nach einer weiter bevorzugten Aus fihrungs form ist der
Ventilsteuerblock mdglichst nahe bei einem Warmetauscher
angeordnet, deJ} die Aufgabe hat, den weniger flieflifdhigen

Kraftstoff zu erwdrmen.

Standardm&ffiig werden 1in Motoren zur Verbrennung weni~™

ger fliefffadhiger nachwachsender Rohstoffe Warmetauscher
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eingebaut, die iiber das Kihlwasser des Motors den Tank

mit dem weniger flieffifdhigen Stoff vorwidrmen.

Bei der wvorteilhaften Aus filhrungs form der Erfindung
findet dieses Vorwdrmen direkt an dem Ventilsteuerblock
und daher teilweise auch mit dessen Abwdrme statt. Da der
Block bereits nach kurzer Betriebszeit aufgewdrmt ist,
verkiirzt sich die Aufwdrmzeit filr den Kraftstoff weiter
und es kann schneller auf den weniger flieffifd8higen Kraft~™

stoff umgeschaltet werden.

Nach einer weiter bevorzugten Aus filhrungs form weist
die Kraftstoffversorgungsanlage mindestens einen Tempera™

tursensor auf .

Wenn eine Steuerung vorhanden ist, kann diese nach
einer vorab festgelegten Zeit des Warmfahrens wvom Diesel -
in den Rapsdlbetrieb umschalten. Allerdings muss dann
diese Zeit so lange bemessen sein, dass das Rapsél auch
unter unglinstigsten Bedingungen (z.B. 1im Winter) aufge-
wdrmt ist. Wird dagegen die Temperatur des Kraftstoffes
gemessen, kann bei glinstigen Bedingungen friher und bei
ungiinstigen Bedingungen spidter umgeschaltet werden, so
dass moéglichst wenig Dieselkraftstoff bendtigt wird. Dar~-
iiber hinaus wird die Temperatur des zweiten Kraftstoffs
dann ideal ermittelt, wenn sie nicht direkt 1im Tank, son-
dern erst in den zZufihrleitungen, moglichst kurz vor dem
Ventilsteuerblock, gepriift wird. Sobald die Priifung er~™
gibt, dass die Kraftstoff- (und ebenso die Motor—-) Tempe-
ratur die gewiinschte Temperatur erreicht hat, kann umge-
schaltet werden. Dadurch reduziert man (in Verbindung mit
den anderen geﬁann'ten Mafnahmen wie kurzen Wegen etc. die
Betriebszeit mit dem ersten Kraftstoff. Dies tridgt zur
schnelleren Amortisation der Anlage bei. Ist dagegen kei-

ne automatische Steuerung vorhanden, kann dem Fahrer iber
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den Temperatursensor signalisiert werden, dass ein Um-

schalten mdéglich ist.

Noch weiter bevorzugt kann die Kraftstoffanlage auto-
matisch in zwei Modi, nédmlich einem Modus mit geschlosse-
nem und einem Modus mit offenem Kreislauf mit Pflanzendl

betrieben werden.

Grundsédtzlich werden Benzin- und Dieselmotoren her-
kdmmlich in einem offenen Kreislauf Dbetrieben, das heift,
Kraftstoff wird aus dem (drucklosen) Tank von einer Pumpe
unter einem geringen Druck in einen Umlauf gefdrdert, aus
dem der bendétigte Kraftstoff entnommen wird. Der nicht
bendtigte Kraftstoff flieft wieder 1in den Tank =zuriick und
fihrt dabei zusadtzlich etwas Wirme aus dem Motor ab.
Rapsdlmotoren, die auf eine gute Erwdrmung des Kraftstof-
fes angewiesen sind, werden dagegen herkdmmlich in einem
geschlossenen Kreislauf betrieben. Dabei zirkuliert das
Pflanzen8l 1in einer Leitung im Motor, und nur das ver-
brauchte 01 wird von der Kraftstoffpumpe in diesen Kreis-
lauf zugefiihrt. Dadurch erwidrmt sich das 01 im Kreislauf
sicher auf die bendtigte Temperatur; das Pflanzendl im
Tank wird dagegen nur durch den Warmetauscher erwdrmt
Allerdings Dbesteht bei dem geschlossenen Kreislauf die
Gefahr, dass an undichten Stellen ILuft in den Kreislauf
gelangt, was zu Zindaussetzern und schliefflich zum Lie-
genbleiben des Fahrzeugs fiihrt. Durch Spililen des Kreis-
laufes muss in einem solchen Fall die Luft ersetzt wer™

den.

Erfindungsgemidf wird der Motor beim Umschalten in den
Pflanzenélbetrﬂiéb ‘ebenfalls zunidchst im geschlossenen
Kreislauf betrieben. Aufgrund der vorstehend beschriebe-
nen Effekte beziiglich Warmeleitung, Kompaktheit und In~—
tegration wird Jjedoch erfindungsgemdfy der Kraftstoff bes™

ser als im Stand der Technik erwdrmt. Zudem wird die Tem—
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peratur des Kraftstoffs im Umlauf gemessen. Daher kann
automatisch auf den offenen Umlauf umgeschaltet werden,
wenn die Pflanzendltemperatur ausreichend hoch, d.h. um
einen Sicherheitsfaktor hoéher als der Wert fiir die Fahrt
mit 01 im geschlossenen Umlauf ist. Dadurch wird das 01
im Tank erwdrmt, und der (ebenfalls Leistung bendtigende)
Wadrmetauscher kann eventuell abgestellt werden. F&llt die
Hltemperatur durch diese Mafnahmen zu stark, wird (auto-
matisch) im geschlossenen Kreislauf weitergefahren. Durch
die Fahrt im offenen Kreislauf wird =zuverldssig Luft aus
dem System entfernt, so dass die Zuverldssigkeit hoher

wird.

Nach einer weiter bevorzugten Aus filhrungs form weist
die Kraftstoffversorgungsanlage starre Kraftstoff leitun-—
gen zwischen dem Ventilsteuerblock und der Brennkraftma—
schine auf, die noch weiter bevorzugt eng am Zylinder-

block anliegend angeordnet sind.

Wéhrend im Stand der Technik kurze, flexible Leitun~—
gen zwischen den einzelnen Ventilen und den Zylindern so-
wie lange, flexible Leitungen von den Tanks zu den 2y-
lindern verwendet werden, wird nach dieser bevorzugten
Aus fihrungs form der Erfindung mit festen Rohren gearbei-
tet, die idealerweise am Motorblock oder am ZzZylinderkopf
anliegen. Die festen, Dbeispielsweise aus Metall gefertig-
ten Rohre kénnen die Wdrme des Motors gut aufnehmen. 2zu-
dem sind sie eng am Motor anliegend gegen Fahrtwind und
andere kiihlende Einfliisse geschitzt. Dadurch wird der
Kraftstoff 1in den Rohren schnell erwdrmt. Dies wurde im
Stand der Technik bisher aus zwei Grinden nicht verwirk-
licht: Zum einen v;erden herk&mmlich flexible Kunststoff —
schlauche verwendet, um bei einer Nachristung von Hand
mehrere &dhnliche Motoren umristen zu k&nnen, wobei die
Automatisierbarkeit keine Rolle spielt, dafir aber mit

dhnlichen Bauteilen unterschiedliche Abstdnde zwischen
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Teilen des Einspritzsystems realisiert werden k&nnen, und
zum zwelten ist vor allem von Ottomotoren bekannt, dass
der in zu heifen Zuleitungen Dbefindliche Kraftstoff Gas-—
blasen bildet, die die Versorgung des Motors behindern
kdnnen. Diese Gefahr besteht Jjedoch bei den hier bevor-
zugt verwendeten Kraftstoffen Rapsdl und Diesel nicht, so
dass eine effektive Aufheizung des Kraftstoffs m&glich
ist. Die festen Rohre sind bei automatisierter Montage,
beispielsweise Dbei einem serienmdfiigen Einbau, deutlich
einfacher handhabbar und praktisch wartungsfrei, da die
bei Schlduchen m&glichen Leckstellen weitgehend vermieden

werden

Wie vorstehend beschrieben, arbeitet die erfindungs-—
gemidfie Kraftstoffversorgungsanlage idealerweise gemeinsam

mit einer Steuervorrichtung.

Nach einer bevorzugten Aus fiihrungs form ibernimmt die
Steuervorrichtung der Kraftstoffanlage den kompletten Be-
trieb zum Umschalten von einem Kraftstoff auf den ande™
ren. Insbesondere veranlasst die Steuervorrichtung, dass
die Kraftstoff leitungen beim Abstellen des Motors nach
Betrieb mit dem weniger flieRfdhigen Kraftstoff mit dem
flieRfdhigen Kraftstoff gespililt werden, um sicherzu-
stellen, dass der Motor beim darauffolgenden Kaltstart

problemlos starten kann.

Nach einer weiter bevorzugten Aus fiihrungs form kann
das Splilen wie im Stand der Technik durch den Fahrer aus-
geldst werden, der einen Wahlschalter 1in der Fahrerkabine

betdtigt

Wenn der Fahrer Dbeabsichtigt, demndchst eine l&ngere
Rast einzulegen, bei der der Motor abkihlt, kann er die
Spiilung rechtzeitig selbst ausldsen. Dann kdnnen die ZzZu-

leitungen noch wdhrend der Fahrt gesplilt werden, so dass
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keine Nachlauf zeit des Motors zu diesem Zweck ndtig ist.
Dazu kann dem Fahrer ein einbauspezifischer Wert, wie
lange Diesel durchgesplilt werden muss, mitgeteilt werden.
Stellt der Fahrer das Fahrzeug ohne wvorheriges (oder nach
nicht ausreichendem) Splilen ab, sorgt die Steuerung da-
fiir, dass der Motor weiterlduft, bis das System gespililt

ist und problemlos wieder starten kann.

Umgekehrt kann es auch zweckmdfig sein, wenn der Fah~™
rer veranlassen kann, dass das Spllen beim Abstellen des
Motors unterdriickt wird, wenn nur eine kurze Pause zu er-
warten ist, beispielsweise an einem geschlossenen Bahn™o
iibergang. Daher kann der Fahrer nach einer weiter bevor-
zugten Aus fihrungs form der Kraftstoffversorgungsanlage

iiber einen Wahlschalter das Spililen (zundchst) umgehen.

Nach einer noch weiter bevorzugten Aus filhrungs form U -
berwacht dabei die Steuerung die Kraftstof ftemperatur und
fihrt das Spllen trotz der Unterdriickung selbstédndig
durch, falls die Temperatur unter einen bestimmten Wert
fd411t, d.h. die Gefahr besteht, dass sich die Fliefifdhig-
keit wverschlechtert, so dass der Motor nicht mehr gestar—

tet werden kann.

Vorteilhafte Weiterbildungen finden sich in weiteren

Unteranspriichen

Die Erfindung wird nachfolgend anhand eines Ausfih~™
rungsbeispiels unter Bezugnahme auf die Zeichnung né&her

erldutert

Fig. 1 zeigt einen Hydraulikschaltplan fir das Aus-

fiihrungsbeispiel der Erfindung.

Fig. 2 zeigt ein Ablauf diagramm einer bevorzugten

Aus flihrungs forms der erfindungsgemdfien Steuerung.

Petitioner Ex 1002 176



WO 2007/048633 PCT/EP2006/010380
11

Die Figuren 3 bis 9 zeigen Ablaufplidne von Unterpro-

grammen des Hauptprogramms nach Fig . 2.

Als Ausfihrungsbeispiel wird, wie vorstehend erwdhnt,
ein Fahrzeug mit Dieselmotor verwendet, das zum Betrieb

mit Rapsdl als Alternativkraftstoff umgeristet wurde.

Beim Start des Fahrzeugs sind beide Ventile zundchst
stromlos . Dadurch flief3t Diesel vom Tankanschluss VD des
Ventilsteuerblocks 1iber die Anschlisse 1 und 3 des MV V
und den Anschluss VEp des Ventilsteuerblocks in Richtung
des Einspritzsystems bzw. der Einspritzpumpe. Wie im
Stand der Technik wird der Einspritzpumpe iber diesen
Vorlauf eine gréfere Menge an Diesel angeboten, als sie
bendtigt. Der ilberschiissige Dieselkraftstoff flieRft aus
dem Riicklauf des Einspritzsystems sowie die Anschliisse 2
und 1 des MV R im sogenannten ,geschlossenen Kreislauf”

iiber den Anschluss REp des Ventilsteuerblocks.

Wenn der Motor betriebswarm ist, wird das MV V umge-
schaltet (bestromt) . Dadurch wird die Zufuhr wvon Diesel-
kraftstoff gestoppt und die Zufuhr wvon Rapsdél im ,ge-
schlossenen Kreislauf" (Uber die Anschliisse 3 und 2 des
MV V zu VEp, von dort =zuriick {liber REp und die Anschliisse
2 und 1 des MV R) gestartet . Da das Rapsdl zu diesem
Zeitpunkt in vorgewdrmten Leitungen auf bereits warmen
Dieselkraftstoff trifft, den es nach und nach ersetzt,
erwdrmt sich auch die vergleichsweise kleine Menge an
Rapsdl bei stromlosem MV R im Vor— und Riicklauf des Ein~™
spritzsystems schnell in ausreichendem Mafe. Das nicht
verbrauchte Rap_sél zirkuliert weiter und kann daher das
nachgefb‘rderte—_Rap“sb'l, das das verbrannte Ol ersetzt, e-
benfalls erwdrmen. Damit steht wdhrend der Fahrt stets

ausreichend warmes Raps®l zur Verfiligung.
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Erhéht sich die Temperatur des Rapséls im Ventilsteu-
erblock wdhrend der Fahrt weiter, kann das MV R umge-
schaltet (bestromt) werden. Dann fliefdit das von dem Ein-—
spritzsystem nicht verbrauchte Raps®l im ,offenen Kreis-
lauf" {ber die Anschliisse 2 und 3 des MV R zurlick in den
Raps&ltank. Dadurch wird das im Tank befindliche Rapsol
schneller aufgeheizt als bei der alleinigen Heizung durch
den Wirmetauscher. Zudem kdnnen Luftansammlungen, die
durch Undichtigkeiten im vorstehend erdrterten geschlos™
senen Kreislauf dazu fiihren k8nnen, dass Luft in den Zu-
lauf zum Einspritzsystem gelangt, 1im offenen Kreislauf in
den Tank zurilickgegeben werden. Geschieht dies nicht,
kénnte es bei zu groflen Luftblasen aufgrund einer Undich~™
tigkeit im geschlossenen Kreislauf geschehen, dass das
Einspritzsystem Luft statt Kraftstoff ansaugt und das
Fahrzeug deshalb liegenbleibt.

Wenn erkannt wird, dass die Kraftstoff anldge gespiilt
werden muss (weil der Fahrer den Motor abstellt oder
einen entsprechenden Schalter der Steuerung betdtigt, um
anzuzeigen, dass der Motor demndchst abgestellt wird) ,
wird das MV V stromlos geschaltet und Diesel fliefft wie
vorstehend beschrieben wvom Anschluss 1 des MV V {iber den
Anschluss 2 in den Umlauf zur Einspritzpumpe (Anschlisse
VEp und REp) , um diesen =zu spiilen. Uber die Anschliisse 2
und 3 des noch bestromten MV R wird zudem der Riicklauf

zum Rapstank (RT) mit Diesel gesplilt

Das vorstehend erlduterte Grundprinzip kann Jje nach
Auslegung des Motors modifiziert werden. Beispielsweise
ist es m&glich, das Rapsdél durch eine (nicht gezeigte)
elektrische Hiifsphmpe zirkulieren zu lassen, Dbevor das
Fahrzeug startet, Dbeispielsweise um es mittels einer (e-
benfalls nicht gezeigten) Heizwendel aufzuwdrmen. In die-
sem Fall wird das Raps®l vom Anschluss VP61l durch den

Ventilsteuerblock {iber das gezeigte Riickschlagventil zum
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Anschluss RT gepumpt, ohne in den Umlauf des Einspritz -
Systems zu gelangen, wahrend der Umlauf mit Diesel ge™

splilt wird (beide MV stromlos)

Falls eine solche Mafinahme bei einem gegebenen Motor
nicht notwendig erscheint (weil z.Bsp. der zweite Kraft-
stoff im Steuerblock ausreichend erwdrmt wird) , kann die
Leitung 1Uber das Riickschlagventil deaktiviert bleiben

bzw. einfach weggelassen werden.

Im folgenden werden mégliche Steuerungsprogramme flir
den vorstehend erlduterten Ventilsteuerblock anhand der

Figuren 2 bis 7 erdrtert.

Figur 2 zeigt den allgemeinen Ablauf der Motoriberwa-
chung. Sobald der Fahrschalter eingeschaltet ist (sS200) ,
wird =zundchst (S300) gepriift, ob alle Bauteile der Kraft-
stoffVersorgung normal arbeiten. Falls nicht, wird dem
Fahrer im Schritt S400 eine Fehlfunktion gemeldet, bei-
spielsweise 1iliber ein Display, eine Warnlampe und/oder ein
akustisches Signal und das Programm geht wieder an den

Anfang =zurlick .

Falls =zundchst keine Fehlfunktion festgestellt wird,
wird in Schritt S500 ein (nicht gezeigtes) Programm zur
Drehzahliberwachung gestartet. Dieses Programm pruft wah-
rend einer vorab festgelegten Zeit, ob die Motordrehzahl
iber einen festgelegten Wert steigt, d.h. ob der Motor
innerhalb dieser Zeit gestartet wird. Falls nicht, geht
die Steuerung zum Schritt S400, um einen Fehler zu mel~™
den, und anschliefiend wieder wie vorstehend Dbeschrieben

zuriick .

Anschlieflend wird der Motor im Schritt S600 auf her-
kdmmliche Weise gestartet. Wie aus der nachfolgenden Be~™

schreibung der Steuerung, insbesondere der Fig. ¢, noch
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klar wird, startet der Motor stets mit Dieselkraftstoff,

d.h. beide Magnetventile sind ausgeschaltet.

Nach dem erfolgreichen Starten des Motors geht die

Steuerung im Schritt S700 zum in Figur 3 gezeigten Unter-

programm zum Umschalten zwischen Kurzstrecken— und Auto~™
matikbetrieb. Dabei prift das Programm, ob der Fahrer ei-
ne Taste ,P/D" (,Pflanzendl/Diesel™) der Steuerung ge-

driickt hat, um die Steuerung vom automatischen Umschalten
auf Pflanzendl abzuhalten, weil beispielsweise nur eine
kurze Strecke zu fahren ist. Ist die Taste nicht ge~
driickt, geht das Programm =zurilick und f&hrt 1in der derzei-
tigen Betriebsart fort. Ist die Taste gedrickt, wird die
Betriebsart 1in den Schritten S720 bis S740 in die Jeweils

andere Betriebsart umgeschaltet.

Ist im Schritt S710 beispielsweise die P/D-Taste ge-
driickt und wird im S720 festgestellt, dass die Steuerung
im Automatikbetrieb ist, schaltet die Steuerung in den
Kurzstreckenbetrieb. Dieses Umschalten wird anhand der

Fig. 4 ndher erldutert.

Im Schritt S731 der Fig. 4 werden beide Magnetventile
MV v, MV R des Ventilsteuerblocks stromlos geschaltet.
Wie vorstehend erldutert, wird der Motor daher aus~™
schliefflich mit Dieselkraftstoff wversorgt. Im Schritt
S732 wird geprift, ob ein Umschalten auf Pflanzendlbe-
trieb mbéglich ist. Dazu wird (hier nicht gezeigt) der
beim Automatikbetrieb erlduterte Programmschritt S742
durchgefiihrt. Wenn dieser Schritt ergibt, dass ein Be-
trieb mit Pflanzendél méglich ist, wird im Schritt 8732
jedoch nicht lllr_limitﬂvtelbar in den Pflanzendlbetrieb umge™
schaltet, sondern lediglich der Fahrer beispielsweise op™
tisch oder akustisch daran erinnert, dass ein solcher Be~™
trieb mbéglich ist. Der Fahrer kann dann durch Driucken der

»P/D" —Taste in den Automatikbetrieb umschalten, wie mit

Petitioner Ex 1002 180



WO 2007/048633 PCT/EP2006/010380
15

Bezug auf Fig. 3 beschrieben. Im Schritt 8733 geht die

Steuerung zurick zum ,Umschalt "-Programm.

Wird bei gedriickter P/D-Taste im Schritt S720 festge-
stellt, dass die Steuerung im Kurzstreckenbetrieb ist,
schaltet die Steuerung in den Automatikbetrieb. Dieses

Umschalten wird anhand der Fig. 5 ndher erldutert.

In Fig. 5 wird dim Schritt 87410 zunédchst geprift, ob
die Bedingungen fiir Nebenantrieb oder Nurdieselbetrieb
vorliegen. Diese Bedingungen liegen vor, wenn entweder
ein unglinstiges Drehzahl —/Drehmomentverhdltnis vorliegt
(,Nebenantrieb") oder beide Tanks mit Diesel gefiillt sind

(,Nurdieselantrieb")

Es ist bei einem Dieselmotor zu bevorzugen, den Motor
auch dann nicht im gesamten Leistungsbereich mit Pflan-
zendl zu betreiben, wenn er warmgefahren ist, da sich die
Verbrennungstemperaturen und damit die Verbrennungseigen-
schaften des Pflanzendls &ndern. Daher ist die Steuerung
so angepasst, dass der Motor nur in einem fiir die
Verbrennung von Pflanzendl optimalen Bereich mit dem 31
betrieben wird, widhrend er ansonsten mit Diesel betrieben
wird. Beispielsweise liegt bei einem Motor zur Verbren-
nung von Diesel und Pflanzendl dieser optimale Bereich
der sauberen Verbrennung, besten Kompression und optima-
len Haltbarkeit Dbei 40 bis 85 Prozent der Nennlast. Wird
der Motor dagegen (im Stau oder ausschliefflich zum Be-
trieb wvon Nebenaggregaten) mit minimaler Last oder (z.B.
an Steigungen) mit hoher TLast betrieben, ist es von Vor-
teil, 1in diesen Betriebzustidnden ausschlief3lich mit Die-

sel =zu fahren.

Daher priift die Steuerung im Unterprogramm ,Nebenan™
trieb" zunidchst (Schritt $§1I1) , ob die Drehzahl oder das

Drehmoment in dem vorstehend genannten fiir den Pflan-—
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zendleinsatz ungiinstigen Bereich 1liegen. Dies kann durch
direkten Abgriff der Daten aus dem Motormanagement erfol-
gen. Falls nicht, geht die Steuerung zum Schritt S7410
(Fig. 5) zurilick. Liegen Drehzahl und/oder Drehmoment im
genannten unglinstigen Bereich, werden im Schritt 8772
beide Magnetventile ausgeschaltet. Dadurch wird der Motor
mit Dieselkraftsteoff versorgt. Ferner wird 1im Schritt
S773 gepriift, ob ausreichend Pflanzendl im Tank ist.
Falls ja, widlzt die Pflanzendlpumpe das 01 um (Schritt
5774) , damit es warm bleibt bzw. wird, bis die unglinsti-
gen Verbrennungsbedingungen nicht mehr wvorliegen. Wenn
nicht (Schritt S$775) , wird die Pflanzendlpumpe abgeschal-
tet. AnschliefSend kehrt das Programm zum Schritt S7410

zuriick .

Ferner kann es sein, dass bei geringem Angebot an
Pflanzendl, beispielsweise bei Fahrten ins Ausland mit
geringerer Dichte an Pflanzendltankstellen oder schlicht
anderen (steuerlichen) Gegebenheiten im Ausland nur mit
Diesel gefahren werden soll. Filir diesen Fall kann auch
der (vergleichsweise grofle) filir Pflanzendl ausgelegte
Tank mit Dieselkraftstoff Dbefiillt werden. Diese Dieselbe-—
fiillung wird der Steuerung mitgeteilt, beispielsweise U-

ber einen Schalter am Pflanzendltank.

Falls die beiden Tanks mit Diesel gefiillt sind, geht
die Steuerung Uber die Schritte S7410, S7420 zum nachste-
hend mit Bezug auf Fig. 8 beschriebenen Nurdieselbetrieb
(Schritt S780) . Dieser unterscheidet sich vom ,Nebenan-
trieb" dadurch, dass der Dieselkraftstoff aus dem fiir
Pflanzendl vorgesehenen Tank =zugefiihrt wird. Daher kann
auf die Vorwarmung_ fir den Pflanzendltank wverzichtet wer-

den. Zunadachst wrd gepriift, ob der Motor abgeschaltet ist.

Ist jedoch sowohl Pflanzendl im Tank als auch eine

fir den Pflanzendlbetrieb geeignete Motorlast (Dreh-
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zahl /Drehmoment) vorhanden, geht die Steuerung zum
Schritt 8741 weiter, in dem zunadchst beide Ventile MV v,
MV R des Ventilsteuerblocks stromlos geschaltet sind, so
dass der Motor mit Diesel 1l&uft. Im Schritt S742 wird
dann gepriift, ob die Kiihlwasser temperatur KW eine Um-
schalttemperatur Ums, beispielsweise 60°C (zuziiglich ei-
nes eventuellen Sicherheitszuschlags Ws, beispielsweise
50c) {iberschritten hat, mit anderen Worten, ob der Motor
bereits warmgefahren ist . So lange die Kihlwassertempera-
tur zu niedrig 1ist, wird diese Abfrage wiederholt, d.h.
das Programm geht zum Schritt $7410 =zuriick. Steigt die
Kihlwassertemperatur iiber den genannten Wert, so wird im
Schritt 8743 das MV V eingeschaltet, d.h. Pflanzendl wird
in den Kreislauf der Einspritzpumpe zugefiihrt und ver-
drangt allmahlich den zugefihrten Dieselkraftstoff, wobei
es weiter erwarmt wird. Im Schritt S744 priift die Steue~™
rung, ob eine vorab festgelegte Zeit VentzeitRU verstri~-
chen ist, nach der nur Pflanzendl im Einspritzsystem sein
sollte. Wenn diese Zeit noch nicht verstrichen 1ist (JA im
Schritt 8744) geht das Programm zum Schritt S742 zurick,
um zu priifen, ob die Temperatur des Pflanzendls ausrei-
chend hoch bleibt. Bleibt die Temperatur hoch genug, Dbis
VentzeitRl abgelaufen ist, (,NEIN" im Schritt S744) geht
das Programm zum Schritt S7450 und somit zum Unterpro-
gramm ,Reiner Pflanzendlbetrieb" weiter, das in Fig. 6

erldutert ist.

Im Schritt S7451 in Fig. 6 wird das MV R eingeschal-
tet, so dass nun Rapsdl im Zulauf der Einspritzpumpe zZir-
kuliert. Im Schritt S7452 wird gepriift, ob die Temperatur
an der Einspritzpumpe Jgrofler als eine Temperatur TRickau-
to zum automati‘schen Rickschalten in den Dieselbetrieb
ist. Dies kann Dbeispielsweise der Fall sein, wenn bei
niedriger Last und hoher Warmeabfuhr die Temperatur der
Einspritzpumpe sinkt. Beili einem positiven Ergebnis dieser

Abfrage wird in den in Fig. 7 beschriebenen Nebenantrieb
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(Schritt 8770) geschaltet, d.h. der Motor wird wie bei
geringer Auslastung ausschliefflich mit Diesel betrieben.
Bleibt die Temperatur der Einspritzpumpe hoch genug, wird
im Schritt 87453 gepriift, ob die P/D-Umschalttaste ge-
drtickt i1ist, d.h., ob auf Wunsch des Fahrers 1n den Die-
selbetrieb umgeschaltet werden soll . Der Fahrer kann dies
beispielsweise wlinschen, um ein spdteres Spllen zu ver-
meiden. Ist die Taste gedriickt, geht das Programm zum
Schritt 8730 (Fig. 4); ansonsten geht es 1im S$7454 zum Au-

tomatikbetrieb nach Fig. 5 zurilick.

In Fig. 5 priift das Programm dann im Schritt S746, ob
der Motor auf Wunsch des Fahrers auszuschalten ist. Wenn
nicht, geht das Programm zum Schritt S7450 zurlick und

wiederholt den Ablauf fiir den reinen Pflanzendlbetrieb.

Soll der Motor ausgeschaltet werden, geht das Pro-
gramm 1im Schritt S7460 der Fig. 5 zum 1in Fig. 9 gezeigten
Unterprogramm. In diesem Programm wird zundchst im
Schritt 87461 gepriift, ob der Motor bereits ausreichend
lange (ca. 1 min) 1im Dieselbetrieb arbeitet. Wenn ja,
wird der Motor abgestellt (Schritt 87466) und das Pro-

gramm beendet .

Wenn der Motor noch nicht lange genug mit Diesel be™
trieben wird, werden zundchst (Schritte S7462, S87463) die
Pflanzendl —Umlaufpumpe und die Magnetventile abgeschal-
tet, so dass dem Einspritzsystem nur noch Dieselkraft-
stoff zugefiithrt wird. Anschlieflend wird das Einspritzsys-
tem flir ca. eine Minute mit Dieselkraftstoff gesplilt
(Schritt S7464) , so dass kein Pflanzendl im Einspritzsys-
tem mehr vorhan—den ist, und anschliefiend der Motor abge-
stellt (Schritt S$7464) . Danach (Schritt S§7467) wird ge™
priift, ob die ,Kurzstop" -Taste gedriickt wurde, d.h. der
Fahrer beabsichtigt, in Kirze mit warmem Motor weiterzu-

fahren. Falls ja, startet der Motor 1im Automatikbetrieb
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neu, d.h. , wenn die Voraussetzungen (Warme, Belastung
etc.) erfiillt sind, wird wieder 1in den reinen Pflanzendl-

betrieb geschaltet. Wenn dagegen die ,Kurzstop "-Taste
nicht gedriickt wurde, wird das Programm beendet, d.h. der
Motor startet beim ndchsten Anfahren in dem herk&mmlichen

Steuermodus

Weiterhin kann die Steuerung so ausgelegt sein, dass
sie die Kraftstoffversorgung auf den wvom Hersteller vor-
gesehenen Kraftstoff, beispielsweise Diesel, umschaltet,
wenn die Motorlast filiir eine vorab bestimmte Zeit unter—
halb einer vorab bestimmten Last bleibt (und/oder umge™
kehrt auch so, dass umgeschaltet wird, wenn die Motorlast
fiir eine vorab bestimmte Zeit eine maximale Last iber-
schreitet) . Statt der Motorlast, die man aus Daten eines
Motormanagements erhalten kann, ist es bei einer einfa-
cheren Aus filhrungs form auch méglich, ausgehend von der
Motordrehzahl umzuschalten. Ein Diesel f&dhrt am besten
mit einer konstanten Last wvon 40-85 &, dabei hdlt er mit
Abstand am l&ngsten, weist die besten Verbrennungswerte,
eine saubere Kompression usw. auf. Bel einer geringen Mo-
tordrehzahl, wenn beispielsweise nur Nebenaggregate des
Fahrzeugs wie Klimaanlagen, Silopumpen, Betonmischer,
hydraulische Anlagen usw. betrieben werden, kdnnen sich
verstdrkt Ablagerungen durch unvollstdndige Verbrennung
bilden. Dies kann vermieden oder zumindest stark redu-
ziert werden, wenn unter solchen Umstdnden auf den wvom
Hersteller vorgesehenen Kraftstoff umgeschaltet wird.
Fig. 7 zeigt ein Beispiel eines Unterprogramms zu diesem
Zzweck. Zundchst wird von der Steuerung entweder Uber =zu-
sdtzliche Sensoren oder {Uber direkten Zugriff auf Motor-
managementdateﬁ- festgestellt, ob die Motorlast in einem
unginstigen Bereich 1liegt, d.h. Drehzahl und/oder Drehmo-
ment auBerhalb des o.g. Bereichs liegen (Schritt S§771) .
Falls Jja, werden beide Magnetventile abgeschaltet

(Schritt S8772) . Anschlieffend wird geprift, ob mindestens
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eine bestimmte Menge, beispielsweise rund 10 Prozent ei~™
ner Tankfiillung an Pflanzendl im Tank ist (Schritt S773)
Falls ja, wird das O1 umgewdlzt, um es mit der Abwidrme
des Motors aufzuwdrmen (Schritt s112a) . Ist die élmenge
jedoch gering, wird die Pumpe abgeschaltet, um nicht e-
ventuelle Verunreinigungen am Boden des Tanks aufzuwir-
beln und zu f&rdern (Schritt 8775) . Anschlieflend kehrt

das Programm zum Hauptprogramm zurick .

Natlirlich ist der vorstehend Dbeschriebene Aufbau
nicht auf das Umschalten wvon Raps— oder anderem Pflanzen-
61 auf Diesel beschrankt, sondern kann bei entsprechender
Anpassung fiir alle denkbaren Kraftstoffpaarungen eines
Zweistoffmotors verwendet werden. Beispiele fiir weitere
Kraftstoff paarungen sind Benzin / Ethanol, Benzin / Fliis—
siggas, Benzin / Fllissigwasserstoff oder Flliissigwasser-
stoff / Flissiggas. Obwohl bei diesen Paarungen die Prob~™
leme unterschiedlich wvon den hier beschriebenen sind (so
muss beispielsweise wahrscheinlich nicht bei Jjeder dieser
Paarungen gesplilt werden) , kann das gezeigte Konzept: ei-
nes Ventilsteuerblocks, in den alle zum Umschalten ndti-
gen Ventile integriert sind und der von einer Steuerein-
heit angesteuert wird, wvorteilhaft fiir verschiedene

Kraft stoffpaarungen verwendet werden.
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Anspriche
1. Kraf tstof fversorgungsanlage zur Versorgung einer
Brennkraftmaschine Uber verschiedene Kraf tstof fleitungen

mit wahlweise einem Kraftstoff A oder einem Kraftstoff B,
mit einer steuerbaren Ventilanordnung zur Umschaltung
zwischen den Kraftstoffen,
gekennzeichnet durch
einen Ventilsteuerblock, in den die Ventilanordnung

integriert ist.

2. Kraf tstof fVersorgungsanlage nach Anspruch 1, dadurch
gekennzeichnet, dass der Ventilsteuerblock aus einem warme-—-

leitenden Material hergestellt ist.

3. Kraftstoffversorgungsanlage nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet, dass der Ven~™
tilsteuerblock benachbart zu einem Warmetauscher zum Auf-

heizen eines der Kraftstoffe angeordnet ist.

4 . Kraftstoffversorgungsanlage nach einem der vorher-
gehenden Anspriiche, gekennzeichnet durch eine Steuerein~—

richtung, welche die Kraf tstof fVersorgung durch Ansteuern

des Ventilsteuerblocks steuert.

5. Kraf tstof fVersorgungsanlage nach Anspruch 4 , dadurch
gekennzeichnet, dass die Steuervorrichtung zumindest eine
Ein- /Ausgabeeinheit aufweist, die in der Fahrgas tzelle an-

geordnet ist.

6 . Kraftstoff Versorgungsanlage nach Anspruch 4 oder 5,
dadurch gekennzeichnet, dass die Steuervorrichtung veran-—
lasst, dass mindestens eine der Kraf tstof fZuleitungen vor
einem endgilltigen Abstellen der Brennkraftmaschine mit dem

anderen Kraftstoff gespililt werden.
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7. Kraftstoff Versorgungsanlage nach Anspruch 6, dadurch
gekennzeichnet, dass eine Spililung auch durch Driicken eines

Wahlschalters 1in der Fahrerkabine ausldsbar ist.

8 . Kraftstoff Versorgungsanlage nach Anspruch 6 oder 7,
dadurch gekennzeichnet, dass das Spililen durch Driicken eines

Wahlschalters 1in der Fahrerkabine unterdriickbar ist.

9. Kraft StoffVversorgungsanlage nach Anspruch 8, dadurch
gekennzeichnet, dass die Unterdriickung des Spililen automa-
tisch aufgehoben und das Spilen durchgefiihrt wird, wenn ein
Sensor meldet, dass die Temperatur eines der Kraftstoffe

unter einen vorab festgelegten Wert gefallen ist.

10. Brennkraftmaschine mit einer Kraftstof fversorgungsan-—
lage nach einem der vorhergehenden Anspriiche, gekennzeich-
net durch mindestens einen Temperatursensor zum Feststellen
der Temperatur mindestens eines Mediums, das eine Aussage

iiber den Betriebszustand der Brennkraftmaschine zuldsst.

11 . Brennkraftmaschine mit einer Kraftstoffversorgungsan-
lage nach einem der vorhergehenden Anspriliche, gekennzeich-
net durch starre Kraftstof fleitungen zwischen dem Ven-

tilsteuerblock und der Brennkraftmaschine.

12 . Brennkraftmaschine mit einer Kraftstoffversorgungsan-
lage nach Anspruch 11, dadurch gekennzeichnet, dass die

Kraf tstof fleitungen zumindest fiir einen der Kraftstoffe eng
an einem Motorblock und/oder Zylinderkopf der Brennkraf tma-

schine entlang gefiihrt werden

13 . Steuervorrichtung filir eine Kraftstoffversorgungsanlage
nach einem der vorstehenden Anspriiche, dadurch gekennzeich-—
net, dass die Steuervorrichtung die Kraftstof fversorgungs-—

anlage abhidngig von der Last des Motors steuert.
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14. Steuervorrichtung nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Steuervorrichtung die Last des Motors
abschatzt und veranlasst, dass die Kraftstoff Versorgung um-
schaltet, wenn die Last des Motors flir eine vorab bestimmte

Zeit unterhalb einer vorabk bestimmten Last liegt.

15. Steuervorrichtung nach Anspruch 13, dadurch gekenn-
zeichnet, dass sie die Last des Motors aufgrund von Motor-
managementdaten ermittelt und die Kraftstof fversorgungsan-—

liage aufgrund der ermittelten Werte umschaltet.

16. Steuervorrichtung nach einem der Anspriiche 13 bis 15,
dadurch gekennzeichnet, dass sie die Kraftstof fversor-

gungsanlage umschaltet, wenn nur Nebenaggregate laufen.

17. Steuervorrichtung nach einem der Anspriiche 13 bis 15,
dadurch gekennzeichnet, dass sie durch Offnen eines in der
Ventilanordnung angeordneten Ricklauf ventils (MV R) veran-
lasst, dass im Betrieb mit Kraftstoff B wvon der Einspritz —
pumpe nicht verbrauchter Kraftstoff in den entsprechenden

Tank =zurlUckgefihrt wird.

18. Steuervorrichtung nach einem der Anspriiche 13 bis 17,
dadurch gekennzeichnet, dass sie einem Bediener eine M&g-
lichkeit Dbietet, manuell auf Kraftstoff A umzuschalten bzw.

die Umschal tung auf Kraftstoff B manuell zu verhindern.

19. Steuervorrichtung nach Anspruch 18, gekennzeichnet

durch eine Vorrichtung, um den Bediener daran =zu erinnern,
dass mit Kraftstoff B gefahren werden kdénnte, wenn die da~n
fir erforderlichen Bedingungen vorliegen, der Bediener die

Umschaltung auf Kraftstoff B Jjedoch manuell wverhindert hat.

20. Steuervorrichtung nach einem der Anspriiche 13 bis 19,
dadurch gekennzeichnet, dass sie zundchst ein in der Ven~™
tilanordnung angeordnetes Vorlaufventil (MV v ) einschaltet,

sobald ein Merkmal des Kraftstoffs B einen ersten vorab

Petitioner Ex 1002 189



10

WO 2007/048633 PCT/EP2006/010380
24

festgelegten Wert aufweist oder iiberschreitet, und spiter
das in der Ventilanordnung angeordnete Rilcklaufventil
(MV R) des Ventilsteuerblocks einschaltet, sobald das Merk-

mal des Kraftstoffs B einen zweiten vorab festgelegten Wert

aufweist oder {iiberschreitet

21. Steuervorrichtung nach Anspruch 20, dadurch gekenn-
zeichnet, dass sie das Umschalten des Riicklaufventils rlck-
gdngig macht, sobald das Merkmal des Kraftstoffs B den ers-—

ten vorab festgelegten Wert wieder unterschreitet.
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GEANDERTE ANSPRUCHE
beim Internationalen Bulro eingegangen am 10 April 2007 (10.04.2007)

1. Kraftstoffversorgungsanlage zur Versorgung einer Brennkraftmaschine
Uber verschiedene Kraftstoffl Oitungen mit wahlweise einem Kraftstoff aus einem
ersten Tank oder einem Kraftstoff aus einem zweiten Tank,

mit einer steuerbaren Ventilanordnung zur Umschaltung zwischen den
Kraftstoffen aus dem ersten Tank und aus dem zweiten Tank,

einem Ventilsteuerblock, in den die Ventilanordnung integriert ist, und in
den Kraftstoffzuleitungen von den Tanks miinden und der die Kraftstoffe Cber
weitere Leitungen an die Einspritzanlage verteilt, und

einer Steuervorrichtung zur Steuerung der Kraftstoffversorgungsanlage
durch Steuern der Ventilanordnung abhéngig von der Belastung des Motors,
dadurch gekennzeichnet, dass

die Steuervorrichtung so aufgebaut ist, dass sie zunichst ein in der Ven-
tilanopdnung angeordnetes Vorlaufventil (MV V) einschaltet, sobald ein Merk-
mal des Kraftstoffs aus dem zweiten Tank einen ersten vorab festgelegten
Wert aufweist oder Uberschreitet, und spater das in der Ventilanordnung ange-
ordnete Rucklaufventii (MV R) des Vpntilsteuerblocks einschaltet, sobald das
Merkmal des Kraftstoffs aus dem zweiten Tank einen zweiten vorab festgeleg-
ten Wert aufweist oder Uberschreitet.

2. Kraftstoffversorgungsanlage nach Anspruch 1, dadurch gekennzeichnet,
dass sie das in der Ventilanordnung angeordnete Vorlaufventil (MV V) wieder
ausschaltet, sobald ein Merkmal des Kraftstoffs aus dem zweiten Tank den ers-
ten vorab festgelegten Wert wieder unterschreitet.

3. Kraftstoffversorgungsanlage nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dass die Steuervorrichtung so aufgebaut ist, dass sie das Umschalten
des Ricklaufventils (MV R) riickgdngig macht, sobald das Merkmal des Kraft-
Stoffs aus dem zweiten Tank den zweiten vorab festgelegten Wert wieder un-
terschreitet

4. Kraftstoffversorgungsanlage nach einem der vorhergehenden Ansprii-

che, dadurch gekennzeichnet, dass der Ventilsteuerblock benachbart zu einem
Warmetauscher zum Aufheizen eines der Kraftstoffe angeordnet ist.

GEANDERTES BLATT (ARTIKEL 19)
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5. Kraftstoffversorgungsanlage nach einem der vorhergehenden Anspri-
che, gekennzeichnet durch eine Steuereinrichtung, welche die Kraftstoffver—
sorgung und den Ventilsteuerblock automatisch steuert.

6. Kraftstoffversorgungsanlage nach einem der vorhergehenden AnsprQ-
che, dadurch gekennzeichnet, dass die Steuervorrichtung zumindest eine
Ein-/Ausgabeeinheit mit einem Display aufweist, die in der Fahrgastzelle ange-
ordnet ist.

7. Kraftstoffversorgungsanlage nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, dass die Steuervorrichtung veranlasse dass
mindestens das Motor-Einspritzsystem vor einem endgdltigen Abstellen der
Brennkraftmaschine mit dem anderen Kraftstoff gesp(lt wird.

8. Kraftstoffversorgungsanlage nach Anspruch 7, dadurch gekennzeichnet,
dass eine Spulung auch durch Dricken eines Wahlischalters in der Fahrerkabi—
ne ausldsbar ist.

9. Kraftstoffversorgungsanlage nach Anspruch 7 oder 8, dadurch gekenn-
zeichnet, dass das Spllen durch Dricken eines Wahlschalters in der Fahrer-
kabine unterdriickbar ist.

10. Kraftstoffversorgungsanlage nach Anspruch 9, dadurch gekennzeichnet,
dass die Unterdriickung des Spilen automatisch aufgehoben und das Spllen
durchgefihrt wird, wenn ein Sensor meldet, dass die Temperatur eines der
Kraftstoffe unter einen vorab festgelegten Wert gefallen ist.

11. Brennkraftmaschine mit einer Kraftstoffversorgungsa nlage nach einem
der vorhergehenden Anspriiche, gekennzeichnet durch mindestens einen
Temperatursensor zum Feststellen der Temperatur mindestens eines Medi-
ums, das eine Aussage Uber den Betriebszustand der Brennkraftmaschine zu-
lasst '

12.  Steuervorrichtung zur Steuerung der Kraftstoffversorgungsanlage nach
einem der Anspriiche 1 bis 10, dadurch gekennzeichnet, dass die Steuervor-
richtung die Last des Motors abschatzt und veranlasst, dass die Kraftstoffver-
sorgung umschaltet, wenn die Last des Motors flr eine vorab bestimmte Zeit
unterhalb einer vorab bestimmten Last liegt.
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13. Steuervorrichtung nach Anspruch 12, dadurch gekennzeichnet, dass sie
die Last des Motors aufgrund von Motorrnanagementdaten ermittelt und die
Kraftstoffversorgungsanlage aufgrund der ermittelten Werte umschaltet.

14, Steuervorrichtung nach einem der Anspriche 12 oder 13, dadurch ge-
kennzeichnet, dass sie die Kraftstoffversorgungsa mlage umschalten kann, wenn
nur Nebenaggregate laufen.

15. Steuervorrichtung nach einem der Anspriche 12 bis 14, dadurch ge-
kennzeichnet, dass sie durch Offnen eines in der Ventilanordnung angeordne-
ten Racklaufventils (MV R) veranlasst, dass im Betrieb mit Kraftstoff aus dem
zweiten Tank von der Einspritzpumpe nicht verbrauchter Kraftstoff in den ent—
sprechenden Tank zuriickgefihrt wird.

16. Steuervorrichtung nach einem der Ansprliiche 12 bis 15, dadurch ge-
kennzeichnet, dass sie einem Bediener eine Md&glichkeit bietet, manuell auf
Kraftstoff aus dem ersten Tank umzuschalten bzw. die Umschaltung auf Krafi-
stoff aus dem zweiten Tank manuell zu verhindern.

17. Steuervorrichtung nach Anspruch 16, gekennzeichnet durch eine Vor-
richtung, um den Bediener daran zu erinnern, dass mit Kraftstoff aus dem zwei-
ten Tank gefahren werden kénnte, wenn die daflir erforderlichen Bedingungen
vorliegen, der Bediener die Umschaltung auf Kraftstoff aus dem zweiten Tank
jedoch manuell verhindert hat.
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(57) Abstract

An assembly for boost fuel substi-
tution in turbo charged diesel engines;
the assembly including: a diesel en-
gine including an inlet manifold (2) and
an exhaust manifold; a turbocharger (3)
in communication with said inlet man-
ifold (2); first and second reservoirs of
diesel (10) and gas (13) respectively se-
lectively in communication with said en-
gine; a fuel injection pump (8) including
an aneroid (9) intermediate the first reser-
voir of diesel (10) and said inlet manifold
(2); a control valve (11) intermediate the
second reservoir of gas (13) and said inlet
manifold (2); characterised in that the as-
sembly includes at least two solenoids (6,
7) each capable of moving between first
and second operational states; wherein a
first of said solenoids (6) is located be-
tween the inlet manifold (2) and said fuel injection pump (8) and the second solenoid (7) is located between said inlet manifold (2) and
said control valve (11) wherein, said first solenoid (6) responsive to a predetermined engine operating parameter moves between a first
state in which pressurised air from said inlet manifold (2) communicates with said aneroid (9) and atmospheric air is isolated from the
aneroid (9) and a second state in which manifold air to the fuel injection pump (8) is interrupted and atmospheric air is in communication
with the aneroid (9) and pressurised air from said inlet manifold (2) terminates at said first solenoid (6); and wherein the second solenoid
(7) responsive to said predetermined engine operating parameter and/or signal is located between said inlet manifold (2) and said control
valve (11) and moves between a first state in which atmospheric air is in communication with said control valve (11) and second state in
which pressurised air from said inlet manifold (2) is in communication with said control valve (11); wherein when the first solenoid (6)
isolates said first fuel type, the second solenoid (7) operates responsive to a signal to allow boost fuel provided by said second fuel type to
communicate between the second fuel source (13) and the engine.
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A DUAL-FUEL METHOD FOR BOOST FUEL SUBSTITUTION IN TURBO-
CHARGED DIESEL ENGINES

BACKGROUND

The present invention relates to fuel systems and more particularly relates to a system in
which a second fiiel is admitted as a substitution for boost fiiel in a turbo-charged diesel
engine. The invention also relates to a dual fuelling system which may be retro-fitted in a

simple manner to an existing single-fuel turbo-charged diesel engine.

PRIOR ART

Diesel engine operation is typically controlled by the fuel injection pump. Turbo-charged
diesel engines introduce a degree of complexity to the control of the engine, over
normally aspirated diesel engines due to the fact that the amount of air admitted to each
cylinder for each cycle (air charge), changes as a result of the change in manifold air
pressure. This change in air charge coupled to the requirement to run diesel engines
lean, requires the inlet manifold pressure to be an input to any system controlling the
engine. Therefore, on turbo-charged diesel engines, typically a pressure line connects the
inlet manifold to an aneroid on the injection pump to facilitate the variation in fuel flow

rate due to variations of inlet manifold pressure.

Other means of facilitating this variation of fuel flow rate are known. For example, one
system electronically senses the manifold pressure, then the output of the electronic
sensor is processed, with the output of this processor electrically driving an

electromagnetic device associated with the injection pump.

US patent 4,517,928 (corresponds to Austraiian application 17878/83) discloses an
existing system for using a gas such as LPG as a secondary boost fuel in diesel engines.
According to the arrangement shown in the US patent a signal proportional to the
momentary effect of fuel consumption controls the gas supply to the engine. A valveina
gas supply line is connected to a control lever of the engine governor to allow gas supply
only in a load range above approximately 25% and up to a maximum of approximately

40% of the full load total fuel consumption. In the lower range, incomplete combustion
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of the gas is avoided and in the high low range destination and overload are avoided and
the opacity of the exhaust is improved. The consumption of liquid fuel is reduced and
the exhaust gas composition is improved. An adjustable stop in the arrangement
described limits the maximum injectable liquid fuel quantity when the engine is operated
in a duel fuel mode. Whilst it is known to retrofit a dual fuel system incorporating diesel
fuel and boost LP gas fuel as a substitution for diesel fuel, the known arrangements
require considerable interference with the existing engine equipment and more
particularly requires significant interference with the diesel fuel pump and aneroid.
Whilst US patent 4,517,928 teaches no intervention into the inside of the fuel pump or
the governor there is still required at the outside of the fuel pump a stop for a control
lever. Thus, a limiter for the control rod has to be added increasing the labour in

retrofitting.

Dual fuel systems used with diesel engines involve a mixture of diesel and gas wherein
gas is used as boost firel responsive to changes in a predetermined engine parameter.
The principle of this system is to save diesel fuel by injecting a lesser quantity and
replacing this with lower cost LPG and also to avoid diesel exhaust smoke at full load

running.

This inevitably results in power loss so in order to regain the original power LPG is
added to the inlet air. According to the modification is effected so that the engine will
have the same power with dual fuel as if it was using a 100% diesel. At fuel engine
power load about 30% diesel can be replaced. When more diesel is replaced the engine
will demonstrate a phenomenon known as knocking will stop at part load where peak
pressures in the cylinders are lower more diesel fuel can be replaced by LPG up to about
40%. At less than a quarter of full load of the engine no LPG may be added to the inlet

system because of insufficient combustion.

INVENTION
The present invention provides an alternative boost fuel substitution system for a diesel

engine which may be used in conjunction with and retro fitted to existing fuel systems.
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The dual fuel system according to the present invention is characterised by the inclusion
of a second fuel in place of diesel fuel which would in single fuel operation have been
introduced to the engine due to an increase in the inlet manifold air pressure as a result of
the turbo-charger, and an increase in throttle position, typically known as boost fuel.

The system according to the present invention is particularly suitable for retro-fitting to

conventional diesel engines without disassembly of the injection pump.

In one form, the invention is further characterised by the interruption of the manifold air
pressure input to the injection pump, and the substitution for the variation of diesel fuel
flow in dependence on manifold pressure and the metering of a second fuel in response
to a chosen cngine operating parameter or a combination of parameters. Suitable
parameters include engine revolutions per minutes (R.P.M.), inlet manifold pressure,
throttle position and diesel fuel flow rate. Preferably, the total fuel admitted to the

engine is controlled so as to maintain the overall air-fuel-ratio in the lean range.

According to the present system, the signal sent to the injection pump to indicate that the
manifold air pressure has increased, is interrupted. The interruption makes the injection
pump behave as if the inlet manifold air pressure is close to atmospheric. This disables
the ability of the injection pump to add the boost diesel fuel to the engine. The boost
diesel fuel is substituted with a second fuel. The second fuel is admitted to the engine by
a means other than the injection pump used for the diesel fuel. Typically, this is by a

separate injection system (for direct injection) or by admission to the inlet manifold.

In one broad form the present invention comprises:

an assembly for boost fuel substitution in a turbo charged diesel engine; the
assembly including;

a diesel engine including an inlet manifold and an exhaust manifold,

a turbocharger in communication with said inlet manifold;

first and second reservoirs of two alternate fuel types in communication with said
engine;

a fuel injection pump including an aneroid intermediate a first reservoir of one of

said two fuel types and said inlet manifold;
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a control valve intermediate a second reservoir of said fuel types and said inlet
manifold;

characterised in that the assembly includes at least two solenoids each capable of
moving between two states of operation; wherein a first of said solenoids is located
between the inlet manifold and said fuel injection pump and the second solenoid is
located between said inlet manifold and said control valve;

wherein, said first solenoid responsive to a predetermined engine operating
parameter moves between a first state in which pressurised air from said inlet manifold
communicates with said aneroid and isolates atmospheric air and a second state in which
manifold air to the fuel injection pump is interrupted and atmospheric air is in
communication with the aneroid and pressurised air from said inlet manifold terminates
at said first solenoid;

and wherein the second solenoid responsive to said predetermined engine
operating parameter or a second parameter is located between said inlet manifold and
said control valve and moves between a first state in which atmospheric air is in
communication with said gas metering valve and a second state in which pressurised air
from said inlet manifold is in communication with said control valve and atmospheric air
is isolated from control valve;

wherein when the first solenoid isolates said first fuel type, the second solenoid
operates to allow boost fuel provided by said second fuel type to communicate between

the second fuel source and the engine.

Preferably the aneroid is in direct contact with pressurised air from the manifold and
responds to that pressure. Alternatively, the aneroid is in electrical contact with a sensor
attached at or near said inlet manifold such that the sensor after sensing the air pressure

in the manifold causes a signal to be transmitted to the aneroid.

In another form the present invention comprises;

an assembly for boost fuel substitution in turbo charged diesel engines; the
assembly including;

a diesel engine including an inlet manifold and an exhaust manifold;

a turbocharger in communication with said inlet manifold;
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first and second reservoirs of two alternate fuel types in communication with said
engine;

a fuel injection pump including an aneroid intermediate the first reservoir of one
of said two fuel types and said inlet manifold;

a control valve intermediate a second reservoir of said fuel types and said inlet
manifold,;

characterised in that the assembly includes at least two solenoids each capable of
moving between two states of operation; wherein a first of said solenoids is located
between the inlet manifold and said fuel injection pump and the second solenoid is
located between said inlet manifold and said control valve;

wherein, said first solenoid responsive to a predetermined engine operating
parameter moves between a first state in which pressurised air from said inlet manifold
communicates with said aneroid and isolates atmospheric air and a second state in which
manifold air to the fuel injection pump is interrupted and atmospheric air is in
communication with the aneroid and pressurised air from said inlet manifold terminates
at said first solenoid,;

and wherein the second solenoid responsive to said predetermined engine
operating parameter or a second parameter is located between said inlet manifold and
said control valve and moves between a first state in which atmospheric air is in
communication with said gas metering valve and second state in which pressurised air
from said inlet manifold is in communication with said control valve and atmospheric air
is isolated from the control valve,;

wherein when the first solenoid is in its second state, the second solenoid is in its
second state such that when first fuel is isolated from the engine by operation of the first
solenoid, the operation of the second solenoid allows delivery of boost fuel from the

second fuel source to the engine.

In another broad form the present invention comprises:

a system for boost fuel substitution in a turbo charged diesel engine of the high
speed type;

the system including a diesel engine including an inlet manifold and an exhaust

manifold, a turbocharger in communication with said inlet manifold;
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a first fuel reservoir of diesel fuel and a second reservoir of gas fuel each available
for delivery to said engine;

a diesel fuel injection pump including an aneroid intermediate the first reservoir
and the inlet manifold;

a gas control valve intermediate the second reservoir and the inlet manifold for
regulating the pressure of gas supplied from the second reservoir;

wherein the system further includes first and second solenoids each capable of
movement between two states of operation; wherein the first of said solenoids is located
between the inlet manifold and said diesel fuel pump and the second is located between
the inlet manifold and said gas control valve,

wherein the operation of each said solenoid is responsive to a predetermined
engine operating parameter,

said first solenoid moves between a first operating condition in which the inlet
manifold pressure is in communication with the aneroid and fuel pump and a second
operating condition in which the inlet manifold pressure is isolated from said fuel pump
limiting flow of diesel to the engine to a predetermined maximum and ambient air is
accessible to the aneroid;

said second solenoid moves between a first operating condition in which gas fuel
is isolated from the engine and ambient air is in communication with the gas control
valve and a second operating condition in which gas fuel is in communication with said
diesel engine wherein when the first solenoid is in its first operating state the second
solenoid is in its first operating state and when the first solenoid is in its second operating
state the second solenoid is in its second operating state;

wherein the solenoids are influenced by an electrical signal or signals initiated by

a sensor or sensor which detects a predetermined engine operating parameter or

parameters.

In another broad form the present invention comprises;

a system for boost fuel substitution in a turbo charged diesel engine; the system
including;

a diesel engine including an inlet manifold and an exhaust manifold;

a turbocharger in communication with said inlet manifold;
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first and second reservoirs of diesel and gas respectively selectively in
communication with said engine,

a fuel injection pump including an aneroid intermediate the first reservoir of diesel
and said inlet manifold;

a control valve intermediate the second reservoir of gas and said inlet manifold,

characterised in that the system includes a single solenoid capable of moving
between two operational states;

wherein said single solenoid is located intermediate the inlet manifold and the fuel
pump and control valve such that the solenoid is capable of allowing communication
between the first or second fuel and the engine responsive to a single dictated by a
predetermined engine operating parameter;

wherein said single solenoid moves between a first operational state which aliows
communication between pressurised air from the inlet manifold and said aneroid and
isolates pressurised air access to said gas control valve and a second operational state in
which communication between the inlet manifold and the aneroid of the fuel pump is
isolated and communication between the inlet manifold pressurised air and the control
valve is allowed;

wherein when the solenoid is in its first operational state the first fuel is delivered
to the engine and when the solenoid is in its second operational state boost fuel
comprising the second fuel is substituted for the first fuel wherein the solenoid operates

responsive to predetermined engine operating parameters.

The advantages of the boost fuel substitution system of the present invention, when fitted
to a turbo-charged diesel engine include the following:

the process of adapting a turbo-charged diesel engine to dual-fuelled operation can be
achieved without disassembly of the injection pump, nor does it require any physical
alteration to the internal mechanisms of the injection pump or the body of the injection
pump. Because the injection pump has not been modified, any repairs or calibration of

the injection pump can still be carried out according to the manufacturer’s specifications.

The system can be converted back to 100% diesel operation while the engine is in

operation. Through the use of a gaseous second fuel, typically liquefied petroleum gas
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or natural gas, particulate emissions can be reduced. Since only the boost component of
the diesel fuel is replaced with the second fuel, knock problems associated with high
substitution levels of gaseous second fuels can be avoided. This occurs due to the fact
that the boost fuel flow rate typically represents less than 45% of the total fuel flow rate,
based on energy flow per unit time. Knock problems associated with gaseous second
fuels typically occur at higher substitution levels. Rough idle problems associated with
some high substitution level, duel-fuelied engines are avoided. At idle, there is no
significant boost of the inlet manifold air pressure, above ambient conditions. Therefore,

at idle, the engine would be operating on or very close to 100% diesel.

The present invention will now be described in more detail according to a preferred but

non limiting embodiment and with reference to the accompanying illustrations:

Figure 1: shows a schematic layout of the relationship of the duel solenoid
arrangement fitted to a dual fuel system;

Figure 2: shows a cross sectional elevation of a dual change over solenoid
arrangement according to a preferred embodiment wherein a first solenoid
prevents communication between the inlet manifold and an aneroid and
the other solenoid activates boost fuel,

Figure 3: shows the arrangement of figure 2 whereby the first solenoid allows
communication between the inlet manifold and the aneroid and the second
solenoid allows communication between a gas control valve and ambient
air thereby preventing passage of boost fuel to the engine;

Figure 4: shows an alternative to the arrangement of figures 2 and 3 with the
position of the ambient air access port in the gas circuit altered and which
activates the gas fuel circuit and renders the primary fuel circuit inactive;

Figure 5: shows the solenoid arrangement of figure 4 wherein the gas fuel circuit is
inactivated by the second solenoid and the first solenoid allows
communication between the inlet manifold and aneroid; and

Figure 6. shows a typical circuit diagram describing electrical links between the

battery source and operating solenoids.
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The invention will be described, by way of example only, with reference to two

embodiments for interruption to the inlet manifold air pressure input to the injection

pump.

The first is one in which a connection is made between the inlet manifold, downstream of
the turbo-charger, and an aneroid associated with the injection pump. The second
system is one in which the inlet manifold air pressure is electronically sensed, and an

electrical input is made to the injection pump.

Referring to figure 1 there is shown a schematic layout of an assembly for substitution of
boost fuel in a diesel engine according to one embodiment. Figure 1 shows conventional
diesel engine 1 including an inlet manifold 2 in communication with turbo charger 3.

Turbocharger 3 is in communication with a conventional air cleaner 4 via air line 5.

According to a preferred embodiment, the assembly comprises co-operating dual
solenoids 6 and 7 the first of which is located intermediate the inlet manifold 2 and fuel
pump 8. Solenoid 6 is in communication with an aneroid 9 associated with fuel pump 8
via a pressurised air line which allows according to one embodiment aneroid 8 to detect
either directly or via a signal generated by a sensor at or near the inlet manifold the level
of air pressure at inlet manifold 2. Fuel pump 8 is connected to a diesel fuel reservoir 10
from which diesel fuel is delivered to the engine responsive to engine operating
parameters. Solenoid 7 is in communication with inlet manifold 2 and a gas metering
valve 11 which regulates flow of gas along gas supply line 12 from a reservoir 13 of LP
gas which comprises the second fuel. Supply line 12 further includes a conventional
converter 14 wherein LP gas is converted to a vapour in a known manner. Hot water
from the engine via line 15 converts the liquid to a vapour and in doing so warms the gas
from stop the unit freezing as LPG when released from the liquid state to form a gaseous
state. The gas travels along line 12 towards gas metering valve 11 which is operated by
a switch from the foot cycle. The switch may be one of the magnetic type or alternative
form of switch to suit requirements. Once the gaseous vapour engages gas metering
valve 11, turbo charger 3 at this time is not generating pressure although the foot throttle

switch turns the system on at the solenoid vaive downstream of gas metering valve 11.
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According to one form of operation, gas metering valve 11 allows LP gas to travel
responsive to the action of solenoid 7 into the engine. As the LP gas is boost fuel, no
gas can enter the engine until such time as the turbo charger 3 generates enough pressure
to push on a diaphragm inside gas metering valve 11 which in turn activates a plunger
enabling gas feed through the metering valve. If turbo pressure is low the introduction
of gas into the engine is very light but as turbo pressure increases, this will have the
effect of opening gas metering valve 11 in order to increase the flow rate of gas to the
engine. Thus, the turbo charger does not activate until the engine is in a high torque
condition at which time the turbo charger operates. When this occurs, instead of the
diesel fuel pump 8 advancing boost fuel towards the engine when gas is delivered to the
engine responsive to a predetermine engine operating parameter, diesel fuel cannot enter
the engine. Gas cannot enter the engine until such time as turbo charger 3 starts to
operate as the torque value of the engine enters its upper range. Isolating inlet manifold
air pressure from aneroid 9 of fuel pump 8 isolates diesel fuel and allows LP gas to be
substituted as boost fuel. Parameters employed in the interruption of the inlet manifold
air pressure input to the injection pump resulting in metering of the second fuel based on
some or all of the following:

engine R.P.M, inlet manifold air pressure, throttle position, flow rate of the diesel

fuel and adding the second fuel to the engine.

Figures 2 to 5 describe in more detail the operation of the dual solenoid arrangement

according to a preferred embodiment of the invention.

Referring to figure 2 there is shown an enlarged cross sectional view of a dual solenoid
circuit 20 which establishes intermittent links between an inlet manifold of a diesel engine
and two alternative fuel sources. The dual solenoid in circuit 20 to be described below
corresponds to solenoids 6 and 7 of figure 1. Dual solenoid circuit 20 includes a first
solenoid 21 which is placed intermediate, engine manifold 2 and fuel pump 8 with
aneroid 9. Dual solenoid circuit 20 further includes second solenoid 22 disposed
intermediate inlet manifold 2 and gas metering valve 11 which controls access to a
second fuel from reservoir 13. First solenoid 21 controls the passage of primary diesel

fuel from reservoir 10 and interrupts the primary fuel flow circuit normally responsive to
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manifold air pressure such that primary fuel may be isolated responsive to a
predetermined engine parameter enabling second solenoid 22 to provide substitute boost
fuel to the diesel engine. In normal operation the engine is supplied with diesel fuel from
fuel source 10 with the amount of fuel delivered to the engine responsive to air pressure
at the inlet manifold. The dual solenoid system which also includes turbo charger 3
operates in response to increased pressure generated by the turbo charger which is
delivered to the inlet manifold 2. According to one embodiment a signal is sent to the
injection pump 8 to indicate that the manifold air pressure has increased. This causes
interruption to the supply of diesel fuel and isolates fuel pump 8 from manifold air
pressure such that ambient air is then in communication with the aneroid 9. Solenoid 21
includes solcnoid body 23 having an internal chamber 24 which, subject to the position of
plunger valve 25, able to communicate with air delivery line 26, chamber 27 and
pressurised air chamber 28. Solenoid 21 further includes an upper body 29 housing an
actuating mechanism energised by a control circuit which is linked to the control circuit
via electrical linkage 30. The actuating mechanism includes biasing spring 31 which
operates responsive to an electrical signal via link 30 such that plunger valve 25 moves
between a location wherein gate 32 is free of orifice 33 and bears via surface 34 on
shoulder 35 of orifice 36 and a second position in which plunger 25 bears via surface 37
on shoulders 38 of orifice 33. The action of plunger valve 25 is regulated by electrical
signals responsive to detection of inlet manifold pressure. As shown, plunger valve 25 of
first solenoid 21 restricts the flow of pressurised air along pressurised airline 39 such that
pressurised air from inlet manifold is unable to travel beyond pressurised air chamber 28.
This allows ambient air to enter solenoid body 23 via port 40 such that ambient air is
delivered via delivery air line 26 to aneroid 9. Accordingly the configuration of first
solenoid 21 and more particularly the position of plunger valve 25 indicates that boost
fuel is isolated from the diesel engine from the first fuel source in favour of substitution
of boost fuel from the second fuel source. Second solenoid 22 has a similar
configuration to that described for first solenoid 21 but second solenoid 22 is dispersed
between inlet manifold 2 and gas metering valve 11. When first solenoid 21 isolates the
fuel from a first fuel source when the aneroid detects ambient air pressure, second
solenoid 22 operates to establish communication between inlet manifold 2 and second

fuel or boost fuel source. As shown in figure 2 second solenoid 22 is configured
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similarly to first solenoid 21 and includes solenoid body 50, ambient air chamber 51 in
communication with port 52 which is open to atmospheric air and orifice 53 defined by
shoulder 54 which receives oscillating plunger valve 55. Plunger valve 55 includes gate
56 which when communication is open between the boost fuel source and the inlet
manifold, locates on shoulder 54. Solenoid body 50 further includes pressurised air
chamber 56 which is in permanent communication with inlet manifold 2. Solenoid body
55 further includes upper shoulder 57 which acts as a bearing surface for upper surface
58 of plunger 55 when pressurised air from inlet manifold is isolated from boost fuel
reservoir 13. In this configuration ambient air is available via port 52 and air chamber 51
to gas metering valve 11. When that occurs, plunger valve 25 of solenoid 21 engages
shoulder region 38 via surface 37 in order to open communication between inlet

manifold 2 and first fuel reservoir 10 via aneroid fuel pump.

Figure 3 shows the arrangement set out in figure 2 and is numbered in accordance with
the integers of figure 2. The fundamental difference between the arrangement in figure 3
and that shown in figure 2 is that in figure 3 solenoid 21 seats on shoulder 38 via gate 32
so as to enable communication between pressurised air at the inlet manifold and the first
fuel source. Sealing orifice 33 prevents ambient air access to aneroid 9 which ensures
that the primary diesel fuel will be delivered to the engine. Plunger valve 25 will close
access to ambient air once activated by the electrical control circuit in response to inlet
manifold pressure. At the same time, second solenoid 22 closes the pressurised air
circuit and allows access of ambient air via chamber 51 to gas metering valve 11.
Referring to figure 4 there is shown an alternative dual solenoid arrangement 50 shown
in figure 4 includes solenoid 51 which is identical to solenoid 21 shown in figure 3.
Furthermore, solenoid 51 operates in an identical manner to that described for solenoid
21. Where dual solenoid arrangement 50 differs from that described in figures 2 and 3 is
the arrangement of solenoid 60 which is configured differently from the corresponding
solenoid 22 described in the dual solenoid arrangement 20 in figure 3. Solenoid 60
includes solenoid body 61 having an internal chamber 62, which subject to the position of
plunger 63 will allow communication by air delivery line 64 between gas metering valve
11 (see figure 1) and inlet manifold 2 (see figure 1). When plunger 63 is retracted there

is free communication of pressurised air between inlet manifold 2 and gas metering valve
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11 and in this configuration gate 65 seats on shoulder 66 of orifice 67 isolating internal
chamber 68. Solenoid arrangement 50 shows solenoid 51 isolating pressurised air in
pressurised air line 69 from aneroid 9. In this configuration ambient air is in direct
communication with aneroid 9 preventing flow from diesel fuel to the engine. The
fundamental difference between solenoid 22 and solenoid 60 is the position of the
ambient air chamber and the opposite operation of valves 56 and 63 respectively in
respect of their position when pressurised air is in communication with the gas moving
valve and when ambient air is in communication with the gas metering valve. These
differences are merely a matter of manufacturing choice or selection enabling a possible
selection of solenoids which operate differently but performing a similar roll sequentially

isolating or allowing access to respective fuels.

Figure 5 shows the arrangement of figure 4 this time plungers 70 and 63 respectively are
both seated against corresponding orifices as distinct from opposing orifices to allow
communication between inlet manifold and aneroid 9 in the case of solenoid 51 and
isolate pressurised air from inlet manifold 2 to gas control valve. Figures 4 and 5
therefore illustrate an alternative configuration for the second solenoid by virtue of the

alternative location of ambient air port 71.

In a more general sense one solenoid valve may be employed to control the dual fuel
system. In this case a valve which has two inputs and two outputs is used whereby the
inlet manifold air pressure would be connected to the one input and atmospheric pressure
would be connected to the second input. This is illustrated in Figure 7. The outputs of
the valve would be connected to the aneroid associated with the injection pump, and the
input to the second fuel metering system. The valve could be configured in such a way
that when the valve is de-energised, the inlet manifold air pressure would be connected
to the injection pump aneroid, and the gas metering system would be connected to
atmospheric pressure. Typically, if atmospheric pressure is input to the second fuel
metering system, the second fuel would not be admitted to the engine. Therefore, with

the valve in the de-energised state, the engine would be under 100% diesel operation.

Petitioner Ex 1002 229



10

15

20

25

30

WO 99/01659 14 PCT/AU98/00500

When the valve is energised, the inlet manifold air pressure would be connected to the
second fuel metering system and the injection pump aneroid would be connected to
atmospheric pressure, and the engine would be operating in dual-fuel mode. Since the
injection pump registers the manifold pressure as being atmospheric or close to
atmospheric, it will behave as if there is no boost air being admitted to the engine and

will not admit boost diesel fuel to the engine.

Although this embodiment has been described with only one valve, it is acknowledged
that it may be achieved with more than one valve, and it may be achieved with valves
with more than two inputs, and or more than two outputs. Furthermore, the valve
switching may be opposite to that described above, in that the vaive can be used whereby
in the energised state, the inlet manifold air pressure would be connected to the injection
pump aneroid. The valve would typically be electro-mechanical, such as a solenoid so

that switching the valve on and off can be achieved remotely and quickly.

In the second system, the electrical connection from the manifold air pressure sensor
would be interrupted as illustrated in Figure 8. A reference signal would be sent to the
processor which has the electrical properties which are characteristic of the sensor

output when the inlet manifold air pressure is close to ambient.

Metering of the second fuel should be constrained to maintain the overall engine
operation to be lean. This is desirable to ensure that the production of particulates is not
in violation of emission control legislation. The second fuel flow may be introduced to
the engine in a variety of known ways, including manifold introduction (commonly
referred to as fumigated introduction for gas) or by a second injection system which may

or may not be direct in-cylinder injection.

The function of the system will be described below in reference to an engine that has a
connection between the inlet manifold and the aneroid associated with the injection
pump. The input to the injection pump could alternatively be taken from the outlet of

the turbocharger compressor.
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The valve is energised when some critical constraints are met. These constraints would

include some or all of the following:

Sufficient fuel level in the second fuel tank
Engine oil pressure is above a present valve
Engine R.P.M. is between set limits

Throttle position is between set limits

If the valve is energised, atmospheric air pressure is exposed to the aneroid associated
with the diesel injection pump and the diesel injection pump does not admit boost diesel
fuel. The second fuel metering system admits the second fuel essentially to supplement
the loss of the boost diesel fuel. The metering process is done according to the engine
conditions as listed above. If the valve is de-energised, the diesel pump will admit the
boost diesel fuel as required. This change-over between dual-fuel operation and 100%

diesel fuel operation can occur with the engine in operation.

The circuit shown in figure 6 inciudes a power source 80 formed by a conventional
battery which may be isolated by a conventional on/off switch 81. Included in the circuit
is a reset switch 82 which is in electrical communication with storage reservoir 83 via
actuating solenoid 84. Another part of the circuit links relays which together link the
two circuits which in turn are linked to a mercury switch 85. The mercury switch is
useful should a vehicle become involved in an accident altering its attitude dramatically in
which case the mercury switch will immediately isolate the system immediately shutting
down the flow of electricity to the solenoid 84 on gas tank 83 preventing any further
flow of liquid LPG anywhere through the system. This provides a safety feature and will
minimise risk in the event of a fire. In additional to the mercury switch is pressure
switch 86 which enables pressure control. This switch keeps pressure from the gas
bottle at a certain level and keeps the circuit open on the energising side of relays 87. If
the pressure drops off by way of a ruptured line or the like or if the vehicle runs out of
gas this will immediately break the circuit and will convert the relay 87 to the off
position. In this position the throttie switch 88 will be isolated which in turn will shut off

the solenoid on the downstream side of the gas metering valve. If the throttle switch is
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not operating because there is no power to it, the system will be immediately closed
down. The circuit will also close down via the coil which operates a second relay. If
there is no power to the second relay such that red indicator light comes on which
indicates that the gas is off and this isolates the whole system from operating. If the gas
tank is full and the circuit operates relay 1 and in turn operates relay 2, this will operate
change over solenoid valve 90 and 91 thus when solenoid 90 is normally open when
there is no power on it the system returns from gas operation to solely diesel fuel
operation. In this condition the air pressure from the turbo charger is delivered to the
aneroid on the fuel pump according to normal operation. When the turbo charger is
operative and pressure is on the gas tank and the on/off switch is on, this changes a relay
so that a normally closed relay opens and one normally open closes. This results in air
pressure from the pressure side of the turbo charger being isolated from the aneroid and
being diverted back through the system and onto the metering valve of the gas. When
this happens, green light 92 illuminates on the dashboard of the vehicle indicating that
gas is on. Where a driver of the vehicle puts his foot on the throttle it automatically
opens the shut off solenoid on the downward side of the metering valve allowing gas to
flow when the turbo charger builds up enough pressure to open the metering valve. The
circuit also includes reset switch 82 just in case the vehicle runs out of gas to compensate
for inability to turn the gas back on as the pressure switch has opened the circuit and no
power can be delivered through the line, so it is essential to have a reset button. As soon
as the reset button is activated this enables power to the tank solenoid 84 which as a
consequence allows liquid to flow through the line which operates pressure switch 86.
Once the operator’s finger is removed from the reset button the circuit remains open

because relay number 1 and number 2 are activated creating an opposite circuit effect.

It will be recognised by persons skilled in the art that numerous variations and
modifications may be made tot he invention as broadly described herein without

departing from the overall spirit and scope of the invention.
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THE CLAIMS:

1. An assembly for boost fuel substitution in turbo charged diesel engtnes; the
assembly including;

a diesel engine including an inlet manifold and an exhaust manifold;

a turbocharger in communication with said inlet manifold,

first and second reservoirs of diesel and gas respectively selectively in
communication with said engine;

a fuel injection pump including an aneroid intermediate the first reservoir of diesel
and said inlet manifold;

a control valve intermediate the second reservoir of gas and said inlet manifold,;

characterised in that the assembly includes at least two solenoids each capable of
moving between first and second operational states; wherein a first of said solenoids is
located between the inlet manifold and said fuel injection pump and the second solenoid
is located between said inlet manifold and said control valve;

wherein, said first solenoid responsive to a predetermined engine operating
parameter moves between a first state in which pressurised air from said intet manifold
communicates with said aneroid and atmospheric air is isolated from the aneroid and a
second state in which manifold air to the fuel injection pump is interrupted and
atmospheric air is in communication with the aneroid and pressurised air from said inlet
manifold terminates at said first solenoid;

and wherein the second solenoid responsive to said predetermined engine
operating parameter and/or signal is located between said inlet manifold and said control
valve and a moves between a first state in which atmospheric air 1s in communication
with said gas metering valve and second state in which pressurised air from said inlet
manifold is in communication with said control valve;

wherein when the first solenoid isolates said first fuel type, the second solenoid
operates responsive to a signal to allow boost fuel provided by said second fuel type to
communicate between the second fuel source and the engine.
2. An assembly for boost fuel substitution in turbo charged diesel engines; the
assembly including; '

a diesel engine including an inlet manifold and an exhaust manifold,;
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a turbocharger in communication with said inlet manifold,;

first and second reservoirs of diesel and LP gas respectively in communication
with said engine;

a fuel injection pump including an aneroid intermediate a first reservoir of one of
said two fuel types and said inlet manifold;

a control valve intermediate a second reservoir of said fuel types and said inlet
manifold;

characterised in that the assembly includes at least two solenoids each capable of
moving between first and second operational states; wherein a first of said solenoids is
located between the inlet manifold and said fuel injection pump and the second solenoid
is located between said inlet manifold and said control valve;

wherein, said first solenoid responsive to a predetermined engine operating
parameter moves between a first state in which pressurised air from said inlet manifold
communicates with said aneroid and atmospheric air is isolated from the aneroid and a
second state in which manifold air to the fuel injection pump is interrupted and
atmospheric air is in communication with the aneroid and pressurised air from said inlet
manifold terminates at said first solenoid,

and wherein the second solenoid responsive to said predetermined engine
operating parameter is located between said inlet manifold and said control valve and
moves between a first state in which atmospheric air is in communication with said gas
metering valve and a second state in which pressurised air from said inlet manifold is in
communication with said control valve;

wherein when the first solenoid is in its second state, the second solenoid is in its
second state such that when first fuel is isolated from the engine by operation of the first
solenoid, the operation of the second solenoid allows delivery of boost fuel from the
second fuel reservoir to the engine.
3. A system for boost fuel substitution in a turbo charged diesel engine of the high
speed type;

the system including a diesel engine including an inlet manifold and an exhaust
manifold, a turbocharger in communication with said inlet manifold;

a first fuel reservoir of diesel fuel and a second reservoir of gas fuel each available

for delivery to said engine;
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a diesel fuel injection pump including an aneroid intermediate the first reservoir
and the inlet manifold;

a gas control valve intermediate the second reservoir and the inlet manifold for
regulating the pressure of gas supplied from the second reservoir;

wherein the system further includes first and second solenoids each capable of
movement between two states of operation; wherein the first of said solenoids is located
between the inlet manifold and said diesel fuel pump and the second is located between
the inlet manifold and said gas control valve;

wherein the operation of each said solenoid is responsive to a predetermined
engine operating parameter,

said first solenoid moves between a first operating condition in which the inlet
manifold pressure is in communication with the aneroid and fuel pump and a second
operating condition in which the inlet manifold pressure is isolated from said fuel pump
limiting flow of diesel to the engine to a predetermined maximum and ambient air is
accessible to the aneroid;

said second solenoid moves between a first operating condition in which gas fuel
is isolated from the engine and ambient air is in communication with the gas control
valve and a second operating condition in which gas fuel is in communication with said
diesel engine wherein when the first solenoid is in its first operating state the second
solenoid is in its first operating state and when the first solenoid is in its second operating
state the second solenoid is in its second operating state,

wherein the solenoids are influenced by an electrical signal or signals initiated by
a sensor or sensor which detects a predetermined engine operating parameter or
parameters.
4. An assembly according to claim 1, 2 or 3 wherein the engine operating
parameters include; engine revolutions per minute, inlet manifold pressure, throttle
position and diesel fuel flow rate.
5. An assembly according to claim 4 wherein the gas control valve is located
intermediate the second solenoid and said LP gas fuel source; said control valve
operating in response to an electrical signal dictated by said operating parameters.
6. An assembly according to claim 5 wherein inlet manifold pressure may be

determined from an outlet of said turbocharger.
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7. An assembly according to claim 6 wherein inlet manifold pressure is measured by
a sensor electrically connected to a circuit which includes said first and second solenoids.
8. An assembly according to claim 7 wherein the air pressure of the inlet manifold is
sensed electrically by means of an electronic sensor which transmits a signal to one or
both said solenoids.
9, An assembly according to claim 8 wherein the air pressure of the inlet manifold is
mechanically sensed at said fuel pump.
10. An assembly according to claim 9 wherein the flow of said second fuel is
regulated so as to ensure a lean mix.
11. A system for boost fuel substitution in a turbo charged diesel engine; the system
including;

a diesel engine including an inlet manifold and an exhaust manifold,

a turbocharger in communication with said inlet manifold;

first and second reservoirs of diesel and gas respectively selectively in
communication with said engine;

a fuel injection pump including an aneroid intermediate the first reservoir of diesel
and said inlet manifold;

a control valve intermediate the second reservoir of gas and said inlet manifold,

characterised in that the system includes a single solenoid capable of moving
between two operational states;

wherein said single solenoid is located intermediate the inlet manifold and the fuel
pump and control valve such that the solenoid is capable of allowing communication
between the first or second fuel and the engine responsive to a single dictated by a
predetermined engine operating parameter;,

wherein said single solenoid moves between a first operational state which allows
communication between pressurised air from the inlet manifold and said aneroid and
isolates pressurised air access to said gas control valve and a second operational state in
which communication between the inlet manifold and the aneroid of the fuel pump is
isolated and communication between the inlet manifold pressurised air and the control
valve is allowed;

wherein when the solenoid is in its first operational state the first fuel is delivered

to the engine and when the solenoid is in its second operational state boost fuel
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comprising the second fuel is substituted for the first fuel wherein the solenoid operates

responsive to predetermined engine operating parameters.
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Systéme d'alimentation en carburant i deux réservoirs, pour

~

véhicule spécial & moteur unique.

L'invention concerne un systéme d'alimentation en car~
burant, a deux réservoirs, pour véhicule spécial i moteur uni-
que, destiné 3 permettre une fonction transport avec un type
de carburant et une fonction service i l'arrét du véhicule
avec un autre type de carburant.

L'invention est notamment destinde i éguiper les bé-
tonniéres mobiles.

I1 est connu d'utiliser, pour un méme moteur, deux ty-
pes de carburant au moyen de deux réservoirs et d'une commande
d'inversion disposée dans le circuit d'alimentation.

De plus, on connait des véhicules ou engins gqui sont
destinés 3 accomplir une fonction transport ou déplacement et
une fonction service lorsqu'ils sont arrétés, cette fonction
étant assurée par le moteur du véhicule. C'est par exemple le
cas d'une b&tonnidre portée par un véhicule et dont le tambour
est entrainé par le moteur du véhicule.

Dans ce cas, le véhicule est une partie du temps en dé-
placement et une autre partie du temps sur un chantier. En dé-
placement, le moteur sert & la traction du véhicule et &ven-~
tuellement en méme temps & la rotation du tambour. Sur le chan-
tier le véhicule est en stationnement, avec son frein de
parcage actionné et sa boite de vitesse au point mort tandis
que le moteur ne sert plus alors qu'ad la rotation du tambour.

Avec un double fonctionnement de ce type, il peut &tre
avantageux d'alimenter le moteur avec des carburants différents
respectivement pour la fonction transport et pour la fonction
service seule. L'avantage est par exemple simplement économique,

en utilisant un carburant plus lourd et moins cher pour le ser-

‘vice seul et au contraire plus performant pour le transport,

comme par exemple respectivement du fioul et du gazole.

C'est pourguoi l'invention propose un systéme d'alimenta-
tion en carburant, & deux réservoirs, pour véhicule spécial &
moteur unique, muni de movens de commande pour alimenter le mo-
teur 3 partir de 1l'un ou de l'autre desdits réservoirs et qui
est remarquable en ce que les moyens de commande comportent une
électro-vanne qui permet de positionner le circuit d'alimenta-
tion sur 1'un ou l'autre des réservoirs et qui est actionné par

~

un relai, lui-méme commandé par les fermetures & la fois de deux
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contacteurs électriques en série, lesdites fermetures é&tant
obtenues respectivement par la mise au point mort de la boi-
te de vitesse du véhicule et par l'actionnement du frein de
parcage de telle sorte que le moteur soit alimenté par 1'un
des réservoirs et un type de carburant en fonctionnement nor-
mal de transport et par l'autre réservoir et'un autre type de
carburant pour un fonctionnement de service seul lorsgue le
véhicule est 8 l'arré&t avec sa Boite de vitesse au point mort
et son frein de parcage actionné.

Pour des raisons de sé&curité il est évantageux selon
l'invention que l1l'électro-vanne soit en position d'alimentation
sur le réservoir destiné au fonctionnement transport lorsgue
ladite &lectro-vanne est au repos, c'est-d-dire non actionnée
par le relais. _

De préférence, dans ce cas deux témoins lumineux sont
aménagés pour signaler le réservoir en fonction, ceux-ci &tant
électriquement alimentés par l'intermédiaire du relais qui fer-
me le circuit &lectrique du témoin destingé au ré&servoir de trans-
port et ouvre le cixrcuit &lectrique de l'autre témoin lorsque
ledit relais est au repos, c'est-3a-dire non command& par les
fermtures des contacteurs et au contraire ferme le circuit &lec-
trique du témoin destiné au réservoir de service et ouvre le cir-
cuit &lectrigue de l'autre témoin lorsque ledit relais est ex-
cité par les fermetures en série des deux contacteurs.

L'invention sera mieux comprise & la lecture de la des-—
cription qui va suivre et qui se référe & la figure unique an-
nexée représentant schématiquement un mode de r8alisation selon
1'invention pour moteur diesel.

Cette figure montre deux réservoirs 1 et 2 contenant par
exemple respectivement du fioul et du gazole. De ces réservoirs
partent des circuits d'alimentation munis chacun d'un préfiltre
3, 4 et pour le circuit gazole d'un dispositif anti-retour 5.

Les circuits des deux réservolirs passent par une &lectro-
vanne 6 qui, au repos est en position d'alimentation gazole.

Aprés l'électro-vanne, le circuit unique parvient & la
pompe d'alimentation 7 en passant par un bac de visualisation 8,
visible de 1l'ext&rieur. ,

Apré&s la pompe 7 le circuit aboutit aux pompes d'injection
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9 aprés avoir traversé un filtre 10.

Comme le montre le dessin, le retour 11 des injecteurs
se déverse dans le réservoir 1 de fioul et plus généralement
dans le réservoir contenant le carburant le plus lourd et ceci
quelque soit le réservoir sé&lectionné tandis que le retour 12
des pompes est recyclé en amont de la pompe d'alimentation 7.

L'électro~vanne 6 est actionnée par un relais 13 qui,
au repos c'est-a-dire non excité, coupe le circuit &lectrique
d'alimentation de l'électro-~vanne qui reste alors en position
d'alimentation/gazole. Dans cette position le relais ferme en
outre le circuit électrique d'un témoin lumineux 14 (par exem-
ple de couleur verte) tandis qu'il ouvre au contraire le cir-
cuit électrique d'un autre témoin lumineux 15 (de couleur rou-
ge par exemple).

Lorsque le relais 13 est excité comme il sera expliqué
ci-aprés, celui-ci ferme le circuit électrique de 1'électro-
vanne 6 qui bascule dans sa position alimentation fioul (ré&-
servoir 1), ouvre le circuit électrique du témoin 14 qui s'é-
teint et ferme le circuit électrique du témoin 15 gui s'allume.

L'excitation du relais 13, comme le montre le dessin,
est obtenue par la fermeture de son circuit d'alimentation
électrique au moyen de deux contacteurs en série 16 et 17 qui
sont combinés avec respectivement la boite de vitesse 18 et le
frein de parcage 19 du véhicule.

Les contacteurs 16 et 17 sont tels qu'ils sont ouverts
lorsque respectivement la boite de vitesse 18 est enclenchée
sur une vitesse et le frein de parcage 19 n'est pas actionné
et au contraire fermés lorsque respectivement la boite de vi~
tesse est au point mort et le frein de parcage est actionné.

En outre l'ouverture et la fermeture du contacteur 17
entrainent respectivement l'ouverture et la fermeture du cir-
cuit électrique d'un autre témoin 20 classiqué de frein de par-
cage, de méme couleur querle témoin 14.

L.e fonctionnement est simple a comprendre.

En déplacement, le frein 19 n'est pas actionné et la
boite de vitesse enclenchée de telle sorte que le relais 13
n'est pas excité (les contacteurs 16 et 17 &tant ouverts).

Dans ces conditions 1l'électro-vanne est en position
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gazole, le témoin 14 est allumé et les témoins 15 et 20 éteints
(conditions choisies pour le dessin). Dans ce cas, méme la
mise au point mort de 1la boite ne change pas le type de car-
burant puisqgue le contacteur 17 reste ouvert. )

Lorsque le frein 19 est actionné et que la boite de
vitesse 18 est au point mort, le relais 13 est excité de telle
sorte que l'électro-vanne 6 est en position fioul tandis que
le témoin 14 est &teint et les témoins 15 et 20 allumés par
mise sous tension. ’,

Cette disposition présente donc une grande sécurité et
un automatisme complé&t puisque les positions gazole-et fioul
sont automatiquement obtenues par la mise en fonction elles-
mémes, respectivement déplacement ou transport et service, le
véhicule ne pouvant pas rouler sur chantier ou sur route avec
du fioul (dans cet exemple). En outre en cas de défaillance

&lectrique, les circuits restent ou pasgsent en alimentation

Enfin, comme il a dé&ja &té dit, 1'invention est notam-

.ment destinde, mais non exclusivement, aux bétonni&res portées.
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REVENDICATIQOMNS )
1. Systéme d'alimentation en carburant, 3 deux réser-
voirs (1,2), pour véhicule spécial i moteur unigue, muni de
moyens de commande pour alimenter le moteur 3 partir de l'un

ou de l'autre desdits réservoirs, svstéme caractérisé en ce
que les moyens de commande comportent une &lectro-vanne (6)
qui permet de positionner le circuit d'alimentation sur 1'un
ou l'autre des réservoirs (1,2) et qui est actionné&espar un
relais (13) lui-méme commandé par les fermetures 3 la fois de
deux contacteurs é&lectriques en série (16,17), lesdites ferme=-
tures étant obtenues respectivement par la mise au point mort
de la boite de vitesse (18) du véhicule et par l'actionnement
du frein de parcage (19) de telle sorte gque le moteur soit
alimenté par l'un des réservoirs (2) et un type de carburant
en fonctionnement normal de transport et par l'autre réservoir
(1) et un autre type de carburant pour un fonctionnement de
service seul lorsque le vé&hicule est & l'arrét avec sa boite
de vitesse au point mort et son frein de parcage actionné.

2. Systéme selon la revendication 1, caractérisé en ce
que l'@lectro-vanne (6) est en position d'alimentation sur le
réservoir (2) destiné au fonctionnement transport lorsque la-
dite électro-vanne est au repos, c'est-i-dire non actionnée
par le relais (13). ]

3. Systéme selon la revendication 2, caractérisé@ en ce
que deux témoins lumineux (14,15) sont amé&nagés pour signaler
le réservoir en fonction, ceux-ci étant €lectriguement alimeh—
tés par l'intermédiaire du relais (13) qui ferme le circuit
€lectrique du témoin (14) destiné au réservoir (2) de trans-
port et ouvre le circuit é&lectrique de l'autre témoin (15)
lorsque ledit relais est au repos, c'est-3~-dire non commandé@
par les fermetures des contacteurs (16,17) et au contraire
ferme le circuit électrigue du témoin (15) destiné au réser-
voir (1) de service et ouvre le circuit électrique de l{autre
témoin (14) lorsque ledit relais est excité par les fermetures
en série des deux contacteurs (16,17).

4. Systéme selon l'une des revendications 1 & 3, pour
moteur diesel, caractérisé en ce que le réservoir (2) destiné
d la fonction transport contient du gazole et l'autre réser-

voir (1) du fioul.
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5. Systéme seloﬁ 1'une des revendications 1 & 4, carac-
térisé en ce que le réservoir (2) de transport est muni d'un '
dispositif anti-retour (5), que les circuits des deux réser-
voirs sont munis chacun d'un préfiltre (3,4) disposé& en amont
de 1'électro-vanne (6) et gu'un bac de visualisation (8), vi-
sible de l'extérieur est prévu dans le circuit aval de 1'8lec-
tro~-vanne (6).

6. Syst@me selon l'une des revendications 1 & 5 carac~
térisé en ce que le véhicule est une bé&tonniére mobile et que
le moteur unique assure d'une part le déplacement du véhicule
et éventuellement‘en méme temps, la rotation du tambour lors~
que ledit moteur est alimenté& par le réservoir (2) de trans-
port et d'autre part seulement la rotation du tambour lorsqu'il
est alimenté par le ré&servoir (1) de service, c'est-a-dire
lorsque ledit vé&hicule est en position fixe, sur chantier par

exemple.
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(54) Fuel change-over system and change-over method for motorcycle or motor-assisted bicycle

{67)  Theinvention discloses a fuel change-over sys-
tem for & motorcycle or motor assisted bicycle. The sys-
tem comprises a solenoid-actuated gasoline vailve (70)
for controlling opening/closing of a gasoline supply pas-
sage, a solenoid-actuated LPG valve (40) for controlling
opening/closing of a LPG supply passage, a gasoline
pump (80}, a change-over switch (140), a control device
(100), and a indication device {150). During a change-
over from gasoline to LPG, the control device (100)

makes the pump (80) starting and operating so that any
rest gasoline in a carburetor (60) of the vehicle can be
drawn by the pump (80) back to a tank {80) of the vehicle.
Moreover, the invention provides a fuel change-over
method for conducting a smooth fuel change-over be-
tween gasoline and LPG in a dual-fuel motorcycle or mo-
tor assisted bicycle during its running or stop time. This
will be contributive to popularize motorcycles and motor
assisted bicycles.
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Description
Technical field

[0001] The presentinvention relates generally to a fuel
change-over system and a corresponding change-over
methad thereto for a motorcycle or motor-assisted bicy-
cle {called jointly by motorcycle(s) hereafter).

Background of the invention

[0002] Nowadays, a motorcycle which uses clean en-
ergy sources such as LPG is becoming a new popular
traffic vehicle, for the emissions of the gasoaline-burning
motorcycles have polluted the atmosphere heavily.
Therefore, a LPG-burning motorcycle is and will be in a
great demand in the world market. The gas refilling of
LPG motorcycles, however, is a big problem in some
countries, which needs the public administrations con-
cerned to invest finance to build sufficient LPG refilling
stations and service facilities associated with them. This
is a big obstacle for popularizing LPG motorcycles in
some countries. {f a dual-fuel motorcycle can be devel-
oped that uses LPG as a primary fuel and gasoline as a
secondary one, the dual-fuel motorcycie of this type will
be adopted in large amounts in the cities where there are
less LPG refilling stations, it will make its users unnec-
essary to worry about the trouble in gas refilling, harmful
emissions will be reduced, and the environmental aimos-
phere will be less polluted accordingly. At present, there
have existed sophisticated single-fuel motorcycles, that
is, gasoline burning ones and LPG burning ones, in wide
use. A gasoline-burning motorcycle uses a carburetor to
mix fuel with air and to form a combustible mixture, while
a LPG-burning motorcycle uses a mixer to mix LPG with
air. it is a difficult problem to combine a carburetor and
a mixer together in a volume-limited motorcycle body,
and it is another difficult problem to make a smooth
change-over between the two fuels under a precondition
not to influence user’s riding. So far, in this field, there
has not been a technology capable of solving the prob-
lems. Though some technologies for change-over be-
tween two fuels have been successfully used in the fields
of cars and buses, the difference between a four-wheel
vehicle and a two-wheel one is rather great, and most
cars and buses are electronically fuel-injected, therefore,
there is also a great difference in fuel change-over be-
tween a car and a motorcycle.

Summary of the invention

[0003] The object of the invention is to provide a fuel
change-over systern for conducting smooth and save
changing-over between gasoline and LPG in a motorcy-
cle.

[0004] The another object of the invention is fo provide
a fuel change-over system for conducting smooth and
safe changing-over between gasoline and LPG during
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user’s riding or in stop time.

[0005] The still another object of the invention is to pro-
vide a fuel change-over method for conducting smooth
and safe changing-over between gasoline and LPG ina
motorcycle.

[0006] Inone aspectoftheinvention, the invention pro-
vides a fuel change-over system for conducting fuel
change-over of a dual-fuel motorcycle. The system is
used to conduct changing-over between gasoline supply
and LPG supply and comprises: a solenoid-actuated
gasoline valve for controlling opening/closing of a gaso-
line supply passage, it is connected at its one end to a
gasoline fank and at its the other end to a carburetor; a
solencid-actuated LPG valve for controlling opening/
closing of a LPG supply passage, it is connected at its
one end to a LPG source and at its the other end to a
mixer, and a outlet of the mixer is connected to a inlet of
the carburetor; a change-over switch for conducting
changing-over operation. The change-over system fur-
ther comprises: a pump whose inlet is connected to the
carburetor for drawing any rest gasoline in the carburetor
back to the gasoline tank; a control device which is elec-
trically connected to the pump, the change-over switch,
the solenoid-actuated gasoline valve, and the solenoid-
actuated LPG valve, respectively. in changing-over from
gasoline to LPG, the control device makes the pump
starting so as to draw any rest gasoline in the carburetor
back to the gasoline tank.

[0007] inanother aspect of the invention, the solenoid-
actuated LPG valve is attached on a pressure reducing
valve which is connected at its one end to the LPG source
and at its the other end to the mixer.

[0008] In still another aspect of the invention, the mixer
is connected at its outlet to an inlet of the carburetor and
is provided with an air cleaner at its inlet.

[0009] In vet another aspect of the invention, the fuel
change-over systemis provided with an electronic control
box for acquiring a signal from the magneto of a motor-
cycle. The electronic control box is connected with the
solenoid-actuated LPG valve. When the magneto is
stopped, the electronic control box transmits a control
signal to make the solenoid-actuated LPG valve closed
and thereby to shut off LPG supply passage.

[0010] In a further aspect of the invention, the control
device further includes a condition memory device which
is able to remember if gasoline or LPG is used before
electrical power supply is turned off untit the motorcycle
and its magneto is power on and started again. The
change-over switch is a two-position button switch and
can be triggered by a voltage signal. The change-over
switch is not triggered when the power supply of a mo-
torcycle is turned off.

[0011] In a further aspect of the invention, the fuel
change-over system further includes a fuel attribute in-
dicator for indicating if gasoline or LPG is used at that
right time. The fuel attribute indicator is electrically con-
nected with the controi device.

[0012] In a further aspect of the invention, the control

Petitioner Ex 1002 261



3 EP 1828 377 A2 4

device can control the gasoline pump so that the opera-
tion time length of the pump s proportional to the gasoline
chamber volume of the carburetor.

[0013] In a further aspect of the invention, during a
changing-over from LPG to gasoline, the control device
controls the solenoid-actuated LPG valve so as to make
it closed at a time delay; and during a changing-over from
gasoline to LPG, the control device controls the solenoid-
actuated gasoline valve so as to make it open at a time
delay.

[0014] In a further aspect of the invention, the control
device is provided with a change-over disabling device
which is used to disable any following changing-over op-
erationin a predetermined period after the last changing-
over is triggered.

[0015] Furthermore, the invention provides a fuel
change-over method for conducting fuel change-over in
a dual-fuel motorcycle. The method comprises: during a
changing-over from LPG to gasoline, as soon as the
change-over switch of the change-over system is oper-
ated, the control device of the change-over system
makes the solenoid-actuated gasoline valve open imme-
diately so as to make gasoline passage through, and at
the same time, the solenoid-actuated LPG valve is closed
at a time delay,; during a changing-over from gasoline to
LPG, as soon as the change-over switch of the change-
over systemis operated, the controldevice of the change-
over system makes the solenoid-actuated gasoline valve
closed immediately so as to shut off gasoline passage,
and at the same time, the gasoline pump in the fuel
change-over system is started, and the solenoid-actuat-
ed LPG valve is opened at a time delay.

[0016] With the fuel change-over system and the fuel
change-over method according to the invention, a rider
can conduct a smooth fuel changing-over between gaso-
line and LPG during whose running or in stop time. This
will be contributive to popularize motorcycles.

Brief description of drawings
[0017]

Fig. 1 is a schematic diagram of a general layout of
the fuel change-over system according to the inven-
tion; and

Fig. 2 is a wiring principle diagram of the control de-
vice of the fuel change-over system according to the
invention.

Detailed description of the invention

[0018] The invention is described below in detail in ref-
erence to the accompanying drawings.

[0018] Fig.1is aschematicdiagram of a general layout
of the fuel change-over system for a motorcycle accord-
ing to the invention, which is used for conducting chang-
ing-over between gasoline and LPG. The fuel change-
over system comprises a solenoid-actuated gasoline
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valve 70 for opening/closing a gasoline supply passage
and a solenoid-actuated LPG valve 40 for opening/clos-
ing a LPG supply passage. The solenoid-actuated gaso-
line valve 70 is connected at its one end to a gasoline
tank 90 and at its the other end to a carburetor 60. The
solenoid-actuated LPG valve 40 is attached on a pres-
sure-~reducing valve 120 which is used for adjusting LPG
pressure into a mixer 50. The pressure-reducing valve
120 is connected at its one end to a LPG container 20
and at its other end fo the mixer 50 which is used for
mixing LPG and air. An outlet of the mixer 50 is connected
to an inlet of the carburetor 60, and thereby it is possible
to use a common fuel throttle wire, and an air cleaner
{not shown) is provided at an inlet of the mixer 50. As
shown in Fig. 1, a combination valve 30 is provided in
the LPG container 20 and is connected to a LPG refilling
valve 10 which is used for filling LPG into LPG container
20.

[0020] The fuel change-over system comprises a
change-over switch for triggering a changing-over oper-
ation. Preferably, the change-over switch is a two-posi-
tion button switch and can be triggered by a voltage sig-
nal. Thus, the change-over switch will not be triggered
by a mal-operation in the case that the main power supply
is turned off.

[0021] The fuel change-over system of the invention
further comprises a gasoline pump 80 which is connected
at its inlet to a discharge port at the bottom of the carbu-
retor 60 and at its outlet to a gasoline tank 90 so that it
can draw any rest gasoline in the carburetor 60 back to
the gasoline tank 90.

[0022] Furthermore, the fuel change-over system in-
cludes a control device 100. As shown in Fig. 2, the con-
trol device 100 has six controf legs, wherein leg 1 is con-
nected to the solenoid-actuated gasoline valve 70 and
can be connected in parallel with a double-color indica-~
tion tight 150 for indicating the condition of the solenoid-
actuated gasoline valve 70, e.g. red light’s lighting up
indicates that the solenoid-actuated gascline valve 70 is
open and gasoline is used; leg 6 is connected to solenoid-
actuated LPG valve 40 and alse connected with the dou-
ble-color indication light 150 for indicating the condition
of the solenoid-actuated LPG valve 40, e.g. green light's
lighting up indicates that the solenoid-actuated LPG
valve 40 is open and LPG is used; leg 2 is connected to
the negative of the battery; leg 3 to gasoline pump 80;
teg 4 to the change-over switch 140; and leg 5 to the key
switch 160 of a motorcycle.

[0023] The control device 100 carries out its control
functions as follows: in a changing over from LPG to
gasoline, as soon as the change-over switch 140 is
pressed down, the controf device 100 makes solenoid-
actuated gasoline valve 70 open immediately so that the
gasoline supply passage becomes through; meanwhile
the solenoid-actuated LPG valve 40 on the pressure-re-
ducing valve 120 is closed at a time delay and the LPG
supply passage is closed at a time delay accordingly.
The double-color indication light 150 gives out a red fight
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in the time a motorcycle runs on gasoline. In a changing
over from gasoline to LPG, as soon as the change-over
switch 140 is pressed again, the control device 100
makes solencid-actuated gasoline valve 70 closed im-
mediately so that the gasoline supply passage shut off,
and the pump 80 is put into operation for a suitable pre-
determined period to draw any rest gasoline in the car-
buretor 80 back to the gasoline tank 90 and then is
stopped; meanwhile the solenocid-actuated LPG valve 40
on the pressure-reducing valve 120 is opened at a time
delay and the LPG supply passage becomes through
accordingly. The double-color indication light 150 gives
outa greenlightin the time a motorcycle runs ongasoline.
[0024] In the control process described above, the
length of the time delay at which the solenocid-actuated
LPG valve 40 is closed or opened is dependent on the
displacement volume of a specific motorcycle and on the
internat configuration of the carburetor 60; the length of
the period for which the gasoline pump 80 works is de-
pendent on the size of the carburetor gasoline chamber.
Generally, the larger the gasoline chamber is the longer
the period for which the gasoline pump 80 shali work after
the solencid-actuated gasoline valve 70 is closed.
[0025] Preferably, the control device 100 further in-
cludes a condition memory device which is able to re-
member the condition in which if gasoline or LPG is used
before electrical power supply is turned off until power
supply is turned on again, thereby, when the motorcycle
is restarted, the control device 100 can hold the motor-
cycle to use the fuel that was used before its electrical
power supply is turned off. In the case that the change-
over switch 140 is a voltage triggered button-~type switch,
in combination with the condition memory device, a pro-
gram malfunction or mal-operation which may cause the
two fuel burned simultaneously can be avoided.

[0026] Furthermore, the control system 100 includes
a change-over disabling device which is used to disable
any following changing-over operation in a predeter-
mined period (e.g. 10 seconds) after the change-over
switch 140 is pressed down last-time, this is to ensure
that two successive fuel change-overs can not be con-
ducted in a stipulated time length so as to avoid the pro-
gram out of order and the two fuels burned simultane-
ousty.

[0027] Moreover, in order to ensure motorcycle’s sta-
bitity and safety, the control device 100 of the fuel change-
over system ofthe invention is provided with an electronic
control box 110 for acquiring a signat from a magneto of
the motorcycle. The electronic control box 110 is con-
nected with the solenoid-actuated LPG valve 40. As soon
as the motorcycle stops traveling and its magneto stops
as well, the electronic control box 110 transmits a control
signal to make the solenoid-actuated LPG valve 40
closed so as to shut off LPG passage.

[0028] In addition, as shown in Fig. 1, an additional
solenoid-actuated LPG valve 130 is provided in the con-
tainer which is LPG source. The valve, together and at
the same time with the solenoid-actuated LPG valve 40
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attached on the pressure-reducing valve 120, is control-
fed by the control device 100. This is advantageous fo
raise the safety of the whole system.

[0029] While the preferred embodiment of the inven-
tion has been described and illustrated, it is obvious that
those who are skillful in this technical field can make
many changes and modifications without departing from
the spirit and principle of the invention. For example, the
fuel change-over system according to the invention can
be modified to suitmotorcycles of different displacements
and carburetors of different sizes by adjusting the time
delay of the solenoid-actuated LPG valve 40 in the sys-
tem. Therefore, the scope of the invention is only defined
by the claims.

Claims

1. A fuel change-over system which is used on a dual-
fuel motorcycle or motor assisted bicycle for con-
ducting its fuel change-over, more particularly for
conducting change-over between gasoline supply
and LPG supply, is characterized in that the fuel
change-over system comprises:

a solenold-actuated gasoline valve for controf-
ling opening/closing of a gasoline supply pas-
sage, the solenoid-actuated gasoline valve be-
ing connected at its one end {o a gasoline tank
and at its the other end to a carburetor;

a solenoid-actuated LPG valve for controlling
opening/closing of a LPG supply passage, the
solenoid-actuated LPG valve being connected
at its one end to a LPG source and at its the
other end to a mixer;

a change-over switch for conducting changing-
over operation;

a gasofine pump which is connected at its inlet
to the carburetor and at its outlet to the gasoline
tank so that the pump can draw the gasoline in
the carburetor back to the tank;

a control device which is electrically connected
to the pump, the change-over swiich, the sole-
noid-actuated gasoline valve, and the solenoid-
actuated LPG valve, respectively, the control
device is configured to start the pump to draw
the gasoline in the carburetor back to the tank
as soon as the change-over switch is triggered
when a changing-over from gasoline to LPG is
conducted.

2. The fuel change-over system according to claim 1,
wherein the solencid-actuated LPG valve is attached
on a pressure-reducing valve, and the pressure-re-
ducing valve is connected at its one end to the LPG
source and at its the other end to the mixer.

3. The fuel change-over system according to claim 1,
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wherein the mixeris connected atits outlet to an inlet
of the carburetor and is provided with an air cleaner
at its inlet.

The fuel change-over system according to claim 1,
wherein the fuel change-over systemis provided with
an electronic control box for acguiring a signal from
a magneto of a motorcycle and motor assisted bicy-
cle, the electronic control box is connected with the
solenoid-actuated LPG valve, the electronic control
box transmits a control signal to make the solenoid-
actuated LPG valve closed and thereby to shut off
LPG passage as soon as the magneto stops.

The fuel change-over system according to claim 1,
wherein further comprising a condition memory de-
vice which is able to remember the condition in which
if gasoline or LPG is used before the electrical power
supply of the control device is tumed off until the
power supply is turned on again, thereby, when the
motorcycle or motor assisted bicycle is restarted, the
control device can hold it to use the fuel that was
used before its electrical power supply is turned off,
the change-aver switch is a voltage triggered button-
type switch, which is not triggered when the electrical
power supply of the motorcycle or motor assisted
bicycle is turned off.

The fuel change-over system according to claim 1,
wherein the fuel change-over system comprises a
fuel attribute indicator for indicating if gasoline or
LPG is used by the vehicle at that right time, the
indicator is connected with the control device.

The fuel change-over system according to claim 1,
wherein the control device can control the gasoline
pump so that the length of its operation time is pro-
portional to the gasoline chamber volume of the car-
buretor.

The fuel change-over system according to claim 1,
wherein during a changing-over from LPG to gaso-
line, the control device controls the solenoid-actuat-
ed LPG valve so as to make it closed at a time delay;
and during a changing-over from gasoline to LPG,
the control device controls the solenoid-actuated
gasoline valve so as to make it open at a time delay.

The fuel change-over system according to claim 1,
wherein the fuel change-over system includes a
change-over disabling device which is used to disa-
ble any following changing-over operation in a pre-
determined period after the last-time change-over is
carried out.

A fuel change-over method for conducting fuel
change-over of a dual-fuel motorcycle or motor as-
sisted bicycle via a fuel change-over system, com-
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prising:

during a changing-over from LPG to gasoline,
as soon as a change-over switch of the change-
over system is operated, a controf device of the
change-over system makes a solenoid-actuat-
ed gasoline valve thereof open immediately so
as to make gasoline supply passage through,
and at the same time, a solenocid-actuated LPG
valve thereof is closed at a time delay; during a
changing-over from gasoline to LPG, as soon
as the change-over switch of the change-over
system is operated, the control device of the
change-over system makes the solenoid-actu-
ated gasoline valve closed immediately so as to
shut off the gasoline supply passage, and atthe
same time, the gasoline pump in the fuel
change-over system is staried to work and the
solenoid-actuated LPG valve is opened atatime
delay.
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L’lnventlon concerne le controle de 1'alimentation d'un
moteur a combustion interne selectlvement en gas—01l et en fuel-
0il, notamment les moteurs de pompes 4 béton montées sur véhi-
cules automobiles.

Lorsgu'une pompe a beﬂxy&st,lnstallee dfune maniére
immobile sur un chantier, il est autorlse de l'actionner au
moyen d'un moteur alimenté en fuel-oll, c'est-a-dire, un carbu-
rant détaxé et par conséguent bon marché. Mais lorsgque cette
méme pompe est montee sur un véhicule automoblle, il n'est pas
permis que le moteur d'entrainement de ce véhicule solt alimen~—
té également en fuel-oil, on 1talimente donc =n général en gas-

oil, c'est-a-dire en carburant non détaxé, et par conséquent

- onéreuxe.

En moyenne, on a constaté gue les temps drutilisation
d'une pompe a béton se partagent approximativement en 3/5 pour
ia travail de pompage du béton a poste fixe et 2/5 pour les dé-

“placements de la pompes.

Au lieu d'avoir un moteur alimenté & partir d'un réser-
voir de fuel-oil poun.l'actlonnement de la pompe et un autre
moteur alimenté a partir d'un réservoir de gas-oil pour l'en-—
trainement du véhicule, il serait intéressant d'avoir un moteur
unique que 1l'on puisse accoupler sélectivement 3 la pompe ou a
la transm1551on d'entrainement des roues du véhicule pourvu que
1'on soit assuré que 1'alimentation du moteur se fasse dans
chacune des deux utilisations, 3 partir du réservoir de carbu-
rant correspondant et qutau début du fonctionnement au gas—-oil
lje reliquat de fuel-oll demeuré dans les diverses tuyauterles
et accessoires, tels que filtres et injecteurs, retourne bien
dans le réservolr de fuel=-oile '

" A cet effet, on va donc utlllser une installation de
contrbie de i'alimentation d'une pompe 3 injection dtun moteur
unigqusg sélectivement a partir d'un réservoir de gas~oll ou dtun
réservoir de fuel-oil, selon gque le moteur est accouplé & un
premier ou 3 un second appareil d*utilisation, notamment d'un
moteur de pompe 2 béton montée sur un véhicule automobile mf)
par le méme moteur, accouple sélectivement & la pompe ou A une
transmission d'entrainement des roues motrices du véhicule par
un embrayage sélectif 3 commande manuelle et, suivant 1'inven-

tion, l'entrée de la pompe dtalimentation du moteur est relide
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aux deux réservoirs de carburant par 1l'intermédiaire d'une pre-
miére électro-valve d'amenée a trois voies et la sortie de la-
dite pompe est relide semblablement aux deux réservoirs de car-
burant par l'intermédiaire d'une seconde électro-valve de re-
tour & trois voies, les deux électro-valves étant placées scus
le contrdle de l'organe de commande manuelle de l'embrayage sé-
lectif du moteur, la premiére directement et la seconde par
1'intermédiaire d'un relais temporisé, de fagon telle gue le
retour de fuel-oil se fasse vers le réservoir de fuel-oil, non
seulement lorsque l'alimentation de la pompe du moteur est as-
surée en fuel-oil, mais aussi pendant la durée de la temporisa-
tion dudit relais au début de l'alimentation de la pompe du
moteur en gas-oile.

Gr&ce 3 une telle installation, le fait méme d'accoupler
le moteur & la pompe a béton ou bien & la transmission d'entrai-
nement des roues du véhicule assure automatiquement l'alimenta-
tion de la pompe & injection du moteur & partir du réservoir de
carburant approprié et, de plus, le reliquat de fuel-oil demeu-
;é dans les conduites et accessoires ne risque pas de retourner
dans le réservoir de gas-oil pendant le début du fonctionnement
du moteur au gas-oil.

L'invention sera mieux comprise & la lecture de la des-
cription qui va suivre et a 1'examen du dessin annexé dont la
figure unigque est un schéma d'une installation de contrdle de
1'alimentation d'un moteur de pompe & béton suivant 1'invention.

Sur le schéma, on a indiqué en 1 un moteur qui peut &tre
accoupld, sélectivement, a une pompe a béton et aux roues d'un
véhicule sur leguel est montée ladite pompe, au moyen d'un em-—
brayage sélectif placé sous le contr8le d'un levier a commande
manuelle 2 que 1'on peut placer, sélectivement, dans 1'une ou
1'autre de deux positions correspondantes désignées respective-
ment par 2C et 2R sur le schéma, & savoir une position "chan-
tier" pour l'entraineient de la pompe et une position "route"
pour les déplacements.

Lorsque le moteur 1 est accouplé & la pompe a béton, sa
pompe a injection 4 est alimentée & partir d'un réservoir 5 de
fuel-o0il par l'intermédiaire d'une électro-valve d'amenée a
trois voies 6, dans sa position de repos, le levier 2 de sélec~

P

tion étant dans la position 2C. Lorsque le moteur 1-est accou-

Petitioner Ex 1002 270



10

15

20

2 2220679

plé aux roues du véhicule par la mise enposition du levier de sé-
lection 2 dans la position 2R, la pompe & injection 4 du moteur
est alimentée & partir d'un autre réservoir 7 de gas-oil, par
ivintermédiaire de la méme électro-valve 6en.position de travail.
Lidlectro-valve est donc reliée d'une part, a 1’ entrée

de la pompe & injection 4 par une conduite 11 et, d'autre part,

"aux deux réservoirs de carburant 5 et 7 par deux conduites 13 et

14, respectivement.
La sortie de la pompe a injection 4 est relidée par une

‘conduite 16 & une &lectro-valve de retour 17 qul est relide, &

son tour, aussi aux deux réservoirs de carburant 5 et 7 par deux
conduites 18 et 19 respectivement.. )

Dans sa position de repos 1'électro-valve de retour 17
met la sortie de la pompe & injection 4 en communication avec le
réservoir de fuel-oil 5, tandis que lorsqu'elle est excitée
elle la met en communication avec le réservoir de gas-oil 7.

Les deux électro-valves 6 et 17 sont alimentées a partir
d'une source de courant appropriée, telle gqu'une batterie d'ac-
cumulatéuns 21, par l'intermédiaire d'un interrupteur 22 fermé
lorsque le levier de sélection 2 est dans la position 2R de dé-

- placement du véhicule, de preference sous le contrdle du contact

25

30

35

24 de marche du moteur 1, muni d'un témoin lumlneux 25, Toute=-
fois, l'alimentation de 1'électro-valve d'amenee 6 se falt di-
rectement & partir de l'interrupteur 224 tandls gue celle de
1télectro-valve de retour 17 se fait par l'intermédiaire d'umn

‘relais 26 temporisé par exemple pour une duréde de deux minutes.

On peut avantageusement utiliser & cet effet, un relais a tem-
porisation réglable par exemple de O & 180 secondes.

Le fonctionnement de 1'1nstallatlon est le suivant :

pour faire fonctionner la pompe 4 béton, -on place le
levier sélecteur 2 dans la p051tlon nchantier® 2C. Le contact
24 étant fermé, le moteur 1 en fonctionnement entraine par con-
sdégquent la pompe 4 béton et sa pompe a 1nJectlon 4 est alimentée
en fuel-oil bon marché & partir du réservoir 5 par la conduite
13,71'electro-valve d'amende 6 au repos et la conduite 11. Le
retour de carburant de la pompe a injection 4 se fait par la
conduite 16, l'électro-valve de retour 17en position de- repos
et la conduite 18.

Si 1'on a besoin de déplacer la pompe a béton, on doit
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amener le levier sélecteur 2 dans la position "route" 2R de mag-
niére a assurer l'accouplement du moteur 1 aux roues du véhicule.
Dans cette position, 1'électro-valve d'amenée 6 est immédiatement
mise en position de travail et la pompe a injection 4 du moteur
est alimentée en gas-oil cher par la conduite 14, l'électro—valve
d'amenée 6 en position de travail, et la conduite 11. Dds le dé-
but du fonctionnement du moteur dans cette condition, le relais
temporisé 26, bien qu'alimenté aussi, laisse encore, pendant une
durde d'environ deux minutes l'électro-valve de retour 17 en. po-
sition de repos, de'sorée que le reliquat du carburant précédem-—
ment utilisé, c'est-a-dire du fuel-oil bon marché qui se trou-
vait encore dans les éonduites et accessoires retourne par la
conduite 16, i'électro-valve}i? de retour au repos et la condui-
te 18, au réservoir 5 de fuel-ocil. A l'expiration du temps de
temporisation, on est certain que tout le circuit de retour est
purgé de fuel-oil bon marché -et, & ce moment, le relais 26 assu-
re la mise de l'électro-valve de retour 17 en position de tra=-
vall pour permettre le retour de gas-oil de la pompé & injection,
par la conduite 19, au réservoir 7 de gas-oil cher.

Bien entendu, lt'invention n'est pas limitée au mode de
réalisation décrit et représenté ; on peut y apporter des modi-

fications, suivant les applications envisagées, sans sortir,

pour cela, du cadre de 1'invention.
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REVENDICATION

Installation de contrdle de 1'alimentation d'une pompe
3 injection de moteur sélectivement & partir d'un réservoir de
gas-o0il ou d'un réservoir de fuel-oil, selon que le moteur est
accouplé 3 un premier ou & un second appareil d'utiliéation, no-
tamment d'un moteur de pompe a béton monté sur un véhicule auto-
mobile mll par le méme moteur, accouplé sélectivement a la pompe
ou & une transmission d'entrainement des roues motrices du vé-
hicule par un embrayage sélectif a commande manuelle, ladite
installaticn étant caractérisée en ce gue 1l'entrée de la pompe
d'alimentation du moteur est relide aux deux réservoirs de car-
burant par l'interméddiaire d'une électro-valve d'amenée a trois
voles et la sortie de ladite pompe est reliée semblablement aux
deux réservoirs de carburant par l'intermédiaire d'une électro-
valve de retour & trois voies également, les deux électro-valves
&tant placées sous le contrble de 1l'organe de fommande manuelle
de l'embrayage sélectif du moteur, la premiére directement et la
seconde par l'intermédiaire d'un relais temporisé, de fagon tel-
le que 1le retoﬁr de fuel-oil se fasse vers le réservolr de fuel-
0il, non suelement lorsque l'alimentation de la pompe du moteur

est assurde en fuel-oil, mais aussi pendant la durée de la tem-

-porisation dudit relais au début de l'alimentation de la pompe

dun moteur en gas-oil.
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DETAILED ACTION
Notice of Pre-AIA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Double Patenting
2. Claims 1-17 of this application is patentably indistinct from claims 1-2, 8, 17, 18,
and 19 of Application No. 15/015205. Pursuant to 37 CFR 1.78(f), when two or more
applications filed by the same applicant or assignee contain patentably indistinct claims,
elimination of such claims from all but one application may be required in the absence
of good and sufficient reason for their retention during pendency in more than one
application. Applicant is required to either cancel the patentably indistinct claims from all
but one application or maintain a clear line of demarcation between the applications.
See MPEP § 822.
3. The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP § 2146 et seq. for
applications not subject to examination under the first inventor to file provisions of the
AlA. A terminal disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

4. Claims 1-17 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-2, 8, 17, 18, and 19 of U.S. Patent No. 10,598,101.
Although the claims at issue are not identical, they are not patentably distinct from each

other because the limitations are similar.
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5. Claims 1-17 rejected on the ground of nonstatutory double patenting over claims
1-2, 8,17, 18, and 19 of U.S. Patent No. 10,598,101 since the claims, if allowed, would
improperly extend the “right to exclude” already granted in the patent.

The subject matter claimed in the instant application is fully disclosed in the
patent and is covered by the patent since the patent and the application are claiming
common subject matter.

Furthermore, there is no apparent reason why applicant was prevented from
presenting claims corresponding to those of the instant application during prosecution of
the application which matured into a patent. See In re Schneller, 397 F.2d 350, 158
USPQ 210 (CCPA 1968). See also MPEP § 804.

Claim Objections

6. Claim 5 is objected to because of the following informalities: Claims 5 depends
on claim 2 when it should depend on claim 3 since the valves are first recited within
claim 3 and not claim 2. Appropriate correction is required.
7. Claim 8 is objected to because of the following informalities: Claim 8 should
depend on claim 7 since claim 8 mentions a second position when a first position is only
mentioned before in claim 7. Appropriate correction is required.

Claim Rejections - 35 USC § 102
8. In the event the determination of the status of the application as subject to AlA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be

the same under either status.
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9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

10.  Claim(s) 1-2 and 10-15 is/are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by Sugimoto (U.S. Publication 2007/0137591), hereinafter “Sugimoto”.

Regarding claim 1, Sugimoto discloses a fuel selector for use with a dual fuel
generator (1), the fuel selector comprising: a valve assembly (assembly for valve 12,
paragraph 83) fluidly connected to each of a first fuel source (Fa, 61, paragraph 71) and
a second fuel source (Fb, 71, paragraph 73), the valve assembly being operable to
selectively control a first fuel flow and a second fuel flow from the first fuel source and
the second fuel source (paragraph 83), respectively, to an engine (30) of the dual fuel
generator; and a selector switch (12) positioned on the valve assembly to allow a user
to manually select one of the first fuel flow and the second fuel flow (paragraph 83);
wherein the valve assembly comprises: two fuel inputs (inputs from 61 and 71), with a
first fuel input (input for 61) connected to the first fuel source (61) and a second fuel
input (input for 71) connected to the second fuel source (71); and two fuel outputs
(outputs for 61 and 71) for selectively supplying fuel to the engine from the first fuel
source or the second fuel source. Examiner notes that the fuel sources inherently have
inputs and outputs to allow the fuel to flow to the engine.

Regarding claim 2, Sugimoto discloses the fuel selector of claim 1 wherein the

two fuel outputs selectively supply fuel to the engine from only one of the first fuel
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source or the second fuel source, responsive to selection of the first fuel flow or the
second fuel flow via the selector switch, and a corresponding operation of the valve
assembly. Examiner notes that when the switch (12) is switched from the internal fuel
(Fa) to the external fuel (Fb), the fuel cutoff valve or solenoid cuts off fuel from the first
fuel source and vice versa when the switch goes from external fuel mode to internal fuel
mode.

Regarding claim 10, Sugimoto discloses a fuel selector of a dual fuel generator
comprising: a selector switch (12) having a first fuel mode (internal fuel mode) and a
second fuel mode (external fuel mode, paragraph 82); a solenoid switch (74) having
open and closed positions (paragraph 83); and a fuel solenoid (solenoid associated with
63) having open and closed positions (paragraphs 80, 81 and 86); wherein, when the
selector switch is in the first fuel mode (internal fuel mode), the solenoid switch and the
fuel solenoid are in the closed positions and, when the selector switch is in the second
fuel mode (external fuel mode), the solenoid switch and the fuel solenoid are in the
open positions. Examiner notes that when the switch 12 is switched from internal fuel
(first mode) to external fuel (second mode) the fuel cutoff valve or solenoid cuts off the
fuel from the first fuel source and vice versa when the switch goes from second mode to
first mode. The solenoid switch and the fuel solenoid are not related to each other within
the claim and so Sugimoto’s switch 74 and solenoid 63 has the capability to read on the
claim limitations.

Regarding claim 11, Sugimoto discloses the fuel selector of claim 10 wherein the

selector switch (12) triggers the solenoid switch (74) when changed from the second
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fuel mode to the first fuel mode, so as to cause the solenoid switch and the fuel solenoid
to operate in the closed positions (paragraph 86).

Regarding claim 12, Sugimoto discloses The fuel selector of claim 10 further
comprising: a valve assembly fluidly connected to each of a first fuel source and a
second fuel source, the valve assembly being operable to selectively control a first fuel
flow and a second fuel flow from the first fuel source and the second fuel source,
respectively, to an engine of the dual fuel generator; and wherein positioning of the
selector switch in the first fuel mode and the second fuel mode enables a selection of
one of the first fuel flow and the second fuel flow. Refer to the rejection of claim 1 for
further details since the limitations are similar.

Regarding claim 13, Sugimoto discloses the fuel selector of claim 12 wherein the
valve assembly (assembly for 12) is positioned on or adjacent the selector switch (74,
shown in figure 6).

Regarding claim 14, Sugimoto discloses the fuel selector of claim 12 wherein the
valve assembly comprises: two fuel inputs, with a first fuel input connected to the first
fuel source and a second fuel input connected to the second fuel source; and two fuel
outputs for selectively supplying fuel to the engine from the first fuel source or the
second fuel source. Refer to the rejection of claim 1 for further details since the
limitations are similar.

Regarding claim 15, Sugimoto discloses the fuel selector of claim 14 wherein the
two fuel outputs selectively supply fuel to the engine from only one of the first fuel
source or the second fuel source, responsive to selection of the first fuel flow or the

second fuel flow via the selector switch and a corresponding operation of the valve
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assembly. Refer to the rejection of claim 2 for further details since the limitations
are similar.

Claim Rejections - 35 USC § 103
11.  In the event the determination of the status of the application as subject to AIA 35
U.S.C. 102 and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any
correction of the statutory basis for the rejection will not be considered a new ground of
rejection if the prior art relied upon, and the rationale supporting the rejection, would be
the same under either status.
12.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

13. Claim 3, 5, 9, and 16-17 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Sugimoto in view of Poehlman (U.S. Patent 4,489,699), hereinafter
“Poehlman’.

Regarding claim 3, Sugimoto discloses the same invention substantially as
claimed, but is silent to disclose a first fuel valve having open and close positions to
selectively control fuel flow and a second fuel valve having open and closed positions to
selectively control fuel flow. However, Poehlman teaches the use of a first solenoid fuel
valve (45) with open and close positions and a second solenoid fuel valve (43) with
open and closed positions (column 4, lines 21-30) for the purpose of preventing leakage

and providing fast response times. Therefore, it would have been obvious to one of
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ordinary skill in the art before the effective filing date of the invention to modify Sugimoto
by incorporating solenoid valves to provide the different fuel flows of the different fuel
sources as taught by Poehlman when and operator makes a fuel source selection
through valve 12 of Sugimoto for the purpose of preventing leakage and providing fast
response times. Examiner notes that Sugimoto allows for a user to selectively operate
which fuel to use and with Poehlman in combination, allow for the fuel to be provided
with a faster response time and without leakage. Poehlman is brought herein as a
reference only to teach the different valves for each fuel source since Sugimoto is silent,
and would not destroy the invention of Sugimoto.

Regarding claim 5, Sugimoto and Poehlman disclose the fuel selector of claim 2
wherein the selector switch (Sugimoto, 12) provides for manual actuation (Sugimoto
allows for user to manually switch between different fuels) of the first fuel valve and the
second fuel valve between the open and closed positions. Sugimoto in combination with
Poelhman would allow for a manual actuation of the fuel valves since it is controlled by
the operator switching the fuel selection.

Regarding claim 9, Sugimoto and Poehlman disclose the fuel selector of claim 1
wherein the first fuel source (Poehlman, natural gas, 27)) is a liquefied petroleum gas
(LPG) fuel source and wherein the second fuel source is a gasoline source (Poehlman,
21, column 3, lines 25-36). Examiner notes that Sugimoto is silent to teach the specific
gases within the internal tank and the external tanks and Poehlman teaches LPG and
gasoline.

Regarding claim 16, Sugimoto and Poehlman disclose the fuel selector of claim

14 wherein the valve assembly comprises: a first fuel valve having open and closed
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positions to selectively control the first fuel flow to the engine; and a second fuel valve
having open and closed positions to selectively control the second fuel flow to the
engine. Refer to the rejection of claim 2 for further details since the limitations are
similar.

Regarding claim 17, Sugimoto and Poehlman disclose the fuel selector of claim
12 wherein the first fuel source is a liquefied petroleum gas (LPG) fuel source and
wherein the second fuel source is a gasoline source. Refer to the rejection of claim 9
for further details since the limitations are similar.

14.  Claim 6 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Sugimoto in view of Mott (U.S. Patent 3,696,333), hereinafter “Mott”.

Regarding claim 6, Sugimoto discloses the same invention substantially as
claimed except for a carburetor solenoid switch. However, Mott teaches the use of
solenoid (24) controlled by a switch (25) for a carburetor (31) for the purpose of opening
the automatic choke to allow for the carburetor to operate effectively when enough
pressure is built up (column 2, lines 15-27). Therefore, it would have been obvious to
one of ordinary skill in the art before the effective filing date of the invention to modify
Sugimoto by incorporating a carburetor solenoid (24) and switch (25) to selectively
operate Sugimoto’s carburetor (37b) for the purpose of opening the automatic choke to
allow for the carburetor to operate effectively when enough pressure is built up.

Allowable Subject Matter
15.  Claims 4 and 7-8 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Petitioner Ex 1002 285



Application/Control Number: 16/789,722 Page 11
Art Unit: 3747

16.  The following is a statement of reasons for the indication of allowable subject
matter: There is no prior art that teaches all the limitations of claim 4, but more
specifically, the first fuel valve and the second fuel valve are non-solenoid, mechanical
valves.

There is no prior art that teaches all the limitations of claim 7, but more
specifically, the selector switch automatically activating the carburetor switch when the
selector switch is actuated to stop a second fuel flow to the engine. All depending
claims are objected. It is assumed as mentioned in claim objection above that claim 8
depends on claim 7.

Conclusion
17.  The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Refer to PTO-892.

18.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SYED O HASAN whose telephone number is (571)272-
0990. The examiner can normally be reached on Monday-Friday; 11AM-7PM.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.

Petitioner Ex 1002 286



Application/Control Number: 16/789,722 Page 12
Art Unit: 3747

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Lindsay Low can be reached on (571) 272-1196. The fax phone number for
the organization where this application or proceeding is 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 may be 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 https://ppair-
my.uspto.gov/pair/PrivatePair. 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.

/SYED O HASAN/
Primary Examiner, Art Unit 3747
3/8/2021
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USOCR;
'FPRS; EPO;
-JPO; %
DERWENT

12018/08/01
122:04

F02D19/081.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
IPO; |
:DERWENT

12018/08/01
122:08

F02D19/0642.cpc. and (switch same
valve same (user or operator))

US-PGPUB;
USPAT;
USOCR; |
'FPRS; EPO;
JPO; ?
'DERWENT

12018/08/01
122:10 5

12018/08/02
145

US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;
JPO;

‘DERWENT

12018/08/02
- 14:53 5

"20040240141" 12018/08/02

114:53
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'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

"20060169238"

12018/08/02
1453

"20130098349"

"20130122439"

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12018/08/02
14:55 5

12018/08/02
1458

12018/08/02
- 14:58 5

12018/08/02
115:01 |

12018/08/02
1501

123/198E.ccls. and (dual near3 fuel)

US-PGPUB;
USPAT;
‘USOCR;
FPRS; EPO;
.JPO; ?
‘DERWENT

12018/08/02
15:02 ?

1123/2.ccls. and (dual near3 fuel)

'US-PGPUB;
USPAT;
 USOCR;
'FPRS; EPO;
.JPO:; ?
 DERWENT

12018/08/02
116:27 5

60/39.463. and (dual near3 fuel)

'US-PGPUB;
 USPAT;
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12018/08/02
16:31 |

60/39.463.ccls. and (dual near3 fuel)

US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPO;

SDERWENT

12018/08/02
116:31 :
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%60/39.463.cc|s. and ((dual near3 fuel)
~same (valve))

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
:DERWENT

12018/08/02
1632

"4489699"

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12018/08/02
1742

_generator and (((dual or multiple or

- second$4) near3 (fuel)) same (valve

. near2 handle) same (user or operator
~or manual or manually))

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12019/06/16
123:09 f

_generator and (((dual or multiple or
-second$4) near3 (fuel)) same (valve
-near2 handle))

US-PGPUB;
USPAT; '
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

12019/06/16
123:10 |

_generator and (((dual or multiple or
- second$4) near3 (fuel)) same (valve
_near3 handle))

US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO;
JPO; 5
:DERWENT

12019/06/16
123:10 |

. generator and (((dual or multiple or

. second$4) near3 (fuel)) same (valve)
-same (user or operator or manual or
- manually))

US-PGPUB;
_USPAT;
‘USOCR;
'FPRS; EPO;
.JPO; ?
‘DERWENT

12019/06/16 |
123:12 |

. generator and (((dual or multiple or
_second$4) near3 (fuel)) same (valve)
- same (user or operator or manual or
- manually) same switch)

'US-PGPUB;
_USPAT;
USOCR;
'FPRS; EPO;
JPQ; |
DERWENT

12019/06/16
23:13 |

12019/06/16
123:23 |

F02D19/0676.cpc. and ((valve) same
(user or operator or manual or
- manually) same switch)

'US-PGPUB;
'USPAT;
USOCR;
'FPRS; EPO;

1 2019/06/17
17:17 :
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JPO;
DERWENT

F02D19/0681.cpc. and ((valve) same
(user or operator or manual or
- manually) same switch)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; 5
‘DERWENT

12019/06/17 |
17:21 |

12019/06/17
17:25 :

' F02B2063/046.cpc. and ((valve) same
. (user or operator or manual or
“manually) same switch)

'US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
.JPO; ?
:DERWENT

12019/06/17
1729

F02B2063/046.cpc. and ((valve) same
(user or operator or manual or
manually))

'US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO; 5
‘DERWENT

12019/06/17
117:29 5

- F02B2063/046.cpc. and ((valve) same
. (user or operator or manual or

- manually or mechanically or
“mechanical))

US-PGPUB;
'USPAT;
USOCR;
FPRS; EPO; |
JPO; 5
:DERWENT

12019/06/17
17:54

. F02B63/048.cpc. and ((valve) same
. (user or operator or manual or
“manually or mechanically or

- mechanical))

US-PGPUB; |
_USPAT;
USOCR;
FPRS; EPO;
.JPO; 5
‘DERWENT

1 2019/06/17
17:54 :

(((dual or multiple or second$4 or bi)

- near3 (fuel)) same generator) and

. ((valve) same (user or operator or
“manual or manually or mechanically or
“mechanical))

'US-PGPUB;
 USPAT; ‘
‘USOCR;
'FPRS; EPO;
JPO; ?
DERWENT

12019/06/17
118:00 f

(((dual or multiple or second$4 or bi)

- near3 (fuel)) same generator) and

- ((valve) same (user or operator or
“manual or manually or mechanically or
. mechanical) same handle)

US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
JPO; 5
. DERWENT

12019/06/17
18:01 5

(((dual or multiple or second$4 or bi)
-near3 (fuel)) same generator).ti. and
- ((valve) same (user or operator or

'US-PGPUB;
USPAT;
'USOCR;

12019/06/17
118:05 ‘
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“manual or manually or mechanically or

- mechanical)) :JPO;
: :DERWENT
S120:5 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: near3 (fuel)) same generator).ti. and ~ USPAT; :
- ((valve) same handle) USOCR,;
% 'FPRS; EPO;
JPO; 5
'DERWENT
:5121:139 (((dual or multiple or second$4 or bi) .OR
? - near3 (fuel)) same generator) and : ?
. ((valve) same handle) ‘USOCR;
% 'FPRS; EPO;
.JPO;
:DERWENT
5122 34 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
f - near3 (fuel)) same generator) and ‘USPAT; ?
((valve) near3 handle) ' USOCR;
% 'FPRS; EPO;
JPO;
‘DERWENT
$123:555 _generator and (((dual or multiple or 'US-PGPUB; OR
- second$4 or bi) near3 (fuel)) same - USPAT;
. (valve) same (user or operator or ‘USOCR;
- manual or manually)) _FPRS; EPO;
5 JPO; ?
:DERWENT
$124:310 (((dual or multiple or second$4 or bi)  US-PGPUB; OR
: - near3 (fuel)) same generator) and USPAT; %
((valve) near3 (switch or lever or ' USOCR;
selector)) 'FPRS; EPO;
? .JPO; 5
‘DERWENT
§125:275 (generator same (case or casing or 'US-PGPUB; OR
: - housing or enclosure)) and (((dual or  USPAT; ?
- multiple or second$4 or bi) near3 :USOCR;
(fuel))) and ((valve) same (fuel near3  FPRS; EPO; |
(switch or lever or selector or handle))) JPO; 5
 DERWENT
S126 9 :("2007/0137591").URPN. USPAT OR
S127 :725,165 . (generator).ti. engine and (((dual or 'US-PGPUB; OR
: multiple or second$4 or bi) near3 USPAT; :
(fuel))) and ((valve) same (fuel near3  USOCR;
(switch or lever or selector or handle))) FPRS; EPO;
5 :JPO; :
'DERWENT
512823 (generator).ti. and engine and (((dual  US-PGPUB; ' OR
: - or multiple or second$4 or bi) near3 :USPAT; ?

FPRS; EPO;

12019/06/17
118:12 5

12019/06/17
18:12

12019/06/17
118:12 5

12019/06/17
118:23 5

1 2019/06/17
118:23 5

12019/06/17
118:36 i

12019/06/17 |
-18:40 5
12019/06/17
118:48 5

12019/06/17
18:49
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(fuel))) and ((valve) same (fuel near3

'USOCR;

12019/06/17
118:49 5

12019/06/17 |
118:56 ?

12019/06/17
18:57

12019/06/17
119:00 é

12019/06/17
119:03 5

12019/06/17
119:31 |

1 2019/06/17
119:31 5

(switch or lever or selector or handle))) FPRS; EPO;
? .JPO; 5
‘DERWENT
(generator).ti. and engine and (((dual  US-PGPUB; ' OR
-or multiple or second$4 or bi) near3  USPAT; ?
. (fuel))) and ((fuel near3 (switch or ‘USOCR; :
lever or selector or handle))) 'FPRS; EPO;
5 JPO; 5
:DERWENT
- (((dual or multiple or second$4 or bi) US-PGPUB; OR
- near3 (fuel) near3 gnerator)) and USPAT; 5
(second$4 near3 (fuel near3 (switch or  USOCR;
lever or selector or handle))) 'FPRS; EPO;
: .JPO; 5
‘DERWENT
(((dual or multiple or second$4 or bi)  US-PGPUB; OR
_near3 (fuel) near3 generator)) and  USPAT;
. (second$4 near3 (fuel near3 (switch or USOCR; ;
lever or selector or handle))) 'FPRS; EPO;
? JPO; é
DERWENT
(((dual or multiple or second$4 or bi)  US-PGPUB; OR
. near3 (fuel) near3 generator)) and USPAT;
- ((user or manual or manually or ‘USOCR;
_operator or mechanically) same (fuel ~ FPRS; EPO;
. near3 (switch or lever or selector or JPO; ?
- handle))) ‘DERWENT
. (generator or genset) and (((dual or 'US-PGPUB; OR
“multiple or second$4 or bi) near3  USPAT; :
: (fuel))) and ((user or manual or :USOCR;
“manually or operator or mechanically)  FPRS; EPO;
-same (fuel near3 (switch or lever or :JPO; ?
selector or handle))) DERWENT
123/525.ccls. USPAT ‘OR
. 123/525.ccls. and (fuel same valve .US-PGPUB; OR
. same (handle or switch or lever or ' USPAT;
selector)) ' USOCR;
% 'FPRS; EPO;
.JPO; 5
DERWENT
1123/525.ccls. and (generator or genset) - US-PGPUB;  OR
_and (fuel same valve same (handle or  USPAT; ?
. switch or lever or selector)) ‘USOCR; :
% 'FPRS; EPO;
JPO; '
:DERWENT

12019/06/17
119:32
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§"2007o137591"

'US-PGPUB;
USPAT;
USOCR;
'FPRS; EPO;
.JPO; ?
:DERWENT

OFF  2019/06/17
% 119:37 |

OFF  2019/09/25
: . 13:50 5

'US-PGPUB;
_USPAT

OFF  2019/09/25
: 113:50 :

5140 46

'US-PGPUB;
USPAT '

OFF  2019/09/25
: 113:50 |

S141 63

1("20020134362" | "20040139943" |
-"20100258099" | "20110168133" |
-"20110253102" | "20130047964" |
1"20130220274" | "20140202430" |
1"20140238340" | "20140373531" |
1"20150122230" | "2722208" |
"3384059" | "3412258" | "3659574" |
- "3718000" | "3783849" | "3888223" |
-"4335697" | "4372276" | "4373493" |
1"4393848" | "4450821" | "4463735" |
"4480595" | "4502453" | "4619240" |
1"4628871" | "4708094" | "4895124" |
-"4979480" | "5092305" | "5161496" |
"5171487" | "5228423" | "5287839" |
- "5320078" | "5325835" | "5379740" |
-"5419291" | "5438968" | "5450832" |
"5611312" | "5673670" | "5809979" |
- "5816224" | "6082323" | "6213083" |
1"6223730" | "6276345" | "6401685" |
. "6453877" | "6591817" | "6914342" |
"7905469" | "8342158" | "8590510" |
1"9435273" | "20040240141" |
1"20060169238" | "20130098349" |
1"20130122439" | "4489699").PN.

'US-PGPUB;
'USPAT

OFF  2019/12/19
: 120:00 :

OFF  2021/02/23
1 108:07 |

3/8/2021 10:10:58 PM
C:\Users\shasan2\Documents\EAST\Custom Office Templates\EAST\Workspaces\Dual Fuel Selector
Switch 14069747.wsp
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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
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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
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[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or 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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information 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 to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records 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
Member with 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 GSA as part of that agency's responsibility to
recommend improvements in records management practices 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.

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 was filed in
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PATENT SPECIFICATION

532,903

No. 26528/ 39.

Complete Specification Accepted: Feb. 3, 1941.

COMPLETE SPECIFICATION

Improvements relating to Fusl Control Mzchanism for Internal
Combustion Engines using Alternative Fuels

We, ArLmxanper HuwpERsoN, of
133, Marlborough Avenue, Broombhill,
Glasgow, W.1, and TFrEDERICK ERNEST
Russser, of Harland and Wolff, Limited,

5 Queen's Island, Belfast, both British
Qubjects, do hereby declare the nature of
{Lis invention and in what manner the
same is to be performed, to be particularly
described and ascertained in and by the

10 following statement:—

This invention relates to improved
mechanism for controlling the supply of
tuel to the cylinders of internal combus-
tion engines constructed for use with

16 alternative fuels, which may be different
liquid fuels, or liquid fuel and gaseous
fuel, or liquid fuel and a mixture of
lquid and gaseous fuel, such as, for
example, compression - ignition internal

20 combustion engines adapted to use alter-
native liquid fuels, or adapted for the
alternative use of liquid fuel and gaseous
fuel, with or without admixture of the
gaseous fuel with liquid fuel to assist

25 combustion.

The invention is concerned with an
engine according to the preceding para-
oraph provided with two fuel supply
devices, one for supplying one fuel and

30 the other for separately supplying another
fuel to the engine cylinder or eylinders,
each fuel supply device being controlled
by transmission members connected to a
slide element slidable on an oscillatory

85 ink or like member adapted to be oscil-
lated about a fixed pivotal axis, the
amplitude of oscillation being variable to
vary the movement of said transmission
members and thus to vary the amount of

40 fuel supplied to the engine without vary-
ing the proportions of the fuels, and the
Jide element being manually adjustable
on the link to move one transmission
member relatively to the other, thereby to

45 vary the proportions of the fuels supplied
by the two fuel supply devices. An engine
conforming to the preceding statement 1s
Lereinafter referred to as an engine ** of
the character described *’.

50 Such mechanism enables the change of
tuel to be effected without stopping the
engine and also Ii)rm{idfes lfor thencontrol
of the supply_of hoth fuels at all times.

T T e ’\\ P

[Pric. ~ ;

1t further provides a means whereby the
amount of the charge of fuel supplied to 55
the engine can be regulated either auto-
matically by the engine speed governor or
by actuation of a fuel supply regulator,
while further providing control means for
the control of the relative proportions of 60
the two fuels when a mixture of fuels is
supplied to the engine,

Heretofore an engine of the character
desceribed had the two transmission mem-
bers connected one to each pump plunger 69
of a pair of fuel pumps and the lnk
carrying the adjustable slide element was
oscillated by articulating it to the end of
an eccentric rod reeiprocated by an
eccentric on a shaft driven by the engine; 70
consequently a continuous oscillatory
movement of constant amplitude was
imparted to the link during the running
of the engine, thus continuously recipro-
cating either or both of the transmission 75
members and pump plungers to supply
fuel to the engine; in order to vary the
total amount of fuel supplied to the
engine, the amplitude of oscillation of the
link could be varied by varying the point 80
of articulation of the link fo the engine-
driven eccentric rod either by hand or by
means of a governor, without varying the
proportions of the fuels supplied by the
two pumps. To vary the proportions of 8b
the fuels, the strokes of the transmission
members were varied relatively to one
another by adjusting the slide element on
the link in order to vary the pump strokes;
alternatively, the transmission members 90
were arranged fo control by-pass passages
in the pumips in order to vary the effective
action of the pumps.

According to the present invention an
engine of the character described has the Pb
oseillatory link or like member oscillated
only by the movement of a regulating
member and onlv when the latter is
actuated by hand or by an engine speed
governor or by a mechanically or 100
electrically-controlled engine regulator,
so that the oseillatory link or like member
and the transmission members remain
stationary at any constant engine speed.
The invention is further characterized by 105
the feature that the fuel supply is effected

JSE—

T e
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either through independently driven fuel

pumps or through fuel supply pipes con-

trolled by valves, the supply of fuel

through said pumps or valves being varied
b by any movement of the said transmission
members. If the engine is adapted for
using liguid fuel and gaseous fuel alter-
natively, one of the transmission mem-
bers will be operatively connected to the
liquid fuel pump or other meons for con-
trolling the liquid fuel supply to the
engine and the other transmission member
will be operatively connected to the meaus
for controlling the gaseous fuel supply to
the engine.

The invention will be move clearly
understood by reference to the accom-
panying drawings whereon Fig. 1 is a
diagrammatic ilustration of the applica-
20 tion of one form of the invention to the

control of alternative liquid fuel supplies
to the fuel injection nozzle of an engine
eylinder. Fig. 2 is a similarly diagram-
matic illustration of another form of the
5 invention for the control of ulternative
liquid and gaseous fuel supplies io aa
engine eylinder. Figs. 3 and 4 are views
taken at right angles to one another show-
ing a slightly modified form of linkage to

80 a larger scale than Figs. 1 and 2.
Referring firstly to Figs. 3 and 4, the
linkage there shown comprises a slotted
link 5 at the back of which is a pin 6 for
pivotally mounting the link 5 on a fixed
85 bracket 7. The link 5 is pivotally attached
at 8 to one ‘end of an actuating rod 9.
Slidable in the slot in the link 5 is a slide
lock 10. A rod 11 is attached by a pivot
pin 12 to one end of the block 10 and a
similar rod 14 is attached by a pivot pin
15 to the other end of the block, which is
of such a length that, when the block is
at either end of the slot in the link 5, one
or other of the pivot pins 12 and 15 is in a
45 neutral position on the link and is coaxial
with the axis of the pin 6, which is the axis
about which the link 5 is free to swivel on
the bracket 7. The slide block 10 is
attached to a screw-threaded spindle 16
50 wpon which is fitted an internally screw-
threaded hand wheel 17. It will be
apparent that the hand wheel 17 serves to

adjust the slide block in the link.
With the slide block in its lower
55 extreme position shown in Figs. 3 and 4.
any longitudinal movement of the actu-
ating rod 9 will result in corresponding
movement of the rod 14, but the rod 11
will yemain motionless, since the pivot pin
12is coaxial with the axis about which the
link 5 is adapted io swivel. If the slide
block 10 is moved upwards and locked in
its other extreme position by rotation of
the hand whee] 17 until the latter again
65 abuts against the upper end of the link 5,

10

15

40

60

the pivot pin 15 will be brouglt into the
position in which it is coexial with the

axis aboat which the link swings: in this
posilion, longitudinal movement of the
actuating rod 9 will transmit mo move- 70
meint to the rod 14, while the rod 11 will A
move with the rod 9. .

If the slide bloek 10 is moved to a posi-
tion between the two estreme positions
above-mentioned, the rod 9 will transmit 75
motion to both rods 11 and 14 and the djs-
placement of the reds 11 and 14 will
depend upon the distanees of their pivot
pins 12 and 15 from the axis of swing of
the link 5, o

Fig. 1 of the drawings shows a some-
what similar linkage for controlling either
or both of two alternative liquid fuels sup-
plied by separate fuel pumps 18 and 19
through a non-return valve chest 20 to a2 85
fuel injection nozzle 21 arranged to inject
fuel into the combustion space 22 of an
internal eombustion engine eylinder. In
Fig. 1 the link 5, instead of being directly
attached to an actuating rod 9 ax in Figs,
1 and 2, has u lateral arm 3o to which the
actuating rod 9 is attached and the latter
is pivotally attached at its other emd to
and centrolled by any known type of . .
centrifugal engine speed governor 23. 95
The rod 11 of the linkage isattached to a
pump control rod 24 which controls the
pump 18, and the rod 14 of the linkawe is
connected through the medium of a rock-
ing arm 23 to a pump econtrol rod 25 100
which controls the pump 19. Hhe fuel-
injection pumps 18 and 19 are driven in
known manner from the engine, as by
means of engine-driven cams 27,

Displacement of the governor 23, due to 105
engine speed variation, will trunsmit
motion through the red 9 to the link 5 and
from thence to either or both of the rods
11 and 14 according to the position of the
slide block 10 in the link 5, and will thus 110
control either or both of the liguid fuel
pumps 18 and 19 to control the liquid fuel
supply to the engine. Tn either extreme
position of the slide bloek 10, one or other
of the rods 11 and 14 will remain motion- 115
less, so that the fuel pump 18 or 14 to
whieh it is connected will either sapply
no fuel to the valve chest 20 or only a pre-
determined minimum quantity, while the
other rod 11 or 14 will be fully responsive 120
to any movements of the rod 9 and will
thus control the fael pump supplying the
whole or main fuel charge to the jnjec-
tion nezzle 21.  In any intermediate posi-
tion of the slide block 10, both rods 11 and 125
14 will move with the rod 9 and thus eon-
trol the supply of fuel by both fuel pumps
18 and 19.

The fuel pumps 18 and 19 may supply
fuel to two separate fuel injection nozzles 180

90
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532,903 3
in place of the single fuel nozzle 21. thatany other means of adjusting the glide
Instead of operatively connecting the block may be provided.
link 5 to an engine speed governor as in If it is desirable for one fuel to be
Fig. 1, the link 5 may be connected to any ignited by electrical spark ignition, the 65
5 known form of hand regulator lever or to slide block 10 may be arranged so that,
a mechanically or electrically controlled when it is moved to its extreme position in
regulator. Fig. 2 shows the arm Ha of the which the fuel supplied requires electrical
link 5 connected by the rod 9 to a hand spark ignition, the slide block 10 will
regulator lever 28; in this case the link- cause electrical spark igmition apparatus 70
age is turned through 90 degrees so that to come into operation, e.g. the slide block
the serew-threaded spindle 16 is horizontal may actuate an electrical contact to com-
irstead of being vertical as in Figs. 1, 3 plete an electrical ignition actuating cir-
and 4. TFig. 2 also illustrates the inven- cuit.
tion applied to an engine adapted to use Having now particularly described and 75
either liquid or gaseous fuel or both. In ascertained the nature of our said inven-
this case, the rod 11 of the Tinkage is con- tion and in what manner the same is to
nected to an arm 29 on the spindle of a be performed, we declare that what we
throttle valve 80 in a gas supply pipe 31 claim is:—
which opens through a mixing chamber 32 1. An internal combustion engine of the 80
and inlet valve 33 into the combustion character deseribed wherein the oseilla-
space 22 of the engine cylinder, air for tory link or like member is oscillated only
combustion being supplied o the mixing by the movement of a regulating member
chamber 32 through an air inlet pipe 34. and only when the latter is actuated by .
The rod 14 of the linkage is connected hand or by an engine speed governor or by 85
5 through a bell-crank lever 35 to a pump a mechanically or electrically-controlled
control rod 36 which controls an engine- engine regulator, so that the oscillatory
driven liguid fuel pump 37 supplying member and the transmission members
liquid fuel to a fuel injection mnozzle 38 remain stationary at any constant engine
- arranged to inject liquid fuel into the speed. 90
80 engine eylinder. 2. An engine as claimed in claim 1 in
Tn either of the arrangements shown in  which the fuel supply is effected through
Figs. 1 and 2, displacement of the sliding independently driven fuel pumps or fuel
block 10 can be effected by turning the supply pipes controlled by valves and the
hand wheel 17 without stopping the supply of fuel through said pumps or 95
85 engine; it is thus possible to change over valves is varied by any movement of the
from one fuel to the other while the engine transmission members.
is running. Moreover, the supply of 3. An internal combustion engine
either or both fuels may be at all times according to claim 1 or 2 wherein the link
under the control of the engine speed or equivalent member oscillates about a 100
governor, if the linkage is governor-con- fixed pivotal axis situated in the length
trolled. so that the total quantity of fuel of the link member, and the slide element
supplied is automatically kept within pre- is such that, in either extreme position,
determined limits by the action of the one of its pivotal conneclions to the frans-
governor.  Similarly, if the linkage is mission members is in a neutral position 105
45 comnected to an engine regulator, other coinciding with the said pivotal axis.
than an automatic speed governor, the 4. An internal combustion engine
supply of either or both fuels will be under according to claim 8 wherein the slide ele-
the control of the engine regulator and the ment is adjustable by means of a hand
total quantity of fuel supplied can be con-  wheel and a serew-threaded rod, substan- 110
50 trolled by actuating the engine regulator tially as described.
by hand or by mechanical or electrical 5. In an internal combustion engine
means. When the engine is running on using alternative fuels, fuel control mech-
a mixture of two fuels, the relative pro- anism arranged and operating substan-
portions of the two fuels can be manually tially as herein described with reference to 115

55 controlled by turning the hand wheel 17
to adjust the position of the slide
block 10.

Tt is to be understood that the serew-
threaded spindle 16 and hand wheel 17 arve

g0 given only as an example of a convenient
means of adjusting the slide block 10, and

the accompanying drawings.

Dated this 22nd day of September, 1939,
JOHNSONS,
Chartered Patent Agents,
41, St. Vincent Place, Glasgow, C.1, and
10, Stafford Street, Edinburgh, 3.

Leamington Spa: Printed for Hig Majesty’s Stationery Office, by the Courier Press.—1941,
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Bundesrepublik Deutschland
Deutsches Patent- und Markenamt

(12) Offenlegungsschrift

(21) Aktenzeichen: 10 2006 008 524.8 snintcle: FT16K 11/22 (2006.01)
(22) Anmeldetag: 22.02.2006
(43) Offenlegungstag: 31.08.2006

(66) Innere Prioritat: (74) Vertreter:

20 2005 002 909.2 22.02.2005 Patentanwalte Dr. Solf & Zapf, 42103 Wuppertal
(71) Anmelder: (72) Erfinder:

VOSS Automotive GmbH, 51688 Wipperfiirth, DE Hagen, Harald, 51688 Wipperfiirth, DE; Hasberg,

Markus, 51688 Wipperfurth, DE; Suhr, Andreas,
50823 Kéln, DE

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen
(54) Bezeichnung: Mehrwege-Ventilanordnung

(57) Zusammenfassung: Die Erfindung betrifft eine Mehr-
wege-Ventilanordnung (1) zur Verwendung als Kraftstoff-
tank-Umschaltventil zwischen mindestens zwei Kraftstoff-
tanks (A, B) und einem Motor (M) in einem Kraftfahrzeug,
mit mindestens zweimal zwei Tankanschlilssen (A1, A2,
B1, B2) jeweils fiir Vorlauf und Ricklauf und zwei Motoran-
schlussen (M1, M2) fur Vorlauf und Rucklauf sowie mit ei-
ner Ventileinrichtung, derart, dass die Vorlauf-Tankan-
schliisse (A1, B1) alternativ oder gemeinsam mit dem Vor-
lauf-Motoranschluss (M1) und die Riicklauf-Tankanschlis-
se (A2, B2) alternativ oder gemeinsam mit dem Ruck-
lauf-Motoranschluss {M2) verbindbar sind. Die Ventilein-
richtung besteht aus mindestens zwei zusammenwirken-
den, schalttechnisch symmetrischen Mehrwege-Teilventi-
len (V1, V2), insbesondere 4/2-Wege-Ventilen, die insbe-
sondere als zusammenwirkende Schieberventile (14, 16)
ausgebildet sind.
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Beschreibung

[0001] Die vorliegende Erfindung betrifft eine Mehr-
wege-Ventilanordnung zur Verwendung als Kraft-
stofftank-Umschaltventil zwischen zwei Kraftstoff-
tanks und einem Motor in einem Kraftfahrzeug, mit
zweimal zwei Tankanschlissen jeweils fir Vorlauf
und Rdcklauf und zwei Motoranschliissen fir Vorlauf
und Ricklauf sowie mit einer Ventileinrichtung derart,
dass die Vorlauf-Tankanschllsse alternativ oder ge-
meinsam mit dem Vorlauf-Motoranschluss und die
Rucklauf-Tankanschlisse alternativ oder gemeinsam
mit dem Riicklauf-Motoranschluss verbindbar sind.

Stand der Technik

[0002] In bestimmten Regionen der Erde, beispiels-
weise in den U.S.A., werden im Fernverkehr mit Last-
kraftwagen grofie Strecken zwischen Gebieten mit
hohen Durchschnittstemperaturen und Gebieten mit
sehr niedrigen Temperaturen zurlckgelegt. Da
LKW's (blicherweise mit Diesel-Kraftstoff betrieben
werden, tritt dabei das Problem auf, dass "Nor-
mal-Diesel" bei etwa —15°C einfriert. Deshalb mus-
sen Diesel-Fahrzeuge bei niedrigeren Temperaturen
mit einem anderen, speziellen Kraftstoff betrieben
werden, dem sogenannten "Arktic-Diesel", der auch
bei Temperaturen bis —40°C noch flissig bleibt. Ark-
tic-Diesel ist allerdings um ca. 10 % bis 15 % teuerer
als Normal-Diesel und verursacht zudem auch einen
um etwa 10 % bis 15 % hoheren Kraftstoff Verbrauch.
Deshalb soll vermieden werden, das Fahrzeug nur, d.
h. auch in warmeren Regionen, mit Arktic-Diesel zu
betreiben. Allerdings ist es nicht praktikabel und auch
nicht rentabel, das gesamte Kraftstoffsystem mit
Tanks) und Leitungen bei einem Wechsel zwischen
warmen und kalten Regionen umzustellen, d. h. voll-
standig zu entleeren und neu zu befiillen.

[0003] Schwere LKW's sind heute Ublicherweise mit
(mindestens) zwei Kraftstofftanks ausgeristet. Dar-
aus ergibt sich die Mdglichkeit, je nach Einsatzfall die
Tanks mit gleicher oder unterschiedlicher Kraftstoffart
zu betanken. Mit Hilfe einer Ventilanordnung der ein-
gangs beschriebenen Art knnen dann die Tanks ein-
zeln oder gemeinsam mit dem Motor verbunden wer-
den.

[0004] Eine bekannte Ventilanordnung der genann-
ten, gattungsgemafen Art ist als Mehrfachventil aus
Metall ausgebildet und besteht aus vielen miteinan-
der verschraubten Einzelteilen, und zwar aus vier
2/2-Wege-Ventilen, die Uber zwei T-Verteiler verbun-
den sind. Jedes Einzelventil ist als Kugelventil ausge-
bildet und wird mechanisch Gber Zug/Schub-Stangen
bedient. Dabei treten einige bedeutende Nachteile
auf:

— lange Betadtigungswege der Hebel-Gestange

(150 bis 160 mm)

— hohes Gewicht (ca. 2, 5 kg)
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— verschraubte Anschlisse sind nicht oder nur
schwer richtungsverstellbar (bezlglich der Ver-
laufsrichtung von angeschlossenen Leitungen)

— hoher Material- und Montageaufwand

— hohe Betatigungskraft

— nur direkte manuelle Betatigung méglich, wozu
der Fahrer anhalten und das Flhrerhaus verlas-
sen muld.

Aufgabenstellung

[0005] Der vorliegenden Erfindung liegt die Aufgabe
zugrunde, eine zur Vermeidung der beschriebenen
Nachteile verbesserte Mehrwege-Ventilanordnung
der genannten Art zu schaffen, die sich insbesondere
durch reduzierten Material- und Montageaufwand,
geringes Gewicht und geringe Betatigungskraft mit
der daraus resultierenden Méglichkeit einer automa-
tischen (Fern-) Betatigung auszeichnet.

[0006] Erfindungsgemal wird dies durch die Merk-
male des Anspruchs 1 erreicht. Vorteilhafte Ausge-
staltungen der Erfindung sind in den abhangigen An-
spruchen enthalten.

[0007] Demnach besteht die Ventileinrichtung erfin-
dungsgemal} aus (mindestens) zwei schaltungstech-
nisch bezliglich der vorhandenen Anschllisse sym-
metrischen Teilventilen, die insbesondere als
4/2-Wege-Ventile beliebiger Bauart, bevorzugt aber
als Schieberventile ausgebildet sind. Somit handelt
es sich vorzugsweise um ein Doppel-Schieberventil
mit zwei zusammenwirkenden Schieberventilen.
Dies stellt eine kostengiinstige Lésung dar, die mit
minimalem Aufwand alle Funktionen der bekannten
Ventilanordnung erflllt, dabei aber aus sehr wenigen
Einzelkomponenten besteht. Daraus resultiert auch
ein geringer Herstellungs- und Montageaufwand. Der
Einsatz von Schieberventilen ist auch bezlglich der
Durchflusseigenschaften sehr vorteilhaft, weil grofe
Strémungsquerschnitte realisiert werden kénnen. So
mussen keine Dichtungen umstromt werden, so dass
die Strémungsquerschnitte innerhalb der Ventilan-
ordnung sogar um etwa 20 % grofler sein kdnnen, als
in den angeschlossenen Leitungen, und dies sogar
chne gréflere Einbaumalie der Ventilanordnung. Die
zur Betatigung notwendigen Schaltwege kdnnen klei-
ner als 30 mm gehalten werden.

[0008] Die Betatigungskrafte sind derart gering,
dass auch ein Schalten mit automatischen Mitteln,
insbesondere elektromagnetisch oder pneumatisch,
moglich ist. Zudem kann gegenliber der bekannten
Ausflhrung eine Gewichtsreduzierung von mindes-
tens 50 % (bei manueller Betatigung) bzw. von min-
destens 20 % (bei automatischer Betatigung) erreicht
werden. SchlieBlich kénnen alle Anschlisse auf recht
einfache Weise, insbesondere durch Verwendung
von Steckverbindungen, richtungseinstelibar, ausge-
legt sein.
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[0009] Jedes Teilventil weist zwei Tankanschlisse
flr Vor- und Rucklauf und zwei Motoranschllsse flr
Vor- und Ruicklauf auf, wobei die Vorlauf-Motoran-
schlusse der Teilventile miteinander zu einem ge-
meinsamen Vorlauf-Motoranschluss sowie die Riick-
lauf-Motoranschilisse der Teilventile miteinander zu
einem gemeinsamen Ricklauf-Motoranschluss ver-
bunden sind.

[0010] Es seian dieser Stelle bemerkt, dass das be-
vorzugte Doppel-Schieberventil grundsatzlich auch
unabhangig von der speziellen Anwendung einge-
setzt werden kann, und zwar als 6/3- bzw. 6/4-We-
ge-Ventil.

Ausflihrungsbeispiel

[0011] Anhand von in der Zeichnung veranschau-
lichten, bevorzugten Ausfihrungsbeispielen soll die
Erfindung genauer erlautert werden. Dabei zeigen:

[0012] Eig. 4 eine Perspektivansicht einer erfin-
dungsgemalien Ventilanordnung (ohne endseitige
Deckelelemente),

[0013] Eig.2 eine Seitenansicht der Ventilanord-
nung in Pfeilrichtung Il gemat Eig. 1,

[0014] Elig. 3 einen Axialschnitt in der Ebene Il
gemal Eig. 2,

[0015] Eig. 4 einen weiteren Axialschnitt in der zur
Ansicht nach Fig, 3 senkrechten Schnittebene V-1V

gemaR Fig. 3,

[0016] Eig. 8 eine AusschnittvergréRerung des Be-
reichs Vin Eig. 4,

[0017] Eig. 8 eine vergroferte Ansicht eines De-
ckelelementes in Pfeilrichtung VI geman Eig. 7,

[0018] Eig. 7 einen Schnitt in der Ebene VII-VII in
Fig. 6,

[0019] Eig. B eine teilweise geschnittene Seitenan-
sicht eines Einzelteils, und zwar eines Schiebers, der
erfindungsgemafien Ventilanordnung,

[0020] Eig. 8 einen Querschnitt in der Ebene IX-IX
gemal Eig. 8,

[0021] Eig. 18 bis Fig. 13 Darstellungen analog zu
Fig, 3 in verschiedenen Schaltstellungen der erfin-
dungsgemalien Ventilanordnung,

[0022] Fig. 14 eine Seitenansicht der Ventilanord-
nung in einer vorteilhaften Ausgestaltung mit einer
Druckmittel-Betatigungseinrichtung,

[0023] Fig. 18 einen Axialschnitt in der Ebene
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XV-XV in Fig. 14,

[0024] Eig. 16 eine vergroRerte Darstellung des Be-
reichs XVI der Betatigungseinrichtung in Eig. 18,

[0025] Eig. 17 eine vergroRerte Axialschnittansicht
eines Einzelteils, und zwar eines Betatigungskol-
bens, der Betatigungseinrichtung gemafl Ejg. 15

bzw. Eig. 18,

[0026] Eig. 18 eine Stirnansicht des Betatigungskol-
bens in Pfeilrichtung XVIIl geman Eig. 17,

[0027] Eig. .12 eine Seitenansicht in Pfeilrichtung
XIX'in Fig, 18,

[0028] Eig. 28 einen weiteren Axialschnitt in der
Ebene XX-XX in Eig, 18,

[0029] Eig, 21 eine weitere Ansicht eines Deckele-
lementes in einer gegendber Eig. § alternativen Aus-
fliihrung,

[0030] Fig. 22 einen Teilschnitt der Ventilanordnung
entsprechend der Schnittlinie XII-XI} in Fig, 158 mit zu-
satzlicher Darstellung von Anschluf3steckern und

[0031] Fig. 23 einvereinfachtes Schaltbild der erfin-
dungsgemalien Ventilanordnung als Umschaitventil
zwischen zwei Kraftstofftanks und einem Motor, bei-
spielhaft in einer Schaltstellung wie in £ig. 13.

[0032] In den verschiedenen Figuren der Zeichnung
sind gleiche Teile stets mit den gleichen Bezugszei-
chen versehen.

[0033] Wie sich zunachst aus Fig. 23 ergibt, wird
eine erfindungsgemafle Mehrwege-Ventilanordnung
1 insbesondere als Kraftstofftank-Umschaltventil zwi-
schen zwei Kraftstofftanks A und B und einem nur
schematisch angedeuteten Motor M in einem Kraft-
fahrzeug (LKW) eingesetzt. Die Ventilanordnung 1
weist dazu zweimal zwei Tankanschlliisse A1, A2 flr
den Tank A und B1, B2 flir den Tank B auf, wobei die
Anschliisse A1 und B1 als Vorlauf-Tankanschliisse
fur je eine vom Tank A bzw. B zur Ventilanordnung 1
flihrende Tank-Saugleitung 2, 4 und die Anschliisse
A2 und B2 als Rucklauf-Tankanschliisse fiir je eine
zurlck in Richtung Tank A bzw. B fihrende Riicklauf-
leitung 6, 8 fungieren. Ferner weist die Ventilanord-
nung 1 zwei Motoranschlisse M1 und M2 auf, wobei
der Anschluss M1 als Vorlauf-Motoranschluss ftir
eine zum Motor M fuhrende Vorlaufleitung 10 und der
Anschluss M2 als Riicklauf-Motoranschluss flr eine
vom Motor M kommende Rucklaufleitung 12 vorge-
sehen sind. Die Ventilanordnung 1 weist weiterhin
eine Ventileinrichtung derart auf, dass die Vor-
lauf-Tankanschlisse A1, B1 alternativ oder gemein-
sam mit dem Vorlauf-Motoranschluss M1 und die
Ricklauf-Tankanschllisse A2, B2 alternativ oder ge-
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meinsam mit dem Ruicklauf-Motoranschluss M2 ver-
bindbar sind. Dadurch kann alternativ entweder der
Tank A oder der Tank B mit dem Motor verbunden
werden, oder es kénnen beide Tanks A und B parallel
mit dem Motor verbunden werden. Vorzugsweise ist
noch eine vierte Schaltstellung vorgesehen, wobei
beide Tanks A und B vom Motor M getrennt, d. h. ab-
gesperrt sind. Diese vierte Schaftstellung (siehe
£ig. 18) kann beispielsweise — durch eine geeignete
Steuerung betatigt — den Kraftstoff zwangsweise ab-
speren, um als Wegfahrsperre zu dienen oder als Si-
cherheitsventil bei einem Unfall einen ungewollten
Kraftstoffaustritt aus beschadigten Leitungen oder
Aggregaten zu verhindern. In Eig, 23 ist beispielhaft
die Schaltstellung dargestellt, wobei der Tank B mit
dem Motor M verbunden ist, wahrend der andere
Tank A abgesperrt ist. Zu den anderen Schaltstellun-
gen wird bereits an dieser Stelle auf die Eig, 18 bis
Flg. 13 verwiesen.

[0034] Erfindungsgemal besteht nun die Ventilein-
richtung 1 aus zwei zusammenwirkenden, Mehrwe-
ge-Teilventilen V1, V2, insbesondere Schieberventi-
len 14 und 16. Jedes Teilventil V1, V2 bzw. Schieber-
ventil 14, 16 ist als 4/2-Wege-Ventil ausgebildet und
weist zwei der TankanschlUsse, und zwar einerseits
A1 und A2 und andererseits B1 und B2, fur Vor- und
Rucklauf auf. Die Motoranschllisse M1 und M2 sind
mit beiden Schieberventilen 14, 16 verbunden. Dar-
aus resultiert insgesamt ein Aufbau als 6/3- oder
6/4-Wege-Ventil mit sechs Anschlissen und mindes-
tens drei, vorzugsweise vier Schaltstellungen.

[0035] Jedes Schieberventil 14, 16 weist ein Ventil-
gehéduse 18 und einen in einem langlichen, zylinder-
artigen Schieberraum 20 innerhalb des Ventilgehau-
ses 18 in Richtung einer Schieberachse 22 kolbenar-
tig zwischen (mindestens) zwei Schaltstellungen
langsverschiebbaren Schieber 24 auf (vgl. hierzu
auch die gesonderte Darstellung in Eig. 8). Jeder
Schieberraum 20 weist an axial, d. h. in Richtung der
Schieberachse 22 versetzten Stellen vier Steuerdff-
nungen 26 auf, die jeweils mit einem der Tankan-
schliisse A1, A2 bzw. B1, B2 bzw. einem der Motor-
anschlisse M1 bzw. M2 verbunden sind. Je nach
Stellung der Schieber 24 kénnen die Steueréffnun-
gen 26 paarweise verbunden oder gegeneinander
abgesperrt werden.

[0036] In der bevorzugten Ausflihrung sind die zwei
Schieberventile 14, 16 direkt benachbart und bezlig-
lich ihrer Schieberachsen 22 parallel zueinander an-
geordnet. In weiterer vorteilhafter Ausgestaltung sind
dabei die beiden Ventilgehause 18 zu einem monoli-
thisch einstickigen Gehéause-Formteil 28 zusam-
mengefasst. Dieses Formteil 28 ist insbesondere als
Kunststoff-Spritzteil oder als Druckgussteil beispiels-
weise aus Aluminium oder Zink ausgebildet. Auch
dies tragt zu einer wirtschaftlichen Herstellung bei.
Grundsatzlich kann aber das Formteil 28 auch aus
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Vollmaterial durch eine spanende Bearbeitung her-
gestellt werden.

[0037] Das einstuckige Gehause-Formteil 28 mit
den beiden Ventilgeh&usen 18 ist bezlglich einer mit-
tigen Symmetrieebene 30 spiegelsymmetrisch aus-
gebildet. Dabei erstrecken sich die Tankanschlisse
A1, A2 und B1 und B2 jeweils mit zur Symmetrieebe-
ne 30 paralleler oder senkrechter Verlaufsrichtung
von dieser weg nach aulen. Die Motoranschlisse
M1, M2 sind mittig mit einer der Symmetrieebene 30
entsprechenden Verlaufsrichtung angeordnet. Somit
liegen die Motoranschllisse M1, M2 mittig zwischen
den beiden Schieberventilen 14, 16. Jeder Motoran-
schluss M1, M2 geht in einen Kanal Gber, der zur Bil-
dung der zugehorigen Steuerdffnungen 26 die Schie-
berraume 20 beider Schieberventile 14, 16 anschnei-
det. Dadurch sind auf einfache Weise die Motoran-
schlisse M1, M2 mit beiden Schieberventilen 14 und
16 verbunden.

[0038] Jeder Schieber 24 weist an axial beabstan-
deten Stellen Umfangsdichtungen 32 auf, die mit in-
neren Dichtflachen des jeweiligen Ventilgehduses 18
zusammenwirken. Dabei besteht jeder Schieber 24 —
siehe insbesondere Fig, § — aus einem zentrischen,
axialen Kern 36 und mehreren, in der dargestellten
Ausflhrung vier, radialen tellerartigen Ventilscheiben
38 sowie einem einseitig aus dem jeweiligen Ventil-
gehause 18 nach aullen geflhrten Betdtigungsende
40. Jede Ventilscheibe 38 tragt auf inrem AuRenum-
fang vorzugsweise in einer Ringnut 42 eine der Um-
fangsdichtungen 32. Die Umfangsdichtungen 32 kén-
nen von elastischen O-Ringen gebildet sein. Geman
Fig. 8 ist es vorteithaft, wenn die Ventilscheiben 38
im Bereich radial zwischen dem Kern 36 und dem au-
Reren Umfang axiale Hinterschneidungen 44 aufwei-
sen. Bei einer bevorzugten Herstellung der Schieber
24 als einstlckige Kunststoff-Formteile werden durch
die Hinterschneidungen 44 vorteilhafterweise Materi-
alanhaufungen und damit ein Verzug vermieden. Die-
se Hinterschneidungen 44 werden bei der Fertigung
durch eine sogenannte Springkerntechnik entformt.

[0039] In weiterer vorteilhafter Ausgestaltung der
Erfindung ist hierbei vorgesehen, dass die Umfangs-
dichtungen 32 bezlglich ihrer Aufendurchmesser
D1, D2, D3 (siehe hierzu Eig, 8) sowie die Dichtfla-
chen 34 bezlglich ihrer Innendurchmesser D'1, D'2
und D'3 (siehe Eig. 4) in Anpassung aneinander der-
art ausgelegt sind, dass jede Umfangsdichtung 32,
die sich bei einem Schaltvorgang axial iber den Be-
reich einer der Steueréffnungen 26 hinweg bewegt
(im dargesteliten Beispiel sind dies die Dichtungen
32b und 32d; siehe Fig. 4 und Fig. 8§), in ihrem sich
axial Uber die jeweilige Steueréffnungen 26 hinweg
erstreckenden Bewegungsbereich radial im Wesent-
lichen unverpresst ist und erst in einem jeweils axial
zwischen zwei voneinander zu trennenden Steueroff-
nungen 286 liegenden Dichtbereich radial verpresst
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wird. Durch diese vorteilhafte Mallhahme wird ver-
mieden, dass eine der Umfangsdichtungen 32 bei ih-
rer Bewegung Uber eine seitlich in den Schieberraum
20 mindende Steuerdffnung 26 hinweg beschadigt
werden kénnte, denn in einem verpressten Zustand
kénnte sich die Dichtung in die Steueréffnung 26 hin-
ein ausdehnen und bei der weiteren Bewegung am
Offnungsrand hdngenbleiben und so beschadigt wer-
den. Dies wird durch die erfindungsgemafe Mafinah-
me vermieden. Konkret ist bei der bevorzugten Aus-
fihrung vorgesehen, dass der Schieberraum 20 je-
des Ventilgehduses 18 ausgehend von einem fir das
Betatigungsende 40 des Schiebers 24 offenen Ende
46 mehrere axial iber konische Ubergéange 48 inein-
ander Ubergehende, im Wesentlichen zylindrische
Dichtflachen 34a bis ¢ aufweist, deren Innendurch-
messer D'1 bis D'3 sich sukzessive Uber die koni-
schen Ubergange 48 verkleinern (siehe nochmals
Fig. 4). Es sei bemerkt, dass die Dichtflachen 34
auch jeweils schwach konisch, d. h. mit einem klei-
nen Konuswinkel < 1°, ausgebildet sein kdnnen. Dies
ermoglicht eine vereinfachte Entformbarkeit bei der
Herstellung als Spritz- oder Druckgussteil. Die Ausle-
gung der Durchmesser muss dabei in Relation zu
den zugehorigen Umfangsdichtungen natirlich so
sein, dass jede Umfangsdichtung 32 in ihrer Dicht-
stellung im Bereich der zugehdrigen Dichtflache 34
eine sichere Abdichtung gewahrleistet. Was den
Schieber 24 betrifft (siehe £ig. 8), so weist die — aus-
gehend vom Betatigungsende 40 — erste Umfangs-
dichtung 32a einen Durchmesser D1 auf, der an den
Innendurchmesser D'1 der ersten Dichtflache 34a so
angepasst ist, dass diese Umfangsdichtung 32a zur
Abdichtung verpresst ist. Damit dient diese erste Um-
fangsdichtung 32a zur standigen Abdichtung des
Schieberraums 20 nach aufien in Richtung des offe-
nen Endes 46. Die ndchste, zweite Umfangsdichtung
32b weist demgegenlber einen reduzierten Durch-
messer D2 auf, so dass diese zweite Umfangsdich-
tung 32b im Bereich der ersten Dichtflache 34a nicht
oder zumindest nicht vollstandig radial verpresst ist.
Dadurch kann sie sich Uber den Bereich der ersten
Steueréffhnung 26 hinweg schadlos bewegen. Im An-
schluss daran wird diese zweite Umfangsdichtung
32b iiber den konischen Ubergang 48 radial ver-
presst, bis sie dann dichtend auf der zweiten Dichtfla-
che 34b mit dem Innendurchmesser D'2 anliegt. In
analoger Weise verhalt sich dies auch mit der dritten
und vierten Umfangsdichtung 32. So liegt die dritte
Umfangsdichtung 32¢ in jeder Stellung radial ver-
presst und dadurch dichtend an der Dichtflache 34b
an. lhr Durchmesser D2 entspricht demgeman etwa
dem Innendurchmesser D'2. Die vierte und letzte
Umfangsdichtung 32d weist einen weiter reduzierten
Durchmesser D3 auf, so dass sie folglich im Bereich
dieser Dichtflache 34b mit dem Innendurchmesser
D'2 nicht oder nur unwesentlich radial verpresst ist.
Sie kann sich dadurch Gber den Bereich der weiteren
Steuer6ffnung 26 schadlos hinweg bewegen und
wird dann (iber den weiteren konischen Ubergang 48
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radial verpresst, und zwar entsprechend dem Innen-
durchmesser D'3 der sich anschlieenden Dichtfla-
che 34c.

[0040] Es ist zweckmaRig, wenn die Ventilgehause
18 an ihren offenen Enden 46 mit einem Deckelele-
ment 50 verschlossen bzw. verschlieRbar sind. Vor-
zugsweise dient das Deckelelement 50 auch zur Fih-
rung des Betatigungsendes 40 des jeweiligen Schie-
bers 24. Dazu weist das Deckelelement 50 jeweils
eine Flhrungséffnung 52 mit einer dem Querschnitt
des Kerns 36 bzw. eines zusatzlichen Fihrungsab-
schnittes 54 entsprechenden Offnungskontur auf. Im
dargestellten Beispiel handelt es sich um einen von
der Kreisform abweichenden, insbesondere etwa
kreuzférmigen Querschnitt, siehe insbesondere
Fig. 8, so dass auch eine Flhrung gegen Verdrehen
um die Schieberachse 22 erreicht wird. Durch eine
spezielle, insbesondere gegeneinander ,verdrehte"
Anordnung der FUhrungséffnungen 52 (vgl. Fig, §
und Eig. 21) wird eine definierte Einbaulage der
Schieber 24 zur Korrektur von eventuellen, herstel-
lungsbedingten Formabweichungen im Gehause 18
erreicht. Hierzu kann der Schieber 24 in der Form
dem Gehause und dessen Formabweichung ange-
passt werden. Es ist dabei zudem vorteilhaft, wenn
die einzelnen Deckelelemente 50 der beiden Ventil-
gehause 18 Uber einen Verbindungsabschnitt 56 zu
einem einstlckigen Teil, insbesondere einem einstu-
ckigen Kunststoff-Formteil, zusammengefasst sind.

[0041] In weiterer bevorzugter Ausgestaltung ist je-
der Schieber 24 in jeder von zwei Schaltstellungen
insbesondere Gber Rastmittel 58 kraftformschliissig
fixiert. Wie sich insbesondere aus Fig. 8 ergibt, kann
als Rastmittel 58 jeweils ein Rastarm 60 im Bereich
der Flhrungséffnung 52 des Deckelelementes 50
vorgesehen sein, der mit einer Rastnase jeweils in
eine Rastausnehmung 62 des Schiebers 24 bzw. des
Flahrungsabschnittes 54 eingreift.

[0042] Wie nur in Eig. 3 stark schematisch ange-
deutet ist, ist es weiterhin vorteilhaft, wenn zur
Schmutzabdichtung zwischen dem Betatigungsende
40 jedes Schiebers 24 und dem Ventilgehause 18
bzw. dem damit verbundenen Deckelelement 50 eine
faltenbalgartig langenvariable Hille 64 angeordnet
ist.

[0043] In den Ausfiihrungen gemall Eig. 4 bis
Fig. 13 sind die Schieber 24 manuell, insbesondere
Uber nicht dargestellte mechanische Verbindungen,
wie Gestange oder Seilzlige, betatigbar.

[0044] Alternativ oder auch zuséatzlich kann eine Be-
tatigungseinrichtung 66 zur motorischen, insbeson-
dere pneumatischen oder hydraulischen oder elek-
tromagnetischen Betatigung der Schieber 24 vorge-
sehen sein.
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[0045] Hierzu wird auf das Ausflhrungsbeispiel ge-
maf Fig. 14 bis Fig. 18 verwiesen, wobei die Ventil-
gehduse 18 auf der Seite der Betatigungsenden 40
der Schieber 24 — vorzugsweise zusatzlich zu dem
Deckelelement 50 — mit jeweils einem Zylindergehau-
se 68 verbunden sind. Die Schieber-Betdtigungsen-
den 40 sind mit jeweils einem in dem Zylindergehau-
se 68 gefiihrten Betadtigungskolben 70 verbunden.
Jedes Zylindergehduse 68 weist einen Steuerdruck-
anschiuf $1 bzw. S2 auf. Dadurch kann der jeweilige
Betatigungskolben 70 auf der Seite eines Arbeits-
raums 71 mit einem Druckmittel beaufschlagt wer-
den, um den zugehdrigen Schieber 24 insbesondere
gegen die Ruckstellkraft einer Ruckstellfeder 72 zu
verschieben. Vorzugsweise ist dabei jeder Betati-
gungskolben 70 iiber Rastmittel 74 mit dem Betati-
gungsende 40 des zugehdrigen Schiebers 24 ver-
bunden. Hierzu wird auch auf die gesonderten Dar-
stellungen des Betatigungskolbens 70 in Eig. 47 bis
Fig. 28 hingewiesen. Um auf der dem Arbeitsraum
71 gegeniiberliegenden Seite des Betatigungskol-
bens 70 bei der Druck-Betatigung innerhalb des Zy-
lindergehauses 68 einen Uberdruck zu vermeiden
bzw. abzubauen, weist das/jedes Zylindergehause
68 in diesem Bereich (mindestens) eine Luftungsoff-
nung 67 auf, die vorzugsweise aulien von einer
membranventilartigen, ringbandférmigen Schmutz-
dichtung 69 Uberdeckt ist (siehe insbesondere

Fig. 18).

[0046] Weiterhin ist es vorteilhaft, wenn die beiden
Zylindergehduse 68 der Betatigungseinrichtung 66
zu einem einstickigen Formteil zusammengefasst
sind. Dieses Zylinder-Formteil wird bevorzugt im Be-
reich von seitlichen Montageansatzen 75 mit dem
Gehaduse-Formteil 28 verschraubt, und zwar unter
Zwischenlage des einteiligen Deckelelementes 50.
Dieses weist dann geman Eig. 21 korrespondierende
Montageansatzen 75 mit Schraubeniéchern 76 auf.
Zur Positionierung und Montagehilfe sind bevorzugt
im Anlagebereich zwischen der Betatigungseinrich-
tung 66 und dem Deckelelement 50 sowie zwischen
letzterem und dem Gehduse 18 bzw. dem Gehau-
se-Formteil 28 Positionsansatze 77 vorgesehen, die
in korrespondierende Offnungen eingreifen (siehe
insbesondere Eig. 18). Durch eine unterschiedliche
Anordnung und/oder Form, z.B. unterschiedliche
Durchmesser, der Positionseinsatze 77 kénnen die
Teile nur korrekt und lagerichtig miteinander verbun-
den werden, so dass vorteilhafterweise eine Fehl-
montage praktisch ausgeschlossen ist.

[0047] Bei der Alternative gemaf Fig. 2 bis Fig. 13
ist das Deckelelement 50 gemal Eig. & (ber Rastmit-
tel 78 mit den Ventilgehdusen 18 bzw. dem Gehau-
se-Formteil 28 verrastbar.

[0048] Dabei kann auch die Betatigungseinrichtung
66 Uber Rastmittel befestigt werden (nicht darge-
stellt).

6/15

2006.08.31

[0049] Es ist weiterhin zweckmalig, wenn alle vor-
gesehenen Anschlisse A1/2, B1/2, M1/2 und S1/2
als Kupplungsteile zum insbesondere richtungsvari-
ablen Steckanschluss von Leitungen ausgebildet
sind. Hierzu wird auf Ejg. 22 verwiesen, wonach je-
der Anschluss als muffenartige Aufnahmed&ffnung 80
zum Einstecken eines Steckerteils 82 ausgebildet ist.
Dabei sind zudem geeignete Arretiermittel 84 zum
I6sbaren Arretieren des eingesteckten Steckerteils
82 vorgesehen. Im dargestellten Beispiel weist jeder
Anschluss im Miundungsbereich der Aufnahmeoff-
nung 80 einen radial nach aufen ragenden Umfangs-
rand 86 auf, der im eingesteckten Zustand von aufle-
ren, sich axial erstreckenden Rastarmen 88 des je-
weiligen Steckerteils 82 rastend lbergriffen wird.
Zum Lésen konnen die Rastarme 88 radial nach au-
Ren gespreizt werden. Vorteil dieser Anschlussart ist,
dass die Verlaufsrichtung der angeschlossenen Lei-
tung (selbst nicht dargestellt) variabel ist, weil sich die
Steckerteile 82 relativ zu den Anschliissen verdrehen
lassen. Im dargestellten Beispiel gemal? Elg. 22
weist jedes Steckerteil 82 zum Leitungsanschluss ei-
nen Ublichen Anschlussdorn 90 auf.

[0050] Die Bestandteile der erfindungsgemafien
Ventilanordnung 1, und zwar insbesondere die Ven-
tilgehduse 18 bzw. das einstlckige Gehduse-Form-
teil 28, die Schieber 24 und vorzugsweise auch die
Deckelelemente 50 und optional die Zylindergehause
68 und die Betatigungskolben 70, bestehen vorzugs-
weise aus dem gleichen Material, und zwar insbeson-
dere aus einem faserverstarkten Kunststoff, wie
PA12-GF50. Dieses bevorzugte Material weist eine
geringe Wasseraufnahme auf und eignet sich gut zur
Anwendung mit Kraftstoffen, insbesondere Diesel.
Durch Verwendung von gleichen Materialien fir die
Bestandteile werden Undichtigkeiten, die durch ther-
mische Dehnung entstehen kénnten, vermieden.

[0051] Das Gehause-Formteil 28 weist zur Monta-
gebefestigung an einem nicht dargestellten Trager in
einem Kraftfahrzeug mindestens zwei, bevorzugt drei
aullen angeformte Befestigungselemente 92 auf, die
insbesondere derart gegeniiber den Bereichen der
Dichtflachen 34 axial und/oder radial versetzt ange-
ordnet sind, dass bei der Montage ein Verzug des
Formteils und daraus resultierende Formveranderun-
gen im Bereich der Dichtflachen 34 weitgehend aus-
geschlossen sind. Dies gewahrleistet eine gute Funk-
tionsfahigkeit und dauerhafte Dichtwirkung im Be-
reich der Umfangsdichtungen 32 und Dichtflachen
34.

[0052] Die Funktion der erfindungsgemalfien Venti-
lanordnung 1 dirfte durch die obigen Erlduterungen
des konstruktiven Aufbaus bereits hinreichend klar
sein. Erganzend wird auf die Darstellungen in den
Fig. 1¢ bis Fig. 12 verwiesen. In Eig, 18 ist eine opti-
onale Absperrstellung dargestellt, in der alle vorhan-
denen Anschlisse voneinander getrennt sind.
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Fig. 11 zeigt die Ventilstellung zur Verbindung des
Tanks A mit dem Motor M, indem A1 mit M1 und A2
mit M2 verbunden sind. Der Tank B ist vom Motor M
abgesperrt. Die umgekehrte Schaltstellung ist in
Eig. 13 dargestelit, wobei der Tank A abgesperrt und
der Tank B mit dem Motor M verbunden ist. Schlief3-
lich zeigt Eig. 12 eine Stellung, in der beide Tanks A
und B mit dem Motor M verbunden sind. Diese
Schaltstellung ist vorgesehen fir den Fall, dass beide
Tanks mit dem selben Kraftstoff befillt sind.

[0053] Die Absperrstellung gemaR Eig, 18 kann als
Prifstellung zur Dichtheitsprifung vorgesehen sein.
Dabei bilden sich im Ventil zwei Priifkammern, die
Uber die beiden Motoranschliisse M1 und M2 mit ei-
nem Prifdruck beaufschlagt werden kénnen. Diese
Prifkammern werden von den Umfangsdichtungen
32 der Schieber 24 gedichtet. Im Falle eines gemes-
senen Druckabfalls des Priifdruckes kann auf eine
beschadigte oder gar fehlende Umfangsdichtung ge-
schlossen werden.

[0054] Durch die beschriebene Ausgestaltung der
Ventilanordnung 1 bzw. der beiden Schieberventile
14, 16 werden Vor- und Ricklauf eines Tanks stets
nur gemeinsam geschaltet. Dadurch sind Vertau-
schungen ausgeschlossen.

[0055] Es sei nochmals bemerkt, dass ein Schieber-
ventil 14 bzw. 16 der beschriebenen Art bzw. ein Dop-
pel-Schieberventil der bevorzugten Art auch unab-
hangig von der beschriebenen, speziellen Anwen-
dung als Tank-Umschaltventil als allgemeines
4/2-bzw. 6/3- oder 6/4-Wege-Ventil verwendet wer-
den kann.

[0056] Im Ubrigen ist die Erfindung ohnehin nicht
auf die beschriebenen Ausfiihrungsbeispiele be-
schrankt, sondern erstreckt sich auch auf gleichwir-
kende Ausfiihrungen. Fernerist die Erfindung bislang
auch noch nicht auf die im jeweils unabhangigen An-
spruch definierte Merkmalskombination beschrankt,
sondern kann auch durch jede beliebige andere
Kombination von bestimmten Merkmalen aller insge-
samt offenbarten Einzelmerkmalen definiert sein.
Dies bedeutet, dal grundsatzlich praktisch jedes Ein-
zelmerkmal des jeweils unabhangigen Anspruchs
weggelassen bzw. durch mindestens ein an anderer
Stelle der Anmeldung offenbartes Einzelmerkmal er-
setzt werden kann. Insofern sind die Anspriiche le-
diglich als ein erster Formulierungsversuch fur eine
Erfindung zu verstehen.

Patentanspriiche

1. Mehrwege-Ventilanordnung (1) zur Verwen-
dung als Kraftstofftank-Umschaltventil zwischen min-
destens zwei Kraftstofftanks (A, B) und einem Motor
(M) in einem Kraftfahrzeug, mit mindestens zweimal
zwei Tankanschliiissen (A1, A2; B1, B2). jeweils flr
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Vorlauf und Ricklauf und zwei Motoranschllssen
(M1, M2) far Vorlauf und Rdacklauf sowie mit einer
Ventileinrichtung derart, dass die Vorlauf-Tankan-
schllisse (A1, B1) alternativ oder gemeinsam mit dem
Vorlauf-Motoranschiuss (M1) und die Ricklauf-Tank-
anschlisse (A2, B2) alternativ oder gemeinsam mit
dem Rucklauf-Motoranschluss (M2) verbindbar sind,
dadurch gekennzeichnet, dass die Ventileinrich-
tung aus mindestens zwei zusammenwirkenden,
schalttechnisch symmetrischen Mehrwege-Teilventi-
len (V1, V2), insbesondere 4/2-Wege-Ventilen, be-
steht.

2. Ventilanordnung nach Anspruch 1, dadurch
gekennzeichnet, dass die Teilventile (V1, V2) als zu-
sammenwirkende Schieberventile (14, 16) ausgebil-
det sind.

3. Ventilanordnung nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass jedes Teilventil (V1, V2)
zwei Tankanschlisse (A1 und A2 bzw. B1 und B2) fuir
Vor- und Ricklauf und zwei Motoranschlisse fiir Vor-
und Ricklauf aufweist, wobei die Vorlauf-Motoran-
schlisse der Teilventile (V1, V2) miteinander zu ei-
nem gemeinsamen Vorlauf-Motoranschluss (M1) so-
wie die Rucklauf-Motoranschlisse der Teilventile
(V1, V2) miteinander zu einem gemeinsamen Rick-
lauf-Motoranschluss (M2) verbunden sind.

4. Ventilanordnung nach Anspruch 2 oder 3, da-
durch gekennzeichnet, dass jedes Schieberventil
(14, 16) ein Ventilgehause (18) und einen in einem
zylinderartigen Schieberraum (20) innerhalb des
Ventilgehduses (18) in Richtung einer Schieberachse
(22) kolbenartig zwischen mindestens zwei Schalt-
stellungen langsverschiebbaren Schieber (24) auf-
weist, wobei jeder Schieberraum (20) an axial ver-
setzten Stellen vier Steueréffnungen (26) aufweist,
die jeweils mit einem der Tankanschllsse (A1, A2
bzw. B1, B2) bzw. einem der Motoranschlisse (M1
bzw. M2) verbunden sind.

5. Ventilanordnung nach einem der Anspriiche 2
bis 4, dadurch gekennzeichnet, dass die Schieber-
ventile (14, 16) direkt benachbart und bezlglich ihrer
Schieberachsen (22) parallel zueinander angeordnet
sind.

6. Ventilanordnung nach Anspruch 4 oder 5, da-
durch gekennzeichnet, dass die Ventilgehause (18)
der Schieberventile (14, 16) zu einem monolithisch
einstickigen Formteil (28) zuammengefasst sind.

7. Ventilanordnung nach Anspruch 6, dadurch
gekennzeichnet, dass das Formteil (28) als Kunst-
stoff-Spritzteil oder als Druckgussteil z.B. aus Alumi-
nium oder Zink oder als spanend bearbeitetes Metall-
oder Kunststoffteil ausgebildet ist.

8. Ventilanordnung nach einem der Anspriiche 4
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bis 7, dadurch gekennzeichnet, dass die Ventilge-
hause (18) bezlglich einer mittigen Symmetrieebene
(30) spiegelsymmetrisch ausgebildet sind, wobei sich
die Tankanschlisse (A1, A2; B1, B2) jeweils mit zur
Symmetrieebene (30) senkrechter oder paralleler
Verlaufsrichtung von dieser weg nach aullen erstre-
cken, und wobei die Motoranschlisse (M1, M2) mittig
mit einer der Symmetrieebene (30) entsprechenden
Verlaufsrichtung angeordnet sind.

9. Ventilanordnung nach Anspruch 8, dadurch
gekennzeichnet, dass jeder Motoranschluss (M1,
M2) einen Kanal aufweist, der zur Bildung der zuge-
hérigen Steuerdffnungen (26) die Schieberraume
(20) beider Schieberventile (14, 16) anschneidet.

10. Ventilanordnung nach einem der Anspriiche
4 bis 9, dadurch gekennzeichnet, dass jeder Schie-
ber (24) axial beabstandete Umfangsdichtungen
(32a—d) aufweist, die mit inneren Dichtflachen (34)
des jeweiligen Ventilgehduses (18) zusammenwir-
ken.

11. Ventilanordnung nach Anspruch 10, dadurch
gekennzeichnet, dass jeder Schieber (24) aus einem
zentrischen, axialen Kern (36) und mehreren, insbe-
sondere vier, radialen, tellerartigen Ventilscheiben
(38) sowie einem einseitig aus dem Ventilgehause
(18) nach aufien geflihrten Betatigungsende (40) be-
steht, wobei jede Ventilscheibe (38) aufihrem Aulien-
umfang in einer Ringnut (42) eine der Umfangsdich-
tungen (32a-d) tragt.

12. Ventilanordnung nach Anspruch 10 oder 11,
dadurch gekennzeichnet, dass die Umfangsdichtun-
gen (32a-d) bezdglich ihrer Auflendurchmesser
(D1-D3) sowie die Dichtflachen (34a-c) bezuglich ih-
rer Innendurchmesser (D'1-D'3) in Anpassung anei-
nander derart ausgelegt sind, dass jede Umfangs-
dichtung (32b, d), die sich bei einem Schaltvorgang
axial Gber den Bereich einer der Steuertffnungen
(26) bewegt, in ihrem sich axial Uber die Steuerdff-
nung (26) hinweg erstreckenden Bewegungsbereich
radial unverpresst und erst in einem jeweils axial zwi-
schen zwei Steueréffnungen (26) liegenden Dichtbe-
reich radial verpresst ist.

13. Ventilanordnung nach Anspruch 12, dadurch
gekennzeichnet, dass der Schieberraum (20) jedes
Ventilgehauses (18) ausgehend von einem offenen
Ende (46) mehrere axial (iber konische Ubergange
(48) ineinander U(bergehende, zylindrische oder
schwach konische Dichtflachen (34a—c) aufweist, de-
ren Innendurchmesser (D'1 bis D'3) sich sukzessive
Uber die konischen Ubergange (48) verkleinern.

14. Ventilanordnung nach einem der Anspriiche
4 bis 13, dadurch gekennzeichnet, dass die Ventilge-
hause (18) an ihren offenen Enden (46) mit einem
Deckelelement (50) verschlielibar sind, wobei vor-
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zugsweise das Deckelelement (50) auch zur Flhrung
des Betatigungsendes (40) des jeweiligen Schiebers
(24) dient.

15. Ventilanordnung nach Anspruch 14, dadurch
gekennzeichnet, dass das Deckelelement (50) je-
weils eine Flhrungséffnung (52) fur einen Fihrungs-
abschnitt (54) des jeweiligen Schiebers (24) aufweist,
wobei vorzugsweise eine bestimmte Drehlage mit Si-
cherung gegen Verdrehen der Schieber (24) vorge-
geben ist.

16. Ventilanordnung nach einem der Anspriiche
4 bis 15, dadurch gekennzeichnet, dass jeder Schie-
ber (24) in jeder von zwei Schaltstellungen insbeson-
dere (iber Rastmittel (58) kraftformschlissig fixiert ist.

17. Ventilanordnung nach einem der Anspriiche
4 bis 16, dadurch gekennzeichnet, dass zur
Schmutzabdichtung zwischen dem Betatigungsende
(40) jedes Schiebers (24) und dem Ventilgehause
(18) bzw. dem damit verbundenen Deckelelement
(50) eine faltenbalgartige Hulle (64) angeordnet ist.

18. Ventilanordnung nach einem der Anspriiche
4 bis 17, gekennzeichnet durch eine den Schiebern
(24) zugeordnete Betatigungseinrichtung (66) zur
manuellen oder motorischen, insbesondere pneuma-
tischen oder hydraulischen oder elektromagneti-
schen Betatigung der Schieber (24).

19. Ventilanordnung nach einem der Anspriiche
3 bis 18, dadurch gekennzeichnet, dass die Ventilge-
héduse (18) auf der Seite der Betatigungsenden (40)
der Schieber (24) mit jeweils einem Zylindergehause
(68) sowie die Schieber-Betatigungsenden (40) mit
jeweils einem Betatigungskolben (70) verbunden
bzw. verbindbar sind, wobei jedes Zylindergehause
(68) einen zur Druckbeaufschlagung des Betati-
gungskolbens (70) in einen Arbeitsraum (71) min-
denden Steuerdruckanschluss (81, S2) aufweist.

20. Ventilanordnung nach Anspruch 19, dadurch
gekennzeichnet, dass jedes Zylindergehause (68)
auf der dem Arbeitsraum (71) gegentlberliegenden
Seite des Betatigungskolbens (70) mindestens eine
vorzugsweise mit einer ventilartigen Schmutzdich-
tung (69) ausgestattete LUftungséffnung (67) auf-
weist.

21. Ventilanordnung nach einem der Anspriiche
1 bis 20, dadurch gekennzeichnet, dass alle vorgese-
henen Anschlisse (A, B, M, S) als Kupplungsteile
zum Steckanschluss von Leitungen ausgebildet sind,
wobei vorzugsweise jeder Anschluss als muffenarti-
ge Aufnahmedffnung (80) zum Einstecken eines Ste-
ckerteils (82) ausgebildet ist und Arretiermitte! (84)
zum lésbaren Arretieren des eingesteckten Stecker-
teils (82) vorgesehen sind.
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22. Ventilanordnung nach einem der Anspriiche
4 bis 21, dadurch gekennzeichnet, dass die Ventilge-
hause (18) bzw. das einstlckige Formteil (28) und die
Schieber (24) aus dem gleichen Material bestehen,
insbesondere aus einem faserverstarkten Kunststoff,
wie PA12-GF50.

23. Ventilanordnung nach einem der Anspriiche
4 bis 22, dadurch gekennzeichnet, dass die Ventilge-
hause (18) bzw. das Gehduse-Formteil (28) mindes-
tens zwei, insbesondere drei Befestigungselemente
(92) aufweisen/aufweist, die insbesondere derart au-
Rerhalb der Bereiche der Dichtflachen (34) angeord-
net sind, dass bei der Montage und/oder beim Her-
stellprozess verzugbedingte Verformungen im Be-
reich der Dichtflachen (34) vermieden werden.

24. Ventilanordnung nach einem der vorherge-
henden Anspriche, dadurch gekennzeichnet, dass
im Verbindungsbereich zwischen dem Deckelele-
ment (50) und dem Ventilgehause (18) bzw. dem Ge-
hause-Formteil (28) und/oder im Verbindungsbereich
zwischen der Betatigungseinrichtung (66) und dem
Deckelelement (50) in korrespondierende Offnungen
eingreifende Positionsansédtze (77) insbesondere
derart vorgesehen sind, dass nur eine korrekte, lage-
richtige Montage moglich ist.

25. Schieberventil (14, 16) insbesondere fur eine
Ventilanordnung (1) nach einem der Anspriiche 1 bis
24, bestehend aus einem Ventilgehduse (18) und ei-
nem in einem zylinderartigen Schieberraum (20} in-
nerhalb des Ventilgehduses (18) in Richtung einer
Schieberachse (22) kolbenartig zwischen mindes-
tens zwei Schaltstellungen langsverschiebbaren
Schieber (24), der axial beabstandete Umfangsdich-
tungen (32) aufweist, die mit inneren Dichtflachen
(34) des Schieberraums (20) zusammenwirken, um
in den Schieberraum (20) mindende Steuerdffnun-
gen (26) und damit verbundene Anschlisse (A1, A2,
B1, B2, M1, M2) entweder zumindest paarweise zu
verbinden oder gegeneinander abzusperren, da-
durch gekennzeichnet, dass die Umfangsdichtungen
(32a-d) bezliglich ihrer AuRendurchmesser (D1-D3)
sowie die Dichtflachen (34a—c) bezliglich ihrer Innen-
durchmesser (D'1-D'3) in Anpassung aneinander
derart ausgelegt sind, dass jede sich bei einem
Schaltvorgang axial lber eine der Steueréffnungen
(26) hinweg bewegende Umfangsdichtung (32b, d) in
ihrem sich Uber die Steuerdffnung (26) hinweg erste-
ckenden Bewegungsbereich radial unverpresst und
erst in einem jeweils axial zwischen zwei Steuer6ff-
nungen (26) liegenden Dichtbereich radial verpresst
ist.

26. Schieberventil nach Anspruch 25, dadurch
gekennzeichnet, dass der Schieberaum (20) des ins-
besondere als einstickiges Formteil ausgebildeten
Ventilgehauses (18) ausgehend von einem offenen
Ende (46) mehrere axial (iber konische Ubergange
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(48) ineinander Ubergehende, zylindrische oder
schwach konische Dichtflachen (34a—c) aufweist, de-
ren Innendurchmesser (D'1 bis D'3) sich sukzessive
iiber die konischen Ubergange (48) verkleinern.

27. Schieberventil-Anordnung, gekennzeichnet
durch zwei direkt benachbart und bezlglich ihrer
Schieberachsen (22) parallel zueinander angeordne-
te Schieberventile (14, 16) nach Anspruch 25 oder
26.

28. Schieberventil-Anordnung nach Anspruch
27, dadurch gekennzeichnet, dass die beiden Ventil-
gehause (18) der Schieberventile (14, 16) zu einem
monolithisch einstiickigen Formteil (28), insbesonde-
re einem Kunststoff-Spritzteil oder einem Druckguss-
teil z.B. aus Aluminium oder Zink oder einem spa-
nend bearbeiteten Metall- oder Kunststoffteil, zuam-
mengefasst sind.

29. Schieberventil-Anordnung nach Anspruch 27
oder 28, dadurch gekennzeichnet, dass die Ventilge-
hause (18) bezlglich einer mittigen Symmetrieebene
(30) spiegelsymmetrisch ausgebildet sind, wobei sich
je zwei separate Anschlisse (A1, A2; B1, B2) jeweils
mit zur Symmetrieebene (30) senkrechter oder paral-
leler Verlaufsrichtung von dieser weg nach aufien er-
strecken, und wobei zwei gemeinsame Anschlisse
(M1, M2) mittig mit einer der Symmetrieebene (30)
entsprechenden Verlaufsrichtung angeordnet sind.

30. Schieberventil nach Anspruch 25 oder 26
oder Anordnung nach einem der Anspriiche 27 bis
29, gekennzeichnet durch mindestens ein weiteres
Merkmal der Anspriche 1 bis 24.

31. Ventilgehause (18) fiir eine Ventilanordnung
(1) nach einem der Ansprliche 1 bis 24 oder fir ein
Schieberventil (14, 16) nach Anspruch 25 oder 26
oder 30.

32. Gehause-Formteil (28) fiir eine Ventilanord-
nung (1) nach einem der Anspriiche 1 bis 24 oder ftir
eine Schieberventil-Anordnung nach einem der An-
spriche 27 bis 30.

33. Schieber (24) fir eine Ventilanordnung (1)
nach einem der Anspriiche 1 bis 24 oder flr ein
Schieberventil (14, 16) nach Anspruch 25, 26 oder 30
oder fur eine Schieberventil-Anordnung nach einem
der Anspriiche 27 bis 30.

Es folgen 6 Blatt Zeichnungen
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COMPLETE SPECIFICATION.

Improvements in or relating to Iniernal Combustion Engines.

I, ArxorLp SoNDEREGGER, of 30, Rot-
strasse, Zurich, Switzerland, a citizen of
the Swiss Conferation, do hereby declare
the nature of this invention and in what

described it is possible with a constant or
even increased efficiency of the engine to
operate the engine by means of a mixture
of petrol and raw oil, for example 50%

5 manner the same is to be performed, to raw naphtha, and thus to effect a con- 60
be particularly described and ascertained —siderable saving in working expenses, and
in and by the following statement:— . to obtain an almost smoleless combus-
This invention relates to internal com- tion. It is also possible when travelling
bustion engines more especially for motor through localities where there are restric-
10 cars, the main object of the invention tions as to the emission of the fumes of 55
being to provide means whereby the heavy oils, to operate the engine with
engines can be run on lquid fuel of two petrol by changing over the supply of
different qualities, say ordinary petrol fuel to the carburetter so as to obviate the
and petrol mixed with a heavier or trouble which is caused by the exhaust
15 cheaper fluid which latter would in an gases from the mixtures of petrol and raw 60
ordinary way not be suitable alone oil.
(although it may in somie cases be used The heating body for heating the fuel
without the petrol) in conjunction with is preferably of the kind which consists
means for preheating. of heating plates which are secured in the
20  The preheating means is of that kind interior of the eylinder head and which 65 i
in which hot plates or equivalents are are of such dimensions that they do not !
arranged in the combustion chambers of heat the mixture right up to the ignition "
the engine said heater being used also point.
with the petrol if so desired. In the accompanying drawing js shown
25  Briefly the invention consisls in pro- by way of example a form of construetion 70
viding a double tank having outlets to a of the subject of the invention, the
valve through which the contents of example being a two_ cylinder engine,
cither tank can be allowed to pass to the one cylinder being shown in section
carburetter of the engine hoth the said whilst the fuel tank together with the E
30 valve and the carburetter being capable piping connecting this with the engine 75
of adjustment to select the desired fuel and the change-over cock are shown dia- R
and to suit the fuel selected. grammatically. i
A suitable valve is ome having two In the compression space of the cylin-
inlets and one outlet and provided with der I are provided heating plates 2 which
35 aplug or the like by turning which either are secured in the interior of the cylinder 80
inlet can be put info communication with  head. These heating plates store a por-
the outlet, or of course the valve can be tion of the heat of combustion and thus
closed. The valve and the variation or heat the freshly incoming mixture to a
adjustment of the carburctter can be high temperature below the ignition tem-
40 effected by suitable mechanism, say perature, whereupon after the completion 85
Jevers and links of the kind operated from  of the compression stroke the ignition is
the dash board of the engine of the effected by the usual ignition plug. The
vehicle to which the invention is applied. two part fuel tank 3 contains in the com-
By means of the device operating in partment 4 a mixture of petrol and any
45 accordance with . the method above kind of raw or heavy oil and in the com- 90

[Price 1/-]
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partment b pure petrol, The fuel supply
pipes of both compartments are connected
by a single pipe by the change over cock
6, which is operated from the driver’s
seat by suitable link work and from which
a-pipe leads to the carburettor 7. The
carburettor illustrated is an apparatus of
the known type having an adjustable jet
for the fuel and the opening thereof 1is
controlled from the driver’s seat by link-
work. For changing over from petrol to
the mixture and rice versa it suffices to
operate the cock 6 and simultaneously to
regulate the carburettor 7, these, for sim-
plicity, being coupled together or even
combined as a unit. The latter construe-
tion has the advantage that it is im-
possible to effect an incorrect adjustment,
In the linkwork for the cock and for the
carburettor adjusting mechanisms may be
provided so as to enable a very “fine
adjustment to be made.

Having now particularly described and
ascertained the nature of my said inven-
tion and in what manner the same is to

be performed, 1 declare that what I
claim is:—

1. An internal combustion engine of
the kind provided with heaters in the
combustion chambers in combination with
two fuel tanks connected to a valve so
that the contents of either fank can be
allowed to pass through the valve to the
carburettor of the engine said carburettor
being adjustable for use with different
liquid fuels.

2. In combination with the engine
having two fuel tanks and a valve accord-
ing to Claim 1 means whereby the two
tanks can be selectively conner ted to the
carburettor of the engine and in which
the carburetter can be adjusted to suit
either fuel, the said selection and the said
adjustment being made by suitable
mechanism such as links and levers, sub-
stantially as herein deseribed.

~ Dated this 1st day of December, 1922,

HY. FATRBROTHER,
Chartered Patent &Wen’(
30 and 32, Ludgate Hill, London, E.C. 4.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malcomson, Lid.—1923.
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Publication No.US-2020-0182166-A1
Publication Date:06/11/2020

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 Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

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 payment of 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 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed 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 direct link 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
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/789,722
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 75 N/A
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 330 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 380 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 17 minus 20= 50 - 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = 230 - 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 785 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
% Independent * Minus | *** = _ OR M _
i (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
16/789,722 02/13/2020 3747 785 CET1090.075 17 2
CONFIRMATION NO. 9989
26629 FILING RECEIPT
ZIOLKOWSKI PATENT SOLUTIONS GROUP, SC (ZPS
T30 5 MISOONGIN o ) O L

PORT WASHINGTON, WI 53074
Date Mailed: 03/04/2020

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)
Mark J. Sarder, Waukesha, WI;
Leigh Jenison, Hartland, WI;
lan Schmit, Cedarburg, WI;
Applicant(s)
Champion Power Equipment, Inc., Santa Fe Springs, CA;

Power of Attorney: The patent practitioners associated with Customer Number 26629

Domestic Priority data as claimed by applicant
This application is a CON of 15/015,205 02/04/2016
which is a CON of 14/069,747 11/01/2013 PAT 9435273

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes
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Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 02/28/2020

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/789,722

Projected Publication Date: 06/11/2020
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

DUAL FUEL SELECTOR SWITCH
Preliminary Class
123
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,

this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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Doc Code: PA..
PTO/AIA/82A (07-13)

Document Description: Power of Attorney Approved for use through 11/30/2014. OMB 0651-0051

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82B) to identify the application to which the
Power of Attorney is directed, in accordance with 37 CFR 1.5, unless the application number and filing date are identified in the Power of
Attorney by Applicant form. If neither form PTO/AIA/82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is
directed, the Power of Attorney will not be recognized in the application.

Application Number

Filing Date

First Named Inventor Mark J. Sarder

Title DUAL FUEL SELECTOR SWITCH

Art Unit

Examiner Name

Attorney Docket Number |CET1090.075

SIGNATURE of Applicant or Patent Practitioner
Signature /Kevin R. Rosin/ pate (Optonah | 2(020-02-13

Name Kevin R. Rosin Registration | 55584
Number

Title (if Applicantis a | Patent Practitioner
juristic entity)

Applicant Name (if Applicant is a juristic entity) Champ|on Power Equment, InC

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. If
more than one applicant, use multiple forms.

/ *Total of __ 1 forms are submitted.

This collection of information is required by 37 CFR 1.131, 1.32, and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and selfllgt [ {i_on 2.
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Doc Code: PA.,

. , N , . PYOIAIAB2B {0713)
Document Desoription: Power of Altomay Approved for use through THI12018. OME 06510035

8 Patent Wil Tradsmerk (e U5 DEPARTMENT OF COMMERCE
Under the Papensry, Medhmtion Act of 1385, no persons we vequived to respond to 2 eollection of informstion unias & displays 2 valid OMB contrcd number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke aif previous powers of attomey given in the application identified in either the attached transmiltal letter or
the boxes balow, e

Appilogtion Numbar Filing Date

{Note; The boxes above may be Ieft blank If infarmation is provided on form PTO/AIAGRRA )

ot

of 1§ heemby appoint the Patent Practifioner(s) associated with the fnliowing Customer Nuraber ss my/our altamey(s) or ageni{s), snd
o transact all business in the United States Patent and Trademark Offine connected therewith for the application referenced in
the alfached fransmitial lefler Jorn PTOAIABEA) or identified abover {7 ey

oR 26629 |

E::I | havaby appoint Practitioner{s) naved in the attached list Jorm PTO/AIAB2C) as myfour sttorney(s} or agentis). and lo ransact
alt business i the Uniter States Patent and Trademarnk Office connested therewith for the patont applicstion meferencedin the
attached transmitial intiar (form PTORIAMEZA) of identitied above. (Note: Complete form PTO/AIAB2C.)

Plaase recagaiafe or change the cormespondence address for the application identified in the attached transemittal
letler or the boxes above to

The address assonkded Wwith the abovegnentionsd Gustomer MNumber
OR

[:] This address assonhxed with Customer Nuraber: EM\\N“?
oR S ——

D Fimaor
Ingdividugl Nams
Address

| City » | State i ' fzp |
Country

[ Yolephone 1 T | Emait !

{ A the Applivant (if the Applicant fs & juristic entity, list the Applicant name n the box):

invarnior or Joint eanior {ile not requirad below)
Lagai Representative of a Deceased or Legally incapacitated Inventor (title not raguirad below)
Assignes or Famsan to Whom the Inventor is Under an Obligation to Assign {provide signer’s title # applicand is @ juristic entity)

Person Whao Otharwise Shows Sufficient Propristary interest {e.g., 2 petition under 37 CFR 1.46{b}2) was grantsd in the
application or Is eonsutvently belng Wad with this document) {provids signers e ¥ applicord is @ juistic entity}
e SIGNATURE of Applicant for Patent

e

The }u;ndersignéd {whos:;efﬁtle i® sg-‘i;;piig'&' b m&} iv authorized to act on behaif of the applicant (e.g., where the applicant s a 1uﬁsiic antity).

OECC

Signatine &8 | Date (Optional)_ R
~Name | Dannis Tring
Titiee Chisf Executive Officer, Champlon Power Equipment, inc.

NOTE: Sigrature - This farm must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 14 for sigriature reguirements
and ceriifications. if mons then gne spolicant, use multipls forms.

Tcta! of 1 forms are subnitted.
L

o . : .

This collection of infortation B rempired by 37 CFRUTLIRY, 132, and 1.33, Ths information 1o roquired te ohisin o vetait s Dot by fhoe public which s L file {and by the
HSPTO to protuss) an spplication. Condifenialy is gavermed by 35 U800 122 8o 37 GFR 111 ang 1,14, This collection s estimated fo ke 3 minttes to complets,
including gathsring, preparing, and submitting the campisled applisation form o 9o USETO. Time will vary depending tpen the nshidies coss. Any sormeniits o the-amount
of ime you require (o corptete this Torm endior suggestions i reduning this burden, shold be sent ta the Ghitef Information Offices, U8, Patant and Trudemark Office; UK,
Deparmsnt of Compantee, F.O. Box 1450, Alosandria, V& 233131450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SERD TO: Commissioner
for Patends, P.0. Box 1450, Alexswdie, WA 32313-1450.

i your poad sssisiance in omplating the form, oaff 1 BORTOI 8 v sninet option 2
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

DUAL FUEL SELECTOR SWITCH

First Named Inventor/Applicant Name:

Mark J. Sarder

Filer: Kevin Roger Rosin./Robyn Templin
Attorney Docket Number: CET1090.075
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 75 75
UTILITY SEARCH FEE 2111 1 330 330
UTILITY EXAMINATION FEE 2311 1 380 380
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 785
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Electronic Acknowledgement Receipt

EFS ID: 38578037
Application Number: 16789722
International Application Number:
Confirmation Number: 9989

Title of Invention:

DUAL FUEL SELECTOR SWITCH

First Named Inventor/Applicant Name:

Mark J. Sarder

Customer Number:

26629

Filer:

Kevin Roger Rosin./Robyn Templin

Filer Authorized By:

Kevin Roger Rosin.

Attorney Docket Number: CET1090.075
Receipt Date: 13-FEB-2020
Filing Date:
Time Stamp: 12:49:35

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $785

RAM confirmation Number E20202CC50488467

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1795929
1 Application Data Sheet App-ADS.pdf no 9
381a5c6cdbdc78a77ebeefd6f0e287ebac9al
7¢7f
Warnings:
Information:
507623
2 App-Body.pdf yes 18
63617b438c543b603f984f466fc4fc6e0832f|
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 13
Claims 14 17
Abstract 18 18
Warnings:
Information:
931296
3 Oath or Declaration filed App-Dec.pdf no 3
9ffe4d49325af401840bb44c77ddd7fd48fd|
7ef
Warnings:
Information:
3782381
4 Drawings-only bIaFk and white line App-Drawings.pdf o 6
drawings
d2d167efb0e0086e8ebS5cofd4d886817010)
Warnings:
Information:
156618
5 Power of Attorney POATransmittal.pdf no 1
0284dcbdf2eaetaedf1dadf8c1alad32b48d|
Petitioner Ex 1002 366




Warnings:

Information:

544821
6 Power of Attorney GeneralPOA.pdf no 1
bd74c375383840c5c68c688e757b3083add|
Oade7
Warnings:
Information:
35211
7 Fee Worksheet (SB06) fee-info.pdf no 2
c6128d1e1e9aae932d5c8507b9c9f70180a
94d92
Warnings:
Information:
Total Files Size (in bytes): 7753879

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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 components for a 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 shown on this
Acknowledgement Receipt will 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/903 indicating acceptance of the application as a
national stage submission under 35 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 international application is being filed and the international application includes the necessary components for
an international filing 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
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | CET1090.075
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | DUAL FUEL SELECTOR SWITCH

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+ Ivlark M. Barder [+

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | Vaukesha State/Province | Wi | Country of Residencé | Ps

Mailing Address of Inventor:

Address 1 245 N5551 Corpoerate Circle

Address 2

City | Sussex State/Province | tWI
Postal Code 53089 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| | eigh enison |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | Hartland State/Province INI Country of Residencé | [US

Mailing Address of Inventor:

Address 1 245 N5551 Corporate Circle

Address 2

City Sussex State/Province | t\NI

Postal Code 53089 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+]| Jan Schmit ]

Residence Information (Select One) (@ US Residency Non US Residency . Astive USMilitary, Sexvice

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | CET1090.075

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention DUAL FUEL SELECTOR SWITCH

City | [cedarburg State/Province | FI Country of Residencd | s

Mailing Address of Inventor:

Address 1 245 N5551 Corporate Circle

Address 2

City | Sussex State/Province | t\NI
Postal Code 53089 Countryi | |US

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).
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DUAL FUEL SELECTOR SWITCH

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application is a continuation of, and claims priority to, U.S.
Patent Application Serial No. 15/015,205, filed on February 4, 2016, which is a
continuation of, and claims priority to, U.S. Patent Application Serial No. 14/069,747,
filed on November 1, 2013, now U.S. Patent No. 9,435,273, issued September 6, 2016,

the disclosures of which are incorporated herein by reference in their entirety.

BACKGROUND OF THE INVENTION

[0002] Embodiments of the invention relate generally to dual fuel generators and,
more particularly, to a selector switch for use on a dual fuel generator that is configured

to ensure that only one type of fuel may be in use at a given time in the generator.

[0003] Engine-driven, electrical generators are used in a wide variety of applications.
Typically, an electrical generator utilizes a single driving engine directly coupled to a
generator or alternator through a common shaft. Upon activation of the generator, a fuel
and air mixture is provided to the combustion chambers of corresponding cylinders of
the engine. The fuel mixture in each combustion chamber is ignited causing an
explosion within the cylinders. The explosive forces within the combustion chambers in
the cylinders cause linear motion of the pistons within their corresponding cylinders.
The linear motion of the pistons is converted into rotational motion by a crankshaft that,
in turn, drives the alternator. As is conventional, the driven alternator generates

electrical power.

[0004] Certain generators are defined as “dual fuel” generators that include an
engine having the ability to be fueled with either of two fuels, such as either gasoline or
liquefied petroleum gas (LPG), for example. These “dual fuel” engines may selectively
operate on gasoline or LPG as desired and controlled by an operator, such as being
operated on LPG/gasoline for a first period of operation and selectively switching over
to the other of LPG/gasoline for another period of operation, with such a switching of

fuels being controlled as desired by an operator. Typical dual fuel generators utilize
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separate valves for each fuel type, such as an LPG valve and a gasoline valve, to control
flow of the respective fuels to the engine. While the existence of two separate valves
allows one fuel type to have its valve “on” while the other has its valve “off,” there is
nothing to prevent both valves from being “on” at the same time. As such, it is possible
for both valves to be in the “on” position, which can lead to a potentially unsafe

condition resulting from the mixture of the fuels.

[0005]  Therefore, it would be desirable to provide a dual fuel generator with a
selector switch that would prohibit the mixing of two ditfering types of fuels. It would
further be desirable for such a selector switch to inhibit positioning/actuation of the
valves in such a manner that the valve for a first fuel source is prevented from being

“on” when the valve for a second fuel source is “on”, and vice versa.
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BRIEF DESCRIPTION OF THE INVENTION

[0006] In accordance with one aspect of the invention, a fuel selector for use with a
dual fuel generator includes a selector plate, a first fuel valve assembly positioned
adjacent the selector plate and actuatable between an ON position and an OFF position
to selectively control a first fuel flow to an engine of the dual fuel generator, and a
second fuel valve assembly positioned adjacent the selector plate and actuatable
between an ON position and an OFF position to selectively control a second fuel flow to
the engine of the dual fuel generator. The fuel selector also includes a selector switch
coupled to the selector plate so as to be linearly translatable from a first position to a
second position, wherein translation of the selector switch between the first and second
positions enables positioning of only one of the first fuel valve assembly and the second
fuel valve assembly in the ON position at a given time, such that the first and second

fuel valve assemblies cannot be in the ON position concurrently.

[0007] In accordance with another aspect of the invention, a method of controlling
fuel flow in a dual fuel generator includes providing a first fuel valve assembly to
control fuel flow from a first fuel source to an internal combustion engine of the dual
fuel generator, the first fuel valve assembly including a first fuel valve handle movable
between an ON position and an OFF position to control fuel flow from the first fuel
source to the internal combustion engine. The method also includes providing a second
fuel valve assembly to control fuel flow from a second fuel source to the internal
combustion engine of the dual fuel generator, the second fuel valve assembly including
a second fuel valve handle movable between an ON position and an OFF position to
control fuel flow from the second fuel source to the internal combustion engine. The
method further includes providing a fuel selector switch adjacent the first fuel valve
assembly and the second fuel valve assembly such that the fuel selector switch is
translatable to a first position and a section position, wherein the fuel selector switch is
translatable between the first position and the section position to selectively inhibit
actuation of the first fuel valve handle and the second fuel valve handle, so as to prevent
a simultaneous flow of fuels from the first and second fuel sources to the internal

combustion engine.
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[0008] In accordance with yet another aspect of the invention, a dual fuel generator
includes a first fuel source, a second fuel source, and an internal combustion engine
coupled to the first fuel source and the second fuel source to selectively receive fuel
therefrom. The dual fuel generator also includes a fuel selector configured to control a
flow of fuel from the first and second fuel sources to the internal combustion engine,
with the fuel selector comprising a first fuel valve assembly including a first fuel valve
and a first fuel valve handle that is actuatable between an open position and a closed
position to selectively open and close the first fuel valve, a second fuel valve assembly
including a second fuel valve and a second fuel valve handle that is actuatable between
an open position and a closed position to selectively open and close the second fuel
valve, a selector plate having the first fuel valve assembly and the second fuel valve
assembly coupled to a front side thereof, and a selector switch slideably coupled to the
selector plate so as to be movable from a first position to a second position. Positioning
of the selector switch in the first position causes the selector switch to cover the second
fuel valve handle so as to prevent the second fuel valve handle from moving to the open
position and positioning of the selector switch in the second position causes the selector
switch to cover the first fuel valve handle so as to prevent the first fuel valve handle

from moving to the open position.

[0009] These and other advantages and features will be more readily understood
from the following detailed description of preferred embodiments of the invention that

is provided in connection with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The drawings illustrate embodiments presently contemplated for carrying out

the invention.
[0011]  In the drawings:

[0012] FIG. 1 is a perspective view of a dual fuel generator, according to an

embodiment of the invention.

[0013] FIG. 2 is a partial view of the dual fuel generator of FIG. 1, according to an

embodiment of the invention

[0014] FIG. 3 is a front perspective view of a fuel selector for use with the dual fuel

generator of FIG. 1, according to an embodiment of the invention.

[0015] FIG. 4 is a front perspective view of a selector switch for use with the fuel

selector of FIG. 3, according to an embodiment of the invention.

[0016] FIG. 5 is a front perspective view of the fuel selector of FIG. 3 with the

selector switch in a first position, according to an embodiment of the invention.

[0017] FIG. 6 1s a front perspective view of the fuel selector of FIG. 3 with the

selector switch in a second position, according to an embodiment of the invention.
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DETAILED DESCRIPTION

[0018] Referring first to FIGS. 1 and 2, a dual fuel generator 10 is illustrated,
according to an embodiment of the invention — with a perspective view of the generator
10 being shown in FIG. 1 and a more detailed partial view of the generator 10 being
shown in FIG. 2 to further illustrate features thereof. Dual fuel generator 10 includes an
internal combustible engine 12 operatively connected to an alternator 14in a
conventional manner. The engine 12 includes pistons (not shown) that are slideably
received within corresponding cylinders (not shown) thereof, with each cylinder further
including an intake valve for admitting a fuel-air mixture and an exhaust valve for
venting exhaust gases following combustion. The fuel-air mixture is provided by
a carburetor 16 that includes a movable throttle, with a position of the throttle regulating
the amount of fuel and air admitted into the cylinders and thus the speed and power
developed by the engine 12 when the air-fuel mixture is ignited to generate reciprocal
movement of the pistons. The reciprocal movement of the pistons of engine 12 is
translated to rotational movement by a crankshaft (not shown) that, in turn, drives the

alternator 14, so as to generate an electrical output power from the generator 10.

[0019]  As the generator 10 is a dual fuel generator, the engine 12 is designed to use
different fuels from either a first fuel source 18 or a second fuel source 20. In an
exemplary embodiment of the invention, first fuel source 18 supplies a liquefied
petroleum gas (LPGQG) to the engine 12 and second fuel source 20 supplies gasoline to the
engine 12, with the generator 10 selectively operating on LPG or gasoline as desired
and controlled by an operator, such as for example operating on LPG for a first period
of operation and then switching over to gasoline for another period of operation.
However, it is contemplated that the first fuel source 18 and/or second fuel source 20
may be other types of fuel sources (e.g., natural gas, biodiesel, etc.), according to
additional embodiments of the invention — and thus the scope of the invention is not

meant to be limited strictly to a gasoline-LPG dual fuel embodiment.

[0020]  For selectively controlling the flow of gasoline and LPG to the engine 12,

dual fuel generator 10 includes a fuel selector 22 constructed to provide for selection of

6
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a desired fuel source 18, 20 for supplying fuel to engine 12. The fuel selector 22 not
only provides for selection of a desired fuel source 18, 20 for supplying fuel to engine
12, but also selectively restricts the selection of a fuel source so as to enable the use of
only one fuel at a time. As a result, fuel from first fuel source 18 cannot flow to engine

12 while fuel from second fuel source 20 is flowing to engine 12, and vice versa.

[0021] The fuel selector 22 of genecrator 10 is shown in greater detail in FIGS. 3-6
according to an embodiment of the invention. In general, the fuel selector 22 includes a
first valve assembly 24, a second valve assembly 26, a selector plate 28, a selector
switch 30, and a carburetor solenoid switch 32. These elements of the fuel selector 22
collectively function to provide for selective control of a fuel flow (of gasoline or LPG)
to the engine 12, with the fuel selector 22 enabling selection of a desired fuel source 18,
20 to provide a fuel flow therefrom while also inhibiting the selection of the other fuel
source 18, 20 so as to prevent a fuel flow therefrom, thereby enabling only a single fuel

to flow to the engine 12 at one time.

[0022] Referring first to FIG. 3, a front view of fuel selector 22 is shown with
selector switch 30 removed therefrom, so as to best 1llustrate the construction of the first
valve assembly 24 and the second valve assembly 26. The first valve assembly 24 and
the second valve assembly 26 are attached, respectively, to first fuel source 18 and
second fuel source 20 to selectively control a flow of fuel from the fuel sources to the
engine 12. First valve assembly 24 includes a first fuel valve handle 34 that is
operatively connected to a first fuel valve 36 to control an opening and closing of the
first fuel valve. Similarly, second valve assembly 26 includes a second fuel valve
handle 38 that is operatively connected to a second fuel valve 40 to control an opening

and closing of the second fuel valve.

[0023] Each of the first valve assembly 24 and the second valve assembly 26 are
movable between an ON position and an OFF position to control opening and closing of
their respective fuel valve. More specifically, first and second fuel valve handles 34, 38
are movable between an ON position and an OFF position, with the fuel valves 36, 40

being open (to enable fuel flow to the engine 12) when their respective fuel valve
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handle 34, 38 is in the ON position and being closed (to prevent fuel flow to the engine
12) when their respective fuel valve handle 34, 38 is in the OFF position. Thus, when
first fuel valve handle 34 is in an ON position, first fuel valve 36 is open and allows the
fuel from first fuel source 18 to flow to the engine 12, and when second fuel valve
handle 38 is in an ON position, second fuel valve 40 is open and allows the fuel from

second fuel source 20 to flow to the engine 12.

[0024] In the preferred embodiments of the invention, first valve assembly 24 and
second valve assembly 26 are located adjacent to each other on the same horizontal
plane or parallel horizontal planes. In such an embodiment, first valve assembly 24 is in
the ON position when first fuel valve handle 34 is moved to a vertical
orientation/position and first valve assembly 24 is in an OFF position when first fuel
valve handle 34 is moved to a horizontal orientation/position. Similarly, second valve
assembly 26 is in the ON position when second fuel valve handle 38 is moved to a
vertical orientation/position second valve assembly 26 is in an OFF position when
second fuel valve handle 38 is moved to a horizontal orientation/position. It is
recognized, however, that an alternative embodiment of the invention may have first
valve assembly 24 and second valve assembly 26 located adjacent to each other on the
same vertical plane or parallel vertical planes. One having ordinary skill in the art
would recognize that in such an alternative embodiment of the invention, first and
second valve assemblies 24 would be in the ON position when their respective fuel
valve handles 34, 38 are horizontal, and would be in the OFF position when their

respective fuel valve handles 34, 38 are vertical.

[0025] As shown in FIG. 3, first valve assembly 24 and second valve assembly 26
are positioned adjacent to the sclector plate 28 of fuel selector 22. The selector plate 28
may be integrally formed as part of a larger outer frame assembly of generator 10 or
may be an insert attachable to such a frame assembly. Openings 42 are formed in
selector plate 28 so as to accommodate positioning of the first valve assembly 24 and
second valve assembly 26 — with the openings 42 enabling positioning of first and
second fuel valve handles 34, 38 in front of selector plate 28, such that they may be

actuated by an operator of the generator 10 in order to open/close their respective valves
3

Petitioner Ex 1002 384



Docket No. CET1090.075

36, 40. Selector plate 28 also includes slots or grooves 44 formed therein that are
positioned both above and below the first and second fuel valve handles 34, 38, with the
slots 44 extending generally in a lengthwise fashion along a length of the selector plate
28. Each of the slots 44 is configured to receive a protrusion or flange formed on
selector switch 30, such that the selector switch 30 can be slideably coupled to the
selector plate 28 — with the selector switch 30 being translatable in a linear fashion by

way of its mating with the slots 44.

[0026] Detailed views of the selector switch 30 and of its mating with the selector
plate 28 are shown in FIGS. 4-6. Referring first to FIG. 4, the general structure of
selector switch 30 is shown according to an exemplary embodiment. Protrusions or
flanges 46 are formed on each of top and bottom surfaces of the selector switch 30 that
are configured to mate with the corresponding slots 44 formed in selector plate 28 (FIG.
3). The protrusions 46 may be flexible so as to accommodate coupling of the selector
switch 30 to the selector plate 28. A front surface 48 of selector switch 30 includes
finger-hold depressions 50 formed therein that accommodate the fingers of an operator,
with the finger-holds providing a convenient feature by which the operator can operate
(i.e., slide) the selector switch 30. A back surface 52 of the selector switch 30 includes
a groove or channel 54 formed therein having a width and depth sufficient to receive the
first and second fuel valve handles 34, 38 therein when in their horizontal position (i.e.,
the OFF position). The groove 54 is further sized and configured such that the first and
second fuel valve handles 34, 38 will not fit therein when in their vertical position (i.e.,

the ON position).

[0027]  Positioning of the selector switch 30 relative to the selector plate 28 and first
and second valve assemblies 24, 26 is shown in FIGS. 5 and 6. As shown therein,
positioning of the first valve assembly 24 and second valve assembly 26 adjacent
selector plate 28 — and on the same horizontal plane - provides for selective positioning
of the selector switch 30 relative to the fuel valve handles 34, 38 in what are generally
referred to hereafter as a first position and a second position 56, 58. The selector
switch 30 is translatable in a horizontal motion — via a sliding motion within slots 44 of
the selector plate 28 — from the first position 56 (FIG. 5) to the second position 58 (FIG.
S
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6) to selectively restrict actuation of the first and second fuel valve handles 34, 38. As
the groove 54 formed in selector switch 30 is configured such that the first and second
fuel valve handles 34, 38 will not fit therein when in their vertical position (i.e., the ON
position), it is recognized that in order to translate the selector switch 30 back and forth
between the first and second positions 56, 58, both of the fuel valve handles 34, 38 must

be in their horizontal OFF position.

[0028] In FIG. 5, selector switch 30 is illustrated in the first position 56. When
selector switch 30 is in first position 56, selector switch 30 covers second fuel valve
handle 38, and groove 54 formed on the back surface 52 of the fuel selector switch 30
locks second fuel valve handle 38 in an OFF position, so as to prohibit the second valve
assembly 26 from moving to the ON position. Further, when selector switch 30 is in
first position 56, first valve assembly 24 is able to move freely between the ON position
and the OFF position, with the first fuel valve handle 34 being actuatable by the
operator. In one embodiment of the invention, when first valve assembly 24 is in the
ON position, first fuel valve handle 34 is in a vertical position and prevents selector

switch 30 from moving horizontally from first position 56 to second position 58.

[0029] In operation, when selector switch 30 is moved from second position 58 into
first position 56, second fuel valve handle 38 slides into the groove 54 formed in
selector switch 30. As a result, when selector switch 30 is in first position 56, second
fuel valve handle 38 is unable to move, as it is locked in place by groove 54, and second
valve assembly 26 is locked in the OFF position, with movement from the OFF position

to the ON position being prohibited.

[0030] IN FIG. 6, selector switch 30 is illustrated in the second position 58. When
selector switch 30 is in second position 58, selector switch 30 covers first fuel valve
handle 34, and groove 54 formed on the back surface 52 of the fuel selector switch 30
locks first fuel valve handle 34 in an OFF position, so as to prohibit the first valve
assembly 24 from moving to the ON position. In addition, when selector switch 30 is in
second position 58, second valve assembly 26 is able to freely move between the ON

position and the OFF position, with the second fuel valve handle 38 being actuatable by

10
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the operator. In one embodiment of the invention, when second valve assembly 26 is in
the ON position, second fuel valve handle 38 is in a vertical position and prevents
selector switch 30 from moving horizontally from second position 58 to first position
56.

[0031] In operation, when selector switch 30 is moved from first position 56 into
second position 58, first fuel valve handle 34 slides into groove 54 formed in selector
switch 30. Therefore, when selector switch 30 is in second position 58, first fuel valve
handle 34 is unable to move, as it is locked in place by groove 54, and first valve
assembly 24 is locked in the OFF position, with movement from the OFF position to the
ON position being prohibited.

[0032] Referring still now to FIG. 6, according to an exemplary embodiment of the
invention, the fuel selector 22 of generator 10 further comprises a carburetor solenoid
switch 32 that is positioned within an opening 60 formed in selector plate 28 so as to
extend therethrough and is further positioned adjacent second valve assembly 26 (i.e.,
second fuel valve handle 38. As solenoid switch 32 is located adjacent to the second
valve assembly 26 — which is in turn connected to the gasoline fuel source 20 -
selector switch 30 covers and triggers solenoid switch 32 when slid from the second
position 58 to the first position 56 — by depressing the solenoid switch 32 as it comes in
contact therewith. When solenoid switch 32 is triggered, a carburetor shutoff solenoid
operatively connected to the solenoid switch 32 is activated and shuts off the flow of
gasoline to the carburetor 16 (FIG. 2). In the preferred embodiment of the invention,
solenoid switch 32 is a depressible switch, but it is contemplated that solenoid switch 32
may be another type of switch that can be activated via interaction with selector switch
30 or via interaction with either valve handle 34, 38, so as to activate the carburetor

shutoff solenoid.

[0033] Benetficially, the design of the fuel selector 22 and of the selector switch 30
described herein prevents differing fuels from two separate fuel sources from flowing to
the engine of a dual fuel generator at the same time. The interaction of the selector

switch 30 with the first and second fuel valve assemblies 24, 26 — with the selector

11
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switch 30 sliding back and forth to selectively cover/engage first and second fuel valve
assemblies 24, 26 - prohibits both valve assemblies from being in the “ON” position at
the same time. The selector switch 30 is thus a foolproof device that prevents the

mixing of fuels so as to provide additional safety to the usage of dual fuel generators.

[0034]  Therefore, according to one embodiment of the invention, a fuel selector for
use with a dual fuel gencrator includes a selector plate, a first fuel valve assembly
positioned adjacent the selector plate and actuatable between an ON position and an
OFF position to selectively control a first fuel flow to an engine of the dual fuel
generator, and a second fuel valve assembly positioned adjacent the selector plate and
actuatable between an ON position and an OFF position to selectively control a second
fuel flow to the engine of the dual fuel generator. The fuel selector also includes a
selector switch coupled to the selector plate so as to be linearly translatable from a first
position to a second position, wherein translation of the selector switch between the first
and second positions enables positioning of only one of the first fuel valve assembly and
the second fuel valve assembly in the ON position at a given time, such that the first and

second fuel valve assemblies cannot be in the ON position concurrently.

[0035] According to another embodiment of the invention, a method of controlling
fuel flow in a dual fuel generator includes providing a first fuel valve assembly to
control fuel flow from a first fuel source to an internal combustion engine of the dual
fuel generator, the first fuel valve assembly including a first fuel valve handle movable
between an ON position and an OFF position to control fuel flow from the first fuel
source to the internal combustion engine. The method also includes providing a second
fuel valve assembly to control fuel flow from a second fuel source to the internal
combustion engine of the dual fuel generator, the second fuel valve assembly including
a second fuel valve handle movable between an ON position and an OFF position to
control fuel flow from the second fuel source to the internal combustion engine. The
method further includes providing a fuel selector switch adjacent the first fuel valve
assembly and the second fuel valve assembly such that the fuel selector switch is
translatable to a first position and a section position, wherein the fuel selector switch is

translatable between the first position and the section position to selectively inhibit
12
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actuation of the first fuel valve handle and the second fuel valve handle, so as to prevent
a simultaneous flow of fuels from the first and second fuel sources to the internal

combustion engine.

[0036] According to yet another embodiment of the invention, a dual fuel generator
includes a first fuel source, a second fuel source, and an internal combustion engine
coupled to the first fuel source and the second fuel source to selectively receive fuel
therefrom. The dual fuel generator also includes a fuel selector configured to control a
flow of fuel from the first and second fuel sources to the internal combustion engine,
with the fuel selector comprising a first fuel valve assembly including a first fuel valve
and a first fuel valve handle that is actuatable between an open position and a closed
position to selectively open and close the first fuel valve, a second fuel valve assembly
including a second fuel valve and a second fuel valve handle that is actuatable between
an open position and a closed position to selectively open and close the second fuel
valve, a selector plate having the first fuel valve assembly and the second fuel valve
assembly coupled to a front side thereof, and a selector switch slideably coupled to the
selector plate so as to be movable from a first position to a second position. Positioning
of the selector switch in the first position causes the selector switch to cover the second
fuel valve handle so as to prevent the second fuel valve handle from moving to the open
position and positioning of the selector switch in the second position causes the selector
switch to cover the first fuel valve handle so as to prevent the first fuel valve handle

from moving to the open position.

[0037] While the invention has been described in connection with only a limited
number of embodiments, it should be readily understood that the invention is not limited
to such disclosed embodiments. Rather, the invention can be modified to incorporate
any number of variations, alterations, substitutions or equivalent arrangements not
heretofore described, but which are commensurate with the spirit and scope of the
invention.  Additionally, while various embodiments of the invention have been
described, it is to be understood that aspects of the invention may include only some of
the described embodiments. Accordingly, the invention is not to be seen as limited by

the foregoing description, but is only limited by the scope of the appended claims.
13
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CLAIMS

WHAT IS CLAIMED IS:

1. A fuel selector for use with a dual fuel generator, the fuel selector
comprising:

a valve assembly fluidly connected to each of a first fuel source and a
second fuel source, the valve assembly being operable to selectively control a first fuel
flow and a second fuel flow from the first fuel source and the second fuel source,
respectively, to an engine of the dual fuel generator; and

a selector switch positioned on the valve assembly to allow a user to
manually select one of the first fuel flow and the second fuel flow;

wherein the valve assembly comprises:

two fuel inputs, with a first fuel input connected to the first fuel
source and a second fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from

the first fuel source or the second fuel source.

2. The fuel selector of claim 1 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source,
responsive to selection of the first fuel flow or the second fuel flow via the selector

switch, and a corresponding operation of the valve assembly.

3. The fuel selector of claim 1 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control
the first fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively

control the second fuel flow to the engine.
4, The fuel selector of claim 3 wherein the first fuel valve and the second

fuel valve are non-solenoid, mechanical valves.
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5. The fuel selector of claim 2 wherein the selector switch provides for
manual actuation of the first fuel valve and the second fuel valve between the open and

closed positions.

0. The fuel selector of claim 1 further comprising a carburetor solenoid

switch configured to activate an associated carburetor solenoid when actuated.

7. The fuel selector of claim 6 wherein, when the selector switch is in a first
position, the selector switch actuates the carburetor solenoid switch, so as to activate the

carburetor solenoid and stop the second fuel flow to the engine.

8. The fuel selector of claim 6 wherein, when the selector switch is in a

second position, the carburetor solenoid allows the second fuel flow to the engine.

0. The fuel selector of claim 1 wherein the first fuel source is a liquefied
petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline

source.

10. A fuel selector of a dual fuel generator comprising:
a selector switch having a first fuel mode and a second fuel mode;
a solenoid switch having open and closed positions; and
a fuel solenoid having open and closed positions;
wherein, when the selector switch is in the first fuel mode, the solenoid
switch and the fuel solenoid are in the closed positions and, when the selector switch is
in the second fuel mode, the solenoid switch and the fuel solenoid are in the open

positions.
11. The fuel selector of claim 10 wherein the selector switch triggers the
solenoid switch when changed from the second fuel mode to the first fuel mode, so as to

cause the solenoid switch and the fuel solenoid to operate in the closed positions.
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12. The fuel selector of claim 10 further comprising:

a valve assembly fluidly connected to each of a first fuel source and a
second fuel source, the valve assembly being operable to selectively control a first fuel
flow and a second fuel flow from the first fuel source and the second fuel source,
respectively, to an engine of the dual fuel generator; and

wherein positioning of the selector switch in the first fuel mode and the
second fuel mode enables a selection of one of the first fuel flow and the second fuel

flow.

13. The fuel selector of claim 12 wherein the valve assembly is positioned on

or adjacent the selector switch.

14. The fuel selector of claim 12 wherein the valve assembly comprises:
two fuel inputs, with a first fuel input connected to the first fuel source
and a second fuel input connected to the second fuel source; and
two fuel outputs for selectively supplying fuel to the engine from the first

fuel source or the second fuel source.

15. The fuel selector of claim 14 wherein the two fuel outputs selectively
supply fuel to the engine from only one of the first fuel source or the second fuel source,
responsive to selection of the first fuel flow or the second fuel flow via the selector

switch and a corresponding operation of the valve assembly.

16. The fuel selector of claim 14 wherein the valve assembly comprises:
a first fuel valve having open and closed positions to selectively control
the first fuel flow to the engine; and
a second fuel valve having open and closed positions to selectively

control the second fuel flow to the engine.
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17. The fuel selector of claim 12 wherein the first fuel source is a liquefied
petroleum gas (LPG) fuel source and wherein the second fuel source is a gasoline

source.

17
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ABSTRACT

A fuel selector for use with a dual fuel generator includes a selector plate, a first fuel
valve assembly positioned adjacent the selector plate and actuatable between an ON
position and an OFF position to selectively control a first fuel flow to an engine of the
dual fuel generator, and a second fuel valve assembly positioned adjacent the selector
plate and actuatable between an ON position and an OFF position to selectively control
a second fuel flow to the engine of the dual fuel generator. A selector switch coupled to
the selector plate is linearly translatable from a first position to a second position, so as
to enable positioning of only one of the first fuel valve assembly and the second fuel
valve assembly in the ON position at a given time, such that the first and second fuel

valve assemblies cannot be in the ON position concurrently.
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